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PROCEEDI NGS

DR LEE: Good norning. | amcalling this
neeting to order. | amVincent Lee, the acting
chair of this conmmttee. It is the Advisory
Commi ttee for Pharmaceutical Science. | would like

to begin by going around the table and letting the
nmenbers introduce hinself or herself, and we will
start with ny colleague on ny left.

I ntroducti ons

DR ANDERSON: | am d oria Anderson,
Fuller E. Callaway Professor of Chemistry at Morris
Brown College in Atlanta.

DR BLOOM  Joseph Bl oom University of
Puerto Ri co.

DR. VENI TZ: Jurgen Venitz, Virginia
Commonweal th Uni versity.

DR. MOYE: Lem Moyye, University of Texas.

DR. BOEHLERT: Judy Boehl ert, consultant
to the pharmaceutical industry.

DR. RODRI GUEZ- HORNEDO:  Nai r Rodri guez,
prof essor of pharmaceutical sciences, University of
M chi gan.

DR SHEK: Efriam Shek, Abbott
Laboratori es.

DR. SHARGEL: Leon Shargel, Eon Labs
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Manuf act uri ng.

DR. WLDING lan WIding, Pharnmaceutical
Profiles.

DR KARIM Aziz Karim Takeda
Phar maceutical s, in Chicago.

DR CONNER  Dal e Conner, FDA

DR GALSON: Steve Gal son, FDA

DR W NKLE: Helen Wnkle, FDA

DR HUSSAIN: A az Hussain, FDA

DR LESKG Larry Lesko, clinical
phar macol ogy at FDA.

DR. BERG Mary Berg, College of Pharnmacy,
Uni versity of | owa.

DR DQULL: John Doull, KU Medical Center.

DR JUSKO WIIliam Jusko, State
Uni versity of New York at Buffalo.

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

DR. MEYER  Marvin Meyer, emeritus
professor, University of Tennessee, Coll ege of
Phar macy.

DR. KIBBE: Art Kibbe, WIkes University
School of Pharmacy.

MS. REEDY: Kathl een Reedy, FDA

DR LEE: Once again, Vincent Lee,
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University of Southern California. Let ne ask the
conmittee nmenbers to raise their hand so everybody
knows who is on the commttee. Thank you very
much. | think the comrittee is wi de awake and
ready to go. Kathleen, would you please read the
conflict of interest?

Conflict of Interest

MS. REEDY: This is the acknow edgenent
related to general matters waivers for the Advisory
Committee for Pharnmaceutical Science for May 7,
2002.

The Food and Drug Adm nistration has
prepared general matters wai vers for the follow ng
speci al governnent enpl oyees, Drs. Marvin Meyer,
Mary Berg, Judy Boehlert, Vincent Lee, Leruel Moye,
Gordon Amidon and Patrick DeLuca which pernit their
participation in today's neeting of the Advisory
Conmi ttee for Pharmaceutical Science.

The conmittee will discuss, one, the
current status of, and future plans for the draft
FDA gui dance entitled guidance for industry,
food-effect bioavailability and fed bi oequival ence
studi es: study design, data analysis, and | abeling;
two, discuss and provide coments on the

bi ophar maceutics classification system BCS; and,
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t hree, discuss and provide direction for future
subconmi tt ees.

Unli ke issues before a commttee in which
a particular product is discussed, issues of
broader applicability, such as the topic of today's
neeting, involve many industrial sponsors and
acadeni c institutions.

The conmi ttee nenbers have been screened
for their financial interests as they apply to the
general topic at hand. Because general topics
i mpact on so nany institutions, it is not prudent
torecite all potential conflicts of interest as
they apply to each nmenber. FDA acknow edges t hat
there nay be potential conflicts of interest, but
because of the general nature of the discussion
before the conmittee these potential conflicts are
nmti gated.

W would also like to note for the record
that Drs. Leon Shargel of Eon Labs Manufacturing,

Ef ri am Shek of Abbott Laboratories, Thomas Garcia
of Pfizer, Tobias Massa of Eli Lilly & Conpany,
Azi z Karim of Takeda Pharnaceuticals North America
and Jack Cook of Pfizer d obal Research and

Devel opnent are participating in this nmeeting as

i ndustry representatives, acting on behalf of
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regul ated industry. As such, they have not been
screened for any conflicts of interest.

In the event that the discussions involve
any other products or firms not already on the
agenda for which FDA participants have a financia
interest, the participants are aware of the need to
excl ude themnsel ves from such invol venent 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 involvenent with
any firmwhose product they nmay wi sh to comment
upon.

DR. LEE: Thank you, Kathy. Now | would
like to call Helen Wnkle, Acting Director of OPS,
to introduce the neeting.

I ntroduction to Meeting

DR. WNKLE: Good norning, everyone. It
is really nice to see everybody here. | think this
is one of the few tinmes everyone has actually been
in the roomand present because normally we have a
| ot of people on the tel ephone. So, it is good to
have all our menbers here.

| want to wel come everyone to the neeting

today, and | think this is really going to be a
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great opportunity for us to neet with the conmittee
and to discuss what | consider to be a nunber of
really inportant scientific topics. M job this
norning is just basically to give everyone a
rundown on the agenda for the next two days, and it
is a pretty full agenda but | think there will be a
ot of things we can discuss and | think it will be
very worthwhil e.

Today, Dr. Hussain will introduce the
Center's proposal for future subcomrittees to this
advisory comittee. As you all know, Dr. Hussain
has oversight for the advisory commttee, and has
been | ooking at a variety of ways that we m ght
help in making the conmmittee as effective as
possible. | think it is very difficult with
running this type of conmittee that is focused on a
variety of issues because you have to have a nunber
of different disciplines in the roomto discuss the
i ssues, and sonetinmes it is not as easy to flesh
t hose issues out for presentation to the main
comttee. So, | think we have been sort of
bounci ng around ideas internally in OPS for ways in
whi ch we can help the conmittee nenbers in being
able to be better prepared to nmake reconmmrendati ons.

So, Dr. Hussain will talk about our proposal for
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t hat .

Next, follow ng that discussion, we wll
di scuss two bi opharmtopics, and Dr. Larry Lesko,
who has al ready introduced hinself, fromthe Ofice
of dinical Pharmacol ogy and Bi opharmaceutics, wll
| ead those discussions. The Ofice of dinica
Phar macol ogy and Bi opharmaceutics, along with the
O fice of Generic Drugs, has been sort of grappling
with these issues in order to finalize severa
gui dances or to actually, in one case, expand on a
gui dance. So, we will present those issues today
and tal k about ways that we can nove forward in
these two really inportant areas.

The first issue that we will talk about in
the biopharmarea is regulatory recommendati ons on
bi oequi val ence studi es under fed conditions. In
order to facilitate getting the gui dance out we
have basically two questions which need to be
addressed today. One is regarding the waivers of
in vivo fed studies for ANDAs for BCS Cass | drugs
and drug products, and the second is the confidence
intervals and criteria to clai mbetween fasted and
fed states of new drugs and between fed states for
generic drugs. This is an issue that | think will

have a | ot of discussion with it, and | | ook

10
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forward to hearing that. W want to listen
basically to what can be added to this
scientifically, to get your feel on this and then
we will go back and regroup internally, and decide
where we need to go with this guidance.

The second topic we want to di scuss under
t he bi opharm area is next steps for the
bi opharmaceutics classification system The BCS
has been discussed here | think on severa
occasions. Basically, we have a guidance out which
is what | would call conservative in those
particul ar products that we allowto cone in wth
wai vers under BCS

So, what we want to do today is tal k about
expandi ng the BCS; get your thoughts on the
expansion of it, and to get sone ideas as far as
the next steps for justifying the expansion or
extension of BCS. W have al ready cone up agai nst
some chal l enges, and | think we would like to talk
about how we can handl e these chall enges as far as
BCS in the future

There is already some work going on in
PQRI, the Product Quality Research Institute, on
expanding BCS and we will share a little of that

i nformati on and di scuss whether that research is

11
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actually all that we need to sort of capture where
we need to go in our efforts with BCS

As | said, obviously this is a pretty ful
day. | mean, | think there will be a |ot of
di scussion around these topics. Then, tonorrow we
wi || have several itens on the agenda as well. The
first thing we are going to talk about is to give
you an update on the process anal ytica
technol ogi es, PAT. You all know that we have a
subconmittee that was fornmed. The subconmittee net
for the first tinme in February. | think it was an
extrenely good neeting and | think a | ot cane out
of that neeting as far as hel ping us focus on the
whol e initiative of PAT. Dr. Tom Layloff, who is
chairing the subcommittee, will report on that
neeting that was held in February. Then, Dr.
Hussain will provide a progress report and describe
what the next steps are for PAT. Then, we wll
appreci ate your input into those steps and what
your thoughts are as far as where we need to go.

O course, this is an extrenely exciting
subcommittee and the issues | think are really good
in hel ping us focus on what we need to do, and the
underlying science for the whole initiative.

Al so along the sane line, at an earlier
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neeting | ast year we di scussed sone of the general
i ssues related to rapid mcrobial testing.
Tonmorrow we wi |l update you on those issues. Then
we will discuss whether the PAT program can
adequately address the issues relating to the
i ntroduction of rapid mcrobial testing.

After that we will introduce the topic of
blend uniformty again. At the |last neeting we
tal ked about the PQRI proposal that was com ng out
on the PQRI research that is being done, and PQRI
has now formally submtted that proposal to the
agency, and we are finalizing our decision on
whet her to incorporate their recommendations into
our regulatory scheme. So, we will talk alittle
bit about that final proposal. W still have sone
guestions we need to address as far as that
proposal or recomrendations and we w || discuss
that tonmorrow as well.

Just to nmention one thing along this line,
as everyone on the conmittee knows, we did have a
draft gui dance that was out on blend uniformty for
ANDAs and, because of the fact that we felt that
gui dance really didn't fit into our current
regul atory schene and with the idea that at | east

the recomendation from PQRI would stinmulate our

13
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t hought s and expand what we believe to be our

regul atory position, we have w thdrawn the

gui dance, the draft guidance on blend uniformty.
So, that nmakes it sort of necessary for us to nove
on getting the new gui dance out. So, we would
really like to get to our final conclusions with
your reconmmendations today and nove forward on that
because we have a | ot of people who, you know, are
sort of waiting to hear what the results of our
decision is in this area.

The last itemon the agenda tonorrow will
be a discussion of regulatory issues related to
pol ynorphism Basically, | consider this to be an
awar eness topic, just to seek your input on maybe
the direction we need to go in, and then we wll
plan a nore in-depth discussion at a subsequent
neeting on pol ynor phi sm

Again, a very full agenda and | | ook
forward to hearing the discussion. | think these
are all very, very stinmulating scientific topics
and it will be very helpful to us as we nove ahead
in these areas.

There are a nunber of other topics that
will be coming up in future nmeetings, including a

followup on DPK. | know you all have been dying

14
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to hear where we are with DPK. | think what we
will talk about the next tine we discuss this is
basically not only DPK, but to | ook at other
possi bl e met hods for deternining bioequival ence of
topical products. | think at the |ast advisory
conmttee neeting we tal ked a | ot about DPK and
felt that it wasn't conpletely fleshed out, and
that probably we did need to expand our focus as we
| ooked at possibilities for determ ning
bi oequi val ence. So, | don't think DPK is
conpletely off our agenda for the future, but |
think that what we want to focus on is other
nmet hodol ogy and di scuss that with you. | sort of
call it a tool box of nethods that you could use for
bi oequi valence in this area, and | think it will be
i mportant for us to discuss these various mnethods
with the conmttee in the future. W have put out
a Federal Register notice--it should conme out any
day--which will w thdraw the draft guidance on DPK
This is just to touch on future topics,
but I would also like to encourage nenbers of the
advisory comrittee to bring possible topics to our
attention. | think, obviously, you all are out in
the working world every day, dealing with a |ot of

these scientific issues, and we would be glad to

15
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hear your recommendati ons for possible things we
can di scuss before the conmttee. So, if you do
have any suggestions, please feel free to share
those with Dr. Hussain and nyself or with Dr. Lee.
Last, before | hand over the neeting to
Dr. Hussain, | would like to introduce Dr. Steven
Gal son. Dr. Galson, who is sitting here, on the
end, joined the Center |ast year as the Deputy
Director to Dr. Wodcock. W sort of asked him
here this norning because we thought it would be
hel pful to himto neet the comrmittee and get a feel
for the types of issues that we do discuss at this
neeting. You know, Dr. Galson is already playing a
very inportant role, despite the short tinme he has
been here, in a nunber of things that are going on
in the Center. Minly he has been what | consider
one of the main forces behind ri sk nanagenent
i npl enentation. | have asked Steven to say a few
words today to sort of introduce hinself and sone
of the things he has focused on, but what | would
like to do is bring himback in the future to talk
nore about risk nanagenent. So, before | give it
back to Ajaz, | would like to hear fromDr. Gl son
for a mnute.

Comment s

16
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DR. GALSON: CGood norni ng, everybody. |
amreally happy to be here. As you have heard,
have just been with CDER about a year, and | want
to start out by really just apologizing that it has
taken ne a whole year to cone and say hello to you
as a group. The work of our advisory commttees is
incredibly inportant and in the Ofice of
Phar maceuti cal Sciences, headed by Hel en and Aj az,
we really are on the cutting edge science in how it
is applied to drug regulation. Wthout your advice
frequently in the year, telling us what you think
about changes that we may be nmmking or other policy
i ssues, we really can't stay on top of cutting edge
science nationally and internationally. So, the
work that you do is really extrenely inportant and
we are very, very grateful for the conmtnment of
your time. W know that you all have lots of other
t hi ngs you coul d be doing. Also, your conmtnent
to public service. It is really inportant for the
agency and really inmportant for the country to have
people |like you who are willing to commt to us.

The state of the Center for Drugs is very
good. W have an excellent working rel ationship
with the new adm nistration. W have a new Deputy

Conmi ssioner, as | think you know, Dr. Lester

17



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

Crawford, and we have al ready been worKking
extrenely closely with himand he is very invol ved
in sone of our issues, and we have a great
rel ati onship.

Al so, the state of the Center is very good
with regards to Congress and our overall funding.
I think nmany of you heard about the Prescription
Drug User Fee Act. W have been working hard to
negotiate a proposal to extend our user fees wth
the drug industry over the |ast few nmonths, the
| ast year really, and this has concluded very
successfully. W have sent a proposal to Capito
Hi |l which we are hoping they are going to act on
expeditiously. Wat this is really going to do is
re-aut horize and re-fund the user fee programin a
way that will help us use our resources in a way to
continue to apply the best science in a rapid way
to get drugs on the market and to the Anerican
peopl e, having a positive inmpact on public health.
So, we are very positive about that. It is a very
important thing going on. It will happen in the
next year.

As Helen said, | would really like to cone
back at a further neeting and talk to you about

many of our initiatives in risk nanagenment. This

18
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is going to be very inportant to us, as it is now.
Congress and outside groups are very, very
interested, sone of themquite critical, of how we
nmake deci si ons about approving drugs and how we
nmake deci sions about the degree of risk that we
allow in our products and in the way our products
are used out there in the real world. So, this is
an inportant initiative and I would like to cone
back and talk to you about it in general when | can
and when there is time on the schedul e.

| have been generally assisting Dr.
Wbodcock in running the Center for about six
nonths. After Septenber 11 Dr. Wodcock stepped
down and worked on a detail on energency
preparedness in the Comm ssioner's office so | was
actually running the Center on an active basis for
about six months, and | got an incredibly intense
i ntroduction to what everybody was doi ng and
think I have a good understandi ng of the Center
now, and am goi ng back now, focusing on initiatives
and hel ping in the general managenent.

So, again, | would like to come back |ater
and neet with you nore. | will spend a little tine
here this norning listening to the begi nning of

your neeting. Again, thank you for all your tine

19



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

and comitnment to being here with us.

DR. LEE: Thank you very much. Dr.
Hussai n?

Future Subconmittees
I ntroduction and Overvi ew

DR HUSSAIN. Good norning. At a previous
neeting of the Advisory Conmittee for
Phar maceutical Science we had sort of briefly
di scussed the need for creating discipline-specific
subconmittees under this comittee itself. W
percei ved the need because of the broad scientific
di sciplines that are under the oversight of OPS.
think we are all famliar with chem stry and
bi ophar maceutics as the key area but clinica
pharmacol ogy is one of the major areas, and | think
its inportance is increasing tremendously. Al so,
m crobi ol ogy. W have a subcommittee on PAT but |
think I want to talk to you about other commttees
that we want to bring under this advisory
conmittee.

The thoughts are to keep the Advisory
Committee for Pharnaceutical Science broadly
focused and have expertise fromvarious disciplines
that we need to address issues in OPS. The

subcommittees will then essentially focus on nore

20
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21
detail ed discipline-specific topics for discussion.
If | use the exanple of the PAT

subcomi ttee and what we have | earned fromthat
subcommi ttee, bringing experts wth hands-on
experience in the areas | think really helps us to
identify issues and find solutions quickly and nore
effectively. |In that regard, how do we use the PAT
subcomittee? Do we keep the PAT subcommittee or
do we do sonething different?

The proposal that | will just discuss
briefly, before | call on Dr. Lesko to tal k about
the clinical pharnmacol ogy subcommttee as an
exanpl e of the new subcommittee structure that we
want to present, is to |look at PAT as a new
technol ogy area but in a sense it addresses issues
i n manufacturing. Chemistry manufacturing controls
is a ngjor part of review activities within the
Center for Drugs. But, at the sane tine, issues
related to Gws, which are equally inportant, also
need to be addressed.

Currently, for exanple, the gaps that
exi st between review and i nspection--there is no
nmechani smto address sone of those gaps. Blend
uniformty, that you will talk about tonorrow, is

one such example. Was blend uniformty a review
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issue or was it an inspection issue? | think we
wi Il discuss that tonorrow.

But the frustration that we sonetinmes fee
because of the organi zation structures and
different roles and responsibilities, it is not
often feasible, or we don't have a nechanismto
bring issues which are on the boundaries of these
organi zation structures or disciplines to address
them nore effectively.

So, the PAT subconmittee right nowis
focusing on a very specific charter to address
process anal ytical technol ogies. That commttee
essentially could sort of be sunset after its
initial assignnment is over, and be replaced by a
manuf act uri ng subconmmi ttee because manufacturing is
a general long-termissue and we need a mechani sm
for addressing issues with respect to Gws and
review in the area of CMC

We currently don't have any mechanismto
have di scussion or even analysis of issues that are
technical in nature, which are in the area of
manuf acturing, and how do we do that? So, we are
t hi nki ng probably that as the PAT subcommittee
conpletes its charter of the assigned task, to

sunset that conmittee and put in the place of that

22
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subcommi ttee on manufacturing. That will bring the
Ofice of Conpliance, Ofice of Pharnmaceutica
Science and O fice of Regulatory Affairs together
So, essentially it would sort of be a team approach
fromthe FDA to bring issues to the subconmmittee
related to GwWs, manufacturing and so forth. Mbst
of the time, we hope there will be focus on genera
techni cal issues that need to be addressed. This
conmttee could then possibly provide a neans for
addressing technical issues that are not being

addr essed today.

One way of | ooking at the current
situation is that the Center for Drugs is
responsi bl e for devel oping policies, especially in
the area of chem stry, manufacturing and controls,
but the field has to enforce that. W have
i nternal mechanisms to address that but, fromthe
i ndustry perspective, we don't have a way to
address technical issues or disputes which are
technical in nature. The only solution right now
is to issue a 483 or a warning letter. W want to
see whether we can have a subcommittee that can be
a nechani smto address some of those issues. So,
that is sort of an exanple of what we could do with

respect to manufacturing.

23



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

M crobiology is a very inportant
di scipline. Helen has essentially brought the
m crobi ol ogy review staff to the Ofice of
Phar maceuti cal Science |evel to give them
visibility; to give themnore recognition in terns
of inportance; and we are starting to discuss
m crobi ol ogy i ssues. Wuld we need a subcomittee
on mcrobiology? | think that is a question that |
will leave for now but | think we will have to cone
back to discuss it.

Cinical pharnmacology will be the next
conmttee, which probably will be the first
subcomittee we will formunder this new unbrella.

I will ask Larry Lesko to wal k you through his
proposal of what he thinks the clinica

phar macol ogy subconmittee woul d do, and how he
feels we can constitute that.

Fol | owi ng that presentation, | request you
to sort of have a general discussion on the concept
of this, the subcommttee structure which will be
focused on disciplines and what subcomittees do
you think woul d be necessary and what we shoul d
nove forward with. Qur current thought is that the
next subcommittee we will formwll be the clinica

phar macol ogy, followed by manufacturing by
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sunsetting PAT and noving that into the
manuf act uri ng subcommittee.
Phar macol ogy/t oxi col ogy i s another idea we have;
non-clinical studies subsection. | think how we
nmanage that transition to a nore genera
subcomm ttee on pharmacol ogy/toxicology will be a
subj ect for discussion later on, and so forth.

So, with that introduction, | will ask
Larry to present his talk on clinical pharnacol ogy
and then we can have a general discussion on this
concept. Larry?

Cinical Pharnmacol ogy Subcomm ttee

DR. LESKO Thanks, Ajaz. Good norning,
ever ybody.

[Slide]

You should have in front of you two things

that are relevant to ny remarks this norning. The
first is a one-page proposal for a clinica
phar macol ogy subcommittee and the second is a set
of slides that | amgoing to show to wal k you
t hrough the steps of the formation of this
subconmi ttee.

I I'ike what Dr. Galson said in his
introductory remarks. He said that OPS is on the

verge of cutting edge science. | think this is
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really no nore true than in clinical pharmacol ogy
where we are seeing many rapid devel opnents that
can i npact drug devel opnent to the regul atory
processes, and it is because of this that we fee
that there is a need to develop this clinica

phar macol ogy subconmittee.

[Slide]

What we have in nind is a nenbership that
woul d consi st of external recognized and respected
experts in the general field of clinica
phar macol ogy. However, we would |like to enphasize
three specific areas. The first is
phar maconetrics, which has certainly been grow ng
rapi dly over the last five years; the field of
phar macogeneti cs and pharmacogenom cs, which is an
enmerging field; and the field of pediatrics.

| want to point out that none of these
areas are the sole dommin of clinical pharnacol ogy,
so we anticipate that any issues that cone before
the clinical pharnacol ogy subcommittee woul d be
i ssues that we would work on collaboratively wth
our medical staff and with our biostatisticians
within the Center.

[Slide]

What woul d be the responsibilities of the
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subcommittee? Well, we see this as a comittee

t hat woul d advi se and counsel us on a broad range
of issues and questions fromnew and energi ng areas
of clinical pharmacol ogy, specifically to talk
about the science and how we might use it or apply
it in specific areas relative to regulatory review
of INDs or ANDAs and then, further downstream how
we nmight integrate this new information into
research or into regulatory policies that m ght
take the formof, for exanple, guidances.

[Slide]

Let's tal k about those three areas and
explain alittle bit nore specifically what | nean
by those. The first is pharnaconetrics.

Phar maconetri cs enconpasses, in our mnd, three
broad areas. The first is the area of popul ation
PK/ PD anal yses, using sanples fromclinical trials.

The second i s nodeling of
exposur e-response rel ati onshi ps, whether they be
broadl y speaki ng dose response or nore specifically
PK/PD. The third is clinical trial simulation

VWhat we see as potential applications of
this technol ogy and where we would like to go in
working with the subcommittee is to devel op

st andar di zed approaches usi ng each of these
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technol ogi es in regul atory deci sion-maki ng. That
is to say, what are the best practices given the
current state of know edge?

Secondly, in particular we are interested
i n devel opi ng a standardi zed approach to adjusting
doses in special populations when we see an
i ncrease or decrease in exposure as defined by area
under the curve or Cmax.

Third, we would like to apply this
know edge in a nore integrated way in the selection
of optinal doses for drug approval and, last, to
use clinical trial sinmulation in the design of
Phase IIl trials to try to focus a little bit nore
on optim zed doses.

[Slide]

The second area is very exciting. It is
t he area of pharnmacogenetics and phar macogenom cs.
W are quite interested in this area because of the
rapid increase in the nunber of NDAs and | NDs t hat
contain this type of information. In our Ofice we
recently conducted an informal survey and found
that over fifty applications have this type of
information in them Two-thirds of those
applications utilize genetic information fromthe

pol ymor phi ¢ aspects of drug netabolism Many of
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t hese applications have cone about in the [ast two
years, even though our informal survey covered five
years.

But some of the things we would like to
bring before the conmittee for discussion include
the role of genotyping in the nanagenent of risk of
previously approved products. W have some very
good exanpl es where prospective trials of TPNT
pol ymor phi sm for exanple, has been shown to
i nfluence the toxicity of the purine drugs such as
6-nercaptopurine. |f you | ook at the |abel for
t hose products, there is no indication in the
dosage or adm nistration section of the |abel that
a physician should utilize these genotypes, which
are now beconmi ng wi dely avail abl e, before
prescribing the drug.

Secondly, we are beginning to sense a
devel opnent of drug-device conbi nati ons where
approval s are based on the measurenment of genetic
mar kers, oftentines linked to clinical outcone,
utilizing pharnmacodynam c neasures of one sort or
another. An exanple mght be the
hapl ot ype- dependent receptor pol ynorphi smthat has
been reported publicly in the literature and on the

web page of certain companies.
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The third thing we would like to think
about in the subcommittee is the study design and
anal ysis of early phase clinical trials. These
could be Phase | trials or Phase Il trials but
basically with the ability to genotype patients as
potential entry criteria. It would be worthwhile
to tal k about enrichment strategies for Phase | and
Phase Il trials.

[Slide]

This is a slide of a pediatric study
decision tree that we devel oped in the Center with
our other disciplines. | amputting it on here to
illustrate a franework which we have used in
approving drugs for pediatrics under the
exclusivity arrangenments that we have

If you | ook down that tree very carefully
you see that many elenents of it have to do with
clinical pharnacol ogy, whether it is PK studies,
whet her it is concentration response rel ationships
or PD neasurenents.

[Slide]

We have been using this as a genera
framework but it brings us to the next issue, which
is the fact that over the past couple of years we

have had a huge nunber of witten requests from
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sponsors to conduct pediatric trials. As of Mrch
1 of this year, we have had 241 witten requests
whi ch enbodi ed 568 studies and over 33, 000
pediatric patients. That is not to say that all of
t hese studi es have been or will be conducted but
they represent the intention of sponsors to gain
pedi atric drug approval.

Where we have seen these types of witten
requests and, in fact, where we have seen studies
conduct ed, the breakdown of those studies is
illustrated on this slide. Notice that efficacy
studi es represent 34 percent of the studies; safety
and PK, 30 percent; safety, 17 percent; and PK/ PD,
10 percent. The point is that nany of these
studies rely upon clinical pharmacol ogy to provide
t he evidence of efficacy or safety in the pediatric
popul ation. W see this across all nedica
di vi sions, the exception being i magi ng where we
have had not nuch activity, and that slide gives
you a range from 0-45 in cardiorenal

Fol |l owi ng that, we have had 56 approved
active noieties that have been given exclusivity.
We have changed about 30 or 40 drug labels with
regard to pediatric dosing. But it brings us to

the question that we would like to interact with
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the subcomittee on, and that is to say what have
we | earned fromall of this?

[Slide]

What we would like to do in the upcom ng
nonths is to do a retrospective characterization of
thi s database on pediatrics, and | ook at the
magni t ude of age and body size dependence of PK and
PD of the studied drugs, conpare those to the adult
popul ati on and check whet her our assunptions going
into these studies were accurate or whether they
need to be refined. W have a trenendous database
here that needs to be | ooked at very critically,
and | think we would like to do that and bring the
infornmation to the clinical pharnacol ogy
subcommi ttee.

Wiy would we [ike to do that? W want to
do that because with this experience in hand we
could then discuss the general principles that
underpin the types of studies that the agency
requests for pediatrics, and begin to | ook at the
role of clinical pharnmacol ogy studi es and whet her
we should continue with that role or refine it
based on the evidence that these studies have
provi ded.

[Slide]
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That is the initial charge of the
subcommittee. Wiat we would like to do going
forward is to nom nate a chair and at |east one
ot her menber fromthe current advisory conmittee,
the ACPS; constitute this clinical pharmacol ogy
subconmittee with no nore than nine nenbers. These
woul d be renewable ternms of three years. W hope
to neet at |east once a year for general briefing
on these and other issues. However, we would like
to al so have the ability to consult on nore
occasi ons on specific issues that might relate to
the areas | just nentioned. Thank you.

Commi ttee Di scussion

DR. LEE: Thank you, Larry. Ajaz, shal
we take questions now or do you have other
subconmi tt ees?

DR HUSSAIN: Well, | think the
di scussion, if you could focus specifically on
clinical pharmacol ogy but al so broadly on the
concept of specific subconmittees.

DR LEE: So, you have no other
subconmittees to introduce?

DR HUSSAI N:  No.

DR LEE: Any questions for Larry?

think Larry has introduced a very inportant topic.
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In fact, maybe | can begin and ask you a questi on.
You identified three topics and those three are
pretty diverse, and it would seem unreasonable to
have one subcommittee to cover the entire

wat er f ront .

DR LESKG W thought about that and, you
know, at the core each of these topics we have
basi ¢ principles of clinical pharmacol ogy rel ating
exposure to response. You know, response can be a
genetic marker; it could be a pharmacodynanmic
neasure in a pediatric popul ation; and, of course,
pharmaconetrics is the tool that we would use to
analyze that data. So it is a lot like three
overlapping circles and | think they have sone
commonal ity to themthat will allow us to nom nate
a strong subconmittee group

The ot her aspect of this is that we would
like to take, as | nentioned, nine nenbers of the
group and try to identify three or four experts in
each one of these areas as |ead individuals on the
subcomm ttee so that they can take the discussion
based on their specific expertise. So, we kind of
think the specific expertise of three or nore
nmenbers in a given area, plus the genera

background of clinical pharmacol ogy woul d provide
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an excellent conmittee for input.

DR. LEE: Thank you. Dr. Doull, you have
comrents to nmake?

DR. DOULL: Yes, | amdelighted to see
that you are going to deal with the pediatrics
problem \Wat you are really dealing with is the
i ssue of sensitive populations. As | amsure you
know, EPA in regard to pesticides, has well as
Congress, has sinply established a dose factor of
ten in the Food Quality Protection Act for
pesticides. It would be a disaster, | think, if we
were to do that in the drug area. So, this nmakes
much nore sense. You are going to use science to
decide in which cases you do need, in fact, a
protective factor.

But ny question is there are lots of other
sensitive popul ations, and how woul d you deal with
those? Add those on? dd fol ks, diabetics and
what - have- you?

DR. LESKO That is a good point. | think
the pediatric population is particularly
i nteresting now because we have so much data
i n-house that we have gained fromthe pediatric
exclusivity situation. That is not to say our

ot her special popul ations nmay not be of interest.
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In fact, we are |ooking at gender, ethnic origin
and other intrinsic factors that define specia
popul ations in other settings. But that is not to
say this conrittee's purvey wouldn't include a

di scussion on, for exanple, exposure response and
dose adjustnments in those special popul ations.

I think that is kind of the beauty of the
subcommittee. The principles that underlie al
these are pretty nuch the sane. How do you bridge
data acquired in one setting, for exanple in an
ef ficacy/safety trial, to a special population
whet her it be pediatrics, or a popul ation defined
by genetics, or a popul ation defined by age or
gender. So, | think that is sonething that we
woul d certainly be open to in the subcommttee. It
woul d depend on the priority and what is going on
i n other working groups and other conmittees.

DR LEE: Dr. Berg?

DR. BERG Yes, in regards to gender and
t he speci al popul ations, just so | understand, you
woul d be | ooking at products already on the market
as well as new applications? In other words, what
we have on the market and then al so new ones in the
hopper ?

DR LESKG | think we need to | ook at
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both. W certainly have a database of products
that are on the market for which information, for
exanple in pediatrics, has been obtained. Ideally,
| think we want to look at this information in a
nore prospective fashion to learn as we are noving
forward and | think treat it as a continua
refi nement of the paradigmfor assessing pediatric
i nfornmati on and drug dosi ng.

DR. BERG | know just recently FDA
recei ved some appropriations for a database for
gender--for the globalization through the Ofice of
Wnen's Healt h- -

DR LESKO Right.

DR. BERG | think that is very good for
t he new products.

DR LESKO Right.

DR. BERG But |ooking at the products
al ready out on the market, | know we have been
| ooking at this back in lowa for about three to
four years actually with nmy students, and literally
there still is question with regards to | ooking at
gender analysis and then getting into the question
of ethnicity analysis for a database. So, those
popul ations are as sensitive as the pediatric group

as wel | .
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DR. LESKO Yes, a lot of the anal yses of
dat abases are focused on the nunbers, how nmany have
been in clinical trials, as opposed to the results
and what has the result signal in ternms of need to
| ook at sonething differently or reassess the way
we interpret the data. So, | would see this
initiative as really getting into the data in the
popul ation and really analyzing it in a systematic
way. We have begun to do this in the Ofice with
some projects that the Center has funded. It is
not starting out fromscratch but it is starting
out with a prelimnary assessnent of the database
that | think will be rmuch nore quantitative as we
nove forward, and then use it in a real-tine
fashion to provide us feedback on how we are
approachi ng these speci al popul ati ons.

DR. BERG Yes, this is really good
because it gets back to the push for the GO reports
in regards to gender analysis that canme out | ast
year. |In other words, industry has been recruiting
woren into studies but there hasn't been a separate
analysis. | know there was quite a big to-do | ast
summer in regards to the report. So, this really
hel ps to really push that issue for that subgroup

anal ysi s.
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DR. LESKO And | think we can go fromthe
specific to the general. | nean, if we look at a
class of drugs for which we have had sone, say,
pedi atric approvals or other special popul ations,
what can we say about the class in general so that
one m ght take the next menber of that class and
perhaps treat it a little bit differently based on
what has been | earned so far.

DR. BERG Yes, this is areally great
start.

DR. LEE: Any questions fromthe other

side of the table? Jurgen, any coments?

DR. VENITZ: | only want to support that
whol eheartedly. | think it is an excellent idea.
One of the things | guess | amstill unsure about

is what is the reporting mechanismin terns of
reporting informati on back fromthe subcomittee to
this commttee.

DR LESKG | don't know if we have a
precedent for this or not but, in ny mnd, what
woul d happen woul d be that the chair of the
clinical pharmacol ogy subcomittee woul d report
back to this conmittee at | east once a year and if
this commttee met nore often and there was a need,

nore than once a year. But | think the chair of
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this committee will be very inmportant and that
woul d be the connection between the ACPS and the
subconmi ttee.

DR. HUSSAIN: | think that the process
woul d be sinilar to any other subcommittee. Two
nmenbers of this commttee would be menbers of the
subcomittee and essentially the chair reports
back, like, tonorrow Tom Layl of f reports back to
you for the PAT subcommttee. The subconmittee
essentially is advisory to this and deci sions
essentially are nmade in this conmittee.

DR LEE: It seens to me that this
conmittee is rather proactive. |s that what you
have in mnd? A rather proactive conmmttee

i dentifying new issues?

DR. LESKO You know, know ng the nenbers

of this community in clinical pharnacol ogy, |
expect it will be very proactive and we will be
too. W have sone issues in mind that we want to
start with so | think that is inportant.

DR LEE: What about the issue of life
styl e?

DR. LESKO Well, that is an interesting
issue. | haven't thought of it in the context of

this particular subcomittee but | am sure you are
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| eadi ng up to another commrent.

DR LEE: If you have a global comunity
and all this kind of stuff, | think it is very
exciting and | will be very interested to see how
this subcommttee will evol ve because in ny
estimation it will probably work rather closely
with your Ofice as well. Isn't that true?

DR. LESKO That is what | expect will
happen but, again, there will be other disciplines
involved with this as well like, for example, if we
start out with the drug safety group there will be
nul tiple disciplines involved.

DR. LEE: Dr. Doull?

DR. DOULL: | think the only thing that
still concerns ne is that it seens to me that you
are going to be right in the mddle of the area of
ri sk nanagenent in a sense when you deal with
sensitive popul ations, and sonehow t he deci si ons
that we make in clinical pharmacol ogy are going to
have sone really broad inplications in terns of
ri sk nmanagenent. | guess sonehow one needs to
coordi nate so that you don't get crosswise in this
subcommittee with, say, a policy that affects risk
managenent for the agency as a whole, food and

devices and all that.
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DR. LESKO That is a good point. | nean,
ri sk nanagenent in the Center, as we think about
it, is really not one-dinensional by any neans.

Any risk managerment strategy has had nultiple
di rensi ons and sonetines is pretty conpl ex.

I think working with Dr. Gl son and ot hers
at the Center level on various risk managenent
approaches, this is going to be a piece of the
puzzle but | think it is an inportant piece that we
need to |l ook at and integrate with ot her pieces of
information. | can see the information being
| earned fromthis exercise going on to becone part
of other risk managenent plans that are bei ng put
in place. Maybe it will lead to a nore systenmatic
approach to risk managenent that | think the Center
would Iike to get to.

DR GALSON: Just one comment on that, |
think that is an excellent point but it shouldn't
be a cause of worry really because there isn't any
ot her advisory conmmittee that is working on this
particular angle. W do need to put it al
together. There aren't any other advisory
conmittees with the expertise of this one that is
bei ng di scussed that will be dealing with this

specific issue. So, we will really count on what
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is comng out of this group in figuring out what
direction to go in for the whole Center. But
coordination is very inportant.

DR LEE: Any other comments? Efrian?

DR. SHEK: | have nobre general coments
with regard to the characteristics of the
subcomittees. |If you take the PAT example, it
| ooks like it was a specific task, an assignnent to
| ook at that. Now this conmittee, it looks like it
is a nmore standing committee which will be a
permanent, let's say, subcommttee. The sane thing
may be for toxicology and safety.

When we bring up the manufacturing the
i ssue is should we consider broadly if that is
going to be permanent for the whole area of CMC?
believe we, in industry, realize that CMC is an
unbrella. W cannot just |ook at drug product
manuf acturing; we have to | ook at the drug
substance; we have to ook at the QC. Everything
is tied together, and whether we shoul d consi der
broadening it to CMC type of a subcomm ttee.

DR. HUSSAIN. That is a good point. What
we will plan to do is bring a proposal, like Larry
did, on the nmanufacturing conmttee and its makeup

at the next neeting. The thought process is to not
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only discuss CMC fromthe revi ew side, but bring
and invite Ofice of Conpliance and our O fice of
Regul atory Affairs to be partners with us on that.
So, it will be a whole unbrella of all CMC and
manuf acturing i ssues in sort of one direction. So,
we will flesh out the proposal and bring that to
you next tine.

DR. LEE: O her comments? Larry, | think
you have touched on a topic that is quite
interesting so | have another question. Wat about
geriatrics? People |ike ne?

DR. LESKG You have about ten nore years
before you worry about that! That was probably the
first ever "special population" that the agency
| ooked at back in 1983 or '84, '85, and we do have
things in place that direct a sponsor to | ook at
age on the high side, specifically within a
clinical trial, along with race and gender

Again, | amnot excluding that fromthe
domain of this subconmittee but | would say at the
nonent it is not a high priority, based on where we
are with other policies in place with respect to
the elderly. W usually have a pretty nice
assessment of that within the clinical pharmacol ogy

dat abase and |l ook at it quite routinely for any
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need of dose adj ustnent.

DR. LEE: Thank you.

DR. MEYER Wuld you be nore politically
correct if you said pediatrics and other specia
popul ati ons?

DR. LESKG | think that would be a good
idea. It would really enconpass a |lot of the
comrents that the committee nmenbers nmade and
signal l ed that other things can be brought before
the conmittee. So, | would be in favor of that
change, sure.

DR LEE: Bill?

DR. JUSKO | have a very strong
endorsenent of this plan and comrend you for doing
it. | imagine the commttee nmenbership will be
sonewhat |ike this one with independent consultants
of sorts, as opposed to having representatives of
scientific organi zati ons?

DR LESKG That is correct. | envision
the conmittee as being one of expertise based on
the science and the clinical experience as opposed
to organi zati onal dependence, for the reasons that
we have indicated the reasons for the subcommittee
are.

DR LEE: A az?
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DR HUSSAIN. The plan is to nmove forward
and actually hold the first neeting of the
subcommttee to coincide with the next neeting of
this committee. | think Larry has already | ooked
at individuals he wants to be on this committee,
and | think after this nmeeting we will be noving
forward, contacting themand actually putting the
subcommi tt ee toget her

DR LEE: | amdelighted to see this topic
on the agenda. | think it is good to have a
somewhat formalized system of subconmittees working
with this full committee and also with the Ofice
so that there will be tighter integration and
continuity and a sense of progressiveness.

Are there other questions before we |et
Dr. Lesko off the podiun? |f not, we are doing
very well. Thank you, Larry.

DR. LESKG Thank you.

DR LEE: Yes?

DR. HUSSAIN: One question would be since
t he thought process is clinical pharnacol ogy,
foll owed by manufacturing, pharmtox and
m crobi ol ogy are on the tabl, does the commttee
have any thoughts on what the priority should be

with respect to the next few comittees? dinica
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phar macol ogy, we thought, was the highest priority
conmttee to nove forward. Wat do you thing the
other priority should be for the rest of the

di sci plines?

DR. LEE: Shall we turn to the industry
representatives?

DR. SHARGEL: | woul d think manufacturing,
fromnmy perspective. | don't knowif Efriamwould
agr ee.

DR. SHEK: Yes, | think as you raised the
thing with regard to conpliance and GWP i ssues,
there are a lot of activities going on there.

DR. BOEHLERT: | would agree with the
manuf acturing, and | al so woul d suggest that you
broaden the area to include things |ike product
devel opnent because they are all tied together. It
is not just manufacturing of a finished product, an
active ingredient or the control but product
devel opnent is definitely tied in, as we found with
PAT. That is a very inportant part of the process.

DR LEE: Well, it |ooks like the
comittee is fairly quiet this norning. W are
ahead of schedule. Shall we take a break?

DR HUSSAIN: Yes, we could and then we

can get started with the next part.
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DR LEE: Al right. Let's come back at
about, shall we say, 9:35? Thank you.

[Brief recess]

DR. LEE: | have been asked about why I
didn't get a conversation going before the break
because | do know that we have sone substantive
i ssues we need to talk about for the rest of the
day. Kathy whispered in ny ear that she new
sonet hing about the difference between a
subcomittee and a commttee, and | thought it
woul d be very useful for us to hear what the
regul ati on has to say.

M5. REEDY: The structure is codified in
FACA, the Federal Advisory Conmittee Act, for
subcomm ttees and their relationship to parent
conmittees and 21 CFR Part 14 delineates the report
system and it is as was described. So, it is
codi fi ed.

DR LEE: In other words, we cannot do
what ever we want.

[ Laught er]

Now we are going to the next agenda item
which is on draft guidance, food effect BE studies.
You all have the agenda, and i would like to invite

Dal e Conner to introduce the topic.
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Draft Cuidances: Food Effect BE Studies

DR. CONNER: Good norning. First off,
before | start | would like to thank Drs. lan
W1 ding and Azi z Kari mwho have graciously cone
here to help us and the conmittee out. They are
both experts who have worked in this area before,
and the commttee can call on them for opinions in
this particular area and | amsure they will have
sone interesting things to say, perhaps not al
agreeing with ne but that is what nakes it
i nteresting.

[Slide]

It is my job today to introduce this
topic, and then Dr. Ameeta Parekh will do the bulk
of the work by actually showi ng the data and sone
of the thinking in that regard. | amgoing to try
and gi ve sonme background on this because one of the
i ssues | found, even anpong the experts, is when you
tal k about--npst of this topic is about
bi oequi val ence and peopl e often get confused and
they sonetines mx up issues that are pertinent to
bi oavail ability to those of bioequival ence.
Sonetinmes the issues and the endpoints in what you
are trying to acconplish are quite different. So

in the next couple of slides you are going to see
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quite a bit of information conparing BA and BE
bi oavai l ability and bi oequi val ence, and that is
mainly to try and introduce those topics to nake
sure that we keep each one straight and separate.

As ny slide says, this is based on
di scussions of a portion of the new FDA proposed
draft guidance. You will note fromthe slide that
this replaces another draft guidance that was out
for quite a few years, and has sone substantia
changes over that original. Larry keeps correcting
me but | would say that we have been worki ng on
this draft gui dance anywhere from about 7 years to
12 years, depending on how you count it. When you
| ook at the guidance you are amazed that it took us
so long. However, it has proven to be a very
difficult enterprise and has gone to a | ot of
iterations, but | think that we, at |east the
authors, are content that this is sonething that
was worthy to go out and be discussed in the
public.

That is, indeed, what we did. The draft
gui dance was issued in October, 2001 and went
t hrough a comrent period. W received comments
back and basically sone of the issues we have

before you today are based on those coments. W
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will talk about what those issues are.

[Slide]

Basically, | have started off by saying
why do we do these studies? Wy do we do
bi oavai l ability studies and why do we do
bi oequi val ence studi es, and what is the nature of
the studies? Basically, the bioavailability
studies are nostly done in NDA type of efforts, IND
or NDA. They attenpt to be descriptive and to
under stand how t he drug substance and al so the drug
product, the formul ati on, behaves; howit is
absorbed, over what tine course; what factors
af fect that absorption; and al so the interaction of
t he drug substance with whatever proposed
formulation is nmade. So, the BA part is very mnuch
new drugs or an NDA type of question of how does
this work. How does the drug behave? And, how do
formul ations effects affect that know edge?

When we get to bioequivalence it is
sonmewhat different in that, at least if you | ook at
the way we do generic drugs or pharnmaceutically
equi val ent products, the drug substance is the
same. So, the BA part is merely a conparison of
two formulations. |If it is a generic drug type of

situation, an NDA type of situation, the
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formul ati ons are pharmaceutically equivalent. So,
if you have an imredi ate rel ease tablet you are
conparing it against an inmedi ate rel ease tablet.
If it is a solution, it is against a solution. |If
it is a suppository, it is against a suppository
and they contain the exact same anount of drug
substance. So, the conparison is entirely on how
that formulation perforns. That is basically what
| have said here.

What we are interested inis, is there a
differential effect in this particular case, when
we tal k about food studies, of food on the
formul ati on conpared. That is not the sane
guestion you would ask early on in the BA is there
a food effect? It is a question of is the food
effect different between the two formulations. So,
we are looking either for a differential food
effect of a lack of a differential food effect. In
ot her words, are they equivalent in the fed state?

This can be a direct effect of food on the
formulations or it can be based on physiol ogic
ef fects because, as we all know, food has very
significant physiologic effects on the @ tract and
a nunber of other systens as well.

So just to keep it in perspective, when we
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are tal king about BE, and a | ot of these issues and
di scussions that we are going to talk about are
nor e about bi oequi val ence issues than
bi oavail ability, keep in mind that it is strictly a
formul ati on question or a conparison of two
formul ati ons containing the exact sane drug
subst ance.

[Slide]

| have expanded the first part into a
series of questions, and these might be terned
guestions either the FDA asked, or a sponsor, or
soneone who is trying to develop a drug or drug
product to answer the questions or points that |
brought up originally.

First | amgoing to go over the BA or the
bi oavailability. The first one is does the food
af fect the drug substance? It is really a question
of is there sone property of that drug substance
whose bioavailability or pharnacokinetics is
af fected by food? That al nbst says that that
effect is going to occur within reason, no nmatter
what fornmulation | put it in. It is just sinply a
property of the drug substance.

Furthernore, does food affect the

formul ati on perfornmance? Wen | use the term
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formul ati on performance, | mean how t hat

formul ation--that tablet, that capsule, that
suppository, whatever--rel eases the drug substance
into an available state, usually into solution

So, does the food actually affect, in effect, the
tablet or the fornulation as a delivery systemin a
way that delivery systemworks or functions?
Sponsors al ways ask, well, what food effect

bi oavai l ability studi es should be done in an NDA?
How shoul d they be analyzed? Is it sinply a
descriptive effect with little statistics, or is it
actually a rigorous statistical method that should
be applied to make, for an NDA, eventual |abeling
statements? Are the effects statistically
significant if | amdoing statistics and,
furthernore, beyond the statistical part of it, are
those effects clinically relevant? So, | may get a
statistically significant effect but, you know,
does it really nean anything in a clinical sense?

[Slide]

For BE the considerations are somewhat
different and in some cases significantly different
if you read carefully. Does the food affect the
fornmulation to different extents? Again, we get

back to what | said originally. This is |ooking at
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differential effects of two fornulations. what we
are interested in is perhaps two fornul ations that
are pharnmaceutically equivalent and in a fasting
state performexactly the same way but when | give
themin the fed state | see a big difference in the
way they perform One is what is dramatically
af fected by food and the other one perhaps stays
the sane or goes in the opposite direction

That is what | aminterested in
di scovering with these studies, are these products
equi val ent and, therefore, interchangeable when |
give themwth food? O course, the sponsors and
even FDA reviewers often ask what fed BE studies
need to be done to deternmine this. Wat strengths
need to be studied? Do | need to do every single
strength in the product line, or is one strength
enough? And, we have ways in our regul ations that
instruct us on how to do that. How should these
studi es be anal yzed, which is part of the questions
we are getting into today, and what are the BE
acceptance criteria is another part of the issue
that you are going to be tal ki ng about today.

[Slide]

Just to briefly discuss, and Aneeta wl |

gointo alittle bit nore detail on what the actua
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conments were fromthe industry, as | said, we put

out the draft guidance for public comrent. There

was a conmment peri od.

We received comments from

about 13 sources. Currently only 11 of themwere

submtted in the official accepted way, which is to

t he docket where all the public can | ook at them

Two nore were sent in

e-mails and we are trying to

get those people to also subnit to the docket as

wel |, which is the proper nethod. Just as an

aside, if any of you do submit conments to any

draft gui dance, whether this one or any other

pl ease submt themto the docket because that is

t he proper way, and instructions are usually

i ncluded with the draft guidance about how to

properly submt those.

So, the total number of sources, including

two that were not submtted to the docket, are 13.

The approxi mate nunmber of comments was about 130.

| say approxi mately because some of them were text

conments and it was very difficult to determ ne

where one comment stopped and the next one began

So, | am saying approxi mately 130 by our count. It

is not 130 different and uni que comrents. A |ot of

t hem wer e duplicates,

thing or actual identi

ei ther comenting on the sane

cal duplicates of the other
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So, peopl e obviously collaborated and sent in the
same commrents under different covers. So, there
are really not even 130 uni que conments.

When we distilled all those down--we
actually took a couple of nonths and read them over
very carefully and conplied them and what we have
cone to you today with, based on those comments, is
two issues that we felt were very significant to
the comentors and very significant to the FDA as
far as how the comments cane in and the anount of
controversy that those particular points raised.

[Slide]

The first of two issues in the draft
gui dance provide for a waiver of BE studi es under
fed conditions based on bi opharmaceutics
classification system | think you have al
probably heard talks in this conmittee before about
what the BCS, the biopharmaceutics classification
system is but | will give a very brief review and
you wi Il hear plenty about that this afternoon,
probably as much as you can handl e.

Specifically, the guidance tried to all ow
for the waiver of fed bioequival ence studies for
Class | drugs. |If you recall, under BCS the O ass

| status is achieved when a drug substance is
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hi ghly sol ubl e, highly permeable and the drug
product is rapidly dissolving. So, one has to have
all of those three to be granted a wai ver of
fasting studi es under the current final BCS
gui dance. As | say down bel ow, when these
characteristics are proven about a product or a
drug substance through scientific studies, then
that is suitable for waiver under Cass | status.

| think the question comes down to should
we al so wai ve fed bioequival ence studies under this
sanme rationale? | nean, if we put the science
toget her that says that we can not only waive the
fasting studies but we can al so waive for nany
products the fed studies. M interpretation of
this is that a deeper scientific question is when
you have a Class | drug that is classified as such
does sonething that the food does change it into a
different category? | think that is the heart of
the question really. Do you believe or have any
evi dence that you would have a Class | drug clearly
categori zed that you would waive in the fasted
state, yet, sonething about giving it with food
changes its characteristics? And, | amtalking
about the characteristics that | have listed. For

exanpl e, giving food with a drug substance m ght
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change its perneability or mght change its
solubility. O, giving it with that product nmay
sl ow down the dissolution of the dosage formto
such a degree that it could no | onger be considered
rapi dly dissolving. Therefore, effectively it
woul d essentially transfer that into another class
which we wouldn't normally waive. | think that is
t he basi c questi on.

[Slide]

This is a study that | have adapted froma
talk that Ajaz gave. | think the question is,
well, why is it BCS at all? Wy is it so
inmportant? | think the justifications are that we
have a need to decrease or reduce our reliance on
in vivo studies as nuch as possible. A part of the
regul ations actually instruct us that no
unnecessary human research shoul d be done. So,
when we get to the point where the science advances
to such a state that we consider those studies
unnecessary, then the regulations actually instruct
us that we shouldn't be doing them anynore, or that
we should find sone nethod of decreasing those in
vivo studies.

The additional factor is that, the nmore in

vivo studies you do, the nore the time of drug



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

devel opnent is extended and the nore tinme on our
part to review those studies as well. So, if good
science dictates that those studies are unnecessary
and that we can make the sane decisions effectively
with, say, only in vitro information, then the
regul ati ons, common sense and good practice force
us to go and actually decrease the nunmber of in
vivo studies.

[Slide]

The second issue that canme out of the
conments, and probably the second significant part
of this guidance is a proposed change in how we are
going to be analyzing the fed bioequival ence
studies. As you may recall, for studies currently
that are done in the fed state for bioequival ence
the criteria are that the geonetric nmean of the
ratios has to be within 80 to 125. So, there is no
real analysis of the variability of the conparison
or variability of the products as we do with fasted
st udi es.

So, the second issue of the proposal is to
change the criteria for those fed bi oequival ence
studies to true equivalence criteria, identical to
what we do with the fasted studies as well. This

approach woul d al so be used for NDAs to say that if
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a BA study which is fed against fasted was shown to
be not equival ent under this criterion, then it
woul d be | abel ed as having a food effect.

For the fed BE studies it would say that
two formulations are truly interchangeable. It is
a scientifically and statistically rigorous
approach that we already use in other types of
studi es, especially the fasting studies, to say
that two products are interchangeabl e or
swi t chabl e.

So, the questions that | pose under this
i ssue or the questions that | think this distills
down to are in two parts. These reflect what the
concerns of the comrentors were. A good deal of
the coments were fromindustry. The first is, is
an equi val ence approach desirable? You know, | am
guessi ng, purely guessing that if you went out to
physicians or the public patients and said when you
switched from say, a brand nane to a generic, do
you want to be assured that when you take this with
food that it is truly interchangeable? You know,
per haps the naive answer woul d be yes, of course,
want that. The second question is how nuch does
this cost?

Nurmber one, is it worth it and the second
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one is in doing this are we going to be increasing
dramatically the number of subjects that are
studied and, therefore, not only the nunber of
peopl e exposed in these trials but also the dollar
cost of drug devel opnent and eventual dollar cost
of the product? Again, it is a benefit versus cost
type of equation.

I think Areeta will show you we did a
survey of sonme of the studies, food studies done
under ANDAs under current practices and what type
of a change we woul d predict based on the data of
studies that were done in the current way.
Appr oxi mat el y how many studi es woul d pass under the
current power and how many woul dn't need to have an
i ncreased power and, therefore, increased subjects?
Basically, that is the introduction to the two
issues and now | will turn it over to Dr. Aneeta
Par ekh who will go into a ot nore depth and show
you sone of the data that we have put together to
support these issues.

Sci ence Background and |ssues

DR PAREKH  Thanks, Dale. That was a
ni ce conprehensive overvi ew of the different
conponents of the food effect bioavailability and

bi oequi val ence studi es gui dance.
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Since Dale started out with a comment on
how | ong we have worked on this guidance, | would
like to add a little bit to it because | have been
with this guidance throughout. Just to clarify the
history, | think we, as the agency, started | ooking
into these since md-'80"s when theophylline issues
surfaced and one of our visitors here, Dr. Aziz
Karim was directly involved in that. Since then
we started | ooking at the science of food effect
studies. | would say that for the last ten, twelve
years that Dale nentioned we were discussing the
sci ence of food effect bioavailability studies.
Specific to the guidance though, we have been
| ooki ng at the guidance for the |last five years.
That is a reasonable anobunt of tinme but, given the
conplexities, we are trying to make sure that
everything is ironed out.

| would like to take this opportunity to
acknow edge the food effect working group who
contributed to the devel opnment of the gui dance, and
al so several other people who helped in this
effort.

[Slide]

I will just start with sonme background.

As Dal e nentioned, the draft food effect
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bi oavai | abi | ity-bi oequi val ence studi es gui dance was
publ i shed in Novermber of |ast year and there were
public coments that we received. W got conments
from 11 sources to the docket but there were two
others, as Dale nmentioned, that we are trying to
get to the docket as well. There was a total of
about 130 comments and, as Dal e mentioned, severa
were repetitious. A lot of themwere editorial
format type of comments, but there were severa
that were very good scientific coments and we are
| ooki ng through these. W have gone through al
the coments and we have identified two primary
i ssues that represent a change from our current
position. W have taken these two comments for
di scussion with the advisory conmmittee neeting
t oday.

The advi sory committee was presented with
a background package that contains these two
i ssues. These two issues were identified in the
package, and related to these two issues, we al so
have a list of questions that we will try to focus
on today.

[Slide]

Again, | amgoing to reiterate sonething

that Dale nmentioned already but | think it is
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i mportant to make a distinction between the food

ef fect bioavailability and the fed bi oequival ence
studies here. The reason | think it is very
critical is that the rest of the discussion really
hi nges on this discussion. Just to enphasize, we
are not going to discuss the food effect

bi oavailability part of the guidance today. W are
going to stay focused on the two issues that Dale
nmentioned that are related to the fed

bi oequi val ence st udi es.

But just to reiterate what the
distinctions are, the food effect bioavailability
studies, the ones listed on the top, are typically
sent with new drug applications, NDAs, and the
guestion here is for conpani es devel oping a new
product there is one product which is the test
product and how does this test product perform
under fed conditions as conpared to the fasted
condi tions? Wen we say "perform we are really
| ooki ng for nmeasures of exposure. Howis the
exposure, the rate and extent, different under fed
conditions as conpared to the fasted conditions?
If there is a difference, how clinically rel evant
is this difference and how should it be | abel ed?

Basi cally, as you can sense, the question is that
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of prescribability. Typically, we ask this
guestion of all new chenmical entities, of all new
products, new formul ations.

The fed bi oequi val ence studies, on the
other hand, are typically submtted to ANDAs. Here
the question is | have two fornul ations; one is
already on the narket. Here is an ANDA product
that is likely to be switched with this other
product. How simlar are they under these
conditions of use? So, the question hereis, is
the test product, which is the ANDA product, close
enough to the reference product under fed
conditions that they could be switched in the
pati ent popul ation? The question here is that of
switchability and approval. Al nodified rel ease
formul ations for ANDAs typically are expected to do
these studies. For i mediate rel ease dosage forns,
however, whether or not a fed BE study is done, it
really is |abel driven.

The current criteria, as Dal e nentioned,
for approval of these fed BE studies is hinged on
acceptance of ratio within a certain range
typically or commonly known as point estinmates.

So, it is basically the geonetric nmean ratio of the

test and the reference product, called point
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estimate, to fall within a certain boundary. In
other words, is the test product given under fed
conditions within a reasonabl e di stance on average
fromthe reference product given under fed
conditions? Note that the acceptance is based on
point estinmates. The distribution around this is
not taken into consideration based on the current
criteria.

[Slide]

The two itens that | have listed with an
asterisk are the two issues that we are going to
di scuss today. |ssue nunmber relates to inmedi ate
rel ease dosage forns, are there sone types of
products that could be classified as BCS d ass |
drugs and BCS Cass | drug products, rapidly
di ssolving? Could we confortably say that we could
wai ve those fed BE studies in vivo provided there
isinvitro data to support our confort |evel on
t he equi val ence of those products? So, basically
using simlar dissolution profiles as a surrogate
for the measure of in vivo fed bioequival ence, and
this is not the first tinme we are approaching this
prem se. W have done this in the recent past with
the fasted BE studies as well. So, here we are

trying to extrapolate this to the fed BE studies.
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The second issue for discussion, again as
Dal e nentioned, is inplenmentation of true a
statistical equival ence approach and the criteria
for the fed bioequival ence studies. As | nentioned
earlier, right now we use point estimtes and we
are considering nmaybe noving to a nore statistica
approach of confidence intervals within a certain
range, and that is what we currently use for the
fasted BE studies.

[Slide]

I will discuss these two issues
sequentially. Were possible, | will give a
scientific rationale and, where available, | wll
provi de sone confirmatory and supportive data.

Sone justification for waiver of BCS Class |, and
Dal e has al ready touched upon that, but the primary
supportive data that | amgoing to provide is from
our University of Tennessee studies that were
funded by the FDA

[Slide]

Just to go into the scientific basis for
this, and again we are revisiting this; this is
not hi ng new, we use these for the fasted BE studies
wai ver and we are really extrapolating that to the

fed BE situation now. Just to enphasize, the BCS
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Class | drugs and drug products are defined as
those that are rapidly dissolving across a range of
pH s, therefore, the formulation effect is
m nimzed. So, we have kind of negated any
formulation effect if there is any. Once
di ssolved, the belief is that once you take this
product it is practically in solution very rapidly.
So, in solution the drug substance, with it cones
fromformulation Aor Bit is the dug substance,
and the drug substance is highly soluble and highly
per meabl e and, therefore, well absorbed.

So, given that there is mninal
formul ation effect, given that the drug substance,
whet her it comes fromfornulation A or Bis well
absorbed, there are several exanples, and Dr. Aziz
Kari m has published on this, several BCS C ass |
drugs have no food effect. They are well absorbed.
They are pH i ndependent or, | should say, they are
simlar between the two formul ations and general ly
there are no food effects unless they are high
first-pass drugs or if there is sonme conpl exation
but both of these are drug substance effects rather
than the fornulation effect. Therefore, the bottom
line is if there are two formulations of the sane

drug that have mninmal fornulation effect, BCS
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Class | drugs, rapidly dissolving drug products,

t hey shoul d be bioequivalent and if, in fact, there
is sone effect it is probably because of the drug
substance and, therefore, we could probably waive
fed BE studies for the two products.

[Slide]

To provi de some supportive data that we
col l ected from FDA-funded studies at the University
of Tennessee, the objective of these studies--there
were two studies and the objectives were to
i nvestigate the relative bioavailability of two
FDA- approved generic products adm ni stered under
fed conditions. So, the two nodel drugs that we
pi cked were netoprol ol and propranolol. They are
BCS Class | and, in fact, netoprolol happens to
have hi gh solubility, high perneability boundary
but they are, in fact, BCS Cass | drugs. The two
generic products that we chose for each of these
drugs were based on the furthest possible in vitro
di ssolution. So, we chose the worst possible
scenarios that we had for these two fornul ations
for nmetoprol ol and propranol ol independently.

[Slide]

I will share sonme results with you for

t hese bi oequi val ence studies that we perforned

70



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

under fed conditions. Metoprolol, 18 subjects. As
you can see in the last colum, it nmet the
confidence interval. The point estinates were
reasonably cl ose, three percent for AUC and seven
percent for Chmax. Again, note that netoprolol is
hi ghly sol ubl e, highly perneabl e boundary
condi tions, and note that both these drugs have an
increase in bioavailability with food and that is
theorized to be partly due to the high first-pass.
So, in spite of this big food effect that we see
for propranol ol and netoprolol, we used those as
the chal l enge drugs for testing this hypothesis of
BCS Class | potential waivers and netoprol ol shows
that, yes, it could neet bioequival ence.

[Slide]

The sane thing was shown for propranol ol.
Agai n, propranolol is a high solubility, high
pernmeability drug; nmuch nore increase in
bi oavailability with food. Wen | say increase in
bi oavailability wit food, | amtal king about
fed-fasted conparison and al so again for point
esti mated differences, two percent on average; five
percent on average for EC and Cnax.

[Slide]

Just for conpleteness, | will showthe
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hydrochloric acid. | forgot to nention that. The
propranol ol that was used was from a conbi nation
product, propranol ol hydrochl orothi azi de. The
consi deration here is that there was no
interaction; there is no pharnacokinetic

i nteraction of propranolol wth
hydrochl or ot hi azi de. W thought this would be a
chal | enge to propranol ol using a drug that doesn't
have high solubility, high perneability in
conbination with propranolol. So, we used a

conbi nati on product for the test of propranolol as
the nodel for BCS Class |I. So just for conpletion
| am showi ng you the hydrochl orot hi azi de data as
wel . You can see that net bioequival ence as well.

[Slide]

Concl usion: Formul ation factors are
likely to play a minor role in the bioavailability
determ nation of BCS Cass | rapidly dissolving
drug products. Studies with nmetoprolol and
propranol ol, which are BCS Class | rapidly
di ssol ving drug products, denobnstrated
bi oequi val ence under fed conditions and, therefore,
the data supports the BCS-based recommendati on for
the wai ver of fed BE studies.

[Slide]
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I will nove on to the next issue, issue
nunber two, again reiterating what Dal e had
nmentioned, that this is basically saying we are
going to try and see if a different approach
i mpl enentation of a true statistical equival ence
approach for fed BE studies would be a better
approach to go with the fed BE assessnment. Right
now, as | nentioned, we go with the point estimtes
for the ratio of the test and the reference,
geonetric nmean ratios of the test and the
reference. Here we are proposing the sanme criteria
that we used for the fasted BE studies, nanely, 90
percent confidence intervals for the test and the
reference, log transforned ratio to fall within a
range which is 80 to 125. This is both for AUC as
well as Crax. Wth this approach, the question
thi nk we need to ask oursel ves--

DR MOYE: Excuse ne. | amsorry to
interrupt. | have to ask a question just to make
sure | understand what this is about. Can you go
back for a second, please? Wen you talk about the
criteria for the 90 percent confidence interval,
are you saying that the entire confidence interva
has to fall within the 80-125? Overlapping is not

sufficient? It nust lie conmpletely within?
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DR PAREKH Right. So, it is a
bi oequi val ence approach and we use the sane for the

fasted BE studi es.

DR. MOYE: Thank you. Sorry to interrupt.

DR PAREKH: Does that nean | can start
t al ki ng?

[ Laught er]

[Slide]

Al right, the question is what is the
pur pose of these fed BE studies, and it depends on
what your answer is. |If your answer is to assure
i nterchangeability of two formulations, and | snuck
i n anot her question, how certain do you need to be?
then the answer is right there. This is nothing
new. W have used these for fasted BE studies. |If
your answer is, yes, we want to be sure that they
are interchangeabl e products under fed conditions,
then we already have these criteria in place. So,
the regulated criteria for the BE studies right now
for interchangeability assessnent is 90 percent
confidence intervals for the ratio of population
geonetric neans for the test and the reference
treatnments to fall within 80 to 125

[Slide]

But every good thing | guess cones with a
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price. So the next question relates to what is the
price for this, and are these criteria likely to

i ncrease the regulatory burden? W are concerned
about that too. So, what we did was, rather than
just putting it in place, we thought let's go and
see what it nmeans if people will consider these
criteria for fed BE studies.

So we went back and did a retrospective
anal ysis for the ANDA database that we had. It is
a partial analysis. W took a subset of 40 ANDAs.
| just counted and | think there were about five
that were repetition drugs; 35 were independent
drugs. We looked at the fed-fed BE aspect of these
ANDAs that were turned in and reviewed in the
O fice of Generic Drugs.

So, we | ooked at the fed BE studies.
Renenber, these studies right now are not powered
for neeting the confidence interval criteria. That
is an inportant thing to keep in mnd. Ri ght now
the criteria, as | nentioned earlier, is point
estimates to fall within a range. Wth that, we
did consider are we |ooking at a biased piece of
data and we thought not really because these
studies are not powered for confidence intervals.

These are really just assessnment of point estinmates
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bei ng cl ose enough. So we thought let's go back
and recal cul ate the 90 percent confidence intervals
on these fed-fed BE studies. So, we did that with
40 ANDAs.

[Slide]

This slide sunmarizes the results of this
small pilot retrospective anal ysis that we
conducted. O the 40 ANDAs, as shown in this pie
chart, 35 passed the confidence interval. So you
could say 87.5 percent of this small subset nade it
in spite of the fact that these were not powered
for confidence intervals. There is a small subset
that didn't nmake it and, again, keep in mnd that
t hese studi es were not prospectively powered for
confidence intervals.

For those five ANDAs that failed to neet
the 90 percent confidence interval, it doesn't
necessarily mean that they were not bioequival ent
if they were powered right. If you |l ook at the
nunbers on the top, that represents the confidence
intervals for all of those five that didn't make
it. But a small subset did not nake the confidence
interval criteria. However, it was a small subset
and, keep in mnd, these studies were not powered.

O the five, there were two that failed on AUC and



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

77
there were three that failed to nmeet the confidence
interval s on Crax.

[ Slide]

In conclusion, if the current criteria for
fed bi oequival ence studies, which is point
estimate, were to be changed to confidence
intervals a retrospective analysis of the existing
dat a suggests that for nbst studies no increase in
nunber of subjects would be necessary, however,
there will be a small subset that may need a | arger
sanpl e size.

Wth that, | want to sumarize and say
that there are situations where in vitro
di ssol ution conparisons could suffice or could
serve as an acceptable surrogate for in vivo
bi oequi val ence studies, the case being BCS d ass |
rapi dly dissolving drug products. A waiver for in
vi vo bi oequi val ence studies, in this case fed
conditions, could be considered. However, when the
studi es are conducted, depending on what the
gquestion is, if the question is what is the purpose
of these studies, the fed BE studies--is the
purpose to address a switchability question, then
if so, we need to address the appropriate

statistical criteria in that situation. Thanks.
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DR LEE: Thank you very much, Aneeta.
There are two questions put before us, and | have
asked Marvin Meyer to digest this information and
provide us with sone perspective. Before we start,
since we have plenty of tine, what is the
definition of food? This is a half-serious
guesti on.

DR PAREKH: That definition of food took
us the first twelve years.

DR LEE: | see

[ Laught er]

DR. PAREKH. W went through a | ot of
scientific discussion trying to debate what is
food. There were papers that said there is no such
thing as the right neal. You could be eating
sonething; | could be eating something totally
different. Rather than addressing it as a socia
guestion, we thought we could address it as what is
the regul atory question here. The regulatory
guestion is what happens when | take a drug with
neals. Gven all the physiology of food
ef fects--gastric enptying tine, chol ecystokinin
all those things, bile acids, pH changes--we went
through a lot of literature. W went through the

exanpl es that were tested for theophylline which
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wer e bench-nmarking the nmeals that could be
discrimnating. W thought let's take a neal that
woul d represent the worst case scenario for maxi mum
perturbation of the gut, and let's use that as the
neal. The neal that was chosen was sinilar to the
neal that was shown to be discrimnatory in those
early theophylline studies.

DR LEE: So, we are asked to think about
food that way. Also, | suppose we should think
about the subject not as pediatrics or geriatrics
but the average population in age. Right?

DR. PAREKH. That is right.

DR LEE: And al so think about d ass |
drugs as the average of that range. Right? So,
these are the boundary conditions. | am begi nning
to conplicate natters.

DR HUSSAIN: Yes, | amnot sure. Wth
respect to bioequival ence, we have always tried to
have sort of a general population to study that.
The issue essentially is making sure in vivo that
the rel ease of the drug fromthe product is
essentially simlar. So, that is the question we
are asking. Wth respect to special popul ations,
think that is nore a bioavailability question, not

a bi oequi val ence question. So, if we can keep
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those two separate

DR. LEE: Thank you.

DR CONNER  Just an aside, the neal was
very high in fat, the nmeal that Ameeta was tal king
about. After a lot of discussion and a | ot of
research, they came up with a very high fat neal
Now, if you go to different places in the world or
even in the United States, that is not necessarily
a representative breakfast, hopefully, that nost
people eat. |If they do, their arteries are going
to be in very bad shape after a few years. So, in
anot her country, that country may have chosen to do
a much nore representative neal. For instance,
have revi ewed some ANDA food studies for Japan
where they took a typical Japanese breakfast which
was nuch, much different than what we are talking
about here. It is interesting to |look at those
side by side. However, we chose sonething that
woul d have the highest likelihood of being a
chal | enge to the dosage formand the drug
subst ance.

DR LEE: Ckay, | wanted to nake sure we
understand it because now we are | ooking at version
two and pretty soon we will be working on version

t hr ee.
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DR HUSSAIN. | think in terns of
st andardi zati on, the question you raised al so goes
to the standardi zati on of the neal because this is
a quality assurance type of a test. W went to the
conmer ci al sources that provide this reproducibly.

DR. PAREKH. Yes, we went and picked up
things fromlittle fast food places. | renenber a
few years back Hank Mal i nowski took a group and we
tried out the neal. It is a big neal. 1 could
handl e it!

[ Laught er]

Just to get to specifics, Dr. Lee, the
neal that is defined in the draft guidance is about
800- 1000 cal ories, and we specify the neal as an
exanpl e neal but 150, 250 and about 500 cal ories
from protein, carbohydrate and fat. You don't have
to stick to a certain nmeal in ternms of the
conponents as long as the fat, carbohydrate and
protein are similar or close to this, because this
is what has been tested in the literature to cause
t he maxi mum perturbation. So, we want to know what
is the worst case scenario and so go with the neal
that represents the worst case scenario.

DR LEE: Very well. Thank you very mnuch.

| want to renmind the coomittee that we have two
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consultants, at the other end of the table, to
col |l aborate with. Yes?

DR. ANDERSON: On page two of the handout
you have sonet hi ng about simlar dissolution
profiles. Wuld you coment on how cl ose the
di ssolution profiles have to be in order to qualify
for this?

DR. HUSSAIN: In terns of the fasting
study where the BCS guidance was first used, the
rapid dissolution is defined in terns of a time
limt interms of the rate of dissolution. |t has
to essentially dissolve within 30 minutes, and it
has to dissolve in a pH range of, say, 1 to 6.8 and
three different pH conditions. The simlarity is
that it has to be within about 10 percent. The two
profiles should be within plus/mnus 10 percent; it
is an approxinate simlarity.

DR. ANDERSON. Plus or m nus, yes.

DR LEE: Thank you. W do have two
guestions in front of us. W need to answer these
qguestions and if there is tine we can go into other
guestions. Marv?

DR. MEYER | have a question of your
presentation before | get to that, and then | want

to make a comrent before | get to that. You have
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40 ANDAs that you sanmpled. Qut of how many
possi bl e does the 40 represent, and were they a mx
of IR and nodified release? Thirdly, do you have a
recol l ection of what the point estimtes were for
the five drugs that failed?

DR, PAREKH. | amglad | got up early this
norni ng and checked that. Yes, it was a mx of IR
and MR W didn't select ANDAs based on a certain
thing; we just took 40 and there were IR and there
were MR The ones that represent not making the
confidence intervals are a nmix of IRand MR  So,
it is not just all MRor IR For AUC, there was
one that was as high as 151. The point estimate
was about 20 off, so 1.2, 120. The other one was
also close. It was 118 or sonewhere in that range.
You can see fromthe width that that is where it
woul d be.

DR. MEYER  So, one could argue that of
the five failures, the Crax failures all could have
been taken care of by a few nobre subjects, and
maybe the AUC failures, the 120 and the 118 really
shoul dn't be approved anyway.

DR. CONNER:  You know, in |ooking at that,
and obviously | have the ability to know which

applies to which product, but |I actually just
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| ooked at the overall and | had the same reaction.
You know, when Aneeta and | were going over the
results | |ooked at those five and | said, well,
the Crax, some nore subjects, we didn't go through
t he exercise of calculating how nmany nore subjects
woul d have been required although it is perfectly
reasonable to be able to do that. But when

| ooked at the AUCs | said, oh, these don't |ook so
very good to ne because the point estinates,

al t hough we don't have themon the slide, are
obviously pretty far out. | nean, they are within
the 80 to 125 but they are |ike about 120 or in
that range. | don't have the exact nunbers. So,
think that sinmply adding power to that, although
theoretically if you added enough power it m ght
squeak by, it is pretty unlikely that adding a
reasonabl e nunber of subjects to that study would
get those to pass the confidence intervals.

The open question still is do we really
feel confortable approving those? Now, it is
important to say for the record that we are not in
any way saying that what we have done in the past
or what we are currently doing with the point
estimates, that there is anything wong with that.

| don't want anyone to conclude that there is a
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real hazard here. | think we have had sone good
experience with that. Doing it this way hasn't
really created any clinical problens that we are
aware of. CQur attenpt here is, | would say, just
to tighten things up and to nake a nore rigorous
equi val ence eval uation rather than, you know, what
is kind of a "feel good" type of approach but a
nore rigorous type of approach in what we are doing
with point estimates. So, | don't think that what
we have been doing in the past is wong; | think
this is just better.

DR. MEYER One point of order, Vince. W
have two invited guests and | think a couple of
ot her speakers on this topic. | always wonder why
we don't hear fromthose people before we
del i berate.

DR. LEE: Because once they start
t al ki ng- -

[ Laught er]

--but | amsure that they will interject
at the appropriate tine.

DR. MOYE: One advantage of noving away
fromjust using the point estinate is that you
really don't know what the operationa

characteristics of it are. You have historica
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information. Sonetimes historical information can
be very |l eading and sonetines it can be m sl eading.
If | understand this process correctly,
the way it currently is now, and please tell ne if
I amwong and | apol ogize for interrupting you
earlier but | was in i mmnent danger of being badly
and irreversibly confused so | really needed to
stop and ask you--the way it currently is now, a
sponsor will carry out a research effort and cone
up with an effect size, a point estimate. Even
t hough there is a standard error associated with
that and even though the standard error is
avail abl e, that standard error is set aside and the
guestion is sinply asked whet her that point
estimate is greater than 0.8 or less than 1.25.
The suggestion is to replace that with the
confidence interval of 90 percent and ask whet her
the 0.8 to 1.25 range conpl etely enconpasses and
encl oses the 90 percent confidence interval. That
is correct?
| amnot really sure why we need to go
t hrough this two-step process, the first step to
conpute the confidence interval and then, the
second step, decide whether the confidence interva

falls conpletely within 0.8 to 1.25. It seens to
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nme in order to determine how well that is going to
wor k, again holding historical information aside,
it is kind of a conplex conputation to ask about
where the range of a confidence interval is going
to fall. So why not, as an alternative, just ask
the question how likely is it that the popul ation
ratio will fall between 0.8 and 1.25 given the
point estinate and given the standard error? That
is a fairly easy conputation to do, and you can set
a value for that probability. That probability
nust be above sone value, and for that the
conputation is nuch nore direct and, hopefully,
much nore interpretable.

DR. CONNER. It is inportant to point out
that this is not a new method, which is what we are
tal ki ng about, which is the two one-sided test
procedure to deternmi ne equival ence. That is
sonet hing that we have been doing for quite a few
years for fasted studies. |f you are saying that
this, when applied to food studies, may not be
totally understood | don't agree with you but |
take that criticism But as far as the properties
of this calculation, the properties of the
statistics, we understand those very well. W have

been doing them for perhaps ten or twelve years
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now, | think, on fasting studies.

DR MOYE: There are two statistics here
think. Are you tal king about the one that just
uses the point estimate and asks whether that is
between 0.8 and 1.25? |Is that the one you are
t al ki ng about ?

DR. CONNER:  No, no--

DR. MOYE: O are you talking about the 90
percent Cl?

DR. CONNER: The fasting studies are done
in exactly the way we are proposing to now do fed
studies. It was devel oped by Dr. Shernman and
others, the two one-sided test procedure. In other
words, what the test essentially does is run two
one-sided tests, one in one direction and the other
in the other, you know, one test one bound and the
other test the other bound. They are run at the
al pha equals 0.05 level. So, we have 0.05 on one
si de- -

DR. MOYE: Right.

DR CONNER --and 0.05 on the other. So,
the way of actually doing all this in one test, one
calculation, is to calculate the 90 percent
confidence interval so you get the 5 on one side

and 5 on the other, and each one of those has to be
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what we have determined to be a clinically
significant difference. The actual operation of
this, for the nbst part the point estinates of
fasting studies, when we have done simlar types of
surveys, for the vast najority of the products we
approve based on the fasting results the point
estimates don't vary by nore than about 4 percent
either way froma ratio of 1. W have a few
i sol ated cases where we have as much as 10 or 12
percent, but nobst of themcluster right around the
ratio of 1, plus/mnus 4 percent for both Crax and
AUC. So, the operational characteristics of
controlling that point estimte, the experinental
point estinate are actually quite good.

DR. MOYE: It sounds |like the answer to ny
guestion is that this is a procedure that has been
wel | established--

DR. CONNER:  Yes.

DR MOYE: --and has been used in other
anal yses | ooking at bioavailability for fed and
fasting. |Is that right?

DR CONNER It is used sonmewhat in the
NDA world but primarily this is used to determ ne
t he equi val ence or switchability of two

pharmaceutical |y equival ent products. So, the drug
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subst ance, the anount of drug substance, the type
of dosage, all that is held constant and nobst of
the studies we do are crossover so, you know, each
i ndi vidual gets both products. And, we want to
make sure that in the end the judgnent we nake and
t he generic product we approve, if soneone goes
into their pharmacy and they are currently taking,
say, the brand nane, if the doctor switches themto
this other pharnmaceutically equival ent dosage form
they will be getting essentially the same results
wi t hout any distingui shabl e difference.

DR. LEE: So, you are answering question
2.3, what alternative approaches?

DR. MOYE: |f you say so.

DR CONNER As an aside, | amnot sure we
shoul d get nmuch into it today, but if you have
suggesti ons on how we night do this whole thing
better--1 nean, what we are doing nowis sinmply
expandi ng what we have done for many years to this.
If you have sone ot her, you know, just genera
comments that you m ght have a better nethod,
per haps another forum m ght be the tine.

DR. MOYE: Well, | wouldn't say it is
better at this point; | just say it is an

alternative and it may be sinpler.
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DR LEE: Do you have slides?

DR. MOYE: Not right now but | can prepare
t hem

DR LEE: Al right. Since the two
consul tants were nentioned, naybe | will just take
the opportunity to see if they have anything to
say.

DR KARIM You nentioned about food
effect. | have been tal king about food effect for
the last thirty years, and one of the nost usua
and comopn questions asked is we never have this
type of meal so why does FDA do a food effect
study? The question here is it is not really the
sort of food you would be taking every day. It is
really performance of a dosage form under
condi ti ons whi ch woul d produce naxi nmal perturbation
of the formulation. So, it is really a quality
control test of your formulation, and that is the
food whi ch woul d produce the maxi mumeffect. So,
it is not the usual food you take but it is quality
control type of food

The second point | want to make is that,
in fact, it is correct that | have found that drugs
whi ch belong to Cass | do not show food effect

response in terns of AUC, and in drug devel opment
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the very first study in humans that we do is a food
ef fect study because if there is no food effect
response, then we are able to categorize our drug
as a Cass | drug which, | think, is a new approach
of food effect response. W use it a great deal in
drug research.

One thing which | still feel hasn't been
covered is that food will produce, even for Cass |
drugs, delay in absorption because 50 g of fat wll
result in stomach enptying tinme, and if you have a
drug which is specifically used for very fast onset
of action--an analgesic, antiarrhythm c--you wll
nm ss the point because the Tnax is not used in
bi oequi val ency assessnent. So, | think the agency
needs to |l ook at that before saying that the d ass
| drugs would not require food effect response
because the question of Tmax has not been
addressed, what is the effect of a given neal or of
food on Tmax.

The third point | want to make is that if
a drug or fornmulation is |abeled to be taken with
food, and if that is how patients take the drug,
then it is obvious that the bioequival ency nust be
shown under fed conditions. | have said that again

and again. W should use all the statistica
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criteria used under fasting state to apply to the
fed state.

I am surprised that the bioequival ency was
shown in even 17 to 18 subjects with food because
when you give the drug with food you are addi ng
another variable, and that is gastric enptying
time. | would be very interested to see whether in
a crossover situation the gastric enptying tine
under fed condition is simlar or not. | know
under fasting state they are very simlar, but |
woul d have expected under fed conditions the
gastric enptying time to vary nore, and | would
have expected that we woul d need quite a few nore
subj ects to do bioequival ency testing. Thanks.

DR LEE: Thank you.

DR MEYER Can | ask Aziz a question?

DR. WLDING Can | pick up first because
we do a lot of work actually visualizing what fat
does to gastric enptying properties in formulation
performance. It is certainly true that the current
high fat meal as put into regulatory guidance has a
maxi num effect on the G tract. That is, it
ef fectively stops the stonach for a couple of hours
in nmost individuals. The reality is that if you

put that anount of fat into the stomach, it takes a
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while to realize that it has that |arge amount of
material to deal with and actually sits still for a
period of tine.

What you have to recogni ze al so is that
today's popul ati on eats |less fat than the previous
popul ati ons. Therefore, what was naxi mal for them
i s probably now super-maxi mal for today's
i ndividuals. That is an issue that is worth
contenplating. So, | think what we see often is an
ef fect on Trmax associated with significant delays
in gastric enptying.

Now, the question is, is the CV percent
greater in terms of intra-variability fed conpared
to fasted? Certainly, in our experience there wll
be no difference between those two that will be
noti ceable fromstatistical comnparison purposes.
Now, unlike Aziz, | don't think that Tmax is an
i ssue because it is a bhioequival ence issue or
switchability, not prescribability. Therefore,
don't think in this context | could inmagi ne where
there will be a Tnax difference associated with a
Class | drug that would lead to issues in that
particul ar regard.

My final comment, food effects are a

generic phrase and we do run risks with the phrase
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food effects because it is, in many respects, an
active pharmaceutical ingredient issue, a
fornmul ation issue, and there is the conbination of
the API, the fornulation and the food. That is
where | think, as Aneeta indicated, it is
bi oavailability in terns of APl alone, fornulation
al one, but there is also a
bi oequi val ence/ bi oavail ability issue that kicks in
when you are contenplating active forns of
i ngredients of the formul ation and drug toget her
and that is the hardest one to tease out.

DR LEE: Thank you.

DR MEYER  Aziz, you were tal ki ng about
Class | and saying you have not personally seen any
di fferences in bioequival ence under fed conditions.
You said AUC. How about Cmax?

DR KARIM Yes, what | do is we take AUC
ratio fed/fasting and if they fall within 10 or 20
percent we categorize it as Cass | drug. Now,
Cmax | haven't |ooked at in that detail, but |
woul d say probably it won't be as rigid as AUC

DR. HUSSAIN. Let ne sort of go to the
i ssue of Tmax that Aziz raised, and so forth, and
et me go through the thought process of the BCS in

the fasting state. One of the reasons we designed
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or devised rapid dissolution criteria for the
fasting state was because of unpredictability of
the gastric residence tine and the rapid enptying
that occurs under the fasting state, and there were
concerns with volunme and you will see that in the
afternoon di scussion al so.

In fact, the 30 minutes that we have as
rapi d dissolution criteria was for fasting state.
That is overly conservative for a fed state.

Al t hough we are not suggesting we change that, we
don't believe there will be Trmax differences
because of fornulation effects. There wll
definitely be a shift in Tnax because of the
gastric enptying time. But if you are going to
retain the dosage formin the stomach, which is
essentially a reservoir, for a long period of tineg,
then you are giving far nore tinme for dissolution
to becone peak before it gets enptied out. So, it
is less of a concern under the fed condition. W
were nore sensitive and nore conservative in the
fasting state.

So, that is the reason dissolution-rel ease
in vivo under fed conditions, because of the |arge
vol une and because of the |long gastric residence

time, is less of a concern. So, | think our
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proposa

state.
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will be far npre conservative for the fed

DR MEYER  Ready?
DR LEE: Yes.
DR. MEYER  The questions at hand then are

posted there, as well as in the handout we received

from Kat hl een Reedy on April 22. The questions are

really broken into two sections. To what extent

can we wai ve fed bi oequival ence studies for Cass |

drug? Then, secondly, should confidence intervals

be appl

ed to fed studies?

The first question then, can we wai ve fed

bi oequi val ence studies for Cass | drugs which, of

course,

are highly soluble, very rapidly dissolving

and hi ghly perneabl e?

One question | have, that will cone up

again this afternoon, is the definition of high

per meab
per meab

i ntubat i

lity. |Is propranolol really highly
e? It is fine to do an intestina

on but then what other kinds of

neasurenents can be made? M recollection is that

propranolol is not 90 percent systemically

avail ab

neasur e

data? |

e; large first-pass effect. How do we
hi gh pernmeability if all we have is bio

have no problemw th the definition of
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hi gh perneability if it is 90 percent excreted
unchanged in the urine or the AUC relative to IV
doses is 90 percent. Beyond that, it becones a
little nore arbitrary. | see Ajaz is shaking his
head.

DR. HUSSAIN. No. The BCS gui dance that
was issued in Septenber of 2000 actually went
t hrough and descri bed several nethodol ogies to
assess perneability. It also includes a nethod
based on in vitro and HeLa cell culture nethods, PK
studi es, extent of absorption. So, you have a
whol e host or toolkit for assessing perneability.

You are absolutely right, metoprolol and
propranol ol are both high first-pass effect drugs.
If I amnot m staken, the absolute bioavailability
of propranolol is 35 percent but its extent of
absorption is actually conplete and that is the
basis for the high perneability class menbership.
That is the reason we sel ected propranol ol for the
chal | enge studies that we did at the University of
Tennessee. The reason is it is so sensitive to
food effect. In fact, there is a study from an
Australian hospital--1 amnot able to quote the
reference of that, but you can actually induce fed

ef fect studies of propranolol by just snelling
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food; not even eating it. So, that is how
sensitive propranolol is to food effects.

DR LESKO | will address the sane
guestion and rem nd us that the propranol ol and
net oprol ol were two of the drugs that we had in our
initial database that defined the BCS. That neans
the perneability of these drugs was established in
human vol unteers through intubation of the snall
intestine. Thus, we have very accurate, gold
standard type perneability on those two drugs as
opposed to circunstantial data which m ght have
cone from CACO 2 or bioavailability studies.

As Ajaz said, the reason we picked those
two recent studies in Tennessee on fed effects is
because we had established previously their
nmenbership in the class. Propranolol is highly
pernmeabl e in terns of passing through the gut wall.
Met oprol ol was picked because it was nore of a
borderline between Class | and sone other classes
based on its perneability characteristics. But
t hey both succeeded in those two studies.

DR. LEE: Larry, are you saying that it
has taken the metabolisminto account, the
permeability?

DR. LESKO well, we have to separate two



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

t hings, absorption fromthe lunen of the intestina
tract and the bioavailability. The perneability
refers to the passage of the drug fromthe | unen of
the intestinal tract into the blood stream So, it
is tal king about transversing that border. After
it transverses that border there may be sone
first-pass effects in the liver that will reduce
the bioavailability. So, when we tal k about
pernmeability we are thinking about absorption as
opposed to bioavailability. So, you could have a
drug with good absorption characteristics but
relatively | ow bioavailability if the reduction in
bi oavailability is related to a first-pass effect,
say, in the liver.

DR LEE: | think that maybe what Marv was
alluding to is the nmetabolismduring passage across
the gut wall.

DR LESKO Well, if it is a 3A4 substrate
that is being netabolized in that passage it stil
has perneated that segnent of the wall, as
indicated by its high perneability.

DR. HUSSAIN. One other way of |ooking at
pernmeability is that it is essentially the ability
of the drug to | eave the aqueous conpartnment that

is in contact with the epitheliumand get into the
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cell. Essentially, when we went to the BCS, as
Larry said, we distinguished between transport and
t hen subsequent netabolism

DR MEYER  Personally, | think | would
feel if the regulation said a product that is 90
percent bioavailable relative to |V or naybe even
an oral solution, that is something |I can hang ny
hat on and | don't have to worry about gut wall
net abol i smor netabolismprior to reaching the gut
wal . Short of intestinal intubation, let's say,
the generic industry--1 doubt very nany of themare
going to do intubation type studies to establish
perneability, and CACO 2 and those other surrogates
haven't been totally proven, | don't think

DR HUSSAIN: | think we have.

DR. MEYER. Have you?

DR HUSSAIN: Yes. | think those are
est abl i shed.

DR MEYER G ven that then, to what
extent does the committee feel that in-house data,
which | take it are partially propranol ol and
net opr ol ol - -

DR. HUSSAIN: | think the challenge
studies that we did in Tennessee were two products,

one mnetoprol ol al one; one containing propranol o



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

and hydrochl orot hi azi de. Hydrochl orothi azide is
not a highly perneable drug. So, that was an
addi ti onal challenge that we had. So, those were
prospective studi es designed to challenge the
system and we selected two generic products to
have a head-to-head conparison. W didn't have
such data before because we have | ooked at

hi storical data that we have in-house and nade that

concl usion, and we wanted to truly chall enge that.

DR LEE: | think the question is very
sinmple, you know, Class | and Class Il and so
forth, fed state, fasting. | think we all

understood that. But | guess Marv was thinking
about exceptions. He was thinking beyond the
current definition and is not confortable with the
risk.

DR. VENI TZ: To foll owup on sonething,
Dal e, that you nentioned, is there any evidence to
suggest that for the Class | and non-Cl ass | drugs
there is a differential food effect between the
formul ati ons? Because you alluded to the fact that
it is unlikely, and | guess based on ny
understanding of BCS | would agree with that, but
do you have any experinental evidence to the

contrary?
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DR. CONNER: | amnot sure | was trying to
inmply that it was unlikely. | think that is a
guestion for you.

DR. VENI TZ: Right.

DR. CONNER: You know, how likely you
think it is. | posed the question because it
seemed to ne that the critical thing is do we have
any exanples, or do we realistically believe that
one exi sts that when we gave a product that was
rated as Class | that it would behave differently,
that it would behave like it was another class
which we wouldn't ordinarily waive? So, | wll
gi ve you sone theoretical exanples, and | can't
cone up with any exanples to say the food got in
there and this would affect both the formulations
equal ly, but if something in the food conpl exed
with the drug substance and actually forned, say, a
per manent or sem - per manent conpl exati on which
didn't have the solubility or, nmore likely, didn't
have the perneability that the original drug
substance had, | nean, then your resultant effect
woul d be that it wouldn't be perneable anynore; it
woul dn't have the bioavailability that it started
out with if sonmething in the food conplexed wth

it.
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DR VENITZ: But it would be a
bi oavai l ability not a bioequival ence issue. Right?

DR CONNER  Yes, but it would then nmean
t hough that this BCS systemthat we designed would
technically no longer apply toit. It would not
necessarily then result in bioinequivalence. It
woul d take it out of the realmof the BCS system
i nto anot her class and, therefore, even though we
woul d think the likelihood that there would be
bi oequi val ence woul d not necessarily increase, we
woul d then, based on our BCS system have to do an
invivo test to confirmthat. But the |ikelihood
of a differential effect on the drug substance is
snmall, very small but it would still take it out of
the real mof BCS

DR HUSSAIN. Let nme sort of add to that.
I think when we were going through this devel opnent
we had extensive discussion on this. | said | want
to have a fornulation that would behave differently
than the other one. For imediate rel ease
formulations it is very difficult to come up with
an exanpl e, but since Dale raised the issue of
conpl exation, how can | formulate two products, one
which will have food effect and one which nay not

have food effect? |If | use conplexation as a
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nmechani sm then | could include in one of the
formul ations a chel ating agent, sodi um EDTA for
exanpl e, and that could be a trigger for saying, if
its a metal conplex, you are essentially binding
the available netal, and so forth.

But those are sort of theoretica
assessnents and we haven't seen any real exanples
that actually could be achieved. Wen we |ook at a
wai ver, we also |ook at the excipients and so
forth. So, actually in a BCS waiver we go through
an anal ysis of excipients, and so forth. So, that
woul d sort of cone up and be covered under that.
So.

DR VENITZ: So, it is correct for ne to
assune that you haven't seen any evi dence either
i n-house or in the public literature that a dass |
drug shows a differential food effect?

DR, HUSSAIN. W couldn't find any
evi dence of that.

DR LESKGO | think | want to qualify that
a bit though because in trying to find those kind
of differences you described there are two
obstacles. One is that frequently you can't
identify the BCS class, say, in a new drug

application based on the data subnitted. So, the
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best we can work on is a suspicion of what the
cl ass woul d be because the conpany had no reason
necessarily to define the solubility at all pHs to
neasure perneability. So, when we | ooked at that
guestion to | ook for the exceptions, we were flying
alittle bit blind by not know ng for sure whet her
these were Class | drugs. So, there is that
aspect .

On the ANDA side, we are sort of a captive
audi ence to what is being submitted to the Ofice
so there are things that may be out there that we
don't see or aren't aware of. That may address
your question. But recognizing those two
limtations, | guess the answer would be no, we
don't have any direct know edge of exceptions.

DR. LEE: There is another question about
t he i ssue about the nmechani sm of absorption as
well. What if a drug falls in dass | because of
an affinity for whatever transport mght be in
place in the gut?

DR HUSSAIN. Wth respect to the fasting
study, the nechani sm of absorption I think cane
into consideration with respect to the nethods of
perneability. For exanple, there is no restriction

that a carrier-nmediated transport of an active
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transport mechani smwoul d preclude a drug from
being a Cass | or a highly perneable drug. But
t he nmet hodol ogy used to assess perneability then
has to be | ooked at nore carefully. For exanple,
in the BCS guidance use of CACO 2 or in vitro,
essentially we don't recomend using those for
actively transported drugs, and so forth. So, that
i s how we nanaged that process.

DR. VENITZ: But don't you al so have a
restriction on dose proportionality--

DR. HUSSAIN: Yes. Dose linearity was one
of the nechani sns to address sonme of that question.

DR LEE: Oher coments fromthe
conmittee? Yes, Judy?

DR. BOEHLERT: | have a question com ng
back to the dissolution profile when you said it
could be plus/mnus ten percent. |f bioequival ence
were wai ved and then the manufacturers were relying
on dissolution to show equi val ence and if, indeed,
they had test and reference products that were at
the extrenes of that range and one was plus ten and
the other was mnus ten, are there any data to say
there would be clinical relevancy to that
di fference?

DR HUSSAIN: | think we | ooked at that
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quite extensively, and for Class | drugs we don't
think there is a reason to believe that. If we
were | ooking at only one pH condition, then | would
not be confident with that. That is the reason we
request multiple pH conditions. The reason for not
relying on one pHcondition is, for exanple, a
wheat base. If you just do the dissolutionin 0.1
normal HCL that may not truly be reflective or
di scrimnating under, say, a less acidic condition,
and so forth. That is the reason we went with
nmul tiple pH conditions.

DR. BOEHLERT: Wbuld that inply that the
product woul d be continually tested at those
nmul tiple pH conditions, or would you refer it just
to the 0.1 nornal HCL and woul d that be enough to
show a difference in physical properties?

DR. HUSSAIN: The nultiple pH conditions
cone into play when there is a request for a waiver
or there is a substantial formulati on change under
say, the SUPAC. For routine quality control or
qgual ity assurance you will have the traditiona
cl assification.

DR, LESKO | just want to clarify that a
bit. Wth the dass | drugs, when you tal k about

dissolution it is possible to have a single tine
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point. In other words, if the products dissolve
within 15 mnutes, 85 percent, then we will |ook at
that and say they are the sanme because that is such
atrivial difference. On the other hand, if the
di ssol ution goes to 30 m nutes, we then would | ook
at a profile and what we are looking at is
basically two profiles, a test product and a
reference product. The statistics that are used to
differentiate those are called the F-2 statistic.
The reality is that to have an F-2 of 50 or
greater, which is "passing," you need to have very
simlar profiles and they can differ by no nore
than ten percent between the test and the
reference. So, you really can't have ten on this
side or ten on that side. It is really conparing
the two profiles. Generally the differences that
cause sonething to not pass an F-2 statistic occur
very early on, say, in the first five mnutes or
first ten mnutes where, clinically speaking, |
doubt that they are inportant but we do have that
standard in place to |l ook at that.

DR LEE. Bill?

DR, JUSKO | amin strong agreenment with
the theoretical and practical arguments pertaining

to the Class | type of drugs in relation to
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bi oequi val ence, but | don't have a very good
feeling for the extent of literature that confirns
t hese observations. There were early review
articles and now | amhearing that it is rather
difficult to determ ne perneability of these
conpounds so it is uncertain with a new chem ca
entity exactly what its perneability is so as to be
able to preclassify it in this group

Is there any better evidence for nunbers
of drugs that have been evaluated to find that
there is no problemw th bioavailability or
bi oequi val ence for Cass | conpounds?

DR HUSSAIN. | think the hesitation to
say a drug is Cass | and Cass Il has sort of
regulatory inplications, in a sense. Unless we
foll ow the guidelines that we have provided to
classify we hesitate to say this is Cass | and
Class Il. But, clearly, we have a sense of what
the likelihood is, and based on that, | think
Aneeta did an internal survey and | think Aziz has
publ i shed extensively on that too. So, maybe they
can comment on that. So.

DR KARIM | think | agree with the
t heoretical background that if you have a dass |

drug, in vitro dissolution specially F-2 tests
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woul d be appropriate, and you don't even have to do
the food effect study. But, believe ne, | fee
that determ ning perneability has not been
established, and that is a big issue. | nean, you
tal k about absolute bioavailability of 90 percent.
For how many drugs do we have absol ute
bi oavailability or 90 percent? Very few So, to
nme, the major unknown is perneability. | think to
neasure solubility is very easy. To neasure
di ssolution is also reasonable. That is why | use
the food effect response as a way of classifying
whet her the drug is Class | or not and it works
very well.

So, to answer your question, if you have a
Class | drug and truly establish that it is a C ass
| drug, then I think I amall in favor ofthe
gui dance that you don't need to do a bio study.

DR HUSSAIN. Again, | would respectfully
di sagree with that in a sense because fol ks who are
fam liar with CACO 2 and ot her nethodol ogi es, and
so forth, are very confident of their method. So,
our position essentially is that in vitro nethods
are acceptabl e under certain conditions once you
have established method suitability, and so forth.

And, just relying on a food effect study to
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classify a drug was not an acceptable nethod in our
gui dance. The reason is that perneability is based
on extent of absorption and you do see food effect
for highly soluble, highly perneable drugs that
have a high first-pass effect, and those are the
two drugs we selected for the study. So, that is
sort of our position.

DR LEE: | think we are caught in a
circular argunment. M sense is that question 1.1
is premature. Yes?

DR. SHEK: Just one coment, | ooking at
the way the question is being phrased--

DR LEE: Yes?

DR SHEK: --it tal ks about bi oequival ence
about ANDAs. It doesn't say anything about the
exi sting |l abeling for the reference, whether that
indicates it nmght be a Class | and indicates
specifically food effect. WII that be taken into
consi deration, or howis that going to be handl ed?
| don't know how many of those 40 ANDAs have
sonething in the | abeling about food effect. And,
if we don't do the study will the | abeling be
changed?

DR. CONNER: Well, | can tell you our

current policy for what triggers us to ask an ANDA
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sponsor for a fed bioequival ence study, and you
have to differentiate between a food effect study
which asks if there is a food effect on the product
or the drug substance versus a fed bi oequival ence
study where the two products are conpared under

equi val ent or the sane fed conditions. The trigger
that causes us to ask for a fed bi oequival ence
study is sone nention of food in the innovator

| abeling, the reference listed drug | abeling.
Peopl e are often confused by saying, well, so it
has to be sone positive food effect; there is a
change. Sinmply saying, you know, in the |abeling
we have studied it and there isn't any is enough to
cause us to ask an ANDA sponsor for a fed

bi oequi val ence study. So, al nbst any reasonable
nmention at the current time of food in the |abeling
will cause us to ask for a fed bi oequival ence
determ nati on of an ANDA sponsor. | think that is
actually in this guidance. This question sinply
says, okay, we have gone there; we have determ ned
that we need some kind of decision or determ nation
of fed bioequival ence studies but, further, if it
is a Cass | drug we could still waive the
necessity for that in vivo study based on what we

have just described here and discussed. So, that
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is basically our current policy and how we hope or
have proposed it to evolve in the this guidance.

DR MEYER | think we have to renenber
t hough that perneability is drug specific. It has
nothing to do with the fornulation. So, even if we
are off a bit in our perneability assessnent, the
key neasurenents to ne are the solubility that is
fairly rigorous, that is fairly reasonably defined,
t he highest dose in a certain volune; dissolution
over a range of pHs, which | think is excellent;
and very rapid dissolution for Class | drugs.

So, given that scenario, | fee
confortable, | think, with the dass | waiver.
Goi ng beyond that | feel nuch | ess confortable.

So, | think there is a lot of rationale here. |If
you don't like what they are presenting, how are
they going to fix it is really the 1.2 question
What additional data and what types of experinents,
what does the committee need to see next tine in
order to say, well, they are right?

DR LEE: Yes, Larry?

DR. LESKO | want to get back to the
di scussion of the perneability issue because it is
one that is already established in our guidance.

In other words, we can now, today, allow a sponsor
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to identify a drug as a dass | drug based on
solubility and perneability in a way that we have
i ndicated in the BCS guidance which canme out in
2000. So, | think we have established sone
standards al ready on how to define perneability,
and we can probably better not go back and debate
that today but the question is, given that
standard, can we then extrapolate it to the fed
state?

Now, behind that standard, when we put the
2000 gui dance out on the BCS for fasting studies
there was a fairly extensive database of 30 drugs
in which we actually nmeasured perneability, extent
of absorption, and then correlated the two. That
then was built into the guidance in that a conpany
woul d standardi ze their CACO 2's using interna
controls that represent those drugs in that
dat abase. So, there was a continual |inkage of
human data to CACO 2 and to the other
circunstantial evidence such as extent of
absorption that gave reliability to characterizing
somet hing as perneability.

I amnot sure how we can do nuch better
with perneability, other than do human studi es al

the tine. But we did get to the point, and we did
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present to the committee here, the ACPS, the
fasting BCS guidance and the standards we were
going to use for perneability, and that has been in
pl ace now for a year and a half. So, | just want
to rem nd people that we are not crossing new
ground with this perneability definition

DR LEE Art?

DR. KIBBE: Just a couple of things, and |
| ove being a devil's advocate so | will probably
rai se sonme issues. But to start with, when drugs
are nmarketed, in the labeling they usually have
indications as to whether to take themwith food or
wi thout food. |If you have a drug on the market
that is clearly indicated to take w thout food,
then the question in nmy mind is why do we care
about a food study if patients are told not to take
it wwth food anyhow? |f they follow the
instructions, and if their physician and clinician
get themto do it correctly, they are not going to
even introduce that variable. So, if you have a
Class | drug whose |abeling fromthe innovator says
take it without food, or take it on an enpty
stomach, it is alnbst a noot question to try to
| ook for the other.

The second, what we are saying in effect
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by wai ving food studies for ass | drugs is that
we cannot inmagine a fornulator fornulating

sonet hing where a forrmulation would interact with
food differently than any other fornulation, and |
am not prepared to say that. So, | don't know how
| respond to that situation because the
classification is all about the active ingredient,
and the interaction that we care about when we do a
bi oequi val ence study is not about the active
ingredient; it is about the formulation. So, at
that point | amsaying, well, as long as you use
spray dry lactose for your direct conpressible |
don't care if you do a fed study because | actose

di ssol ves so fast that it is out of the way and

| eaves the drug behind. But if you use a directly
conpressi bl e product nmade out of the chick bean
grown in Upper Uganda | don't like it. rmean, that

whole road is kind of difficult for ne.

DR HUSSAIN. Just to add to that, that is

the reason why a waiver is limted to i mediate

rel ease dosage forns, not even suggesting it is for
nodi fied release. In fact, Ameeta kept nentioning
t heophyl I i ne and the dose dunpi ng situations that
we have with theophylline were for nodified rel ease

only. So, we are tal king about inmediate rel ease
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dosage forns that dissolve rapidly under different
pH conditions. The focus is on fornulation
simlarity fromthat respective. So, you are
tal ki ng about pharnaceutical equival ence. You are
| ooki ng at an exci pi ent dat abase of an acceptabl e
set of excipients and then you are | ooking at
simlarity and dissolution as a function of the pH

DR. KIBBE: So, what you are saying is
that | could use starch 1500 as a directly
conpressi bl e excipient, and the agency says it is
exactly the sane as | actose.

DR. HUSSAIN. No, we are not saying that
the excipients are the sane. The excipients could
be different but as long as the product dissolves
in a conparatively simlar profile under different
pH conditions that should be okay. In fact, | wll
turn that around. | say, all right, now you have a
direct conpression tablet, say, based on dical ci um
phosphate. Al right? Then you have a formulation
based on starch lactose. So, if you look at it,
the dose would still be pharmaceutically equal and
t hey have very different sort of pH behavior
Di cal ci um phosphate tends to be fairly highly
soluble at pH 1 but the solubility goes down at pH

2, and so forth. So, a product containing that
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will not have a simlar dissolution profile as that
of starch or |actose based fornulation. So,
actually dissolution is far nore discrimnating
under those conditions for a formulation difference
than in vivo. |In fact, ny concern is that | think
the dissolution that we are recomending is far
nore conservative for the fed state

DR. KIBBE: What you are saying is that
the generic which has that is going to have to
prove that there is no food effect because a
di ssolution study isn't going to be simlar

DR HUSSAIN: Unfortunately, yes.

DR. WLDING | would like to echo A az'
comments. | nean, that is the key here in the
sense that if those two fornulations are rapidly
di ssol ving and neet the current requirenents under
t he BCS gui dance, then given the fact that they are
going to be extended in their residence tine in the
stomach and they have | onger to dissolve in vivo,
it is a very conservative approach that we are
taking in this particular regard. | think as was
i ndi cated by one of your colleagues, if we go
outside Class | it is a whole new ball park. In
the context of Class I, |I think given we have an

acceptance of in vitro bioequival ence for O ass |

119



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

120
conpounds taking it into the fed domain is actually
not a big leap of faith.

DR. MEYER Could | ask just one question?
In all the coments that you received, did anyone
cite an exanple that said, well--1 like A az'
approach of if there are two formul ati ons and
have all the wealth at ny command | can make
what ever formulations | want, can | make two that
will dissolve in 15 mnutes; will have simlar
di ssolution profiles but will have a pronounced
different food effect? Did anyone conment with an
exanpl e?

DR. PAREKH:  No.

DR. MEYER So, we are dealing with a fear
of the hypothetical or a fear of the unknown, and
the only way to prove the unknown is to do
everything which is going to be very expensive.

DR LESKO. But related to that, there is
prior information that we can go back to. Wen we
did the original research with the BCS we did nake
formul ati ons designed specifically to be far apart
in their dissolution profile, huge differences in
di ssol ution, probably nore so than you woul d expect
to see even with food and fasting. Those

di ssolution differences for the Class | drugs did
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not translate into bioinequivalence in in vivo
studies. They were very close to being
superinposabl e i n essence.

So, we know that. | mean, that is prior
i nfornati on. W have that docunent not only for
t he nodel drugs, in this case propranolol and
net oprol ol , but sone other drugs as well. | think
that is useful information as background to have
with regard to differences in dissolution for O ass
| drugs and what it nmeans in vivo for
bi oequi val ence.

| also want to coment on Dr. Kibbe's
conment, and maybe Dale can confirmit but |
believe if the | abel says "take on an enpty
stonmach" there is no food effect for an ANDA
because, you are right, patients aren't going to
take it that way. |Is that correct, Dale?

DR CONNER Yes. | think that is
supported by the I anguage in this guidance.
However, if you read a |ot of |abeling, you know,
you expect these definitive statenments which really
aren't there. | nean, a lot of times that type of
statement which you nentioned will say, we
recommend--you know, | amnot literally

translating, we recomend that you kind of take
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this with food, |eaving the option open to the
physician or the patient to say, well, you know, |
don't really want to take it with food, or
sometinmes | want to take it with food and sometines
not. As long as you | eave discretion open to the
clinician or to the patient you don't have a
definite "must take with food." So, | would say
that if the labeling is very strong, the
instruction saying "do not take this with food," or
"take only on an enpty stomach," then | agree with
you, that should kick into place. But if it is
very wi shy-washy, giving discretion to the
clinician or the patient | would say we have no
guarantee that they are not going to instruct the
patient, you know, if it will upset your stonmach
take it with food, or don't.

DR LEE: | think we do need to nobve on.

DR. HUSSAIN. One point that has not been
made and | just want to make is that in terns of
bi oequi val ence studies, the fasting studies are far
nore discrimnating than the fed studies. That has
been our position. So, if we waive a fasting study
it is logical that we would waive a fed study. So,
we are actually caught in a |logical bind here

because when we put the BCS gui dance together we
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went for the nost difficult part and left the
easier part, in my opinion, behind. So, there is
an inconsistency in our approach with BCS

DR LEE: Yes, | think this is the
conclusion | want to draw. | amglad that you said
it, and | think on that basis we should nove on
Sonetimes you don't have data in the literature
because it can never be published.

The question then is what other additiona

evidence will you need to nake yourself fee

better? | think that has to be on a case by case
basis. It depends on the nechani sm conpl exation
and all that kind of stuff. Isn't that true?

DR. DOULL: Wasn't that Marv's suggestion?
The question of what additional information would
you need, the question is what do you really need
to know versus what would be nice to know. The
need to know woul d be additional dass | drugs.
You know, we really only have the two just to prove
this hypothesis. So, the question is how nmuch nore
infornmation do you really need in order to be
confortable with accepting that all Cass | drugs
shoul d not neet that food criteria?

DR LEE: Mbre sponsor studies.

DR. DOULL: Mbdre drugs, information on
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nor e drugs.

DR HUSSAIN. | amnot sure. Let ne sort
of summarize. The question is are we willing to
agree or nmake a reconmendation that with the
gui dance, as it is in the draft formright now, we
can nmove ahead and nmeke the recommendation that the
wai ver for food effect bioequival ence studies for
Class | rapidly dissolving drugs is okay. That is
t he question.

DR. KARIM Just to comment, who puts the
rubber stanp that this is a dass | drug?

DR HUSSAIN: It is a review decision

So, FDA

DR MEYER Do we need to come to a
consensus?

DR LEE: Well, | don't think we need to
cone to a consensus. | think what is inportant is

for the agency to hear what our individua
collective thoughts are. Sone issues nay not ever
cone to consensus. |t has taken them about seven
years to--

DR. LESKO That was the debate about
food. But to answer Dr. Karims question, the
specific review division that is |ooking at the

application nakes that decision, but a lot of those
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deci sions are discussed within the BCS technica
conmttee as well. So, it is really a collective,
joint decision between the Ofice of Generic Drugs
and the Ofice of dinical Pharnacol ogy.

DR. MEYER In case ny individual opinion
then wasn't heard, | amin favor of the proposal

DR. LEE: So, what about question nunber
two, the confidence intervals?

DR SHARGEL: | have a question on that,
if I may, Vince. M understanding fromthe agency,
as you nentioned, Dr. Conner, is the question of
clinical risk. 1In the past we have only done point
estimates. Fromwhat | understand, the desire for
confidence intervals is to have a nore rigorous
test. |If we use a nore rigorous test, the data
showed that five studies out of 40 failed. Those
woul d not have been approved on the basis of the
new gui dance if it were formalized.

DR. CONNER: Basically, presumably if you
knew the new criteria you woul d have done those
studies all properly powered. You know, | am
| ooki ng at them again not with a |lot of in-depth
anal ysis of those particul ar studies and probably
three of themw th somewhat nore power woul d have

i kely passed. Two of them would have had a great
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deal of difficulty and woul d probably have fail ed
no matter what the power. But we can't definitely
say that. It just looks like to me that the ones
that had such extreme AUC values, | amnot really
sure power woul d have hel ped those if the criteria
wer e changed.

As you know, when you change the criteria
peopl e then adapt to the change and design their
studi es accordingly with, hopefully, appropriate
power calculations. | actually found this even a
little surprising, that so many froma randomy
sel ected group like this would have passed using
t he power that people use to power for point
estimates. | was pleasantly surprised. | expected
it to be a small difference but the results of the
group we picked surprised ne. | would have
expected a few nore to be on the edge but | was
pl easantly surprised when we actually | ooked at the
val ues.

DR. SHARGEL: May | just continue on this
alittle bit because | amjust curious in terns of
if there is no risk, clinical risk, what the basis
is for a nore rigorous test. What we are doing is
we are using a neal that gives maxi nal

perturbation, as has been nentioned, and this would
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give the largest variability to be observed on Crax
and AUC. Generally in the labeling it would say
food effects of the drug but it never really
specifically says what kind of food, so that any
sort of diet--1 prefer a bagel and cream cheese in
the norning; that is nmy preference--we woul d know
if there is a clinical effect of the food. |If
there is a clinical effect, then you would say take
it without food, in the devel opnent of the product
if there is a big effect in the bioavailability
study. O, if there is reason to take it with
food, we already require the 90 percent confidence
interval. So, ny question here really is, is the
requi renent here really necessary to have a nore
rigorous test? And, what does it nean if we fai
interms of safety risk?

DR. CONNER: Well, there are a great nany
products that are | abeled out there with sinply a
descriptive statenent of a food effect and, in sone
cases, how nuch, the estimte of how rmuch. It
doesn't nean that those are unusabl e products. It
doesn't mean that they are automatically restricted
fromtaking with food. A lot of it is in that area
of concern where | think the firmand the division

that is reviewing it at FDA feel that it is
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inmportant to let clinicians know about that. But,
based on the | abeling, the physician can still use
that drug under those conditions as |ong as that
effect is known.

Granted, although there is sonme variance
in the type of neals that people do for NDAs, |
think in npbst nodern NDAs we have a very simlar
neal used. In fact, part of what this guidance
does is to bring the ANDA neal and the NDA neal to
be the sanme thing. So, basically what we are
saying is, no nmatter what other food studies are
done, the NDA will have a deternination of the
effect on bioavailability with a virtually
identical neal. So, | nean, that will be part of
the NDA and part of the |abeling.

I think froma statistical standpoint,
this is really just saying that, you know, we are
doing a test here. The neal that we have chosen
as has been said before--you know, we can't really
test every conceivable neal. | don't think the
generic industry would want to go in for that kind
of thing, doing 30 different neals and 30 different
studies. So, if we only have one study to do, the
neal that we have chosen | think has the nost

i keli hood of being extreme and causing an effect.
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So, if we don't see an effect under those
conditions, we are reasonably confident that |esser
neal s or nmeals that are less stressful to the
dosage formare going to have any effect. | nean,
if you only have one chance you use the maxi mum
possibility to obtain an effect.

From a statistical standpoint, we would
like at the end of the day to say that these are
equi valent, that a generic is equivalent to the
reference |isted drug under reasonable conditions
of us. You know, what we have been doing for nany
years is good but it hasn't really been a true
equi val ence statenent, based on a true statenent of
equi val ence. And, what we are trying to do here is
per haps i nprove that sonewhat so that we can with
total confidence say that these two are equival ent
under reasonabl e conditions of use.

DR LEE: Jurgen?

DR. VENITZ: | would like to foll ow up on
that because | amstill trying to understand what
it is that you are exactly proposing. You are
saying for any non-C ass | drug, regardless of the
| abel of the reference drug, a generic has to show
fasting and fed bi oequival ence?

DR. CONNER: No, that is not what we are
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saying at all. W are saying that based on the

| abel of the reference |isted drug, should that

| abel contain any statenent about a food effect and
nost, if not all, of the nodern drugs that were
recently approved, within the last few years, wll
have sone type of statenent about food effect. |If
you | ook at, you know, twenty years ago, NDAs or
products that are still out, a lot of themdidn't
do food studies or they didn't think it was worth
putting in the |abeling, and so forth, a statenent
about food in those old products nay be totally
absent. Those would not trigger us to ask for a
food study. But any statement of a food effect in
the reference listed drug labeling will trigger a
guesti on about whether it is bioequivalent in the
fed state as well. And, based on the type of
product or the type of drug substance we are
proposing dealing with it in different ways. You
know, if it is a Cass | drug we will deal wth,
you know, what the first part of the di scussion
was. |If it is not a Cass |, then we will do a
food study, which we would do today. The only
guestion is how should we power that study, and how
shoul d we anal yze it, and what kind of concl usion

can we conme up with based on that approach
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DR. VENITZ: So, as long as there is any
statenment but it says there is no food effect, then
the official bioequivalence for the fed state--

DR. CONNER:  Yes.

DR VENITZ: ~--or if there is a food
effect.

DR. CONNER: | can tell you during the
five, seven, twelve years, whatever, we went
through a |l ot of discussion, a |lot of proposals to
per haps not nake it such a | abel -based trigger for
havi ng food considerations. W |ooked at a | ot of
i nfornmati on on whether the original effect was drug
substance related, formulation related and so
forth, the assunption being, well, if we can
absolutely prove it is drug substance food effect
it is going to be the sane for a generic versus
not. We went through a ot of this and had sone
proposals to do that, but we finally figured out
that 99 percent of the time we don't know or are
unable to determine. So, we seldom if ever, have
the data to answer it and we would end up doing
food studies virtually for everything anyway.

DR. VENI TZ: But the consequence then of
havi ng done a generic fed study and having failed

t hat study woul d be the generic would not be



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

approved or you woul d rel abel ?

DR. CONNER: No, the generic would not be
approved without a passing study. But that is true
today. | nmean, with the criteria that we are
| ooking at today, and really the major change here
is not doing nore studies but sinply how we are
doi ng the studies that the generic sponsor would do
anyway.

DR. VENI TZ: And how woul d that conpare to
t he NDA route?

DR. CONNER: | nean, what we are talking
about here is a bioequival ence study, which is one
of the few studies that is done to get a generic
product on the narket. The NDA has literally
soneti nes hundreds of studies of different types,
many of them bioavailability, a ot of them
clinical studies, studies on a |ot of aspects of
t he drug substance and drug product and how it
performs clinically. Wth a generic you
essentially have anywhere fromone to perhaps three
or four, at the maximum small in vivo studies to
be able to nmake the decision to approve that and
put it on the narket.

DR. VENITZ: But in terns of assessing a

food effect you would use the sane approach
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basi cal | y?

DR. CONNER: W are not assessing a food
effect.

DR VENITZ: No, | understand, but | am
saying if you are in an NDA situation so you are
not tal king about generic bioequival ence and you
want to assess the food effect you woul d use the
same approach?

DR. CONNER: A very simlar one.

DR PAREKH  But the final decision is not
t hat of non-approval for NDAs. The final decision
is if you fall within this wi ndow you can say in
the label that there is no food effect.

DR LEE: Let's cone back to question
number two. Art?

DR. KIBBE: Just to go down anot her
wonder ful side path, you decided to linmt the
wai ving of a food study to an i medi ate rel ease
because you can get good dissol ution data that
woul d overlap on i mredi ate rel ease, as well as the
fact that the Cass | drug is highly soluble, and
what - have-you. But if | nake a sustained rel ease
product out of a Class | drug and soneone el se does
and we have clearly overl appi ng dissol ution data,

and the criteria that we are looking at clearly is
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the effect of food on dosage form is there
evi dence that there will be a problemw th food
when you have del ayed rel ease products?

DR HUSSAIN. | think to answer that
guestion, if | look at the exanple of theophylline
controll ed rel ease, nodified rel ease, the mechani sm
for dose dumping there was different. Jerry Skelly
and others have actually done in vitro work that
actually showed that could be predicted. But our
confidence in in vitrois not at that level at this
point to go in that direction. So.

DR KIBBE: |If it is not an effect on the
drug moiety itself, the active ingredient, then it
is a natter of how confident you are in the
formul ations being truly simlar even if they give
the sane dissolution profiles.

DR. HUSSAIN: The question is can you rely
on in vitro dissolution to understand the conpl ex
nmechani sns. Qur answer is no, not at this tinme.

DR LEE. Marv?

DR MEYER | tried to jot down the
reasons why not to use confidence limts. One, no
one takes drugs with a neal of any type. Well
that is obviously not true and since we don't know

what type let's use the worst condition, confidence
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[imts are not a valid neasurenent of

bi oequi valence. | think if they are good enough
for fasted, they are good enough for fed. Highly
vari abl e drugs will pose a problem and if they
sonmehow scrape by fasted they may not scrape by
fed. Well, that is an econonmic issue and that is a
statistical issue and it nay be that we need to
change the stats for both fed and fasted to sonehow
capture a point estinate and the variability of the
reference relative to the test, or vice versa but
that is a side issue. Too nmany failures. Well, we
have shown here that about five out of 40 would
fail marginally. Wth a proper designed study they
woul dn't. There would be like two or three out of
40. It would cost too nmuch nobney; too many

subj ects. W would have to again change our
statistics. | think FDA can't worry about public
health in the context of a $50,000 or $10, 000

bi oequi val ence studi es that some sponsor may have
to conduct. Nunbers of subjects, we are still only
tal king 30, 40 subjects. So, | think the reasons
why not to have confidence linits aren't
substantiated, and | have always felt that if
fasted need confidence linits, then fed need

confidence limts.
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DR LEE: Oher points of opinion?

DR. MOYE: | guess | should say on the
record that at the conclusion of this session
will turn over a synopsis of an alternative
anal ysis that would avoid the indirect approach of
confidence intervals, and would all ow one to now
i nclude this neasure of variability that has been
excluded fromthe anal yses.

DR. LEE: So you will have this synopsis
as food for thought.

DR MOYE: As an adnissible alternative.

DR. PAREKH. This is just for the record,
Dr. Meyer, you asked a question earlier about the
point estinmates. For the two products that failed
on AUC the point estinmates were 1.22 and 1.20. For
the three that didn't nake it on Cmax, it was 0. 86,
0.87 and 0. 88.

DR. LEE:. Are you satisfied?

DR. MEYER  Yes.

DR. LEE: Are there any other ideas or
suggestions, opinions? |If not, thank you very
much. That concl udes the agenda item on food
effect of BE studies. Now we are into the public
hearing. W have three subm ssions. The first two

cannot nake it here, and we do have the |ast person
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here, Russ Rackley. For the record, | have asked
Kathy to read the first two, and you all have that
in your notes.

Open Public Hearing

MS. REEDY: Yes, the right side of your
red fol der has your agenda, your questions and the
open public hearing submissions in witing. On the
left side are the slides that were subnitted in
advance. For the slides that were not submitted in
advance, they may show up at the tinme of their
presentation.

But for the open public hearing, the first
subm ssion is fromBrian Kearney, senior scientist,
clinical pharmacol ogy, G| ead Sciences.

Gui dance for industry food effect
bi oavail ability and fed bi oequival ence studi es,
commentary on the following issues is not currently
i ncluded in the draft gui dance and FDA
Phar maceuti cal Advisory Conmittee perspectives
woul d be nmuch appreciate. One, please coment on
the acceptability/utility of parallel study designs
and/ or secondary statistical analyses of PK data,
coll ected across studies, to evaluate food effects.
For exanple, could pharnmacokinetic data derived

fromfed studies in |later stage PK studies b
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conpared to fasted, reference data froma previous,
formal crossover food effect study?

Two, while single dose studies are
preferred as they are the nost sensitive to food
bi oavailability effects, please conment on the role
and acceptability of steady state conparisons for
conpounds with a short elimnation half-1ife and/or
wi th predictable, reproducible PK profiles. Those
are Brian's comments.

The next is David Fox, witing to present
the views of Abbott Laboratories on a natter
schedul ed for discussion at the upcom ng neeting of
the Food and Drug Administration's Advisory
Conmittee for Pharnmacol ogi c Sci ence on May 7th and
8th, 2002.

Specifically, we wish to coment on the
draft gui dance docurent titled, "Food Effect
Bi oavai l ability and Fed Bi oequi val ence Studi es:
Study Design, Data Anal ysis and Labeling." W ask
that the committee carefully consider our witten
submission in the course of its deliberations.

The food effect guidance recognizes that
foods and beverages often have a clinically
significant effect on the bioavailability of an

active drug ingredient or on the bioequival ence of
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two different fornulations of the sanme active

i ngredient. Food effect guidance at 2. A grow ng
nunber of drug products now bear |abeling that
describes a significant food effect, a trend which
Abbott believes is good for patients. Food effect
| abeling contributes to consistent and nore
accurate dosing and can help patients adopt a
routi ne set of conditions under which they take

t heir medi ci nes.

Second, the food effect guidance
recogni zes the need for bioequival ence studies
under fed conditions, particularly where the
ref erence of the pioneer product bears food effect
| abel i ng. Food effect guidance at 4.

Food effects may be fornul ation specific,
and two different versions of the same drug may
react differently in the presence of food. In
fact, two products may react differently dependi ng
on the quantity or type of food used. And, he uses
a reference di scussing an exanple of two products,
each with the same active ingredi ent and dosage
formthat had clinically significant
bi oavai l ability di fferences dependi ng on whet her
the drugs were taken with chocolate mlk, apple

juice or orange juice. For these reasons, the
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gui dance endorses the need for well-controlled and
wel | - desi gned fed bi oequi val ence studi es where the
ref erence product has a noted food effect. Food
ef fect guidance at 3, noting that the nechani sm by
whi ch food nay affect bioavailability is often
unknown and cannot be determ ned by physica
i nspection of in vitro study.

Abbott agrees and conplinents the agency
for recogni zing these points. Abbott's
concern, however, is that the agency has not gone
far enough to address the variable bioavailability
seen by many drugs under different neal conditions,
nor has the agency taken steps to ensure that
bi oequi val ence studi es perfornmed by applicants
under abbrevi ated new drug applications followthe
sane neal conditions used in the study of the
ref erence drug product. |Instead, the agency
recommends only the use of a high-fat, high-calorie
test meal to provide the greatest effects on
gastroi ntestinal physiology so that systenm c drug
availability is maxinally affected, food effect
gui dance at 6.

For a product with a known sensitivity to
food, the agency's approach in many instances is

likely to mask or obliterate inmportant formulation

140



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

di fferences. The better approach, we suggest, is
to require fed bioequival ence studi es under the
neal conditions suggested in the labeling or, if
the labeling is not specific, under the neal
conditions likely to be followed by patients who
use the drug. Alternatively, the sponsor of a

bi oequi val ence study shoul d foll ow t he neal
conditions that were used to support the efficacy
of the reference drug product. Patients on a
lowfat diet who are instructed to take their

nmedi cations with neals should be assured that a
generic substitute will behave the sane under
lowfat conditions as the pioneer.

Finally, while the food effect guidance
allows for the use of other test meals, food effect
gui dance at 7, the guidance puts the decision
within the discretion of the sponsor. It is the
generic drug sponsor's choice, for exanple, to
conduct a bioequival ence study with a test neal
ot her than the naxi mum 50 percent fat neal
descri bed introduction he guidance. Abbott
di sagrees with this approach. The gui dance nust
recomend the use of a test neal that closely
reflects the | abeled conditions of use or the

condi tions under which the reference drug was
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studied. |In fact, by allow ng the sponsor to
select the test nmeal, FDA invites the real risk
that the sponsor may use food selection to drive or
optim ze the show ng of bioequival ence.

In short, the agency's thinking on the
need for bioequival ence studies is pointed in the
right direction but, at this stage, is too general
For products that are food-sensitive, it nmay be
i npossi ble to know i n advance whet her the product
wi Il behave in a linear or predictable way under
di fferent nmeal conditions. Sinply comparing two
products under fasting and high-fat conditions nmay
be insufficient, especially when the drug is
| abel ed for us under lowfat or other dietary
conditions. Food effects are not yes/no
propositions. Far too little is known about food
effects for FDA to assune the use of one type of
neal for all drug products.

For these reasons, we respectfully request
that the committee consider three related points.
The first, the need for fed bioequival ence studies
under conditions other than the maxi num 50 percent
fat neal described in the food effect guidance.
Secondly, the need for fed bioequival ence studies

under the conditions of use recomended or
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described in the labeling; and, thirdly, the need
for fed bioequival ence studies that follow the sane
study design used in the clinical testing of the

pi oneer product. W greatly appreciate your
attention to this issue.

DR. LEE: Thank you very nuch, Kathy, for
reading it, and | don't think we can ask any
guesti ons because the presenter is not here. So,
next | would Iike to invite Dr. Rackley, from Ml an
Laboratories to give a ten-mnute presentation. He
is going to be speaking on behalf of the Ceneric
Phar maceuti cal Association

DR RACKLEY: Thank you. It is an honor
to be here to speak before you today on behal f of
the Generic Pharmaceutical Association

[Slide]

ANDAs have been approved and narket ed
since around 1985 with no docunented safety issues.
The denonstrated safety and w de acceptance of
t hese products by the general public are indicative
of the robustness and adequacy of the current
approval process. W propose that the current
system for the eval uation of bioequival ent drug
products be mai ntai ned.

[Slide]
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For current fasting bioequival ency studies
this represents a standard bioavailability
conpari son of test and reference drug products.

Ni nety percent confidence intervals are well
accepted as denonstration of bioequival ence.

[Slide]

For current fed bioequival ency studies,
the OGD breakfast represents an extrene food
condition. The standard breakfast allows for
effect of food on G motility, the effect of food
on the bioavailability of the drug in vivo, the
effect of food on the fornulation of the drug.

[Slide]

Point estinmate criteria is well-accepted
for the fed studies as further confirmation of
bi oequi val ence. The requirenent for 90 percent
confidence intervals for a food effect study does
not inprove the safety of the generic drug product.

[Slide]

Regar di ng post neal administration
logistically it is difficult for everyone to
consunme a standardi zed breakfast in exactly 30
m nutes and then inmedi ately take the dosage form
St udy subjects should be allowed to consune the

standard neal within 30 minutes and the dosage form
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will be adm nistered 30 minutes after the start of
the neal .

[Slide]

Phar macoki netic paraneters to assess
bi oequi val ence, AUC and Cmax should remain the
primary paraneters upon which to assess sinlarity
of rate and extent of absorption. Expectation of
Tnax to be conparable is vague and tends to be
subj ective. Tnax shoul d be provided for
i nformation purposes only, and not held to a
statistical criteria.

[Slide]

Regardi ng sprinkl e studies and specia
foods, if a dosage formis shown to be
bi oequi val ent after a stringent fasting study and
simlarity is confirmed by a fed study, there is no
reason to believe that it will not be bioequival ent
when taken with a small anount of food.

We acknowl edge there are no exanpl es where
vehicle has had a significant effect on
bi oequi val ency, and these should be well docunented
in |abeling under dosage and administration

[Slide]

However, requirenments to denonstrate

bi oequi val ence, when taken with special foods or
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vehicles, will lead to anecdotal stories and open a
flood gate for an infinite nunber of study
requirenents for generic approval. There is no
doubt that this will be taken advantage of to del ay
generi c approval s.

[Slide]

St andard breakfast, the FDA standard
breakfast is adequate for denonstration of food
effect on bioavailability. The use of alternate or
unusual food studies nmay be used as a tactic to
further delay generic approvals.

[Slide]

In conclusion, the current approach for
perform ng food effect bioavailability studies
using a standardi zed neal is adequate. Unless the
current nmethods and criteria represent a danger to
public safety, we, as responsible scientists and
citizens, should chall enge unreasonabl e regul ati ons
and requirenents. The existing fasting BE and fed
BA studies are tinme-tested nethods. Changes to
t hese net hods increase the burden to the industry,
del ays approval s and does not seemto be justified.

DR. LEE: Thank you. Are there questions
for Dr. Rackl ey?

DR. SHARGEL: Dr. Meyer nmentioned about
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variability drugs, where you have a highly variable
drug it would seemto ne that food effect and
trying to match 90 percent confidence intervals
woul d be very tough. How do you feel about that,

or widening the intervals past the 90 percent
confidence intervals, fromO0.8 to 1.25?

DR. RACKLEY: dearly, a highly variable
drug product would have had to be powered
adequately, probably with | arge nunbers of
subjects, in a fasting study. |If the sane
i nter-subject CV were to be held or shown for the
sanme drug products in a fed study you would likely
be doi ng, again, huge size studies. So, where
there is 10 percent of studies that m ght not pass
confidence intervals, you mght also factor in that
some of these studies night have to be done with
per haps even over 100 subjects to do a fed study,
whereas today they denobnstrate or reaffirmwat a
rigorous, stringent fasting bio study has
denonstr at ed.

DR LEE: Larry?

DR LESKG Are you aware of any evidence
that food can reduce the variability in a highly
vari abl e drug case where a drug is highly variable

under fasting conditions, but when you give it with
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fed the variability actually is reduced? | nmean,
as a general assunption the variability is going to
go up with food, and I would say we haven't seen
that in the analysis of our own data. Wen Aneeta
showed the ANDA data where 35 out of 40
applications net confidence intervals, it suggested
that the variability did not change conpared to the
fasting studies, or else not that high nunber woul d
have passed. So, | amnot sure of the assunption
that food increases variability, unless we have
sonme evidence to suggest that is one that is
necessarily valid. Perhaps in the FDA survey that
was done with 40 drug products, or if they want to
add nore to it, they would provide those point
estimates and what the estimates for inter-subject
variability were under fasted and fed conditions.
That is just a thought. | nean, the data is out
there. There is plenty of it that cones in every
year .

DR. RACKLEY: | guess one question | was
goi ng to ask about our own database is what was the
size of the fasting studies for the corresponding
applications for which you showed fed data. In
ot her words, was the fasting study larger or the

sane size?
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DR CONNER | don't know the exact
nunbers that correspond to these 40 but generally
what we usually see is around a 24-subject study
for nost products. You know, we night see up to
36. The highly variable drugs are, you know,
special. Fortunately, in the scheme of things they
are a relatively small problembut they are a very
speci al probl em which we have to deal with for
fasting studies as well. | nean, for nobst drugs
that are very highly variable we are tal ki ng about
60 or 80 subjects, but there is a very small subset
where it is over 100, if not nmore. So, we are
currently thinking or working on ways to do
different types of analysis, say, with perhaps the
i deas on scaling that came out of the individua
bi oequi val ence efforts, but those things are not
ready yet. W still have a lot of work to do on
wor ki ng that out, but we hope to eventually have a
way of dealing specifically with highly variable
drugs whether we are doing a fasting or a fed study
that will, you know, cone in with a valid approach
at a reasonabl e sanple size

DR LEE: Very well, thank you. Let ne
sunmarize this norning. | think this norning we

have wi t nessed the progressive approach to
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reexan ne the gui dance as science evol ves, as drugs
change, and so forth. | think we can conme to sone
cautious conclusions, and | think we are kind of
cauti ous because we, as scientists, always think
about exceptions. Also, as a nenber of the
conmttee | would |ike to suggest thinking about
neal s, new conposition, as a possibility to see how
far that thinking would go. As you can hear from
our discussion, what is the intent of the guidance
to | ook at the food effect.

On that note, | think we are ahead of
schedul e but in fear of a long discussion this
afternoon--yes, Art?

DR. KIBBE: One quick question. Am|l
right as | read the guidance that you have
elim nated now t herapeutic index drugs a prior
fromconsideration, or did you just elimnate the
ones that don't neet the criteria for high
solubility? The therapeutic index is an indication
of their interaction with the receptors and not
necessarily an indication of the nature of the
chemical itself or the dosage form

DR. LESKO When you say elimnate
elimnate from what?

DR. KIBBE: | thought there was a
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statenent in there

DR LESKO  The waiver of NTls in the food
guidance is simlar to what we did in the BCS
fasting guidance, and | believe they are excluded
from bio waivers in both guidances.

DR KIBBE: But ny point is that that
isn't necessarily necessary. |f the therapeutic
index is a function of the way the drug behaves in
t he body and our guidances are a way of hel pi ng us
det ermi ne equi val ence between products, then | am
having a hard time getting nmy hand around
elimnating a narrow therapeutic index drug froma
wai ver just because when you give it, no matter who
makes it, no matter how it is administered, it is
the way that it works in the body that is at issue
and not the dosage form

DR. LESKO | think that is a good
guestion and it is probably an open question. W
have di scussed it here in this comrittee and it was
related to the level of certainty about the science
that you wanted to be careful about expanding this
to each and every drug, even those that have narrow
t herapeutic index. On a scientific basis,
nmechani stically speaking, you are right in arguing

that they should not necessarily be excluded
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because the therapeutic index is related to the
phar macol ogy and not the pharnaceutics of the
dosage form You know, it is sonmething if the
comittee feels we should revisit, | think we can
do that.

DR. VENITZ: But | would argue all we are
doing is risk managenent. The stakes are higher
That is what it really comes down to.

DR. MEYER It is okay to continue a
little bit with the proposed gui dance, or do you
want to break?

DR LEE: What would you like to bring up?

DR. MEYER Well, | have a coupl e of
guestions. Dr. Rackley raised the issue of
sprinkl es and special vehicles.

DR LEE: Sure.

DR MEYER  That wasn't one of the
guestions we should deal with. Can we conment now?

DR LEE: CGo ahead.

DR. MEYER | guess ny one question about
the sprinkles is it seens to make sense if it
passes a high-fat neal, why al so nake people put it
on appl e sauce and swal |l ow the sprinkles? |Is there
evi dence to suggest that that is a problen?

DR. CONNER: | don't view that they are
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studying two totally different things. Wth the
sprinkle it is | think nost of the tinme it pertains
to beaded, nodified rel ease dosage forns, which
depend on their mechani smof release with a coating
or sonme other nechanismthat, on direct and perhaps
slightly prol onged contact with the food of given
properties--pH fat content and so forth--we are
tal ki ng about not mixed up in the mlieu of the
stomach but in actual direct contact, dunped in and
mxed into this food, that there is at |least a
possibility that that coating could be broken down
where you woul dn't necessarily see an effect when
it is mxed up with stomach contents, and so forth.

And, for these type of products often it
is stated in the labeling that they are | abeled to
be given this way. |If you have ever worked at
hospitals or had snall children that had to take
this type of dosage form you know that frequently
they are dunped into food and | eft around perhaps
for half an hour, an hour on normal use. So, the
worry is that at some point that mechanismthat we
depend on is disrupted. Now, in a bioequival ence
sense what we worry about is not that both products
are going to be disrupted in the sane way; we are

worried that we could have a differential effect.
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If | put the innovator product in apple sauce, it
is perfectly stable; no breakdown; you take it
after five or ten mnutes, and then | put the
generic in and it i mediately dissolves, you knhow,

| have a real problemw th that because those two
products are not going to be bioequival ent under
those conditions. A lot of people say, well, it is
the sane thing as the food study we have al ways
done. | think it is a very direct chall enge of the
coating or mechani smof nodified rel ease by direct
and very concentrated contact with the food. That
is the rationale for doing it.

DR MEYER It alnost seems |ike that
could be studied in vitro with apple sauce mx in a
basket, or sonething.

DR. CONNER: | can imagi ne pouring the
appl e sauce after the dissolution. You know,
theoretically I amnot saying that you couldn't
devel op sone kind of in vitro nethod to get at
this. | don't really think that we know enough
about it to know what the properties are or how we
shoul d approach that. |f people have sone research
or sone ideas in mnd, we would |ove to see the
data on that. But right now the nost direct way of

studying this is with an in vivo study. Perhaps
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| ater on we can develop a systemto do it in vitro
inavalid way. W are just uncertain of howto
approach that with our current know edge.

DR SHEK: There is at |east on case for a
liquid where it nmakes a difference with what type
of juice you are using.

DR HUSSAIN. In that case | think it is
far nore conplex. | would rather not discuss that
particul ar case here.

DR. LESKO It is worth nentioning one
thing, the problemyou were going to bring up is
with a fairly old product, | believe. But nowadays
any NDA that cones in that wants to nake a claim
about administering the drug with food, either
sprinkles or orange juice, or whatever it is, is
going to have to have some evidence to nake that
claimin the |abel. Wereas, in the past | don't
think we appreciated all the various nechani sns of
i nteractions and we sonetines |let sone of that go
with the vehicles. But | think that has changed
today and the label is pretty nuch going to reflect
t he evidence that conpany submts.

DR. LEE: Marv, a second point?

DR. MEYER Yes, the one about specia

vehicles, if the |abel of the reference listed drug
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says apple juice, orange juice, grapefruit jelly,
what - have- you does not affect the absorption, as |
read this guidance the generic has to do all of the
above to show that they do not affect the generic
formulation. |Is that a reasonable thing for us to
be all owi ng to happen?

DR LESKGO M sense would be it would
have to be case by case. You would have to | ook at
the reference |isted product and see what data is
avai | abl e that supported that claimin the | abe
and with there is any nechanistic reason that a
study needs to be done. | wouldn't generalize on
t hat issue.

DR. MEYER But the gui dance does
general i ze.

DR. LESKO | think the guidance makes
some reconmendations rather than exclude it, and
you woul d have to interpret that | think on a case
by case basis.

DR. KIBBE: Just follow ng up on that,
woul d the generic conpany then who sees that type
of labeling on a product they wish to duplicate do
well to talk to you about whether they need to do
that study or not before they even go down that

road?
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DR LESKG | would. | think Dale is
going to coment, but | think it m ght be sonething
we can clarify and deal with because | think we
know what the intent is. It is a matter of getting
the right words around it.

DR. CONNER: It cones up with our recent
experience with certain products, which we don't
want to tal k about today. Fortunately for us,

t hese products that are covered by that are very
few and far between. | think we are not dealing
with a huge nunber here. So, we wanted to really

| eave oursel ves the option of dealing with these
probl ems, not only option but the ability to dea
with these problens as we saw them You know,
shoul d we see a very conpl ex dosage formor a

i quid dosage formor one that needs to be mi xed
with a beverage, we will have the ability and the
sponsors will know that that is a potential problem
and they can put that into their thinking as far as
how t hey devel op their dosage form whether it be
the original innovator dosage formor a generic,
about how to approach that and what to ask us about
and what they would |ike to propose thenselves. It
really just puts both the FDA and the industry on

notice that this is a potential issue and that they
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need to work it out prior to being approved.

DR, HUSSAIN. Vince, just to sort of
clarify, I think if we discuss that exanple it
brings up the issue of a particular product, and so
forth. | think it would be a good question and |
think we will go back and consider it maybe at the
next meeting. W could actually make that a case
study for discussion because for that to happen, |
think the key sponsors would need to be present in
the room

DR LEE: Certainly, | think so. As
sci ence evol ves and we know nore about sonet hing,
you know, what should we do about it? Yes, Leon?

DR SHARGEL: Yes, | agree. You know, for
speci ali zed diets the guidance sort of |eaves open
possibilities of last mnute |abeling changes,
which certainly slows entry of generic products. |
think it needs to be clarified a little bit nore
clearly when a food is required for specialized
i ssues, and | think the innovator who is making the
claimwhen there is an issue should actually show
dat a.

DR. LEE: Thank you very much for the
di scussion. | think that we are going to nove on

to the afternoon about the BCS and | don't know
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what this discussion is going to lead to. It
hopefully won't lead us to cone back to revisit the
food effect today but naybe in a future session.
Kat hy does have sone announcenents to make.

MS. REEDY: For those who have contracted
for the conveni ence of having your sandw ches here,
in the building, they will be directly across the
hall. For those consultants, nenbers and guests
who have not yet done so, you may do so by finding
Beverly O Neal and handing her $10.00. For al
others, it is a lovely day and there are a nunber
of sandwi ch shops in the nei ghborhood.

DR LEE: Thank you. W wll cone back at
1:15.

[ Wher eupon, at 12: 05 p.m, the proceedi ngs

were recessed for lunch, to reconvene at 1:20 p.m]
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AFTERNOON PROCEEDI NGS

DR LEE: Welcone back. W heard about
BCS all norning. So, this afternoon we will find
out what exactly BCS is, for those of you who don't
know about it. More inportantly, we want to talk
about the next steps. These are not baby steps;
these m ght be giant steps. W have Lawence VYu,
Acting Deputy Director of Science, OG OPS, to

i ntroduce the topic.

Bi opharmaceutics C assification System- Next Steps

I ntroduction and Overview

DR YU Good afternoon. Dr. Vincent Lee,
Chai rman of the FDA Advisory Conmittee for
Phar maceuti cal Science, nenbers of the FDA Advi sory
Conmittee for Pharmaceutical Science, ny FDA
col | eagues and di stingui shed guests, this afternoon
we will cover the biopharmaceutics classification
system - next steps.

[Slide]

W will have three presentations. Dr.
Gordon Am don, chairnman and professor of
pharnmaceutics at the University of Mchigan, wll
give a talk entitled history and applications of
t he bi opharmaceutics classification system Dr.

Jack Cook, from Pfizer, will give a second talk
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entitled the industrial experience with the BCS. |
will give the third talk entitled regulatory

i npl enentati on and potential extension of the

bi ophar maceutics classification system

[Slide]

Foll owing the three presentations there
will be two questions which have been slightly
nodi fied. The first question is should the agency
consider revising the pHrange of the solubility
cl ass boundary to be consistent with the
di ssol uti on pH range?

The second question is should the agency
consi der expanding the application of the BCS based
bi owai vers to rapidly dissolving and i medi at e
rel ease products of the BCS Cass Il drugs,
nanely, highly soluble and perneabl e drugs? Wth
that introduction, | will turn the podiumto Prof.
Gor don Anmi don.

Presentati ons

DR. AM DON. Thank you, Lawrence. It is a
pl easure to be here, tal king about and seeing the
evol ution of the biopharmaceutics classification
system sonething that | have worked on | think for
al nost 15 years. At least if you count the very,

very begi nnings for an FDA wor kshop on dissol ution
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and absorption, since 1988, | believe, so it has
been a long tinme and I will show sone of that
history. Then, to see the application of BCS this
nor ni ng being used as a basis for providing waivers
for Class | drugs, waiver of food studies for C ass
| drugs, | think of that as a superb extension of
and use of the BCS concept because how el se coul d
you conme to that conclusion w thout having a
nmechani sm for biowaivers? So, | think that is a
superb application and | was pleased to see that go
so well.

[Slide]

The process of BCS is based on | ooking at
the systenic availability versus the absorption
processes controlling appearance of drug into the
pl asma, and transitioning fromthe systemc
availability viewto the absorption view, and then
using that, in turn, to set standards for drugs.
Because if we can ensure absorption, we will also
ensure systemic availability. The advantage of
ensuring absorption is that now we can tal k about
processes in the gastrointestinal tract and devel op
scientific hypotheses to formul ate and proceed.

That process led then to the guidance, the

so-cal | ed BCS gui dance whi ch says waiver of in vivo
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bi oavai l ability and bi oequival ence trials. 1 think
that choice of terms | amfairly happy with because
it says waiver of in vivo bioavailability and
bi oequi val ence trials. W are not waiving
bi oequi val ence. No one has ever proposed that, and
I think bioequival ence, Crax and AUC is the gold
standard and BCS doesn't change that. |t provides
alternatives to ensuring in vivo bioequival ence.
Qur goal is to ensure bioequival ence and to neet
that standard. |In fact, | will argue that | think
it is clear that for BCS dass | drugs that
di ssolve rapidly the in vitro standard is actually
a better standard. It is not as good; it is not a
substitute; it is actually better because the in
vivo test is not very accurate.

[Slide]

BCS is a scientific franework for
cl assifying drugs based on their aqueous solubility
and intestinal perneability. This is fairly
straightforward. | will say a little bit about the
sci ence today and the extensions. | do want to
provi de sonme overvi ew of the process that was
i nvol ved in noving this guidance al ong.

When | becane invol ved in bioequival ence

inthe mdto late '80's, it was Cmax and AUC,
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enpirical; you do the test and reference and get
the result; do the statistics and you pass or fail
and that was kind of the end of the story. Wen we
devel oped the concept of BCS we al so needed a

dat abase and scientific support to develop the

st andar d.

[Slide]

So we began sone research with the support
of the FDA, at that tine the Ofice of Generic
Drugs in 1990 at M chigan and Uppsal a and at
Maryl and. Over the period of the next five years
that led to substantial research. The first
application of BCS was incorporation actually into
one of the SUPAC gui dances in 1995. W actually
formed a working group at the FDA. | think we made
our first presentation to the ACP panel around
1996. | can't read that well. 1In 1996 we made our
first presentation and proposal to this commttee
regardi ng bi owai vers and the BCS approach. It was
supported at that time and led to nore research.
Al'so, at that time | took |eave of absence and
spent four nmonths at the FDA, working with Ajaz and
Larry.

| should say at the very beginning that

Larry Lesko was the initiator with me. He referred
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to hinself as the grandfather when he passed ne
this morning after the BCS discussion. If he is
t he grandfather, what does that nmake nme, Larry?
was trying to think that maybe we coul d be
grandparents but that doesn't work sonehow. But we
wor ked on this over about a five- or six-year
peri od, building up the science and the draft
gui dance.

The actual draft guidance was drafter in
1995 with Alaz. So, Ajaz was instrunental. He
cane in, in 1995 to replace Larry because Larry
noved up and took on other responsibilities and
Ajaz did a superb job witing the draft gui dance.
| say that so that if there are any problens with
it, it is Ajaz' problem

Many of the extensions, | would say we are
tal ki ng about today, were discussed at that tine.
| can't say all of them because | can't renenber
everything. But in the process of devel oping the
gui dance we cane up wi th what we thought were the
nost conservative and sure-thing in terns of
bi owai vers because if we were going to change the
par adi gm of bi opharnmaceutics we wanted to do it
carefully so that it is accepted. W don't want to

nmake a m stake going out there with that first
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application for biowaivers. So, we ended up with a
very conservative gui dance.

[Slide]

The actual draft gui dance was published in
February of 1999 and then the final guidance was
published in August of 2000. You can see the
nunber of workshops and scientific discussions we
have had--the U S., Europe and Japan, as well as
Latin Anerica, including a workshop at PAHO the
Pan Anerican Health Organization, because this
gui dance is inportant in devel oping countries as
t hey devel op or phase in bioequival ence standards
t hroughout the Americas. So, there is a great dea
of interest in this approach

[Slide]

There was a lot of discussion and | think
| can say it is generally accepted. At |east we
have been out tal king about it enough so no one
stands up and argues with me anynore. This is kind
of the principle of bioequivalence as | think of
it, kind of like the central dogma in biology which
we now know i s wong because one gene produces nore
than one protein. At any rate, this is the dogmm,
simlar plasma | evels, sinlar pharnmacodynam cs;

simlar in vivo dissolution, simlar plasm |evels.
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That is simlar in vivo dissolution. Then, in
vitro dissolution can match in vivo dissolution
Otentines when we tal k about dissolution, we use
that termtoo generically, |ike cancer. You know,
there are so many different versions of it.

Di ssolution in what? So, what we want to do is
establish a BE or bioequival ence type dissolution
net hodol ogy whi ch woul d be nore conpl ex and nore
el aborat e perhaps than the usual QC or quality
control dissolution nethodol ogy that woul d be used
when you nmake mmj or changes in your formulation

t hat engender a bi oequi val ence question

[Slide]

So, we have changed from systemc viewto
the fraction absorbed view. Marvin, | think your
poi nt was well taken this norning that
bi oavailability is nmuch easier than fraction
absorbed. It can be very hard and sonetines even
i mpossible if your drug is unstable in the
gastrointestinal tract and the netabolite or active
conpound, like an ACE inhibitor, is not well
absorbed. So, it can be inpossible alnost to
determ ne what actually is the fraction absorbed.
But in the mpjority of cases you can determne it

by mass bal ance studies or |V and oral excretion

167



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

studies or bioavailability.

Now, the initial rationale for the BCS
wai ver was the following: |If a drug dissolves
rapidly like a solution and becones essentially a
solution in the gastrointestinal tract,
particularly the stomach, a rapidly dissolving
drug, then the rate-determ ning step for absorption
is gastric enptying. It is not a formulation
difference; it is gastric enptying. So, on the
basis of that rationale, if gastric enptying is a
slow step for a high solubility, high perneability,
rapi dly dissolving drug, plasma levels tell you no
i nformation about formulation differences.
Consequently, an in vivo test is not the best test
for ensuring in vivo bioavailability. 1In this case
then a dissolution test would be nore than an
adequate surrogate for an in vivo test. And, that
is where the waivers are currently allowed for a
hi gh solubility, high permeability, rapidly
di ssol vi ng drug.

[Slide]

As you think about extensions of BCS, we
are going to propose several extensions. W had
one wor kshop on January 31, February 1 on

extensions. W have had one neeting at the FDA
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with the internal working group on extensions, and
| would say there is a list of about six or eight

areas we are considering for extensions, of which

the two that we are proposing today represent what
we think are the next steps that we shoul d take.

[Slide]

I will say a few things about other areas
of extensions and illustrate them First is the
extension to Class |1l drugs, which are high
solubility but |ow perneability. Those are drugs
i ke atenolol which are | ess than about 50 percent
absorbed, or maybe 60 or 70 percent absorbed. So,
the renmai nder of the drug is in the intestine the
whole tine. Fifty percent of the atenolol dose is
inthe colon all the tine, or just about that,
because the majority of the residence tinme is in
the colon. That neans the col on perneability has
to be pretty snall

So, there is position-dependent
perneability along the gastrointestinal tract.
While we think if a drug |ike cinetidine or
rani tidine dissolves very rapidly in the stonmach, a
wai ver shoul d be all owed for those drugs, but they
nust di ssolve in the stomach. So, we think

probably a tighter dissolution specification is
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i mportant for |ow perneability drugs because of the
posi tion-dependent perneability, in nbst cases,
al ong the gastrointestina
tract--position-dependent in the very least. W
know sone drugs are absorbed in the duodenum
j €j unum because we have plasma | evels, and we know
that it is in the colon all the tine and it is not
conpl etely absorbed. So, there is clearly
posi tion-dependent perneability, although evidence
for colon pernmeability is much harder to obtain
It can be obtained but it is much harder

A third area of discussion is |ow
solubility drugs or so-called Cass Il drugs that
di ssolve rapidly in the gastrointestinal tract.
This is nore problematical. Let's say there are
nore scientific issues here and we are not ready to
nmake a proposal in the area of low solubility
drugs, but | will give you one exanple of nmy own
thinking, and that is if you take salicylic acids
i ke NSAIDs, ibuprofen, ketoprofen, the high
pernmeabi lity drugs, we have neasured nobst of them
in humans, all of themin aninmals and they dissolve
very rapidly at pH 6.8 because they ionize. The
ionize around pH 4-5. So, the solubility goes up

by two orders of magnitude in the intestine. In
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this case dissolution occurs after enptying but it
is still a very fast process. So, if we think of
it kinetically, yes, there is a small effect of

di ssol uti on on absorption but the principa
rate-determning step is in gastric enptying. So,
| think for Class Il drugs, there are sone Cl ass |
drugs where we can extend bi owai vers but that
requires nore evidence and nore debate and

di scussion and we are not going to propose that

t oday.

[Slide]

Here is the equation that started ny
career down this track, for those of you who are
interested init. | amvery partial to this triple
i nterval because no one has ever asked ne a
guestion on this thing, but that is good. Wen
had to give ny first presentation in 1988, | was a
|ate addition to a programon dissolution and
absorption and had to tal k about dissolution at an
AAPS wor kshop. | canme to the conclusion | was a
| ate addition because it was a workshop on
di ssolution and no one wanted to stand up and talk
about dissol ution and absorption and
bi oavai l ability and bi oequi val ence, and | was stil

young at the time so | didn't know enough to say
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no.

So, | wondered how do | handle it and |
concluded in the norning before the presentation
that if | showed this | would be safe. And, it
wor ked and | have been safe ever since. Basically,
it says that the determining factors are
permeability and concentration. Absorption is
occurring along the gastrointestinal tract. So,
you have to add up absorption processes across the
whol e surface of the intestine. So, this is just a
surface integral and then you have to add it up
over tine as well. But the key factors are
permeability and concentration, and in the limting
case the highest concentration is solubility. So,
that is very sinply Fick's first law. The two
critical variables are perneability and solubility.

Now, when | was on sabbatical at the FDA
in 1990-91, thinking about | ooking at dissolution,
wor ki ng with Vinod Shah and Jerry Skelly at the
time, |ooking at how dissolution was used to set
regul atory standards, we had a regulatory issue
regardi ng car banazepine at the time. So, | began
to think about is there a way--1 could see that in
the struggle to come up with a gui dance for

di ssolution you would wite a gui dance that would
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be so general that it was useless and it was a
product by product regulatory basis, so | thought
is there sonme way to kind of capture drug products
into categories that woul d be sinpler to nanage and
handl e? Over the next couple of years, it took ne
about two years to realize that the place to start
was Fick's first law. M nmjor professor would be
appal l ed at that, Bill Laguchi who taught nme Fick's
first law, but it took ne two years to realize that
the starting point for predicting absorption is
Fick's first law, and that is P X C, Fick's first
| aw applied to a nmenbrane.

[Slide]

At any rate, the waiver is applied to high
solubility drugs. W take the definition of high
solubility of a drug that the highest strength nust
dissolve in a glass of water. Wat are you going
to use for high solubility? What is your reference
point? You have to conme up with something
practical. This seens very practical to ne, the
hi ghest dose. Then | learned that sonmetines you
can dose two of the highest strengths and
bi oequi val ence requirenents currently use strength.
So, we then used hi ghest dose strength but then

that was confusing too. The highest strength nust
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di ssol ve, the highest marketed strength nust
dissolve in a glass of water. That is a high
solubility drug. | think it is a very practica
definition.

H gh perneability, we decided to define
hi gh perneability and well absorbed as a drug that
is absorbed to 90 percent or nmore. Maybe we drew
that bar a little high, and one of the areas of
possi bl e extensions is to change that to 85 percent
or 80 percent. W are looking at with that is
i mportant or not fromthe point of view of the
dat abase within the FDA. Further, if we extend
wai vers to Class Il drugs, which are | ow
permeability drugs, it nakes this borderline a
little less critical perhaps in ternms of drug
product regul ation.

Then, the drug product nust dissolve
rapidly. Based on theoretical simulation work done
at the time, we decided that 30 m nutes woul d be
the upper limt for rapid dissolution even though
our simulation supported a 60-m nute upper limt
for dass | drugs, high solubility, high
pernmeability drugs. But we chose 30 mnutes, 15
m nutes as a single point determ nation; 30

m nutes, you would have to do a statistica
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conparison using the F-2 netric.

[Slide]

This shows a partial database. Hussain
referred to a data base of about 25 drugs which is
bei ng published over the past few years and over
t he next couple of years, studied under virtually
identical conditions in normal subjects. So, we
have a perneability database that shows | think
around 15 or so of them The high perneability
definition is appropriate nmetoprolol, approxinmately
where those red arrows are. Unfortunately,
netoprol ol was ms-plotted on that plot but near
the intersection of the fraction absorbed curve and
the 90 percent line. So, we have used netoprolo
as our nain reference conmpound. It is about at the
borderline between high and | ow perneability and it
i s about 95 percent absorbed.

So, when we do perneability, and this is
permeability in hunans, we al nmost always do it with
net oprol ol being an internal standard. W
calcul ate perneability relative to netoprol ol
Yes, there are sone potential interactions and they
are nore theoretical than practical because we
rarely see themin vivo in humans or in aninmals.

So, we use netoprolol as a reference conpound. |f
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the perneability in rat of CACO 2, if the
pernmeability is higher than netoprolol you have a
hi gh perneability drug.

This allows you to deternine the fraction
absorbed, the upper limt of the fraction absorbed.
The beauty of this is that in 1990 if you said you
coul d predict absorption people would have | aughed
at you because no one even tried. Now we can
predict the upper limt. W just neasure
permeability. That is the upper limt to systenic
availability. Systenic availability is always |ess
than or equal to fraction absorbed. So, from
preclinical data now we can predict how well we can
do the upper linmt. Knowing the upper limt
think is very inportant. W don't know the | ower
[imt. That is harder and it al so includes
net abolism So, the advantage of perneability is
that it can be scaled to preclinical aninal and
even tissue culture methods for predicting
absorption.

Solubility, I didn't know what to say
about low solubility drugs so | put in my best
exanpl e here. Wen | think of Iow solubility and I
need a reference point of sonething that is | ow

solubility everyone woul d agree that marble is | ow
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solubility. Right? | calculated the solubility of
Venus and she is ten ntg/m, if | can renmenber ny
ol d physical chemstry. As a reference point, a
drug like resiafulvin is about 15 ntg/m . Sone

ot her drugs, like glyburide are around 3 ntg/m,
per oxi cam about 7 ntg/m.

So, | take about 10 ntg/m as our
definition of a low solubility drug. But the
factors that we need to consider there in the
future are drugs |ike peroxicamwhich is actually a
hi gh solubility drug at pH 6.8, not a pH 3 but pH
6. So, we will be |ooking at potential extensions
for drugs that ionize and dissolve in the

gastrointestinal tract in the future

[Slide]

Just to illustrate kind of the effect of
di ssolution, | think we have | ost sight of the
i nportance of dissolution. So, | calculated the

di ssolution tines here based on the solubilities
and assuned particle size. Cinetidine dissolves in
one mnute at 25 mcron particle, typical particle
size. G yburide, which has a thousand tines |ower
solubility, takes 30 hours to dissolve. That is
the reason dissolution is critical for glyburide

but for cinetidine it is not. This enphasizes
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conpartnental i zing the drugs because sone are
sinple and sonme are hard. Let's not try to
regul ate everything by the hard rules. Let's try
to separate themout and say these are hard and
these are sinple, and there are sonme drugs where we
may be doing in vivo studies forever because it is
too conplicated. | also tried to calculate the
dissolution time for Venus. | had to use a
particle size for Venus so that neant | had to go
to the Louvre and see Venus because, you know, you
can't tell frompictures. Venus is a big lady, if
you have ever gone to the Louvre to see Venus. So,
| used a one neter particle size for Venus and
calculated this nunber. | think it is like
mllion, billion, trillion, and I don't know what
t he next nunber is. Does anyone know what the next
nunber is after trillion? One thousand trillion?
That is a long tine although conpared to the age of
the earth it is not so long. At any rate, this is
the reason solubility is so critical and why for
hi gh solubility drugs the dissolution is very rapid
and there is not a problemwith regard to
bi oequi val ence.

[Slide]

The wai vers of in vivo, so-called
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bi owai vers, and | wi |l enphasize this again
bi owai vers are not wai ving bi oequi val ence. They
are waiving the in vivo test. They are
substituting another test which is as good or
better. W require bioequival ence. The question
is what test. Either a single point of 15 m nutes
or a mininmmof three points if there is 85 percent
di ssolution at 30 m nutes. Then, three pH s,
simul ated gastric fluid, sinmulated intestinal fluid
and then an internediate pH of 4.5 because that is
a pH which a drug sees as a transition fromthe
stomach to the duodenum and jejunum In the
duodenum you have the mxing of gastric acid from
the stomach and the pancreatic bicarbonate secreted
fromthe pancreas through the comon bile duct, and
al so duodenum nucosal secretions. So, there is a
trenmendous pH fluctuation in the upper duodenum and
so we included pH 4.5. So, the drug nust dissolve
rapidly at those three pHs. W felt that was a
very safe criteria for allowing waivers fromin
vi vo bi oequi val ence.

[Slide]

Just by way of reference, | included here
one slide on the gastric enptying work that we

actually did via intubation, where we intubated

179



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

humans and neasured gastric enptying of a Iiquid.
Here we used volunmes of 50 M and 200 m of liquid
and then neasured the gastric enptying rate. W
nonitored notility, phase 1, 2 and 3, and then the
overall mean. The overall nmean for the 50 m
vol ume was around 22 minutes and the overall nean
for gastric enptying for the 200 m vol ume was
about 12 mnutes. So, the gastric half enptying
time was typical volume we would adm nister.
Actually a glass of water, the FDA requirement, is
8 oz. So, we used 200 m here because this was a
long tinme ago. The gastric enptying tinme is about
12 minutes.

That was the basis for choosing a
15-m nute, 85 percent dissolution tine. QOher data
fromthe literature--lan WIding has done a | ot of
that from pharmprofiles; and Bob Davis in
Notti ngham So, the gastric enptying tinme is very
wel | established so we felt very confident in the
gastric enptying time. W used 200 mi. | have
cone to realize that that is actually closer to the
of ficial Japanese glass of water which is 6 oz.
When | realized that | inmediately thought of
har noni zation. Do you think we could ever

harnoni ze a glass of water? This is an exanpl e of
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cultural differences. No matter what we, as
scientists think mght be possible, | doubt that we
are going to get cultures to change their officia
gl ass of water.

[Slide]

I think I can sunmarize by saying there
has been strong support or at least very limted
resistance. | would like to think of it as strong
support but | will take limted resistance for BCS
and bi owai vers. There have been sone concerns
expressed at the workshop and comentaries on the
BCS gui dance. For exanple, there is sone
i nconsi stency between the solubility and
di ssol ution specifications. |In particular, for
solubility we specify up to pH 7.5 while for
di ssolution we only require a pH of 6.8. W think
we shoul d harnoni ze those, and one of our proposals
is to look at the inplications of changing the pH
7.5 solubility to pH 6.8

Al so, there are nany conpl etely absorbed
drugs whose system c availability is less than 90
percent. That is kind of a paraphrase. That is
i ke what Marvin was sayi ng this norning.

Bi oavailability is easy. Fraction absorbed can be

hard. So, there is this concern out there that
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fraction absorbed is actually hard to neasure.
Probably you have to do radi ol abel ed studies. You
can use aninal data for radiol abel ed studies. You
need to do IV and oral because sone drugs may be
excreted in the feces as well as the urine. You
need to neasure generally your unchanged drug in
the urine, and the ratio IV to oral can be used to
estimate fraction absorbed if it is not too highly
net abol i zed. But estimating fraction absorbed is a
l[ittle tricky. Nevertheless, fromthe point of
view of the scientific approach, focusing on
fraction absorbed fromthe point of view of setting
di ssolution standards is the correct view, |
bel i eve, and fraction absorbed is what we want to
regul at e.

Systemi c availability contains absorption
pl us netabolism Generally netabolismis not a
formulation factors. Yes, you can add sone things
and that is another factor. So, the systenic
avai lability conplicates regul ati ons because of the
net abolismvariability. So, this allows us to
separate out. Wile we can't solve and sinplify
all drug products this way, we can sinplify | think
quite a nunber of them

The third point is that we are overly
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conservative. | think everyone agrees with that
and we should apply waivers to Class |IIl drugs as
wel I .

[Slide]

More broadly, this kind of summarizes the
ext ensi on issues that we have been debating for the
past--well, | would say it started in 1995 when
Ajaz was drafting the guidance. Changing the pH
for solubility determnation to 6.8 from7.5;
reduce the perneability class boundary from90 to
85 percent. W are not proposing that today
because, quite frankly, we are not sure about that.
W need a rationale to come to the committee and
there are a couple of different ways of doing that
usi ng actual conpounds and data, but we are not
prepared to do that today.

Class |1, we feel these require extensive
research and they, again, are not subjects for
extension at this point intime for this
i nternediate solubility class of drugs that
dissolve in the intestine. |If there is one
solubility you want to know, it has to be the
solubility in the intestine for oral delivery
because that is where the drug is absorbed. So, pH

6.5 or 6.8 to be consistent. So, the solubility of
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pH 6.8 is the single nost inportant solubility for
oral delivery. If a drug dissolves rapidly at pH
6.8 it nmay be a candidate for waiver as well but,
again, that is going to require nore studies.

Then you coul d ask the question about
surfactant. What about if it dissolves rapidly in
t he presence of surfactants? Again, the Cass |
drugs represent nore conplicated fornul ations,
per haps nore conplicated dissolution
net hodol ogi es--not perhaps, nore conplicated
di ssol uti on net hodol ogi es.

Then, for the Cass Ill drugs the high
solubility, the low perneability drugs we want to
all ow waivers if there is 85 percent dissolved in
15 mnutes. So, again, it is a matter of getting
data and evi dence to support that.

[Slide]

To conclude, | think we have established a

new paradigm It has been a | ong process, starting
nore than ten years ago with public discussion and
debate, including the support of this commttee and
the FDA and the support of research, externa
research as well as the many internal neetings in
devel opi ng the consensus in noving this new

par adi gm i n bi oequi val ence ahead.
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I think one of the big advantages, of
course, is it reduces unnecessary in vivo studies.
| didn't realize, this was in the code of the
Federal Register, sonebody gave me a new reference
today that the CFR says we don't want to do
unnecessary human studies. | didn't know that that
was in there so | have to add that to ny slides.
But it reduces unnecessary human studies, and it is
based on scientific principles that allow us to
formul ate a hypothesis, do sonme tests and nove
ahead.

To conclude, | guess it is a great
pl easure for me to be here, talking to this
conmittee again and seeing the progress that we
have nade over the past few years and seeing the
interest in extending and in building on it where
we can to inprove, with our overall goal, of
course, of inproving public health policy
standards. Thank you.

DR COCK: For those that don't know me
and probably for those that do, | am Jack Cook
with Pfizer G obal R&D. M/ purpose today is to
show you that at |east sone in industry would
wel cone additi onal guidance.

[Slide]
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The agenda is that first | want to talk
about what | see are the benefits for industry with
the current guidance. Second, | want to tal k about
the barriers because if you talk to Ajaz or
Law ence you will find out that there have only
been six, plus or m nus one, applications for
wai vers so far. Finally, | want to talk about what
| see are the future benefits for the guidance.

[Slide]

First the benefits, the BCS gui dance
al | ows bi oequi val ence to be shown by dissolution in
lieu of in vivo studies, but the question is wll
it really save noney, and at what cost?

[Slide]

| looked at the data availability at the
FDA web site, and | found over the period from
January 1998 to May of 2001 that there were 229
di fferent NDA approvals, at the rate of about 67 a
year. Over the sane time there were 466 ANDA
approvals, at a rate of 136 per year. NDAs, |
could find data froma recent study by D Msi, that
about 90 percent of those are approved. Also, from
the DPQR site, we find that three to six studies
per NDA submitted their bioequival ence studies and

generics always get it right on the first time so |
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assume that there is one bioequival ence study for
an ANDA. Wen you massage all of that data, you
get that industry as a whole perforns 350 to 600
bi oequi val ence studi es per year. That is probably
alittle low estimte because it doesn't tal k about
the drugs that didn't nake it to market, and it
doesn't tal k about studies that aren't submtted.
But at |least that was a starting idea of how many
studies are perforned a year

[Slide]

The next thing | wanted to | ook at is what
does it cost. At least at Pfizer, Ann Arbor, when
you consi der the cost for packagi ng and nai ntaining
sanples, the clinical cost to run a study, the
bi oanal ytical cost, the data analysis and report
generation or ny yearly salary, and then the
internalization, it costs us about a quarter
mllion dollars a study to run

[Slide]

Again, if you take that nunber, about 25
percent of all drugs are waiver candidates. |
don't have a slide on that but that conmes froma
survey | did over the sane period of tinme, |ooking
at potentially how many drugs are wai ver

candi dates--1 should nmention that very quickly.
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VWhat | did, | |ooked at |abeling and additiona

data that were out in the literature, decided that
a drug could be classified as highly soluble if |
could find that the highest strength was sol ubl e at
sonme pH between 1 and 7.5, but there was no ot her
pH that would preclude it frombeing a highly
soluble drug. So, | didn't have extrenely high
evidence of it being Class | but |I couldn't
preclude it fromit. So, it could be as many as 25
per cent .

To ne, for the perneability classification
there was enough data in the literature where it
woul d have to nmeet one of the BCS requirenents.
Anyway, if you accept that nunber of 25 percent you
can find that the industry as a whole could save
between 22 and 38 nillion dollars a year

[Slide]

If I were to apply that sane thing to
Pfizer in Ann Arbor, we would find that it is
somewhere between half and one million dollars a
year at our site, considering that we do about 17
bi oequi val ence studies a year

[Slide]

| call that direct savings. There are

some direct savings. It is not that unusual for us
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to have bi oequi val ence studies that are
rate-limting to submission. A typical scenariois
that we are changing the site of manufacture and we
want to include that bioequival ence study in our
subm ssion. So, we, those that would do the in
vivo testing, end up being behind the eight ball as
rate limting. Typically, it takes us about six
weeks to actually run the study and get the results
back. | won't talk about howlong it takes us to
generate the report, but let's say six weeks to say
that we have a product going forward. Assum ng
that we have peak sales of a drug of one billion
dollars, not one trillion dollars, a year, that
ends up being that there are 110 mllion dollars
that one can save by doing the in vitro testing

rather than the in vivo testing.

[Slide]
That is all well and good, | want to
assure you that there is a cost savings. |f you go

out and do the formal testing of sonething to
classify something as an in vitro net hodol ogy you
do, indeed, save nobney. The characterization cost,
dependi ng on how you choose to characterize your
conpound as hi ghly soluble, highly perneable, ends
up bei ng between $10, 000 and $60, 000 per drug.
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Then, to evaluate a formul ati on, because that is

t he second step because not only to you have to
have a Cass | drug but you have to do the in vitro
di ssolution for the fornulation, is about $15, 000
per formulation. | have stolen this slide from
another talk, but it ends up that that total cost
of that $75,000 is far less than the quarter
mllion dollars it costs us to run a study.

[Slide]

A few years ago | had the opportunity to
try this at Pfizer, and | likened it to a favorite
poem of m ne by Robert Frost, the Road Not Taken
that tal ks about decision in life and | thought the
BCS was the nore attractive road and chose to take
that less traveled path. | have good news wth
drug X, which is that we were able to obtain a
wai ver of in vivo studies and show that it net in
vitro bioequival ence requirenents. W saved four
bi oequi val ence studies and, like the Iast |ine of
t he Robert Frost poem that has nade all the
difference in that it saved Pfizer, Ann Arbor, one
mllion dollars.

[Slide]

So, why isn't everybody el se junping on

t he bandwagon? W have seven applications but,
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yet, a quarter of all drugs could potentially neet
BCS classification. There are a couple of barriers
that actually are not within the agency but within
industry itself. One is what | call wong
attitudes, mainly because they don't agree with
me- -

[ Laught er]

--secondly, about wong wiring. Wen
first proposed going this different path within the
conpany, saying | don't want to run a traditiona
in vivo bioequivalence study; | want to run an in
vitro bioequival ence study, it wasn't my decision
alone. | needed to take it to the head of ny
departnment, the head of regulatory, the head of
fornmul ati ons departnent.

[Slide]

To a person, this is the kind of response

| get, "you want to do what? Does the agency all ow

such a thing?" | said, "well, sure they do. Here
is the guidance on it." "Has this been done
before?" | said, "no." They said, "what, are they

crazy?" There is a good scientific rationale
behi nd that.
[Slide]

So, sonme of the questions | get are "you
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can't release a new product on the market w thout
testing." That is questioning the science. | do
poi nt out that we have been doing this all along
with solutions, and the BCS Class | is sonething
that is very simlar to solution; it is sonething
that is dissolving very rapidly, behaving very much
i ke a solution.

As | mentioned, "the FDA won't allowit."
They question the procedure. Actually, what | have
been doing to nmy colleagues in industry is
advocating that they get an advocate within the
agency to talk to their regulatory people within
t he conpany and say that, yes, indeed, it can be
done. "Has this been done before?" Fear of the
unknown. | go all the time and tal k about our
success with trying to encourage it.

[Slide]

There is another thing that kind of stops
industry fromdoing it and that is wong wring.
This is kind of a diagram of what is needed for BCS
classification as far as information flow
Typically within a conmpany, my colleagues in
preclinical, there is very good information usually
coming to nme inthe clinic. Chemstry provides

decent information with their formul ation
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scientists. What is actually needed for the BCS is
sonething like this, there has to be a lot nore
tal k across these inter-departnents because we are
relying on informati on generated el sewhere. |If |
amusing preclinical data to help classify a
conpound as hi ghly perneabl e, chenm ca
characterization is the one that usually does the
full dissolution profile. So, we need to figure
out how to have better information flow.

The next thing | amdoing is bringing
across dollar anobunts. The size of the dollar sign
represents the change in costs for a departnent.
Red nmeans that the costs for a department go up
when they decided to classify sonething this way.
For instance, chem cal characterization has to do
nore characterization on a conpound than they are
used to. Green neans where it saves. So, as you
can see, | amin clinical pharmacokinetics, | |ook
good and | can claimthat we saved our conpany a
mllion dollars, but other parts of the conpany are
actually spending nore. So, this is another
barrier that one has to overcome within industry
and is why it hasn't been used so much.

[ Slide]

I amgoing to talk about that a little bit
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when | tal k about blue sky, how will industry
benefit fromthe proposals.

[Slide]

Change within a conpany is kind of like a
chem cal reaction. To orient you on the slide, on
the Y axis is kind or resources, and going fromthe
old, on the left-hand side, to the new, on the
right, you can see that overall if | use the old
way, the in vivo bioequivalence, | actually have to
spend nore resources than the new But | have to
overcone this barrier of activation energy. | have
to change how data flows within a conpany. | have
to overconme some mind sets.

| submit that if there is benefit and it
is only slightly better than the activation energy,
that change is going to be slowin a conmpany. They
are going to fail to see that for that little good
we have to change all these ways that we do things
within a conpany. On the other hand, if through
expandi ng the BCS we can provide a | ot broader
application of it, those systens will change a | ot
faster and we will see actually a far greater use
of BCS within industry.

[Slide]

In that same survey | | ooked at how many
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drugs are potentially future candidates for BCS if
we were to include all highly sol ubl e conpounds.
Fromthat survey we come with sonething |like 45
percent of all candidates woul d be consi dered
hi ghly sol uble, with another 25 percent unknown.
So, given that sonme will fall out of that 45
percent, they may be replaced by the 25 percent and
| submit that that is probably not too
unreasonable. So, there is a great potential for
t he nunber of candidates that the expansions
proposed today woul d cover.

[Slide]

| would like to | eave you with a few
t houghts. First, we feel that the current guidance
is useful. Pfizer has saved over a mllion dollars
with it. The barriers right now w thin conpany on
changi ng paradigns result in the low rate of use
they have so far with the guidance. To overcone
that, one thing that will help is expanding the BCS
where nore candi dates will equal a greater savings,
and that will be very useful for conpanies and, as
| say, you will see it used a lot more. Wth that,
I will turn it back over to Law ence.

DR HUSSAIN: Vince, can | make a commrent?

DR LEE: Yes.
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DR HUSSAIN. | think one of the benefits
that | think needs to be on the table is the
concept of quality by design and | just want to
bring a formulator's perspective here. Wen the
work of a fornulation devel opnent group starts, for
initial screening everything is based on in vitro
di ssolution and we pick a dissolution that we think
m ght work. Actually, we have seen cases where
conpani es may go down the path and actually
optim ze their formulation before they do the first
bio study and in that study the dissolution test
was all wong to start with.

So, focusing on the dissolution, relevant
di ssolution, helps us to do the right thing the
first time and | think that is one of the
scientific benefits that is not always clear. So,
bringing nore science to fornulation devel opnent
and |inking bi opharmaceutics to formulation
devel opnent is another big benefit here.

Al so, when | was working on the BCS | saw
18 bi oequival ent studies in one NDA, and | am not
so concerned with the cost at this point. | am
nore concerned that this is a new drug entity for
whi ch the safety and efficacy has not been fully

eval uated and you are exposing normal, healthy
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volunteers to a test which may not be adding al
the value. | think that is the notivation that
sort of drives us here.

DR JUSKGO Could | ask Jack to clarify
one thing here?

DR LEE: Certainly.

DR. JUSKO The test conpound that you
descri bed, | presunme you already had oral and IV
data for that conpound

DR. COOK: Actually, the way we classified
it as highly perneable is that this drug is
excreted virtually unchanged in the urine. So,
just by neasuring urinary excretion we were able to
show that the bioavailability was above 90 percent.

DR. JUSKO So it was a Class | conpound?

DR COOK: Ch, yes. This is a dass |
because that is the only way currently that you can
get a waiver for in vivo bioavailability. Wat we
are proposing today is to expand that further

DR. JUSKG Thank you.

DR YU Thanks, Dr. Amdon for the
excel l ent presentation for an overview and
applications of the bi opharmaceutics classification
system and Dr. Cook for an excellent presentation

on the industrial experience of the BCS
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| want to enphasize that the driving force
for us to have this current guidance and for future
extension is the science, the science behind the
phil osophy driving this change. In the next twenty
mnutes or so | will talk about two aspects. One
is regulatory inplementations, and the second is
basi cally potential extensions of the BCS

[Slide]

As you can see, this guidance was issued
in August, 2000. It is now about 18 months. This
gui dance basically allows for biowaiver for highly
sol ubl e, highly perneable and rapidly dissolving
and wi de therapeutic wi ndow i ndex drugs. There are
al so characteristics of the drugs to ensure that
the solutionis not the limting step in terns of
oral drug substance process. Again, the
pernmeability is also not the rate-limting step.

[Slide]

So, those characteristics allowthemto
say that the gastrointestinal enptying is basically
the limting step for these solid oral dose form
for BCS Cass | drugs.

[Slide]

In terns of applications, basically this

gui dance allows applications for BCS for
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i nvestigational drug applications for Phase | to
Phase || post-approval changes certainly as ANDA
abbrevi ated new drug applications.

[Slide]

So far, we basically have received strong
scientific support. As Prof. Gordon Am don pointed
out, there is very little resistance. Sone
concerns expressed in the public workshops are that
we are too conservative or overly conservative with
respect to solubility class boundary with respect
to BCS Cass IIl drugs, highly soluble and | ow
perneability drugs. Again, the subm ssion activity
is relatively low So far we have received a tota
of about five NDAs, ANDAs and post-approva
changes.

[Slide]

| want to discuss with you sone of the
experi ence we have had with this current BCS
gui dance. This slide shows you basically the
experience with the solubility . The pH range for
solubility studies is 1.2, or sonetines we say 1.0
HCL to 7.5. Tenperature is 37 degrees. The
solubility is basically the highest strength
di vided by 250 at all relevant pHs. For exanple,

for di azepam what you are really looking for is
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| owest solubility, in this case a pHof 7.4, to

det erm ne whether this drug belongs to Class | or
bel ongs to another class, Class Il or IV. So,
there are solubility studies, relevant pH relevant
tenperature, and deternined by the | owest
solubility at all relevant pHs from1l.2 to 7.5

[Slide]

I want to discuss with you the experience
with perneability. So far, the applications we
have received classify perneability based on the
foll owi ng net hods: pharnmacoki netic studies in
humans. For exanple, bioavailability is basically
90 percent or above. To ensure the perneability of
this drug, that it is highly perneable.

We al so received applications using an in
vitro cell culture nodel. W sonetinmes receive
inquiry about the literature nmethod or literature
data. | have to point out that the agency has
l[ittle experience to accept literature data as the
sol e evidence to support or to classify
perneability for the regulatory purpose.

[Slide]

In these four slides | took advantage of
the new technology and | just added themthis

norning in the hope of addressing the concerns,
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especially Dr. Marvin Meyer's concern about
pernmeability classification. It is not in your
handout. First | want to point out that the
permeability classification, especially the extent
of intestinal absorption, is not bioavailability.
Just because bioavailability or extent of
absorption includes the extent of drug input into
the system added to circulation, so it includes
everything, especially for exanple the solution
nmet abol i sm and so on.

However, for the purpose of the BCS, you
use the extent of intestinal absorption which neans
extent of drug across the intestinal nmenbrane is
not considered a factor of solubility, for exanple,
net abolismis subject to hepatic netabolism So,
we only consider one step here, the extent of drug
across nenbrane. Wile the bioavailability
consi ders many, many processes invol ved, including
the solution, gastric enptying, G notility,
hepatic netabolism and so on. So, there is a
di fference between extent of drug absorption and
extent of intestinal absorption for the BCS
bi ophar maceutics perneability classification
pur pose, the extent of intestinal absorption

[Slide]
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In the gui dance we basically specify a
nunber of nethods. You can use any nethod you
would like to classify the drug in terns of
permeability class boundary in terns of
perneability class nenbership. So, there is a list
of a nunber of nethods availability specified in
t he gui dance, including in vivo intestina
perfusion in humans; includi ng pharnmacoki netic
studies for exanple in humans; including in vivo
and in situ intestinal perfusion in animals and,
certainly, we also include the in vitro cel
cul ture nodel .

[Slide]

| just want to el aborate to give you an
idea, if you use an in vitro nethod or an in situ
nmet hod, in order for this nethod to qualify to pass
the perneability of drugs for the regulatory
pur pose, the sponsor is required to denpnstrate
that he has established the so-called system
suitability, so basically to show the Iink or
rel ati onship between the perneability, for exanple,
cell culture perneability, and extent of intestina
absorption for 20 representative drugs. For
exanpl e, you have to have a drug, certainly for

t hese 20 drugs you have to spread fromlow, medium
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and high. So, you have a certain range fromlowto
medi um and high. You also have to show the in
vitro method integrity, for exanple using mannito
or dextran as a marker. In the case of the cel

cul ture nodels, you have to show that the cel

cul ture nodel expresses the transporter for

exanple, in this case Pgp, P-glycoprotein
transporter.

[Slide]

In order for this specific nodel to
qualify for regulatory purposes with respect to the
pernmeability classification, you need to establish
the correlation between the extent of intestina
absorption and in vitro cell culture perneability
in this case. This was done at the FDA | ab, and
Donna Vol pe is the investigator and actually she is
sitting in the audience.

As you can see here, for these 20 drugs we
pretty nmuch get very reasonable correlations
bet ween the extent of intestinal absorption and
apparent CACO 2 cell perneability. Wth this
establishment, this specific nodel in a specific
sponsor's lab can be utilized for class
pernmeability of drugs. Now, if you use the sane

principle in a different lab you have to requalify.
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So, we put in relatively conservative criteria in
pl ace to make sure the data that conme from sponsors
does show that the perneability of a specific drug
is highly perneable or poorly perneable.

[Slide]

Agai n, even with the perneability nethod,
not only do you need to show that the cell culture
establishes the systemsuitability to show that the
drug is highly pernmeable, you are also required to
do stability studies to make sure this drug which
you are neasuring in an in vitro systemis stable.
These are the recomrendations in this slide based
on the guidance. For exanple, you need to show
that the drug is stable in sinulated intestina
fluid. You need to showthat the drug is stable in
simul ated gastric fluid. Certainly, for stability
pur poses you need to use stability indicating
assay, validated assay. The guidance suggests at
this point that the drug is stable if less than
five percent is degraded in both small intestina
fluid and the gastric fluid.

[Slide]

Basically, this is our viewin terns of
regul atory inplenmentation and sone of the

chal | enges and i ssues we have faced so far.
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Next | want to discuss with you the
revi sions and extensions with respect to solubility
cl ass boundary and with respect to biowai ver
ext ensi ons, especially for BCS Class |11 drugs.

The objective here, again, is to have a science
based in vitro solution to BE standards. Again,
want to enphasi ze here that the driving force for
us to have extensions or to have the current

gui dance is science. It is the science.

Let's tal k about the first proposa
change, solubility class boundary. Currently, the
pH range in defined solubility is 1.2 to 7.5. The
potential future direction is for a pH range from
1.2 to 6.8 in defined solubility.

[Slide]

Basically, this is the @ tract here. You
have a pHin the stomach, pHin the snall
intestine; pHin the jejunum The pH range in the
stomach is 1.4 to 2.1 under fasting condition. The
pH range for the duodenumis 4.9 to 6.4. The pH
range in the jejunumis 4.4 to 6.6. Finally, the
pH range in the iliumis 6.5 to 7.4.

Let's I ook at how long it takes for drug
solid dosage forns to get into the iliumwhere the

pHis relatively high, as you can see, at 7.5. On
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average, in terns of residence tinme it is 85
mnutes for a drug particles to go through the
stomach, duodenum jejunumand to the ilium So,
it takes 85 minutes for a drug solid dosage form or
drug particles to get there.

Now let's | ook at what are our in vitro
di ssolution criteria. Qur in vitro dissolution
criteria is 85 percent dissolved in 30 mnutes.

So, by the tinme the drug gets to the iliumit is
likely all the drug is dissolved. Intuitively we
would think if all the drug is dissolved, why do we
need this criteria? That is first.

Second, in our current dissolution testing
for BCS, we have a dissolution test at pH 1.2 or
0.1 HCL, 4.5 and 6.8. So, in this regard to have
consi stency between solubility and dissol ution
cl ass boundary it seens reasonable to reduce the pH
requirenent from7.5 to 6.8.

[Slide]

Now |l et's nobve on the next potentia
extension, which is BCS Cass IIl drugs. Currently
we have a biowaiver for BCS dass |, nanely highly
sol ubl e and highly perneable. One proposal is a
wavi er to highly soluble and poorly perneable

dr ugs.
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[Slide]

So, the question we ask is why do we
choose Class IIl, why not Class Il or Class |V?
For Cass IIl drugs it is highly soluble and poorly
pernmeabl e drugs in rapid dissolving dosage fornms
whi ch essentially behave like a solution if the
di ssolution of a solid oral dosage form dissol ves
rapidly. It essentially behaves |ike a solution.

Let's | ook at the solution requirenents
here. The FDA policy on oral solutions is
basically if bioequivalence is self-evident
bi owai ver can be granted, and no in vivo
denonstration is needed if the test solution
contains no inactive ingredients or other changes
in formulation fromthe reference product that nmay
significantly affect the absorption of the active
noi ety or active ingredients. So, only if the
exci pients do not affect absorption

[Slide]

Now let's | ook further in terms of
nmechani stically. Again, you can dose oral dosage
forms such as tablets or capsules. A solution is
certainly a liquid dosage form \Wen the solid
tabl et cones to the stomach or the solution cones

to the stomach, what happens for the solution is
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basically gastric enptying, the enptying fromthe
stomach to the small intestine. However, for solid
products there is one process which is the
dissolution. So, there is a difference in terns of
the process in the stonach. But when it conmes to
the small intestine there is not much difference
there. The drugs in solution get absorbed. So,
basically in the snall intestine or in the colon
there is basically a process in terns of

nmechani stic absorption which is the same for ora
solutions or for solid dosage forns.

[Slide]

Now let's | ook at the next assunption
here. W say if the test product equals a sinple
solution, if we can showit, and if we have
ref erence products which equal a sinple solution
then autonatically you say the test product equals
the reference product if there are two criteria
here, they are rapidly dissolving and the second
criterion is no excipient effect on oral drug
absorption. No excipient effect.

[Slide]

This is basically a list of potential BCS
Class Il drugs. | say potential because there is

no concrete information to support yes or no and so



| say potential. This is a list of BCS Cass Il
dr ugs.

[Slide]

So the hypothesis here is if two i mediate
rel ease solid dosage forns dissolve rapidly at al
physi ol ogically rel evant conditions and contain no
exci pients that may potentially affect the ora
drug absorption of the BCS Cass Il drugs, then
t he bi oequi val ence of these two solid IR products
is assured and bi owai ver can be granted.

[Slide]

This is basically the proposal for studies
or data collection to test the hypothesis.
Certainly we can collect data from human
bi oequi val ence studies to conpare a sinple solution
with two solid dosage forns of at |east ten nodel
BCS Class Il drugs to show that those data nmay
confirmthe literature, the NDA or ANDA or FDA
i nternal studies, naybe unpublished data. W are
t hi nki ng about goi ng through the PQRI to collect
t he unpublished data fromthe sponsors and, if
necessary, to do relevant in vitro dissolution and
cell culture studies.

There are two potential issues here. The

first issue is transport which we touched on in the
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norning. As you can see, there is nuch in vitro
evi dence to show that transport may affect the
absorption of a certain nunber of drugs. On the

ot her side, we though if dose proportionality is
shown over the range fromthe | owest to the highest
strengths, we can conclude that the effect of the
transporter may not be significant with respect to
t he bi oequivalence. It may be still significant in
terns of drug-drug interaction but with respect to
bi oequi val ence this may not be significant.

[Slide]

The next question is the potential effect
of excipients. Excipients of oral drug absorption
can certainly affect @ notility. They can affect
pernmeability. In order to minimze the risk of the
bi oi nequi val ence caused by the excipients, we
basi cal |y have two options.

Option nunber one, we basically identify
and excl ude excipients that may affect the
absorption or pharmacokinetics. In other words, at
this point we consider all excipients acceptable;
we identify one, we basically exclude it. That is
the first option.

The second option is we basically exclude

every single excipient at this point. W basically
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i ncl ude them when we find specific excipients have
no effect whatsoever on oral drug absorption in
vitro and in vivo. So far we have tested a nunber
of products and if they had no effect we included
them So, basically those are the two options we
have.

[Slide]

Wth that, | conclude nmy talk and with the
foll owi ng questions we want feasibility and input
fromyou. Thank you very nuch. Thank you for your
attention.

DR LEE: Thank you, Lawence. A az?

Commi ttee Di scussion

DR. HUSSAIN: Just a perspective that |
wanted to share with the conmttee before we start
del i berations. Wen we put together the first
gui dance that was published in August of 2000, what
were the reasons why we did not include Cass Il
is sort of the one thing which | wanted to point
out. The other thing which | wanted to point out
which | will address first is our regulations
currently all ow wai ver of in vivo studies when you
have in vitro and in vivo correlations. For
i medi ate rel ease dosage fornms we don't have that

option because correl ations are usually not present
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or not apparent because dissolution in nmany cases
tends to be not rate limting.

So, in vitro and in vivo correl ati ons have
not actually been very useful for nost inmediate
rel ease dosage forns. There are a few exceptions.
So for the BCS based hi owai vers, when you think
about it, we are naking decisions on in vitro
di ssolution as a source of conparison in absence of
such correlations. So the thought process and the
justification is based on mechani stic under pi nning
of that.

If | look at Cass Ill drugs, what sort of
hel d us back for reconmendi ng waiver in the first
i nstance when we | ooked at it was the issue of
perneabil ity being a nechani sm by which you
essentially have the sane conditions in vivo. So,
the volume differences for dissolution in vitro and
in are sort of one reason behind that sort of
hol di ng back fromthat recomendation

Al so, keep in mnd that solution
bi oequi val ence has al ways been wai ved, or options
have been available for solutions, and sone of the
work we di d suggested that the way we eval uate
exci pients would have to be tightened up. So, if

you | ook at the bioavailability, bioequival ence
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gui dance we actually use a higher standard for
solubility forns whereby we Iinmt it to highly

per meabl e drugs because that is sort of protected
agai nst some of the excipient effects. In the new
gui dance that we issues on BA/BE it actually

poi nted out sone of the issues with respect to
sorbitol or osnotic ingredients for solution drugs
because we have been seeing cases were a solution
actually has | ower bioavailability than a tablet,
and you have one exanple in your handout. Those
are sort of the notivations and thought processes
that held us back at that point. So.

DR LEE: Thank you. Are there any
qguestions for the presenters? Yes?

DR. RODRI GUEZ- HORNEDO. Yes, naybe a point
of clarification, how do you define or how do you
classify a conmpound that is ionizable so that the
pH determnes its solubility? It is not clear to
me fromthe reading materi al

DR YU Solubility over the pHrange is
defined as 1.2 to 7.5. So, if it is ionizable, for
exanple as a free base, the solubility will be nuch
hi gher at the low pH, the solubility will be | ower
at the high pH So, actually whether this drug is
highly soluble or not is determ ned by the high pH
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On the contrary, for acid, for exanple, the
solubility will be |lower at the | ow pH and hi gher
at the high pH so that basically determ nes whether
this conmpound bel ong to high solubility or not by
the low pH Essentially in terns of ionizable, we
basically ensure that it matches the solubility of
all pHs to determine whether it is highly soluble
or not.

DR RODRI GUEZ- HORNEDG:  So, it is
determi ned by the mininumsolubility of the
conpound at any pH?

DR YU Correct, absolutely, yes.

DR. RODRI GUEZ- HORNEDO. If | may ask a
guestion that is related to sonething we are going
to be discussing tonorrow, | guess then the
classification is al so dependent on the solid state
of the material.

DR YU. Absolutely.

DR. RODRI GUEZ- HORNEDO.  So, if you have an
anor phous conpound versus a crystalline conmpound it
wi Il change the solubility. The classification may
change depending on solid state structure.

DR HUSSAIN: Well, | think this is sort
of an equilibriumsolubility.

DR. AMDON: Solid state properti es,
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particularly if they can change when the dosage
formis introduced into the gastrointestinal tract,
are problematical. | think when we use solubility
here we think of it as approximte equilibrium
solubility. But, inreality, we are only
interested if the drug stays in solution for over,
you know, four to six, eight hours in the
gastrointestinal tract. W don't need to wait
days; in days the drug is out of the @ tract. So,
in some ways we think of this as kind of a kinetic
solubility, but to a physical chem st that is an
oxynoron, right, because solubility is equilibrium
by definition. So, we think of equilibrium
solubility. So, anorphous conpounds or comnpounds
I i ke carbanazepi ne which hydrate and change their
physical formin contact with water have to be
handl ed nore carefully.

DR LEE: Yes, doria?

DR. ANDERSON: On page three of your
presentation you have solubility equal to greater
t han highest strength per 250 mMl at all pHs. |Is
there a nunmber that you associate with solubility
that is highly soluble, not very soluble, or does
this high strength refer to the dosage?

DR. AM DON. That is a good question. W
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are asked that frequently. W use the term high
solubility of a drug to be one whose hi ghest
strength dissolves in a glass of water. That is
not really solubility. That is what we are calling
a high solubility drug. You know, if your drug
dose is 250 ng and it has to dissolve in 250 m, 1
ng/ M would be a high solubility drug. But if your
dose is lower, then you could go to a | ower
solubility. So, the actual solubility changes with
dose. The solubility limt changes with dose.

DR. ANDERSON: And fromdrug to drug.

DR. AMDON. And fromdrug to drug, yes.

DR. LEE: Joe, you have a question?

DR. BLOOM Basically when it is called
high solubility it is depending on dose.

DR COCK: It depends on the highest
formul ation strength one woul d make. So, it is
drug specific and it is the highest strength, and
whet her that strength will dissolve in 250 m or
not at all relevant pHs. So, you can't think of
it as amlligramin; it is just a yes or no.

DR. KIBBE: And that applies to the
hi ghest strength that is avail abl e whether or not
there are multiple strengths. No one can get a

wai ver for a 5 ng tablet when a 50 ng won't neet
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that criteria? |Is that right?

DR, COOK: Currently.

DR. LESKGO | think it is inportant to be
clear. The solubility is based on the highest
approved strength. |If you can imgine a
bi oequi val ent situation where there is a reference
product approved and sonebody is |ooking at an
abbrevi ated new drug application, the highest
strength that is approved would be the reference
for solubility determination. That is different
than the hi ghest dose that nay be approved if, for
exanpl e, sonebody can administer two tablets or
three tablets within the range of an approved dose.
That is not what we are tal king about. W are
tal king about the strength of the tablet. W are
trying to mimc a bioequival ence study where you
conpare a tablet of drug that is a test to a tablet
of a drug that is a reference, and that is what we
want to conpare at the highest strength.

DR KIBBE: |If four products are
commercially available fromthe innovator, four
dosage strengths, 2 ng, 5 ng, 10 ng and 20 ng, then
your decision to allow people to get a waiver is
going to be based on the hi ghest one whether or not

they want to market the hi ghest one or not?
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DR LESKG That is correct.

DR KIBBE: Even though they want to
market the 2 ng, they can't claimthat the 2 ng
woul d nmeet your criteria and, therefore, it should
get a waiver.

DR. HUSSAIN. That is the way it is right
now.

DR. LESKO You didn't say what the
hi ghest approved strength was, but if 20 was the
hi ghest approved strength, then that would be the
basis for the solubility determ nation

DR KIBBE: Regardless of what the conpany
wants to nmarket?

DR. LESKO Well, if they want to narket
10 ng and they don't market 20 ng, then 10 ng woul d
be the reference.

DR KIBBE: That is ny point.

DR. LESKO  Yes.

DR KIBBE: That just changed the answer,
I think. |If there is a conpany on the narket that
has four strengths and the highest strength is not
a very popular strength but it is on the market as
the innovator, and | want to only cone in as a
generic and narket the bottomtwo strengths, which

represent 80 percent of the nmarket, | don't have to
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have, to get a waiver, that the highest strength is
soluble at 250 m. | only have to have the highest
strength | want to narket that is soluble at 250.

DR LESKG That is correct.

DR LEE: Has there been any thought about
usi ng dose nunbers in all these kind of
descriptives?

DR. AMDON. Well, yes, actually if the
dose nunber is less than one than you are a high
solubility drug. So, really that is the way I
think of it.

DR LEE: Yes, Bill?

DR JUSKG This is a very illumnating
set of presentations and | have |learned a |lot from
it. M first, somewhat facetious, comment is,
Cordon, | wonder why in your triple integral you
didn't include the upper limts of the A variable?

[ Laught er]

W will talk about that |ater.

DR. AMDON. you are the only one that has

ever asked that question. It is not really witten
right but no one has ever noticed. It really
shoul d be a vector integral, quite frankly. It

shoul d be a vector integral witten over the

surface of the intestine, yes.
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DR JUSKG That makes everything clear!

[ Laught er]

Speaki ng computationally, faculty nmenbers
in our departnent teach students about Lapi nsky's
rule of five. | wondered if there is some role in
all of what you are doing for a conputationa
approach, structure activity kinds of cal cul ations
to address estinmations of perneability val ues.

DR. AMDON. Yes, | actually use them al
the tine. The question is what evidence woul d you
want to bring to the FDA. | think within industry,
if I don't have an experinmental partition
coefficient | would cal cul ate one just using some
software program | nmean, it is one of the first
things | do to determ ne kind of what the
permeability of this drug nmight be. So, I find it
a very useful qualitative tool. | know that there
has been sone interest. Well, Lawence has actually
done sone conputational work when he was with
@ axo. | think the FDA is very concerned about
maki ng deci si ons based on sone conputationa
result, but | personally use themall the tine,
yes.

DR. COOX: As sonebody who may work for a

conpany who | ooks into this, we find it very usefu
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for candi date selection, realizing that conmpounds
with the desirabl e absorption characteristics are
ones that likely nake to market. |f you can have
activity plus it is well absorbed, you have
sonet hing that you should actually fast-track
t hrough the system CQur experience is that they
have been very useful at that stage. The
correl ati ons haven't been preci se enough to where
we feel confortable saying for sure it is a dass |
conpound, and to, you know, absolutely predict it
is above 90 and, therefore, do other tests. But
sone day naybe

DR. JUSKO In the graphs that | saw
showi ng the non-linear relationship between
fraction absorbed and perneability, there was a | ot
of data on the high side and only three or four
poi nts, sone conplicated by netabolismissues,
i ndicating small fraction absorbed when
perneability was low Plus, the relationship was
very steep. So, that makes peopl e wonder how
reliable predictions are going to be if the
critical information has such a steep profile.

DR. COOX: Well, thank goodness, the area
of interest is actually the flat part of the curve

because if you | ook at where nmetoprolol is, that is
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kind of where it starts the flat part of the curve
and you have to be there or greater to be
consi dered a highly perneabl e compound. | think
nost people agree that that is really hard on that
area of the curve where a little bit of
insensitivity in your assay neasurenment could
result in a big change. Here, we are on the flat
part of the curve and are | ess susceptible to that.

DR HUSSAIN: | think that is an excellent
poi nt .
When we were putting in the class boundary that
actually came as a deci sion-naking point. The
reason we said 90 and above is because of that.
Oiginally | think we thought of 80 and that is the
steep part of the curve, and one of the criteria
for 90 percent as the boundary was driven by that.

At the same time, | think for assessnent
of pernmeability one of the recommendations in our
gui dance is actually to use an internal standard, a
known hi gh perneability internal standard so that
you can say it is better than that. That is how we
addressed that.

DR, JUSKO That is what | didn't quite
understand fromDr. Yu's presentation, whether he

was i ndicating that the conpani es needed to study

222



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

all 20 drugs and establish the profile or could
just use the indicator drug as a cut-off.

DR HUSSAIN: The recomendation is to
actually establish your own systemwith all 20
drugs; denobnstrate suitability, and once you have
denonstrated suitability of the method, because |ab
to lab variability is significant in some of those
things so we wanted every lab to define suitability
and then, after that you could use one of the
i nternal standards.

DR. JUSKO In these recomendati ons you
are going by cell culture systens. | wonder, is
there no room for aninmal data? Wn Chao has shown
a very nice correlation between fraction absorbed
of a large nunber of drugs in rats and man

DR, HUSSAIN: | think with respect to
extent of absorption, aninal data is allowed with
respect to perfusion experinents in direct methods
of pernmeability. W stopped short of using extent
of absorption in rat. | know we had that
di scussion with Prof. Wn Chao and he had about 100
conpounds. So, we stopped short of that in our
recomendati ons in the guidance. But aninal
perfusi on experinments truly are okay. They

qualify. So.
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DR. YU In fact, | have a simlar plot
which is fromrat instead of CACO 2, also 18 drugs.

DR LEE: Jurgen?

DR. VENITZ: | amvery supportive of the
approach and | want to congratul ate Gordon and the
FDA for noving it along as far as you have. Very
much |ike Marvin, | have sone concern about the
pernmeability assessnment based on in vitro data. |
guess | am wondering whet her you have any
experience with msclassification using the human
in vivo as your gold standard. |n other words, if
you know you have bioavailability of 90 percent or
above, you have a high perneability drug. How does
that conpare to the in vitro predictions based on
CACO 2 cells lines?

DR. HUSSAIN: | don't have any experience
where we have found that problemoccur. W are
actually in the process of publishing a validation
study, our own data, on in vitro studies, and Donna
will be here who has done that work. So, | don't
have an exanpl e.

DR VENI TZ: | know of one that was
supposed to be a poor perneability drug and it
turned out to be a high perneability drug--

DR HUSSAIN. Cinetidine would sort of
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cone to nmy mind as probably an exanple where |

t hi nk extent of absorption in vivo in hunans, the
data woul d suggest it is either 100 percent or
slightly less than that. But under CACO 2 and

ot her perfusion studies, it cones out as |ow
perneability. So, misclassification is on the

[ ower side.

DR COCK: Yes, | would echo that. | did
an informal survey of sone other conpanies and that
is what their indication was, that nore often than
not the CACO 2 systemwas very conservati ve.

DR. VENITZ: Wth your proposal that
woul dn't be a big deal because you are |unping one
and three together. So, it doesn't nake a
difference in terms of the waiver. But as it
currently exists, that would nmake a big difference
internms of with you are waiving or not.

DR AMDON. it would only nmake a
difference in the dissolution standard you woul d
have to neet.

DR. VENITZ: Right. The second question |
have for you is about this Cass IlIl extension. Do
you have any experinmental evidence, other than the
t heoretical considerations that you went through,

to suggest that for a Class IIl conpound we can
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safely waive it and still show in vivo
bi oequi val ence.

DR. YU This is basically for
i nformati on. W are considering those extensions
and we will cone back with the data next tinme. W
wi Il come back next time to this sane conmittee
wi th data.

DR. LEE: So, Lawrence, you understand
correctly that probably the high end of the C ass
Il would be nore like the low end of the Cass I?

DR YU  Yes.

DR LEE: Therefore, you can waive it?

DR YU: Yes.

DR. AMDON. | think there are some drugs
where there have bee intubation studies, you know,
gastric, duodenal, jejunum So sone of those data
sets are availability for at |east one or maybe two
Class |1l drugs in published literature. There is
nore data also in NDAs. | think, for exanple, that
type of data showi ng site dependence woul d be one
set of data.

DR. VENI TZ: Since you are going to go out
and cone back, that would be the kind of data I
would Iike to see to support it experinentally, not

just theoretically saying we think Cass Il is
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fine.

DR. YU Absolutely. W are |ooking, for
exanpl e, at the evidence which woul d show
bi oequi val ence between solid oral dosage forns
versus a solution. W have about seven or eight
drugs right now W intend to collect at |east ten
drugs to deny or confirmthe hypothesis we
di scussed here today.

DR LEE: Larry?

DR LESKGO Yes, | wanted to answer that
| ast question because when we were doing the
research at the University of Maryland as part of
the scientific basis for the SUPAC gui dance we had
two drugs fromthis class, the class that we are
tal ki ng about today, Class Ill with the high
solubility, | ow perneability, and Lawence had them
on one of his slides, cinetidine and ranitidine.
Those were anot her two drugs which we tried,

t hr ough vari ous manufacturing nethod changes, to
sort of ruin the formulations, create big
differences in dissolution but in vitro they were
very robust in terns of bioequivalence. So, |
think that is sone evidence that woul d support what
Law ence is tal king about.

DR. VENI TZ: So, you showed that the two

227



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

different solubility forms were bioequivalent in
Vi vo?

DR. LESKO  Yes.

DR. VENI TZ: \What about conparing the
solution to a solid dosage fornf

DR HUSSAIN: Well, | think that is what
Law ence i s proposing now but we don't have
prospective data on that now. W have sone
i n-house data but | think Lawence is proposing to
do some studies conparing solution to tablet, and
so forth. So, that is one of the sets of
experiments that we probably will bring back to
this committee.

The ot her experinent that is ongoing right
now, we have conpleted the manufacturing and so
forth, and actually the studi es have begun at
Tennessee, the biostudies. That is to create
formulations of a low perneability drug. W took a
| ow solubility, |ow perneability drug, furosemn de,
and created dissolution profiles which are very
different and actually induced a pH sensitivity in
that. | don't know when those studies will be
conpl eted but they have al ready begun. So.

The solution as a standard | think is also

i mportant because when we were doing the BCS
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gui dance we | ooked at excipients. | think
exci pi ents conme back as an issue, and we were
collecting data with solution, sinple solution that
was established, and | think fromthat we
identified about 50 excipients which are commonly
used which don't seemto have an effect. So, we
could build a basis for that and | think that was
one of the questions Lawrence posed, should we
identify excipients which nay be potentia

problenms. That is what we tried to do in the first
guidance. | think that is the easier route because
for solid dosage forns there are only about 50
conmon exci pi ents and you can nake all sorts of
dosage fornms with those 50 excipients. O those,
the potential problens were surfactants, sodi um
laurel sulfate, and so forth. And, we have
supportive data to say it may not really be an
issue in vivo. So, that database also could be

br ought back.

DR. JUSKO Do you think you can ever
really be conclusive about the excipients? Because
there could be a very specific interaction between
a particular excipient and a drug based on their
di stinct chem cal features.

DR HUSSAIN. W that interaction be a
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chemical or physical interaction, or an interaction
at a transport or absorption level? | think our
focus is nore on the absorption because that is
where the concernis. |If it is a physical
interaction or a chemcal interaction, it sort of
cones out as a stability issue rather than a bio

i ssue in sone cases. So, there would be different
ways of addressing chemcal interactions.

DR JUSKGO M ght one manufacturer use a
particul ar excipient in their product and soneone
use a different one, and then there would be a
potential difference?

DR. HUSSAIN:. That is possible. For ora
products you coul d have di fferent excipients.

DR LEE: Particularly with the Class IV
drugs. Well, shall we keep this conversation
goi ng? Marv has a question

DR. MEYER Yes, one question perhaps to

Lawence. |s there a greater potential for an
error to be made for the Class IlIl than Cass |I?
am asking fromthe standpoint of your table. |If

you take a drug, Cass | by definition is 90
percent fraction absorbed, the nbst we can go up to
is 100 percent. |If you take glycinopril, it is 30

percent fraction absorbed, and that goes up to 40
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percent. Now, you have a third increase in the
avai | abl e drug. As you get down in FA you have
bi gger orders of change if you do sonething to
cause a change.

DR. YU That is why the effect of the
excipients is kind of critical

DR MEYER  \Whatever. The formul ation
what ever you didn't see because you didn't do the
bi ostudy causes it to go from 30 percent to 40
percent or 30 percent to 20 percent. That is a
bi gger change than 90 to 100 or 90 to 80.

DR COX: If | could junmp in, you could
have a change the other way and have a drug that is
100 percent and all of a sudden it goes down to 10
percent. So, it is just depending on whether you
are | ooking at increased chance of adverse events
or a loss of therapeutic benefit. But | think the
risk is there--

DR HUSSAIN. Jack, sort of a different
perspective on that, | think with the rapid
di ssolution the likelihood is mnimzed the other
way around. | think the excipients with sodi um
laurel sulfate, and so forth, | think the concern
that Marv rai sed was one of the reasons for hol ding

it back to highly permeable drugs. |If you have an
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excipient |ike sodiumlaurel sulfate that can
enhance perneability what will happen with highly
perneabl e drugs? Very little. But for |ow
permeability drugs the margin of error is high

DR. AMDON. | just want to caution or
advise the conmmittee to not think of excipient
effects as yes/no but to think of them as
dose-response curves and it is a nmatter of at what
dose and what |level they are having an effect. W
know t hat sodiumlaurel sulfate at a very | ow
concentration has no effect and at a very high
concentration dissolves the intestine. So, it is a
dose-response curve issue. So, having thought a
| ot about this excipient issue and interactions
with the gastrointestinal track, if we get into the
exci pi ent issues we should proceed carefully and
nmechani stically in evaluating those potentia
i mplications.

DR. HUSSAIN. A different perspective that
| think also is inportant with excipients is if
exci pi ents have significant interactions that
alters bioavailability it actually is a much |arger
i ssue than bi oequival ence. It becones a | abe
i ssue because if it is an interaction that changes

bi oavailability the potential for that interaction
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will be there in the nmarketplace and | think we try
to avoid that, and | think the excipients that are
avai | abl e generally, with a few exceptions, are
essentially fromthat perspective. The fanous
exanpl e is sorbitol

DR LEE: Then I will just propose that we
take a 15-minute break so that we can maybe focus
and di scuss sone of the issues nore. WII you
pl ease cone back at 3:157?

[Brief recess]

DR. LEE: Lawence posed two questions to
the conmttee. Actually, | should informthe
audi ence that | began to form study groups in the
committee to | ook at the issues. | have four
i ndi viduals working this particular topic, Bil
Jusko, Leon Shargel, Lemuel Mye and nyself. Right
after lunch | delegated nmy responsibilities to Bil
and he is going to be the | ead correspondent.

DR. JUSKO Are you going to put the
guestions back up that we are to focus on? W have
all heard fromthis norning's and this afternoon's
di scussi on about the BCS cl assification system and
the guidance that is in place for Oass | drugs.

It was interesting to learn this afternoon how few

conpani es have actually taken advantage of this
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classification systemand proceeded to use it, with
only five or six having been indicated.

The di scussion this afternoon provided
much nore illumination of the basic scientific
i deas and regul atory approaches to dealing with the
BCS system and we were asked to focus on two
particul ar questions. Wthin the second questi on,
it appears that there is plenty of roomfor
recomendations as to how to proceed with the
second questi on.

But let's goto the first one since it is
the easier one to deal with. W were shown that
there are discrepancies in the pH val ues used to
determ ne solubility versus dissolution. So, the
first question is should the agency consi der
revising the pHrange of the solubility class
boundary to be consistent with the dissolution pH
range?

In my owmn view, the answer is quite
obvi ous that one shoul d seek consistency. Perhaps
ot her nenbers of the conmttee would like to
provide their conments.

DR. MEYER  How about changi ng the ot her
one to 7.5, have the same range but have 1 to 7.5

instead of 1 to 6.8?
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DR. AM DON: Can we comment ?

DR LEE: Sure.

DR AMDON: | think one el enment there,
Marv, woul d be the harnoni zati on al so with Europe.
At a workshop we had at the end of January with
Eur opean representatives--6.8 is kind of an
i nternational standard, U.S., Europe, Japan for
di ssol ution studies, sinulated intestinal fluid.
So, | think it is partly also that, harnonization
to kind of the world standard. | think if we were
to go from6.8 to 7.5 we woul d have sone probl ens.

DR KIBBE: Yes, | renmenber when | was a
young child my nother always telling ne that you
don't do things because everybody el se did them
So, we have a harnoni zed nunber but the question
really is, is it mssing information or not? That
is really the bottomline. Wuld we really m ss
out on sonething inportant if we left out going up
to the physiol ogical pH which exists at the
terminal end of the d tract? |If ware clear that
we are not going to lose anything, then it is okay.
If we are worried that we are, then we shoul d
extend the other to 7.5 instead of cutting back to
6.8. That is the question | think.

DR COK: If | can coment on that, |
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think the strongest evidence was when Law ence put
up the slide about transit tine, and it is 85
mnutes to that termnal end but we are requiring
di ssolution to be essentially conplete within 30
mnutes. So, it will never see the higher pH
before it is all dissolved.

DR KIBBE: Your disease requirenent is in
vitro dissolution and it is predictive of in vivo
di ssolution, but in vivo dissolution of sonething
in 15 minutes might be 15 minutes and it mght be
45 mnutes. Okay. So, that still isn't a
guarantee. | amnot saying that 7.5 is where we
ought to be, but | think we ought to know whet her
we are |osing any information.

DR. RODRI GUEZ- HORNEDO. | was going to
coment on that sane point, and | struggled with
the way that the question is worded until | saw
Lawence's slide with the pHin the different
regions of the @ tract. Maybe the question needs
to be reworded because it is not really a matter of
consi stency with the dissolution range which should
specify that it is maybe the physiologically
rel evant dissolution range. It wasn't clear if
this was an in vitro dissolution test that you were

trying to be consistent with, but what is nore
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inmportant is that it is physiologically relevant.
So, with that in mnd, ny reaction is nore positive
to the recomendati on. However, ny question stil
relies on what about acids? Maybe you have weak
acids that are very poorly soluble at pH 7. Maybe
it is not relevant physiologically but | would |ike
you to address that. Are there any drugs or any
properties of drugs that are going to be of
concern?

DR. AM DON: For borderline drugs? There
are a few NSAIDs. There nay be. | think that is a
good exanple. What might this inmpact? | think it
is only a few drugs that it mght actually inpact.
| think that is a good point. | think our goa
here is to get the general view W wll cone back
with the evidence in the future, and we are
interested in the type of evidence that the
conm ttee thinks would be supportive of a positive
answer to this question one. For what types of
drugs would this have an inpact?

| think | would agree. Harnonization is a
secondary issue. The question is reflecting the
physi ol ogi cal process and having a valid BE type
di ssolution. So, | agree conpletely. On the other

hand, other things being equal, we would want to
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har moni ze rat her than di sharnoni ze--other things
bei ng equal

Utimately, it is dissolution that counts,
not solubility. Qur dissolution standard is based
currently on 6.8. So, dissolution is what counts.
Solubility is one of the factors determ ning the
di ssolution rate but the dissolution rate is what
counts.

DR, HUSSAIN. One point that | think needs
to be kept in mnd is the initial introduction of
BCS was in SUPAC whi ch covered all drugs. The BCS
gui dance, though focused on nethods for
cl assifying, focused on waivers of highly soluble,
highly perneable. So, | think that is the
di sconnect that we tend to see, that is, the range
of 1.2 to 7.5 is because it cones fromthe SUPAC
gui dance and the rapid dissolution criteria that we
devel oped were for the BCS wai ver gui dance only.

So, that is howwe will have to resolve that.

DR. LEE: Ckay, so we have answered the
first question.

DR JUSKG | think we have resolved the
first question reasonably well. To sunmarize,
think the answer to that is the inclinationis to

have t hem both be determ ned at pH 6.8 but | ook
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into the possibility that there may be unusua
ci rcunst ances where pH 7.4 would be particularly
rel evant.

The second question is should the agency
expand t he application of BCS-based biowaivers to
rapi dly dissolving, inmedi ate rel ease products of
BCS Class Il drugs? That question is a nore
prof ound one and appears to be connected directly
to the list of proposed studies and data collection
efforts to test the hypothesis that this is
achi evable, and it would be good to | ook again at
one of the slides fromDr. Yu. That one

[Slide]

Clearly, it is premature that anyone go
directly to inplenenting this type of policy, and |
think we are at a stage where the committee is
probably reconmendi ng that a nunber of studies be
done to investigate and confirmthat this is a
reasonable thing to do. This list of studies was
proposed and | woul d wel cone conments from ot her
peopl e on the conmttee.

DR SHARGEL: One, it does strike nme as
bei ng a reasonabl e approach. | think, if |
understand this correctly, the prenmse is that

t hese drugs woul d rapidly dissolve and woul d be
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very simlar to giving it as a solution al nost for
the tine spent in the gastrointestinal tract. So,
the issue then becones if you have a sol ution of
the drug woul d the excipients in a solid dosage
form make any difference in the perneability realm
That is the issue | think as to make this a

uni versal kind of approach

DR YU That is correct.

DR, HUSSAIN. | just want to nake sure
that you are not committing to do those studies
with our noney. We will take this recomendation
to PQRI and have industry do those studies.

[ Laught er]

DR JUSKO Wth all the noney that Pfizer
has saved, | amsure they are going to be the ones
to fund it.

[ Laught er]

DR. COOK: That is how | got ny salary al
the way up to $20,000 a year

DR LEE: Well, | think it is a serious
qguestion and | think underlying this is the neaning
of perneability. | think |I have heard repeatedly
t hroughout the day that while we are very
confortable with dissolution solubilities being

unanbi guous, when it cones to perneability that is
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not so. Since sonmeone else is going to pay for it,
we nay as well address this issue nore seriously.
VWhat do we nean by perneability?

DR YU Yes, for BCS Class Il drugs we
will collect a nunber of drugs and cover a wi der
span of perneability. Fromthere we will answer
some of the questions and some of the concerns with
respect to BCS biowai ver for Class IIl drugs. For
exanple, with internal studies we are proposing
intermedi ate perneability. Once we have the data
| think the data will tell us which direction we
should go in. Thank you.

DR. HUSSAIN: | think one sort of point
that we would consider, | think is Hans Lennernas
has published on water, a glass of water. Water
has a perneability value which is fairly close to
netoprolol. It so happens that the perneability of
water itself is at the boundary. So, that has an
i mplication that when you give a glass of water and
a solid drug after an all-night fast, the glass of
wat er m ght get absorbed nore quickly than the drug
has time to dissolve. | think we can bring that as
a sort of research question and address sone of
that; some of the work that Gordon has done with

perfusion studies, and so forth, and what
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i mplication that has.

DR. LEE: Yes, Larry?

DR LESKO If we look at that slide as a
way forward in anticipation of bringing results
back to the conmittee in the future, to get back to
the specific question about biowaivers, | wonder if
the conmittee nenbers woul d have any thoughts on
what they woul d expect to see fromthese studies.
In other words, let's say | go out and | do a
conparative study of a solution versus these dosage
fornms, would it be inportant to denonstrate strict
bi oequi val ence based on the 90 percent Cl of 80 to
125? Wuld it be satisfactory to deal with the
point estinmate? These are inportant considerations
in terns of designing and powering these studies to
address the question that we have. So, | wonder if
anyone has any thought on that.

The other part of this question is how we
sel ect the solid dosage forns. |Is there any advice
that committee nenbers could give on the
identification of particular excipients that woul d
cone to the forefront of people's nmind that woul d
be worthwhil e considering as part of the selection
process for the dosage forns. So, let's say that

we do cone back in a year or sonething like that
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and have data, we don't miss sonething that may be
particularly inmportant in terns of potentia
exci pi ent effects.

DR. SHARGEL: Somehow, Larry, | am
conpelled to tal k about 90 confidence intervals and
bi oequi val ence. So, if you do the study | would
expect the sanme criteria would be held up

MR VENITZ: | would second that.

DR BCEHLERT: | don't have a list of
exci pients that you should be | ooking for, but I
certainly think that should be one thing you should
consider in doing these studies because, you know,
you keep repeating that excipients can have an
ef fect on oral absorption and | would like to
understand that better, where and how, so we coul d
begin to identify which excipients might be
probl emati c.

DR. LEE: Law ence, have you shown us
those ten nono drugs? Did you provide a list?

DR YU Well, this is just the 12
potential BCS class drugs. W will conme back with
some ot her drugs which are potentially dass I
drugs. That doesn't necessarily nean we will study
all ten. Maybe sonme data is already available from

NDAs and ANDAs.
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DR HUSSAIN. | think we have done two
studies, cinetidine and ranitidine, as Larry
poi nted out. So, we have a good dat abase on that
wi t h manuf acturing changes and di ssol uti on changes
on two of those already. So, one could |look at a
range of perneability values that could be sel ected
to account for that. At the end of the experinents
I think one aspect mght be that you nmight need an
i nternedi ate class of perneability because right
now you are going from0-90, and | think when you
start going down to 20 and 30 percent, that is
where you start having problens. So, a range of
perneability values will help us maybe define and
i nternedi ate perneability class.

DR KIBBE: |s there |less concern for a
conpany who deci des to change the site of
manuf acture frompoint A to point B and saying,
okay, it is a dass IlIl and | amjust going to show
you that | have the same dissolution
characteristics because | have just transferred ny
process than with a second conpany who has a new
formul ation and wants to do a bi ostudy? Wuld that
delineation help us nove Class Ill's where we could
waive it in one case and not necessarily in

anot her ?

244



© 00 N o o0 b~ W N P

N NN N NN R PR R R R R R R R e
g A W N BP O © O N O O M W N B O

DR. HUSSAIN: Well, | think SUPAC scal e-up
and post-approval change actually did that. It
brought a risk-based approach or three-tier
approach for that. For exanple, for site changes
al one with no other changes, for a inmedi ate
rel ease dosage formit is qualification based on
di ssolution alone. |f you have other types of
changes, BCS cones in when there are excipient
changes, and so forth.

DR. RODRI GUEZ- HORNEDO. My observation is
that nost of these compounds are weakly basic.
Right? Al nost all of thenf

DR LESKG Hydrochl orothiazide is a weak
acid, | believe.

DR RCDRI GUEZ- HORNEDO:  Yes. Most of them
are weakly basic, and | am coming back to that
i ssue of pH dependence on solubility. | knowit is
not the main issue here with the perneability but
maybe sonet hing that hasn't been addressed is the
pH dependence of the perneability. |Is that of
concern?

DR COCK: | don't know if this list was
proposed to take the ten drugs from | think we
could take it back. W want to |ook at acids and

bases, and we want to | ook at a range of
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perneability that probably even exceeds what we
have here to provide the best data. So, | don't
think I would get too hung up in saying that these
are the nodel conmpounds that one would use. It is
better to use a broader range that enconpasses nore
things so we will have nore confidence in the
results.

DR. AMDON. That is a good question about
pH dependence. The pH 6.5 with the perfusing
systemthat we use in hunmans provides a reference
permeability, kind of like a thernmodynam c PK; it
is not really what is going on in solution but it
is what you use to nove ahead. So, we neasure this
reference PK. W have done perneability studies in
humans wi th al pha net hyl dopa a |ong tinme ago, and
that is pH dependent. It parallels that in
animals, and there is a variety of reasons for that
pH dependence. Fromthe point of view of
predicting drug absorption and drug absorption
variability, it would be very inportant. So, |
woul d want to know that as a devel opnent scientist.
| don't see howit would help in a regulatory
classification or decision-making process. W take
t he mean pH of about 6.5 for the human intestine

and say, okay, we are going to use that as our
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reference value and stay with that. It gets to
cunmber some ot herw se.

But for sone of these drugs, | know
because we have studi ed hydrochl orot hi azi de, they
are very pH dependent, and we have al so done
furosem de. So, the actual operative perneability
of pH 6.5, the perneability decreases there greatly
because it is ionizing. It is probably absorbed.

It has a very sharp absorption wi ndow because it is
the perneability, solubility procedure that counts.
Solubility is going up, perneability is going down.
| think that is why it is a highly variable drug.

It is not bioequivalent to itself, at |least in one
study, because of the variability so we are getting
into problem drugs here--1 should say variabl e
drugs. | aminterested in the pH dependence, but |
can't justify it on the basis of regulatory use.

DR LEE: It seens to nme that this is an
i deal situation for formng a subcommittee to work
with Lawence to just design a study. Right? The
choi ce of drugs, excipients, in vivo, in vitro,
ot her kind of paraneters.

DR. YU. That is an excellent suggestion,
yes.

DR. JUSKO | think it would al so be good
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to keep in mnd maki ng maxi mum use of conpl enentary
information, like structure activity types of
predictions, as well as the data gathered from

ani mal studies so that one has nore than one
neasurenent to base any anticipated results on

DR. YU This comes to ny favorite topic,
ny true research interest is in the structure
activity relationships. As long as ny boss says
okay, do it, we will do it. Definitely.

DR. LEE: | thought you were going to say
you woul d do simulation studies.

DR YU Yes, we will do simulation
st udi es.

DR. LEE: Maybe that is the place to
start.

DR. LESKO | want to get to the proposed
research because it is such a key to noving
forward. One of ny concerns, and maybe | will ask
Lawence to comment on this, is what is the
possibility or probability that you will be able to
find two solid dosage forns of these Cass |1
drugs that nmeet the rapid dissolution
characteristics that are being proposed for it? |Is
this a study that is sort of Jack Cook's bl ue sky,

or is this a study where you can actually go into
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the marketpl ace and find these things, or is it a
set of studies where you would actually have to
formulate the products to neet the rapid

di ssolution criteria, or all of the above?

DR. COOK: Larry, would you consider a
solution versus tablet sufficient? That way, |
only need to conpare those two rather than two
solid fornul ations?

DR. LESKGO Well, let's say we are doing
two tablets, but as | understand this research, if
you are going to go into the narketplace to find
t hose solid dosage forns, tablets, whatever, they
aren't necessarily fornulated to be rapid
di ssol uti on.

DR. COOKX: That is why | was suggesting a
solution which is, for a highly soluble conmpound, a
| ot easier to formulate and conpare that to a
tablet. So, you have one that is extrenely rapidly
di ssolving, the solution, and then the tablet and
you can probably | ook at the excipients in that as
wel I .

DR. LESKO So the tablet would be rapid
di ssolution as well, 15 m nutes?

DR COCK: Well, it would have to be 15 or

30 minutes, whatever we propose. So, you would
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have to nake one fornulation, is what | am sayi ng,
rather than two.

DR. LESKGO | think actually that would be
a good idea because you are tal ki ng about ten drugs
with a conparative study, which is no | ess than
what we have for the original fasting study,
bi oequi val ence studies. In fact, it would exceed
it I think in terns of the total in vivo data to
support a biowai ver. But, again, that question
about what is the drug and what is the formul ation,
and whet her they are commercially avail abl e or not,
would be a limting factor.

DR YU Certainly, | think we need to be
flexible, and we have Iimted research dollars. |If
it is available on the market we will supply them
for the studies. That is the value of having a
subcommi ttee under the ACPS to get advice fromthe
nmenbers to see how best to utilize the noney to get
the informati on we can get.

Secondly, we certainly want to utilize
what is out there in the literature and what is out
there in the NDAs and ANDAs. Fromthere, we would
design--we only can conduct what is necessary to
address issues fromthose studies in NDAs or ANDAs

which we are not able to address.
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DR. KIBBE: Larry, why can't you go to the
data the FDA already has and get the dissolution
profiles of all these products to start with?
think it might be alittle bit better if there were
two products out there that would give you relative
rapid dissolution. | think you would be better off
| ooking at them and using as a fall-back a
procedure that isn't on the narket, a solution

DR. LESKG Yes, | think the mssing |ink
there is the dissolution studies that woul d not
necessarily be available in an application--

DR KIBBE: Wy not?

DR. LESKO Well, because we are talking
about a very specific set of dissolution test
conditions to test a hypothesis of Cass Il
Those di ssol ution conditions may not have been
studied as part of the normal drug devel oprent.

So, you can't just go back to the applications and
pull that information out. In alnmobst all cases you
have to go to a | aboratory and redo that to the
specifications that you would |ike to support the
hypot hesis. But that is doable. | nean, that is
just reality; you just have to do it.

DR YU Absolutely. W actually

conducted a food effect study which was presented
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this nmorning. Wen we selected a drug we purchased
the products and we did a lot of in vitro testing
before we sel ected these two specific products for
in vivo studies. It is doable and we have the
facility to do that within the agency.

DR. MEYER It seens to nme though that one
of the pieces of rationale | heard was that C ass |
and Class IIl act like solutions. So, if we did
studies for |ow perneability drugs, solution versus
a marketed or experinental tablet, what-have-you,
just that two-way crossover, you would in a sense
prove whether the | ow perneability--while we know
it dissolves rapidly--also is sufficiently
perneabl e or perneability isn't a factor. So, that
seens to be a rational way of approaching it given
your initial hypothesis, solution versus tablet.

DR YU You are right. You are
absol utely correct, yes.

DR MEYER Can | raise one other
qguestion? Just to kind of support the concept of |
think we still need to | ook at | ow perneability,
and that is that study that Ajaz had in his handout
fromUT, ranitidine, sorbitol sucrose and
net oprol ol , sorbitol sucrose, both solutions. And,

the nmetoprolol, which is highly perneable or
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borderline high, had a confidence interval, sucrose
sol ution sorbitol 86-100 for AUC so it was
essentially bi oequival ent, unchanged by sorbitol.
Whereas, ranitidine, which is | ow perneability,
dropped to 62 percent. So, the effect of sorbito
was nmuch greater on the | ow perneability ranitidine
than it was on the high pernmeability metoprol ol
So, we do have to worry about excipient effects.
Maybe this is the worst excipient known to man and
that is biasing our information, but maybe it isn't
so | think we still need to | ook closely at that.
DR HUSSAIN: | think we would need to but
I think I would go back to what Gordon suggested in
a sense, for a solid oral dosage formit is the
dose of the excipient that is inportant. Wen you
think of a syrup you are | ooking at a tabl espoonfu
or two tabl espoonfuls so sorbitol in a solution is
a nmuch larger dose and a tablet is a much snaller
dose. So, that also | think is an issue that
shoul d be considered. So. But | think lan WIding
has done the work with chewable tablets with
cinmetidine. So. So, two granms of sorbitol wth
manni tol had a dramatic effect on cinetidine. So.
DR AMDON. It may relate to the water

reabsorption and the absorbabl e versus not
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absorbabl e excipients, and it would inhibit water
absorption whi ch woul d sl ow down cinetidine's
absorption and if the transit is al so speeded up
you can conme up with a good rationale for the
nmechani stic reasons, which suggests that maybe you
shoul d classify excipients in sone way. | nean, if
the excipient is absorbed, it is gone at some
point. So, maybe it is | ow perneability or
non- absor babl e exci pi ents that nmay have a problem
so you can perhaps reduce the problemthat way.
don't know.

DR HUSSAIN: | think we tal ked about that
and actually | ow perneability, highly soluble
exci pients are the ones which gave problens. |If |
go back to lan's work, and lan could comment on
that, he actually did an experinment--lan, correct
me if | amwong--where he started with equa
osnotic pressure between sucrose, pyrophosphate and
sorbitol and mannitol, and showed that initia
osnotic pressure essentially.

DR. WLDING W were trying to produce
osnoti cally equival ent concentrations of sodi um
aci d pyrophosphate, nannitol, the intention being
to try to work out what the nechanismwas. As

Cordon indicates, | amsure there are m xed
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nmechani snms going on in terns of how the excipients
have their effect, but | amsure it is the

non- absor babl e excipients that will have the key
issue in this regard

| was just wondering as you were tal king,
t he choi ce of excipients that you use in the
context of these studies is obviously going to be
i mportant. | wonder how much of the work, as Vince
i ndi cated, could be done by nodeling in advance to
create the matrix which is then tested by the human
bi ostudies. So, in looking at drugs for different
fraction absorbed in terns of Class IIl, given the
excipients' different release rates, trying to
build some formof nodeling for that which then
forns the basis on which the human biostudies are
done. Because what you might find, if you are not
careful, is that human bi ostudi es m ght not provide
the answer to the questions, which would be a waste
of time, noney and effort.

DR HUSSAIN: To that effect in the sense
of we worked with JimPauley |ast two years to | ook
at CACO2 in vitro perneability experinents as a
screen to try to identify, hopefully, excipients
whi ch m ght be affecting the perneability of the

menbrane itself. | think fromthe literature and
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fromwhat |an and we have done, we know t he
osnotics. So, we are essentially | ooking at

several mechani sns by which these excipients can
exert an effect. So the studies we do and the
nodel s we select, if they are nmechanistically based
and based so we can actually get a hypothesis and
test that, would be far nore neaningful than
random y sel ecting those excipients.

DR YU Actually, we have done sone
mat henmati cal nodeling work to simulate Ajaz' study
done at the University of Tennessee, to | ook at how
excipients in this particular case, sorbitol five
granms that one tablet will have, to | ook at how t he
sorbitol affects oral drug absorption of
ranitidine. W have really nice results.

Certainly, we also want to evaluate it in the | ow
dose. | think those study results will all be
valuable in the future for how to address sonme of
the concerns expressed here. Thank you.

DR. HUSSAIN.: One exanple that you have in
your handout is fromny presentation. The drug is
atenolol, the tablet with a solution, and the
tabl et has twice the bioavailability than the
solution. There is about 750 ng of sorbitol in

that. So, you know that even 750 ng in a solution
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can reduce bioavailability by 50 percent conpared
to a solid tablet. So, | think the thing which is
exciting to ne is the major nechani sns by which
excipients exert their effect. As that happens, we
actual |y happen a neans of doi ng hypot hesi s- based
testing underpi nned by nechani stic basis for this.

DR. LEE: In other words, the excipients
can no | onger be considered as inert.

DR, HUSSAIN: | don't want to al arm peopl e
with that. | think we have to be very pragmatic.

I think sonme excipients have effect but | think
overall in a solid dosage forml don't think there
is a nmajor concern. So.

DR. YU. The ngjority are inactive and
sone of them |I|ike sorbitol, may have sone
concerns, yes.

DR. ANDERSON: Aren't you tal king about
nol ecul ar interactions which are pH dependent,
particularly with those things that have all those
OH groups on then?

DR YU For solubility or perneability?
What aspect ?

DR. ANDERSON: Well, if the solubility of
the drug is pH dependent, that is, if it has the

nitrogen or carboxylic acid group in it, and you
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have all the OH s on the other things, whatever you
call them you are tal king about nol ecul ar

i nteractions which are pH dependent. The pHreally
affects even those things with the OH groups on

t hem because the OH groups are basic as well.

DR. COOK: | guess that is another way of
| ooki ng at how you are classifying how the active
adj uvants, to steal sonebody el se's classification,
i nteract because not only are we worried about that
but things that change the physiol ogy, whether it
be sonething that changes the osnolarity or
sonething that interacts with the nmenbrane itself.
| guess the investigation of excipients is even
broader than just the nol ecular interaction.

DR LEE: Bill?

DR JUSKG It sounds like there has been
consi derabl e and very fruitful discussion about the
issues relating to these proposed studies. MW
view, and | believe the committee believes that
there is good possible potential for future
bi owai ver for the Cass Il agents, but before that
is done a very careful assessnent of many of these
basi ¢ questions needs to be done. |t appears that
an anple data set needs to be collected, and many

qguestions related to the role of excipients remain
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to be resolved. So, there is great encouragenent
fromthe commttee to continue along this line.

DR LEE: Well put. Maybe a future
comittee will hear these results. Are there other
i ssues to be brought forth before this group? W
have had a very fruitful day.

DR HUSSAIN. One issue, and | don't want
to be caught again like with the highly sol uble,
hi ghly perneable drugs, is the food effect. If we
go with a waiver for Cass Ill, | think the logic
we be that we have to consider the food effect
al ongsi de because otherwise it doesn't nmmke sense.
So.

DR LEE: That is for the record.

DR. HUSSAIN. So, this should al so expand
to the food effect too at the same tine.

DR. YU You are absolutely right. W
wi ||l probably begin to collect the coefficient of
val ence for a nunber of drugs conpared under
fasting conditions and under fed conditions to see
if the val ence becones bigger or smaller, and how
to address this concern that we had this norning.
Thank you.

DR LEE: W began the day tal king about

subconmittees and | think this is an excellent idea
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for clinical pharnmacol ogy, and not put a spotlight
on clinical pharnmacol ogy but also may serve as a
catal yst for other changes in the conmttee. Then
we went on to talk about a very interesting issue
about food effect on ass | drugs. | think the
conmittee is not that confortable. Well, the
answer seens to be obvious but we don't have enough
evi dence to support our gut feeling.

This afternoon | think we got a very good
under st andi ng about the BCS Class I, Cass IIl. |
don't want to repeat what Bill Jusko just tal ked
about. He put it very succinctly what needs to be
done. | think that we are going to hear about the
results of this work in a few years tinme, but the
conmittee, or at least | would like to see the use
of computation as a way to gui de the experinental
design, and also to think about this perneability
nore carefully, especially when we are encountering
nore drugs that require transporters for
absorption.

DR HUSSAIN: Let ne go back to the issue
of the food effect waiver because that is an
i mportant issue and | think | want to stress the
| ogic of the situation being such that it doesn't

nmake sense not to give waiver for fed studies for

260



© 00 N o o0 b~ W N P

N NN NN R R R R R R R R R e
A W N P O © ©® N O 00 M W N L O

261
Class | rapidly dissolving when we give the waiver
for fasting studies. | just want to stress that
fact because | heard fromMarv that he is in
agreenment with that. | really would like to have a
position of the conmittee on that one. So.

DR LEE: That is the position.

DR HUSSAIN. What is the position?

DR LEE: What you just said.

[ Laught er]

DR. HUSSAIN: So, the committee agrees
with Marv and the | ogic prevails?

DR. LEE: Right. What | have seen today,
shal |l we revise the guidance, rem nded nme very much
about curriculumrevision. Tonorrow we can forget
about biology nore or less, and we will focus on
some physical chenical issues. So, we begin
tonorrow at 8:30. Please plan on staying the
entire day because we have a full agenda, | nean
the conmttee nenbers. You can | eave the stuff
here because it is safe.

[ Wher eupon, at 4:00 p.m, the proceedings
were recessed, to reconvene at 8:30 a.m,

Wednesday, May 8, 2002.]



