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PROCEEDI NGS
Call to Oder

DR COONEY: | would like to wel cone
everyone this norning to the Advisory Conmittee for
Phar maceuti cal Science. | am Charles Cooney, the
chairman of the commttee. Especially on a wintry,
blustery day like today, it is a delight to see
everyone here on tine.

I think we will begin with a statenent of
conflict of interest, Mm.

DR. PHAN: Do you want a statement of
attendance on the record?

DR. COONEY: Sure. How do you want to do
this? So, a statement of attendance for the
record, we will begin with A az.

DR HUSSAIN. Ajaz Hussain, OPS, FDA.

DR W NKLE: Helen wi nkle, OPS, FDA.

DR. NASR. Moheb Nasr, O fice of New Drug
Quality Assessnent, FDA.

DR. DELUCA: Pat DelLuca, University of
Kent ucky.

DR MORRIS: Ken Mirris, Purdue

file:///C)/dummy/1025PHAR.TXT (5 of 382) [11/15/2005 10:20:37 AM]



file:///Cl/dummy/1025PHAR. TXT

Uni versity.

DR. COONEY: Charles Cooney, MT.

DR PHAN. M m Phan.

DR BOEHLERT: Judy Boehlert, Boehlert and
Associ at es.

DR SWADENER  Marc Swadener, retired,
Uni versity of Col orado.

DR. SELASSIE: Cynthia Sel assie, Ponona
Col | ege.

DR. KOCH. Mel Koch, University of
Washi ngt on.

DR FACKLER  Paul Fackler, Teva
Phar maceutical s, generic representative.

DR MGIACCIO CGerry Mgliaccio, Pfizer,
PhRVMA representative.

DR COONEY: Thank you. M m Phan?

Conflict of Interest Statenent

DR PHAN: The conflict of interest
statenent for the neeting of the Pharnmaceuti cal
Sci ence Advisory Committee neeting, COctober 25,
2005, the Food and Drug Adm nistration has prepared

general matters waiver for the foll ow ng special
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governnent enpl oyees: Drs. Charles Cooney, Patrick
DeLuca, Judy Boehlert, Carol doff, Melvin Koch,
Kenneth Morris, Nozer Singpurwalla who is
participating in today's neeting of the

Phar maceuti cal Science Advisory Conmittee to, one,
receive an update on current activities of the
paranetric tol erance interval test workshop; two,
recei ve and di scuss presentation fromthe

Phar maceuti cal Research and Manufacturing

Associ ation, the Generic Pharnmaceutical Association
and the United States Pharmacopeia pertaining to
their perspective of the general topic of quality
by design in drug rel ease or dissolution
specification setting; and, three, discuss and
provi de comments on the updated tactical plan and
the devel opnent for the establishnment for drug

rel ease or dissolution specifications.

This neeting is being held by the Center
for Drug Eval uation and Research. Unlike issues
before the committee for which a particul ar product
i s discussed, issues of broader applicability, such

as the topic of today's neeting involve many
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i ndustry sponsors and academi c institutions. The
committee menbers 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
may apply to each nenber.

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

Wth respect to FDA's invited industry
representatives, we would Iike to disclose that Dr.
Paul Fackler and Dr. Gerald Mgliaccio are
participating in this neeting as non-voting
i ndustry representatives, acting on behal f of
regul ated industry. Dr. Fackler's and Dr.
Mgliaccio's role on this commttee is to represent
industry interests in general and not any one
particul ar company. Dr. Fackler is enployed by
Teva Pharnaceuticals. Dr. Mgliaccio is enployed
by Pfizer.

In the event the discussions involve any
other products or firms not already on the agenda

for which FDA partici pants have financi al
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interests, the participants involvenent and their
exclusion will be noted for the record. Wth
respect to all other participants, we ask in the
interest of fairness that they address any current
or previous financial involvemrent with any firns
whose products they wi sh to comrent upon.

DR COONEY: Thank you. Helen Wnkle wll
now gi ve us an introduction and OPS updat e.

Introduction to Meeting and OPS Update

DR. W NKLE: Good norning, everyone, on
this beautiful fall nmorning in Rockville. | want
to wel cone each nenber of the advisory committee
and thank you for coning today. | think you will
find today's neeting especially interesting.
hope that we can conme to sone concl usi ons on sone
very inportant topics.

But before that, | wanted to spend a
little tinme tal king about sone of the changes in

OPS, sone of the things that are happeni ng, because
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I think they are very relevant for where we are
going in the future with the advisory comittee,
and | think many of the things that | will talk
about will have sone influence in the future on
some of the topics that we discuss, as well as some
of our thoughts on these topics.

As far as the outline of what | will talk
about, | want to talk a little bit about sone of
the CDER objectives and goals. Dr. Glston, who is
the director of the Center, just |last week had a
state of the Center neeting where he set forth what
his goal s and objectives were for the Center and
think as we, in OPS, as well as the advisory
committee thinks about where we are going in the
future with a variety of topics, we need to take
the Center's goals into consideration

Also, | wanted to talk a little bit about
the nove to Wiite OGak and wel cone you, all, to
Wiite Cak from pictures, not fromhaving to come
out there because it is a distance fromhere and so
far 1 have not found an easy way to get there. For

my first day at White Cak it took me two and a half
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hours to get there, and | finally had to cal
because | was lost--so, it is going real well

I want to tal k about the current
management structure in OPS and introduce the
current managers. | amgoing to talk a little bit
about reorganizations in OPS and we will spend a
lot more tine on that as we tal k about what is
happening in CMC, this afternoon or tonorrow
afternoon; look at the inportant initiatives for
OPS, including where we are with pharmaceutica
cGW initiative for the 21st century, |ooking again
at CMC review and field and review interaction;
talk a little bit about drug safety initiative,
Critical Path initiative; followon proteins; and
then, last, talk about the inportance of this
meeting and a little bit about the agenda and what
we hope to acconpli sh.

Wth that, | will start with CDER state of
the center, and this is sort of Dr. Galston's
vision of the future. Again, the reason | wanted
to talk about this is because | think it is

i nportant that we keep this in mnd as we and OPS
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move into the future. What Dr. Galston is |ooking

for is strong CDER | eadership. He wants CDER to be
an international scientific | eader in drug

devel opnment and i nnovative regul atory science, and

I think that is the same that we are | ooking for in
OPS as wel |.

He wants many active, robust, productive
scientific partnerships with outside groups. Dr.
Gal ston has really pronoted the idea of
col laboration with outside groups. It is sonething
in OPS that we have done a lot of and, as | talk
| ater about sone of the CRADAs and ot her
col | aborati ons we have, you will see sone of that
and | think already many of you on this comrittee
know t hat we have worked very closely in partnering
with others outside. Also, Dr. Galston stressed
the fact that our regulatory prograns need to be
consistent, efficient and transparent.

He al so | ooked at the vision for the
CDER s organi zation, and some of the things that he
felt were inportant objectives were that we have

call ed these systens throughout our entire
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organi zation and Moheb will talk a little bit about
that when he tal ks about his organi zation. But
currently we are looking at inplementing a quality
systens approach to all of our organizations within
OPS and we value this as being really inportant as
we nove ahead.

Anot her one of his visions is to inprove
communi cati on with the public and the healthcare
community about the risks and benefits of
pharmaceuti cal products. Also, he definitely wants
to ensure that we nove nore toward IT in the future
and his vision is to have el ectronic versus paper
envi ronment for submission, review and
post - mar keti ng surveill ance.

Anot her area that Dr. Gal ston has
stressed, both internally as well as externally, is
respect and tol erance for differences of opinion
Qovi ously, the agency we have sone differences that
will come up on various reviews, various regulatory
deci sions that we have to nmake, and sonetimes these
deci sions are not easy to nmake and there are

sonetines sone differences that do occur. Dr.
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Gal ston really is pushing the fact that we all
shoul d respect those differences and work together
to solve them Also, have nore nechanisns for

i nvol vi ng stakehol ders in peer review, and wll
tal k about that tonmorrow afternoon, and a high
degree of professionalismin resolving disputes.

I'n supporting his vision and the vision of
the whole Center, he wants the Center to have the
ability to respond to challenges of Critical Path.
Dr. Galston feels this Critical path is an
i mportant aspect of us noving ahead in our
regul atory framework and for understanding the need
to have better drug devel opnent science.

He al so wants to reflect the conm tment of
CDER to sustain a multi-disciplinary, cross-Center
approach to drug safety. Al you have to do is
pi ck up the paper--drug safety is an inportant
focus in the Center and it is an inportant focus of
Dr. Galston and he wants to be able to have an
organi zation that is able to react to any of these
problenms and to focus on the consistency and the

need to i nprove the comunications. So, we wll
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talk a little bit nore about safety as | nove
through this presentation.

I wanted to show you White QGak. This is
our beautiful new building, our conplex. Right
now, the only people, besides the Ofice of New
Drugs at Wiite QOak, is the Ofice of Drug Safety,
along with the Ofice of Pharnmaceutical Science.
My office is there and the only other office there
is Moheb's Ofice of New Drug Quality Assessnent.

This is the main building at Wiite Gak, at
the top, and these are pictures of the other
buildings. It is actually a very pretty conpl ex.
You can see in the front the geese. You know, it
isawldIlife preserve out there that makes it
very nice

The thing about Wiite OGak, and the reason
I wanted to show you is not because of what it
| ooks like or to talk about howlong it takes to
get there, | think the inportant thing is that
VWiite Cak really offers us at the agency a | ot of
opportunities. It allows for flexibility in

reorgani zation. W really would not be in a
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position to be able to reorganize if it wasn't for
VWhite Gak. It has given Mheb's office an
opportunity to nove and be one office together
rather than co-located. There are other
reorgani zations that are going to be possible out
there as nore of the offices conme out to Wite Oak.
So, | think that flexibility is really inportant.

It also will eventually bring OPS together
in one location. Already just having ny office
together on one floor in Wite Cak, has really been
hel pful. | mean, you can work with each other al
day long and have a much better opportunity to
col l aborate. So, that has been extrenely hel pful
It also provides an opportunity to work nore
closely with all the review groups.

Once of O fice of Generic Drugs and our
Ofice of Biotech Products come out there, | think
it will give us a lot of opportunity to interact
bet ween the review groups and to see nore of each
other and to work as teans on various different
i ssues and products that cone in. So, it does

really provide us with nuch nore flexibility than
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we have had in the past, but it will take a while
for all of our offices to get out there. It is

pl anned right now for the Ofice of Generic Drugs
to conme out in tw years, and then the Ofice of

Bi ot ech Products to come out in 2010. Also, it
gives a better potential for better interaction
with the rest of CDER because it has been very nice
to be able to neet with all of the various offices
on OMB rather than to have to travel from building
to building. | know that they have appreciated
being there as one office as well.

Managenent structure--1 wanted to go
through this because | amnot certain that everyone
here knows who the managers in OPS are. Al so,
there have been sone changes so | wanted to just
focus on who everyone was. As far as deputy
directors, | think everyone knows Dr. Hussain. W
will talk about himlater, after he | eaves!

[ Laught er]

I think everyone knows he is | eaving so we
will talk alittle bit about that before I finish

my presentation. The second deputy director is
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Keith Webber. Keith came to us fromthe O fice of
Bi ot ech Products when they nmoved over here, and he
has been very hel pful with a nunber of CMC issues,
as well as followon proteins, and you will hear
fromhim and have heard fromhimin the past.

Al so, associate directors--W have two
associate directors who help nme run ny i medi ate
office. They are Nakissa Sadrieh and Jon O ark.
Jon Clark is sitting in the back of the room |
t hi nk many of you know Jon.

As far as office directors are concerned,
I have two pernmanent office directors, Gary
Buehl er, who can't be with us today because he is
at a GPhA neeting, and Moheb Nasr, who is the
Director of the Ofice of New Drug Quality
Assessment. Steve Kozl owski, who is Ofice
Director of the Ofice of Biotechnol ogy, could not
be here also. He is off for religious holidays.
For Ofice of Testing and Research is G ndy Buhse
will be acting. Cindy is sitting here too. G ndy
is just taking over fromDr. Hussain as he | eaves.

We are | ooking forward to working with both Dr.
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Kozl owski and Dr. Buhse in their acting positions,
but we are in the process of advertising both of
these jobs and hoping to fill them permanently.

So, by the next time | should be able to introduce
the permanent directors of both of these offices.

But all four of the offices work very
closely with us at the office level and |I think the
rel ati onshi p has been very val uable in doing all
the nunerous projects that we are working on in
OPS.

Reor gani zati ons--we have had severa
reorgani zations in OPS during the past few nonths.
Ve will talk sonme about these when we tal k about
the CMC. OGD has headed a new chem stry division,
and then we have the new office, Ofice of New Drug
Quality Assessnment. It has changed in its
organi zational structure and al so has sone new
di vi sions, and Moheb will talk about this in
greater length later.

There are other organizations that are
going on in the Center which will affect how we

work in OPS. This includes some changes in the
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Ofice of New Drugs where they have reorganized
many of their divisions. So, we are in the process
of looking internally at how best to interact with
t hose new di vi si ons.

The pharmaceutical cGW for the 21st
century--basically we have been tal king about this
for years now and | thought it would be hel pful to
tal k about where we are as far as the current
status is concerned. Basically, the initiative set
the direction for the nodernization of
pharmaceutical regulation. W continue to focus on
that nodernization and all the topics around that,
and we are doing nost of that through the Counci
on Pharmaceutical Quality. W have a nunber of
pharmaceutical quality issues that still exist
where we are trying to make changes. W have sone
that were recommendati ons or some topics that we
are still in the process of working on from when
the initiative was in full effect, such as doing
the conparability protocol and we are still working
on that, but all the issues of pharnmaceutica

quality that come up in the Center go through the
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Counci|l on Pharmaceutical Quality for resolution

CMC in OPS is one of the main things that
we are going to talk about at this meeting and
just wanted to give sone perspective to it. |
don't think that | have always made it clear that
the CMC is actually done in three parts of OPS. It
is done in the Ofice of New Drug Quality
Assessnent, in the Ofice of Generic Drugs and the
Ofice of Biotech Products. All three of these
of fices work together to | ook at various drugs to
make sure that the quality of these drugs is
appropriate for these products to be put on the
mar ket .

They all have simlar issues that they
deal with, and all three of themare in the process
of maki ng changes, of inplenenting some of the new
par adi gm whi ch you will hear about, but it is
important to know that they are all three com ng
fromdifferent directions. As you hear their
presentations in the next two days, you will hear
themtal k about different aspects of their

revisions or changes. | think the thing that is
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going to be inportant for us to renmenber is that
eventually we will all cone together as one. It is
actual ly al nost hel pful to cone fromdifferent
directions, and they do that because they have
different types of products.

So, Mheb's needs for having a
reorgani zation of his office and to focus on things
like this he was going to handl e questi on-by-design
and having quality overall sumaries and a variety
of things were very inportant to himas he changed
his office. In the Ofice Generic Drugs it was
very inportant for themto cone up with sone kind
of structure for how to do questions and what the
questions would be. Again, it will be possible for
all of us to work toward bringing reorgani zati on
and how we do our quality overall assessnents, how
we do questions, etc. to have one consistent
program t hroughout all of OPS. It will just take
time.

The benefits of the changes to the CMC
review is that quality-by-design and

per f or mance- based specifications will enhance the
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product quality. There is an understandi ng of
product and process which | eads to reduced CMC
suppl enents. W will focus review on the highest
risk products. Risk assessnent facilitates
continuous inprovenment. Standardized review wll
enhance the quality of CMC eval uations and better
applications and focused questions will reduce
reviewtinme. These are all benefits that we hope
to gain fromthe changes that we are nmaking in OPS
and all of these benefits | think will benefit us
in the agency as far as resources are concerned,
but I think they will benefit industry and the
public as well.

At the beginning of the nonth we held a
CMC wor kshop where we began to publicly tal k about
a nunber of the issues that we have, such as
qual i ty-by-design, to better inform stakehol ders as
wel |l as ourselves, to get a better feel for how we
wanted to handl e these things. That included
qual i ty-by-desi gn and desi gn space; pharnmaceutica
devel opnent data; continuous inprovenent and

quality overall summary. Basically, this workshop
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set the stage for | think noving toward the new
processes. It was a really excellent workshop
There were over 600 people in attendance. It
really gave us the opportunity to focus on the new
par adi gm

Sone of the agreenents that were reached
at the workshop include that we woul d support the
concept of quality-by-design built into the
pharmaceuti cal devel opnent; that pharnaceutica
devel opment woul d illustrate product and process
under standi ng to serve as the basis of science and
ri sk-based assessnent. Wen | say these are
agreenents reached, these are agreenents that were
reached with FDA and industry and ot her
participants in this workshop. So, | think
everyone is sort of in agreenment that this is the
direction we are going. So, as you listen to the
various offices tal k about what they are doing as
far as CMC, you will know that these agreements
have been incorporated into their thinking.

Regul atory flexibility is predicated on

scientific know edge and process understand and is
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wel conmed by industry and regul ators. The concept
of a regulatory agreenent is supported and | assume
that Moheb will talk nore about this, but this
woul d be an agreenent that is done at the end of
the review where industry and FDA understand what
is expected fromthe manufacturer of that product
and what is expected in the future as far as the
capabilities of that product. We would inprove,
stream i ne and have frequent communications that
are required. And, one of the things we all agreed
on at that workshop--1 would say alnost all 600
people, is that partnering is really an inportant
thing as we nove ahead here.

Al so, one of the agreenents was on
specifications. This is an area we have tal ked
about a lot. W had actually had a specifications
wor kshop in March, trying to figure out how we were
going to handl e specifications and, | figured out
later, it was sort of putting the cart before the
horse because as we tal k about the new paradi gml
thi nk we know nuch nore about where we want to go

with specifications than we did | ast March when we
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tal ked about this. So, this is an area that |
think we will need to | ook at nmore and think about
nore, and probably even have additional workshops
on.

Last, one of the agreenments that was
reached was that guidance and training needed to be
different. Many of the guidances that we get out
now are difficult; they are prescriptive and they
really don't nmeet the needs of industry or the
needs of the people in the agency.

We also realized there are | arge
chal | enges fromthe workshop. W realized there
was a | ack of adequate scientific understandi ng of
products and processes by both FDA and the
industry. W also know that the inplenentation of
the new paradi gm or the changes we are making in
the CMC review is going to be difficult because the
devil is in the details, and we are still working
t hrough many of these details.

Agai n, setting specifications continues to
be a challenge. Another chall enge which has been

recogni ze is | egacy products. Even though we talk
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about where we are going with the new paradi gm and
how we woul d |ike products to utilize
qual ity-by-design, etc., we still have thousands of
products out there that have not been reviewed in
t hat paradi gm and we do not have the sane kind of
information on them W have to really | ook at how
we are going to handl e these products in the
future

There is obviously a cultural change and
we have even tal ked about the difficulties with the
cultures, both the culture in industry and the
culture in the agency, and how nmeki ng those changes
is very difficult. That continues to be a
chal | enge that we have

Anot her challenge is the industry buy-in
for the new processes. The industry in many
cases--or in some cases; | won't say many--is
resistant to making changes and it is
under standabl e. Wth some of these changes, they
don't know what they are going to get in how they
do business, and this is one of the things that we
have to work on quite a bit.

Last is gl obal harnonization. There are
definitely going to be difficulties in being able

to acconplish the harnonization that is necessary
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to nmake things easier for everyone.

One of the things that we have tal ked a
| ot about under the pharnmaceutical cGW initiative
for the 21st century is the integration of field
and review. The reason | wanted to put this up
here and tal k about this is because | think this is
an inportant aspect of what we need to think about
in OPS as we nmove ahead. | think this is also
really inportant to the advisory commttee in
t hi nki ng about how we handl e a variety of different
i ssues.

In cGW initiative, one of the principles
was that the submnission review program and the
i nspection program operate in a coordi nated and
synergi stic manner. Thinking about how that shoul d
operate is very inportant. There are three aspects
of that. There is the Ofice of Conpliance; what
we do in review and al so what the field does.

Basi cally, we have had several internal neetings in
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the agency to tal k about this and have sort of cone
to the conclusion that there are specific
responsibilities and roles for each one of these
areas. Basically | wanted to go through these so
there woul d be a good understanding by all of us of
what those roles and responsibilities were.

The first is the review side. Basically,
the review side has the lead on scientific
assessnent of product and process design; of
eval uating product quality in light of established
FDA standards. This would include |ooking at
things like inpurities, stability, etc. And,
setting and nmaintaining product quality standards.
It is an inportant role, one that | know Moheb will
stress as he tal ks about the role of his office and
the other two offices as well. This is an
inmportant role and the main thing that they are
focused on.

For the field, their role is to evaluate
i mpl ement ati on of process design; to eval uate
quality systens when they go into the plants. They

are | ooking at both of these things, how they have
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desi gned the process and how they inplenented that
design; and how they have inplemented quality
systens. By looking at the quality systens, the

i nvestigator will have a nuch better feel for how
well the plant is operating. They will also

i mpl ement enforcenent actions and set certain
conpl i ance policies.

The role of the Conmpliance Ofice is take
the | ead on establishing and maintaining quality
system standards for cGwWs; for establishing and
mai nt ai ni ng ri sk managenent systens for
i nspections; and for establishing and mai ntai ni ng
conpliance policies and standards.

So, as | have gone through the roles of
these three inportant parts of offices that have a
role in assuring the quality of the product, you
can see that they have distinct roles and distinct
responsibilities in their areas.

We are in the process of setting up a
wor ki ng group under the Pharmaceutical Quality
Council which will |ook at how we can better

interact between the field and the agency. Through
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that group, we will |look at better ways to provide
information to the field on inspections and, in
turn, we will get nore feedback fromthe
i nvestigator after an inspection so we can
i ncorporate their thinking and that feedback into
our future reviews. So, we are |ooking at nuch
better coordination in how we work together in the
future

Drug safety and how it relates to product
quality, | think this is a really inportant area
and, as | said earlier, it is one that Dr. Gal ston
is focused on and the whole Center is focused on
There are many issues related to drug safety which
are caused by product quality problems. | think we
are all aware of that. W are actually going to
tal k about one at this nmeeting on al cohol -induced
dose dumping. Safety is an inportant aspect when
focusing on product risk. W need to keep that in
m nd. And, the CMC specifications are linked to
safety and efficacy which are really inportant when
we think about the quality of the product as well.

In the Center we are focused on drug
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safety. Although we know that products are safe
than they have ever been, we have gotten a | ot of
experience froma nunber of products where we have
had sonme problenms. Like | said, all you have to do
is pick up the paper to see a nunber of issues that
have cone up or a nunber of areas where we have had
some concerns over the safety. Wat we have heard
fromvarious external groups is that we need nore
informati on out there; that we need to address the
gaps between FDA, what our know edge base is and
what ot hers know about these products, and we are
trying to do nore of that. W need to inprove the
internal processes to nmanage safety issues and we
need to involve outside experts in nmore of this
type of effort.

Secretary Leavitt recently announced a new
drug safety initiative, and that initiative wll
pronote a culture of openness and enhanced
oversight within the FDA. Basically, this the new
drug safety initiative is to get nore information
out to the public. They proposed a drug watch

program which will provide nore data error
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i nformati on out on various products, patient

i nformati on sheets going out, and heal thcare

prof essi onal sheets going out so that everyone sees
nmore i nformati on on products and understands the
safety issues, if they exist.

Al so, they have set up a drug oversi ght
board. The board has already net a nunber of tines
and we have had some focus on product quality
i ssues, as well as other issues.

Critical path--1 won't spend a lot on this
but it is an inmportant part of what OPS is | ooking
at right now and an inportant part of where we are
going in the future. |1 amsure all of you have
seen this diagramat one tine or another. The
important part of this is the last line on
i ndustrialization. This is where OPSis going to
be living in the future, |ooking at areas where we
can nake contributions to inprovenents in drug
devel opment and manuf act uri ng.

FDA has a significant role in enhancing
product devel opnent and manufacturi ng because we

under st and some things about products that an
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i ndi vi dual industry nay not. W have the
opportunity to see successes and failures as well
as mssed opportunities. W have a |lot of data and
a lot of information and we need to take advant age
of that and we are in a really good position to do
that, to have a nuch better understandi ng of where
the issues are.

We have no preconceived notions on how
products need to be devel oped or manufactured. W
are really not a conpetitor. W are really there
to |l ook at these issues and to have nore of a
coordinating role for everyone as we make
i nprovenents. W are also in a position to set
standards which is very hel pful too as we nove
forward. | think you will hear over the next few
years how we are focusing nore on the use of
standards in being able to support our regulatory
framework. The Critical path reaction can al so
make a difference in how we regulate CMC, and we
have done a number of things here as well.

Sone of the exanples of the Critical Path

proj ects which we do have that are focused on CMC
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i nclude that we have proposed CRADA to col |l aborate
with industry and academ a to better understand
manuf acturi ng and sci ence and new t echnol ogi es and
their application. W also have a CRADA on PAT to
determne how it can be applied in product
manufacturing to inprove efficiencies. W are also
have other CRADAs that are gathering information
for us. W hope to gather a lot of information on
the CMC pilot that we are doi ng under Moheb's
operation to gather information on determ ning
critical product and process paraneters and quality
attributes. So, we are taking Critical Path very
seriously and, as | said, it is driving us towards
some of the things that we are working on for the
future.

Foll ow-on proteins is an area that is
going to be very inportant to us in the future as
we nove down this pathway. The pathways is a |ot
slower than | think we thought it was going to be.

I just talked to GPhA about this yesterday. It was
difficult to tal k about because we haven't made a

| ot of progress since the last time | talked to
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GPhA about it, but it is really an inportant part
of the direction that we are going in, in the
future. Basically, in looking at follow on
proteins there are still a lot of issues to be
addressed. W need to | ook at term nology. As I
sai d, you know, no matter where you go you are
going to hear it called foll owon proteins,
bi ogenerics, a lot of different term nol ogy exists
out there. W also have to have a better
under standi ng of the term nol ogy of things Iike
bi oequi val ence and what it means as far as
foll ow-on proteins

W have | egal issues. W have science
i ssues and we have administrative and process
i ssues. These all have to be thought through and
finalized. W need to be nore open in our
thinking. One of the things |I talked to GPhA
about, and | have had sone problens over the | ast
few nmonths, is that | think there are a |ot of
preconcei ved i deas on how foll owon should be
regulated. | think a lot of people think that they

shoul d be regul ated just |ike generic drugs. That
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may be possible for sonme; for others maybe it is
not. Maybe we are | ooking at a case-by-case basis
and | think we need to be nore open in our thinking
and not have these m sconceptions or preconceived
noti ons on how we should regulate. The process
will evolve. We will learn nore. As | said, it is
definitely an evolution. As we |learn nore, we can
incorporate nore into our regul atory processes.

We need to incorporate thinking fromthe
new paradi gm | ooking at quality-by-design and how
qual i ty-by-design affects how we are going to
regulate followon proteins. | think we need to do
this early on so that we can devel op a regul atory
framework that includes the concepts of
qual i ty- by-desi gn.

We need to finalize guidances. W do have
some gui dances that we are working on. W need to
finalize those so that they can help lay the path
for moving forward. Mst inportantly, we all need
to work together with the industry and FDA to help
make this a successful endeavor.

The inmportance of this neeting, and then |
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will finish up--1 think, as everyone will agree, we
have tal ked a | ot about quality-by-design at the
| ast few neetings. | think this neeting brings us
a step closer to understandi ng quality-by-design,
especially as it relates to dissolution. | think
it isreally inmportant. | think the whole topic
today will really help open the door to us to nove
ahead in the area of dissolution, and |I think we
have | earned a | ot through our past neetings here.
W will also be showcasing the progress
that we have made in changes to the CMC revi ew
Each one of the offices, as | said, is going to
tal k about what they have done as far as the
changes to CMC review and | think this is a really
good opportunity to famliarize you with those
changes so that you can understand how t hey al
affect the future things that we are doing in OPS
We are al so going to introduce several new
topics that | think are very inportant and, l|astly,
we are going to say farewell to Dr. Hussain. |
think all of you will agree that Dr. Hussain has

really been the driver for this coomttee and he
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will be sorely mssed in the future, and | did want
to take this opportunity, while we are sitting
here, to wish himthe very best fromall of us.

am sure you share in ny sentinments about this.

know that he will be glad at any time to provide ne
help with future advisory commttees because | know
he won't be far away. But we have really enjoyed
havi ng himand | think he has contributed greatly
to what this committee has been able to do. So, on
behal f of nyself, | would Iike to thank him for al
his hard worKk.

The neeting topics that we have for this
particular neeting are that we are going to talk
about quality-by-design and control of drug
dissolution. As | said, these are continuations of
di scussions that we had fromlast May. W have
several presentations. W have sonme presentations
fromoutside organi zations, as well as sone
internal presentations from FDA, which will set
forth our tactical plan for noving ahead.

The advi sory group had us set up a working

group on PTIT on unit dose. That fact finding
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group on dose content uniformity for inhalation
products is going to cone back and tal k about where
they are. W also have an awareness topic on

al cohol -i nduced dose dunping. W have had a | ot of
concern over this area in the agency and we felt
like it would be good for us to tal k about what our
concerns are and what our current thinking on the
regul atory approach shoul d be.

Al'so, as | have nentioned several tines,
we are going to talk about transitional changes in
CMC review. W have presentations by all three of
the OPS CMC prograns, and inplenentation of our
ri sk-based approach. Also, last tine we tal ked
about the | aboratory research in devel oping a peer
review group, and the committee sent us off to set
up a working group to talk about how best to handl e
the peer review, and Dr. Webber is going to talk
about his findings since that |ast neeting. Last,
we are going to talk about what | consider to be an
extrenmely inportant issue, and that is the state of
phar maceuti cal science and engi neering and

education in the U S | think thisis areally
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inportant area that will be helpful to talk about
as we nove toward the new paradi gm

So, with that, | thank you for your tine.
I look forward to sonme very interesting things at
this meeting and I will hand it back to Dr. Cooney.

DR. COONEY: Thank you very nuch, Hel en
Nozer, if you could speak into the mnicrophone and
i ntroduce yourself for the record?

DR SI NGPURWALLA: Nozer Singpurwall a.
came 15 minutes late. The taxi was late; the
traffic was bad; and the meeting was too early for
me. Thank you.

[ Laught er]

DR. COONEY: W will forgive you
nonet hel ess! | would like to nove to the next
topic, which is a very central part of our neeting
today, establishing drug rel ease or dissolution
speci fications--quality-by-design, and A az Hussain
with provide us with an introduction.

DR. SI NGPURWALLA: By the way, M.
Chairman, can | ask a question to Hel en, please?

DR COONEY: Pl ease.

DR. SI NGPURWALLA: We are saying farewell
to Dr. Hussain and it is not a nice occasion to say

farewell to anyone, but what efforts did the
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governnent nmake to retain sonmebody of that kind of
talent? And, how can the governnent afford to |ose
people like this?

DR MORRI'S: They offered to put himon
the Supreme Court--

[ Laught er]

DR SI NGPURWALLA: This is a serious
quest i on.

DR WNKLE: Yes, | understand, and
think it is definitely a problemthat we have in
the federal government, being able to keep people
at high level fromwanting to nove to other areas.
Dr. Hussain and | have tal ked many, nany, nany
ti mes about whether he should go or stay and
think that he is in a much better position to
answer this question--don't look at nme like that--a
much better position to answer this question
because we really did want himto stay but | think

he felt Iike he wanted sone different experiences
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and stuff that we were unable to provide him
Maybe he is going to go out and see the light and
conme back. That is what | am hoping.

DR, SI NGPURWALLA: He may drag you al ong.

DR WNKLE: No. Do you want to answer
the question?

DR HUSSAIN. Well, thank you for that
question, | think. In many ways, | think what you
will hopefully see with this advisory conmittee
di scussion is that nmany chanpi ons of the cause have
really emerged and in many ways | think the
hesitation is significant on industry's side to
move forward. Unless industry noves forward, Mheb
and others really will still be waiting to see good
science in the subm ssions. So, | thought this
nm ght be a better chance to really help maybe one
company at a time. So. So, that as the logic
there. Let ne get back to the topic.

DR COONEY: Pl ease.

Establ i shing Drug Rel ease or Dissolution

Qual i ty-by-Desi gn Approach:
Topi ¢ I ntroduction

DR HUSSAIN. | would like to sort of

sinmply introduce this topic but froma genera

principles perspective of quality-by-design is. W
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presented to you a nunber of aspects of drug
rel ease and di ssol ution perfornmance and
specifications so this is a continuation of that.

W felt, and we proposed to you in My,
that significant opportunities exist to further
i mprove the effectiveness and efficiency of
di ssolution rate control and related regul atory
deci sions. These opportunities have been provided
by our initiatives, and also the shared vision for
the future that evolved and got established within
the 1CH arena. The ICH B guideline and the PAT
gui dance has really laid the foundation for this.
Furthernmore, | think the reorganization, ONDQA,
where Moheb has noved towards a quality assessnent
system Question-Based Review and O fice of Generic
Drugs--all of these are eager in trying to focus on
asking the right questions and bringing a systens
perspective to quality assessnment. Wth that,
think it really cones together.

We have outlined for you a tactical plan
and | think you will see elenments of that further
refined at this neeting. But | think, nore
inmportantly, we felt that with the May neeting we
extended invitations to all stakeholders to

consi der our proposed tactical plan as a first
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step, and to comment and/or devel op their
proposals. | amvery pleased to share with you
that today USP, GPhA and PhRVA will present their
perspectives and proposals so that we can find
areas of common ground and build on those things.

Al so, in your background packet had an
ext ensive analysis of the current situation with
the dissolution test nethod, and a report on
dissolution test variability fromtw academ ci ans
were included in the packet. | amnot going to
repeat their recomendations but, in many ways, the
previ ous advisory commttee's work and
recommendati ons were exactly aligned with those.

We will have FDA presentations on further
evol ution of the thought. But | do want to rem nd

you that we ran into a conflict with tinme because
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our coll eagues fromthe Ofice of Generic Drugs are
at GPhA neeting today and they are tal ki ng about
the question-based review program So, nuch of the
di scussion today will focus Mheb's group, nore on
the new drug side, but the principles outlined are
the sane in how you approach that.

But | would like to sort of for mny
introductory remarks just wal k you through the
principles that we have been di scussing and we have
outlined as a working group on this topic, and sort
of share that with you to set the stage for the
di scussions on that.

The term qual ity-by-desi gn has been the
foundation of the current regulatory systemand, in
fact, if you go back to 1970s, our regul ations and
so forth, it has been. But, yet, there is a |ack
of common understandi ng or uncertainty of what this
means. | n many ways, this was due to sone of the
organi zati onal gaps and Hel en outlined how we are
filling those gaps within the agency between GW,
conpliance and review, but really simlar gaps
exi st in industry too.

There is a high degree of variability in
how di fferent conpani es approach quality-by-design

and that is perfectly fine as long as the

file:///C)/dummy/1025PHAR.TXT (46 of 382) [11/15/2005 10:20:37 AM]



file:///Cl/dummy/1025PHAR. TXT

47
scientific underpinning is sound and i s conmon.

That a quality-by-design approach to drug rel ease
specification can serve to illustrate the

fundanmental guiding principles is what our hope is.

One of the challenges we face is
under st andi ng nmeasurenent systens and qualifying
measur enent systens, validating nmeasurenment systens
when you have a destructive sanple. | think when
you have a destructive sanple you have to think
about an R&R type of study in a very different way,
and the only way you can think about that is that
you have to achieve a state of control for your
reference material. So.

So, let me wal k you through the steps that
our group discussed of what we think are the
principles of quality-by-design as they apply to
drug release rate. There is an inportant el enent,
which I will cover in nmy second talk. Rate of drug

rel ease fromsolid oral dosage fornms is a critica
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quality attribute. That | think is a fundanental
belief and that needs to be controlled as a
property attribute.

A desired rel ease characteristic in vivo,
that is, target value and acceptable variability,
shoul d be designed to neet the perfornmance
obj ectives of a proposed product in the intended
patient popul ation. So, in quality-by-design you
don't set specifications after the fact; you set
specifications up front. So, you have a set of
design specifications that you qualify as you go
al ong.

Drug release rate, ideally design
speci fications shoul d be proposed and established
early in drug devel opnment such that the pivota
clinical trial material is produced in confornmance
to that. For conventional dosage forns, certain
desi gn specifications or certain aspects of
specifications are generally based on prior
know edge. For exanpl e, bi oequival ence goal post,
90 percent confidence interval of test or reference

ratio or sonme netrics for range and extent of
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absorption, 80-125 percent. That is an opinion
fornmul ated by our clinical group based on past
experience. So, it is an opinion. Sinlarly, when
you | ook at conventional dosage forns, an
acceptabl e range of variability of plus/mnus 10
percent for nodified release or Q m nus 10 percent
as a stage two type of test that we do are
essentially prior know edge that these things are
acceptable. Then you can | ook at these as design
specifications as you nove forward.

Desi gn specification decisions should be
gui ded by data obtained frompreclinical and
pre-fornul ati on drug characterization. It is
important to do that because then you are setting
up your neasurenent system your design principles
to guide fromyour prior know edge for your
particul ar drug.

Desi gn specifications then guide the
devel opnent of a proposed product, its
manuf act uri ng process and the quality assurance
strategy. Structured product and process

devel opnment should identify a set of variables and
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their ranges that can reliably deliver the desired
design specification. That sets in motion the
concept of design space as you go al ong

Clinical evaluation during various phases
of drug devel opment provi des anpl e opportunity,
both quantitative and qualitative opportunities to
verify that selected design specifications are
achi eved and are optimal for the intended used.
This is on the new drug side. But in npbst cases,
and our preference froma regul atory perspective is
tolink it to bioavailability and bi oequi val ence.
That is the point | will enphasize in nmy second
tal k.

These opportunities should be | everaged as
early as feasible to maxinize the likelihood that a
product design can be used in pivotal clinica
trials and can be considered to have achieved
qual i ty-by-design--essentially, the design
specification and control strategy for clinica
trial material, then you start noving that into the
regul atory arena

When regul atory eval uation of the clinica
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safety and efficacy reaches a conclusion to approve
a new drug application, clinical trial product
desi gn specifications should becone regul atory
specifications, and a regulatory risk-based contro
strategy is established to ensure that production
lots will consistently deliver a set of regulatory
design specifications. Now, much of the debate
today is because we try to set specifications after
everything is done. So, this neans you are noving
the specification setting early on

The inherent variability--some peopl e cal
it common cause--in a clinical trial product design
is then qualified through the structured product
and process devel opnent information that
denonstrates that critical variables relevant to a
product and process design were identified and
adequately controlled, that is, all significant
speci al cause variability has been addressed, and
accept abl e perfornance of the product in clinica
trials. So, the two things sort of come together.
Again, when | say clinical trials | nean
bi oavai l ability, bioequival ence. So.

It is recognized that during drug
devel opment a |imted nunber of batches are

general ly manuf actured, and the scal e of
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manuf acture nmay be snaller conpared to the
to- be- marketed batches. 1In a quality-by-design
paradigm |imted manufacturing experience shoul d
not inpact on design specifications because design
specifications are focused on the intended use, but
it can be related--the |imted nmanufacturing
experience can be related to the establishment of
alert and action limts for the process and product
control limts. | think optimzing that opens the
wi ndow for design specification becom ng regul atory
specifications, and it is a debate that goes on for
every other attribute too, not just dissolution

Fol | owi ng scal e-up and technol ogy
transfer, the action and alert limts may need to
be nodified to ensure that a process remains in a
desired state of control. These decisions should
be based on sound scientific basis and the
principles of statistical process control, and are

managed under a conpany's quality system and
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subject to cGW regul atory inspections, not a CMC
deci si on.

Product and process control strategies
shoul d be designed to facilitate continuous quality
verification, as opposed to a discrete three-batch
process validation concept. They also need to
support continuous inprovenent, that is, inmproving
efficiency, reducing variability and all those
things that are associated with what we cal
conti nuous i nprovenent.

Regul at ory desi gn specifications should be
articulated in terns of continuous variabl es, not
discrete counts. This is inportant because if you
have di screte counts, then you have a set of no
units outside this limt and that creates a penalty
function because if you increase the sanple size to
understand variability there is a chance of finding
sonet hi ng whi ch--you may be out of specification
So, it has a severe inpact froma regul atory
perspective of finding sonething which is inherent
but may be considered out of specification

Under st andi ng the source of variability
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and nmeasuring and controlling materia
attributes--and this is where | think the new
technologies really help, that is, raw and
in-process materials, as a neans for process
control really is the opportunity to have a very
flexible design specification because, as you nove
away fromconmmitting to saying this is the piece of
equi prent, this is the design, this is the
capacity, this is the tine | will run this to nove
to material attributes as a neans for process
control, then you start building design space for
manufacturing. That is significant flexibility
because that can be nanaged under the GW
M ni m ze the need for using process tinme and
machi ne settings as the primary neans for process
control

I ncorporating engi neering contro
approaches | think is inportant, as opposed to
primary reliance on end-product testing after a
bat ch has been manufactured--it is too |ate.

Di ssolution testing is a tool for product

devel op and optim zation; quality control; product
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characterization and conpari son for decisions of

wai ver of bio studies; and for establishing
performance tests in conpendial nmonographs. So,
the dissolution test nethod served many, nany, many
functions. As we nove forward, a clear distinction
of the purpose for which the tool is to be used and
how you design that tool is a nmust. Mich of the

di scussion will focus on quality control aspects,
but keep in mnd that you have to bring a
scientific, mechanistic basis to understand what
are the characterization conditions that you can
start to do bioavail able, and so forth. So, that
is the link to the design-based concept.

In summary, | think the pieces of the
puzzle that | think we have to el aborate further
are how do you connect preclinical studies,
pre-fornul ati on studi es and prior know edge,
especially the manufacturing sci ence know edge, in
setting up your design specifications and contro
strategy froma regul atory perspective?

Just to illustrate the concept of prior

know edge, and we have recogni zed prior know edge
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in many, many regul atory gui dances--you know, there
is a significant body of data, the scal e-up, and so
forth, but | think we have the opportunity to make
those nore science-based now. |f you are
manuf acturing a tablet and this tablet formulation
and the manufacturing process for the tablet is
essentially simlar to 200 tablets that you are
maki ng al ready, then a proper pre-formulation
characterization of your drug substance--the
pol ymor phi sm the particle size, the shape and so
forth, actually allows you to | everage it to say
how will this material behave in this particular
formul ation. Then you can | everage your
manuf acturi ng sci ence know edge to really say based
on the pre-formulation characterization, we know
exactly what the manufacturing ability of this
product is, and so forth. So, you can |everage
t hat know edge.

So, start with design specifications and
control strategy as a guiding principle. dinica
studi es, acceptable safety and efficacy

denpnstrated in clinical trials lead to a
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regul atory specification and control strategy and
that actually leads to risk-based cGW inspection
and continuous inprovenent strategy. Cearly,
there are many interconnections to this. | wll
not wal k you through that but you can see that for
continuous learning informati on needs to flow back
and informati on needs to connect to post-narketing,
and so forth.

Wth that, | will stop and give it back to
t he Chairman.

DR. COONEY: Ajaz, thank you. Are there
any questions fromthe conmttee nenbers for A az
at this point?

DR. MORRIS: | have one. | basically, of
course, agree with all this. That is not news to
anybody here. The only question | have is that if
we are going to design based on the intended
performance essentially, which is obviously the big
win, do we have to have a different |evel of
under st andi ng of the mechani snms of absorption, for
i nstance, than we do now or earlier at |east?

DR HUSSAIN. Well, | think that the
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bi opharmaceutics classification for inmediate
rel ease really cones as a tool for pre-formulation
preclinical characterization and it actually sets
up your expectations. Actually, |I will cover that
innmnmy talk later on. The answer is yes, | think
that really helps. Mechanistic understanding of
your process really hel ps.

DR. COONEY: Gerry?

DR MGIACCIO A az, torestate | think
a point you nmade, the specification is devel oped
earlier on in the process based on clinical needs
and the firmcontrols the process based on process
capability internally, and that is part of the
quality system In fact, one point you nade was
that the internal controls may change at a certain
point. | would contend that it is a continuum

DR HUSSAIN.  Yes.

DR M G.IACCIO Based on continuous
| earni ng and process capability.

DR. HUSSAIN: | call it action and alert
limts because | think you really need to nmake sure

if there are trends observed within the
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specification that allows you anple opportunity to
really address this.

DR COONEY: Thank you. The next
presentation is the U S. Pharmacopei a perspective
by Walter Hauck, of Thomas Jefferson University,
representing USP.

United States Pharnacopeia (USP) Perspective

DR. HAUCK: Good norning. Thank you for
the opportunity to talk to you this norning on sone
of the science issues associated with the USP
di ssolution systens suitability studies.

I will cover four general topics, as shown
here. | want to just start by reviewing briefly--1I
am not going to read all of this; you can probably
read it before | can read it--what we nean by
systens suitability. This is taken directly out of
the relevant USP and I CH docunents. | want to
enphasi ze on here that, first of all, it is a
system It is not one piece of a system it is the
whol e system As it says at the end, an integra
systemthat can be evaluated as such, and that is
what we are | ooking to do here.

I need to address the language a little
bit. | nean, the | anguage that is used here is

chemical calibration using calibrator tablets, and
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that is all fine except there is no calibration in
this process so it is really a misnomer. | wll
essentially continue to use the | anguage because it
is a conmmon | anguage, but | thought | should try to
make that clear really early on. W are talking
about a periodic systens suitability test or what
m ght be better termed a systemverification study
for dissolution.

The USP calibrator tablets are intended to
support that type of study, and nobst particularly
are intending to evaluate the system as a whol e,
not just the equipnment. It is the apparatus; it is
the operator; and it is procedures being used to
use that apparatus.

The USP's acceptance ranges for its
di ssolution calibrators are determ ned by
col l aborative studies for each new | ot of tablet.

I will talk alittle bit nore about those com ng

up. | will also nention briefly sone alternatives
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to this so-called chem cal calibration

To get a little bit of the | anguage
down--you know, | ama statistician, not a chemn st
or lab person so this kind of helps nme a little bit
too. Wen we tal k about the apparatus we are
tal ki ng about a single vessel; one position in the
assenbly. The assenbly itself is that collection
of vessels with one motor, one temperature
controller. Sometimes we will call that the bath.
And, at least internally within USP we have agreed
to use the term experinment to mean one assenbly run
with one unit in each apparatus of that assenbly.
Typically that is six but, as you know, nany of the
assenbl i es now have nore than six apparatus in
t hem

So, the procedure involved in the USP
systens suitability for calibration, the assenbly
is first selected and all the apparatuses in that
assenbly will be tested. The nechanica
calibration is done first. There is an acceptance
requi renent that has been posed on each position

within the assenbly but for the assenbly to pass,
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each position nust pass. | will cone back to that
issue as well. Again, | want to reenphasize that
we are tal king about the integrated function of the
system That is really what we are tal ki ng about,
the procedures, the operator and the equi pnent al
functioning to come up with a reasonabl e val ue.

An alternative to the chem cal calibration
is, of course, nechanical calibration. This slide
is just highlighting for you the principles
underlying the use of nechanical calibration for
systens suitability. The idea is does the
equi pnent neet proper tolerances. That pretty well
covers it. You can read that.

For purposes of dissolution testing, there
are sone deficiencies to nechanical calibration
It is one itemat atinme and it really is making
the assunption that you can control them al
individually and still control the sumof the
parts. The question is if you are just a little
bit off in a couple of different directions, what
does that actually nean? So, you might be within

tol erance on each dinension but still not really in
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tol erance. At least, that is an open question

Then there are a couple of things that
aren't really covered in mechanical calibration.
There are the nedium flow i ssues, hydrodynanic
i ssues, vibration--at |east current standards.
guess sone of you have | ooked across the street and
there has been an ongoi ng natural experinment in the
effects of vibration fromconstruction on the USP
| aboratory. Then there is the issue about the
vessel itself, the irregularities, the shape and
all that of the vessel

I will talk alittle bit now about the
col l aborative study design and analysis. W use a
pretty standard design here, standardized protocol,
with the intent of comng up with the acceptance
ranges for the new lot of tablets. This is an
i nternational study involving 25-35 | aboratories.
This is not a mnor effort on the part of either
the USP or its collaborating | abs.

The design has evolved a little bit over
time. Oiginally--this goes back really prior to

2002. Each lab was only perforning one experinent
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and one of the questions that raised is we are
| ooking at inter-laboratory variability and not
knowi ng to what extent it was truly
inter-laboratory. So, beginning around 2002- 2003,
the col |l aborative studi es were changed so that each
| ab was now conducting two experinents with
separate operators and equi prent, and this is
allowing us to better separate what is truly
inter-laboratory variability fromintra-|aboratory
or internedi ate precision.

As part of the analysis, we first start
with sone standard control chart or SPC type of
met hods to select out data that will be used in the
acceptance ranges. This was used even back when
PhRVA was doing the anal yses rather than in-house.

This shows you the sorts of things we | ook
at. The top is the X bar chart so each dot is an
average of six tablets. At the bottomis an S
chart. Each dot is the standard deviation from six
tablets. Don't try to make sense of the vertica
scale. This isn't a natural |og scale so those
nunmbers won't be sensible to you

The main thing I want to highlight here,
UCL and LCL are standard 3-signma control units.

The red boxes are highlighting for you, in the top
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chart, one | aboratory whose val ues were
extraordinarily high and in the S chart one
| aborat ory whose standard devi ati ons were rather
hi gh. Those were sets and val ues that | would be
recomrendi ng not be included in determnation of
t he acceptance ranges.

| should mention that, as a statistician
doi ng these anal yses, the final decision whether to
i nclude these data or not is actually nade by USP' s
bi opharnaceuti cs expert committee and the report
they get fromme would include the chart. This is
actually fromone of their reports and it includes
anal yses both with and w thout these data. They
have tended to agree that these sorts of things are
sufficiently unusual not to be included.

The last thing we get out of the data
anal yses is three variances. As you can see, we
have engaged in R&R studies on these tablets for

many years. W get out three separate variances

file:///C)/dummy/1025PHAR.TXT (65 of 382) [11/15/2005 10:20:37 AM]



file:///Cl/dummy/1025PHAR. TXT

The first one | have witten as show ng apparat us,
tabl et and assay because we can't distinguish
those. | nmean, if it is variability between the
vessels, variability between the tablets or just
the chem cal process of taking a sample and
measuring concentration, they are all confounded
with one another into one variance.

But then we are also getting within
| aboratory, between experinment variance, sonething
like internedi ate precision, and we are getting the
bet ween | aboratory reproducibility variance.

These are intended to be representative
nunbers. | went and grabbed as nmany | ots of data
as | could find. These are medians. Do not | ook
for these data across the rows. They are just
intended to give you an indication of the sorts of
variances that we are seeing. | think the main
thing I want to enphasize here, given sone of the
questions that | believe this comittee has
di scussed, is that in the right-hand colum is the
fairly low variability associated with a

conbi nation of apparatus, tablet and assay,
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particularly in the vascul ar apparatus one. So,
that was the first point there. Then, the
| aboratory folks tell ne the assay variability wll
be around 2 percent, so that 2 percent for the
assay is included in that right-hand colum so you
can see the assay is a substantial part of what we
are seeing there, and what is left is the apparatus
and the tablet.

Then, the acceptance ranges use all three
vari ances so the acceptance ranges include
specifically inter-laboratory variability and they
are intended to represent what you nmi ght expect
froma randomtablet, tested in a random
| aboratory, using at |east good practice.

One of the issues that keeps com ng
up--you probably caught it by--is that we are doing
acceptance ranges for single tablets, but when it
is tested there are six tablets in the apparatus
and you need to pass all six. So, for statistica
| anguage, we have a nultiple testing problem and
you have certainly heard about that from conpanies

So, we are looking at different possible
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solutions on that and we have not deci ded which one
to use at this point but we are, clearly, noving
forward on it. One possibility would be sort of
standard statistical nultiple testing adjustnent
that would wi den the acceptance ranges a little bit
to recogni ze that there are six to be tested, not
one. W have really actually noved part way there
al ready. There is some widening of the intervals
to accommpdate that. One proposal we have heard is
to allow retesting. you know, if one of six fails,
retest; don't call it a failure

Then, the other thing we are looking at is
essentially to set acceptance ranges for the test
essentially as we are doing the coll aborative
studies. Rather than looking at it as single
tablets, look at it as sets of six tablets and set
an acceptance criterion based on the mean and
standard devi ati on of those six rather than the six
i ndi vi dual values. So, that is ongoing worKk.

For the next topic, | wanted to mention
briefly some material that was presented to you by

anot her speaker at your |ast neeting, and that has
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been presented at other venues. | tried to prom se
not to use Greek when I amtal king but I am going
to use the excuse here that | copied this fromthe
ot her person's slide so | am bl aning them

I am obvi ously not going to go through al
of that but the bottomline in the presentation was
a formula that said the total variability for a
product included variability associated with the
USP calibrator. There are two problens with that.
One is that if you go through the mat hematics, the
mat hematics were flawed. There was an error in the
mat h as you go down the slide. It would be
possible to repeat the last fornmula with a | ess
than sign instead of an equal sign. | nean, |
think you could do that and it would be
mat hematically correct. It would be sort of
compl etely uninteresting because the USP cali brator
has nothing to do with the variability of a
product. It is just a systens suitability test for
di ssolution that just does not contribute to
product variability, and it probably doesn't make

sense to have a fornula that has in it the product
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variance and the dissolution calibrator variance.
We can tal k nmore about that | guess if you want,
but that is all | wanted to cover on that.

Then some last steps and | will finish up
on time, | think that largely we are tal king about
sci ence whi ch evolves over tinme, The Pharnacopeia
has evolved to follow the science and we are
tal ki ng about any number of ongoing activities.
Certainly, as | have enphasized, we are | ooking at
how to avoid the multiple testing issue that
compani es face when they enpl oy dissol ution
cal i bration.

The USP is adopting flexible nonographs to
recogni ze that different approved products may need
di fferent standards set in the nonograph. Taking
as the starting point there that the regul atory
agency has approved those products based on
bi oequi val ence. W are |looking at alternative
met hods for systens suitability and the so-call ed
engi neering approach of fluid flow sorts of things.
That is one of the things that the USP expert

conmi ttees have been | ooking at separately in a
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paper that is referenced there, |ooking at issues
associated with how to set the acceptance
criterion, not for the calibrators but in the
nmonograph itself. There is this Q Were does
this Q come fromwas the question that has been
posed.

Then, there is the final point that | have
been asked by USP to stress to you, its wllingness
to work with all stakehol ders on what are sone very
conpl ex scientific issues for this perfornance
test. Thank you.

DR. COONEY: Thank you. Are there any
questions for Dr. Hauck fromthe conmittee?

DR. MORRIS: | have a question. You may
not be the right person to answer this and | don't
want to put you on the spot. Last tine basically
what | had said is that | have sort of a
phi | osophi cal problemwi th using material that was
produced by the same nethod that we are trying to
assess for calibration. Now, if | accept that it
is not a calibrator, then really what we are trying
to do is |l ook at the hydrodynam cs of the system

DR. HAUCK: Partly.

DR MORRIS: Well, that is the total

system right? What else is there? | nean, if you
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are saying that the sum of the nmechani cal doesn't
equal the total, then what does equal the total,
far as we care about, is the hydrodynanics. There

are two aspects of that. One is that we see in the

suppl enentary nmaterial, as well as others, that
you use conputational fluid dynanmcs, the

hydr odynani cs don't cooperate in the current

vessels. The position matters and a | ot of other

things matter. So, if the calibrators aren't there

to mmc the product--am | nisquoting you or
m s- speaki ng?

DR HAUCK: Well, | don't think so

mean, with all the variety of products out there--

DR. MORRIS: Right.

DR HAUCK: ~--they can't possibly mmc a

product. They are just a nmeans of validating the

process and the system

DR MORRIS: Right, but what are we

validating? What we are really validating is the
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mechani cal stresses that are giving rise to the
contact of the fluid with the dissolving body. So,
if that is the case, because there are issues with
the stability of calibrator tablets and of the
mechani sms by which they act, wouldn't it better to
use sonething like a nodel, or sonething, that
woul d be--even assuni ng the hydrodynani cs were not
an issue, why would you use different calibrator
tabl ets? You know what | am sayi ng? Wy would you
use an imedi ate rel ease calibrator, extended

rel ease calibrator, etc., if the hydrodynamics are
really what you are tal king about?

DR HAUCK: Well, let nme give you sort of
what | can answer as a statistician and then, if
the Chairman will allow ne, | amgoing to toss the
ball to one of the chemists.

DR. MORRIS: Well, it can be sonething
that peopl e can address otherwi se but that is up to
you.

DR. HAUCK: | rmean, | hear those sorts of
things and | look at the data and | say, "well,

what's the big deal ?" Even in the panel, which
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peopl e seemto have nore concern, we are talking
about 5 percent CV for the conbination of tablet,
assay and apparatus. There is just not a huge
variability there.

DR. MORRI'S: Yes, but even assum ng that
that is the case, | nean, | think there are data in
the literature that are a little nore variable than
that but, even assunming that, that doesn't address
the stability issue or the nechani smissue. So,
does it matter? Wiy wouldn't you use a nolten
nmodel of something that would just | ook at the
hydr odynani cs essentially? |s there a reason not
to, | guess?

DR. HAUCK: So, that is one |I do kind of
need to ask sonebody in the audience to address.

DR. COONEY: Yes, if soneone could help
clarify that, that would be hel pful.

DR HAUCK: Which of you would like to
handl e this one? WII Brown, one of the USP
chemi st s.

DR. BROM: | think the answer to your

question is that we do have a nodel. Basically the
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salicylic acid tablet works in that regard.
think the replaceable parts of the systemare the
stirring shaft--in apparatus one and two, the
stirring shaft, vessel and the position. The
constants really are the medium W are al ways
dealing with an aqueous nedium It has relatively
consistent viscosity and density. So, when the
mediumis placed in the vessel in that position,
the hydrodynam cs are relatively constant
regardl ess of what our friends fromthe New Jersey
academi c society have said. As Walter said, we get
very low variability for either of the probes that
we use, the salicylic acid non-disintegrating, and
the predni sone disintegrating probe.

DR MORRIS: | hear what you are saying.
Actually, | don't think they are saying that the
hydrodynami cs aren't constant. | think what they
are saying is that they are a function of position,
and that the position is variable either during the
experinent of depending how you start the
experinment. So, | don't think they are saying that

t he hydrodynam cs change necessarily. | may have
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m sread that.

DR. COONEY: M reading was that there is
a |l ack of robustness of the procedure--

DR MORRI'S: Yes.

DR. COONEY: --and that there are a numnber
of factors--position, equipnent, perfornmance, how
you actually do it, that give you a brittleness, if
you will, to the procedure. So, it is that absence
of robustness that | think was the inportant
t ake- honme | esson fromthe paper that was included
with the notes.

DR MORRI'S: Yes, because | don't think
they were saying--

DR. BROMN: May | respond?

DR MORRIS: Ch, yes, please.

DR. BROM: In the first place, the system
that they critique, which is only one apparatus,
may have an intrinsic |lack of robustness. However,
when we probed that systemw th our
non-di si ntegrating and our disintegrating
calibrators, first of all, the disintegrating

calibrator essentially responds to the

file:///C)/dummy/1025PHAR.TXT (76 of 382) [11/15/2005 10:20:37 AM]



file:///Cl/dummy/1025PHAR. TXT

hydrodynani cs. Those particles, once they are
disintegrated, fall into the position that is
defined by the hydrodynam cs so we are probing that
system As far as the positional variable, we know
that the variability for the paddl e test which,
again, is the test that is at issue with the Mizzio
and Arnenante work--the paddle results for
salicylic acid--which actually stays put; wherever
it falls, that is where it falls--is slightly

hi gher than you get for baskets which essentially
are nore constrained. But, again, it is much

|l ower. The variability that Dr. Hauck tal ked about
is greater for prednisone than it is for salicylic
acid. So, even given those positional issues, the
variability is very small. It is smaller than the
nunbers that you saw.

DR. COONEY: WII, if you could just state
your nane and affiliation for the record so that it
i s recorded?

DR. BROMN: Thank you, Dr. Cooney. WII
Brown. | ama senior scientist at USP and | am one

of the liaisons to the biopharnmaceutics expert
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comittee.

DR. COONEY: Thank you. A az?

DR HUSSAIN. Well, | think Dr. Hauck is
correct in the sense that math he worked out is
fine. But |I think the point we were naking with
that was sinply this: Wen you accept an apparat us
to be suitable with those wi de ranges, you
essentially can miss some of the variability that
can be inherent in that. And, we have seen that in
a very painful way that | illustrated with a case
exanpl e, the difference between our Phil adel phia
lab and so forth. It was a stark rem nder that
suitability can blind-side you and you really need
to pay attention to nore mechanical calibration
That is the point | think Dr. Buhse will nmake in
her talk. So, that was the illustration of that
type of math.

DR COONEY: Ken?

DR MORRIS: Yes, | agree. | am not
arguing with the math. WIIl, | amjust a little
confused because if what we are really |ooking at

is trying to add up all of the variance so that we
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can neasure the collective inmpact of the
vari ances--am| ms-stating that?

DR HAUCK: It seens okay.

DR. MORRI'S: Ckay.

DR. HAUCK: At |east so far.

DR MORRIS: Is the salicylic acid a
monolith? |Is it a zero density nmonolith or is it a
compressed tabl et?

DR. BROMN: Perhaps | don't understand
what you nmean by a nonolith.

DR. MORRIS: | nean a zero density body, a
green body, if you will, in the engineering sense
so fully dense. So, if you were to nelt ibuprofen
and solidify it in a container, it would assune the
shape of the container and it would be fully dense.
Al | amasking, and this is really a hypothetica
in some respects, if you had sonething that was
essentially a bl ock of polyethylene and expect it
woul d di ssolve, wouldn't that nmore fully acconplish
the goals rather than confounding it with
disintegration, etc.?

DR. BROM: Salicylic acid tablets that
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are manufactured by USP are direct

compressed--well, they are not direct conpressed;
they are a product of the dry granulation. They
are a conpressed dosage form | nean, they are a
compressed form It does not disintegrate. The
dissolution is a surface phenonenon. The vol une of

the tablet is dimnished as the dissolution process

goes on.
DR. MORRI'S: Thank you
DR COONEY: Paul ?

DR. FACKLER | just wanted to nake a

comment, the slide before this, the acknow edgenent

that dissolution is case-by-case resolved with

fl exi bl e monograph. Difference is acceptable if

bi oequivalent. It gets to a point A az nmade, which

is that dissolution can be useful for severa
different endpoints. The inplication in this
statenent is that USP is using it for

bi oequi val ence.

DR HAUCK: No.

DR FACKLER: Well, | guess that is ny

question, what do you nean here? A flexible
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monogr aph? Wbul d t he nonographs be uni que for each

brand and foll owon generic product?

DR HAUCK: They could be. What it is
intending to say here is that the bioequival ence
determination is the FDA's determ nation; it is not

USP's determination. So, if there are different

products that are on the nmarket, they can have

different dissolution specifications, and the

fl exi bl e nonograph allows that, and different other

specifications as well. That is the intent of

that. You have different routes of synthesis, or

what ever, and the nonograph nmay be different for

di fferent products.

DR. COONEY: Nozer ?

DR SI NGPURWALLA: Yes, | have a question

about the slide with the Greek synbols.
[ Laught er]

DR HAUCK: | thought you nmi ght!

DR. SI NGPURWALLA: Well, there are two

questions. What was the point you were trying to

make with that slide? The second thing is, if |

under stood you correctly, you were trying to say
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that there is something wong with it.

DR. HAUCK: Ckay, this part of the
slide--1 am not nami ng nanes--but | am copying from
sonmebody el se's side

DR. HUSSAIN: M ne.

DR HAUCK: This is a student's
presentation. Wen you get through the math, |
mean, the slide got to the last formula that said
that the total variability for the product depended
both on product variability and on variability from
the calibrator, putting themtogether in the sane
equation. So, that is not ny formula; that was the
student's fornul a.

VWhat essentially is in there, it said,
well, we don't know part of the piece of the
calibrator so it is using all the calibrator for
part so, strictly speaking, we could put a |less
than synbol in instead of an equal synbol in the
last formula. So, that was one point.

But | think the nore inmportant point is it
really didn't make any sense to nme to have those

variances in the sane equation. | think that is
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true even given Ajaz's followon comments. | nean,
I don't think it makes sense to try to put up
anything that says that the actual variability in
the product is dependent on the variability of the
calibrator. The variability of the calibrator and
the acceptance ranges address its sensitivity to
its ability to function as a systens suitability
test, and it is certainly incunbent upon USP to
denponstrate that it has sensitivity and the
variability comes in there but does not inpact
what soever on product variability.

DR SI NGPURWALLA: So, what is the inpact
of the equality versus the inequality? Because,
you know, the incorrect student slide had the
equality and the correct professor slide had the
inequality. So, what is the inpact of it?

DR. HAUCK: Well, | nmean, if you take it
literally you would say that the greater the
equality, say, the greater the variability of the
di ssolution calibrator, the greater the variability
in your product. | nean, that is what that fornula

could be taken to nean. Well, no, that is not the
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case. There is an upper bound--

DR. SI NGPURWALLA: What you are saying is
that the fornmula only gives you an upper bound.

DR HAUCK: It gives you an upper bound,
and even then it is based on an assunption that
measurenent variability for the calibrator is
essentially the sane as nmeasurement variability for
the product. So, | was trying to say you can wite
a correct formula but | don't think it is useful
I think the issue is actually not in these formulas
and not trying to link calibrator variability to
product variability. It is actually what A az
said. | nean, are the acceptance ranges narrow
enough for themstill to be useful? It is no
surprise that USP gets a |lot nore calls about the
ranges being too narrow than there are about being
too wi de, and people do fail these. | nean, they
are not insensitive.

DR. COONEY: Ken?

DR. MORRIS: In all fairness, | don't want
to spring this on you but what | amstruggling with

is if you are saying that the hydrodynani cs don't
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change, that the viscosity and the density are the
same, and that if you set it up properly the

hydr odynami cs don't change, then if we are not

| ooking at systens suitability in terns of just
strai ght hydrodynamics aren't we, in fact, |ooking
at a mmc for the product, or a product if we have
a calibrator tablet? O, conversely, why do you
need a calibrator tablet if you believe the

hydr odynam cs are the sanme?

I nean, | am not disagreeing with that, |
am just asking the question. | haven't asked
Garnett yet so, you know, you can defer to Garnett
if you like.

DR. BROM: No, | will give ny stab at it.
The tablets are, in the opinion of the USP expert
committee, the best that we have at present. It is
a probe of the system as Walter showed in one of
his slides. The committee is interested in |ooking
at ot her possibly nore sophisticated probes but
that work is ongoing and we certainly don't have an
answer right now.

DR. COONEY: Moheb?

DR. NASR | would like to make a couple
of comments. Nunmber one, Dr. Buhse is going to

di scuss in the afternoon session sone of the
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concerns and chal l enges we have with the measuring
system and the calibrator tablet is part of that.
The second comment is intended for
clarification purposes. | think when we tal k about
measur enent and calibrator tablet as being part of
the systens suitability to qualify the entire
system | think we need to nake sure why we are
di scussing this here and why the agency is
interested. It is sinply because the tota
variability and nmeasurenent is the sumof the
variability of the product and the variability
within the systemitself, the measurenent system
What we are trying to do is to reduce and
elimnate, if possible, any variability coming from
the system so the neasurenent of the variability is
a reflection of the product variability, and that
is what we are trying to do. So, we would like the
variability that we neasure to be a true

reflection, as nuch as we could, of the variability
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in the product so the dissolution test and the

val ues we get when we do such testing if we need
to--we don't have to do it for every product--wll
have sonme value to assess the quality of the
product .

DR. COONEY: Thank you very nuch. Yes,
Judy?

DR. BOEHLERT: Just a question about
calibrators, there is a range of acceptability and
if yourunit this time and it is at the bottom of
the range, all values are at the bottom of the
range, and you run it another tinme and all val ues
are at the top of the range, what then is the
i mpact on the result you get for the product? 1Is
there any? |s the systemthe sane?

DR HAUCK: Well, | think there are really
two parts to that. Strictly speaking, with the
current way the acceptance ranges are set up, if
the six values are within the range and all at one
end it would still be considered suitable. Now,
whet her a conpany separately | ooks at that and says

sonme sort of yellow flag goes up, it would seemto
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be appropriate. | think if we do nove towards
havi ng a mean and standard devi ation type
criterion, that would actually address that and we
woul d probably be elimnating that from being
acceptable. That is actually one of the conments
that had been raised in favor of going to sonme sort
of mean and standard deviation type criterion,
really just to avoid that as acceptable.

DR COONEY: Nozer and then Pat?

DR, SI NGPURWALLA: | thought Pat was ahead
of me. CGo ahead.

DR DELUCA: Thank you, Nozer. | amjut
wondering if this isn't simlar--you know, when you
do a pH nmeasurenment you standardi ze the pH neter
with the buffer, you know, above and bel ow t hat
whi ch you are going to neasure, the solution that
you are neasuring. This tells you, you know, you
have to nake certain adjustnments which you are able
to nake with the pH neter. Here, | guess you are
doi ng nuch the sane thing. You are really testing
the system because this can tell you that naybe the

stirring isn't just right and there is sone
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fluctuation in the stepping nmechani smthat maybe
you have to | ook at.

I guess | amthinking al so--1 am not
working with the imedi ate rel ease tablets that we
are focusing on here, but | amworking with in
vitro rel ease testing of sustained rel ease of
m croparticles and we are just finishing up and are
in the revision process, or publication or review
article on this. One of the things we focus on is
on the stirring that affects the actual results
that one can get in a given nmethod with a given
product. So, you know, we recognize that this is a
paraneter that can affect this. So, | amjust
wonderi ng what do you do when you find there is
some deviation. How do you adjust that in your
syst enf?

DR. BROMN: The jury is actually out on
that. There are a nunber of paraneters that can
increase the agitation, the energy avail able for
dissolution in that fairly sinple systemthat we
are tal king about the paddle, not to nmention the

i nherent variability of the systemas a concept.
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In point of fact, if soneone in industry is having
problenms with their dissolution tests they will
likely call ny extension at USP. Frequently--I
can't say 100 percent of the time but frequently we
can di agnose their systemand find out what issues
are at stake. But any dissolution systemthat I

know of is deceptively sinple and, yet, very

compl ex.

DR. COONEY: Nozer?

DR, SI NGPURWALLA: This is just a coment
to Dr. Nasr's reaction. | don't know how i nportant

the question of total variability is. But if it is
an inportant question | want to just raise
awareness of the fact that the total variability is
not just the sumof the individual variabilities.
That is true only if there is an assunption of

i ndependence. Usually you have a covariance. |If
the covariance is positive there will be an
inequality in one interaction. |If the covariance
is negative there will be an inequality in another
direction. So, any tine you are dealing with tota

variability you al so want to pay attention to the
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dependence which will result in covariance. So, if
this is an inportant matter, then |I think you may
want to pay nore attention to the detail

DR HUSSAIN. A very good point. In fact,
we nade that point at the previous advisory
conmittee because of the conplexity of the dosage
forns and the different physical attributes of the
dosage forms. | think the novenent, the floating
and other aspects really create that scenario and,
therefore, with the proposal that we had we

actually had in mnd to address that too. Thank

you.

DR COONEY: Thank you, all. As we get
ready for the next presentation, | would like to
acknow edge that Dr. doff has arrived. | should

have asked you to introduce yourself earlier, but
if you could speak your name into the m crophone so
that we get electronic verification that you are
her e?

DR GLOFF: Carol G off.

DR. COONEY: Thank you, Carol. The next

presentation is the Generic Pharnaceutica
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Associ ation perspective. John Koval eski, from Teva
Phar maceuticals, will present.
Generic Pharmaceutical Association
(GPhA) Perspective

DR. KOVALESKI: Thank you very nuch. Good
morning. | would Iike to thank you for the
opportunity today to present the current thinking
of the generic industry with respect to
qual i ty-by-desi gn dissolution testing.

What | would like to do today is give you
a flavor for where we are today or what our current
state is, and what we envision as the future state
as we go forward with respect to quality-by-design.
So, just as a reference fromcGwWs for the 21st
century, two key points that we pulled out, that
quality should be built into the product and
testing al one cannot be relied on to ensure product
quality. Al so, quality-by-design nmeans designing
and devel opi ng manuf acturi ng processes during the
devel opment stage to consistently ensure a
predefined quality at the end of the manufacturing

process. For the generic industry this predefined
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quality is bioequival ence

So, where are we today? What is our
current state? Well, basically for a generic
product that is under devel opnment there are one of
two options. Either there is the USP nonograph
present for the product or there is not. |If the
USP di ssol ution nmethod and acceptance criteria
exist, we are required to utilize those nethods.

For non-USP products we are typically required to
use the nmet hod and specifications that are supplied
by the O fice of Generic Drugs or what we refer to
as the OG method. For neither case, these nethods
and acceptance criteria are given to us and this
mandat i ng of met hods and specifications for drug
products does not conformwith the spirit of the
cGwWs for the 21st century that we alluded to
previously.

Potential issues with the current
state--well, this unilateral inposition of testing
acceptance criteria is a huge issue. GCenerally,
our formul ati ons and manufacturing processes can be

very different fromthe brand. So, nethods that
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are suitable for the brand products m ght not be
for our products just because of that fact.

An option is to petition USP to include
our dissolution testing into USP, but the problem
we have there is that USP generally requires FDA
approval. To get FDA approval, it nust be listed
in the USP so we run into this viscous cycle of a
Catch-22 that seens to go on for quite a while.

Additionally, for a non-USP product we can
request the OGD net hod prior to subm ssion by
submitting a control docunent. However, what this
does is this increased nunber of correspondence
with OGD consumes the val uabl e resources that are
needed in that division. Even if the nethods are
provided to us before our subm ssion, there are no
acceptance criteria provided for the Q value. So,
in essence, when we subnmit we have to guess at what
the acceptance criteria will be. This leads to
i ncreased review cycles with the Division of
Bi oequi val ence as we go back and forth and,
obviously, it leads to potential delays to approva
of the ANDAs.

As you can see, there are several areas of
frustration in the current state for the generic

i ndustry. That is why, as we stated in our coment
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docunent, we support change and noving to a
regul ati on process that encourages
qual i ty-by-design principles and di ssol ution
met hods and specifications that are based on
product relevant characteristics is supported by
menbers of the GPhA.

Wth that in mnd, what do we envision as
the future state? Well, for each fornul ation,
met hods and acceptance criteria will be established
based upon scientific evidence. W would gather
the data and the information that woul d be needed
to justify and support our nethods and acceptance
criteria.

Consi deration of critical attributes.
These attributes would be identified during the
devel opment and di ssol uti on et hods and
specifications would be put in place to nonitor
these attributes. The design or type of the

formulation--is an immedi ate release; is it an
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extended rel ease; and what is the nechani sm of

rel ease--would all come into play in devel oping the
proper nethod, as well as the Bi opharnaceuticals
Classification System based on the solubility and
perneability of the drug.

Additionally, prior know edge. \Were we
are fortunate in the generic industry is that we
are not working on a brand-new conpound. There can
be a lot of information in the literature for
di ssol ution and maybe even potential |VIVCs that
may exist that we could use. Also, nmany generic
conpani es have a very extensive portfolio of
products. So, we may have products that are very
simlar to the one that is under devel opnent or
maybe even that same product under devel opnent in a
different dosage formand we are able to | everage
that knowl edge in devel opi ng di ssol uti on et hods
and acceptance criteria.

Wth respect to acceptance criteria,
again, they should nonitor the critical product
attributes to ensure batch-to-batch consistency.

They can be either conventional Q values that we
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deal with now or perhaps naybe even nove
approaches that we could develop internally or
reference fromthe scientific literature. And,
they can nonitor the overall variability of the
process.

Now, with respect to all these itens, what
we did was we devel oped a decision tree to serve as
a gui de during dissolution nethod devel oprment. |
am not going to go through the whole tree here, but
sonme of the things that | want to just point out
are the key aspects that we have just discussed
that are the focus of these decision points as you
go through the tree. Wether the product is an
i mmedi ate rel ease or an extended rel ease; whet her
it is highly soluble or poorly soluble. Al so,
there may be factors where dissolution testing
m ght not be needed. Perhaps disintegration can
serve as a proper test or PAT tools could be used
in place of dissolution

But really what the take-home nessage is
that we feel, no matter what the approach may be,

the firmw |l gather the data and justify that with
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scientific evidence.

I n concl usi on, GPhA recomrends that FDA
adopt a quality-by-design approach for dissolution
testing and setting of acceptance criteria for
generic drugs. Dissolution tests and acceptance
criteria for generic products nay be different from
the brand product and maybe different between the
generic products as well. \When using the
qual i ty-by-desi gn approach, the firmwll detai
justification of the tests and acceptance criteria
in the devel opment report. Thank you

DR. COONEY: Thank you. Are there
questions by the conmrittee? Nozer?

DR, SI NGPURWALLA: What is the Q val ue?
You say novel approaches, do you have anything in
nm nd?

DR. KOVALESKI: The Q value is the current
specification that is listed, say, in the USP. It
is atiered approach that could be for an i medi ate
rel ease product if it is not nmore than 80 percent
Q Based on that, if you go to the first tier al

six values nust be Q plus five percent. If that is
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not net, you go to a second tier of 12 tablets
where the average nust be Q minus 15. Nothing can
be outside that range. Then, if that is still not
met, there is a third tier where the average nust
be Q Nothing can be outside of Q mnus 25--

DR SI NGCPURWALLA: So, it is some ad hoc
limt that has been established.

DR. KOVALESKI: Well, it is the
specification that will be listed in the USP or
given to us by OGD. That particul ar val ue of not
more than, say, 80 percent will be defined as Q

DR SI NGCPURWALLA: So, that is an
acceptance/ rejection |evel.

DR. KOVALESKI: Yes.

DR SI NGCPURWALLA:  And we don't know what
considerations go into that, but are there any cost
consi derations? Risk/benefit considerations?
Because | can demand that aspirin have very, very
hi gh I evel of quality, which | really don't need,
for which | may have to pay a lot. So, has any
t hought been given, when setting up these Q val ues,
to what is the risk and benefit?

DR. KOVALESKI: Yes.

DR SI NGPURWALLA: And what is it?

DR KOVALESKI: Well, | figure ideally
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that is what we would |ike to have.

DR SI NGPURWALLA: So, it has not been
done?

DR KOVALESKI: | don't know if | can
speak to that because, again, these methods are
handed to us whet her through USP or OGD.

DR SI NGPURWALLA: And what nove
approaches did you have in mnd, other than the one
| suggested?

[ Laught er]

DR KOVALESKI: | think sonme that cone to
mnd are right now all Qvalues in USP are in
increments of five percent. Does that necessarily
have to be the case? | wouldn't think so. Perhaps
sone other things that could cone to mnd would be
ways of capturing the variability of the batches.

I know there was one reference from USP where they
had suggested a way of setting the acceptance

criteria based on the bioequival ence batch and then
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nmoving that forward into production batches where
the variability of the batch was actually taken
into account.

DR, SI NGPURWALLA: But | think your point
of attack should not be the five percent increnent.
Your point of attack should really be the basis of
the Qvalue itself. |If that is ad hoc, then what
difference does it nake whether you add five
percent to the ad hoc or three percent to the ad
hoc?

DR. COONEY: A az?

DR HUSSAIN. The way | think we will sort
of go over that is Qvalue is, in some ways, the
target dissolution rate. Al though we use one time
poi nt associated with that, really it is a rate
value. Wiat is the rate of input and what is the
desired rate of input? And, that is a design
consideration. So, that, in a sense, should be a
target val ue.

One sinple approach I think is defining a
mean target, mean value and a standard devi ation

That might be a better way than the staged testing
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approach that we have right now or the paranetric
tol erance interval type of approach. Those are the
options that we really need to bring forward. But
the target dissolution rate and the clinical or
therapeutic relevance is the key question. |If you
do it arbitrarily--we often do that right now we
don't ask the question froma risk perspective or
many of those perspectives. So, the
qual i ty-by-desi gn opens the door for noving in that
di rection.

DR. COONEY: Are there any ot her questions
or comments? Ken?

DR MORRIS: Does this still end up
creating a dil emma because of what you had said
earlier--1 amnot ignoring you, John; | wll get
back to you--but, you said earlier about the fact
that Qis sort of prior know edge. You know, we
know the G transit time is so nuch and for
i medi ate rel ease you know the residence tine.
Doesn't that sort of force the generic conpanies to
meet the sane dissol ution spec as the innovator or
not ?

DR. HUSSAIN.: No. Keep in mnd, as
sai d, that the approval decision for generic is

based on establishment of bioequival ence. The
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dissolution test then is a quality control tool

VWhat that needs to focus on is what is an
appropriate control that is needed to assure
repeated or continuing bioequivalence to the

ref erence product.

DR MORRIS: No, | understand that but ny
point is that we are asking the generic industry to

do the devel opnent report so that they are doing it

up front.

DR HUSSAIN. No, just based on that,

sense, the current system as was outlined, has a

nunber of adm nistrative |oops that are

never-endi ng | oops. So, we force a generic drug to

adopt a test method which may not work. To give

you a very sinple exanple, a direct conpression

tablet is forned bioequival ence to a granul ation
tablet. Okay? The direct conpression tablet has a
hi gh amount of di cal ci um phosphate, an insol uble

excipient. |If the innovator nethod happens to be a
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paddl e there is a higher likelihood that the
generic will not neet that criteria. So, the idea
is using the devel opnent information you justify
your own mnet hod and acceptance criteria.

DR MORRIS: Yes, nethod | agree. That is
a no-starter. | agree that they can't be the sane.
There is no scientific reason. | just neant the
criteria though--

DR HUSSAIN. No, no, no. This is in
vitro. The acceptance criteria is the sanme
bi oequi val ence standard. That is the design
specification really. But froma quality contro
perspective, how do you assure conti nui ng
bi oequi val ence? So, specification really is the
attribute, test nethod and acceptance criteria.
So, if atest nmethod is different the acceptance
criteria have to be tailored to that test method.

DR COONEY: Paul ?

DR FACKLER: | agree with all of that,
and if we adopt that approach | guess ny question
gets back to what is the value of a dissolution

spec in a USP nonograph? This seens the right
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sci ence to devel oping a product but then the USP
monogr aph becomes a stunbling block to the generic
industry in that it can be used as a tool for which
generics need to conply, but which they designed
appropri ate products that are bioequival ent that
clearly won't ever conformto the existing
monogr aph. So, | guess | would just throw a
hypot heti cal question out, should we reconsider
whet her di ssol ution performance specs shoul d be
part of USP nobnographs.

DR. COONEY: A az?

DR HUSSAIN. Well, | think it is a very
valid question and | think if you really | ook at
t he European pharmacopei a, specific nonographs
aren't there. Wen it comes to physica
attributes, | think dissolution is just one
exanple. You get into cascade inpact, and so
forth. You are |looking at fornulation specific
control strategies and specifications. So, really
the question | think that has to be debated nowis
what is the value of that. Yes, you can have

fl exi bl e nonographs but then you still have the
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adm nistrative loop to go around that. |In nmany
ways, what do we mean by a flexi ble nonograph?
Monograph is one. A flexible nonograph is a
pol ygraph. How can you enforce a pol ygraph? So.

DR. COONEY: Any other coments or
questions?

[ No response]

John, thank you very nuch. W are doing
quite well on tinme. W have a schedul ed 15-nminute
break. | would like to be generous and give
ourselves that 15-mnute break and we will
reconvene at 10:40. Thank you.

[Brief recess]

DR. COONEY: | would like everyone to
thank everyone for returning so pronptly. The next
presentation this norning is the Pharnaceuti cal
Research and Manufacturers of Anerica perspective.
Christopher Sinko will nake the presentation, and
if you would just state your nanme and affiliation
for the record as you begin.

Phar maceuti cal Research and Manufacturers

of Anerica (PhRMA) Perspective

DR. SINKO Good nmorning. My name is
Chris Sinko. | work for Pfizer and | am

representing PhRVA this nmorning. | would like to
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thank the advisory comrittee for the opportunity to
present our current thinking behind
qual i ty-by-desi gn and di ssol ution

This is the conmittee that put together
this presentation and did sone thinking behind
this. W had sone initial thoughts put together on
al cohol effects. These are still somewhat
premature and, since tine is linmted, we will hold
off on this topic today.

I would like to cover the
qual i ty- by-desi gn approach for understandi ng drug
rel ease, in particular physical and chenica
properties that are associated with drug rel ease
and formul ati on process factors that could affect
these properties. W would like to share sone
advant ages we see in taking this approach and
chal | enges, and suggest sonme next steps and paths
forward

Di ssol ution testing has been wi dely used
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as the primary tool to evaluate drug rel ease and we
don't see it going away. However, uncertainty,
variability and risk with the nmeasurenent has
opened the door to exploring other attributes or
properties of the product. W believe that other
attributes may be nore neani ngful and shoul d be
explored. Dissolution testing may not be needed if
other attributes are nore predictive of drug
release. By taking this wider view of factors that
i nfluence drug rel ease we could begin to get a
better handl e on sources of variability that could
enhance our ability to predict problens associated
with the variability in clinical performance.

There are two primary aspects for
consideration. The first is the clinical relevance
of release and stability specifications. The
second is the correl ati on between process
paraneters and the ability to achi eve these
specifications for attributes and, therefore,
remain clinically relevant. W will focus on the
|atter this norning.

So, where do we start? W focus our
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efforts, at least initially, on the i mediate
rel ease dosage forns. Extended rel ease dosage
forns are out of scope at this tine. W also start
with early clinical studies used to determ ne drug
rel ease needs because that is really where it
starts, at the patient. The drug product used in
t hese studi es provides an excellent starting point
to characterize and build a rel ationship between
clinical performance and the attributes of both
product and the active pharmaceutical ingredient.

We borrow some wel | -established concepts,
such as the Bi opharmaceuticals C assification
System because it can provide context. Al though we
don't explicitly use the BCS system we can draw
the physical picture or the inportant steps for
drug rel ease out of the product and extend these
attributes for properties to the analysis. Again,
it is around properties of the drug product as well
as the active pharnacol ogy ingredient.

So, this is the basic physical picture
froma kinetic perspective of a fornul ated drug

di ssolving into solubilized drug and then
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absorption. You can find our focus here to the
di ssolution step formulated drug to solubilized
drug. Dissolution rate can actually be envisioned
as a multiple step process if one considers other
factors such as disintegration in there. Although
this is a sinple picture, if you take
di sintegration into account it could start
connecting some other properties or attributes that
may be nore relevant in predicting drug rel ease and
clinical performance.

If we de-convolute dissolution in this
manner, particularly taking into account
di sintegration, we can begin to explore attributes
of the product and APl that may have an effect on
APl sol ubilization and cohesive properties rel ated
to disintegration. So, those properties of API
sol ubilization that could be inportant could be
counter ion selection for the salt form pol ynorph,
particle size, surface area, wetting properties.
Cohesi ve properties can include porosity of both
the tablet, in this case if it is a tablet or

granul e, hardness of the tablet or granule,
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wetting, selling/water penetration

One way to visualize this is to take a
view of multiple layers of attributes. This is a
vi sual that Bob Reed, from Merck, presented at a
conference in June, which we have enhanced. W
have added an additional |ayer of attributes. One
could viewthis as a road nap to begin the
expl oration of sources of variability because these
other properties, alternative properties may,
i ndeed, tell us something about drug rel ease.

From a fornul ati on sci ence perspective,
and this is where | cone from these additiona
attributes or handl es can provide the scientist
with alternative tactics that can hel p, one,
establish a connection during the devel opnent of a
commercial product to the clinical product and,
secondly, to begin to understand sources of
variability.

The ot her enhancenent that we added to
this visual is that quality-by-design actually
connects quite nicely to this. Fornulation

scientists make choi ces and does things
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consciously. By selecting excipients, drug product

processing and, as | mentioned, APl form and even

APl process selection, particularly around the

final form all can factor into these properties

whi ch could affect drug release. So, it is a

conplicated picture, but if one has this view one

can begin to address not only the connection to
drug rel ease rate but also to sources of

variability.

So, the logic of quality-by-design can be

as follows. W can take the prior know edge

approach where we choose APl form excipients and

processes that will achieve the expected rel ease

profil e and nake the product and test it via
dissolution. O, we could take an alternative
approach based on theoretical fundanental

under st andi ng, alternative measurements or even

just historical know edge that we have at the firm

to select, as | said, the form excipients and
processes that have the greatest imnpact on

attributes that affect the rel ease of the drug.

One way to actually think about this from
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a formul ation scientist perspective is if one were
to fornmul ate against the attributes of hardness,
wetting and so forth is to take a different point
of view This is something that we do at Pfizer,
but it is sonething that is done in different ways
in the industry. W could |look at alternative
measur enents, for exanple, mechani sm property
measur enent s when we make excipi ent sel ections,
drawi ng on dat abases of excipients for exanple or
even on product. W can take traditiona
measurenents |ike particle size and contact angle
measurenents and so forth; some non-traditiona
measurenents |ike mercury pore symretry to estinmate
or determne porosity. By taking these alternative
measur enents and using these to nmake the choices
that a formul ation scientist needs to make, we can
then begin to address those factors that may affect
drug release, in addition to doing drug rel ease
testing such as dissol ution

The scientist can al so draw on
institutional know edge, as | have nentioned, that

the institution has on process selection. For
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exanple, for porosity we know that wet granulation
can yield a higher porosity dosage form based on
prior experience and sone neasurenents we have
made. Dry granulation would be a second choi ce;
direct conpression a third choice. |f we believe
that this is an inportant factor to fornulate
agai nst, we could start drawi ng on this know edge.

There are even nuances. For exanple, wet
granul ation of fluid bed granulation can elicit
different porosity or responses and one can begin
to nmake some rational choices around process
selection if porosity as an inmportant factor for
drug rel ease.

So, these are the choices that a
formul ation scientist can nake. The other approach
we could take is actually extending this to the
energi ng concept of design space. Once we
understand potential attributes that influence
di ssol ution, we can now begin to expl ore processing
vari abl es that could introduce variability and
uncertainty into the product. Sone of these

processing variabl es, which we call process
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paraneters, could be machine paraneters, the actua

dowel s on the machine; the nethods that we use to

make measurenents; people since we run batch

operations; the operating environnent; raw nateria

quality attributes, and so forth--all factors which

influence this array of attributes.

Whet her critical or not, there is a

wor kshop that was held a few weeks back when this

was debated. here is one definition debated at the

wor kshop on attributes that may be consi dered

critical: purity, potency and surrogate for

bi oavailability, in this case dissolution or maybe

even anot her property neasurenment. To gain an

under st andi ng for the design space perspective we

like to guild functional relationships between
process paraneters and these attributes and

determine if any of these process paraneters

actually are critical and need to be controlled to

ensure that we have appropriate quality.

So, there are two ways of | ooking at

desi gn space, one which is closer to reality right

now and that is, as | described, the functiona
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rel ati onships or, sinply, the relationship between
the attributes and process paraneters. The other
one will take tinme to devel op because it nmeans that
we will have to open up our view of what is
important as a critical quality with respect to
dissolution. But this would nean these
nmodi fi cations could be nade to the product that
allowed the CQAs to be nmet that would be
acceptable. The definition actually requires that
he CQAs serve as a surrogate for clinica
performance. So, there is a fair amount of trust
that is going to have to be built based on further
scientific study. W believe this is closer to the
desired state. W also believe it will provide
greater assurance that the product is
pharmaceutically equivalent if we choose to make
modi fications to the process.

One exanple we could use is APl particle
size. W know, at least fromthe literature and
practical experience, that APl particle size can
i nfluence bioavailability. If we determne this in

devel opnment, for exanple, and determ ne that the
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particle size of APl is a critical quality
attribute, we could then explore process paraneters
which affect that quality attribute and provide us
a greater assurance of control, or understandi ng of
what influences that attribute and points to
control of the process so that we have reduced
variability and expected performance.

The way you look at this, at least froma
unit operation perspective, is to break down the
space to unit operations and this is, again, for
the APl particle size. These would be considered
the final steps for the APl form

Each year in operation has an extensive
list of paraneters. Sone of these paranmeters can
nunber in the 30 or 40 range, depending on how you
take a look at it. This is just an exanple to show
you that there are many different factors that one
can explore. During devel opment we actually design
experinents that allow us to establish the function
rel ati onshi p between sone of these paranmeters and
the attribute of particle size. So, there is a
mul titude of process paraneters

We can see that in sone cases sone
paraneters directly influence particle size

i ndividually, for exanple, transfer procedures or
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possi bly even particle size neasurenent itself.
However, the reality is that we see a fair numnber
of conplex interactions that even extend across
unit operations and we use statistically designed
experinents to pull out the relationship, the
significance and the inportance of sonme of these
paraneters. Once we know that, we have a better
under st andi ng of potential sources of variability
around this particular critical quality attribute
and, hence, drug release. So, again, we are not
only relying on dissolution rate, we are | ooking at
other factors that potentially can give us a better
handl e on the quality of the product.

So, there are sonme advantages in taking
this approach. W believe we will gain a better
fundanent al understandi ng of other attributes and
their associated process paraneters that can
significantly influence drug release. W believe

that this will result in enhancenent to the already
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hi gh quality of today's pharnmaceutical products.

Qur approach doesn't cone w t hout
chal | enges, and we do acknow edge that there may be
sonme holes in it with respect to defining rel ease
and stability specifications that are clinically
rel evant but not yet limted to reflect process
capability. However, we believe that alignnent is
i nportant as we nove forward to a broad
under st andi ng and conmm tnent by both industry and
regulators will get us to this desired state. So,
there is work to be done but, certainly, we believe
that these thoughts are in the right direction

My last slide--we believe that continued
interaction and coll aboration with FDA is essentia
to nake the concept of quality-by-design and design
space nore tangible, not only for the firnms but for
the FDA. A focused effort to design a mechani sm
that will allow devel opment of clinically rel evant
specifications we believe is necessary.

DR. COONEY: Thank you very much. Are
there sone questions or coments fromthe
conmittee? A az?

DR. HUSSAIN: One of the chall enges
think with respect to clinical relevance

essentially cones about because you have early
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phase clinical trials, Phase 1 and Phase 2, and you
are | earning the pharmacoki netic behavi or of your
product as you go along, if you start thinking
about the current designs in the i mediate rel ease
dosage form or an enterocoated dosage form and then
there are sone desi gn expectations around those
dosage forns. But even if we consider just the
i medi at e rel ease dosage forns, | think when you
start with the Bi opharnaceuticals Cassification
System as a starting point you have an expectation
of in vivo performance or in vivo behavior of that
when you design sonething |ike that.

So, in that sense | think the research
that we have done on BCS and the University of
Maryl and on the SUPAC, in a sense, led to a design
specification, in some way, saying that there is a
class of imedi ate rel ease dosage forms which
essentially behave like a solution. So,
dissolution in vivo is not rate liniting.

DR SINKO Right.

DR HUSSAIN. So, | think that sinply is a
design specification. So, for a subset of your
i medi at e dosage forns you could say our intention
is to design a dosage formwhich is not likely to

be rate linmiting in terns of dissolution in vivo.
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The first study that you do in your Phase 1 tria
is arelated bio study generally, and if it is
conparing a sinple solution with a tablet you have
confirmation of that hypothesis coming fromthat.
So, your bio studies that are done are really a
test of your hypothesis, of your design
speci fication and possibly your design space
because the functional rel ationship that you have
becomes a nmeans to sort of do that.

DR. SINKO That is right.

DR. HUSSAIN: Wien you go to sone of the
new technol ogies, in a sense BCS rapid dissolution
criteria were sinply based on current thinking in
terns of immediate rel ease particle size reduction,
and so forth. But just imagine this, we now have

new t echnol ogi es and nanoparticles, sonething that
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was not conducive for rapid dissolution in vivo,
say low solubility, nanoparticles could nake it
happen that you could actually design a dosage form
which will not have dissolution being rate liniting
with nano materials. So, you open up a design
process. But then with nano materials or
nanoparticles the concern of failure is nore
dramatic than the current one. So, you start
thinking fromthat perspective. So, that nmght be
one way of thinking about it.

DR. COONEY: Ken?

DR MORRIS: |t nade me think of
sonmet hing. | guess the one point--not that you
need to be lectured on APl properties, but the one
thing that you don't and the generic conpanies do
have an advantage is that you al ready know
basically your dose, or close to your dose, whereas
the dose-ranging studies nmay provide a dramatically
enough different mix of excipients and APl that the
properties of the API, even if they are very
favorabl e--they have to take caution not to offset,
not to attenuate them essentially.

DR. HUSSAIN: If | mght, |I think the
dose-rangi ng studies that we often do and dose

proportionality studies that are done really are a
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wonder ful nmeans of eval uating your performance.
For exanple, if you observe that the extend of
absorption falls off with increasing dose, what is
that due to? |If the drug has |low solubility, then
you have a re-saturation solubility point. So, you
essentially have a neans to classify what is the
rate limting step in terns of dose. So, those are
opportunity to really build a case for that.

At the sane time, | think the
chal l enge--Chris, this is one of the first CMC
wor kshops- -an approach to connecting and defining
the particle size based on preclinical information
and absorption sinmulation nodels, and then defining
the particle size not only froma design
di ssol ution perspective but from manufacturing
ability perspective also. |If you really |ook at
ICH Ba, then you can also extend that to a
stability perspective. So, | think the enphasis on

pre-fornul ati on becones nore inportant. DR
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MORRI S:  Absol utely.

DR. HUSSAIN: And if you do that right,
then your design space really starts building right
fromthe material properties.

DR. SINKO That is right.

DR. COONEY: Thank you, Ajaz. Any other
conments or questions?

[ No response]

Thank you. W have a period of tine for
an open public hearing. There is one person who
has requested to speak. Prior to that, | would
like to ask Mm Phan to read the policy governing
public presentations at these committee neetings.

DR. PHAN: Both the FDA and the public
believe in a transparent process for information
gathering and deci sion-making. To ensure such
transparency at the open public hearing session of
the advisory commttee neeting, the FDA believes
that it is inmportant to understand the context of
an individual's presentation. For this reason, FDA
encour ages you, the open public hearing speaker, at

t he begi nning of your witten or oral statement to
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advi se the comm ttee of any financial relationship
that you may have with any conpany or any group
that is likely to be inpacted by the topic of this
meeting. For exanple, the financial information
may include the a conpany's or a group's paynent of
your travel, |odging or other expenses in
connection with your attendance at this neeting.

Li kewi se, the FDA encourages you at the
begi nni ng of your statenent to advise the conmttee
if you do not have any such a financi al
relationship. |If you choose not to address this
i ssue of financial relationship at the begi nning of

your staterment, it will not preclude you from

speaki ng.
Qpen Public Hearing
DR. COONEY: Thank you. W have one
person, Bryan Crist, | believe, who has requested

to speak. Prior to your speaking, if you could be
sure to give your name and affiliation in the
electronic formfor the record.

DR CRIST: Certainly. M name is Bryan

Crist. | aman enployee of Varian Anal ytical
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Instrunents, and | am al so a nmenber of the USP

Bi ophar maceutics Expert Conmittee. |s that enough

informati on? Yes?

There has been a | ot of tal k about the

conbi ned variance in the dissolution test. | have

seen, you know, many publications on this. But

just want to point out one thing, getting back to

di ssolution very briefly, that dissolution is

basically a two-conponent test and nost of the

anal ytical procedures that are done to evaluate the

product in ternms of variability, and so forth,

on many anal ytical procedures. But in dissolution

this is a preparation. Wat we are really

scrutinizing is the initial part or just a sanple

preparation. Because of that, | agree with the

poi nt that any anal ytical test nay be open to

variability. Obviously, dissolution has a nunber
of parameters because it is sonewhat of a kinetic

test. It is tinme;, it is nunber of factors that may

influence it.

But just to point out, a neasure of this

variability is inmportant. There has been
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di scussi on about the calibrator tablet. | have
never liked the termcalibrator because you are not
calibrating anything. You can put weights on a
bal ance pan and you can calibrate a bal ance. You
can turn things and nmake it read like it is
supposed to. You can't do that with a dissolution
appar at us.

It is not a systens suitability test.
Before an HPLC run we can make solutions. W | ook
at a test that is run product specific. W can
determne things that are going to articul ate that
particular test. |In dissolution the sanple prep
that has to take place, we want to have sone
assurance obviously that this test is giving
val uabl e information. Al the quality-by-design
initiatives--there have been a nunber of references
to BCS, SUPAC--all of these have a | ot of hinging
on dissolution. So, we know it is inportant. The
thing is, with any test to judge the performance or
the suitability of the system what we are doing in
essence is running a control sanple, a prednisone

or salicylic acid sanple, a control test that has
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been used through history to show that sone
anal ytical testing is inportant.

The only reason | bring this up is because
of the pressure to | ook at a physical paraneter
measurenent, and it has trenmendous nerit. You
know, manufacturers of dissolution equiprment can
make the equi pment so wel |l -engi neered that the
apparatus itself nmay have started uncovering issues
with calibrator tablets. | mean, thereis alittle
bit of an irony there, but what we are | ooking for
inthis test to be able to provide control, if you
will, over that dissolution environnment is to go a
step further than physical calibration where we
have paddl e di mensi ons, and size and vessels, and
hei ght settings, and wobble, and all these
di fferent physical parameters. |If there is a bias
with these paranmeters, in other words, if there is
hi gh speed, high tenperature, high wobble, in other

words, there is what | want to call conbi ned

perturbance. It is cunulative variance and that is
what this test, this calibrator if you will, can
measur e.

In awrd, | amjust trying to give you a
merit for a system | knowthere is a lot of talk
about calibrators and | just wanted to take the
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opportunity just to tal k about that because of the
nunber of apparatus that | have seen operating with
sonething simlar to an outboard notor for a
circulator and, you know, a nunber of instrunments
around di ssol ution apparatus that just a sinple
vi bration neasurenent may not pick up all of these
issues in ternms of trying to round out that very
inmportant test. So, that is all | really wanted to
say and | will answer any questions that you have

DR COONEY: Thank you very nuch. Are
there sone questions? Mbheb?

DR. NASR. Yes, | have a question. | am
glad that you are here to share with us your
experience with analytical instrunentation in
general, and dissolution is just an instrunment that
is used a variety of purposes. There has been a
m snoner, if you wish, that the calibrator tablets
are reference standards. | think what we heard,

correctly, is that the calibrator tablets are part
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of a systens suitability test.

VWhat | heard fromyou this nmorning is that
you don't think it is a systens suitability test
either. Assuming it is a systens suitability test,
based on what we know -anal ytical chem sts talking
to each other--about systens suitability tests, if
there is a need for such a systens suitability
test, don't we usually, as an analytical chemsts
community if you wish, select a systemthat is nost
rel evant to what we are measuring? Under this
scenario, the calibrator tablet, one or two, one
for disintegrating and one for non-disintegrating,
can be used universally for all product types?

DR. CRIST: Very difficult to say. Wuld
that take into account a nunber of different
products? | don't really think it is necessary to
have so many products to show that a systemis
suitable. Again, ny interpretation of the systens
suitability is product specific. | am nmaking sure
that before an analytical run that this instrunent,
interms of HPLC, | have proper plates and

separation resolution, all the things that are
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requiring ny instrument to be in tune well enough
to provide the results | amintending.

Backing off of that a little bit, will one
calibrator or two calibrators suffice for
everything? | don't think they will. But in terns
of can those one or two calibrators, especially one
that is extrenely sensitive to a nunber of
environmental issues--can it be suitable for other
| ess sensitive products? | think it can

DR. COONEY: Are there any other
questions? Comrents? No?

DR. KOCH. | guess | have a question, and
it may cone up and be addressed when Ci ndy talks
this afternoon, but the whol e concept of
disintegration seens to be extrenely inportant and
it showed up on the triangle that Bob Reed, from
Merck, had put up. And, | think we have known for
ever that unless sonething disintegrates it is not
goi ng to dissolve

There are a nunber of things that | think
coul d be introduced froma measurenent science

poi nt of view that have to do with degree of
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swel ling, particle generation, shape, size and a
nunber of things. Then, the other thing that |
haven't heard enough about is the assessnment of the
quality of the excipient. There are historica
standards for excipients but | think we have seen
over the last years that soneone can use an
accepted standard of a particul ar excipient and get
different results.

Anot her thing that Nozer pointed out
earlier today was that you get some of these
co-variabilities or interactions and you can have a
particularly good quality excipient, but if your
were processing conditions are such that
tenperature of compacti on causes a reaction between
an APl and an exci pient you can have a different
pol ynorph or a different degree of dissolution
result. So, it is a very conplex situation. |
don't knowif we are going to get into discussions
of some of that or not.

DR. COONEY: Thank you. | think that a
nunber of the topics presented during the course of

the nmorning will end up com ng up during the course
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of the afternoon for a more in-depth discussion

This was the only requested presentation
in the open public hearing. | would like to
suggest that, one, we can take sonme tinme now and
will ask the coomittee if they have any particul ar
points that they would like to cover prior to
lunch. But what | would |like to suggest is that we
not junmp ahead with the schedule. W have a
coordi nated sequence of presentations this
afternoon and | suspect that | will not get too
much push-back if we have lunch a little bit
earlier and reconvene a little bit earlier this
af t er noon.

But first let me ask the committee menbers
if there are any additional points that you woul d
like to make; questions that you would like to
raise for us to think about as we dine. If not,
am feeling very generous today, let's call it 11:15
and cal cul ate one hour from11:15. Can we do that?
Can we conme back at 12: 157

DR SI NGPURWALLA: Excuse ne, if we are

going to stick to the published schedule so that
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anybody from the outside who wanted to cone and

hear a particular talk, then | think we will have
to stick to the schedule. It doesn't nmake sense to
change. |If we are coming back early, then | would

rather nove on with the schedule. See what | nean?
I would rather nmove on and then take |unch when we
are really hungry.

DR. COONEY: There are a coupl e of
separate points in your comments. One has to do
with feeling hungry.

[ Laught er]

I will leave that one aside for the
monent. Yes, there are two things. One is that |
woul d i ke to suggest we not junp ahead on the
schedul e because the schedule this afternoon is a
coherent set of presentations and | think it would
be awkward to split themup and interrupt them

The second question is a procedura
question, and that is can we adjust the schedul e
time because it is a published schedule? Can we
adjust it to reconvene at 12:15? W can. Let's

make it 12:30. | amreninded that during |lunch we
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are not actually allowed, outside of the neetings,

to have discussions. That is, lunchtine is not

part of this nmeeting. But | would like the
commttee to, in their mnds, think about the
afternoon but not to discuss it outside the

meeting. So, we will adjourn until 12:30.

[ Wher eupon, at 11:15 a.m, the proceedi ngs

were recessed, to reconvene at 12:30 p.m]
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AFTERNOON PROCEEDI NGS

DR COONEY: If | could have the
committee's attention? The conmittee will
reconvene and we will begin our afternoon session,
which is establishing drug rel ease or disease
specifications--quality-by-design. W wll begin
this afternoon with an introduction to the FDA
per spective by Mheb Nasr.

I ntroduction to FDA Perspective

DR NASR. CGood afternoon. | think we had
a very good discussion this morning and | think we
heard sone good introduction to set the stage for
what is really nmeant by quality-by-design, fromDr.
Hussain. That was foll owed by input from sone of
our nmaj or stakehol ders, USP, PhRVA and GPhA. \What
I amgoing to focus on this afternoon is trying to
come down a little bit and try to see where we are
today and where we are heading in the future on
sonme of the challenges we have with dissolution
testing, and will bring nore focus on what
dissolution testing we are referring to and for
what pur pose.

Before | do that, | would like to just add
to the public record that to what Helen said this

nmor ni ng about Dr. Hussain | eaving the agency.
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think that Ajaz has been an inspiration to many of
us. He has been a val uabl e personal friend, a
col |l eague and he has been a leader in initiating
many of the initiatives that will keep us busy for
many years to come. Thanks to you, Ajaz, for
everyt hing you did.

I will give you a brief introduction and |
amtrying to take as nmuch advantage of Aj az being
here as possible. So, | asked Ajaz, and he agreed
wi thout a whole |ot of resistance, to give a couple
of presentations this afternoon on in vivo
rel evance and al so about his understanding of the
direction ICH B is headi ng because, after he
| eaves by the end of this week, | aminheriting ICH
@B. So, at least | want to know before he | eaves
where he is.

W will hear also fromDr. Buhse about
sonme of the challenges we have with the neasurenent

system She will focus nore on the work she did
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after listening to your recommendation in May and
how rmuch progress her |ab has achi eved so far.

Then, one of ny colleagues in the office, Vibhakar
Shah, will talk about what is neant by a system
based approach in setting a specification in genera
but nore so for dissolution testing. After al

this, we will end by summarizing, or at |east |

will share with you ny summary of what | heard this
nmor ni ng and have sonme questions to you to provide

i nput and advice to facilitate inplenmentation of
the quality-by-design concept and to setting

di ssol ution specifications.

It is inportant in ny introduction to
focus on the followi ng areas: Wiy are we here
today? What is the focus of today's discussion? A
good rem nder to sone of us who have not been as
involved in dissolution testing about the utility
of dissolution testing and sonme in-depth analysis
of the current system and sone of the deficiencies
and chal | enges and sonme of the root cause anal yses
that are being conducted when we have di ssol ution
failure.

The scope of today's discussion is very
limted. It is limted only to inmedi ate rel ease

oral dosage fornms. That neans tablets, capsules
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and suspensions. However, it is inportant for us
to know that quality-by-design concepts discussed
here today coul d be extended, and should be
extended, to other dosage fornms as well. That
i ncludes nodified rel ease oral dosage forns, as
wel | as sone non-oral dosage forns.

Again to refresh our nenory and our
under st andi ng of what we do with dissolution and
the way we do it, it is intended to guide drug
devel opnment to select formulations for further in
vivo studies; and to evaluate conparability between
products before and after changes in formulation
and/ or manufacturing; and to serve as a surrogate
for 1VIVC and/or as justified in the
Bi opharmaceutics O assification System and, nost
importantly at |east for today's discussion, to be
used as a quality control tool to ensure
bat ch-to-batch consi stency of product perfornance.

That is today's focus. So, this afternoon the
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focus is on the utility of dissolution testing as a
quality control tool

Sone of the deficiencies, at least in ny
m nd, of the current system are that when we set
specification for dissolution and, as a matter of
fact, many other specifications, it is a very
enpi rical approach to fit the available data. Sone
ask and wonder what does quality-by-design nean
In sinple words, before devel oping a product you
need to design expected perfornmance in your
product. Then, based on that, you confirmthat the
speci fications throughout the drug devel opnent.

What we do today is we devel op a product and we
keep on testing it, and then we try to negotiate a
specification around the existing data that we have
as a result of testing. This is not

qual ity-by-design. This is quality by testing.

Anot her deficiency we have is the clinica
| i nkage of dissolution specification to safety and
efficacy. | took to heart the comrent that was
made this norning about what is the Q and what is

plus/mnus 5, 15 or 25?2 What all this is about.
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We have to determne first what our criteria need

to be. Based on that, we determ ne the

specification. It is not putting in arbitrary
nunmbers just to make us feel |ike we have sonething
to report.

We have a process of negotiation to set
specification and that is primarily due to limted
data and | ack of systematic scientific approach to
product devel opnent. Even when there is a
systenmatic approach to product devel opnent, such
information is lacking in the subm ssion. So, it
is very inportant for us, in order to nake science
ri sk-based assessnent of information conming to the
agency, we have to see scientific data, appropriate
scientific data in the subm ssion

Speci fications nay not be reflective of
the true product quality. Not passing a
di ssolution test doesn't necessarily nmean it is a
poor product and the other way around is true as
wel | .

Qut of specification results can lead to

non- conpl i ance and subsequent investigations;
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product quarantine delays or recall fromthe
mar ket; drug shortages in sone cases; and it adds a
regul atory hurdle for continuous inprovenment. So,
not passing a dissolution test--even though we can
argue about the rel evance of such a test--can have
Sone very serious consequences.

Sone of the challenges with the current
system-and | am posing these as questions but | am
sure everyone in this roomcan answer these
questions or, hopefully, by the end of today's
di scussion we will have better answers to take home
to start inplenmenting the quality-by-design
appr oach.

The first questionis, is an enpirica
approach to setting dissolution specification
appropriate? |Is it appropriate in the light of the
fact that we have non-statistical sanple size; we
have |imted data; we have absolute Q val ues based
on mean but w thout standard deviation; we have
| ack of adequate product and process understand?

The second question is, is dissolution a

suitable indicator that is sensitive and
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di scrimnating of product performance for all drug
products? One of the things we are dealing with is
that we have dissol ution specification for
everything. |s this appropriate or not? Is it
appropriate to have a dissolution specification for
hi ghly sol ubl e and hi ghly perneabl e drug products?
Aj az made a comment today that sonme of these drug
products could act in a way just like a solution
So, how can you test the solubility of a solution?
Is it appropriate for potent and/or narrow
therapeutic index drug products to be treated as
other highly soluble products? |Is this appropriate
to address post-approval manufacturing changes to
demonstrat e equi val ence to approved drug products?
Can disintegration or sone other quality
at substitute dissolution? @a allows for that.
How often is this option being utilized? Rarely,
if at all. If it is being utilized, under what
circunstances? | want you all not to | eave with
the understanding that | amreconmending to
substitute disintegration in place of dissolution.

This is an option. You may not even need
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disintegration. You have to | ook at your product
and determ ne what are the physical quality
attributes that need to be tested to assure the
quality, rather than just going through a check
list, and you leave this roomwth a
m sunder st andi ng that Mheb is suggesting to use
di sintegration now as a good test. It could be.

Are there any circunstances or cases for
whi ch di ssolution and/or disintegration testing may
no | onger be needed, or provide any additiona
val ue to product quality? And, what are these
cases? How to assure product quality and
performance for drug products throughout their
i ntended shelf-life? Can we use sonmething else to
rel ease the product? Do we need an additional test
to test the product in the narket to assure
suitability during its intended shelf-life? So, we
have to |l ook at all these things rather than using
one size fits all for everything.

When we have dissolution failure, usually
we have an investigation. |In nost of the cases the

root cause is unknown. Why don't we get a val ue of
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the root cause analysis? It could be due to the
fact that there is poor understanding of the
observed variability. | amnot adding them up.
think Cndy is going to talk about variability and
she will share with you some of the studies from
her lab in the last few nonths. But the elenents
of variability or elements that contribute to
variability are product related variability that is
due to fornul ati on, manufacturing process, operator
or others, and nmeasurenent systemvariability.
think there has been sonme discussion this norning
and a suggestion was made, | think by WII Brown of
USP, that if there are problens with disease
measurenents, call them | think this is not the
answer. | think we nmust address the chal |l enges we
have with dissolution testing, rather than tweaking
some of the parameters to achieve results that may
or may not be neaningful. W need to address the
chal | enges of the neasurenment systemin its
entirety, and that neans addressing the
hydr odynam cs, addressing the calibration, the
test, the operator, the nethod, everything.

Drug devel oprent efforts with poor or |ack
of understanding result fromlack of understanding

of raw material attributes; the effect of
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formul ati on components; the effect of manufacturing
process on the critical quality attributes; the
causal link between critical material attributes of
fornul ati on components, including APl and
exci pients, as mentioned this norning, and the
critical attributes of the drug product and
associ ated risk to product quality.

So, we need a conplete systemati c,
scientific understanding of all these paraneters to
determine which one is the nost critical to product
rel ease, and then we focus on that for these
particul ar products, rather than using one test
because we are stuck with it. Wth that, | am
going to end ny introduction and Ajaz is going to
come next but | will be happy to answer a question
or two before Ajaz cones to the podi um

DR. COONEY: Are there any questions for
Moheb at this point?

DR, SINGPURWALLA:  Yes. | amgoing to
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| ook at your slide on current system chall enges.
I's an enpirical approach to setting dissolution
specification appropriate? The answer is no.

DR. NASR That is good to know

DR. SI NGPURWALLA: That is pretty obvious.
You tal k about non-statistical sanple size. Wat
do you nmean by that?

DR. NASR. W have a very small sanple and
we test six tablets--

DR SI NGPURWALLA: So, it is a small
sampl e rather than non-statistical

DR. NASR: Right, but also the sanple
sel ection or the nunber of sanples being tested are
not necessary--the design of the experiment or the
nmet hod does not take into consideration what is
i mportant statistical know edge to be put into the
test in order to make the results neaningful. It
is basically an enpirical approach where we test
the sum we take the average and we | ook at the
monograph to see if neets it or fails, and that is
the end of the story. Inny mnd, if atest is

needed, there has to be thinking about how to
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conduct such a test; what is the appropriate
sampl e; what is the appropriate nmethod; and what is
the value of this test; and what is the rel evance
between the results you get to safety and efficacy.
You have to put all these things together. It is
not just, as you indicated this norning, to neet a
certain Q or not.

DR. SI NGPURWALLA:  Well, the only sensible
way to address that question is to bring in costs
because, you know, the bigger the sanple, the
better it is, naturally, but sanples cost. Then,
the next question is what is the price you woul d
pay if you don't have a big enough sanple. So, to
what extent are cost considerations, which we woul d
call utilities technically, brought into the
pi cture? Because that is the way you want to
address it.

DR. NASR: That is a factor, an inportant
one, and | will defer to our industry coll eagues to
comrent on that. Fromwhat | heard this norning
from PhRVA and GPhA, | heard endorsenent of the

concept of quality-by-design because, in nmy mnd,
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there is an understanding--1 hope it is clear to
everyone in this room-that we are not advocating
conducting extensive testing to replace the
existing enpirical testing. Wat we are saying is
that you have to build quality into your product
and determ ne what attributes you need to test, if
any.

DR. SI NGPURWALLA:  Well, there is no
argunent on that. That makes sense. But | have a
general question that transcends this discussion in
the followi ng sense--again, the question is nore
based on ny | ack of understanding of the system
than anything el se--for these kind of scientific
i nvestigations--1 consider these scientific
investigations--is the onus of these on the
industry or is it the FDA? |If industry takes the
onus of coming up with these things, then industry
can only tell you this is what we have done. And,
what they have done is best fromthat perspective.
So, shouldn't the FDA be | ooking into these issues
at a nmuch higher level to be able to answer the

questions that you have raised, or answer the
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questions that at least | have raised?

DR. NASR In my mind, ny answer to this

is that it is a shared responsibility. | think in

the existing systemthere is considerable

regul atory oversight. Wth the root cause anal yses

that | have been aware of sonme of the npst

commercially used product on the narket, we are not
getting the root cause even though, in our mnd, we

understand the problem In a futuristic system or

the desired state, and you will hear nore from

others in our CMC offices, the onus has to be on

i ndustry under a very well devel oped and robust

quality systemto conduct appropriate scientific

i nvestigation, and to use the input or the output

of such investigation to fixing the problem and

hel ping with future devel opment. But, again, you
are raising good questions and | may suggest to the

Chair if input fromour industry representatives

here on the committee coul d be sought.

DR, SI NGPURWALLA: Let me ask one nore

before that. |In your second slide, the challenges

slide, there is one little bullet that really
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attracts ny attention quite a bit. You have the
statenment "intended shelf-life." Howis that
arrived at? | have always been intrigued when
| ook at a | abel of a nmedication, it says it expires
June, 1904 and | amstill taking it and | am doing
fine.

DR. NASR:  You think you are!

[ Laught er]

DR SI NGPURWALLA: Who sets it up? Howis
it set up?

DR. NASR Stability studies need to be
conducted by the sponsor or the applicant to
determine the appropriate shelf-life of the
product. That information is gathered by the
applicant on real shelf-life six nonths, one year,
two years, and so forth, and al so accel erated
stability studies. And, we have certain guidances,
I CH gui dances that guide applicants to conduct
appropriate stability studies in order to determne
the appropriate shelf-life. However, at tinmnes,
fromour own experience at the agency and Aj az when

he was the director of the Division of Product

file:///C)/dummy/1025PHAR.TXT (151 of 382) [11/15/2005 10:20:37 AM]



file:///Cl/dummy/1025PHAR. TXT

152
Quality Research was overseeing a programto | ook
at the potential of extending shelf-life for some
drugs that are on the national stockpile. Rather
than dunping this in the waste, some of these drugs
coul d be useful since they have been evol ved by
t axpayers' noney and coul d have sone utility and
use in case of enmergency, and so forth. W have
identified--and Ajaz can correct ne--that in some
cases we could, and we were able to extend
shelf-life. So, that is how shelf-life is arrived
at .

Again, stability testing during stability
studies |l ooks at a variety of things. It |ooks at
the potency of the drug; the degradation products;
| ook at a variety of things to arrive at the fact
that during that shelf-life the drug will maintain
its efficacy and safety. That is the
responsibility we have at the agency, that when a
patient goes to the drugstore and gets their drug
the shelf-life is clearly marked on the package and
that taken before that date on the package the drug

is safe and effective, and the public value of that
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trust is in our hands at the agency.

DR MGIACC G Good answer.

DR DELUCA: | just wanted to ask you a
question. June, 2004 prescription that you are
taking, you had to have filled prior to that tine.
So, you have had it for over probably 16 nonths now
i n your possession at hone.

DR, SI NGPURWALLA:  Well, | amtalKking
about drugs that you take when you travel overseas.
You take sonething with you, thinking that you may
not need it but then suddenly you need it--

DR DELUCA: Ww, now you are even
transporting that--

[ Laught er]

--the stability tests that are run by a
conpany are run under controlled conditions for a
period of tine. Once it |eaves the pharmacy and
gets in the hands of patient you don't know how it
is going to be stored.

DR. SI NGPURWALLA: Jokes asi de--

DR DELUCA: That is not a joke.

DR SI NGPURWALLA: --this is a very
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serious issue, specifying the shelf-life of drugs
is like specifying the shelf-life of strategic
weapons. W do not nmake them we may need them and
we don't know what is going to happen. And, there
are nethods by which these have been--very good
scientific methods.

The answer that | seemto be getting from
you, Mbheb, is that the onus is on industry to do
it. If I was running a pharnaceutical conpany I
woul d put short shelf-lives to protect nyself and
al so to inprove ny sal es.

DR. NASR:. The onus is not on industry.
The industry proposes a shelf-life based on
wel | - devel oped and structured stability studies.

Qur job in the reviewis to evaluate the proposa
versus the data that is available and make a
determ nati on about appropriate shelf-life. That
is the approach we have in our assessnent in
general. We believe that the sponsor has the
acknow edge and under st andi ng of their product and
they have to propose what they think is appropriate

based on scientific justification. Qur job is to
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eval uate the science and the nedicine of their
proposal and make a determ nation

DR COONEY: Gerry?

DR MGLIACCIO | don't know where to
start. | want to go back. W agree that the onus
is on industry to propose and justify
scientific-based specifications for their products.
The purpose of this discussion is what do we nean
by scientific-based specifications? W have been
deriving, particularly dissolution, enpirically,
not scientifically. Enpiricismis a science but we
have not been basing it on good science and that is
the objective of this discussion. So, yes, the
onus is on us but we have to have an agreed
regul atory process where we can propose and justify
a scientific-based specification.

DR. SI NGPURWALLA: What you are really
| ooking for is sone kind of a nethodol ogy that both
i ndustry and the governnent, the FDA, can agree
upon which can be used for assessing shelf-life.

Ri ght now what you are saying is that it is done
purely enpirically.

DR MGIACCICG | was talking about
di ssolution. But shelf-life is an extension of

that because, certainly, the reason that we date
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our products the way we do is because of sone of
the less than scientific specifications that we are
dealing with.

DR COONEY: Ken?

DR MORRIS: One thing | don't think we
shoul d | ose sight of is that the short end of
shel f-1ife, which has probably been nost of the
focus historically--we are saying if we know a
conmpound degrades in a certain anount of tine, and
if we know that the dissolution deteriorates at a
certain rate, then there will be a clearly defined
shel f-life.

I think for the longer term the sort of
things that Ajaz worked on for the stockpile, could
wel | benefit fromthe sort of treatnment you are
tal king about for the things that are really pretty
solid, pretty rock-solid. But on the safety side
the conpanies basically say if we know that there

is a certain degradation rate under given exposure
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condi tions, whether that degradation is chenical or

physical, then that has to determ ne the
shelf-life. That is why Pat is quite seriously
saying that you have to be careful about what
medi cati ons you | eave in your pocket.

DR. COONEY: Mbheb, thank you. A az?

In Vivo Rel evance of Drug Rel ease Specifications

DR. HUSSAIN: Wiile that is being set up,
with respect to the shelf-life, Prof. Singpurwall a,
you woul d be happy to note we actually have a
Bayesi an approach to addressing that. | think that
shoul d be comng to a close soon. | think we took
a stab at sone of the work you have in your web
site on reliability, and so forth. So, we are
actual ly taking a very conprehensive | ook at
shel f-1ife, and using prior know edge and
mechani sms, because the prem se on which nuch of
what is based on today's erroneous equation and
when it conmes to physical changes--really that nmay
or may not often work. In our national stockpile,
in a sense, 90 percent of the drugs are

rock-stable, but 10 percent are not. So, we
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actually have a program a very systematic program
for | ooking at that right now.

I think in vivo rel evance and defining
specifications froman in vivo perspective is an
important topic and | would |like to share sone
thoughts with you. None of ny slides are new so
the committee has seen these slides in different
meetings, and so forth. In fact, what | would Iike
to do is go back ten years, when | started at FDA,
and start with sonewhat of a ten-year reflection.

DR. COONEY: |Is this every slide you have
shown in the last ten years?

[ Laught er]

DR. HUSSAIN: No. Wat | would like to
cover is the regulatory role of bioavailability and
bi oequi val ence testing for ensuring therapeutic
utility. The reason | wanted to sort of enphasize
that is, yes, we always tal k about connecting to
clinical safety and efficacy but the way our
regul ations are set with respect to bioavailability
and bi oequi val ence, we actually prefer a

phar macoki netic activity rather than clinica
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connectivity. | think this would be inportant for
Moheb's group to really look at it froma very
different perspective and | think the commttee
really needs to have a good understandi ng of that
al so.

At the same time, | would like to
illustrate why quality-by-design principles and a
qual ity assessnent systemthat utilizes
pharmaceuti cal devel opnent information will only
i mprove the | evel of quality assurance conpared to
what is achieved in the current state. That is the
point | really want to nake.

In particular, usually in ny talks | don't
cite sections of regulations but | think three
sections of our Chapter 21 of the Code of Federa
Regul ations really inpact, and Hel en and Moheb will
have to struggle with some aspects of 320.24 on how
to evolve that as the quality-by-design principles
nmove forward.

Section 320,.23 deals with the basis for
measuring in vivo bioavailability or denpnstration

of bi oequi val ence and that is an inportant concept
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to understand. Section 320.24, types of evidence
to neasure bioavailability or establish

bi oequi val ence is where | think a | ook at a
measur enent system from anal ytical chem stry
perspective on these tools mght be useful, and
havi ng Moheb there will bring sonme new light to

this.

Criteria for waiver of evidence of in vivo

bi oavai l ability or bioequivalence, | think | wll
touch on that as we nove forward. Sone of these
slides are wordy but | think it is inmportant to
understand that. Wat type of evidence do we use
to nmeasure bioavailability or establish
bi oequi val ence? Bioavailability neasurenent or
bi oequi val ence nay be denonstrated by several in
vivo and in vitro methods. These are in the
sequence of what we prefer. But at the sanme tine,
we may require a conbination of nethods and we
often do. W require in vitro as well as in vivo
assessnent.

The prem se on which this regulation is

based is that we need to select a test nethod or a
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measur enent systemthat is the nobst accurate,
sensitive and reproduci bl e approach avail abl e anong
those set in the paragraph that foll ows.

Choi ce, nunber one, is an in vivo test in
humans in which you measure the pharmacoki netic
profile. An in vivo test that has been correl ated
with or is predictive of human availability is the
second choice. An in vivo test in humans in which
you urinary excretion of the active noiety is
measured foll ows that.

An in vivo test in humans in which an
appropri ate acute pharnmacol ogi cal effect of the
active noiety is neasured is the next choice. And
the fourth choice is well-controlled clinica
trials that establish safety and effectiveness.

So, you see in this hierarchy that, in
fact, if you have a pharnmacoki neti c nmeasurement we
will actually not accept a clinical trial for this
purpose. So, that is an interesting way of
t hi nki ng about that because the clinical trials
actually do not connect quality fromthat

perspective. So, that is howthe regulation is
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construct ed.

In the regulation it is also said that
this approach is the | east accurate, sensitive and
reproduci bl e of the general approaches for
measuring bioavailability or denpnstrating
bi oequi val ence. So, keep that in m nd because that
is an inportant conduit in the sense that we prefer
to approach this froma quality perspective on
bi oavai l ability and bi oequi val ence and we don't
prefer to use clinical trials. So, when we talk
about clinical relevance, | think that is the node
in which we nove forward. As we think about
qual i ty-by-design, the reason | wanted to put this
onis that this is something that people sort of
need to take on as they nove forward.

At the sane time, | think that 320.24 and
all these regul ati ons have very nmuch built-in
flexibility. FDA can define what is acceptable.
Any ot her approach deenmed adequate by FDA is fine.
So, it is just up to FDA guidance to sort of do
that. At the sanme tinme, we redeened the cl ause

that notwi thstanding prior requirenents for
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measuring BA or BE, we can ask for any test if we
have a suspicion that there is a therapeutic
problem and so forth, any tinme we want. So, that
is the regul ation.

So, really if you ook at that in a
graphi cal sense, our approval decisions are based
on establishing bioequival ence of a generic product
or, if you make changes in your clinical trial
mat eri al and the to-be-narketed product is
different fromthe clinical trial, you have a
bi oequi val ence study then

So, we approach that with a two-sided
test, with criteria of 90 percent confidence
interval of the ratio of a test product or a
reference product, the netrics, rate and extent of
absorption shoul d be within 80-125 percent. That
is the acceptabl e goal post. That is a nedication
opinion. It is based on historical nedication
assessnent. So, | think there is no nore
justification than that avail abl e.

But then | think we have to set a contro

strategy in place so that the production ot will
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reproduce the acceptable criteria that we have.
That generally occurs in a patient popul ati on of
bi oequi val ence studi es and bioavailability studies
done in normal, healthy human subjects. The reason
for that is, based on experience that FDA has, that
this is the nbst sensitive way to detect quality
di fferences or fornulation differences.

Section 320.22 sets for the criteria for
wai ver of evidence of in vivo bioavailability and
bi oequi val ence. It starts out with for certain
drug products bioavailability and bi oequi val ence
may be self-evident. The exanple is a solution
So, in many cases bioavailability and
bi oequi val ence is a neasure of in vivo rel ease
rate. That is what we are trying to get because we
are conparing the product containing the sane drug,
the sane dose, and everything else. The only
difference that we are neasuring is the rate of in
vivo delivery.

FDA shal |l wai ve bioavailability and
bi oequi val ence for a solid dosage form other than

del ayed rel ease or extended rel ease, for those
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drugs, the pre-1962 drugs which we have cal |l ed drug
ef ficacy safety inplenmentation notice that have
been deened to be acceptabl e without bio studies,
just based on dissolution. dearly, | think
demonstrati on by evidence obtained in vitro in lieu
of in vivo data is also accepted

So, in a graphical presentation of that,
what are we really looking t? You have a reference
product and you have a test product. Now, the
ref erence product could be a solution and the test
product could be a tablet and that is the
bi oavailability study that is done generally in
Phase 1. The reference product could be clinica
trial material and the to-be-nmarketed product could
be test and then it could be generic versus
i nnovat or and pre-change versus post-change
post - appr oval

So, you have a neans to conpare in vivo
rel ease rate of this product. That is what
bi oavail ability generally does. There can be nany
differences in the two products. You can have

drugs with different particle sizes, excipients,
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manuf act uri ng processes, equipnent, scale and all
those cam be different but you are conparing
tablets to tablets, apples to apples generally in
bi oequi val ence. So, that is the pharnaceutica
equi val ence criteria. That also | think needs
attention and probably needs nore refinenent
because tablets and capsul es rare not
pharmaceutically equivalent. Then, there is the
caplet which is gelatin coated. That is a
different story--be established by equival ence,
which is in normal, healthy subjects, cross-over
desi gn, overnight fast, a glass of water, and you
meet that. Sonetinmes we need food effect studies
when there is an indication that food changes that.

So, pharnaceutical equival ence plus
bi oequi val ence equal s therapeutic equival ence. So
that is the nodel on which our current systemis
based. Now, we heard fromthe generic
pharmaceutical industry that if you are a generic
manuf acturer, FDA or USP often insists on the sane
di ssolution specification. So, that is a challenge

initself. But |I think the point | would like to
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focus on is the relevance of therapeutic
equi val ence and how pharmaceutical equival ence and
bi oequi val ence really cones together. | think that
has to be al ways guarded agai nst and you have to
keep an eye on this because this is critica
because nornal, healthy subject volunteers have to
be reflective of the patient population. Most of
the tinme, they are nore sensitive to fornul ation
differences than the patient popul ations are. So,
you see big differences in normal healthy subjects
that often don't translate to big differences to
patients, or they are not neasurabl e because of the
i nherent variability of that. But | think that is
still an assunption and we often chall enge
ourselves to that assunption

This is going down nenory |ane. Wen |
started |l eading the efforts on the Bi opharmaceutics
Classification System we were working on two
tracks and | just want the comrittee to renenber
that. Mei-Ling Chen is in the roomtoday.

Mei - Li ng Chen and one of ny col | eagues were working

on one product and | was working on anot her

file:///C)/dummy/1025PHAR.TXT (167 of 382) [11/15/2005 10:20:37 AM]



file:///Cl/dummy/1025PHAR. TXT

168

product. She was working on the concept of
i ndi vi dual bi oequi val ence, bringing in a replicate
design to a bioequivalence trials and doing that.
Basically, | think we wanted to reexamni ne the
assunptions in the current systemthat basically
the average bhi oequi val ence approach focuses only on
the popul ati on averages of test and reference
product. It ignores the distribution of the metric
such as the AUC or Cmax. It ignores the
possibility of subject-by-formulation interaction.

Anot her concern that the agency has for
the current bioequivalence criteria is that we use
80-125 for all products. The phil osophy of one
size fits all--and Prof. Bennett gave ne the word
procrustean--may not be appropriate in sone of the
cases and, obviously, it doesn't fit well for
hi ghly variable drugs. You have heard Law ence and
ot hers speak on the narrow t herapeutic w ndow
drugs.

We went through this debate but this
debat e occurred when | was working on a nechanistic

basis for bio-waiver and the other part of the FDA
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was wor ki ng on change. So, that was a chall enge
and we had quite a bit of internal debate. So, we
had two canps, gut feelers and blood letters. But
I think what we have done with quality-by-design is
move towards a nechanistic basis for a ot of these
debates. It is inportant to renenber that because
froma nmechani stic perspective, froma design
perspective, you can elinmnate a | ot of these
probl enms up front--prevention.

Let ne share with you a study we have
done. We chal |l enged our own system
bi oavail ability self-evident? The caveat there is
that excipients don't affect bioavailability. The
way we had exam ned the excipient effect was just
we have approved a product with an excipient, it is
al ready approved. So, sorbitol is one such
excipient. W said all right, if we give a drug
solution--two solutions, one contained sucrose and
one contai ned sorbitol--it should be bioavail abl e.

Now, because of the ACS restrictions | am
actual ly taking the nane of the drugs out of all

the things | have shown you before. So, living
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with menory, you know what the drug is. Here is a
dramatic difference for a | ow perneability drug,
whet her you have sucrose or sorbitol it nmakes a
di fference.

Woul d you have a subject-by-formulation
interaction? Yes, because different subjects will
react differently to sorbitol or |actose
intol erance, and so forth. You can see the
variability with sucrose in the AUC paraneter and
variability with sorbitol is different. Actually,
the AUC variability in sucrose is the inherent
variability fromsubject to subject. Sorbito
actually normalizes the intestinal residence tine
and actually is an amazi ng way of sort of making it
consi stent.

The point of this is really what is the
basis, what is the reason for this? What is the
mechani sm by which this is happening? The
mechanismis in the physical and chenical donain.
In this case it is osnotic pressure. Sorbitol and
al | other excipients which are soluble but are not

pernmeabl e sinply are an osnotic agent. Osnotic
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ingredients will retain water and induce
peristalsis. So, if that is the case, | can take
all the literature data and others and actually
have a dose-response rel ationship just based on
osmotic pressure. |If | nornmalize the anmount of
excipient to its nolecular weight | can start
bui l ding the case. Drugs which are sensitive to
this are the drugs which have | ow perneability.

H gh perneability drugs are not affected because
they are absorbed through the intestinal tract.

So, the point of this--and if you have an
osnotic ingredient which dissociates, you are
really bringing in the dissociation constant, and
that purple point, if you correct for dissociation,
falls on the line. So, essentially that nmeans here
is a basic physical chenmistry explanation for this
observed phenonenon. So, that is how | think
qual ity-by-design really should bring this forward.

We have thought about dissolution
speci fications w thout pharnmaceutical devel opnent
information. Al that we have is the test results.

If you are doing a test, the test has to be
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discrimnating or it has to have sone rel evance.
So, we would like to have a discrimnating test.
In the absence of any know edge of what is critica
and how it would inpact, the only way to get a
discrimnating test is to do all possible test
conditions of pHor, and so forth, and find the
condition which shows big differences in your
acceptable clinical ot or your acceptable bio |ot.

So, you have created a test nethod that
shows differences and then you select a Qvalue to
really often sonetinmes reject some acceptable
clinical lot. So, that is how we set that. So,
what are we discrimnating? Is it the test nethod
variability or is it the product variability? W
often don't know. So, quality-by-design nmeans you
bring a scientific physical chenical basis for
sayi ng what shoul d be discrimnated and what are
the control strategies and how does this fit in.

Let nme give you an exanple to show why |
think this approach would be better. | shared the
papers with this information at the previ ous My

meeting so you actually had the publication that
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this data conmes from This comes from Japanese
regulators. So, this is the perspective of
Japanese regulators and it will be inportant, as
Moheb goes through ICH @, if you start thinking
about a harnoni zed approach to dissolution
specification. Unless you understand the Japanese
perspective you may hot get harnonized

Now, the exanple | want to illustrate is a
degree of uncertainty in the overall contro
status. For IR solid oral dosage forns 0.1 nor nal
HO is the nmost popul ar dissolution nedia in the
U. S.--40-50 percent of the specifications have
this. The reason is because | think we have a
project fromthe bio perspective saying, all right,
the first nedia that the tablet will encounter is
stomach fluid which is acidic. So, it makes sense
because the gastric fluid is acidic due to HC
secretion and the pHis generally assuned to be
1-2.

Many currently approved products of drugs
that are weak based exhibit rapid dissolution in

aci dic nmedia. Bioequival ence studies that are
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conducted in normal, healthy subjects avoid any
other nedication while enrolled in the study.

So, why are the Japanese so concerned
about this is the point | want to nmake. Under
these conditions, it is suggested that conformance
to dissolution specification may not provide the
hi gh degree of certainty in product quality and
performance we expect and demand of ourselves. It
is the controls on critical variables, exanple
particle size, established appropriately that nmay
be nore inportant in assuring quality than relying
on this test.

I want to show that fromthe Japanese
regul atory perspective. |If you |look at the bl ood
| evel s of two products in subjects with nornal
acidity you see al nost superinposabl e bl ood | evel s.
I n subjects which have hypoacidity--that means the
acid secretion is |lower, you see a dramatic
difficult. Al right? And, the dissolution in pH
1.2 is fairly rapid. DissolutioninpH 7.2 is
dramatically different. So, for weak bases this

has been known in the literature since 1970 or '67,
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we have known this for years but we still haven't
practiced it.

So, here is the difference between the
Japanese specifications and the U S
specifications. Again, due to ACS restrictions
have taken the nanes of the drugs out of the
publ i shed paper which you have in your previous
background. Here are the Japanese pharmacopei a
test conditions. You know the bases hydrochl ori de,
hydrochl oride salts and the USP specifications.
am not saying that this is a problemby itself.
What | am saying here is that unless the CMC
systenmi s perspective brings together a control of
particle size and others, if there are changes you
will still probably neet the dissol ution
speci fication and you night have a dramatically
different bioavailability. That is the point |
wanted to neke here.

So, assessment of gastric acidity of
Japanese subjects over the last 15 years--why are
the Japanese regul ators so concerned? The reason

they are so concerned is percent of achlorhydric
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subjects in Japan is a significant percentage of
the population and it increases with age. Okay?

So hioavailability and bi oequi val ence studies
shoul d be perfornmed taking into consideration the
effects of gastric acidity on the in vivo
performance of drug products. So, that is how
Japan approaches that.

Is this relevant to the U S. popul ati on?
My answer is yes. Well, even if we don't have that
percentage of achlorhydric subjects, US. is a
mul ti-ethnic, multinational population so if we
don't pay attention to this are we saying to our
Japanese Anericans we don't really worry about
that? But at the same time, with the current
prescription | evels of proton punp inhibitors and
others, nore than half the U S. patient popul ation
is in this category.

The point | wanted to nake here was that
here is an exanple, and this can happen to any drug
which is highly soluble, highly perneable. Here is
a meno--1 have a habit of witing nmenos to the

advi sory conmittee, so this is ameno | wote in
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1997 to illustrate some of this concept. During
clinical trials a clinical trial product was
reformul ated while the clinical trials were
occurring. There were two products, product A and
product B, and there is product C also. There were
changes in formulation. The dissolution
specification for these products was set not |ess
than 80 percent release in 30 mnutes in 0.1 norma
HCO using USP apparatus 2 at 50 rpm

Product A is a wet granul ation product.
Product Bis a direct conmpression tablet. Product
A was prepared with small particle size, D50
percent of 80 microns, D90 percent of 138 microns.
Thi s product disintegrated in about 10-12 m nutes
and di ssol ved about 68 percent in 15 mnutes, and
had al nost conpl ete dissolution in 30 mnutes.

Product B was prepared by direct
conpression and contained |large particle size,
di ameter D50, 290 microns. The product
disintegrated in about one m nute and di ssol ved
about 85 percent in 15 m nutes and about 95 percent
in 30 minutes.

The point is that the product with | arge
particle size dissolved nore rapidly than the

product with small particle size, and the
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difference is the disintegration time. Oay?
is aBCS dass | drug. It is highly soluble,

hi ghly perneable. It is a weak bases and shows

that pH solubility profile is dramatically | ower

but, because of the dose, it is still highly

sol ubl e.

Now, what do you expect? Are products A

and B bioequal? Well, in this case the answer

obviously no. And, since it is a highly perneable

drug, the area under the curve, extent of

absorption, is not affected. So, AUC is protected

and equal on both sides. The only aspect that
affected is the peak concentration of the rate.
Wi ch do you expect will have a higher rate of

absorption, A or B?

DR, SI NGPURWALLA: The smaller particle

si ze.
DR HUSSAIN: Yes, that is right, but

di ssolves slower in vitro. The reason for that
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the disintegration tine is extended about 10

m nutes or so and in 0.1 nornmal HO you are hol di ng
onto the drug, whereas the other one with |arger
particle size disintegrated rapidly and since in
0.1 normal HC the dissolution is so high it just
took over. So, that is essentially the basis for

t hat .

So, quality-by-design is an opportunity to
better understand in vivo rel evance of product
design. It is, | believe, inportant to ensure an
optimal and systematic control of critical product
and process variables; inprove regul atory assurance
of product quality; but | would propose inprove
avai |l abl e product designs. | think you are mnoving
inthis direction.

I will just share with you a very recent
exanpl e of how the pH effect could be | everaged
froma design perspective. This is fromour
acadenic coll eagues fromFlorida. | can't show you
the nane of the drug. DP is an anti-platel et agent
that shows decreased oral bioavailability with

i ncreased gastric pH that occurs with comonly
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prescri bed antaci ds.

An ER formul ati on of DP that enploys
tartaric acid to inprove bioavailability in the
presence of el evated gastric pH was devel oped as a
combi nation anti-platelet product with an
i medi at e-rel ease ASP, another drug. You know what
the drug is.

DP rel ated bioavailability was reduced 53
percent with conventional tablets conpared to the
conposite buffered ER capsul e product in reduced
gastric acid conditions. So, a sinple salt
sel ection and a buffer can really inprove on design
aspects. This need not be very conplicated.

If you |l ook at the peak plasma
concentrations, they were 57 percent lower with the
i medi at e-rel ease product that didn't have this
buffer. Just by bringing this buffer concept you
can sort of inprove the design. The design doesn't
have to be conplicated

So, without the benefit of pharmaceutica
devel opnment information, regulatory assessment and

deci sions focus primarily on dissolution test data,
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and we essentially arrive at the test data by trial
and error, historical opinions, |ack of
under standi ng of critical variables and sources of
variability.

You have the other challenge, different
scientific disciplines have their own preferences
for certain test methods. The history has been
that if you can approach it froma bio perspective,
what is the pH and so forth, you don't bring a
control |l ed phil osophy there. Specifications
established late in the approval process base on
limted test data, and really you cannot appreciate
the design features at that stage because of this
limted data. And, | believe there is a degree of
uncertainty in the overall control status that need
not be there. It really can be renpved very
qui ckly and nost conpanies do it already. They may
not share this information with FDA. The point
here is that we can inprove this.

The other point | want to make here is
that i mredi ate rel ease does not nean a rel ease

profil e cannot or is not design and control. |
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think we have a major problem and this is another
maj or problemthat | think we have to address, the
nonencl ature. What do we call our dosage fornf
Because from a design perspective, really the nanme
of the product should reflect the design
perspective. W have an orally disintegrating
tabl et that we have a huge headache with. Wat is
an orally disintegrating tablet and how does it
differ froma chewable tablet? So, the pharnmacy
nonencl ature probably is outdated. That is another
chal | enge for Mbheb.

In a sense, the point | want to nake here
is that a systens approach for assuring
bi oavail ability and bi oequi val ence really has to
bring together the physical-chenical properties of
the drug; the physical and chenical properties of
exci pients and the nmanufacturing process design
The other hole--Mel pointed this out and we have
recogni zed that again and agai n, we have done
chem stry, wet chemistry very well in this
i ndustry; we have not done physics well. Qur

exci pient functionality--and we qualify our
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exci pients based on certificate of anal ysis which
may have nothing to do with the process ability--so
that is another weak hol e.

So, you bring those things together to
design a formul ati on which has itself in vitro
physical and chenmical attributes. Dissolution is
one of those attributes. You will have to relate
that to in vivo physical and chenical attributes.

I showed you one sinple exanple of osnotic
pressure, of the pH fornulation interaction,
particle size and pH interaction. Really that
occurs in the gastrointestinal tract and you have
to bring the physiology basis for that. Really,
the whol e body comes in with the pharnmacokinetic
properties with distribution, and so forth, and
that is really bioavailability. So, when you break
it down into those systens it really is a
systematic approach. Wth that, | wll stop.
Questions?

DR. COONEY: Thank you, Ajaz? Questions,
comments by the committee?

[ No response]

Ckay, let's continue on. The next
presentation is on neasuring and nanagi ng net hod

variability, Lucinda Buhse.

file:///C)/dummy/1025PHAR.TXT (183 of 382) [11/15/2005 10:20:37 AM]



file:///Cl/dummy/1025PHAR. TXT

184
Measuri ng and Managi ng Method Variability

DR. BUHSE: Thank you. | can't believe
there were no questions for A az!

I amgoing to switch a little bit from
what Ajaz was tal ki ng about and go back to the
actual method of dissolution testing and what is
i nvol ved, and tal k about how we can nanage that
before we can do things |ike continuous inprovenent
qual ity-by-design. W want to nmake sure that we
mnimze the variability that is associated with
the method we are using. | think, as Bryan Crist
brought up in the open session, the dissolution
met hod has | ots of places where variability can get
you because it is not only the traditional wet
chemi stry anal ytical part at the end where you are
anal yzi ng how nuch actual ly dissol ved but you have
the whole prep an dissolving part as well.

Here is a slide that | actually showed in

May so | wanted to just put it back up again as a
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reminder. |In May | can here and tal ked a | ot about
the di ssolution apparatus. | tal ked about the
different types of apparatus that there are.
tal ked about the different sources of variability
that you can get when you do dissolution. | showed
a lot of dissolution curves, if you renenber, about
things that can affect your results, such things as
degassi ng, whether you degas the nedia or not;
whet her you set up the instrunentation properly or
not; dependi ng on what type of sinkers you use.
Sone of the variability | showed actually cane from
the product itself, and sone of it was fromthe
instrunent itself.

So, what we want to be able to do is have
an approach to dissolution testing that will allow
us to tell when our product is actually changi ng,
and not constantly questioning our nethod itself.

So, in May we tal ked about an alternative
approach to the current systemof a dissolution
calibrator tablet. That included nore stringent
mechani cal calibration. It included ID and

controlling all sources of variability. Some of
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those | tal ked about just a second ago. Then,
trying to understand the interacti on between the
actual |y dissolution of your product--not all
products are sensitive to variables; every product
is different. | think that is one of the things
mentioned this norning by Moheb, that not all
products dissolve like the calibrator tablets
di ssol ve.

Then, also, if necessary for interna
systens suitability check, you can certainly
establish that when you do gauge R&R on your bio
batch or your clinical batch and you will have
know edge of the variability of your actua
product, and then you can use that know edge goi ng
forward to assure that your test nmethod is staying
wi thin the bal ance that you need it to.

Here is a little quote |I took of the web
site fromDr. Cooney about our proposal in May.
The reason | am here today i s because in My
everyone voted to nove forward and see where this
approach took us. At the time we hadn't done gauge

R&R in our lab. W had never done that before. W
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were just proposing it. So, with your blessing we
moved forward and gave it a try.

Today | amgoing to talk about results on
gauge R&R and where it led us in ternms of setting
tol erances for mechanismcalibration. Gauge R&R is

really a chance to characterize your variability,

to figure out where your variability is com ng from

and then, hopefully, in some cases reducing your
variability if you can identify what it causing it.
For a gauge R&R design, for us doing the
ultimate design in ny lab, what would | include as
variables? | would include, if | was making a
clinical or a bio batch, the |ocation of the
sampl e, begi nning, mddle and end of a run perhaps,
to prove that ny product was in control
Hopeful ly, the location would not cone up as a
maj or source of variability and it would give ne
confidence that ny process was in control. | would
do instrument and operator. Fortunately, | don't
actually have a manufacturing site in ny lab so
when we did gauge R&R in our lab we did not do the

| ocation but we did do two operators and two
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di fferent apparatus.

The product we picked to use is a tablet
that we have been using experinmentally in our |ab
for a long tine now, alnost ten years. W have a
lot of history on this product. W call it NCDA#2.
We have published a | ot of papers on it. W know
it to be sensitive to a lot of the different
paraneters of dissolution such as degassi ng and how
you set up the instrunent so we thought it would be
a good test for whether we properly set up our
i nstrumentation or not.

Li ke I nentioned, we had two operators.
We had two USP apparatus that we had nechanically
calibrated. W didn't follow exactly the USP
nmechani cal calibration. Qur calibration was a
little nore stringent than that. It was a nested
design. | will show you a picture of that in a
second. And, there were six replicates for each
operator on each appar at us.

Here is a little picture of what we did.
Alittle bit of nomenclature difference | think

than what Dr. Hauck said. | talk about an
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apparatus as the whole six vessels | guess. |
think he called that an assenbly, just in case you
are renenbering what he said this norning. So, we
had two operators. W had apparatus A and B. | am
going to call them A and B so we don't get confused
with USP apparatus 1 and 2. | put a picture up
there of the apparatus we use, which is nunber 2,
the paddle. You can see that it has six vessels
and we did six repetitions as well.

The first thing | amgoing to show you is
the conparison between the two apparatus. For this
NCDA#2 we | ooked at the percent dissolved at 30
m nutes and we found, doing an anal ysis of
variance, that there is no statistical difference
bet ween apparatus A and apparatus B. Both had
tabl et nmeans right around 32 percent dissolved at
30 minutes, with standard deviations around 1.5 and
1.6. So, statistically there is no difference
bet ween these apparatus. |f you | ook them
visual ly, you know, as a scientist you say, well, A
maybe looks a little nore variable than B. So,

that was just an observation we had. | wll talk
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about that in a second.

Then, the second thing we | ooked at is
where is the variability comng fromwth the
apparatus A and B. W | ooked at how rmuch was
com ng fromoperator to operator; how nuch is
actual | y between the vessels thenselves, the six
vessel s; and then how much is fromthe tablet,
whi ch is confounded with apparatus and operator.
Sonebody nentioned this norning, | think it mght
have been Dr. Hauck, that this is a destructive
test so you can't repeat the sane tablet over and
over again so you can't really 100 percent separate
out tablet variability all by itself. So, it is
confounded with the other variables.

What we found is that sone of the
variability actually comes fromvessel to vesse
because when you run a dissolution test you don't
run it all in the sane vessel, you know, when you
run your six tablets. When we talk about sanpling
size and six tablets, we are not running six
tablets in the same vessel. W are running six

tablets, each one in its own vessel, when we run
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the apparatus so sone of the variability is comng
fromthe fact that each vessel is not exactly
giving the sanme nean and vari ance.

We found that the conponent from vessels
is actually larger in apparatus A than B. At |east
for us in DPA, operator contributed mninally to
variability. Two of our best trained operators ran
this so if you were to do this in your own | ab you
may find that there is sone operator variability,
dependi ng on how your operators do things.

Just to nention what is confounded in
operators, it includes things |ike nmaking the
medi a; actually doing the anal ytical HPLC anal ysis
after the dissolution, things like that. That is
all confounded in the operator variable.

Here are the apparatus A results for each
i ndi vi dual vessel. Like |I nmentioned, there are six
vessels and if you actually look at all of the
results fromboth operators, each one of these
represents 12 tabl ets dissol ved, each one of these
little whisker box plots--that is what they are

call ed--you can see that there are definitely sone
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trends you can see. Sone of the vessels are
consi stently bel ow the mean of around 32 and sone
of them are consistently above the nean. So, we
tried to figure out why was this. Is it just a
part of the apparatus that was causing this? Was
it the shaft, the nmotor? Was it the actual glass
vessel itself?

So, one of the things we did was we noved
the vessels to different places within the
appar atus and what we found was that the trends
foll owed the glass vessel itself. So, for
instance, if we nmoved vessel three over to vesse
si x, suddenly the sixth place would now be hi gh and
not the three place. So, the actual gl ass vesse
itself was causing this. So, when we took a | ook
at our vessels--we do have old instruments in our
| ab--we found that the vessel itself was found not
to be conpletely vertical to the shaft. So, even
though we were leveling the apparatus and even
though we were making sure that our shaft was
perfectly vertical, dropping our vessel in we found

that in doing a one-point centering of our vesse
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it wasn't conpletely vertical. So, even though it
was centered around the shaft in one place, some of
themwere just tilted a little bit off.

Does that really matter? Well, | think
once again it depends on the product you are
running. We actually went back to sone ol d data.
This is data we generated about five years ago on
the sane type of product, a 10 ng predni sone
tablet. It is not the sane |ot that the NCDA#2 is.
What we can see here is what happens if your vesse
is not conpletely centered and if your vessel is
not conpletely vertical

For all the data shown here for however
many, 70-some runs of tablets, the data range was
26-44 percent. So, | just wanted to nention that
because that cones up to the point that | think was
mentioned earlier here, which is if you are running
your calibrator tablet and one day all your vessels
are low and the next day they are all high but they
are all within range, you know, what does that
mean? Well, this can be an exanpl e of what that

means, and 26-44 percent is certainly within the
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range of the current calibrator tablet, which |
think is sonething |ike 26-47 percent, somewhere in
there. So, all the data shown here would pass if
sonmeone were just |ooking for a pass/fail based on
the calibrator tablet. But in reality you are
getting a nean shift. |If you |ook at the vessels
totally centered you get about 29 percent
dissolution. |If you offset your vessel by about 2
mm-this is the shaft and this is the vessel so if
you nmove it over just a little bit you can see that
your mean shifts up to 35 percent. Not only that,
but your variability also increases. In addition,
if your vessel is slightly tilted you can al so get
an increase in dissolution. So, if I tilt it here
is your shaft and here is your vessel. The vesse
is just tilted slightly, just by two degrees and
you can get a higher dissolution result.

The current USP mechani cal calibration
tol erance has you doing a 1-point centering and
allows an offset up to 2 nm There is no
specification on verticality, | guess, of the
vessel that woul d address the tilting.

We haven't figured all this out. This is
what we have been doing since May. What we ended

up doing is two-point centering on our vessels on
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our apparatus to nake sure that we were conpletely
vertical. W assunes that when you drop the vesse
inthat it was vertical but it turns out that eh
glass lip, that you see on the top here, is not
compl etely the sane thickness all the way around so
that is what causes the vessel to tilt slightly.

So, we were able to straighten themall out by

shi mying around the different |ips and naking sure
that they were conpletely centered and conpletely
up and down in conparison to the shaft.

Once we did that, we redid gauge R&R on
apparatus And you can see that all the variance
that had been associated with the vessel when we
did a one-point centering and didn't really ensure
vessel verticality, we got rid of the variability
fromvessel to vessel on apparatus A by doing this
type of two-point centering.

So, this is just an exanple of what we

| earned. When | cane to you in May and talked to
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you about the mechanical calibration paraneters
that we wanted to i npose we thought we al ready knew
it all about setting up this instrunentation. This
is just to denonstrate to you that when you do
these kinds of studies you can |learn things about
where variability is comng from There nmay be
sonme things you haven't thought about before. So,
it is a continual |earning process on how to make
di ssolution better

So, what did this lead to? This led to,
for us, a list of what we call dissolution testing
good practices for everything fromsetting up the
instrumentation to how we calibrate it and then how
we actually operate it on our day-to-day basis.
Many of these things are tal ked about in the USP
sone of themare not. Sone of themare in the USP
but not to such exacting standards as we think we
would like to see

First is apparatus set up. This is just
things you woul d do when you get the apparatus into
your lab and initially set it up. Make sure

everything is the right dinension; nmake sure
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everything is properly aligned, etc. That is what
we do when we get a new pi ece of equipment in our
| ab.

Mechani cal calibration, one of the things
that has been tal ked about quite a bit, is
sonmething we do in our |lab every six nmonths. W
check all these tolerances. You can see that the
ones in red are the ones that are different from
what the USP currently specifies. For shaft
wobbl e, we have quantitated that rather than saying
no significant wobble. For shaft centering and
vessel verticality--1 tal ked about that, we try to
ensure that the vessel is only 1 mmfromthe center
line, but also that it is conpletely vertical. W
do that with a two -point check. W have al so been
successful doing it with a |evel to nmake sure that
the sides are conpletely vertical to the shaft.

W al so make sure the shaft is vertical
We do that two points as well. Rotational sped, we
do plus/minus 2 rpm USP is plus/mnus 4 percent,
which is equivalent to 2 rpmat the 50 speed but at

the 100 speed the 2 rpmis nore stringent. Then,
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for the based we also | ook at wobble. Plus/mnus 5
mmis what we strive for in our |ab

One of our concerns when we were doing
this was whether old dissolution equi prent woul d
meet these tight specifications or not. | think
menti oned we do have ol der equiprment in our |ab
Al so, we don't have every single vendor dissolution
equi prent. So, we have talked with the ones
menti oned on here to ask themif these
specifications could be net and all of them said
that, yes, their equi prent woul d nmeet these
specifications. | think sonebody el se nentioned
this norni ng about how dissol uti on equi prent has
come a long way. W used to need sonmething |ike
the calibrator tablet because the dissolution
equi prent itself was not very reliable but | think
that that is not true anynore.

W al so consulted with the PhRVA
di ssol ution expert team about setting up these
tolerances. A lot of these were tal ked about in
the 1999 col |l aborative study that PhRVA and FDA and

USP did on | ooking at nechanical calibration. So,
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a lot of these tolerances have been tal ked about
for years but were never really inplenented

Finally, for daily operation there are
things you really need to do on a daily
basi s- - basket and paddl e exam nati on. The baskets,
if you ever look at them can get easily deforned.
You need to nmake sure that they are in good shape
before you use them The vibration is sonething
el se al so nentioned this norning. The current USP
specification is no significant vibration. You can
actually feel vibration if you go up to the
apparatus and put your hand either on the plate or
on the shafts. You can see if there is vibration
there. We would like to quantitate vibration, if
at all possible. | will talk about that in a
second. Then, the use of sinkers. The USP does
talk about a few turns of the wire and using that
as a sinker. | think I showed in May what can
happen if you use sone comrercial sinkers. Some of
them have such snmall holes that you can actually
trap the drug and get different dissolution

results. You just need to make sure if you use
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those that that is not happening with your product.

Vibration itself is a conplex issue that I
think we don't understand enough. We would like to
make sone kind of quantitative criteria for
vibration. But the question is what. Vibration is
made up of a | ot of conponents--displacenent,
accel eration frequency and velocity. There have
been studies of the different aspects of vibration.
The col | aborative study did sonme work on
di spl acenent. There is a Japanese study published
on accel eration which found that greater
accel eration using an enterocoated product caused
greater dissolution, but there was no effect on the
calibrator tablet with acceleration. Then the 2000
study by Bryan who tal ked this norning on frequency
showed that frequency had an effect on the current
USP | ot of the 10 ng prednisone tablet.

So, vibration is a tricky thing. PhRVA,
Varian and FDA have tal ked about doi ng sone
col l aborative work there to try to nmaybe understand
it better. Vibration may end up being one of those

things that is product specific. Wether we can
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set global standards for that is yet to be seen

the other thing that has been tal ked about
a |l ot today, kind of off and on, is hydrodynam cs.
There are a |l ot of chall enges around the current
met hods and the current apparatus. The paddle
met hod, which is the one we used for the gauge R&R
study, is operated with kind of a tricky flow
regi me whi ch makes nodeling very difficult, and
some of the sheer stresses are not uniform If the
tabl et doesn't happen to fall exactly at the bottom
in the sane place every time, that can add to your
variability.

Wth the based nmethod, if you ever see the
basket nethod run, you don't really get mnuch
m ssing. The basket is just spinning around, and
whet her the actual dosage formrenains in the
basket or whether it falls apart and falls through
and sone pieces renmain in the basket and sone end
up in the bottom of the vessel where there is very
little m xing, can sometines add sonme variability
as well.

The other thing that | would just like to
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mention is that when it comes to trying to
determne a systens suitability test, etc. for your
product itself, the hydrodynam c variables that are
important to sonething |ike a calibrator tablet may
not be what is inmportant to your tested drug
product. You have some paper, | know, in your
background from Dr. Arnenante and Dr. Mizzi o, and
Dr. Kakhi is with us, here at the FDA, and he is a
mechani cal engineer with fluid fl ow dynam cs.

So, hopefully, with the snmall amount of
work we have done in our lab to date, you can see
the benefits of nechanical calibration and gauge
R&R are going to give you when it cones to doing
di ssol ution; understandi ng where your sources of
variability really conme from and being able to
per haps characterize your own | ot and get a feeling
for what the variability is, especially if you can
do location, beginning, mddle and end, to really
get a feel for your entire variability within your
lot will help you in setting specifications, making
sure you don't set specifications that are too

narrow and woul d cause you to fail lots in the
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future. Fromthat, you can nmaybe al so create an
internal calibrator, or maybe we should call it an
internal systens suitability sanple since you are
not going to be necessarily calibrating sonething
with it. This approach also | think provides a
hi gher assurance that when you get a failure or you
see an out of specification result you don't have
to sit and think to yourself is the product really
failing, or perhaps ny nmeasurenment systemis
actually so variable that the product itself is no
different than the last |lot that | nade.

What are the next steps for us? |In our
| ab, when it cones to coll aborative research,
think there are still sone questions about
hydrodynanmics, and | think that we need to hook
that in with new approaches to dissolution testing,
whether it is new apparatus that mght be easier to
nodel ; whether it is a whole new approach to
dissolution fromfirst principles, spectroscopy,
etc., | think there are a lot of things that we can
|l ook at. W do need to | ook at vibration,

especially if we nmaintain our current two
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apparatus. | think, as people have nentioned, the
USP and the construction next door and in our work
vibration is an issue with sone products but we
don't understand it enough to set quantitative
limts.

We are in the process of training FDA | abs
on how to do this nore stringent nechanica
calibration. W have been up to the Phil adel phia
lab. We want to understand how the tol erances we
proposed work for all brands of instrunentation.
The Phil adel phia |ab has quite a sel ection of
different vendors, which is nore than we do in St
Louis. So, that is good and they have been hel ping
us. We need to train the rest of the |abs.

In addition to the |abs themsel ves, we
need a conpliance policy guide for the
i nvestigators going out to the field to know t hat
mechani cal calibration, when you do it the right
way, can be as good or better than running the
current calibrator tablet. They need to understand
that when they walk into the | abs they can

understand how a |l ab is approachi ng managi ng their
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variability.

Qovi ously, we need to sonmehow adverti se
this new approach as well to the pharnmaceutica
i ndustry to |l et themknow what it is we would
expect; what their options are for alternative
met hodol ogy, and whether that needs to be a
gui dance or whatever. | think that is up for
di scussion | ater today probably. That is it.

DR COONEY: Questions? Ken?

DR MORRI'S: Just a couple of things,
C ndy. Anecdotally, | have heard vibrations
actual | y cause changes in position as opposed to
hydr odynani ¢ changes and construction being one of
the variables that | have heard attributed. 1Is
there any literature on that? Do we know from any
of the vendors, or anything, if that is what they
attribute the changes to?

DR BUHSE: The fact that you are seeing a
change that the tablet is being noved?

DR MORRI'S: Yes.

DR BUHSE: | am unaware of anything that
specifically states that.

DR. MORRIS: | have heard that stated
The other thing is with respect to whether there

shoul d be a guidance or not, maybe this is an ASTM
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standard as opposed to a gui dance.

DR BUHSE: | think that is one of the
options Ajaz and | have tal ked about when we tal ked
about the best way to do this.

DR. MORRI'S: Because that way you can get
the vendors involved as well, and they certainly
have the best eyeball to what is possible in terns
of the equi pnent.

DR COONEY: Cynthi a?

DR. SELASSIE: You know with this paddle
met hodol ogy, it is supposed to be a conbination of
turbulent flow and lamnar flow. Are there any
met hodol ogi es that specifically focus on turbul ent
flowwith a different shape of the paddle, or
sonething like that? Are there any, do you know?

DR. BUHSE: ©Ch, | think as you go higher
inrpms, |ike above 100, you start getting into
turbulent flow. Then, there is also different flow

t hrough apparatus which is apparatus which is
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actually easier to nodel, where you actually have
flowlike in a pipe, which is a |lot easier to nodel
than a stir tank reactor which is what the paddle
apparatus is.

DR. NASR M. Chairman, if | may just add
to what Cndy said to Cynthia's question, there is
a |l ot of discussion going on as a matter of fact,

i nterestingly enough, with people who believed for
a long tine the ol d-fashioned way of doing

di ssol ution who are proposing that the paddle and
the hydrodynam cs that are going on through the
vessel are not truly reflective of what is being
done. | think in Health Canada, Dr. Koshud
conducting a lot of the studies, cane up with a
different paddl e shape. How can | describe it? It
| ooks like a brush that is used for cleaning

di shes. He has done quite a bit of studies using
the existing dissolution equi prent and,
interestingly enough, the results are quite
different fromthe results we have with the

exi sting dissolution equipnent. So, the

measur enent, the apparatus and the dynam cs, and
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the paddl e and the shaft are issues that inpact the
results. What is disturbing to me is that we, at
the agency, nmke regul atory deci si ons based on
these results.

DR. BUHSE: There are often severa
posters that have different shapes of paddles, for
i nstance, and what that does to results.

DR. COONEY: Cynthia, on the issue of
turbul ence, | haven't done a cal cul ation but |
think this is well in the laminar transition range,
at which point the performance is very sensitive to
rom So, | amsure it is significantly |less than
4000, which neans that you are well bel ow the
turbul ent region. Mel?

DR KOCH. Yes, | was going to naybe nmake
a conment that could be agency related or maybe
more particularly vendor related, and that is that
there are a nunber of agitation and m xing centers
primarily for nost of the other processing
industries. | know of a very highly rated one in
the UK, and | forget the exact |ocation of sone

of the others, where inaging and acoustics,
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optical, strobe and a nunber of devices can
actually ascertain how well everything is done from
batch to batch, simlar to the alignment and things
that you are talking about. But | would assune
that the vendor would have a big advantage to know
some of the constraints that are in these
particul ar vessels. | just wonder how mnuch
background they do in terns of checking those type
of things.

DR. BUHSE: | think you woul d have to ask
Bryan about that. | don't know how much the
vendors |l ook into things |ike nodeling or actua
measurenent of their flow | think you have sone
i nformati on in your background from New Jersey and
fromRutgers. There are a | ot of academ cs | ooking
but |I guess |I don't know what the vendors are up
to. DR. KOCH: Well, | know that industry, who
has a huge stake in this in terns of how well there
is mixing, following particles, etc.--there is a
lot of activity in this particular area.

DR BUHSE: There is a lot of activity for
their processes, | agree with you

DR. KOCH: It is the imaging and the
things that | sawin that article, and it is not

real new technol ogy.
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DR. COONEY: There is a good solid 75-year
history in this area. So, they are still at the
| earni ng stages. Judy?

DR. BOEHLERT: | amjust trying to
under stand the concept of the internal calibrator.
Do you nean qualifying a batch against a clinica
batch or bio batch and then using that for systens
suitability kind of testing?

DR BUHSE: Yes, | amtalking about if you
are going to do gauge R&R with your bio batch or
your clinical batch you might want to put sone of
that aside as a systens suitability test to use
later in your lab if you would Iike to check your
i nstrumentati on.

DR BOEHLERT: M concern is how | ong that
will stay the sane.

DR. BUHSE: Stability.

DR BOEHLERT: Yes. You know, you can't
just use it ad infinitum

DR. BUHSE: vyou can qualify it against a
new batch, you know, |ike you would any reference
standard. | nmean, nobst conpani es have reference
standards for their active ingredient and reference
standards for their inpurities. 1t would be the

sanme type of thing where you would need to qualify
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a new one.

DR. HUSSAIN: Cindy, | think that is an
i mportant question. Just think about it this way,
in the sense that a nore stringent nechanica
calibrator that you are proposing is in place, the
differences that you are picking up would never
have been picked up by the suitability criteria.

DR. BUHSE: Right.

DR HUSSAIN. So, why is there a need for
another suitability criteria? Because you are
going nore |like the Japanese and you are | ooking at
regul ators, relying on the mechanical calibration
on a frequent basis. So, is there a need for
another suitability criteria?

DR BUHSE: | think sone people are

confortable with that. The other thing that that
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woul d do beyond the set up of the instrument--you
know, there is the set up for the instrument and
then there is the taking of the sanples and running
of the HPLC afterwards, you know, to get the
result. There is this long train of things to do.
And, if sonebody wants to nmake sure that sonebody
is doing it right they could certainly give them
this qualified batch to do that with, and it would
be nore indicative of what they are doing
day-to-day than sonme other tablet purchased sone
pl ace el se, etc., which may not even have the sane
determ native step, of whatever, after dissolution

DR COONEY: Paul

DR. FACKLER | have a comment and then a
question. On the slide where you showed the
di fferent vessel performances and showed that sone
vessel s are nore efficient than others at
di ssol ving your tablets, did you | ook at the inside
surfaces of those vessels to see what was the cause
of those differences?

DR BUHSE: Yes, we were trying to think

of anything for, you know, what is the difference.

file:///C)/dummy/1025PHAR.TXT (212 of 382) [11/15/2005 10:20:38 AM]



file:///Cl/dummy/1025PHAR. TXT

213
Maybe the vessels are nade differently, etc. So,
we were taking themout, |ooking at them Once we
determined that it was the vessel itself and we
couldn't see anything visually, that is when we
di scovered that not all of themwere vertical
That ended up being the issue for us at this exact
moment in time, once we traced it to the actua
gl ass vessel itself because at first we didn't know
whet her it was even the shaft or the paddl es night
have been different. R ght? | nmean, there are a
|l ot of possibilities. This instrunmentation has a
| ot of possibilities.

DR. FACKLER: Understanding that there is
all this uncertainty in the experinment, and if you
under stand that when pharnmaceutical conpani es don't
rel ease a batch because it fails dissolution, it is
not because they are 20 percent bel ow the spec or
30 percent--

DR. BUHSE: No, usually they are three
per cent - -

DR FACKLER: --three percent bel ow the

spec. Do you think that industry is destroying
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bat ches that would be clinically safe and
ef ficacious? In other words, do you think the
di ssolution testing and the specs we put on

products are too restrictive for the end user, the

patient?
DR BUHSE: | amnot going to answer that.
DR NASR | will. It could be
DR. BUHSE: It could be.
DR NASR | say it could be. | don't

think I can let you say the specifications all the
time for all the products are rock solid and one
percent is unacceptable. | cannot say that. The
reason we are here today is to nmake sure that the
specifications are based on good science. If we do
it all together correctly by designing the expected
performance of the product, have control over the
manuf act uri ng process, have a systemthat is
robust, | think we can get to a point where we wll
know for sure what is the range within which we are
sure of safety and efficacy.

DR BUHSE: Hopefully, you won't be

runni ng your process so close to your specification
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that you would go over by just one or two.

DR. COONEY: But it is very central to
this argunment that the specification has sone
rel evance to clinical safety and efficacy.

DR. BUHSE: Exactly.

DR. COONEY: And not be an arbitrary
specification. Pat?

DR. DELUCA: | think the problemis
partially answered, but in your results you showed
that by centering you reduced the variability.
When | give instructions in use of dissolution
studies and running dissolution studies, it is to
nunber the vessels so they sit in the sane pl ace
and use the sane shaft, sanme paddle for that
particul ar vessel. You showed here where from
vessel to vessel there is a variation. Do you keep
the sane paddle in the same vessel? |If you nove
that around what kind of variability do you get?

DR BUHSE: No, after mechanica
calibration you have to keep the sane vessel in the
same hole, with the sane shaft, and we actually

mark the orientation of the vessel because in our
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appar atus you have to have the sane part of the
vessel facing forward. So, we mark them and we
drop themin always at the exact sane place and the
exact sanme configuration every tine. W nechanica
calibration once every six nonths and we find that
it is rock-solid for all three of our apparatus.
But you have to mark them and you have to align
them every tine.

DR DELUCA: Well, it seens |like your
tests here show that the alignnment here and the
centering was very effective--

DR BUHSE: Very.

DR. DELUCA: --in reducing the
variability. 1t seenms that we should be | ooking
towards internal type of calibration within the
instrument for alignnent. As | said earlier today,
with the pH nmeter when you run pH calibration you
adjust it--

DR. BUHSE: You can adjust everything on
these apparatus. You can nove the shafts up and
down. W nove the vessels around with shi mying.

DR DELUCA: Sone internal standards--

DR. BUHSE: Some of the newer apparatus
have automatic calibration type things built into

them W don't have any like that but | have been
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told that they can do a lot of it automatically.
So. | don't know if Helen will give nme any noney
for a new one or not.

DR HUSSAIN. Hel en said no!

[ Laught er]

DR BUHSE: But if | had one | could see
whet her it actually works or not. You know, we do
everything with the I evels and calibrator calibers,
and all sorts of things.

DR. DELUCA: So, you shimmy it up

DR. BUHSE: We shinmy it up, exactly.

DR. COONEY: Nozer?

DR SI NGPURWALLA: | would like to make a
suggestion on your slides seven and eight. | guess
you did an anal ysis of variance.

DR BUHSE: Yes.

DR, SI NGPURWALLA:  Wiich is what you said
you did. You did the analysis of variance on
proportion dissolved. Correct?

DR BUHSE: Yes, at 30 minutes.

DR SI NGPURWALLA: | suggest you take a
transformati on of the proportion dissolved and take
the 1 og-1og ANOVA of the proportion then do the
anal ysis. Qherw se, your confidence limts do not

make sense
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DR BUHSE: GCkay, we will try that.

DR. SI NGPURWALLA: That is a suggestion
The second suggestion is you found that there is no
operator effect. What | would now suggest is
renove the operator effect, lunp the data and redo
the whol e anal ysis using the transfornmation |
suggested. You may still get the same concl usions
and the same answers, but you may not be criticized
for not doing what | said you should do

[ Laught er]

DR. BUHSE: Hey, this is a continuous
| earning process so | appreciate your coments and
maybe we will learn nore. | always like to get
more out of the same data. |If you can get nore
informati on wi thout running another experinent,
that is always good.

DR. COONEY: Mel?

DR, KOCH: One additional point, and this
maybe goes back to other | ab experience, often we
find variation in something as nundane as the
intensity in the lanp and the detector. There are
things that are related to the anal ytical nethod
itself which have sone variability. So, in the
past we have gotten involved with things that would

be at norm anal ysis, we call, which would actually
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be a continual assessment of all the things
involved with the sanple, the intensity of the
| anp, a nunber of things that are nore just a
nmeasur enent .

DR. COONEY: Any additional questions or
comments at this point? No? Cindy, thank you.
The next presentation is a CMC system based
approach for pharmaceutical quality by Vi bhakar
Shah.

A CMC System Based Approach for
Phar maceutical Quality
DR SHAH. Good afternoon. M nane is

Vi bhakar Shah and | amin the Ofice of New Drug
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Chemistry, which will be pretty soon Office of New
Drug Quality Assessment.

Today | amgoing to talk about the CMC
system based approach for pharnaceutical quality.
I would like to begin ny presentation with some
i ntroductory renmarks on pharnaceutical quality and
manufacturing state. | would like to talk later
about the CMC system based approach and then give
sonme current thinking on a real tinme rel ease
approach for dissolution and conclude ny talk with
a sunmmary slide

This is a direct quote from Dr. Wodcock's
presentation. In her view, the desired state for
phar maceuti cal manufacturing and quality is a
maximal ly efficient, agile, flexible pharmaceutica
manuf acturi ng sector that reliably produces
hi gh-qual ity drug products w thout extensive
regul atory oversight.

My question is have we achieved this
desired state? | believe we have not yet. To
achieve this goal, it requires significant changes

in mnd set both by industry and regul ators. Today
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we heard in the norning fromindustry that they are
mar chi ng towards that goal. Wat | would like to
do is to give you an overvi ew of what the agency is
doing in that direction.

So, CMC system approach--what is the CMC
system approach? It is a new pharnaceuti cal
quality assessnent system Moheb presented this at
the recent ACPS workshop at greater length. \Wat |
amgoing to do is condense it in the next few
slides. However, you will have an opportunity to
hear nore about it in greater detail from Dr.

Chi -Wan Chen's presentation tonorrow.

In my opinion, what is the CMC system
approach? It is an integrated science and
ri sk-based strategy to assess chenistry,
manuf acture and control aspects, and to ensure
reproducibility and reliability of quality drug
products.

PQAS, the way | amgoing to refer to it
now, is based on scientific know edge and
under st andi ng of product and process by applying

qual i ty-by-design principles. Under this system
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CMC review is not only about setting product
specifications. 1t has four major objectives. The
first one | already tal ked about, but it is to
ensure, through scientific assessnment of
applications, that the necessary quality attributes
are built in, not tested, and the drug product can
be manuf actured reproducibly and with reliability
for its intended use.

The second objective is to facilitate
i nnovati on and continuous i nprovenent throughout
the product life cycle. The third objective is to
provide regulatory flexibility for specification
setting and post-approval changes; and to
stream i ne the subm ssion and revi ew processes.

There are some expectations of the system
In a QD paradigmrelevant design information is
necessary for quality assessnent. For example, it
is expected that critical steps and in-process
controls are identified and justified to
demonstrate product know edge and process
under st andi ng. Process understanding |inks

manuf acturing controls to critical quality

file:///C)/dummy/1025PHAR.TXT (222 of 382) [11/15/2005 10:20:38 AM]

222



file:///Cl/dummy/1025PHAR. TXT

223
attributes that could be specifications and, hence,
to the desired performance of the drug product. It
is also expected that critical quality attributes
are defined through nulti-disciplinary interactions
such as clinical and pharm tox.

In this desired state, the quality contro
assurance is noved upstreamto critical process
steps and critical process paraneters rather than
relying on end-product testing. Thus, it can
provide a basis for real tine rel ease approach,
which I will be referring to as RTR

Under this quality system there are four
maj or sections of the application we will be
review ng, mainly the pharmaceutical section,
pharmaceuti cal devel opnent section, nmanufacturing
process assessnment and quality assurance strategy
assessnent.

First I will start with pharmaceutica
devel opnent. The objective of pharnmaceutica
devel opment assessment is to understand how the
appl i cant has desi gned and devel oped its product

and process. It is also to understand how the
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critical quality attributes of the drug substance,
exci pients and drug product are identified to neet
their quality, performance, stability and

manuf acturability requirenents. It is also to
under stand how the critical attributes of

i ntermedi ates and in-process controls and
conponents are related back to critical quality
attributes. It will also evaluate the scientific
rational e used to support the selection of critica
quality attributes and the controls.

Wth respect to the formulation
assessnent, the objective is to evaluate the inpact
of properties of fornulation conmponents on drug
product quality, performance, manufacturability and
stability. It is also an objective to assess the
justification provided by applicants for critica
quality attributes of the drug substance,
exci pients and drug products; and to evaluate the
i npact of the container closure systemand its
components on the drug product quality, performance
and stability.

Wth resect to the nmanufacturing process,
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the enphasis will be on the assessnent of
appropri ateness of process design; appropriateness
of in-process test acceptance criteria and critica
process paraneter ranges; appropriateness of the
adequacy of the rel evant environmental controls,
for exanple, noisture or oxygens sensitive
formul ation; and the suitability or capability of
control strategy. it will also evaluate the
strategy for continuous inprovenent within the
desi gn space.

Wth respect to quality assurance
strategy, the focus will be on the eval uation of
ri sk managenent strategy for product quality in
terns of the identification and detection of
potential risks at each stage of the process, and
the methods used to mitigate and nmanage the risks
t hrough design, nonitor and control as appropriate.
The quality assurance strategy will not be relying
only on single and/or end-product testing, but on
measur enent and control strategy of the entire
manuf acturi ng process involving raw naterials which

are the drug substance and exci pi ents and
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i n-process materials and the drug product itself.

Now | would like to switch gears to rea
time rel ease and provide you with sonme current
thinking on real time release. But before | do
that, let me review the definition of real tine
rel ease which has been given in the PAT gui dance
Real tinme release is an ability to evaluate and
ensure acceptable quality of in-process and/or
final product based on process data, which includes
a valid conbination of three things: assessnment of
material attributes by direct and/or indirect
process neasurenents; second, assessnent of
critical process paraneters and their effect on
in-process material attributes; and the third is
the process controls.

When conbi ned, the process neasurenents
and other test data generated during the
manuf acturi ng can serve as the basis for real tine
rel ease of the final product. Thus, it can
demonstrate that each batch conforms to the
established quality attributes.

Havi ng said that, and based on the
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definition, the basis of real tinme release for
di ssolution can be achieved if the assessment of
one or nore in-process attributes that are critica
and inpact dissolution are assessed; two, the
process and associ ated process paraneters that
impact identified critical in-process attributes
are assessed, nonitored and controlled; and
rel evant attributes of formulation components that
have direct or indirect inpact on dissolution
through in-process attributes are assessed and
controll ed.

In addition to that, it will rely on the
measur enent and sanpling strategy. Werever
possi bl e, continuous measurenent is recomended.

If that is not possible, then representative
statistical sanpling is essential. |n our opinion,
di ssolution is an outcome of a conmplex multivariate
process and factors.

So, the next two slides will provide you
with what are these processes and factors which
i mpact or which may have an inpact on dissol ution

especially for i medi ate-rel ease dosage forns such
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as tablet. Sone of these processes are
granul ation, those are the unit operations; drying;
bl endi ng and conpression and coating. So, it is
possi ble that during the drying, if you can dry to
a constant endpoi nt and you can neasure the
nmoi sture conti nuously.

There is a possibility that during the
blending if real time measurement of the
concentration profile of the drug substance not
al one--in addition, disintegrant and lubricant is
possible, and if particle size is found to be
critical, if that can be nmeasured, then blend
uniformty can be used as a predictive nodel or
predictive attribute for content uniformty and
di ssol ution.

For a real tine rel ease strategy and
application we will still follow the principles
di scussed earlier under PQAS for the assessnent of
formul ati on, manufacturing process, neasurenent and
control strategy, risk managenent strategy and for
qual ity assurance strategy.

I would like to say a couple of things
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about quality assurance strategy. W will be
| ooking for are the specifications based on science
and are they risk based? WIIl they follow the QD
princi pl es which have been discussed so far? And,
do they have any statistical approach in setting
specifications with appropriate sanple size? If a
real tine release strategy is proposed, then our
focus will be on the devel opment and validation of
an appropriate nmultivariate predictive nodel.

In summary, we believe that pharnaceutica
qual ity assessnent system PQAS, to inplement QD
principles is a major step forward to achieve the
desired state. Appropriate drug devel opnent,
manuf act uri ng process understandi ng and control,
conti nuous in-process neasurenents and statistica
process control can be the basis for real tine
rel ease for dissolution. However, in those cases
stability tests may be needed.

Wth that, | would Iike to conclude ny
talk and I would like to acknow edge the hel p of
Dr. Poochi kian, Dr. Nasr and Dr. Hussain. Thank
you.

DR. COONEY: Thank you. Questions? Mel?

DR KOCH: Yes, it is nmore of a comment |

guess. Paranetric nodeling, etc., has been used in
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the chenical industry and others to predict things

that had to do with the environnmental releases,

etc. Oten problens were encountered because even

all the process paranmeters that were unit operation

based, etc. were being foll owed, there was not

enough understanding of the variation in the raw

materials that were coming in and continued to

affect the nodel. |In fact, there is just a |lot of

conti nued work goi ng on.

Maybe to go back to sonething we tal ked

about earlier, you could, indeed, have all of the

processing controls in place but | still feel a

little bit reluctant to say that we know enough

about excipients and some of the things--1 think we
need nore understandi ng of the specifications and

variation in raw materials before we get all the

way to this ultinmate goal
DR SHAH. | agree. | think the

variability direction is a quality inprovenent.
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Wien | tal ked about the fornul ation conmponent, |

i ncluded drug substance, and we know a | ot nore
about the physical -chenical characteristics of the
drug substance, but we have very little information
about the excipients. Mst of the excipients that
we use and quality control is USP nonograph and
think those are not enough. So, | think the nore
we understand about the variability involved in the
quality of the incomng materials, we will be able
to reduce the variability in the product.

DR. HUSSAIN: | think that is a very good
point, and that is the reason we chose the term
real tine rel ease because we have in practice today
paranetric rel ease, that you don't do any test.

So, you know, many parenteral products for
stability testing is paranetric rel ease because
there you have time, tenperature, pressure as a
means to do that. That was the reason the term
real tine rel ease was brought in to focus on the
material attributes. You can not get to this
generally w thout additional focus on incom ng

materials and material attributes being controlled
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during in-process. So, that was the reason why we
actually chose a newterm Qur European coll eagues
really wanted to nove towards a paranetric rel ease
concept and we had to enphasi ze that very point,
that material attributes are not well understood.

The ot her aspect which was inportant here
was that we our current regulation real tine
rel ease sinply neans that you are assessing that
specification, just with an alternate nmethod. So,
this is an alternate nethod to this. That means
that you will have a predictive val ue of
di ssolution for every batch that you release. In
nost cases, these will not be stability indicating
so you will have traditional dissolution for
stability. |If they nove to stability indicating,
then you have ot her options.

DR. COONEY: Ken?

DR MORRIS: One point | guess to your
concern, Mel, the idea that the variability in the
raw material is obviously going to affect and naybe
transfer to the product, sort of becones fodder for

the design space. Right? Because if you include
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it in the design space, the degree of variability
you have, then as you training sets get |arger de
facto because you are mmki ng nore batches, you have
to be able to build that in nore or less you do in
your chenonetric nmodels | think. | don't knowif
that makes sense to you.

DR SHAH. | amnot sure, but | think no
matter which way you | ook at it, reducing
variability is a good thing to accent but, again,
you have to bring in the factor of risk and space,
and everything. So, you will have to strike a
bal ance in ternms of reducing the variability.

DR MORRIS: Yes, | don't disagree with
that. You know, you are not going to be able to
control which trees get harvested for the MCC. So,
in a dry year--we can't control the weather, of
course. No, | amsaying you reduce the
variability, of course, when you can. That is why
the nore variability you can build in the
devel opment process to do the establishment of the
desi gn space and training whatever systens you

have, the better off you are. But, in |lieu of
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that, if you can't build in all the variability
that you are likely to see, then all you can do is
make sure that you have left is available for
i ncreasing the size of your training set
essentially to change the scope of the design
space.

DR. SHAH. But the design space, again,
has to be built with clinical relevance in mnd.

DR MORRIS: Ch, yes.

DR SHAH. As long as it is within that
boundary.

DR MORRI'S: Yes.

DR. COONEY: Reducing variability is
desirable if the nean is in the right place.

DR MORRI'S: yes.

DR COONEY: Cynthia??

DR. SELASSIE:  You know, when you tal ked
about the quality assurance strategy that you woul d
use in the devel opnment and validation of the
appropriate multivariate predictive nodel, could
you el aborate on that and tell us whether it is a

qualitative nodel or a quantitative nodel? Have
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you all done any work in this area?

DR. HUSSAIN: Well, | think nost of the
wor k we have done oursel ves has been quantitative,
principle analysis type nodels. The one submnission
that Vi bhakar had a chance to review and | ook at
was al so on that sane line, but | think it brought
in all the pieces of the puzzle together to really
do that. So, what we have seen so far, and our own
experience has been with partial Lee squares [?] as
a neans of doing that. So.

DR. SI NGPURWALLA: Vi bhakar, this is not a
criticismof your talk, however, it is a criticism
of your boss's--

[ Laught er]

Let's be careful here. Desired state for
PQ vyour very first slide, maxinmally efficient,
agile, flexible, pharmaceutical manufacturing
sector that reliably produces high quality drug
products w t hout extensive regulatory oversight.
Statements like this becone extrenely inportant,
especially if they come fromvery high up |evels.
Everyone tries to | ook at those and focus on them

I have a little conment or perhaps a
criticismof that. One needs to do two things.

One needs to be precise as to what you nean by
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maximal ly efficient. |If maximally efficient means
cost, then cost should be put explicitly into that
particul ar bullet because you can al ways design and
manuf acture high quality products w thout extensive
regul atory oversight if cost is no consideration.
Cost is a very inportant consideration, and it is
i nportant that those kind of adjectives be inserted
into this verbiage, otherw se the verbi age becones
alittle bit fuzzy. W don't know what naxinally
efficient nmeans. Perhaps this nessage has to be
transmitted up the Iine and it should be put in the
record.

DR HUSSAIN. | will do that before |
| eave.

[ Laught er]

DR. COONEY: Vi bhakar, could you go to
your summary slide for a nonment?

DR SHAH. Ckay.

DR. COONEY: In this slide, if you take
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the second najor bullet, and you were to elimnate
the word dissolution so that it just read real tine
rel ease test based upon (a), (b), (c), (d),

woul dn't that be quite adequate? |In fact, isn't
that the desired state?

DR SHAH. Yes, but this was the topic for
dissolution so | just wanted to be redundant
probably, | would say.

DR COONEY: Well, if you are going to
follow a pattern of using the sane slides for the
next ten years--

[ Laught er]

--you want to create some flexibility in
t here.

SHAH.  Thank you

FACKLER: Could | ask one question?

3 3 3

COONEY:  Yes, Paul ?

DR FACKLER: On the sane slide, do you
envision a tinme when firms will release drug
product w thout dissolution testing and do the
first dissolution test on a lot at a three- or
six-nmonth stability tinme point?

DR. SHAH. If all the information and what
we require relating to dissolution is confirned

t hrough ot her neasurenents, then | can see that.
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DR FACKLER: So, dissolution under that
circunstance mght be waived for the entire
stability program

DR. SHAH. No, the stability programw ||
have to be factored in later on. As you gain nore
experience you can learn fromstability testing and
then you can include that information into your
predictive nodel

DR HUSSAIN: Paul, with npst of this we
haven't seen data on stability indicating or not.
So, | think you probably will still have in those
cases dissolution criteria. W know the current
dissolution test with stability indicating and that
will be the choice. This is an alternate quality
control

DR NASR: | have one conmment. | really
i ked the comrent of the Chair, Dr. Cooney, because
we are here today focusing on dissolution, but our

mai n reason for being here, and we are | ooking at

file:///C)/dummy/1025PHAR.TXT (238 of 382) [11/15/2005 10:20:38 AM]



file:///Cl/dummy/1025PHAR. TXT

239
dissolution as a first step, but we are | ooking at
are specifications in general. Yes, some of the
el ements we are discussing today, real tinme rel ease
and others, could be quite applicable to other
specifications. So, | think it is inmportant for us
to use this as a way to | earn about the way to
i mpl ement qual ity-by-design in product devel opnent
and have nore scientifically risk based rel evant
speci fications.

DR. COONEY: That is exactly what | felt
as | listened to this presentation and thought
through what the inplications were in terns of
relating an appropriate release test that is
rel evant to the safety and efficacy of the drug
itself. It allows you to think back on what are
the rel evant properties of the materials and the
process, and then to design your rel ease test
strategy around that. So, | was quite serious,
| ooking at the slide, and thinking of its |ongevity
and broader applicability.

DR M GIACCO Mheb, the real tine

rel ease for potency and purity are far less tine
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conpl ex nodel s and can be achi eved through on-Iline
anal ysis versus a nore conpl ex predictive node
that you are tal king about here for dissolution
So, | would contend that it is probably a much
si mpl er approach for potency and purity to achi eve
real tine rel ease

DR. NASR | agree.

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

[ No response]

Thank you. The next presentation is by
Ajaz. It will be on ICH (B.

I CH B Consi derations

DR. HUSSAIN: Well, the gaol that | think
I have nowis to start pulling things together to
see how ICH @B information really can nove the
deci si on process forward, and to benchmark that
with QGA which is a current guideline that we have
accepted under |1CH, and how we can inprove on that.
I know Prof. Singpurwalla will say those are not
decision trees but | what | would like to share

with you is an overview of | CH QBA decision trees
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for dissolution and specification; touch upon a
coupl e of aspects which | think are inportant for
the conmittee to really appreciate, and sone of the
aspects that | think Mheb will face as a
chal  enge; the relationship between disintegration
and dissolution test. There is a different
pref erence between Europe and the U S., and | will
touch upon that; focus on what we nmean by
mechani stic basis, and | think we have to think
about how we evol ve this concept and establish
causal links; and what are the appropriate test
conditions and acceptance criteria and we need to
start thinking about setting a specification for
drug rel ease or dissolution

So, that is sort of topic one. Then |ook
at how !l think 1CH @B nmay hel p i nprove our
regul atory deci sions, and share with you sone of
our own research that we have done and sone
exanpl es that we have got fromindustry to
illustrate some of this as case exanples. These
are not case studies but case exanples. And,
summari ze a quality-by-desi gn approach

An | CH (BA decision tree, nunber seven,
sets forth how you start thinking about it. It

starts with is the drug product a nodified rel ease.
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If the answer is no, the next question you ask is,
is the drug high solubility, the sane definition as
the Biopharm Cassification System |s the drug
exhi biting rapid dissolution? Again, same as BCS
classification. |If the answer is yes, then the
question is, is the relationship between
di sintegration and dissolution established? | want
to touch upon that. |If the answer is no to any of
those, we generally establish a single point
di ssol ution acceptance criteria with a lower limt,
and | will touch upon that.

At the bottomof this tree, if the
rel ati onship between disintegration and dissolution
has been established, in Europe | think the
preference is to go to a disintegration test as the
criteria. In the U S we have been very reluctant,
and al though we have approved that in sone places
it is not consistent. The reluctance and the

concern cones about in many different ways. | want
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to touch upon that.

At the same time, | think I have a
personal bias and I will state that personal bias.
I would rather not see us go to the disintegration
test. That is ny personal bias. Hopefully, it
won't influence ny presentation.

Now, how do you establish a relationship
bet ween di sintegration and dissolution test? That
is the question. This is nmy own research data that
we have done at FDA. You could do test-to-test
enpirical relationship where you have percent
di ssolved at a tine point and disintegration tine
and | ook for a correlation between the two. So,
that is one way of looking it, is the relationship
established, and then you can establish that.

| feel there is a fundanental flawin this
systemin one sense, and the flaw is that the
test-to-test conparison--you have heard about sone
of the challenges with dissolution--disintegration
apparatus is nothing but a visual |ooking at where
the tablet falls through a screen size when the

cylinder is going up and dowmn. So, it is nuch nore
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subjective. So, if youreally look at it, you have
a tablet. You put it in a cylinder of
di sintegration apparatus, and there is a ten-nesh
screen and the cylinder goes up and down in a
liquid nedium water or sonmething, and the tabl et
falls apart. Wen there is no "pal pabl e" nmass |eft
on the screen, that is your disintegration tine.

So, that is howit is. It is a visual type. There
are sone autommtions avail able too.

But if you really look at it froma
rel ease perspective, the fraction dissolved wll
come fromthe tablet surface fromlarge fragnents
and fromsnall fragnents, and so forth. Tota
dissolution is that. Now, what are we really
conparing here? Disintegration and dissolution
process in a dissolution apparatus may differ from
that in the disintegration apparatus because of
di fferent hydrodynam cs, and so forth. So, are we
just conparing two apparatus here, or are we really
| ooki ng--1 mean, that is the fundamental flaw I
t hi nk.

The other flawis that with
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di sintegration, if you have pol ynorphic changes, if
you have ot her aspects which m ght occur in the
solid state, it will not pick it up. That neans if
you have a systens perspective you really need to
make sure of the polymorph with a control. | think
a quality assessnent systemw || probably do that,
but | think we need to think about this.

So, the point | want to nmake here is, yes,
I think froma European perspective this is a
useful apparatus and probably a preferred way
there. But | think we need to think about this.
Should we really go to a test which is nore
subj ective than what we have? O, is there a
better way of doing this?

Now, the second point | think in | CH QBA
which is an inportant point and really sets up the
concept of real time release that Vibhakar talked
about, and this is what we have agreed to. For
exanple, this is a direct quote for | CH BA,
particle size distribution testing may al so be
proposed in place of dissolution testing when

devel opnment studi es denpnstrate that particle size
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is the primary factor influencing dissolution
Clearly, justification is provided. W actually do
this for parenteral suspensions that we inject.

So, keep in mind that when you have
probl ems with dissolution, with a nunber of
antiviral drugs that | amaware of, we couldn't
come up with a dissolution test so we just let it
got. So, there are a couple of products on the
mar ket that don't have a dissolution test because
we couldn't find a dissolution--it is so insoluble.

But here is a basis that | would propose
for what mechani stic understanding really shoul d
be, at the particle level. Mechanistic
under st andi ng--really we think about it at the
nmol ecul ar level but | think froman engineering
perspective, at a dosage formlevel, it is at the
| evel of particles.

So, here is a proposed thought process
probably | think for ICH @B part two,
identification and scientific justification of
causal physical or chenmical relationships between

pharmaceutical materials and/or process factors.
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This is better than correlation. | nmean, we often
rely on correlations and our in vitro and in vivo
correlation is entirely based on that and you
really have very linmted ability to generalize on
that because any change--the nechani sm of rel ease
change and so forth--all of those are questions
that hol d us back because we don't have an
under st andi ng of the causal factors, or factors
that contribute to our critical variables. So,
this is a way to think about that, and in this way
we actually are using @B to expand and realize sone
of the good things in QA  So.

| do realize that ICH BGA, called event
tree, is for setting acceptance criteria for drug
product dissolution. So, what specific test
conditions and acceptance criteria are appropriate
for an imredi at e-rel ease product ?

The first question we ask in this decision
tree or event tree is does dissolution
significantly affect bioavailability? |If the
answer is no, do changes in fornulation or

manuf acturi ng vari abl es affect dissolution? |If the
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answer is no, we probably test anyway. Wy? Well,

because | things could change over time. That

woul d be one reason.

But if you go up the tree again, do the

changes in fornulation or manufacturing affect
dissolution? |If the answer is yes, are these

changes controll ed by anot her procedure and

acceptance criteria? |If the answer is yes we cone

back to this. So, this is where Vibhakar's talk

think fits in quite nicely on real tine rel ease

VWhat is the total control strategy and what really

needs to be controlled? If the control strategy is

such that you need a dissolution test, then the
di ssolution test should fill that gap froma
quality control perspective and not be one size

fits all sort of thing.

But if the answer was no there, adopt test

conditions and acceptance criteria which can
di stinguish these changes. Now, in absence of

phar maceuti cal devel oprment information, what

changes are we tal king about? W don't know. So,

we go through the trial and error type of finding
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di scrimnating test conditions, now knowi hg what we
are discrimnating.

Here is a current decision tree at |ICH
whi ch has many gaps, gaps of information avail able
to set the specification correctly. The first
question itself, does disease significantly affect
bi oavail ability--well, depending on what drug it is
and formul ati on, the answer is always yes. |If the
answer is yes, develop test conditions and
acceptance criteria to distinguish batches with
unaccept abl e bioavailability. W don't see that.
So, what is unacceptable bioavailability? It is a
clinical decision sonmetinmes that occurs when the
t o- be- mar ket ed product is not exactly
bi oequivalent. So, if you don't neet the goal post,
the clinicians may decide, well, it doesn't matter;
we will approve it anyway. So, that is an opinion
and so that is a hole.

So, the quality-by-design way of thinking
really changes that to say, all right, let's design
what our dissolution in vivo criteria should be and

then proceed with that. So, in sumrary, sort of in
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absence of pharmaceutical devel opment information
we have a very difficult tinme answering this
question, do changes in fornmulation or

manuf acturi ng vari abl es affect dissolution? Wll,
maybe. Are these changes controll ed by anot her
procedure and acceptance criteria? W don't have
in the old paradi gm systens perspective or in the
@QA--really brings this together.

Adopt test conditions and acceptance
criteria which can distinguish these changes. Now,
here is the utility aspect of it. Are these
changes really relevant changes? That is the point
I want to enphasize because we raised that.
Reducing variability for the sake of reducing
variability may be misguided if it is not really
what the intended use is and connected to that
aspect .

General | y point acceptance criteria are
acceptable. That is a tradition. 1s this risk
based really is the question. Discrimnating test
conditions, what should the test really
di scrim nate?

So, | amgoing to go back to the research
programthat | had the opportunity to nanage at

FDA. W have a wonderful set of exanples in the
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literature now which | think are an illustration of
some aspects of quality-by-design. This was done
in collaboration with the University of Maryl and.
Here is a chapter by Larry Augsburger who will
speak to you tomorrow. We actually brought a very
structured approach to product devel opment with
pre-fornmul ati on usi ng design of experinents to
identify screen and critical variable analysis,
smal | scal e manufacture | ooking at dissol ution
properties, scale-up and so forth.

This was in sone ways the basis for the
SUPAC gui deline. ay? So, this was the
University of Maryland and FDA desi gn approach to
the six nodel drugs on inmedi ate-rel ease and
think two or three nodel drugs for nodified-rel ease
products. So.

But here is another case. This is a nore
recent case study that we had done at the

University of lowa. Sinply, a structured approach
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to saying what is critical froma dissol ution
perspective. Now, there are many formul ation
devel opnment strategi es you can adopt that can
actual | y nake your manufacturing process irrel evant
froma dissolution perspective. One sinple rule of
thunb that fornul ators have often used is if you
have a super-disintegrant in your fornulation, the
compacti on pressure or the conpaction forces that
you put on the tablet are irrel evant because it
really takes over. So, you have design strategies
to do that.

One of the design strategies was the
super-di sintegrant that we used in our formulation
This is a drug which has low solubility and | ow
perneability. So, when you do this analysis, none
of the manufacturing variables conme out to be
significant. The only two significant variables
that inpacted dissolution were the anmount if
di sintegrating agent that you had and a termthat
came out as an interaction termwas the amount of
diluent and disintegrating agent. | won't get into

the mechani sm of what that neans, but sinply based
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on that regression nodel you can easily predict
what the dissolution should be for all your
formul ati ons.

But let ne go back to a case that | think
I have a lot of other information on. This is an
exanpl e to connect the disintegration versus
di ssol ution issue and then moving towards what is
critical. Here are seven formulations, using a
wel | -established fornulation strategy to nake it a
super-disintegrant. So, if | look at the
di ssolution of these seven fornul ations, these are
experinmental formulations, as a function of tine
and | also overlay the disintegration tine in the
di ssolution vessel, here, and then you | ook at what
are the variables inpacting on dissolution at
different tine points, what you see is that at
about ten mnutes the inmpact of fornulation changes
is comng in a negative sense from magnesi um
stearate. That nmeans if you have nore nmagnesi um
stearate the dissolution goes down. |If you have
| arger ampount of sodium starch glycolate, which is

a disintegrating, dissolution increases. |f you
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have nore of nicrocrystalline cellul ose dissolution
decreases. At 15 minutes the significance of
magnesi um st earate goes away and at 30 m nutes
really it is alnpbst dissolved so you don't have the
ability to detect that.

So, a sinple design of experinent,
allowing you to link what are the factors that
i npact dissolution, really start to show what
shoul d be controlled--what really is not a critica
factor.

So, with sinple experinments |like that we
can start answering sone of these questions. Do
changes in fornulati on or manufacturing vari abl es
af fect dissolution? Yes. Fornulation composition
and excipient functionality and variability in the
excipients are the ones which are inpacted. But
that does not answer the question are these
critical for intended use froma clinica
perspective. Cearly, nagnesium stearate would be
important froma manufacturability perspective. W
have to reproduci bly nanufacture that. Was that

important froma bio perspective? That question

file:///C)/dummy/1025PHAR.TXT (254 of 382) [11/15/2005 10:20:38 AM]



file:///Cl/dummy/1025PHAR. TXT

255
has not been answered. But if you don't answer
that, then we will be setting specifications the
sane way.

Are these changes controlled by another
procedure and acceptance criteria? Wll, we have
raw material certificate of analysis before
charging in the blender, and so forth. Are these
control s adequate? That is where the challenge
starts because material properties are not
addressed, and we didn't address those in our
research program either.

Adopt test conditions and acceptance
criteria which can distinguish thee changes. The
di ssolution test does distinguish these changes at
10 or 15 minutes. Should the acceptance criteria
be set at 10 minutes? Only for the sake of
controlling those? Because now you are relying on
di ssolution to address the honpgeneity of content
uniformty of excipients because they are inportant
because our entire quality systemis univariate.
You only focus on the drug; you don't focus on the

exci pients once we have wei ghed them and put them
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in the system So, that is where | think the
chal  enge cones. But if we approach it fromthat
perspective the specification shoul d have been at
10 minutes if those were critical

| brought some slides fromGerry
M gliaccio who presented at our FDA science forum
What we really need is a conprehensive contro
strategy to really bring a | evel of process
understanding fromall aspects, in this case your
APl synthesis to your unit operations and how t hese
relate to dissolution. |In many cases you are not
maki ng the APl so you will start with variability
in your APl source

But conceptually or at |east graphically
that is a good slide to illustrate what we are
tal king about. W are talking about establishing,
hopeful |y and preferably, causal |inks between
these factors to understand that. |If not causally,
at least correlatively so you can start noving in
that direction.

But the key cones down to raw materials

analysis. If you rely on certificate of analysis
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the way it is, you will not nove towards
qual i ty-by-design and we will not nove towards the
desired state. There are wonderful tools and
technol ogies available to do this very rapidly and
to do this in a nore neani ngful way. One of the
exci pients that we have always had trouble with,
and nany conpani es control this by naking sure they
buy it fromone supplier. Do they know if the
suppl i er has changed sonet hing? No.

Well, here is an exanple of that problem
exci pi ent, magnesi um stearate, where we haven't
realized that different sources can be different in
the state of hydration and that can have a profound
i mpact in processability, dissolution, and so
forth. But tools are available to really bring
thi s together.

C ndy Buhse presented to you at the My
meeting a dissolution profile under USP conditions
and 0.4 pHunits, or sonething very close, and you
see dramatically different variability. She had
said, well, we don't know whether this variability

is conming fromthe product or fromthe neasurenent
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system

So, we went further on that and here is an
anal ysis of a non-destructive test where we don't
even touch the tablet. Here we can inmage quite in
depth into the tablet and | just want to illustrate
some of these tools that can really say since this
is an enterocoated tablet, is the coating thickness
uni forn? That could be one question. Are there
defects in the coating that m ght be the weak
points or the failure nodes? You can start
relating these to the performance attri butes.

One of the opportunities that we have, and
this is probably a bit of a long-termopportunity,
is that we have the ability to predict the quality
and di ssol ution performance of each unit that cones
out of the system Wen you conbine this with the
ability that that unit goes to one patient, we
actual ly open up a new paradi gmfor conparing unit
to individual patient, as well as conparing quality
to average of patients. So, that is a long-term
wonder ful opportunity and opens the door for new

ways of looking at in vitro and in vivo
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correlation, and so forth. But here is a sinple
illustration saying that if coating was the primary
controlling factor, howuniformit is.

So, in many ways, | think controlling
dissolution rate options really is to bring a
systens perspective, starting with an understandi ng
of what inpacts dissolution fromdrug substance to
formul ati on, and you coul d have new neasur enent
tools that can allow you to reliably predict
di ssolution. The dissolution test is a very
val uabl e test for many, nmany purposes but froma
control perspective you have choices now, and it
can al so connect possibly directly to in vivo.

But the question that we haven't answered
is what should be the acceptance criteria. Unless
we know the rel evance of this we will be spending
too much money, too rmuch effort on trying to
control things which may not be really neaningful

So, in the previous discussion we did not
answer the question should the acceptance criteria
be set at 10 mnutes. 1In a QD framework a design

specification which is in vivo should be decl ared
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up front; its suitability for the intended use
justified and product and process designed with
adequat e control s.

So, design specification--the current way
we do it is we try to set specifications after
everything is done. So, we ask the question does
dissolution significantly affect bioavailability?

I think we need to nmove away fromthat and have a
proactive approach, aa quality-by-desi gn approach,
and design it. One option could be dissolution in
vivo is not rate linmting by design. That could be
your design objective. O, you could say

di ssolution target value is X and accepted
variability is Y, and sort of bring your prior

know edge to bear on that and state that and nove
your design process forward.

Dissolution in vivo is not rate liniting
by design sinply neans it is sufficiently rapid
such that the blood levels froma tablet are
essentially equivalent to that after administration
of drug in a sinple aqueous solution. | enphasize
si mpl e aqueous sol ution

Fora highly soluble drug the current
technol ogies that we are very used to could handl e

this. So, you would control critical variables
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usi ng conventional fornulation, manufacturing unit
operations. But for low solubility drugs this is a
design feature. W have already started seeing
submi ssions cone in. This drug has a food effect
because of the solubility-related aspect. Let's
put it in nano particles. You can get rid of the
food effect. So, you actually are | ooking at these
design features coming to FDA already. So, for a
| ow solubility drug one could use nanotechnol ogy or
use sol ubilizing agents, and so forth.

The key then becones--we will be doing bio
studies; we will be doing all of these studies in
new drug devel opnment--to convert those studies into
a test of hypothesis for your design specification.
That is inportant because | have shown to you
soneti ne back--1 have seen cases where there have
been 18 bi oequi val ence done. Every change is
occurring in the devel opnent process. But keep in

m nd that the drug safety and efficacy has not been
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determined and you are exposing nornal, healthy
subj ect volunteers to this drug. It raises an
i ssue there. But then we are doing it blindly. 1In
one case, after 18 studies, the to-be-narketed
fail ed bioequival ence, failed to demponstrate
bi oequi val ence. That neans they didn't neet the
confidence interval criteria. It took six nore
months. Did they change the formulation or did
they inprove the fornmulation? No, no, no. They
repeated the study with a | arger nunber of subjects
to neet the confidence interval criteria.

So, there is so much waste built in that
really you can | everage existing studies to learn
more. But, at the same tine, the way to
di stingui sh between conpani es that are doing
qual i ty-by-design and those who are not is to
| everage those bio studies, to | everage the
stability studies as a test of hypothesis, and that
starts to ease out quality-by-design versus
non- qual i ty- by-desi gn

Here is an exanple from Pfizer. The first

subm ssion on BCS was based on this one. |t was
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that question. |Is dissolution rate linting? Here
is a capsule and a solution. Both are
superinposable. So, dissolution in vivo was not
rate limting.

Now, we have done extensive work on this
for the biopharm classification, the rapid
dissolution criteria that we have developed is a
design specification. |If you really look at it,
there is a theoretical justification, bringing in
t he physiol ogy of gastric enptying, |ooking at the
vol umes avail able and the ratio of Crax or the peak
concentration between the solution and the tablet,
and if the dissolution in vivo was rapid--the
dissolution in vivo is on your X axis and the
gastric enptying tine is on your Y axis, and you
have two bl ocks | ooking at different nean
intestinal transit time. So. Wen dissolution is
essentially conplete in half an hour you expect to
see the solution behave |like a tablet because the
stomach is not absorbing and you essentially have a
reservoir so when it gets enpty it gets absorbed

So, on that basis, in a sense, if | now
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have | everaged ny Phase 1 related bio study and
demonstrated rapid dissolution, and designed rapid
di ssolution and denonstrated simlar |evels, you
have that hypot hesi s.

Here is our University of Maryl and dat a,
pl us we have added sone data from subm ssions to
this. The one that dissolves the slowest in this
is that forrmulation. That was bioequal to
everything else. So, should the specification be
at 30 mnutes, 10 minutes, 15 mnutes? | think you
start to address those questions. So.

So, in this case the question that cones
back is, yes, magnesium stearate is being picked up
by the dissolution test early on, changes in that.
Is that critical froma bio perspective? So, you
have to start thinking about how to sort of set a
specification in a neani ngful way.

I this particular case conplete
dissolution in 45 mnutes still woul d be bioequal
The current specification set on this product is 30
mnutes. | think it is reasonable but still quite

tight. But then you can design the products to
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have a predeterm ned aspect of, say, the target
value is conplete dissolution in 15 mnutes and you
| eave for yourself a windowto really work in this,
and so forth.

So, the key questions are what is the
i ntended use? What design specification delivers
it? An IR tablet with rapid in vivo dissolution,
say 30 minutes; what in vitro test systemw |l be
used for product devel opnent? What is the in vitro
acceptance criteria? Target, 85 percent in 15
m nutes and not slower than the current regul atory
standard of 85 percent in 30 minutes. So, if you
design it fromthat perspective, you have a priori
used the current standard and designed a
specification which beats that and beats that.

So, how is the design specification
justified? Phase 1, relative bioavailability with
aqueous solution as reference. What is the product
design strategy? Cdearly, | think pre-formulation
characterization--solubility, permeability,
stability, conpatibility, particle size needed for

dissolution--all of this a priori is available to
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you at the pre-fornulation stage. You m ght choose
to design an imedi ate-rel ease tablet with a
super-di sintegrant that actually renpves a | ot of
the manufacturing variables fromthe dissol ution
factor.

So, what manufacturing science infornmation
is available to justify the design or selection of
a manufacturing process? | think that is an
i mportant question. The reason | used the word
selection is that nost tablets use the sane
equi pment across conpanies. There is no
difference; the sane unit operations. So, you are
not designing the manufacturing process for tablet;
you are just selecting putting the pieces together.
Most conpani es have many, nany fornul ati ons and
manuf act uri ng processes which | ook al nost
identical. |In fact, if you show ne a fornul ation
froma generic forml will tell you which conpany
makes it because that is how repeatabl e those
formul ati ons and manuf acturi ng processes are.

If that is the case, we have a wonderfu

opportunity to | everage that manufacturing science
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informati on and marry that with your
pre-fornul ation information. What are the critica
variables with respect to manufacturability,
stability and bioavailability beconmes the foca
point. So, what should be the regul atory
specifications and control strategy to reliably
deliver that | think is the key question

You really have to understand your
measur enent system Wiat is the operating
characteristic curve of the current dissolution
test? W haven't tal ked about it. | think
al though the current test involves three stages,
the behavior is dom nated by the first two stages.
That sinmply neans that if you have a standard
devi ation of ten percent the chances of passing
sonmet hing at stage two is negligible. 1In fact, Q
m nus six standard deviations | think is a
di saster. So, you have to keep that in mnd as you
thi nk about design specification. Oay? So, that
is inportant. You have to understand the operating
characteristic curve as you think about this.

But the beauty of quality-by-design then
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is that really you are starting with a design
specification which is a regulatory standard that
you are starting with. You have elimnated a |ot
of the arguments and then you are designing a
target and variability which is well within that.
kay? The fear has been that if you cone with that
FDA wi Il narrow t he specification acceptance
criteria. That has been the fear. The reason for
that fear has always been that we don't know if
they will investigate trends or not if things go
off trend. By narrowi ng the acceptance criteria
you guarantee a narrow specification investigation
That is how we do it.

So, if that is the case, then really what
we are tal king about is a systens approach where
you have quality-by-design and a good quality
system Then you focus on not tightening the
specification based on capability. Leave it for
the design specification. Then focus on alert and
action limts. Because if there is a trend, that
means it shoul d be caught early and investigated

before it goes out of specification. That is the
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chal | enge

So, ensuring design specifications are
accepted as regulatory specifications is one of the
obj ectives of quality-by-design. Characterize
di ssolution variability in acceptable clinical lots
or biolot. This is the fundanental basis that we
have tal ked about because we are spending tine and
resources on calibrating or suitability criteria of
an artificial tablet. Wy not then focus your
suitability criteria, your validation criteria and
everyt hing on what the regul atory approva
deci sions are nmade? You are maki ng approva
deci sions based on the clinical trial |ot when
safety and efficacy is acceptable or the bio | ot
when t he bi oequival ence is acceptable for generic.
So, that should be the reference point. That
shoul d be the basis for bench-marking variability.
If you just do six tablets, howreliable are your
estimates of variability? So, clinical |ot.

But the challenge is this, wthout
qual i ty-by-design you run into some chal |l enges

Clinical lot should be in a state of control, that
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is, within lot control so from beginning to end you
shouldn't see a trend. So, stratified sanmpling
woul d be inportant and you could take that as a
begi nning, end and middle as a factor to study.
Gauge R&R type of study woul d characterize tota
variability, keeping in mnd that that neans tota
variability is an acceptable variability because an
approval decision is based on bi oequi val ence or
approval of variability of lot. Estimte of
variability is used to set action or alert linmts
within the design specification. Design
specification, test nmethod, and acceptance criteria
is generally equal to the current public standard.
If you don't have one, then you will have to invest
in defining what that is and that will take nore
effort. Then it can becone the regul atory
speci fication.

So, in many ways, | hope | have tried to
illustrate to you that the information in ICH 8
clearly has a potential to enhance the utility of
many good aspects of | CH QA and go nuch beyond

that. An opportunity to convert the current event
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driven decision process to a hypothesis based
deci sion process. Design specifications, beginning
with the end in mnd, is the key aspect and can
focus attention on design processes to exceed
current regul atory standards or expectations
wi thout the penalty factor which is currently built
in of tightened specifications. |nproved
confidence in critical variables, their contro
strategy and achieving a state of statistical
process control provide an effective nmeans for
continuous inprovenment within a conpany's quality
system So, all of these pieces sort of cone
together. | think that is my last slide.

DR. COONEY: Thank you, Ajaz. Questions,
comrents fromthe committee? Mel?

DR KOCH: Your exanple with the Terahertz
certainly is something that is somewhat futuristic
interms of being able to see multiple tablets. It
just brings to mnd that there is going to be a
hi storical feeling on something |ike that because
the people who are manufacturing or trying to

manuf act ure that equi pnent have been under sone
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constraints to try to lower the cost of the
equi prrent fromhalf a mllion dollars per
i nstrument down to sonething that a plant
superi ntendent can purchase, and it has been
somewhat frustrating to watch devel oprments of
instrunentation |like that without the risk or
cost-benefit ratio because if someone were to
cal culate the cost of |losing a batch versus the
capability of being able to nonitor it is sonmewhat
frustrating. | don't know what the right step is
but I know some of the very early devel opnents in
NI R were $200, 000 to $300,000 20 years ago but the

val ue was proven and, once it got used, the cost

cane down.

DR HUSSAIN. | think the point is well
taken. | think many, many of these are research
tools now but | just wanted to illustrate the

potential of future possibilities. Wth our

col | aborative research and cooperative research and
devel opment agreenent with Pfizer, we actually have
nmoved chemical inmaging on-line. Actually, from

bl endi ng i rages we can actual ly predict
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di ssolution. So, that is what we have found there.
So, going upstream |ooking at an i mage of a bl end,
the chemical image of a blend and its distribution
is predictive of the ultimate dissolution. So.
So, we have wonderful exanples that are com ng out
in many ways so the future | ooks quite fascinating.

DR. COONEY: Mel, | think the exanple of
NIR is particularly good because what N R enabl es
you to do is to neasure things that matter and you
can then relate that to the performance. So, it is
a good exanple of bringing on-line what are
conti nuous as opposed to discrete nmeasurenents as
well. Ken?

DR. MORRIS: The only caveat to that is
that | think it was the food industry really that
pushed the NIR not so nuch the pharnaceuticals.
That is the only thing, so we need to get some food
people interested in Terahertz, or bonb nmakers, or
sonet hi ng.

In any case, ny question is, you know, if
you have the Phase 1 bioavailability, the design--I

amnot saying it is easy but at |least it becones
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nmore tenable. But if you want to try early on,

the pre-fornulation tinme period, not necessarily

just we pre-fornulation fol ks, of course, cone up

with a design, then you are basically thrown back

on the BCS or MAP type assessnents.

But there are two problens with that.

is that that only treats availability. It doesn't

treat any--sorry, let me take that back. It only

treats absorption; it doesn't deal wth
transporters. What fraction of the conmpounds do

you think overall--this nmay be a question in

general --have their bioavailability significantly

i npacted by transporters?
DR. HUSSAIN: W actually recently

published on that. W actually |ooked at that--

DR MORRIS: It nust be the only paper in

the last ten years you haven't sent ne!

[ Laught er]

DR, HUSSAIN. No, you weren't interested

in that! No, there is significant concern with
transporters, what they do, and so forth. That

really is not as significant a concern as people
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have made out to be. Lawence has done nost of the
work. It is Lawence's paper actually. So, | am
not able to recall all of the aspects of the paper
but drug excipient interactions and all those
concerns are there but | think for nost comon
excipients it is not a major issue. So.

DR MORRI'S: So, BCS or MAP, one of the
modifiers is the place to start then particularly
for innovators. That is less true for the generics
because you have sone feel not only for dose but
al so for availability.

DR HUSSAIN. Exactly, but then ny
reference to the points in Phase 1/ Phase 2 were
froma regul atory decision perspective. kay? So,
what we are saying is if you | everage your clinica
studies in such a way that you actually are testing
they hypothesis fromthose of your critica
vari ables, and all those things, then it becones
easier for the regul atory deci sion-naki ng process.
Conpani es have far nore flexibility in how they
approach that. But use the clinical devel opnent

progranms to sort of start linking them That is
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t he point.

DR MORRIS: Yes, | think it is a good
point. It is awin-win in a sense because it is
al so the ideal design tool in nany respects because
historically the problemwe have had is that when
we sit as fornulators or, you know, devel opnent
people trying to come up with the critica
attributes and performance attributes we don't know
where to start because we don't know what it is
going to do in the clinic.

DR. HUSSAIN: Right. There is one nore
aspect. | probably should nention that. The Land
of Lakes neeting had wonderful papers presented
there, and the one from Pfizer was desi gni ng
wi thout API. So, people are tal king about conplete
careful design before you even get your nmaterial to
design wth.

But the other aspect which was very
intriguing to me was a snall conpany approached
formul ati on design froma dissol ution perspective
based on thernodynam cs and ki netic properties, in

a sense. Now you are redefining your formulation
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to characterizing the thernmodynam c properties of
that and your kinetic properties and how do you
evol ve themtogether. So, | think wonderful things
are out there right now So.

DR. COONEY: Are there any ot her questions
or coments before we take a break?

[ No response]

Ajaz, thank you. We will take a 15-mnute
break and reconvene at 3: 30.

[Brief recess]

DR COONEY: Could I ask the conmittee to
join us at the table, to reconvene, please? W are
reaching an inportant step in today's discussions
and Moheb Nasr will provide us with a summary of
the current plan and status and the next steps. W
will have time for discussion and several questions
that the advisory commttee is to address.

Sunmary of Current Plan Status--Next Steps

DR. NASR | think we had a very fruitfu
di scussion this norning, as well as in the
afternoon, and | think it will be tine for us to

try to put a sutmmary together. | had the benefit
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of looking at the presentations yesterday, and here
is a summary that | have, not necessarily mny
recommendati ons but here is what | heard and what |
have seen from FDA presentations that were nade
this afternoon. | want to do that first and then
want to call for some questions and seek your
di stingui shed group recomendati ons in order for us
to nove forward.

So, | will talk about the sunmary and then
I will share with you sone i nmediate inplenmentation
strategies that we are developing within the Ofice
of New Drug Quality Assessnent, and then end up
with some questions for the advisory comittee
menbers.

From what we heard this afternoon, | think
it is beconing very clear for all of us, or for ne
at least, that there rate of drug rel ease from
solid oral dosage fornms is a critical quality
attribute. Not too many people will debate that.
That the desired rel ease characteristics should be
designed into the drug product to neet the

performance objectives in the intended patient

file:///C)/dummy/1025PHAR.TXT (278 of 382) [11/15/2005 10:20:38 AM]



file:///Cl/dummy/1025PHAR. TXT

279
popul ation. That is what Ajaz clearly defined as
design specifications versus specification based on
testing of alimted sanple size. This is design
specification. |ldeally, design specifications
shoul d be proposed and established early in the
drug devel opnent to assure conformance of the
pivotal clinical trial product.

In a quality-by-design paradigm relevant
design informati on nust be included in CMC
submissions. This is very critical and | am gl ad
that on your panel we have representatives from
i ndustry and we al so have sone nenbers from
i ndustry here in the audience. 1In order for us to
move to the future paradigm it is very much
dependent on quality and the inclusion of rel evant
scientific information in the subm ssion. Wthout
that, we will have very little option to nove
forward, except to rely on testing results and
build the specifications around that.

That includes, as Vi bhakar outlined
clearly in his presentation this afternoon, that

critical steps and in-process control be identified
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and justified to denonstrate product know edge and
process understandi ng. That process understandi ng
to links manufacturing control to critical quality
attributes and, hence to the desired performance of
the drug product. The critical quality attributes
are defined through multi-disciplinary interactions
because it is inportant, and you will hear nore
fromDr. Chen tonorrow about our reorganization and
now we have all our reviewi ng scientists in the
office as a group rather than being co-located in
the clinical divisions. That is being done for

adm ni strative purposes, but it is critical for
everyone here to know in today's discussion and
tomorrow s di scussion as well that we will work as
a nmenber of a multi-disciplinary chain that

i ncludes clinical, pharm tox., biopharm, and so
forth. It is very inportant for everyone to know
that we will continue to do that tradition and we
will work to enhance the collaboration with our
clinical, biopharm, pharm tox., statistica

col | eagues, and so forth.

The controls of critical variables, such
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as particles size, may be in sonme cases nore
rel evant in assuring quality for sone drug products
than a dissolution test. ICH @ will facilitate
the inplementation of quality-by-design and enhance
utility of many aspects of ICH Q@A. | think you
heard from Aj az about his perspective there, and
totally agree with his forward-1|ooking approach of
how BA could be really inproved--its
i mpl ementation could be inproved after we are done
with GB.

You heard from Dr. Buhse about her
anal ysis of the neasurenent system She clearly
identified, based on research done in her |ab, the
benefits of nechanical calibration. She indicated
that, if needed, an internal calibrator can be
devel oped froma clinical bio batch. It is clear
that if that is needed, it will be needed in very
rare cases. But as | raised this norning, when we
have a systens stability test usually the systens
suitability test, which we could be part of a large
performance qualification done for equipnent, we

will try to build that test to be as rel evant as
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possible to the nmethod or to the test that you are
trying to do, rather than having a systens
suitability for everything.

Sources of variability in the dissolution
measur enent system can be identified and m nim zed
and, hopefully, elimnated. Know edge of
variability in the nmeasurement systemw || assure
the devel opnent of neani ngful specifications. The
proposed approach provi des a hi gher assurance of
quality than the current system

As far as our next steps, because we are
nmoving on to inplement quality-by-design
especially after the good discussion that your
committee had in May we got a clear message, |oud
and clear, that you approve of our approach of
i mpl ementing quality-by-design in setting
di ssolution specification. Accordingly, we have
made sone steps to nove forward

One of these steps is a transfer of the
di ssolution specification setting function to our
newy naned office, Ofice of New Drug Quality

Assessment. In the past it has been a joint
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responsibility between our office and our
coll eagues in the Ofice of Bi opharnmaceutics and
Clinical Pharmacol ogy. So, now that will be part
of what we do since it is a critical quality
control measure that has to be a part of the
mul ti-step system approach as Vi bhakar outlined in
his presentation this afternoon

Agai n, when we do that, because of sone
i ssues about 1VIVC and sone clinical inplications
of dissolution testing because it is not only used
as a quality control test, consultation and
col l aboration with the clinical division and our
col l eagues fromthe Ofice of dinical Pharnacol ogy
and Bi opharmaceutics will conti nue.

W will start by having initially a snall
group of reviewers dedicated to setting the
di ssolution specification, and there will be
extensive training for this group. Gbviously, we
al ready have sonme peopl e who have good experience
in setting a dissolution specification and we are
bi opharnaci sts by training. The first part of

their training was for themto attend today's
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session. So, they are here in the audience to
listen to this discussion to know what we are
tal ki ng about and understand the direction we are
moving in as a first step of their training. That
will be followed by very specific training to start
i npl ementation of this proposed approach

Wth that, | would like to nove on to sone
questions that | would like to present and ask for
your input to help us nove into the future.

The first question is are there rel evant
scientific areas of disagreement anong the
st akehol ders--and you heard fromdifferent
st akehol ders this norning and we heard fromthemin
May as well--that would inmpact on noving forward
with the quality-by-design approach in setting a
specification for dissolution?

So, we heard sone agreenents. W heard
sonme issues raised this norning and in May. So, ny
question to you now is are there any rel evant
scientific areas of disagreement that exist anong
t he stakehol ders that your conmittee would like to

bring to our attention in order for us to be aware
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of and address as we nove forward with inplenmenting
qual i ty-by-design and setting dissolution
specification? Wth that, | amgoing to pause and
seek your input.

Commi ttee Di scussion and Reconmendati ons

DR. COONEY: Thank you, Moheb. W have
four questions before us to | ook at as the advisory
comrittee. We can all read themas they are there.
I think we will take them and discuss themone at a
time. | would like to open up the discussion of
these questions to the committee for coment and
t hought s.

DR SI NGPURWALLA: | don't have answers
but I would Iike sone clarification on the
question. Let's start with the first question, are
there relevant scientific areas of disagreenent
anong the stakeholders. Wo are the stakehol ders?
I am not a stakehol der, am1?

DR NASR. The public is the stakehol der

DR. SI NGPURWALLA:  The public?

DR. NASR Yes, it is the public; it is

i ndustry, academ a. These are the stakehol ders,
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yes.

DR. SI NGPURWALLA: Then, as a scientist,
menber of the public, | nmay have sone coments on
that. Maybe we will conme back to it.

DR. COONEY: We can discuss it.

DR SI NCPURWALLA: Yes, | ama little
concerned that we are not using sonme of the fornal
met hods of setting controls, setting Q val ues.
am not convinced that nethods of risk analysis
whi ch have been quite often set are brought into
the picture to the fullest possible extent that
they can be. There is no new science needed; there
is plenty of science available. Wat is not clear
to ne is who should do it. Should industry do it?
Shoul d i ndustry be prodded to do it? Should it be
done by the FDA? Should it be a coll aborative
effort? These kind of things intrigue me in the
sense that | still don't understand what is the
role of the FDA in these particular matters. |Is it
just an agency that gives oversight? Is it an
agency that approves things? Is it an agency that

drives ideas and, if it were to drive the ideas,
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does it have the resources and the authority to do
it? | nean, that is just not clear to me. Can the
FDA tell private industry that you shall use these
met hods or, if you use alternate nethods you tel
us why those methods are superior to the existing
met hods? It is just not clear to nme. Sonetines
when | listen to the discussion here | get the
impression that it is kind of a symbiotic
rel ati onship where industry takes sone initiatives
and wants the FDA to go ahead and support them or
vice versa. But does the FDA take initiatives on
its owmn? It is just not clear to ne. A az, have
done a disservice to your great efforts and to your
great insights?

DR HUSSAIN. Yes! No, | think it is a
very valid question and | think actually your | ast
sentence actually is the answer. Cearly, the
responsibility for design devel opnent is an
i ndustry responsibility. FDA is responsible for
assessing that and sort of judging whether that is
adequate for the intended use. FDA is also

responsi ble for setting standards and sayi ng these
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are accepted standards, and so forth. So.

DR. SI NGPURWALLA: But how do you get
uniformty? Suppose manufacturer A says | want to
use ad hoc nethods and nanufacturer B says | want
to use fortune-telling methods to do the job, how
do you ensure uniformty unless you take the | ead,
the intellectual |ead?

DR. HUSSAIN: | will et Mheb answer that
but | think one of the aspects is that we have a
set of regul ations and gui dances that outline what
our current thinking is and what our preferred
approaches are. So, these are guideline docunents.
BA is one such docunent. So, the decision process
that | outlined is an exanple of that.

DR. NASR: This is an excellent question
I don't think we expect anything less fromyou
But to answer this question there are a few things
that we need to renmind ourselves of. Number one,
as Ajaz said, and | believe in that strongly and
have said that in public many times, we do not
di scover, devel op or manufacture drugs here, at

FDA. These are functions that nust be and are
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currently being done by industry. The industry
role is to do all of the above and to come to us
with their proposal based on scientific
justification for us to approve a drug to cone to
the market.

In the drug approval process we establish
standards, and it is our responsibility--clearly
our responsibility--to establish standards that
have clinical safety and efficacy relevance. W
are going to have some di scussion about that issue
| ater on, when we are finished with this. So, it
is our responsibility to establish these standards.
These standards are established based on issues and
agreenment. Under |ICH we have | CH gui dances where
we have the six nenbers of the ICH-the industry
and regul ators fromthe three regi ons get together
to |l ook at these issues and establish a harnonized
approach of how these standards coul d cone about.

About us taking the lead, | think we have
benefits that individual companies don't have. W
have an obligation to the public as well because we

are the voice of the public. W have a | ot of
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know edge and i nformati on about a variety of
products, about a variety of manufacturing
processes, and about a variety of drug products,
subst ances, excipients, and so forth. |f we don't
put this know edge to benefit the public we are not
doi ng our service. Because of that, we conme up
with initiatives to facilitate utilization of
better science, to enhance the quality of
pharmaceuticals in the U S. nmarket. At this point
the process analytical technology initiative that
Ajaz has invested quite a few years working on,
that initiative was not new and Aj az nenti oned
that. W started many years ago. W brought it to
I'ight and we thought that this would be a way,
based on what we know at the agency, to advance the
status of manufacturing science for industry and
the U. S. market.

So, in sonme cases we will take the |ead
with this initiative but, again, we are not going
to establish our own manufacturing facilities to
use process anal ytical technology. W are just

providing our own facilitator to encourage industry
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to use the best science in order to bring high
qual ity pharmaceuticals to the market and to the
pati ents who need these drugs.

DR SI NGPURWALLA: Don't get nme wong, |
think you have raised a | ot of awareness. Raising
awareness is a very inportant first step. But I
think the awareness should go to the second step
It should be put to work. Ajaz has presented over
a period of tine a |lot of ideas, a |ot of
technol ogi cal concepts and vision. To what extent
have these trickled down into actual use?

I don't nean to inply that the FDA should
manufacture drugs. But the FDA is in a position,
at least | think, to manufacture nethodol ogi es that
are generic and pass those over to whoever wants to
use them That doesn't nmean to say that industry
cannot do the same thing. Perhaps they can do nuch
nmore and nmuch better. But they are under a
different set of constraints. You are not. Your
are under a different set of constraints and a
different obligation

So, what | amtrying to find out is what
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proportion of these nethodol ogi es and i deas have
essentially trickled down to industry where it uses
it, and to the extent that the FDA relies on them

in its approval process.

DR. NASR: These are two excellent points.

I can sumthemup in one question, what have we
done, except tal king about these issues? A az,
anong ot hers, has been tal king about this. | think
you wi Il hear nore about some actual steps that we
have in place now-not thinking about being done in
the future, about how can we put this into

practi ce.

I want to tal k about just one thing but |
don't want to steal thunder fromDr. Chen who will
be tal king tonorrow about CMC issues, in the Ofice
of Pharmaceutical Science. But since we talked
about quality-by-design, we currently have a
programwithin ny office. It is a CMC pilot
program That program enabl ed industry to conme to
us without fear or reluctance to share rel evant
scientific information and to nove forward with

setting specification based on good scientific
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principles, not based on testing, and share nore
phar maceuti cal devel opment information that current
is being shared in subm ssions. So, the program
provided a venue to share information and to nake
regul atory deci si ons based on good sci ence.

We announced this programon July 14 this
year. Because of the overwhel mi ng response we
received to participate in this program we have
extended. It was supposed to end on Cctober 31,
and now we have extended it until March 31 of next

year to indicate your interest to subnmit, but you

can't provide actual subm ssions because, like
Hel en said this norning, the devil is in the
detail. It is easy to put some slides up; it is

more difficult to see how these things will add up
to nake regul atory decisions. Subm ssions can't
take place until March of '07. W currently have
several |arge pharnmaceutical conpanies who are
participating in this programw th actual

submi ssions, sharing the relevant scientific

i nformati on and chal | engi ng the existing regulatory

systemin order to actually inplenent the
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qual i ty-by-desi gn approach in drug devel oprent and
regul atory deci si ons.

DR. COONEY: Before we go further down
this path, | would Iike to ask Dr. O Neill and Dr.
Lostritto to just announce into the m crophone for
the electronic record that you have joined us at
the table.

DR. O NEILL: Hello. M name is Bob
O Neill and I have joined this table.

DR LOSTRITTO R k Lostritto, the sane.

DR. COONEY: thank you. Judy?

DR BOEHLERT: | have a very specific
comment. We tal ked today about inplenenting
enhanced nechani cal calibration of dissolution
equipnent. | think this is an area where sone of
your stakehol ders don't necessarily agree with your
approach, particularly with the use of "the USP
calibrators” and | would like to see the FDA have
continued di al ogue with the stakehol ders on this.

I don't think it should hold up anything and
think you should nove forward, but | would like to

see a neeting of the minds so that industry isn't

file:///C)/dummy/1025PHAR.TXT (294 of 382) [11/15/2005 10:20:38 AM]



file:///Cl/dummy/1025PHAR. TXT

faced with nore than one standard or nore than one
way to do things.

DR COONEY: Pat?

DR. DELUCA: Yes, just followi ng up on
what Judy said. | think the questions and issues
that Nozer is raising are very inportant.
Certainly, we have to know how to proceed and who
is going to be doing what in noving forward. So,
think they are very inportant. But | |ooked at
what he is asking. It is actually a part of sone

of the other questions that | think we need to be

dealing with. | think nunber one, as best as | can
recall, we already agreed to this, to nove forward
with the quality-by-design approach. | think, in

my mind, the scientific issues that are involved in
what we are tal ki ng about here, manufacturing
science and the Critical Path initiative, and
all--these are known. | nean, we know t hese at

| east well enough to be able to nove forward on
this quality-by-design. Certainly, | think there
are a |lot of things that have to be done but I

think to that question, | think we ought to say yes
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and nove forward. W are ready to nove forward

DR COONEY: Mel ?

DR KOCH. Yes, ny conment isn't in
di sagreenent but it is nmore to enphasize that there
are rel evant areas out there that | think could
i nfluence the inplenentation of inprovenents, as
mentioned earlier, by understanding nmore of the
engi neering expertise that exists in hydrodynanics,
and m xi ng, and agitation, and the evol ving new
met hodol ogi es to nonitor and neasure that, to step
outside of the historical industry sphere and
borrow froma | ot of the technol ogies that are
bei ng devel oped.

DR. COONEY: Ken?

DR MORRIS: Yes, | agree in terns of the
first question. | don't see that there is any
scientific reason not to nove forward. One quick
comment to you, Nozer, because | think you were
actual | y aski ng how much of what we are doing is
actually getting into industry as opposed to into
the organi zation--is that correct?

DR, SI NGPURWALLA: Yes, | think the basic
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issue is are there scientific disagreenents. Well
as ny col |l eague Mel said, there are no rea
scientific disagreenents because the first question
is rather benign, in the followi ng sense, it said
should we really go forward? And, the answer is
yes, we should go forward. But are there
scientific areas that we should bring in? And, the
answer is yes, there are scientific areas. Ml has
menti oned t he engi neering and hydrodynam cs. |
woul d like to add nmore statistics and those kind of
things. And, you may have nore. Each one of us
wi |l have their own.

DR COONEY: On this first question, ny
interpretation of the question is are there
barriers that would preclude noving forward, as
opposed to this is not nmeant to shut off al
scientific debate and di scussion but a question to
nove forward.

DR HUSSAIN. Also, let nme give you the
context of how these questions evolved. W put
together these questions quite early, when the

background was put together. W had no idea what
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the presentations from PhRVA, GPhA and USP woul d
have been. So, this was just sort of a question to
make sure that we have listened to all the
perspectives and if there were issues that we
really need to pay attention to about what we heard
from GPhA, PhRVA and USP, we shoul d consider that
and this was one way of capturing that.

DR. NASR So, | think what | amtaking
forward is that you are endorsing our proposal to
nmove forward with establishnent of dissolution
speci fication based on quality-by-design and, at
the sane tine, that you would Iike us to continue
to work on nay of the scientific issues that are
rai sed about new technol ogi es and about different
approaches, and we shoul d continue to be engaged in
these scientific endeavors.

DR. COONEY: That this is a continuing
di al ogue, to be open to ideas. Paul?

DR. FACKLER: |If the system were perfect
today | would say the answer would be easy, it is,
no, we shouldn't move forward. But | think we all

recogni ze that the systemis not perfect. | think
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the three presentations all reiterated that there
ought to be sone policy change. So, | don't think
there are scientific disagreenents. | think there
is a nervousness fromindustry, at |east ny
particul ar side of it, about how the regul ations
will be inplenented and what the inplications are
to USP. But | think we are fully behind the
concept itself. You know, |et's have better
specifications for the products.

DR COONEY: Gerry?

DR MGIACCO | will take the first
shot at question two when you are ready for it.

DR COONEY: Okay. Marc?

DR. SWADENER: Not being an insider or an
outside, just a consuner, and listening to the
di scussi ons over the last day, | would be astounded
if industry would not be interested in pursuing
this. On the other hand, if | was in industry I
woul d have a | ot of questions for nyself and
ultimately to FDA about the specifics about what
this nmeans for ne. It may nean nore expenses, or

under certain circunstances it nmay nmean that | can

file:///C)/dummy/1025PHAR.TXT (299 of 382) [11/15/2005 10:20:38 AM]

299



file:///Cl/dummy/1025PHAR. TXT

300
make ny operation much nore efficient. Hopefully,
the end product is going to be far better than it
has been in the past--froma consuner
representative. So, | can't inmagine any industry
opposi ng the change because it does give them
flexibility but, as we all know, flexibility has
associ ated much nore responsibility and that woul d
be kind of a hesitance on nmy part. But there is no
question in nmy mnd that you ought to nove forward

The other point is that the FDA then has
very much of a responsibility to work with those
i ndustries who do this to make sure that they
under st and what FDA' s understanding of this is.

DR. COONEY: | think we are in a position
where we can take a vote on the first question, and
I would Iike to go around to the voting nenbers and
have themrecord their vote. Before doing that,
feel alittle bit of a need for clarity on the
question because, as | read it, are there rel evant
scientific areas of disagreement anong the
st akehol ders that would i npact or preclude noving

forward--if | interpret that correctly--with the
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qual i ty-by-design approach. | think a vote of no
means to go forward, as | read the question.

DR HUSSAIN. O you could rephrase that.

DR. COONEY: | would rather rephrase it
and elimnate some of the anbiguity in that vote.

DR HUSSAIN: Pl ease do.

DR. COONEY: So, in the first question |
think we are asking is there agreenent anong the
st akehol ders to go forward with quality-by-design.
That is probably not the best wording yet but--

DR SI NGCPURWALLA: M. Chairman, | think
the contra-positive approach is the right one. The
question is clearly said and your response to is
al so very clear. So, the answer should be no. The
vote shoul d be no.

DR. COONEY: W can stay with that if you
would like. Let's not try to word-smith the
question. Let's stay with this question and let ne
just clarify that a vote of
no means to go forward. A vote of yes neans that

you see serious problens. We will start with Mel.

DR KOCH: | wll vote no.

DR. COONEY: Cynthia?

DR. SELASSIE: No.

DR SI NGPURWALLA: | will vote no.
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DR. GLOFF: No.

DR. SWADENER:  No.

DR. COONEY: No.

DR. BOEHLERT: No.

DR MORRI'S: No.

DR. DELUCA: No.

DR COONEY: So, it is nine no; no

abstentions and no yes. It nmeans positively to

move forward. Let nme open up the second question,
shoul d FDA devel op a new gui dance on a
qual i ty-by-desi gn approach to the setting of
di ssolution specifications? |If so, what critica
el ements shoul d be included introduction he
proposed gui dance to distinguish it fromthe
current regul atory approach to setting dissolution
specification? GCerry had his hand up earlier for a
first response.

DR MGIACCIG | think the answer is yes

but-- Helen has already said it a couple of
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times--the devil is in the details. There has not
been a significant dial ogue between industry and
FDA on the specific details of setting a
di ssol ution specification in terns of a design
specification. There has not been a forumto
di scuss that. So, | guess | woul d suggest that
bef ore FDA puts pen to paper on a gui dance
docunent, which woul d be val uabl e--before they put
pen to paper there should be far nore discussion
with industry on the specific issues around this.
One of the key things that | keep

questioning is when in the devel opnent life cycle

can you actually propose that design specification?

I think we need quite a few people involved in
that, clinicians and others, to understand this.
So, let's create a forumto deal with the details

before we end up with a draft.

The second part of it, you know, what el se

should be included. | think in May C ndy rmade a
very strong case and | think she really enhanced
that case today for two things, first of all, for

mechani cal calibration which we strongly support,
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and for incorporating variability of the method
into specification setting, instead of having one
size fits all. So, we would strongly recommend
that that be built into the guidance.

DR COONEY: O her comments on the second
poi nt? Ken?

DR MORRIS: Yes, | agree that yes is the
answer to the first part with the caveats that
Gerry raised. | think it nmakes sense. |f so, what
critical elenents--1 think that has to include some
specific | anguage on the tie to the clinical,
whether it is the bioavailability study, but there
has to be sonme |inkage to the proposal that A az
made that |inks the use of the dissolution spec. to
be tied to the clinical

DR. COONEY: Mel?

DR. KOCH: | also agree with the yes but |
think there is sone significant activity and
techni cal suggestions that could be made by
industry in this field, and to not solicit their
i npressions and opi nions right now would be a
m st ake.

DR. COONEY: Pat?

DR DELUCA: Yes, | think after answering

that first question the way we did, that we should
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certainly be using science and it should be yes to
the second part of that. | agree with what Gerry
says.

You know, | ooking at the data that Ajaz
presented here, and he is against disintegration as
a replacenent for dissolution, and | agree with him
because in teaching students, you know, nost of the
time that a tablet disintegrates the drug is going
to dissolve and it is going to be available. But
that is not always the case and the exanple is with
magnesi um stearate. He presented an exanple here
where nagnesium stearate really inhibits
di ssolution but the product is bioavailable. |
think that is the key, and | think that is the
sci ence here that we have to be basing this on
bi oequi val ence and not on this result here. So,
think there are probably cases where disintegration
can be used as a substitute for dissolution. But,

certainly, where we have the data and
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bi oequi val ence | don't think we should be
restricting ourselves or limting ourselves to the
di ssol ution specification that now exi sts.
Certainly, these products that are all
bi oequi valent, | think four out of seven would be
rejected here and | think we have to change that.

DR. COONEY: Paul ?

DR. FACKLER If | could just add to what
Ken said, it appears as if we are now focusing on
di ssol ution specifications as a surrogate for
bi oavail ability or bioequival ence. 1n sone of the
other tal ks we discussed the other uses for
dissolution testing and it appears as if we are
pushi ng those aside, which | endorse. You know,
lot-to-lot variability exists no matter what
di ssol ution specification we choose, hopefully.
So, it still can serve as a quality control tool
But it appears as if setting the spec. is going to
be based on its predictive bioavailability power.
If that is where we are heading towards, | think it
is the ideal. It is, obviously, the best kind of
di ssolution testing one can do.

DR. DELUCA: Yes, | just wanted to clarify
and say that we shouldn't give up the dissolution

test because | think it is a very effective quality
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control test and even probably in devel opnment too.

DR. COONEY: Moheb?

DR NASR If | may add, | don't think
this question indicates that what we want the
gui dance to focus only on in vivo rel evance of
dissolution. | think that will be one of the
i ssues that any gui dance woul d di scuss, the scope
of the guidance and the utility of the dissolution
test or other alternative approaches to
disintegration, particle size, nonitoring or
whatever. That will be part of the gui dance.

I think what | have heard so far from
Gerry and fromothers is that further dial ogue
woul d be needed to clearly determ ne what is the
scope of the guidance, what this test is for, and
to have clear direction before we start drafting a
gui dance. Then we go through the gui dance review
process and the traditional debate that at tines
|l asts for many, many years.

DR. COONEY: Paul ?

DR FACKLER But we don't need
specifications if they have no bearing on the
safety and efficacy of the product. So, all | want
toreiterate is that as long as it has sone val ue

to the patients, then | think we should have
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specifications. But, using the nagnesi um stearate
exanple, if that discrimnation anmong those
products has no bearing on the bioavailability and
then presumably no bearing on the efficacy or
safety, it is not useful

DR NASR: | will have no problemwth
that. But that, again, can be part of what
describe clearly and communicate to i ndustry about
a situation where a dissolution specification is
not needed, a situation where it could be a good
quality control test, a situation where it could be
conbined with some other in-line or on-line test,
and so forth.

DR. COONEY: Ken?

DR MORRIS: | think the point is that if

it really is tied to the bio, then it will be a
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good quality control test too. It is just that the
limts will be set by what is necessary for the
patient. Because it really nakes it a great
devel opnment tool in terms of a design tool as well

DR. COONEY: | think we have cone to a
poi nt where we can take a vote on this. \Wat |
have heard people generally say is that it is an
appropriate tine to nove forward with a new
gui dance. On the second question, critica
el ements, they relate very nuch to how this
specification relates to clinical safety and
efficacy, the patient, and understandi ng of the
scientific foundations and underpi nni ngs of these
tests as well, which has been an inportant part of
the di scussion today. The other caveat is that
there be a dial ogue, a continuing dialogue with the
agency and | interpret that that was to be the
case.

DR MGIACCIO Yes, | think the point
was to have a nore focused di al ogue on the specific
subject prior to starting to draft a gui dance.

DR. NASR. This is our intent.

DR. KOCH: Maybe it is done all the tine
but | think the subcommittee approach to setting up

the PAT gui dance was a very good nodel
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COONEY:

into the tactic of how that

NASR:

COONEY:

DEL UCA:

MORRI S:

COONEY:

BOEHLERT:

SWADENER:

G.OFF:

S| NGPURWAL LA:

SELASSI

KCOCH:

COONEY:

| don't knowif we want to
i s done here.
We usual ly don't.

W will take that under
Let ne ask for a
begin with Pat.

Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
Abst ai n.
E: Yes.
Yes.
We have ei ght yes and one

The third question, what

consi derations are necessary to | everage

these efforts further to nmake this proposed
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approach a nodel for setting specifications of
other critical quality attributes?

As think about and di scuss this question,
this is not a yes or no; this is a question for
specific input, as | read it. Comments fromthe
conmittee? Gerry?

DR MGIACCO | think the focus should
be--you know, we are trying to shift froma spec.
that is set at the 11th hour or 12th hour prior to
approval, and noving that to a spec. which is
desi gned nuch earlier in the process. So, the
concept that comes out of this discussion on
di ssolution should clearly apply, and that is, the
timng of when you have sufficient know edge to
establish that design specification. | think that
has to be a critical deliverable fromthe
di scussi ons we have.

DR COONEY: Pat?

DR DELUCA: Yes, | would like to go back
in a sense and use that as an exanple, Ajaz' figure
where he showed those seven batches for

dissolution. But here is a situation where, okay,
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one night say, well, let's not put nagnesium
stearate on there because it is not dissolve but it
i s bioequival ent, and maybe there is an advant age
to that. So, you say that the other ones there
that don't have the nmag. stearate in there are
readily avail abl e, but naybe there is another
problem here with regards to let's say irritation
of the gastrointestinal tract if sonething is
disintegrating or dissolving too fast. So, here is
a situation where you have retarded that
di ssolution; you have retarded that irritation in
the gastrointestinal tract but it is stil
bi oequivalent. So, it may be that you want the
mag. stearate in there. So, | think these are the
ki nds of things that go beyond the bioavailability.
It is also some of these other factors that have to
be considered in setting these specifications. |
think that is where the dial ogue, and the science,
and all that cones in.

DR. KOCH: | guess to add on that, that
exanple | think begs a | ot nore physical science,

and things, to explain, indeed, what is the case
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because there are a nunber of exanples that things
like that are actually maybe participating in a
change in polynorph or other activities that are
occurring. So, | think you really need to take an
exanple like that and then get down in terns of
what are we really |ooking at.

DR. COONEY: | think the point I am
hearing in these comrents is the need for clarity
in the underlying science. Ken?

DR MORRIS: Yes, | guess that is sort of
my point here as well. | guess even though we are
having a | ot of discussion about dissolution
testing and what the dissolution process is, we
actual ly understand a fair ampount about the
physical chem stry and the kinetics of dissolution,
whereas that is really not the case with a | ot of
the things that we are going to be asking people to
understand. So, | think there does have to be a
provision to allow different |evels of
under st andi ng, coupled with the anount of
denonstrat ed understandi ng, either sem-enpirically
or prior know edge, to be able to qualify.

DR. COONEY: Are there any additiona
comments? As | look at this question, it is not

clear that we take a vote on this but, rather
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there has been input and it is that input that is
t he feedback.

DR. NASR:. That is what we are seeking.

DR. COONEY: The two key points that |
heard were, one, the need for an early devel opnent
of the design specs., and that is not just for
di ssolution but for other attributes as well.

Then, really working through the underlying science
in relating properties to the spec.

Let's go to the fourth question, does the
committee agree with the devel opnent of a
conpliance policy guide for use in conpliance
enforcement activities?

DR. SELASSIE: | say no because | think
you are putting the cart before the horse. |
thi nk, as has been suggested by Gerry, you should
have a forumfirst and all the requirenments shoul d
be clearly elucidated at that point before you cone
up with a conpliance policy guide.

DR. COONEY: Gerry?

DR MGIACCO G Can | get sone
clarification? You know, we are tal ki ng about a
gui deline for the setting of specifications and for
some of the scientific considerations that should

be in there. So, what is the purpose of the
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conpliance policy guideline?

DR. NASR My understandi ng of the need
for a conpliance policy guide is the follow ng, and
Cndy can add to this, because we have nmade a case
clearly before the advisory conmittee that
mechani cal calibration is very useful if we do try
it, and under nore stringent conditions, to assure
performance of the dissolution apparatus, and so
forth, there is a fear that an investigator may go
to different manufacturing facilities and insist on
the use of calibrator tablets, and not exam ne or
eval uate the quality of work being done at the
manufacturing facility using mechanica
calibration. So, the guide will be intended to
gui de our colleagues in the Ofice of Regulatory

Affairs for where we are with better utilization of

file:///C)/dummy/1025PHAR.TXT (315 of 382) [11/15/2005 10:20:38 AM]



file:///Cl/dummy/1025PHAR. TXT

316
stringent nechanical calibration. G ndy?

DR BUHSE: That is correct. The
conpliance policy guide is not for setting of
specifications. That is for allowing the field to
accept an alternative approach to apparatus
calibration, and also to allow our ORA | abs to do
an alternative approach to nechanical calibration
than the USP calibrator tablet.

DR DELUCA: Am|l reading this that this
is a way to get the conpliance group on board with
what you are doing here, trying to do here?

DR NASR It is a way to comunicate with
our conpliance and field coll eagues the input that
we are receiving fromthe advisory conmttee.

DR DELUCA: | guess | am asking, naybe in
a different way, you don't want themto be in
conflict with what is going on here.

DR. NASR Correct.

DR COONEY: Gerry?

DR MGIACCIGO Cindy, just to clarify,
that woul d nean here and now.

DR. BUHSE: That woul d nean here and now.
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That woul d mean we could wal k out the door and
compliance could wite a guide to the field that
says that industry can do this--

DR MGIACCI G Excellent, regardl ess of
the scientific specification setting this as a
fundanental principle.

DR. BUHSE: Right.

DR. NASR W are tal king about a
measur enent system We are not tal king about the
entire guidance about how to set specification. W
are tal king only about the neasurenment system
aspect today.

DR COONEY: Judy?

DR. BOEHLERT: | absolutely agree with
that concept. | think you need to reword the
gquestion so that it is clear. The way it is
witten nowit is sort of all-enconpassing. Then,
I have the sane problemthat Cynthia does, but if
you bring it down to that level | think it is
important that it be avail able.

DR COONEY: Paul ?

DR FACKLER: | am afraid naybe |
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nm sunderstand. Does this mean that generic
products that are, | think by law, required to
conply with USP nonographs woul dn't necessarily
have to from FDA' s perspective? | nean, is that
the intention here?

DR BUHSE: For calibration of their
i nstrunmentation, yes.

DR. FACKLER So, let me ask a regulatory
question, would a generic conpany be able to
calibrate nmechanically and retain USP on the | abel ?

DR. NASR:  Yes.

DR COONEY: Judy?

DR BOEHLERT: Just to conment on that,
USP all ows the use of alternative nethods. So, as
far as USP is concerned, you are okay. | think
what is mssing is a coomitnment fromthe regul atory
agency that they also will accept that, and that
conpliance guide nmight just make that happen

DR NASR Yes, the intent of the
compliance guide is to provide clarification and to
facilitate communi cation with our coll eagues and

i nvestigators so you are can use an alternative
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approach that, | think we all agreed in our
di scussi on here, provides a |lot of value to enhance
and elimnate sone of the variability in the
measur enent system

DR. COONEY: Are there any other comments?
I want to conme back to clarity on this question
that was raised. The point was raised that it is
not clear the way it is. | amwondering if one
were to insert after "policy guide" "to provide
clarification for use of conpliance enforcenent
activities" would that be hel pful ?

DR MORRIS: Maybe it should be that it is
for the mechanical calibration to make it specific.
Does that nake sense?

DR. NASR: | think that would be fine.

DR COONEY: So, the vote that | am going
to ask for in just a nonment, which is a yes/no or
abstention vote, is on question four, and question
four will read, does the conmittee agree with the
devel opment of a conpliance policy guide to provide
clarification for use in conpliance enforcenent

activities for nechanical calibration in
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dissolution? We will start, Mel, with you.
KOCH:  Yes.

SELASSI E:  Yes.

SI NGPURWALLA:  Yes.

GLOFF:  Yes.

SWADENER:  Yes.

BCOEHLERT:  Yes.

COONEY:  Yes.

MORRI S Yes.

T % 3 3 333D D

DEL UCA: Yes.

3

COONEY: Nozer, would you run the
statistics on this for me?

DR, SI NGPURWALLA: Yes, | did. It
perfectly correl ates!

[ Laught er]

DR COONEY: Thank you very nuch. | think

we have brought conpletion to this topic and we

will now nove to paranetric tol erance interval test

for dose content uniformity. We will begin with an

updat e of the FDA perspective by Mbheb.

Paranmetric Tol erance Interval Test for

Dose Content Uniformty:
Updat e- - FDA Per specti ve
DR NASR: This discussion is not all

different fromdissolution because, again, it is
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about the new direction we are noving into on
setting a specification based on better science and
with relevance to safety and efficacy. So, there
are sone simlarities there. Even though for sone
of you who have been serving on the conmittee for a
whil e, you know, this is a very old discussion and
we have had several updates, | am hoping that after
our discussion this afternoon we will wap this up
and we will put the entire project of our working
group to rest.

VWhat | would like to discuss today is to
brief those who are not as involved as others with
sonme background information. | want to tal k about
di fferent approaches of conducting this test. |
want to tal k about the desired outcone of the
wor ki ng group, as outlined by | PACGRS, who wll
provi de an update fromtheir perspective after |
finish. And, | want to share with you a success

story of sone of the mmjor agreenents we have
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achieved as of today. | would like to, as | said,
share with you where we are today in order to
concl ude your assignnment to us as working group
menbers, and | would like to present you with sone
case studies from existing applications and/or
active candi dates because when our internal working
group canme up with the proposal | tasked themto
eval uate their proposal on existing products to see
how this would work with existing products that are
either on the market or in |ate phase of drug
devel opnment, to make sure that these are neani ngful
and not just in isolation of reality of what is
bei ng marketed. Then, | will close with a summary
and with a proposal. The proposal really is not
for you to accept or reject, but nore to share with
you where we are and to seek input of conmittee
menbers about our efforts.

I will go through this presentation fairly
quickly. | also would like to recognize Dr. Rk
Lostritto who, a nonth ago, was the team | eader
responsi ble for the

CMC for inhal ational drug products and was pronoted
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recently as a division director in our new office.
So, that is why he is sitting at the table. |
woul d also Iike to recognize ny coll eague, Dr. Bob
O Neill, the head of biostatistics at the Center
I will rely on ny colleagues, in addition to
others, to answer questions that | either don't
have the answers to or to help ne out in answering
some questions.

Before 1998 Dr. Hauck--and Dr. Hauck is
still here--he started this and for that | amvery
grateful. He proposed to the FDA the use of the
PTIT approach for delivered dose uniformty. M
under st andi ng of his proposal is that the agency
sets the goal posts; the agency sets the coverage
within the goal posts--basically, we set the
standard which is relevant to what we di scussed
earlier. Then the application determ nes the
sanple size to neet the agency requirenments. In
ot her words, we should not be, at the agency, very
descriptive in telling themwhat to do for every
drug product, and how nany sanples to test, and the

traditional mnultitude approach that at tines
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penal i zes rather than provi des benefits of doing
addi tional testing.

After that we had an inhal ation drug
product workshop. W had a |arge attendance to
di scuss many of the CMC and bi oequi val ence issues
related to inhalation drug products, and in
Novenber, 2201 | PAC-RS presented a report in
response to Dr. Hauck's presentation in essence
supporting the concept.

Since that time, four years now, the FDA
position has been always that the data that is
provided to us from | PAC-RS or industry to support
the proposed PTIT criteria has to be real data.
Real data to us neans the followi ng: The data
comes fromdrug products for drugs that are
currently marketed in the U S. or fromdrugs that
are very close to approval rather than in early
devel opment stages where we don't know how these
data coul d be used, or how reflective they are of
fromcurrent practices.

Several approaches of PTIT were discussed

bet ween | PAC-RS and FDA over the |last few years.
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Then, in the fall of '03, | think the agency cane
to you with a proposal, and the proposal was to
forma working group from seni or managers at the
Center. They are Dr. Bob O Neill, nyself, Dr.
Chowdhury who is here today--Dr. Chowdhury is the
division director for all inhalation drug products
and he is a nmenber of that working group; and Dr.
Lawence Yu, who is the director of science of the
Ofice of Generic Drugs.

W started working with our colleagues in
I PAC-RS and we forned a technical subgroup to
really dig into the technical issues and cone to us
with a position that we can present to you in order
to seek your input and finalize the decision on
this. The nenbers of the group are listed in the
| ast pullet on the slide.

When we | ook at the different test
approaches here, if you look at this table, the
current practice as far as nean linmt and PTIT are
about the sanme. Individual limts with the current
practice--none is allowed outside 75-125, and we

will talk nore about zero tolerance later on. In
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the PTIT there is no limt on individuals. The
nunber of tiers, it is a two-tier approach. The
tier sanple size--the guidance-defined what is the
sanple size and this, in ny mnd, is a very

i nfl exi bl e approach, whereas in the PTIT approach
it is a nore flexible approach and the applicant
determines the sanpl e size.

The tier Il testing in the current
approach is less likely to provide any added
benefit of going to the second tier. |In the PTIT
it provides added benefit.

M chael Gol den, who happens to be here in
this roomand is going to give the I PACRS
perspective |I finish, presented this slide. W had
a neeting with I PACRS on COctober 4th and after the
meeting | went over the discussion we had in a
previ ous advisory conmttee, and that slide really
got ny attention because it kind of summarized the
i ndustry group wish-list, if you wi sh.

The first one is to agree that the PTIT
test approach is the default standard. There is no

zero tol erance; and coverage as a quality
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definition to allow product-by-product
justification of sanple size flexibility, returning
to the sanple size, and to agree on a quality
standard that is acceptable to FDA and the

i ndustry; and to have a published gui dance
reflecting these agreenents. So, that was a
summary slide that was presented by M chael as what
they want as the end of our joint efforts.

We have achi eved several agreenents and we
really feel very good about the progress that has
been done in the last couple of years. It is very
clear, to repeat what | said earlier today and what
you will hear again tomorrow, that the agency is
committed to inplement the quality-by-design
principles, not only for oral inhalation drug
products but in all drug products. This is the
direction we are noving into. This is why we are
havi ng this discussion over many years. That is
why we restructured our office. That is why we are
changing the review process. W are committed to
doi ng that.

The agency is appreciative of the
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col l aboration with | PAC-RS t hroughout the process.
I think we had very good discussions and very
vi gorous debate that |I think was very beneficial to
us at the agency. | think we agree that PTIT is a
more scientific and risk-based approach to setting
dose sequential uniformty specification. W also
agree that the goal posts of 80-125 percent of the
| abel claimare good. W agree that under these
conditions with that particular test approach
elimnation of zero tolerance criteriais
appropriate. The FDA-proposed mnet hodol ogy for
control of upper and lower tails--one wll inpact
ef ficacy; the other one will inpact safety--outside
goal posts was accepted by | PACG-RS; the begi nning
and end testing fromthe sane unit was agreed. The
Pocock approach to split the type 1 error between
two tiers was agreed, and that approach conbi ned
the advantage of a larger sanple size in the second
tier with a reasonable possibility of conpleting
the test in the first tier. And, in summary,
think these agreenments are significant and took

substantial tinme and resources for | PAC-RS and from
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the agency to reach

VWere are we today? | think we need to
renenber, because we spent quite a bit of tineg,
effort and resources working on this because that
is an inportant issue, but it is very inportant for
us to renenber today that this test is just a test
of several attributes tested when evaluating the
quality of oral inhalation nasal drug products to
assure safety and efficacy. It is not the only
test. It is one of many for these kind of
products. And, we also need to remenber, as we do,
that this is only one kind, a small fraction of the
drug products that we have in the U S. narket today
where we have regulatory responsibility and where
we have an obligation to the public to address, to
make sure we establish and maintain appropriate
st andar ds.

The OC curves, that you have seen many
versions of and nost likely you will see nore this
afternoon, indicate the probability of passing a
gi ven hypot heti cal popul ati on standard devi ati on

These OC curves are not used for individual batch
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deci sions. W have devel oped sonme operationa
equations representing the approach that will be
used in practice to test a batch

That is illustrated on this slide. W
basically have two equations, if you are above or
bel ow, and using these two equations and sone
established case, Rik Lostritto devel oped this
approach, along with his coll eagues fromthe Ofice
of Biostatistics, and | amsure he will be
delighted to talk about it for hours and hours.

Once we devel oped this based on the
principles of PTIT, what | tasked our working group
was, using these equations and using this approach
and under different conditions, to see howthis
will apply to existing products or products in |ate
devel opnent.

Here is what we have found. the first
case was for solution MD. W |ooked at six
bat ches. The nunber of sanples tested was ten
Each can was tested at the begi nning and end of
life. In this case, the sanple nmean was close to

| abel claimwi thin three percent and the standard
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deviation was typically within three percent.

And we | ooked at coverage at 90 percent,
87-5 percent and others which are not listed here.
We did two different testing approaches, one, ten
for Tier I and the best of 90 percent coverage
within the goal posts. When we increased the sanple
size, we passed as well. No probl em

We | ooked at suspension MDIs. W | ooked
at low strength for multi-strength product. W
| ooked at three batches. The nunber tested was
ten. Each was tested at the beginning and end.
The sanple nean for these was not as tight as what
we had in the first case study. They were within
six percent of the |abel claimand the standard
deviation also was within five percent. Again,
there was no problemat all

We | ooked at high strength, the sane. No
probl em We | ooked at device netered
DPl case study, and we | ooked at three batches.
The information about the test is here on the
slide. Ten of 12 eval uates passed 90 percent

coverage with the smaller sanple in tier I; 11/12
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passed at 87.5 percent coverage. Al 12 passed at
tier Il. So, the multitude approach with the
flexibility that the application has in selecting
the sanple size allows passage of quality batches
under these approaches.

In sunmary, it is appropriate to set the
coverage within the defined goal posts of 80-120
percent | abel claimto assure that the quality is
inline with safety and efficacy concerns, and we
have appropriate bal ance between manufacturing risk
and consuner risk. W don't want to have good
quality batches thrown away but, at the sane tineg,
we don't want to have poor batches put into the
market. So, that is the balance that we have to
worry about.

We | ooked at a nunber of real cases and we
eval uated these, including recently approved
products and active candidates in |ater
devel opment. W believe that 90 percent coverage
is simlar to the current agency gui dance
recommendation if the zero tolerance criterion is

renoved. The zero tol erance was the biggest hurdle
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where there is no allowance for anything not to be
within a particul ar range.

Batches failing the current FDA criteria,
based on zero tol erance violation, will pass the
FDA' s proposed PTIT, and the proposal is going to
come in the next slide. So, even though 90 percent
is going to work okay, we believe that 87.5 percent
is nore flexible, yet allows for appropriate
discrimnation to ensure that quality batches are
mar ket ed; and that batches which are outside
acceptabl e safety and/ or efficacy ranges or which
represent inferior quality are rejected.

The proposal that we have, and this is our
thinking today, is the following: PTIT applied to
DDU testing is in line with our current
initiatives, which is quality-by-design and
demonstration of product and process know edge. It
is a better scientific approach than the current
way of setting specifications. It is a nore
sci ence and risk-based specification for drug
product .

The goal posts for 80-120 of the |abe
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claimis appropriate; 87.5 percent of coverage
within the goal posts is appropriate to assure the
clinical safety and efficacy in general for these
ki nd of drug products. | amnot saying this wll
be the standard for every single drug product.
Sanpl e size is determ ned and set by the applicant.
The applicant has the flexibility to determ ne how
many units it will have, 10, 20, 30, or it doesn't
necessarily have to be in that order, maybe 15, 26
or whatever. The applicant has the flexibility to
determ ne the sanpl e size.

Exceptions to the proposed criteria could
be proposed by the applicant with adequate
scientific justification. So, | amnot proposing
today 87.5 percent coverage to be for every single
product. This is the standard. However, deviation
fromthat needs to be justified, and we currently
do that and we will continue to do that. | am
proposi ng today, but we are comritted to update our
draft guidance to reflect the nore scientific and
ri sk-based approach of testing for these kinds of
drug products.

So, going back to Mchael Colden's slide,
I think we have agreed on everything they asked us

to work with, not because we wanted to agree with
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them but because we had a very vigorous scientific
di al ogue and we came to agreenent that these are
appropriate criteria that are based on good
sci ence.

The hanging issue there is agreenent on a
quality standard that is acceptable for FDA and
industry. |Is it going to be 87.5 percent versus 80
percent, 75 percent or whatever? Cbviously, we
have an obligation to set what we consider to be
the appropriate standard.

So, | want to go back to the meeting we
had a couple of weeks ago. This is what Dr. Janet
Wyodcock, the deputy commi ssioner and | ong-tine
Center director, put in her slide to define clearly
what is the review function. |If you |ook at the
second bullet, it clearly states that the applicant
has to come to us with a proposed specification
based on good science, and it is our obligation and

job and responsibility at the agency to set these
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standards and to naintain the product quality
standards. So, it is very clear in my mnd that
we, as the agency, are obligated for representing
the public and setting quality standards and
mai nt ai ni ng these standards.

Does this approach provide nore regul atory
flexibility than the existing guidance? | think it
does. Acceptable quality batches will be all owed
into the market that currently would be rejected
based on our existing guidance. W have | ooked at
some actual data. There is no zero tol erance
limt; flexibility in setting the sanple size; tier
Il testing does not carry any penalty; exceptions
to the criteria | am proposing could be proposed
based on appropriate justification

This is a question, but since we tal ked
about the way we phrase our questions--and | am
going to do better next tinme, it is not intended
outconme be a question; it is intended to bring sone
di scussion points either, now or after you hear
from M chael Gol den, about your input about what we

are proposing today in order to wap up the
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assignnent that we had fromthe committee. Wth
that, | thank you.

DR. COONEY: Thank you, Mdheb. | think it
is appropriate to have questions to you right now.
Then we will ask M chael Golden for the
presentation and then cone back and address the
question. Nozer?

DR. SI NGPURWALLA:  Well, it is al nost
4:30, 4:45 and you presented a very technica
presentation. It doesn't give sonmebody |ike nyself
enough tine to ponder, think and even ask a
sensi bl e question. So, if this question were put
to a vote right now, | would abstain on the grounds
that | don't understand and what | am going to ask
you to do is give us an opportunity to ponder the
i ssue, and the sane would apply to the next talk
too because | have been | ooking at the slides and
it is atechnical talk. You know, | think | have
sone understandi ng of these things and | have
difficulty following. | think the devil has al
the details in this case. So, | amjust at a | oss

to be able to comment in any intelligent way on

file:///C)/dummy/1025PHAR.TXT (337 of 382) [11/15/2005 10:20:38 AM]



file:///Cl/dummy/1025PHAR. TXT

this particular scenario. M. Chairman, that is

posi ti on.

DR COONEY: | will cone back to that.

Ken?
DR. MORRIS: |Is there any conpelling
reason to have a zero tolerance rule?

DR. NASR: No, it was originally an

nmy

original test and that is very much the traditiona

conpendi al approach. W carried that through in

many of the specifications. Now we are reexanining

the way we set specifications and that proposa

was

put forward by Dr. Hauck and it nmade perfect sense

that zero tol erance under this scenario i s not
needed.

DR COONEY: Mel ?7?

DR. KOCH. | just had rmaybe a question

You nentioned that this woul d be one of severa

tests that would be perforned. 1s this going to be

on a case-by-case? |If you do, say, six different

tests is there going to be a weight as to how ot her

results are pool ed together?

DR. NASR. The tests are not for the sane
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attributes. There are different tests to test
different attributes. This test is intended to
neasure the delivered dose content because what is
inportant is really not what is in the canister for
a netered-dose inhal er but how nmuch can be
delivered to the patient, and it depends on the
drug indication and it depends on the drug itself
and, because of safety and efficacy, we don't what
to in some cases have nore than is needed or in
sone cases havi ng none.

Again, there is sonme flexibility there,
Mel, and | think you are raising a very inportant
point. There has to be flexibility when we
evaluate this--and | think Dr. Chowdhury can
provide nore input. You know, for allergy it may
not be life-threatening but for things |ike asthnma
m ght be life-threatening so, obviously, there has
to be sone flexibility there when nmaking a
determination. The issue is comi ng before you
because we have a guidance that deals with these
kind of products with a nmulti-test for different

kind of attributes, and that created interest and
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di scussion for many, many years and | think it is
an inportant discussion. | think it is an
inmportant test but, as | said, it is one of so many
and our focus nowis to reexanine the entire
speci fication setting.

So, what | amtrying to do before you this
afternoon is describe the work of our working
group, reporting to you where we are today, and
asking for your input and reconmendati on.

DR COONEY: Paul ?

DR. FACKLER: | have a question on slide
15. It is the statenent that the 86.5 percent
coverage within the goal posts is appropriate. |
have to adnmit | didn't understand a |ot of this,
the detail here, but it |ooked like you cal cul ated
both 87.5 and 90 percent. So, | am wondering how
you can concl ude or why you concluded that 87.5
percent is appropriate.

DR. NASR. | think for 87.5 percent we
| ooked at the data we had, the drug products we
had, and we found that in nany cases the quality

products will be able to pass the 90 percent
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criteria but if they pass the 87.5 percent criteria
we are not really sacrificing an essential quality
that will inpact the safety and efficacy. So, we
feel like this will be an appropriate standard
rat her than going to sonething nore stringent. But
in some cases, Paul, it will be possible for the
applicant to come and say here is this particular
drug product; there is less risk if we are outside
the 87.5--maybe 86.3 or whatever and, again, that
will be something that we | ook at and, based on the
scientific justification and nmedi cati on needs, make
a determ nation to approve or not approve.

Agai n, our |long-term objective is not
really to focus on one test and a nunerical val ue,
but to focus on the quality-by-design as we
di scussed it today and discussed it before. Before
you go into drug devel opnent, you go and say this
is a drug that we are developing; this is the
i nt ended purpose for this drug; this is the
i nt ended popul ati on and here is what we think this
dose and range of dosing should be, and the

manuf act uri ng process and the need for adding a
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certain excipient or taking away an excipient, or
co-solvent or solvent, all these things need to be
there. And you design the specification and,
rat her than go through the entire devel opnent, you
test it and then we enter into a debate about is
the agency specification too tight or not.

DR. COONEY: | amgoing to ask M chae
CGol den to cone up and make a presentation. W are
going to run a bit over five o' clock. | hope that
i s agreeabl e.

DR. SINGPURWALLA: | nmay have to | eave

Updat e- - | PAC- RS Per spective

DR. GOLDEN: | am M chael ol den. I work

at GSK but today | amnot here for GSK. Today | am

here for I PACRS to give you an update on where we
stand on the discussions around PTIT test for
control of uniformity for oral, inhaled and nasa
drug products. | would like to rem nd the
conmittee that | PAC-RS is consortium of 13
compani es that manufacture and distribute inhal ed

products.

So, what | amgoing to do today is go over
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a variety of topics. First of all, | would just
like to say that we really appreciate the
opportunity to engage the agency in these
di scussions. W believe progress has been nade.
think Dr. Nasr summed up a lot of the agreements
nicely and I will reiterate sone of those
agreenents today. | think we have agreed on the

utility of this type of testing for control of

uniformty, and it looks like it is a step in the

right direction to nove towards quality-by-design

met hodol ogy for setting specifications.

We do, however, have sone comrents based

on our review of the FDA proposal that was

presented to us on Cctober 4. W have al so put
forward a position in the event that we have to
make a choice today, but | would |ike to nake it

clear that our strong preference would be to

continue the dialogue to work through sone of the

i ssues that we have still on the table, and cone to

an agreenment on a quality standard that is
appropriate for these products.

Dr. Nasr just a few minutes ago gave a
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presentation of the agreenents and | would like to
gi ve you an | PAC-RS perspective on those
agreenents. W both agree that PTIT test provides
a better way, a nore nmeaningful scientific way to
control batch quality and facilitates maki ng good
decisions in the process. W think it is aligned
with the quality-by-design principles that are
bei ng devel oped and rol |l ed out today.

The issue of relief on zero tol erance
makes this very attractive in ternms of being a
scientific approach. W agree that quality is best
defined by the coverage within the target interval,
and that the applicant should have the opportunity
to select the nost appropriate sanple size for
their product. W see this as an advantage in
terns of having flexible sanple sizes and not being
penal i zed for doing nore testing, and we think it
allows us to reduce the manufacturer's risk without
conprom sing product quality.

We have had some specific technica
agreenents. W have agreed on a distribution of

sanples in tier | and tier Il. W have agreed on
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the way to control testing from begi nning and
ending fromthe same can. And, we have agreed on
the way to distribute the type 1 error between the
two tiers. So, we have made a lot of progress in
agreenent s.

But there were a couple of agreenments that
were presented on Dr. Nasr's slide and we woul d
like to clarify that they are conditiona
agreenents. Those conditional agreenents are
dependent upon an acceptable quality standard. So,
for exanple, we can accept the FDA proposed
met hodol ogy for control of upper and | ower tails.
We can agree on the nethodol ogy for calculating the
goal posts of 80-120 as long as the quality standard
i s acceptabl e.

I will just briefly go over the
presentation that was given to us on Cctober 4. It
is a standard PTIT test where the test is applied
to the beginning and end doses separately. It has
a target interval of 80-120; has variable sample
sizes where you test beginning half and end of each

tier. The proposed standard was 87.5 percent but
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they al so presented sone ot her scenarios to
eval uate the inpact of different coverages.

So, we have sonme comments with regard to
the proposal. The first comrent relates to the
application of the test to the life stages
separately. W have not previously discussed that
in the work group and, you know, the first tinme we
tal ked about it was on Cctober 4. 1t turns out
that this makes the test significantly tighter than
previously discussed tests. It actually turns out
that inplementing the test in this way causes the
coverage requirenment to be greater than the design
point. It is actually 95.8 for the small test that
they proposed. It turns out that for this type of
test the coverage requirenent increases as you
drift away fromthe | abel claim

The proposal al so causes a very
significant increase in sanple size and it causes
frequent use of tier Il. Al though there were
flexible sanple sizes, the particul ar exanpl es that
were presented are really not practical for a

routine basis. | would ask you for a nonent to
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just imagine an analyst that had to run a stability
test where you have to do 61-80 and you had to go
totier Il the majority of tinmes. You would have
several batches, several conditions so it would end
up being several thousand anal yses that woul d have
to be done for this one test alone to make a
decision. |If you multiply that times these
products being typically anywhere from 120-200
doses, you can just imagine the work required to
test beginning and end on this many cans. So,
basically, the Cctober 4 proposal is tighter than
the MDI-DPlI draft gui dance.

I amgoing to talk a little bit about this
operational characteristic curve on this slide.
Qperational characteristic curves are used to
eval uate the performance of a given test when
presented with various nean and standard
deviations. It allows you to | ook at the
performance as well as conpare different
specifications. So, what | amgoing to do in this
slide is conpare the current proposal from Cctober
4 to the draft guidance specification

The draft gui dance specification is given
by the green Iine and the three different options

for testing in the Cctober 4 are given by these
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lines. | would just like to renind everybody about
how you can use these graphs. |If you have a
distribution that has a nean of 97 percent and has
a standard deviation that varies according to the X
axis, what you find is that the acceptance
probability goes down as you increase the standard
deviation. So, it allows you to conpare the
di fferent specification approaches. What | think
is obvious fromthis graph is that the proposal is
nmore stringent than the draft gui dance.

The other thing that you will be able to
see fromthis is that as you increase sanple size
you do get better relief on the producer risk side
of the curves. But in terns of this particular
proposal, that mnimal relief that you get up in
this area is overwhel ned by the increase in sanple
size that is required to get it.

So, like Dr. Nasr, we believe that it is

appropriate to use several nethodol ogies to
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evaluate a test. W |ike operationa
characteristic curves and an | PAC-RS presentation
without it would not be conplete. W also took the
poi nt of Dr. Nasr about needi ng case studies for
real sanples. So, we did the same thing they did.
We actually have coll ected a database of over 2000
bat ches of O NDPs, 1117 of which have been rel eased
tothe U S. market. | have to make it clear, these
are U S. comercial products that have been tested
and rel eased according to their specifications.

O those, 1045 batches are MD's and DPIs,
but only 96 of those batches had sufficient sanples
for us to do this analysis. So, we chose to focus
on the HFA MDI's because they are representative of
current technology. Like the agency, we had to
pool sone data to do the test, and we believe we
have done this case study analysis in a manner
i dentical to the agency.

So, I will try to run through these
qui ckly. W have a U S. commrercial solution, HFA
MDI ; had 23 batches. The sanple nmeans ranged from

98- 111. Sanple standard devi ations ranged from 3.8
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to 7.9. If we focus on this particular bar,
because it represents the proposal that was given
on Cctober 4, there is an 83 percent conpliance
rate with the FDA proposal. But 11 of the 23
batches required to go to tier Il testing to
conpl ete the anal ysi s.

Simlarly, we have a U S. conmercial HFA
suspension. |t has 28 batches; means in this
range; standard deviations in this range, and the
total nunber of batches that passed was 19 out of

28, or 68 percent, with 22 out of 28 batches

requiring tier Il testing. The significance of
going to tier Il is that the average sanple size is
i ncreased.

The third case study, commrerci al
suspensi on HFA MDI, 26 batches; nmeans in this
range; standard deviations typically from3-9
percent but the data al so had an exanpl e where 14
percent was observed. In this particular product
only 50 percent of the batches passed and 22 of the
26 batches required tier Il testing. The sanple
size on average was 48.

I want to remind us that we tal ked about
the need to | ook at real data. The agency did

their case studies to denpbnstrate that their
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proposal was acceptable. W have provided these to
demonstrate that it is not acceptable.

So, what are the conclusions we can draw
fromour case studies? Twenty-six of the 77
bat ches have failed the FDA proposal. W have to
keep in mnd that every single one of those batches
passed their approved specification and were
rel eased to the market and were suitable for their
i ntended use.

The | owest coverage presented by the
agency actually resulted in a 58-91 percent
conpliance rate, and even that would be
unacceptabl e froma conpliance and busi ness
standpoint. So, we believe these case studies
illustrate why the October 4 proposal is not
acceptable to | PAC RS

I would just like to take a mnute to make
sure everybody understands. CQur strong preference

is to continue the dialogue that we started. W
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think we made sufficient progress. W think that
there is potentially light at the end of the tunne
here. W have noved a long way. It would be sad
tolet it go at this point. So, we have prepared a
proposal in the event that a decision nust be nade
today, but taking the conversations that we have
heard after Dr. Nasr's presentation, maybe we don't
have to nmake a decision today. But | would stil
like to present the | PAC-RS proposal to give you a
perspective on our thinking.

We devel oped this test and presented it in
our working group discussions back in 1994. It is
based on a net hodol ogy described in a 1955 journa
presentation. It is called the Lieberman and
Resni kof f approach and it is a way to maintain
constant coverage as the nean varies.

It has a coverage requirenment of 82.5;
goal posts of 80-120. The begi nning and end doses
are eval uated together instead of separately as in
the agency proposal. Again, as the agency
suggests, it is appropriate to have variable sanple
si ze.

We al so agree with the agency that
exceptions will need to be justified on a

case- by-case basis using good, sound science. W
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think that is an appropriate way to regul ate and we
support that.

I amnot going to go into detail about the
actual mechanics of the test, but | guess the
bottomline is that this test can be applied
reasonably straightforward as any paranetric
tol erance interval test.

So, what do we think the benefits are of
the I PAC-RS proposal? W think it provides a
quality standard in which the najority of nodern
O DP can conply. W think it correctly controls
the design point coverage for batches on and off
target. But, don't forget, we still have to
i ncrease the standard deviation if we have off
target neans to neet the coverage requirement. It
is scientifically rigorous. |t has precedent in
the literature. And, as suggested by the agency,
it utilizes the Pocock distribution of alphas.

Coni ng back to sone OC curves, and | need
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to take a minute to describe the information
content. W have several sets of OC curves on this
slide. Again, we have acceptance probability on
the Y axis. W have standard deviation on the X
axis. W have cal cul ated these curves based on a
bat ch mean of 97 percent because that is fairy
typical for an inhaled product.

I would like to draw your attention to
these two curves, here. These two curves represent
the international standards for dose unifornity.
They are applied in Europe, Canada and Australi a.

I would also like to draw your attention to the
green curve which is the requirenment that is
represented in the 1998 draft gui dance. The two
curves here represent the | PAC-RS original proposa
in 2001. Wen we designed this test we said that
it would be good to match the agency test in termns
of consumer protection and match t he European

gui dance in ternms of producer risk. So, that is
the basis for the design for the original proposal

We had industry agreenent that that was an

accept abl e approach; that it was an appropriate way
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to control product quality. W entered into
di scussions with the agency back then, and we have
| earned nore about their perspective on howto
control and the things that they are concerned
about and it was clear that our original proposa
needed revision. So, we nmade sonme changes to our
original proposal to address their concerns. W
thought it was reasonable to have a quality
standard that provided sone relief fromthe 1998
gui dance yet was tighter than the requirenments
potentially outside the U S. because we have
different concerns in the United States.

So, we had a couple of different options
here. W have a yellow curve that is
representative of the proposal that | put forward
today for the Lieberman and Resni koff net hodol ogy
PTI. W have the blue approach which is really
basically the FDA' s approach but with a different
coverage requirenment and different way of handling
the sanples. So, you can see they are fairly
conpar abl e and, you know, we could go either way on

the nmet hodol ogy as long as the quality standard is
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appropri at e.

But | would also now like to draw your
attention to this red curve, and that is the
proposal that was given to us on Cctober 4. So, it
is significantly tighter than all of these
proposals. | would like to give you one exanpl e of
the magnitude on industry of applying this test.
If, for exanple, you had a product that was around
9 percent, you would only pass about 5 percent of
the batches if it had a 97 percent of target nean.
For the draft guidance test | think it is up to
around 85. So, there would be a very significant
reduction in the acceptance probability by noving
to this test, and | think that further illustrates
why IPAC-RS thinks it is unacceptable.

These are additional OC curves for
approved products. | don't want to go into a |ot
of detail about exactly what they nean, but the
bottomline is we think it is appropriate to
approve products on a case-by-case basis, and it is
clear that there is a range of OC curves that are

achi eved for approved products and their
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specification. | will draw your attention to a
couple of curves. The red curve, which is the 1998
draft gui dance--sone products can neet it; sone
can't. Cearly, there is an option to justify an
exception, and those options are based on good
sci ence and consi derations of nedication inpact.
So, we support this approach

We al so draw your attention to the green
I'ine, which would be the line that would be created
by the Cctober 4 proposal. In this case al nost al
the products woul d require an exception to the
gui dance. So, what we propose is a quality
standard that is consistent with these blue curves
where nost of the products would be compliant.
There woul d still need to be sone exceptions, but
it wouldn't be an exception in al nbst every case.

So, again, | want to reiterate that we
bel i eve that we need sone additional dialogue to
move this forward. W are open and fl exi bl e about
the met hodol ogy of the test as long as the quality
standard is appropriate. And, we think the quality

standard shoul d be appropriate so that the najority
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of the drug products can conply with the test and
quality standard with the snall est sanple size
present ed today.

I think this question is irrel evant now.

I don't want us to focus on this. But | would be
open to questions at this point if there are any
questi ons.

Conmittee Di scussion and Recommendati ons

DR. COONEY: Thank you very much. This is
open for coment and questions fromthe comittee.
Carol ?

DR GLOFF: Maybe | just didn't followit,
what was the rationale for assaying the beginning
and end doses together rather than separately?

DR GOLDEN. | guess it is a nore typica
way that you would evaluate the data. You woul d
coll ect the sanples and pool themtogether to
cal cul ate the neans and standard devi ati ons.

DR. COONEY: Ken?

DR. MORRIS: \What is the actual test, not
the statistical test but the test where you are

saying there would be a |l ot nore sanples to
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anal yze? \What are we tal king about?

DR. GOLDEN: It is a delivered dose test
where you have a collector, where you pull air
through to create a flow and a suction. You fire
the inhaler into the collector and then you
retrieve the dose fromthe collector, assay the
dose and then analyze the results relevant to the
speci fication.

DR MORRIS: So, are we tal king about
mnutes to test, hours, seconds?

DR. GOLDEN: Days.

DR MORRIS: Days?

DR. GOLDEN. W are tal king days.

DR MORRIS: Per test?

DR GOLDEN. Not per individual can test
but per group of tests.

DR. MORRIS: Per group of tests?

DR GOLDEN: Yes.

DR MORRIS: So, what would be a typica
nunber you do now versus what this would nean?

DR GOLDEN. Well, it depends on whet her

or not you use autonmated equipnent. |If you did it
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manual | y- -

DR MORRIS: Well, you don't do it
manual |y, do you?

DR. GOLDEN. Sone people still do. If you
did it manually it would take probably all day to
collect ten sanples. If you did it automated you
m ght be able to do--dependi ng on how you have your
automated kit set up, naybe 30 or 40. | amnot a
real expert on that so you would have to take that
with a grain of salt.

DR COONEY: Richard?

DR, LOSTRITTO  Thank you. | would |ike
to maybe di spel sone of the confusion around here.
You know, you have seen sone exanples where it
| ooks |ike our proposal works great and you have
seen sonme exanpl es where it | ooks |ike that
proposal works terribly.

I amsorry, Mchael, the first time | saw
you slides was today after lunch and | wish | had
seen them between Cctober 4 and today because
really there is a fundanental error that you have

in slides five and six, and | am surprised because
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we have a concordance of conputational approach
We have never considered making the test to
separ at e begi nning and end. Qur approach has
al ways been to pool them So, | see exactly where
you are comng frombut, unfortunately, everything
after, and including slide six, doesn't bear
accurately on the proposed FDA test.

Qur approach was to take ten
beginning--let's just say ten to pick a nunber, ten
begi nning and ten end and have a criteria for the
mean for the beginning, a criteria for the end and
the nmean, and then to take the total nean and al
t he sanpl es--20--standard devi ati on and the nmean of
the 20 and use that as the PTIT criteria. |In that
case, for exanple, an on-target case with a
standard deviati on of ten percent would pass at the
second tier of the 10-30 approach using the 87.5
percent coverage.

So, before we start going any further, |
have to point out that there is a fundanental error
in your approach. | can see exactly where your
concerns are but they are all for the wong reason

DR. GOLDEN: Yes, | guess, you know, we
have |imted opportunity to discuss the proposa

and it wasn't clear to us exactly how you did the
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test. But fromdiscussions we got the distinct
i mpression that you were applying the test to
begi nni ng and end.

DR LOSTRITTG Well, we had studied the
test in that regard because, you know, we were
charged with evaluating the validity of this test
and one of those is to look at trends from
beginning to end that may be non-normal. Wt hout
getting too technical, every tine you sanple a
met er ed-dose i nhal er you perturb the system There
are changes in the systemas you get near the enpty
unit of the can, and so on. So, we |ooked at the
begi nning and end stages as a tool to evaluate it.
But from the begi nning our approach has al ways been
to pool that data when you actually would use the
test.

DR. GOLDEN: | guess that wasn't perfectly
clear. W were led to believe that they were
testing separately. So, mi stake.

DR COONEY: Does this conversation
change?

DR GOLDEN: Not really. | nean, | think
it does change it a little bit. Wat it changes is
that our interpretation of how the test was applied

was not correct. W didn't get enough infornation
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fromthe exanple to fully understand how it was
applied. Qur understanding was that it was applied
individually. 1t turns out that nay not be the
case. |If that is not the case, then the situation
isn't as dire as we had presented it.

DR. COONEY: | guess from ny perspective
fromwhat | amhearing right now, | certainly
understand the desire to bring this project to sone
closure. It has been there for a period of tine, a
long period of time. As everyone seens to agree,
significant progress has been made. It sounds to
me |like you are al nost there, but not necessarily
qui te there.

DR. GOLDEN: Right.

DR. COONEY: | amgetting sone readi ng

fromthe coomittee that there is a disconfort in
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taking a vote on a decision that is an inportant
deci si on- -

DR GOLDEN: Right.

DR. COONEY: --and to rush it through when
it is alnmost there but not quite there.

DR GOLDEN: Right.

DR COONEY: So, as Chair, | would like to
suggest that the question come off the table for
this neeting; that everybody try to come to where
they need to be, just a little step closer, and
per haps cone back with a question that | think we
can vote on and the conmittee has had time to | ook

at the results. Do | hear any additional comments

on this?

DR WNKLE: Could |I coment too?

DR. COONEY: Pl ease, Helen

DR. W NKLE: Because of the fact the
conmittee only neets every six nonths, | would hate

to postpone us being able to rewite this guidance
based on waiting that long. It will obviously take
us long to wite a guidance but | would hate to

wait six nonths to get into this. |Is there any

file:///C)/dummy/1025PHAR.TXT (364 of 382) [11/15/2005 10:20:38 AM]



file:///Cl/dummy/1025PHAR. TXT

365
possibility that based on the information that we
were given today that we could, in fact, poll the
conmittee later on by e-mail or sone nmethod |ike
that, or bring the conmmittee back in to discuss
this before six nonths fromnow? Because we really
would like to reach some concl usi ons and nove on.

DR COONEY: M understanding is that the
next step would be to nove forward with drafting a
gui dance. |Is it possible to do these things in
paral l el ?

DR. WNKLE: The thing too about drafting
a guidance is that industry would have an
opportunity to conment on the guidance if we got it
out before we tal ked about it again. So, yes, |
think that is possible.

DR MORRIS: Can | ask a question?
don't know who exactly to ask it, R k or M chael
So, if you were to recal cul ate based on the new
revel ati on about the way the sanpling is being
done, we could see those data fairly quickly. | am
assuning that wouldn't take a long tine.

DR. LOSTRITTO  No. Actually, | could
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probably trace it over one of the OC curves that
M chael has.

DR MORRIS: Can we at |east see the data
tomorrow, then if you want to | ook at it separately
that is fine? But so we would have the data before
we |eft.

DR COONEY: We could cone back and
per haps carve out sone tine tonorrow to continue
this discussion. |s that appropriate? |Is that
reasonabl e?

DR. GOLDEN: | would have to change pl ans.

DR WNKLE: Wy don't we cone back
tomorrow with maybe 15 or 20 minutes of tine where
Ri k present the curve to you so that you will be
able to see it?

DR NASR: If | also may suggest, | think
M chael and his coll eagues can go back and | ook at
their interpretation of the test before conming to
the coomittee tonorrow, because | think there is a
strong desire on ny part to put this issue to rest
because we have a lot of other initiatives we need
to focus on.

But | just want to have an additiona
question for clarification, if | may. |In sone of

the cases that you presented, M chael, where you
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are saying they failed the FDA test, was that
failure after the first tier or both tiers?

DR GOLDEN. Well, they required two tiers
to fail.

DR. NASR | understand, but when you go
to your slides, several slides that you had, you
said they failed the FDA test. Are you referring

to failing the first tier or both tiers?

DR GOLDEN. | amnot entirely sure here.
DR. NASR | need outcone know.
DR. GOLDEN: Ckay. | will have to get

back to you tonorrow.

DR. COONEY: Nozer?

DR. SI NGPURWALLA: | amsorry, | think
this is a very serious matter. | think it has been
presented in the nick of tine. Depriving me of an
opportunity to really understand what is going on,
and then requiring ne to vote on it either today or

tomorrow, | still don't think that gives ne enough
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time. Helen, | amsorry, you have to nmake a
decision. | realize that. Maybe there is a way to
make a deci sion quicker than six nonths from now.

But | do have one serious concern. The
concern applies to your presentation as well as
Moheb's presentation. It says the sanple size is
determined by the applicant in both cases. Now, in
that nice journal that you cited, Journal of the
American Statistical Association, several years ago
I wote a paper on these military standard pl ans,
not these particular ones but simlar plans.
essentially nmade the argunent that an unscrupul ous
manuf acturer can essentially push through an
undesi rabl e product by choosing a sanple size in a
certain way; that a small sanple size could lead to
acceptance but if you just waited a little bit
longer it would lead to rejection. So, the choice
of the sanple size should not be the prerogative of
the applicant.

DR. GOLDEN: | think if you have the
opportunity to set coverage as the quality standard

and you can denonstrate that there is no | oss of
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ability to detect that |evel of coverage with an
increase in sanple size or decrease in sanple size,
there is no opportunity to pull a fast one--

DR SI NGPURWALLA: There is.

DR. GOLDEN: --and in this particular
instance, testing additional sanples to get
significant relief would be incredibly costly so it
woul dn't be like you were, you know, just trying to
pull a fast one.

DR, SI NGPURWALLA: No, the ability to pul
a fast one or not is a function of how robust the
procedure is to a distributional assunption

DR GOLDEN: Right.

DR. SINGPURWALLA: If, for exanple, in an
application if you use a sanpling plan designed for
the exponential distribution and, in fact, your
product has a distribution other than the
exponential, then that opportunity to do what |
sai d can happen, whether it is done with intent or
whether it is done innocently, can arise. So, | am
very dubi ous about sanple sizes being chosen by

whoever is the one trying to, you know, deliver the

file:///C)/dummy/1025PHAR.TXT (369 of 382) [11/15/2005 10:20:38 AM]



file:///Cl/dummy/1025PHAR. TXT

370
product. M preference is that the sanple size be
chosen by the evaluator or by the acceptor. That
bot hers ne.

DR. GOLDEN. | don't agree--

DR. COONEY: | want to try to nove al ong
with just a few nore points and then cone to sone
closure. Rik?

DR. LOSTRITTO  Yes, we addressed the same
conundrum that you nentioned. The way this is
designed, the quality standard or the coverage is
defined in terns of the full popul ation, which we
can never test. W test a sanple and the size of
that sanple is related to the confidence we have
that it represents the batch. The | arger the
sanpl e, the nore confidence we have; the smaller
the sanple, the |ess confidence we have. That is
why the criteria are nore stringent on the smaller
sanpl e sizes

Also, | will nake it clear that the
appl i cant determ nes the sanple size but sets it.
They aren't allowed to change it a priori. It is

set based on the confidence they have in their
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product and their manufacturing history, and al so
their bal ance of resources and costs and time and
now nmuch testing they want to do, and how much ri sk
they want to put into it. So, then can then decide
based on the performance, for exanple if their
product routinely has a standard deviation of ten
and it is always on target on the nmean, then they
will know they will probably be safe going with a
smal | size, small sanple size tier | and Il. But
the quality standard is set to the popul ation
performance and that is why the sanple--

DR SINGPURWALLA: And | amgoing to
propose the following as a sinulation: Choose a
sample size that is small. Make a decision on a
certain batch. Go ahead and increase the sanple
size and see how nany tinmes the decision gets
reversed. |f the decision gets reversed a
significant nunber of tines, then ny point has been
made. |If it doesn't, your point has been nade.
But | suspect that smaller sanple sizes could |ead
to--you know, change in the sanple size could

reverse the decision. 1 don't know where you want
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to take this matter but if the conmittee wants to
make a decision on it tonmorrow, that is fine with
me. | will abstain.

DR. O NElILL: Aside fromyou, Prof.
Singpurwal la, | would be interested in the take
fromthe rest of the cormittee about the conplexity
of the decision you are being asked to nmake on the
test. The test has a lot of sensible statistica
properties that have been thought through over the
| ast year and a half. This book is essentially the
compilation of the material that essentially has
gone back and forth between the working group and
| PAC and FDA, and a |ot of discussions to sort of
come to grips with marrying sort of the statistica
properties with the programs properties. The
program s properties nmean what is a reasonabl e
al | owabl e coverage? Can we go further than 87.5
percent? 1Is it even reasonable, public health
Wi se, to go down to 87 percent?

Everybody has sort of agreed that the
goal posts are going to be fixed, at least at this

time. You could have fooled around with those.
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So, you have four or five things you can foo
around with. You can fool around with the
goal posts. You can food around with the sanple

size. You can fool around with the coverage.

There are a nunber of things. Wat is nowleft to

fool around with is the sanple size and essentially

the coverage and those were sort of the two

proposals. | think it is unfortunate that you put

up a straw man on a m sunderstanding of all the

wor k that has gone into this.

DR. GOLDEN: | think it is unfortunate

t oo.

DR ONEILL: It is very unfortunate and

what | am concerned about is we gave you the

docunentation. W gave you the conputer prograns.

You guys sat down with us. This is a fixable

thing--this is a fixable thing in terns of

recalculation. But | think after the recal cul ati on

is done it is a yes or no. Are these curves

reasonabl e? And, | think the programis wei ghing

in essentially on what they think is asking you,

this a reasonable thing for us to propose. But
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think this working group has tried to put all of
this kind of confusion and this kind of |ack of
under st andi ng asi de so the program could cone to

grips on this.

DR. GOLDEN: | have to make one comment,

just in ny own defense, we requested the detail
did not receive the detail. That is why the
m st ake was made. Just to set the record clear,

that is the main reason | want to say that.

DR. COONEY: | would like to go around and

fol |l owup, Bob, on your suggestions and get
comments fromthe other comttee nenbers, very
brief comments. Pat?

DR. DELUCA: Well, you know, as far as

trying to evaluate these proposals, | don't think
amin a position to do that, essentially because of

what we just heard. | guess | appreciate the fact

that this is not an issue that has been just
brought forward now. This has been going on for
about five years. | guess what | heard Hel en
saying is that you want to nove forward on a

gui dance and that you are going to take into
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consi deration these proposals. |Is that what | am
hearing? W are not voting on go with this
proposal or go with that proposal

DR COONEY: W are.

DR. DELUCA: It may be a little premature
to do that. You know, | feel confident that you
are going to take both of these proposals and the
corrected version and use those in preparing this
gui dance so that you can nove forward. | would be
confortable with that but | wouldn't be in trying
to say, well, | vote yes for this and no for that.

DR GOLDEN: | mean, we woul d advocate a
new process because we were presented a proposal;
we have had really no tine to have any discussions
with our coll eagues at the agency. | think we need
sonme further discussions. W need to clear up our
m st akes and then cone back together and tal k about
it rationally.

DR. COONEY: Excuse ne, | would like to go
around with the conmttee. Ken

DR MORRIS: M chael, aside fromwhat has

gone on because | think there is obviously sone

file:///C)/dummy/1025PHAR.TXT (375 of 382) [11/15/2005 10:20:38 AM]



file:///Cl/dummy/1025PHAR. TXT

m scomuni cation, but if the OC curves were
overl ayabl e, would that then be satisfactory?

DR GOLDEN. That would be satisfactory.

DR MORRIS: | don't have Nozer's
know edge of statistics but it sort of |ooks like a
relatively straightforward content uniformty issue
in the range sense, the 80-120. So, if that is the
only stunbling bl ock, then naybe a reanal ysis woul d
take care of it. |If that were the case and they
coi ncide well enough, it seens like a pretty
strai ghtforward thing.

DR COONEY: Judy?

DR. BOEHLERT: You know, | woul d agree
with that last conment. | would |ike to see the
data recal cul ated using the appropriate conditions,
and then we are at a point where we can nake a
deci si on whether it nmakes sense or not. But
wi thout that--this |ooks very bad but it is not
t hat bad.

DR. GOLDEN: Right, it sounds like it is

not that bad.

DR. COONEY: WMarc?

DR. SWADENER:  No.

DR COONEY: Carol?

DR GLOFF: | feel the same way. | need
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to see the data before | can decide if | can vote
on this or not.

DR. COONEY: Nozer?

DR SI NGPURWALLA: | think |I have said
what | have to say. Something is not clear to ne
based on what Dr. O Neill said and what you are
saying. Are you in sone sense adversaries?

DR. GOLDEN: No, we just wanted--

DR SINGPURWALLA: Is there any hint of an
adversarial relationship?

DR GOLDEN: | think there is sone

polarity but | don't consider us adversaries.

DR O NEILL: | don't consider us
adversaries either. | think there has been a | ot
of work going on. | think there has been a

m sunder st andi ng of "we didn't get sonething that
you shoul d have given us" kind of a thing going on
right here. This is water under the bridge--

DR. COONEY: Excuse nme, Bob. Cynthia?

DR. SELASSIE: Yes, | agree. | would like
to see a reanalysis of the data.

DR KOCH: | agree with all the other
conment s here.

DR COONEY: Paul? Gerry?

DR FACKLER: Certainly my feelings are
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represented by M chael

DR MGIACCIO Yes, | think we need to
take the tine to reanalyze it before you nove
f or war d.

DR. COONEY: | think the suggestion is
clear in terns of the analysis. | also heard a
suggestion that it may be possible tonight to go
back to get together--

DR GOLDEN. | really can't coment on
t hat .

DR. COONEY: Hel en?

DR WNKLE: W do have sone tine
tomorrow. We have about 15 minutes. W have only
one presentation in the open session. | think at
|l east it would be hel pful to bring sone of that

data back tonorrow, whether we nmake a deci sion or
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not. | think there has been a | ot of
m sunder st andi ng here, probably m sunderstandi ng on
the part of everyone concerned--I|ack of
comuni cation. So, | think if we have the tine
tomorrow to bring back the information to begin to
discuss it and see where we need to go from here
woul d make sense.

DR. COONEY: | would like to suggest two
things. One, that the rel evant people cone
together to | ook at the proper presentation of the
data and, second, that there be some thinking of
the question that can be put to the conmittee to
al | ow both an opportunity to nove forward on a
gui dance, perhaps with or w thout a proviso that
sone additional dial ogue take place.

DR. NASR. | think there are a couple of
things that can facilitate noving forward because
that is our intent. Oneis, if it is possible for
our coll eagues on the I PAC-RS side, with
clarification provided by R k now, to reexam ne
this and they can cone back to us either before we

meet jointly with you, or whatever, and tell us how
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t hat changes--how bad the analysis is, | think that
woul d be useful.

The other thing that | think is inportant
for us to look at, if you look at their summary
slide of the proposal, it is identical to ny
sunmmary slide proposal, with one difference,
notabl e difference, and that is instead of going
from87.5 to 82.5. |If you look at the data
presented by I PACRS, by Mchael this afternoon,
and even with 82.5 50 percent of the products are
failing. So, there is something here that we need
to look at. Also, | think we need to coll aborate
because we are tal king about this test as a
multi-tier test approach. So, when the
presentation is nade to us tonorrow we need to know
for sure if this passed the test or passed one
tier.

DR GOLDEN: Passed both tests.

DR. COONEY: | think where we are right
now is that we are not going to take a vote on the
question this afternoon, but we will cone

back--there is tine tonorrow. Wat tinme? Helen,
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can you give nme sonme gui dance?

DR. WNKLE: W can do it any time
tomorrow you would Iike. W have an hour devoted
to the public hearing. W only have 10 m nutes
worth of public hearing tine that has been
dedi cated so we have 50 minutes in the mddle of
the day but we can take those 50 minutes any tine
you woul d li ke.

DR. COONEY: The bus is bringing the
conmmittee here early tonorrow. W can even start
earlier if that is feasible.

DR WNKLE: That is fine.

DR. COONEY: It is posted on the web as
8:30. We can't change the 8:30 time. W will
start at 8:30.

DR. GOLDEN. W wouldn't be prepared to
gi ve feedback until the afternoon because our
col l eagues that are responsible for the test live
i n Sweden.

DR. COONEY: Then | propose that we
reconvene on this topic at approxi mately one

o' clock tonorrow, which is the open public hearing
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time. So, we will reconvene on this question

tonorrow at that tine.

I would Iike to close the neeting for the

day and thank everyone for their patience, and we

will see you tonorrow norning.

[ Wher eupon, at 5:37 p.m, the proceedings

were recessed, to reconvene at 8:30 a.m, on

Wednesday, Cctober 26, 2005.]
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