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PROCEEDI NGS
Call to Order and Introductions

DR KIBBE: By the Chairman's wi stwatch,
it is 8 30 and since we were supposed to start at
8:30 | thought, what the heck, we would start.

I have an agenda that | am supposed to
followand | will, with nminor deviations as is ny
natural tendency. Call to order, everybody.
Qpeni ng remarks--wel cone, and we have a | ot of work
to do in two days and | think we will have a great
time. It is a beautiful time of year. Those of
you who haven't had an opportunity to see the
wonder ful scenery, cone up by my shop. W have
gorgeous colors in the hills surroundi ng Scranton,
in Pennsylvania. You are welconme. If not, you
could probably fly to Mam and catch a basebal
gane.

We are going to introduce the conmittee.
Let's start with Efrai mand go around.

DR. SHEK: Efrai m Shek, Abbott
Laboratori es.

DR HOLLENBECK: Gary Hol | enbeck,

Uni versity of Maryl and School of Pharnmacy.
DR SELASSIE: Cynthia Sel assie, Ponpbna

Col | ege.
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DR BLOOM Joseph Bl oom University of
Puerto Ri co.

DR MOYE: Lem Moye, University of Texas.
We don't have pretty colors; we have cactus.

DR. KORCZYNSKI: M ke Korczynski, M kkor
Ent erpri ses.

MS. SCHAREN: Hi | da Scharen, Executive
Secretary for the Center for Drugs, FDA

DR. MEYER  Marvin Meyer, University of
Tennessee, Eneritus Professor.

DR. BOEHLERT: Judy Boehlert and | ama
phar maceuti cal consultant.

DR VEN TZ: Jurgen Venitz, Virginia
Conmonweal t h Uni versity.

DR HUSSAIN. Ajaz Hussain, Ofice of
Phar maceuti cal Science, CDER, FDA.

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

DR KIBBE: Thank you. W have a couple
of menbers of the committee who | assune are just
running |late, unless we have had sone letters. W
know Wl f gang and Nozer are com ng.

Now we are going to have Hilda do her
wonderful rendition of "we aren't cheating."

Conflict of Interest Statenent
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MS. SCHAREN:. The foll owi ng announcenent
addresses the issue of conflict of interest with
respect to this neeting, and is made a part of the
record to preclude even the appearance of such at
this meeting.

The topics of today's neeting are issues
of broad applicability. Unlike issues before a
committee in which a particular product is
di scussed, issues of broader applicability involve
many industrial sponsors and academic institutions.
Al'l special governnment enpl oyees have been screened
for their financial interests as they may apply to
the general topics at hand. Because they have
reported interests in pharmaceutical conpanies, the
Food and Drug Administration has granted genera
matters waivers of broad applicability to the
following SGEs, which permits themto participate
in today's discussion: Drs. Judy Boehlert, Joseph
Bl oom Patrick DeLuca, Gary Hol | enbeck, Arthur
Ki bbe, M chael Korczynski, Marvin Meyer, Lernuel
Moye, Wbl fgang Sadee, Nozer Singpurwalla and Jurgen
Venitz.

A copy of the waiver statenents may be
obtai ned by submtting a witten request to the

agency's Freedom of Information Ofice, Room 12A-30
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of the Parkl awn Buil di ng.

Because general topics could involve so
many firnms and institutions, it is not prudent to
recite all potential conflicts of interest but,
because of the general nature of today's
di scussi ons, these potential conflicts are
mtigated.

We would like to note for the record Dr.
Efraim Shek is participating in today's neeting as
the acting, non-voting industry representative.

In the event that the discussions involve
any other products or firns not already on the
agenda for which FDA participants have a financial
interest, the participant's involvenent and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvenment with
any firm whose product they nmay wi sh to coment
upon.

W regret, no consumer rep is present at
this neeting but Mark Swadener had to cancel at the
last mnute due to a death in the fanily.

DR KIBBE: Thank you. W have a new

menber who arrived a little late. Cone and
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i ntroduce yoursel f, please
DR, SI NGPURWALLA: | am Nozer
Singpurwal la. Sorry for being |ate but | woke up
| ate. George Washington University.
DR. KIBBE: | think | will turn it over to
Ajaz for sone introductory renarks.
I ntroductory Remarks

DR. HUSSAIN: Good norning and wel cone.

Hel en Wnkl e has been ill and so she is not able to
attend this nmeeting. | spoke to her |ast night
and, hopefully, she will be back in our office

| ater this week.

[Slide]

What | would like to do is take a few
m nutes to wel cone you and introduce the neeting
today, but also share with you sone of the changes
and sone of the acconplishrments of OPS | ast year.

[Slide]

I will use slides that Dr. Janet Wodcock
used in her "State of the CDER' address a coupl e of
mont hs back. | think she and the CDER nmanagenent
recogni zed sonme of the OPS acconplishnments and
just want to share those with you

In the fiscal year 2003, | think we were

recogni zed for the initiative on PAT, sonme of the
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research activities within OPS; especially the
rapid response you have heard about at the previous
nmeeting, was recognized. | think the effort that
Larry Lesko had | ed with pharnmacogenomn cs had
significant progress and we hope to issue a draft
gui dance on pharmacogenomnmics data fairly soon
probably a couple of weeks fromnow  So.

Sone changes--1 think the Ofice of
Bi ot echnol ogy has officially been formed within the
O fice of Pharnaceutical Science, and this is the
mer ger aspect from CBER fol ks coming i nto CDER and,
as a result of that, we have nmade sone changes.
One is that Yuan-Yuan Chu has been asked to be
acting director for this new office, Ofice of
Bi ot echnol ogy Products, and we have asked Moheb
Nasr to be the acting director of the Office of New
Drug Chenmistry. In his role, Mheb is tasked to
bring the O fice of New Drug Chenmistry and the
chemi stry review process within the framework of
the cGW initiative for the 21st century and chart
a new course for that process also. So, Mbheb is
in the audi ence and he will be speaking to you
tonmorrow on a nunber of topics.

Ofice of Generic Drugs has been quite

successful, quite aggressive in noving the freight,
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as we say it, and essentially we are | ooking at one
generic drug approval per day. |If you really Iook
at it, we alnost had 350 approvals of generic
products in the last year. The nunber of
applications comng in has gone up further. So,
the work | oad on the generic side continues to
i ncrease.

[Slide]

One other aspect | think we are | ooking at
i s nmeasuring performance of our review process, the
generic drug review process. The key aspect is one
of the metrics that we use is the nunber of
submi ssi ons acted on within | ess than 180 days. W
are approaching 93, 95 percent in that. But that
is not, | think, the full story in the sense that
we want to inprove that further but also nove
towards inmproving first cycle review in approva
deci sions. To acconplish that, we have been
di scussing with the GPHA trade associ ati on neans
for inproving the quality of subnissions comng in,
and O fice of Generic Drugs is enbarking on a
significant programon helping to inprove the
quality of applications coming in so that approva
deci sions could be nade in one cycle instead of

multiple cycles. | think that will be an inportant
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project for the Ofice of Generic Drugs.

In addition to that, | think we have a
program on naki ng sure the public understands the
quality of generic drugs is no different fromthat
of the innovator drugs, and we have an educati on
canpaign. As part of this education canpaign, you
wi Il be seeing some of these notices on subways,
publications and so forth.

[Slide]

In addition to that, | think the key
aspect is we have been doing very focused surveys
of physicians, pharmacists and their perceptions
with respect to generic drugs, and what we feel we
really need is an educational canpaign to make sure
that practitioners understand that the FDA process
of generic drug approval is not misunderstood and
the quality aspects are well understood by
practici ng physicians, pharmacists and al so the new
graduat es coni ng out of schools of pharmacy, and so
forth, because there seens to be a reduction in the
educational focus in the quality area within
school s of pharmacy, and so forth.

[Slide]

Qur Conmi ssi oner announced an initiative

which is the initiative on innovation. This has
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been in response to the falling new nol ecul ar
entity application rates observed worl dw de, which
is not unique to FDA. In fact, | don't have a
chart to show you but in 1995 we had approxi mately
55 new nol ecul ar entities. That nunber has

dwi ndl ed down to a steady decline to about a
handful now. So, the nunber of new nol ecul ar
entities com ng to FDA has gone down.

I think the key aspect of this initiative
is to help streamine and facilitate drug
devel opment, not just focus on shortening the
reviewtine. W are doing sone root-cause anal ysis
of multiple cycle reviews. W are focused to
devel op new and initial guidances to help this.

Phar macogenom cs woul d be one exanple of that. But
also, | think we are trying to develop quality
systens principles for the review process broadly,
but within OPS we are starting with the CMC revi ew
process.

[SlIide]

I think we have nmade significant progress
with respect to the initiative that started here,
at this advisory comrittee neeting. The two-year
effort on our pharnaceutical quality for the 21st

century initiative is half way through. W have
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maj or acconplishments, and we have an agreenent
between the center and the field organization to
create a pharmaceutical inspectorate. W should
have final guidance on Part 11 and we should have a
PAT gui dance, which | will talk to you about.

Qur plans for the next fiscal year are to
finish the work we have started. We will be
working on the internal quality systemand also to
share with you that we have forned two expert
wor ki ng groups within the International Conference
on Harnonization. Starting in Osaka, next nonth,
these two working groups will, one, devel op
har noni zed policies on pharmaceutical devel opnent
reports and, two, risk aspects of regulatory
deci sions, and sort of fornulate the key aspects of
risk in the quality arena

[SlIide]

Just to sort of wap up, | think froma
CDER perspective we had a record of acconplishments
and strengthening of CDER.  But the chall enges that
2004 brings are great. | think one of the biggest
chal | enges, which is not explicit on the screen, is
going to be our budget. | think we are seeing
across the board cuts, and one of the aspects which

I was hoping the discussion tonorrow on the generic
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drug research program-we thought we had all the
funds but | think that will be a chall enge under
the new constraints that we face next year. |
think there are a nunber of admnistrative
uncertainties with respect to consolidation of our

i nformati on technol ogy and ot her adm nistrative

functions in a centralized location. | think the
scientific challenges will continue and we hope to
seek your input on many of those, like the work we

are doing today and tonorrow.

I think the expectations for continued
hi gh performance and i nprovenents are al ways
expected and we always like to try to achi eve
those, but we have to recognize the chall enges and
be proactive in addressing those chall enges.

[Slide]

Just to sort of wrap up ny presentation
today to give you a sense of our acconplishnments in
the cGW initiative, in Septenber we issued five
gui dances. One is final. That is the Part 11
electronic records. And, four draft guidances, a
formal dispute resolution process; sterile drug
products by aseptic processing, which was di scussed
at this conmmttee; a conparability protocol

gui dance for |arge nolecules, proteins, drug
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products; and the PAT gui dance, which canme out of
this comm ttee.

[ Slide]

In addition to this, we have also
announced a cooperative research and devel opnent
agreenent with Pfizer. This agreenment will allow
FDA to sort of get hands on experience for
manuf act uri ng and usi ng new t echnol ogi es,
especially focused on chenical imaging as a neans
for controlling and quality assurance. W hope
that this collaboration will |ead to a nunmber of
publications that will sort of bring sonme of the
scientific issues into the public domain.

We are al so collaborating with two
busi ness schools to | ook at best practices in terns
of achi eving manuf acturing excellence. The two
school s have done this with respect to the
sem conductor industry and we want to sort of see
how sonme of those principles can be either applied
or what we can learn fromthose experiences.

In addition, we have announced a
col l aboration with the National Science
Foundation's Center for Pharmaceutical Processing
Research. This is currently housed at Purdue but

it involves at least five schools of pharnacy and a
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few ot her schools will join. So, |I think we are
sort of poised to lay the foundation for |ong-term
continued growh in this area.

[Slide]

Wth respect to this neeting, what we hope
to acconplish is to bring to you the subcommttee
reports so that you can eval uate the progress nade
by the two subcommittees to date, that is,
manuf acturi ng sci ence and the clinical pharmacol ogy
subcommi t t ee.

| have invited Judy and Prof.

Si ngpurwal I a, fromthe manufacturing conmittee to
stay with us for this discussion, especially this
af t ernoon, because sonme of the aspects that we wll
di scuss this afternoon on the PTIT proposal --I

thi nk one aspect we night consider is sone

addi tional discussion on that topic on the

manuf acturing commttee. So, | was hoping that we
can get feedback from Judy and Dr. Singpurwalla on
that topic fromthat perspective.

My presentation on the draft PAT gui dance
is to sort of bring home to you what we have
acconpl i shed with respect to the draft gui dance and
share with you the next steps. This commttee and

its subcomittee were instrunental in hel ping us
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with this guidance. So, it was necessary in ny
mnd to sort of seek your input before we seek
input fromthe public comments. The public comment
period is open. W are collecting those coments
and we will nove forward with the finalization of
that draft guidance after we have considered al
the comments subnitted

Thi s afternoon we have an inportant topic
for discussion, the paranetric tolerance interva
test proposal for dose content and uniformty. |
actually like this proposal very much because it
brings in a sound statistical basis for setting
specifications. But the challenge we face here
today is that we have been working on this for
three-plus years and we don't seemto be naking
progress. So, when Hel en asked ne to take over
this about eight months ago or so, | |ooked at that
and | think | don't see the groups progressing at a
rate which would be sort of satisfactory so | am
seeking your help to sort of frane the process to
resolve this and bring this to fruition in the next
six nonths. So, the executive decision is we get
to a resolution in the next six nmonths or we find
anot her way of doing this. So. So, | need your

hel p on that.
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You will also hear tonorrow a proposa
that has been di scussed at the subcommittee severa
times. W are seeking help again fromthis
conmittee on how to nove forward with this,
ri sk-based CMC review, chenical manufacturing
controls. How do we sort of consolidate this and
how do we sort of integrate this into the current
thinking? That is, we have started the PAT
initiative, the quality by design and so forth.
Sone of these proposals that we are | ooking at were
initiated nmuch before that so you are | ooking at
reconciling some of the ol der approaches with the
current thinking. So, we seek your help on that.

Nonencl at ure chal | enges are significant
and we have to make deci sions and often our
nonencl ature is so broad in its scope and
definition that it |leads to | egal challenges and
| eads to a nunber of challenges in nmaking sure our
processes are efficient, and so forth. You wll
hear about two exanples, orally disintegrating
tabl ets and the topical nonenclature discussion
continues froma previous comrittee, and Moheb will
| ead that discussion tonorrow with you

The final topic is that we seek your help

i n designing our generic drug research program
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The focus here will be on topical products. | hope
we will have the funds to continue this programin
the comng fiscal year.

Wth that, | will stop and hand the
meeting back to Dr. Kibbe

DR KIBBE: Questions nmaybe? You can't
escape that quickly.

DR. MOYE: | have one. Ajaz, | appreciate
the neasure you gave for the ability of the
reviewing teans here to review applications
rapidly, and | think you said that 95 percent
approxi mately of the applications are revi ewed
within 180 days. Was that right? Approximtely
that? But how do you respond to queries about the
quality of the review? Are there any netrics you
have that you can present that you can provide
assurance that the quality of the review remains
hi gh even though the efficiency of the review
process has inproved?

DR. HUSSAIN: The current quality system
in a sense, that we have in place--for exanple, in
generic drugs we have a traditional approach for
ensuring quality of the review product through a
supervi sory chain and, for exanple, if there is a

first tine generic drug that cones in you have an
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of fice |l evel evaluation of that. Frank
Hol conbe--and he will be here tonorrow -does that
for every first-tinme generic. So, you have | ayers
of supervisory and expert review process to date.

Now, that does not provide the netrics
that you are looking for. One of the reasons why
we are trying to put together a quality systemfor
the review process is to address the question you
just asked. | think our systemworks today but it
is not based on the npst nodern thinking of quality
assurance, and so forth, and that is exactly what
we are trying to do, put in place a quality system
for the review process which could include a peer
revi ew conponent, for exanple, which could include
a feedback nechani smfor continuous |earning of our
reviewers, and so forth. So, that is exactly what
we are planning to put together now.

DR KIBBE: | have two clarification
poi nts. When you say that you al nbst approve one
generic a day, if | ama manufacturer and | cone in
with six strengths of the sane product, do you
count that as six or one?

DR. HUSSAIN: If it is the sane NDA, just
one.

DR KIBBE: Al right. Second question,
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on the 95 percent that get acted on in the |l ega
time franme, historically no generic had been
approved in the first cycle but now we are. Wat
percent - -

DR. HUSSAIN: No, those are not approvals.
Those are actions.

DR KIBBE: | know. That is why | am
asking. O these actions, what percent of themare
approval s or denial s?

DR HUSSAIN. | don't have the number.

PARTI CI PANT: | think it is about five
percent .

DR HUSSAIN. About five percent.

DR. KIBBE: Thank you. Just for the
record, Wolfgang Sadee has arrived. Hello,

Wl fgang. It is good to see you

| understand fromthe staff that we don't
have anyone who has actually requested tinme during
the open public hearing. | don't know whether our
rules allow people to all of a sudden junp up and
say things, but that will allowus a little nore
time this nmorning to get through our issues. W
are going to do subcomittee reports and, with al
this extra tine, that means that Judy and Jurgen

can, you know, really gives us great reports. So,
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my records show that Judy goes first.
Subcommittee Reports
Manuf act uri ng

DR BOEHLERT: Good nor ni ng.

[Slide]

Ladi es and gentlenen, it is a pleasure to
be back before this conmittee. | sat on it for
three years and | missed the interactions and the
fellowship, if you will, anong nenbers. W had a
very active comrittee and | am sure you do as well

I would point out that the fol ks who are
sitting at the table today are also on the
manuf act uri ng subcommittee, Nozer, Gary, Pat and
Efraim So, if you fol ks take exception to what |
say, please don't do it publicly. But if, indeed,
you think | have m ssed sonething inportant from
our discussion, by all means, junp in.

Wth regard to nme going first, Jurgen and
| tal ked about it and | suspect that it is
al phabetical and has nothing to do wi th anything
el se.

[Slide]

So, with that said, we have gotten
together twice. Qur first nmeeting was in May of

this year and this was nore introductory in nature.
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FDA didn't ask us to address questions and come up
wi th proposals or responses to those questions. It
was a neeting where we got to work together as a
group and we listened to particulars on a nunber of
topics. Wat Ajaz said was a very good lead-in to
what | am going to say because he addressed sone of
the topics that our subconmittee is al so | ooking
at .

We tal ked about pharnaceutical cGws for
the 21st century: a risk-based approach and brought
in the concepts of quality by design and risk
managenent. We tal ked about the transition from
t he PAT subconmittee which had been enforced, and
the manuf acturing subcomittee is now assum ng nmany
responsibilities in that regard. W had an update
on the regul atory approaches to aseptic
manuf acturi ng and Aj az nentioned that gui dance.

[Slide]

At the neeting, FDA--and | believe it was
Aj az--tal ked about the desired state. | think it
is worthwhile to put this up because it is sort of
what we are tal ki ng about.

Product quality and perfornance are
achi eved and assured by design of effective and

ef ficient manufacturing processes. That is sort of
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the key point. You learn by doing, you |learn
before doing, and all of that helps with product
devel opnent.

Product specifications are based on
mechani sti c understandi ng of how fornul ati on and
process factors inpact product devel opnent. W are
moving froma real mwhere we nmade the product; it
went to a lab; we tested for quality against some
specifications to doing nore on-line, in-line, and
at-line testing. That is the continuous real-tine
qual ity assurance

[ Slide]

Continuing on that, regulatory policies
are tailored to recognize the level of scientific
know edge supporting product applications, process
val idation, and process capability. So, this was
primarily the focus at our first neeting.

[ Slide]

We | ooked at risk-based regul atory
scrutiny related to the level of scientific
under st andi ng of how fornul ati on and manuf acturi ng
process factors affect product quality and
performance, and the capability of process contro
strategies to prevent or nitigate risk of producing

poor quality product. The goal in the end is to
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protect the patient, and to protect the patient to
make sure we have safe and efficaci ous products.

[Slide]

W have had one what | call real neeting.
I think FDA had sone foreknow edge here. W were
schedul ed for a two-day neeting, Septenber 17 and
18, but sonebody nust have told them we woul d have
a hurricane on the 18th and our neeting was
shortened in advance to one day. | have to tel
you, everybody was really anxious to get out that
afternoon. FDA was really pulling strings to get
us to comment at the end of the day because
everybody was | ooking at their watches, "saying
have a flight; | hope it is going" and wanting to
get out before the storm

But it was a good neeting. W talked
about two primary topics, quality by design and the
rel ati onship between quality by design and
ri sk-based regul atory scrutiny.

[Slide]

This time the coomittee had sone questions

to address. For quality by design FDA asked us to
articulate a clear description of the termquality
by design; identify the type of information and

know edge nost useful to assess quality by design;
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and a regul atory approach for assessnent of
phar maceuti cal devel opnent know edge to maxim ze
its value without inmpacting drug devel opnent.

[Slide]

This turned out to be nore difficult than
one would think. Maybe it was Nozer, who is
sitting here, who said it is an axiom | think of
the book, "Quality, I WII Knowit Wen | see it"
and | think that is sort of where the conmittee
was. You know, we all know what quality is but it
is sort of hard to define.

[Slide]

But what we did have agreenent on was that
quality by design is a dynam c process. It starts
in product devel opment and it continues
post-approval. You are always |earning. You need
to identify critical control points, and that is a
key factor. You need to know what those are
because those are the points that inpact safety and
ef ficacy of the product. You need to understand
boundari es of the process and basic failure nodes
in terms of safety and efficacy. And, you need to
under st and process variability.

[Slide]

You need to assess the robustness of those
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critical control points. You can focus either on
devel opment or post-approval. Each has its
advant ages and di sadvantages. Sonme conpani es want
to get very much involved in new approaches during
devel opment. Qthers want to wait until they have
products on the nmarket because then they think
there is less risk if they play around with an
approved product.

[SIide]

We didn't actually cone up with a vote and
a definition, but there was one proposal and | wll
present it here. This is not sonething the

conmittee said, "yes, that's it; that's right and

it's what we want to say," but this was what came
out of the neeting:

Quality by design: a systematic process of
achi eving desirable quality by careful and
met hodi cal scrutiny of all the attributes that go
into characterizing quality, fromthe inception of
a product to its end use, involving all its
st akehol ders, the patient, the manufacturer, the
physi ci an and the regul ator.

[Slide]

The rel ati onship between quality by design

and risk-based regul atory scrutiny--FDA sought

file://IC|/Daily/1021phar.txt (27 of 314) [11/4/03 1:21:15 PM]

27



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

subcommi ttee recomendati ons on ways to link the
concept of risk-based regulatory scrutiny to
quality by design. The concept was to use process
under standi ng as a neans for quality by design, and
nobody di sagrees with that approach. PAT is a high
| evel of process understandi ng defined as being
abl e to understand the change and i npact, and
thereby nmake a risk assessnent.

[Slide]

General agreenment--1ess burdensonme change
managenent system based on devel opnment i nformation
provided, as well as testing protocol, is needed to
qual i fy change. That is, we are | ooking for FDA or
maybe make your own SUPAC ki nd of concept. And,
use pharnmaceutical devel opment information to
manage post-approval change. Ajaz told you about
the 1CH effort to | ook at devel oprment reports and
that will be a key undert aki ng.

[Slide]

The new culture we are tal king about is
bet ween FDA and industry on information sharing.

O course, there are sensitivities on both sides of
the fence, | amsure. W need to build some
el ements of trust here, particularly when you start

tal ki ng about the subm ssion of pharmaceutica
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devel opnment reports. Fromthe FDA perspective, it
aids in post-approval changes and that is true for
the manufacturers as well. It is helpful in
training FDA personnel. O course, manufacturers
are worried, as always, that that information wll
be m sused.

That conpl etes what | have to say this
morning. | will be happy to answer any questions
or solicit any further comments from nenbers of ny
conmittee. Yes, Mke?

DR. KORCZYNSKI: Relative to the |inkage
of risk-based scrutiny to quality by design, |
haven't heard nention of the HACCP analysis, and it
seens to ne that HACCP, while there is a great
awareness in the food industry, needs to be perhaps
pronot ed t hroughout the pharnaceutical industry a
little nore. When you tal k about risk-based
scrutiny, it seens that if you apply that HACCP
concept, that sort of folds into |ooking for those
poi nts al ong the manufacturing |ine where one m ght
i nprove quality.

DR. BOEHLERT: Yes, that is a good point.
That concept has cone up in our discussions and
think it is sonmething that will conme up again in

the future. Definitely, we need to take a | ook at
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that and how that fits into what we are | ooking at
for risk-based managenent. O her questions or
comments? Yes, Marv?

DR. MEYER  Judy, under quality by design

I would prefer the term"healthcare practitioner,”

or sonething of that sort, to "physician," being a
phar maci st .

DR. BOEHLERT: | have no problemwth
that. | will bring that before the commttee. W
meet again in January so we will have an

opportunity to tweak these definitions.

DR KIBBE: What would you like fromthe
rest of us to help you nove forward? At the sane
time, Ajaz, what would the agency like us to do as
a conmttee to help the subcomittee nove forward?

DR HUSSAIN. | think before | answer that
question | just want to sort of comment on Judy's
presentation here. One aspect | think which is
important is, in absence of devel opnent reports and
devel opment know how, the task of the CMC revi ewer
to set specifications and to identify controls is a
very difficult task today, and sone of the
di scussi ons and debate that you will see throughout
this neeting, and el sewhere too, sonehow originate

with that in ny mnd because if you are setting
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31
speci fications, establishing specifications and
standards and controls in absence of that
know edge, you are treating everything as critical;
you are treating everything as an uncertain aspect.
So, that is one aspect of devel opnent reports that
goes with the nechanistic basis of understanding
and setting specifications. So, that is the point
I just wanted to add to that.

But | think, as was mentioned, what we are
planning to do is three things actually. The ICH
process is going to | ook at devel opment reports
wi thin the comon technical document and the P-2
section, and sort of bring that up in terms of
quality by design and risk-based approach to
regul atory decisions. That process will start in
OCsaka next nonth. So, there are two working
groups.

What we proposed to the nanufacturing
subconmmittee was that we, at FDA, will nove to that
I CH process. The ICH process only focuses on an
NDA application, what comes in first. At FDA we
will sort of nove towards devel oping simlar
concepts fromthe post-approval change perspective.
Make your own SUPAC or custom SUPAC within the

framework of a conparability protocol, how do you
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32
sort of identify or highlight opportunities for
| ess restrictive change managenent based on the
know edge and information in pharnmaceutica
devel opnment, which may al ready exist within the
compani es and sinply sharing that.

What that does is it allows us to not only
get famliar with these data sets and al so sort of
train our reviewers in the post-approval world to
handl e and be able to sort of address sone of this
type of information, which many of them nay not
have been used to before. Cearly, sonme have the
ri ght background and have that expertise already.
We want to nove that process forward. | think the
poi nt was made about HACCP and we are | ooking at
failure node effect analysis and sort of |inking
risk to the knowl edge that we have gained in the
phar maceuti cal devel opment reports. So, the
manuf acturi ng subcommttee will sort of bring this
back in nore detail ed descriptions, the |inkage
bet ween ri sk-based regul atory scrutiny and the
manuf acturi ng sci ence of product devel opnent
know how and how that can be used, and sort of use
that discussion to nove maybe devel opnent of a nake
your own SUPAC guideline or within the franmework of

conparability protocol guideline-- nove that
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process forward. So, that is what we hope to
continue with the manufacturing subcomrittee in the
short term

DR KIBBE: Marv, do you have sonething
el se?

DR. MEYER Yes, not being into
manuf acturing, let nme ask maybe a dunb questi on,
what is the devel opnent report? How extensive is
it? Is it everything that was ever done during the
devel opnment phase, or is it a synopsis, or how does
that work?

DR HUSSAIN. No, that is a very good
question. That is sonmething that we have not cone
to a consensus on because devel opnment reports and
devel opnment infornmation can be quite extensive and
it could be volumes after volumes, and so forth.
don't think we are interested in that. | think the
interest, froman FDA perspective, is to understand
how t he system behaves so as to identify where the
critical control points are, what are the critica
control point variables and how t hese are managed.
So, it is nore what | prefer to call know edge
sharing, not data sharing. Wat formit will take,
I think that is a key topic for discussion

My personal opinion on that, if | use the
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exanple that Gary and | are very fanmliar with, the
Uni versity of Maryl and database, if you | ook at
that we had a very structured design of experinents
and structured way of identifying what is critical,
and so forth, and all of these papers got
published. So, one way of |ooking at that
know edge sharing is a synopsis, like a
peer-revi ewed publication that says these are the
critical variables; this is your response; these
are your relationships, and so forth. It may be in
that form but that is nmy personal opinion at this
time.

DR. BOEHLERT: Yes, | would just add that
I think this is an area that is going to have a
great deal of discussion because it is ny
understanding that with the I CH process they are
| ooking at the "whats" that should be included
rat her than the "hows." Many conpani es now do
prepare very extensive devel opnment reports but they
are not necessarily, and probably nost often not
shared with the agency. That is going to be one of
the issues, to what extent is that information
shared, and then howis it used by the agency once
they get their hands on it.

DR KIBBE: | agree with you that nost
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conpani es, over the two- or three-year process,
have | ots of reports in order to justify doing the
next step, in order to justify spending nore
conpany noney. The agency m ght be well served to
get two-page summaries on whi ch deci sions were made
within a conpany to nove forward with a product.

Now, | don't know how extensive that would
be but it wouldn't include all the data. It would
only include what the conpany thought was crucia

data that allowed themto nove forward with the

devel opment of a product. It would be a good pl ace
to start, | think, if you got sone exanples of
t hat .

The other thing is that | really like the
idea of trying to define quality as direct
measur enents which assure us of the ultimte goa
of the product, which is good therapeutic outcones,
and that backs up to the first part of the Ladimr
system which is the liberation of the drug from
the dosage form Then, are there steps before that
that assure the next--you know, in the hands of the
patients it will be liberated, and that is where
you need your quality level. | don't know how you
get there either, but | like the thinking of

starting it fromtherapeutic outconme and backi ng up
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to a point where you can then say, okay, these are
the measurenents we are naking that get us to the
next step, and so on. | don't know how else to
kind of go after it, but | would love to go at it
in that direction. Anybody el se have sonet hi ng?
DR HUSSAIN: Just to add to that, Dr.
Wyodcock cane to the manufacturing conmmttee and

actual ly spoke on that very topic, what is the

i nt ended use of that product and how do you sort of

link quality to safety and efficacy. | think that
woul d be a key step in noving forward. Her
presentation was included in your handout.
Hopeful Iy, that was useful fromthat perspective.
DR. HOLLENBECK: Judy, it is interesting
to see the things that we tal ked about printed on
paper here. As | read the quality by design
statement, | have to say that | ama little
concerned by the statenent that says "careful and
met hodi cal scrutiny of all the attributes." That
sounds to me like a process that will never end.
Clearly, we had a | ot of discussion at the
conmi ttee about making rational science-based
deci sions as you nove through this, and | think
that is what Ajaz was referring to. W shouldn't

imply in these words that the expectation is that
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there is a never-ending process of searching for
all things that m ght have an inpact but,

hopeful ly, a rational process where sone decisions
are made based on science and history rather than
testing everything.

DR BOEHLERT: | think that is well put.
Ef r ai n®?

DR. SHEK: Yes, just with regard to the
devel opment of pharnmaceutics, to renmind the
conmittee nmenbers that basically a nodel already
exists. In filing, you know, in Europe there is
al ready a devel opnent of pharnmaceutics nodel at
| east and, of course, because it is not structured,
every conpany does it differently, as well as the
expert reports, which is really | assune a summary
of the rationale behind the formulation and the
process chosen. So, that mght be a good place to
start, just a place, | would assunme, to facilitate
it happening we have to make sure that it doesn't
becone |like a dispute during the filing process
whet her the decision was right or wong, but
basi cal |y know edge sharing and saying that was the
rationale and that is the information that we have,
and basically take it fromthere. So, | believe

then the conpanies will feel nore confortable doing
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38
that. | believe sonme conpanies are already doing
t hat .

DR KIBBE: You are talking about the
docent reports that go forward? Right?

DR. SHEK: The what ?

DR KIBBE: The docent reports where you
have an expert that is outside the conmpany wite
t hem

DR SHEK: Right, there are two pl aces.
There is a devel opnent pharnmaceutics report which
is part of the filing. On top of that, there is an
expert report in various areas. There is the CMC
and other areas. | would assune that is very
strict. It tells you how many pages you can have,
so trying basically to limt you. So, it is very,
very specific. But there are two docunents |
bel i eve.

DR KIBBE: Go ahead.

DR, SI NGPURWALLA: Arthur, you asked a
question. You said what can your committee do to
move forward. | think this commttee noved quite a
bit forward because in the neeting that we had on
Septenber 17th a | ot was acconplished. So, | just
wanted to clarify that the commttee has been

nmovi ng forward.
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The second point pertains to the quality
of design comment that was nmade, that it is an
unendi ng situation by including all attributes.
think it should be an unending situation. It is a
dynani ¢ process and new things are going to cone
up. It shouldn't be frozen in any sense so | am
not sure if | agree with your sentinent.

DR. HOLLENBECK: But you would like a
product on the market pl ace?

DR SI NGPURWALLA:  Yes, but | would Iike
the product to get better and better and better.

DR HOLLENBECK: Then we agr ee.

DR, SI NGPURWALLA:  To infinity.

DR. HOLLENBECK: At some point though you
have to neke a deci sion--

DR SI NGPURWALLA: Ch, sure. Sure, we
make a deci sion every day about everything, but we
hope to nmake a better decision tonorrow and | think
that is encapsulated in this particular sentence.
So, we can thrash this out further but | would be
reluctant to change it. | would be in favor of
changi ng the word "physician" to "the heal thcare
giver." | think that is a very valid particul ar
poi nt .

DR DELUCA: | would like to just second
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that, and maybe we shoul d have the word "dynam c"
in here as well. It mght be a good inclusion in
the definition.

DR BOEHLERT: It sounds |ike we have sone
continui ng di scussions for our January meeting.

DR KORCZYNSKI: Surveys have shown that
approxi mately 80 percent of pharmaceutical products
are produced by aseptic processing. O course, a
good nunber of pharnmaceutical products are
non-sterile. |In the manufacturing of aseptic
products, in many cases you have sone degree of
human i ntervention. So, when we talk about quality
by design, | think frequently we think of contro
of the product, on-line measurements, product
limts, things of that nature. But a very
i mportant element is progression in the industry of
improving facility design relative to manufacturing
those 80 percent of the products. So, will the
conmittee entertain "facility design" in sone
manner ?

DR BOEHLERT: | think certainly we can,
and | will wite a note to nyself, and there are
four menbers of the committee here so | suspect it
will come up. | would agree with you in that

regard
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DR, KORCZYNSKI: | think some of the mgjor
PhRVMA are starting to manufacture in isolated
conditions, such that there is no hunan
intervention. So, they are noving the aseptic
process to al most manufacturing in a sterile
environment, but that is going to take 10 or 15
years but, yet, it is a sound concept and in sone
way shoul d probably be pronoted.

DR BOEHLERT: Yes, | absolutely agree
with you on that area, and | wote a note and we
will get it into our discussions when it conmes up
at the nmeeting when it is appropriate. Thank you.
Any ot her questions or conments?

DR. KIBBE: | think Ajaz has a coment.

DR HUSSAIN: Based on the discussion
here, | thought tonorrow what | will do is, in the
CMC ri sk-based review discussion, | will actually
try to give you an exanple of linking quality by
design to risk-based decision, actually give an
exanple. | think it would be hel pful to do that.

DR KIBBE: Thank you, Ajaz. Anything
el se?

[ No response]

Thank you, Judy. W appreciate it.

DR. BOEHLERT: Thank you
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DR KIBBE: Jurgen? Al phabetical order
Cini cal Pharmacol ogy

DR VENI TZ: Thank you. Just |ike Judy
said before, | enjoy conming back to this conmittee,
havi ng served on it for three years.

[ Slide]

My role today is going to be to tell you
some of the progress that we made in the clinica
phar macol ogy subcommittee. Since this is a very
new comrttee let me just review with you what the
original objectives are for the coomittee. They
were three-fold so we have representations in three
different areas in terns of the expertise of the
committee. The first one is exposure-response
nodel i ng, pharmaconetrics, mathenatical anal ysis of
data. The second one is the pediatric clinica
phar macol ogy and, |astly, pharmacogeneti cs.

[ Slide]

We had our last, and this was our second,
meeting early this year, in April. The topics that
I have listed for you represent the charge to the
conmittee. So, the first topic related to this
i ssue of exposure response or a quantitative risk
anal ysis. As a consequence of our first neeting,

the coomittee had asked the FDA staffers to go back
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and present sone exanples that we could use as a
committee to eval uate the proposed standardi zed
approach that the FDA was asking us to review.

In a nutshell, that standardi zed approach
is supposed to integrate information across
different studies and identify patients at risk
Most of those studies are studies for either drug
i nteractions or special popul ati ons where you are
interested in finding out are there any changes in
drug exposure, drug levels. The analysis done is
supposed to help to identify whether those changes
in drug |l evels, drug exposures, represent either
increased risk or decreased efficacy. 1In other
words, do they change the risk/benefit in a way
that you have to adjust the doses?

As a result of the conmittee's
recomrendati ons, we had three FDA staffers
specifically go through exanpl es where they used
this standardi zed approach, using prospective
studies, usually in special populations or in
heal th volunteers on drug interaction and
extrapolating that to the patient popul ation that
was supposed to obtain the drug therapeutically.

I think there was consensus anong the

conmittee that as an approach it beats the
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conpetition that is out there. |In other words, it
m ght not be perfect but it is better than not
doi ng anything at all.

The second comment that kept comi ng back
relating to this approach made an inplicit
assunption. The assunption is that for a given
drug concentration the response is the sanme no
matter what popul ation you are in. So, | think one
of the foll owup questions that is going to cone
back to the coimmttee is what is the evidence to
show t hat the exposure-response relationship is not
affected in special popul ations?

Overall, | think there was a consensus
anong the committee menbers that this is a viable
strategy and shoul d be encouraged, both in terns of
the sponsors as well as in terns of the FDA

The fourth presentation that we |istened

to was a followup to this concept of utilities

where you are not only interested in predicting how

likely efficacy or how likely toxicity is but also
what the consequences are. W had an experienced
speaker, Mats Karlsson, from Sweden, and he tal ked
about using sonething called penalty functions.
Those are functions that penalize you for being off

target and the nore you are off target, the nore
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45
you get penalized.

He made the argument, and | think it was a
very cogent argunent that was perfectly accepted by
the conmittee, that in order to come up with an
opti mum dose reconmendati on you need to know what
your penalties are for being off target so you can
identify how to individualize a drug either
prospectively or after the fact. This was a nore
consci ousness-rai sing topic. There were no specific
action itenms required by the committee.

The second topic related to the pediatric
dat abase. As you may know, FDA has nmde a
concerted effort to collect pediatric infornmation,
both clinical as well as in the clinica
phar macol ogy area and there is a database that is
bei ng set up and, no pun intended, it isinits
infancy to collect clinical pharmacol ogy
information in the pediatric population to look, in
a type of neta-analysis, for trends. Can we
identify certain netabolic pathways in terns of how
they mature? Can we identify certain responses
that occur nore likely for different drugs?

Again, this was nore of an introduction
but we heard about the progress and the progress,

as far as | can tell you, is fairly linmted. FDA
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is still figuring out how to incorporate and
integrate the database. So, the data are out there
but they are still having problens in figuring out
how to make it accessible so it lends itself for
this kind of analysis. W had a proposal from Gene
Wl lians on how to analyze data but, as | said, at
this stage they don't really have access to data
yet.

During the discussion it becane apparent
that there is sone, shall we say, disagreenent on
what is called the pediatric decision tree. That
is a decision tree that tells a sponsor basically
under what circunmstances a kinetic study or PK/ PD
study woul d be sufficient to get a pediatric
i ndi cati on.

Two questions are very inportant in that
decision tree. One question is, is the disease
progression simlar in the pediatric population as
it is in the adult population? The second question
is, is the response to the drug in kids simlar to
in adults? So, in a followup neeting we are going
to di scuss what evidence would support simlarity
of disease or simlarity in drug response.

Finally, we did have sone discussion,

somewhat off topic, on how we can use adult
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i nformati on, how we can use PK i nformation from
adults in order to design better pediatric studies.
Everybody is aware of the ethical issues in doing
studies in pediatrics. You want to maxim ze the
informati on that you can get out and usually those
are patients that require the drug therapeutically.
So, how can we design studies by maxinizing
information? | think this is an ongoi ng di scussion
as well. How do we use adult information that
usual ly exists to better design pediatric studies?

The third topic, as A az has al ready
alluded to, is a pharmacogenetic topic. This is
sonmet hing that Larry Lesko has been very active in
and | think the comm ttee has been very supportive
of his efforts within the agency.

He reviewed a drug that he has been
interested in for quite a while, azathioprine or
4-mer captopurine, a drug that is used for the
treatnment of acute lynphatic |eukema in the
pedi atric population. The claimto fame that this
drug has is that it is nmetabolized by an enzyne
that in rare circunstances is not expressed. There
is about 1.1 percent of the pediatric popul ation
that doesn't have this enzyme. As a result of not

having this enzyne, those children have no benefit
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and there is an increased risk of pretty severe
side effects.

So, he was going through this as an
exanpl e of how do we incorporate this kind of
information in a drug label. What kind of
i nformati on should be in the | abel and how shoul d
that be conveyed to the practitioners to adjust the
dose accordingly?

We had, again, somewhat of a free-flow ng
di scussion that dealt with, well, what
phar macogenetic test do you use? How can you
separate the validity and utility of the test from
the drug product? | think in future neetings we
are again going to get sone invol venent fromthe
Center for Devices because that is the FDA center
that deals with regulating devices. So, there was
some understanding that it is a device issue that
has nothing to do with the drug per se.

But the second issue then remains is how
do we incorporate that information. | think after
pretty extensive discussion, the consensus was,
well, in order for us to label a drug in terns of
any pharmacogenom ¢ differences, first of all, you
have to establish that there is a genetic

pol ymor phi sm  Secondly, you have to establish that
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the polynorphismresults in either a change in the
ki netics or a change in the dynam cs of the drug.
Thirdly, there has to be sone denonstration that
that is of clinical significance, in other words,
that the polynorphismis clinically rel evant.

We didn't really get into the issue of if
that is the case, what would you
recomend- - anyt hi ng from contraindi cating the drug
to adjusting the dose. | think, again, that is for
future di scussion.

The last topic that we di scussed at our
nmeeting related to drug-drug interactions. Again,
as nmost of you know, that is very high on the
agenda. Several drugs had to be withdrawn fromthe
mar ket over the past five or six years because of
drug interactions. Here, the committee reviewed a
proposal to classify drugs based on their potentia
to be an inhibitor of what is called cytochrone
P453 enzyne.

The conmittee pretty much went along with
the recomendation to use o midazol am as a probe
substrate on a quantitative |evel and using that
information to classify drugs as either potent,
moderate or mld 3 and 4 inhibitors. There was no

consensus anong the conmittee whether this would be
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appl i cabl e for other enzynes; whether this would be
appl i cable for induction as opposed to enzyne

i nhibition. There was consensus that the science
on the transporter side was not at a level where it
coul d be recommended how to classify themin terns
of the magnitude of expected interaction

[Slide]

The conmittee will neet again in about
three weeks. You can see that we have foll ow up
di scussi on on very nuch the sane topics that we
just tal ked about. FDA is considering encouraging
sponsors to attend end of Phase Il neetings to help
the sponsors in identifying optinmal doses for their
| ate Phase Il and Phase IIl studies. That is one
of the topics we are going to talk about. How to
use clinical trial sinmulation, whichis a
mat hemati cal tool that incorporates, again,
information fromdifferent studies to address
desi gn i ssues.

We will continue our discussion on the
pediatric side and, as | said before, there will be
a di scussion of this pediatric decision tree and
the | evel of evidence that is required to support
simlarity of disease and simlarity of drug

response.
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There is going to be a followup on the
popul ation PK tenplate where we are going to | ook
at using clinical trial sinmulation fromadult data
to see if we can inprove the design for pediatric
st udi es.

W will follow up on drug-drug
interactions, and | amnot exactly sure what the
specific itemis that we are going to discuss, and
t he pharnmacogenomcs is going to be a recurrent
theme. | think this time we are going to get into
the issue of if we have information that there is a
clinically relevant pharnmacogenetic pol ynorphi sm
what are you going to do about it? Adjusting the
dose? Contrai ndi cati ng?

That is pretty much all that | have. |
woul d just point out that we have your very own
committee menber, Wl fgang Sadee, who is also a
menber of the clinical pharmacol ogy subconmmittee.
So, | would be happy if you want to add sonet hing,
Wl f gang, otherwi se | would be happy to entertain
any questions you may have.

DR KIBBE: Ajaz, go ahead.

DR. HUSSAIN: Just to sort of share sone
additional information, we are planning a public

meeting on pharnacogenoni cs data, | think, on
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Novenber 14th. It is a public nmeeting with PhRVA
to sort of discuss this. | think one of the key
aspects that we are going to tal k about woul d be
that in the future we anticipate two nodalities,
drug and test kit for testing the aspect. So, you
are | ooking at a conbination product by CDER and
CDRH who are essentially co-devel opi ng the device
to test the patients as well as froma

phar macogenom ¢ perspective in devel oping the
drugs.

So, | think there are a lot of activities
that will happen in the next several nonths,
starting with the workshop and starting with the
drug gui dance that will come out very soon. So.

DR KIBBE: Did your conmmttee have any
sense of the magnitude of the issue in terms of the
patient popul ation differences affecting
t herapeutic outcones of drugs? What percent of the
drugs that are on the narket are significant in
termns--

DR VENI TZ: Phar macogenom cs?

DR KIBBE: Yes.

DR. VENITZ: Well, the exanple that we
di scussed, the 4-nercaptopurine, is a drug that has

been around for 15 or 20 years. So, this has been
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known for quite sone tine. |In sonme of the newer
drugs the main genetic polynorphismthat a | ot of
peopl e believe is relevant are differences in

met abol i ¢ pat hway, cytochronme P450 2D6 for exanple.
But the nonent you get into discussion of how
relevant that is, then let's assune you know what
the genotype of an individual in front of you is,
what are you going to do with that information?

So, we do know that, yes, there are quite a few
drugs where genetic polynorphismis inportant in
terns of affecting clinical outcome, but that is
not the same as saying, well, | know what to do
about it prospectively, and that is really the crux
of the issue | think. W have identified lots of
clinically significant genom ¢ pol ynorphi snms but we
don't necessarily know what to do with that

i nformati on.

DR SADEE: | think the key issues are
that one al ways thinks about prospective genotyping
before one can give a drug and that is really a
very large step that should only be taken in very
few i nstances. The broader issue is to bring that
information to bear on how to actually treat
patients, what information to give the patient, and

so on, and how to formul ate any type of genetic
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informati on that may al so be sensitive to different
ethnicities because of different pol ynorphi snms and
di fferent abundances in different populations. So,
it is avery conplex issue and | think that is
probably the bigger issue one would Iike to address
first. In the case of the thiopurine, it is only
0.3 percent of the patients and it is a very acute
situation. The other question is does one do
genotyping a priori or can one do this in a

di fferent way.

DR. SELASSIE: | have a question

DR KIBBE: Yes?

DR. SELASSIE: Have you all | ooked at
interactions with GP1,70 for exanple, like |ook at
the gl ycoprotein, the transporters and how t hey
i nteract?

DR. VENITZ: Yes, that was topic number
four that | just alluded to. | think there was
consensus anong the conmittee that the science is
not there to really predict fromin vitro data, for
exanpl e, whether there is going to be significant
in vivo interaction. As a result, there is no way
at this stage that we can classify that. So, yes,
we did talk about PGP in particular. W also

tal ked about ORTP and sone of the other transporter
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systens. W just didn't feel, as a conmittee, that
we have as nuch information as we now have about
nmetabolic interactions, but we believe that in the
future we will.

DR. KIBBE: Anybody else? |If not, thank
you, Jurgen. Good | uck.

DR. VENI TZ: Thank you

DR. KIBBE: Ajaz, we are noving ahead with
breakneck speed here.

DR HUSSAIN. | amjust going to change
the conputer because, for some reason, | could not
transfer nmy slides to this one. Now that | have ny
own conputer and | have sone extra tine, | would
seek the Chairperson's permission to maybe share a
few slides on maybe connecting quality by design
and risk as an additional few slides? If that would
that be appropriate?

DR KIBBE: Just as long as we can get to
the break on tine.

[ Laught er]

Quality by Design Approach to Establishing
Speci fications

DR. HUSSAIN: Before | present to you the

draft PAT guidance, | just want to take a few

slides froma presentation | recently gave at the
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New Technol ogy Forum neeting at the Roya
Phar maceuti cal Society, Quality by Design Approach
to Establishing Specifications.

[Slide]

The aspect that | think is critical here
i s when you think about specification you are
| ooki ng at going froma set of private standards,
proprietary standards to public standards. | think
that is the key here. But the aspect which | think
is the key here is how do you set neaningfu
speci fications? How do you control the product for
safety and efficacy?

The aspect which | think is inmportant to
understand is that quality by design is not a new
term In fact, that is what three years of
i ndustrial pharnacy, pharnmaceuticals, physica
pharmacy really has been doing for a long tine. W
had to think differently, since that information is
generally not utilized in the way | think we could
in regul atory deci sion-nmaking, so the term appears
new, but it is not new.

[Slide]

So, if I look, for exanple, at a
traditional pharmaceutical dosage form like a

tabl et--we have been naking tablets for a hundred
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years now and the broad design is an i medi ate

rel ease tablet. The process design is sort of how
do you achieve that. The design features generally
of conventional products and processes have
essentially been defined over the | ast severa
decades and today we often do not consider these as
design issues. Thinking or rethinking in terms of
quality by design offers significant opportunity.

I think that is one of the inportant aspects. New
technol ogy clearly adds to that but you achi eve
this in a very rational way.

[Slide]

For exanple, if you really look at a
standard text book of pharnmaceutic--"Dosage Form
Design" is the title of this chapter, fromthe
Uni versity of Kentucky--a rational approach to
dosage form design requires a conplete
under st andi ng of physical, chem cal and
bi opharmaceuti cal properties of the drug substance.
So, that is the starting point.

Now, traditionally we have tal ked about
conparability studies, and so forth, and so you
woul d be surprised to see | ack of that information
in many of the subm ssions. W don't even have

that information. So, what we are doing is
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actually bringing into regul atory deci si on-naki ng
three years of pharmaceutical science know how t hat

already is out there.

[ Slide]
If | take an exanple to illustrate risk
and quality by design, | will just go to an exanple

of dissolution specifications and how do you sort
of manage changes from a bioavailability or

di ssol ution perspective. Sonetine ago, when we
wer e devel opi ng the biopharm cl assification

gui dance | actually reviewed as many NDAs as

could find. It so happened that | had the filing
systemright next to ny office so | don't know how
many | did.

You essentially break it down in these
decision criteria. Wen you neet dissolution
specifications at the one point that you usually
set and you al so have the biodata, the
bi oequi val ence data for those fornul ations and the
traditional sort of breakdown is that often you
will see big differences in dissolution testing in
vitro yet no difference in blood I|evels.

But in about 30 percent of those studies
that | could find in the subm ssions you had

i dentical dissolution but they were truly
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bi oi nequi valent. So, many of the tests we have
today for quality assurance have this attribute.
They give you fal se-positive or fal se-negative
results.

Now, we have been happy with the
di ssolution test because they give the result; they
are too overly discrimnating. But | think the key
i ssue, froma risk-based perspective, is why do we
fail to be bioequal when the in vitro specification
profile is identical?

[Slide]

Here is just an exanple of false-positive
and fal se-negative results. This is fromlan
MacG | very, from Health Canada, published in 1992
If you look at the reference tablet, it dissolves
very rapidly, 98 percent in 45 nminutes. The
reference AUC is 100 and the Cmax is 100. |If you
| ook at formulation E or fornulation C which neets
the specifications, it dissolves fairly rapidly but
has | ow peak concentration. But if you | ook at
formul ati on F which dissolves very poorly in vitro,
it is essentially bioequal. So, that is what |
mean by fal se-positive and fal se-negative results.

[Slide]

Oten we have situations where you have
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big differences that do not translate to any
difference. Here are all the data for the
metoprol ol table, imediate-release tablet, all the
ANDAs t hat we have in-house, plus the NDA, plus our
research fornul ati ons that we nade at the
University of Maryland. One was designed to fai
the specification that we have yet is bioequal, and
all that. So, it essentially behaves |like a

sol uti on.

[Slide]

That is the point | was trying to make,
but getting to a risk-based approach, quality by
design and risk--1 just want to illustrate this
exanple to you today and | will give you another
exanpl e tonorrow which | think will be sonmewhat
appropriate for tonorrow s di scussion.

Drug release is the key attribute.

W thout the drug dissolving you don't have any
activity. So, for 30 years we have tried to

under stand the causal |inks between what factors

af fect dissolution and how do we nmanage that. Now,
we know dissolution is the function of your drug
attributes--solubility, particle size and so
forth--as well as your process conditions. W know

nmost of this already fromour past experience. But
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we often don't bring that into consideration as we
set specifications, and so forth. So, there are
ways of sort of establishing this relationship.

[Slide]

The example | want to share with you is
this one. This is work in progress at our |ab
The University of Maryland data that we used to
support the SUPAC did not have any exanpl e of what
we call dass IV drugs--low solubility, |ow
perneability drugs which are "probl ent drugs. The
drug in question here is furosem de. Furosemde is
a diuretic. The formulations we prepared at the
University of |lowa were designed to contain a super
disintegrant. One fornulation strategy is how do
you make your formul ation robust with respect to
manuf act uri ng vari abl es, manufacturing process
conditions, and so forth, with respect to
di ssolution. You essentially have the right
disintegrating agent in the right anbunt. If you
do that, then what happens is all the factors that
you have, the conpaction pressure, the granul ation
time, the blending tine, none of themreally are
critical if you hold the particle size of the drug
constant and you have the right amount of

disintigrant in there.
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This is what the experinment essentially
shows. For this particular formulation the only
factors that affected dissolution were the anount
of disintegrating agent you had in your
formul ation. There was an interaction term between
that conponent and the diluent we used.

Now, under the current guidelines, under
the current SUPAC there is no change, what we cal
| evel 2 change allowed for this conmpound. So, if
you want to make any kind of change in the
composition, and so forth, you require a
bi oequi val ent study; you require three batches of
stability; you require a prior approval suppl enent.
So, that is a very high risk scenario right now.

The point | amtrying to sort of share
with you is if we bring this process understanding
that for this particular formulation, for this
particul ar product these factors, which we think
are critical in our SUPAC gui dance, really are not
critical, then you have a way forward for saying
this is not critical

[Slide]

For exanple, in this case we could
actual ly predict that the behavior of the

system-this is obviously in vitro; we have already
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63
done in vivo work also on this--but also with the
new t echnol ogy what we can do is we could actually
do this non-destructively.

Here is a plot of dissolution that we had
measured and then predicted dissolution fromthat
data set. Si nce nost of our specifications are
one point, you really don't need a correl ation; you
just need a classification systembut you stil
have a correlation here

[Slide]

What the new technol ogy does is, since you
have a nondestructive neans of saying what are the
factors that affect dissolution, we can go back and
say are we establishing a causal |ink between what
we are neasuring nondestructively--in this case,
for exanple, can you predict the factors that
af fect dissolution or not?

[ Slide]

So, what that nmeans in a sense is that you
are bringing some of these design decisions to bear
on regulatory scrutiny, and so forth. It is very
i mportant.

[ Slide]

For exanple, here is an actual study, NDA

and if you | ook at every star that you see
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there--this is in the new drug devel opnent process
and every star was a bioequival ence study. Okay?
This is during the devel opnent. Those are the
changes that were nmade and qualified by the

bi oequi val ent st udy.

Towards the end of this process, near the
approval tine, the study actually failed to
est abli sh bi oequi val ence. That del ayed the
approval of this drug by six nmonths. Now, did they
go back and refornulate the formulation? No. They
simply repeated the study with a | arge number of
subj ects and passed.

[Slide]

So, how we meke regul atory deci si ons
think is the key here. What quality by design does
is bring that know edge for a particul ar
formul ation, for a particular product in decision
criteria. For exanple, inpact on quality is the
key question if the concern is that if inpact is
considered high, then it is a high risk. So, all
the SUPAC gui deline for exanple today just
categori zes things as high, mediumand | ow risk.

So, we don't bring into consideration quality by
design or a systens approach. So, that part of the

figure is not included in the decision-making.
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For exanple, if you have a
modi fi ed-rel ease dosage form and you are changi ng
the site of manufacture, so you are manufacturing
in Gaithersburg today and tonorrow you want to
manuf acture in Frederick, so you pick up the
factory and nove the factory and set it up again
with the sanme people, the same thing again, if it
is a nodified-rel ease dosage formit is a prior
approval supplenment. |If you don't have a
correlation, you need a correlation. That requires
a bio study. That requires three batches that you
have manufactured to qualify that. You wll be
nmeeting the sanme specification that you had here
versus Frederick. That is not the question but you
need those additional steps.

What | amarguing here is if the zip code
changes the high risk for certain products, then
you bring the know how, how well is this product
controll ed; how well is the product understood to
say have you understood the specifications and the
relation of the manufacturing process so that we
can decrease the likelihood of a risk fromthat
know edge, fromthat know how  So, what is high
risk mght becone nmediumrisk and may not require

that scrutiny.
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VWhat this does is reduce the risk
classification through use of know edge. But if
you have sort of reduced the risk classification
you can further reduce the risk by increasing the
probability of detection of sonething going wong.
For exanple, if you have the right controls, and so
forth, if there is a likelihood of sonething going
wong you have a higher ability to detect that.

So, that is how we are seeing that quality
by design and risk com ng together. | just wanted
to share that with you. | hope that was hel pful to
your discussion this norning. Any questions on
t hat ?

DR KIBBE: Questions, folks? 1| think 20
years ago or nore we had a presentation fromthe
FDA that said dissolution didn't predict anything
and then we had anot her one and the question is,
you know, if it doesn't predict what good is it?

The second question is in order to be able
to do those last couple of things, we have to do a
much better job of understandi ng what we have done,
rather than doing it by cookbook.

DR. HUSSAIN: | think you are right. Many
of the tests that we have are not perfect and

di ssol ution has sone of those chall enges but |
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think it is a useful test even with its limtation
to really be an assurance. But to the extent we
use it today, the way we use it | think can be

i mproved and that clearly is an aspect.

What this also does is it brings a nore
structured thinking and approach to product
devel opnment, and nany conpani es do that already.
So, you have conpani es which are there right now
and sharing that information would benefit. But,
on the other hand, you have a few conpani es-- |
woul d say bad appl es--which just do a few things
here and there and do the mininum So, here is a
way of distinguishing what we call scientific
know how and know edge supporting an application
So, that goes to the desired state fromthat
perspecti ve.

DR. SHEK: One aspect with regard to the
first slide, and | think you referred to it later
on, is the quality by design and you deci de about
the formul ati on conposition, and then you decide
what process you are going to use. |In the process
you can have granul ation nore than one way. One
aspect that | think in quality we have to take into
account is the consistency and what the patient is

getting. W can add a super disintegrant before
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68
you take the tablet out of the bottles and that
really wouldn't help the patient so we have to take
this part into account as well.

DR. HUSSAIN: That is what we nean by
quality by design. |If you don't think about all
this, you are not achieving that.

DR SHEK: Right. Wth regard to
dissolution, | think that is something that | think
we will have to work on with the agency. There are
cases where we, in the industry, are being forced
into a nethod because maybe it shows, you know,
bi oequi val ence where you can show a batch fails.

But it sonmetines comes to a situation that you have
to work through. For example, if you have
controll ed rel ease and you add a polyner that is
supposed to gel, and the only way to show it in an
invitro test is to have, for exanple, a high ionic
strength and at the sane tine you want to coat the
tablet and it has no functionality at all in the
control rel ease, and now you are getting stuck
because the filling doesn't cone off in this nedia
and now you niss your target dissolution. So,
those are some of the aspects. Maybe if we

under stand how one is comng out with the

di ssol ution we maybe can achi eve both where it is

file:///IC|/Daily/1021phar.txt (68 of 314) [11/4/03 1:21:16 PM]



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

meani ngful biologically as well as a test for

consi stency of manufacturing fromone batch to

anot her.

DR KIBBE: Do you have a question?

DR. HOLLENBECK: That was a hi gh content
presentation, Ajaz. | have a million questions but

the one that probably segues into what you are

tal king about right nowis the correlations | am
seeing all the tine between NIR and di ssolution. |
am just hoping, as we head down the PAT pat hway,
that we are not going to have a conplete focus on
correlating in-process testing like NNRwith
questi onabl e post-process tests |ike dissolution
You know, we al most have a nythical belief in the
val ue of dissolution and | think your data shows
that there are fal se positives and fal se negatives
In that case, maybe correlation of PAT tests with
dissolution isn't the best idea.

DR, HUSSAIN. No, | totally agree with
you. In fact, that is the [imtation. Wth the
Pfizer collaboration what we are trying to do is
actually link it directly to somethi ng meani ngful
For exanple, here is a case study from Pfizer
They were experiencing about 30 percent batch

failure because of dissolution. Now, the decision
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70
today is if it fails, it fails. There is no
option. \Wether that was clinically rel evant or
not | have no idea. So, a lot of the decisions we
have are based on information you have available to
make the decision. |If it is uncertain you err on
the side of caution

Now, in this case, 30 percent of batches
are failing dissolution. W have to assume that
has sone rel evance. So, if you assune rel evance
you can actually solve that problemin this case
with new technol ogy. But the key is if you don't
build in quality, if you don't build in the
deci si ons whet her di ssol ution specification is
rel evant for safety and efficacy, then what is the
point in a sense? But we do that today. W don't
have information to set the specification in a nore
meani ngf ul  way.

[ Slide]

In this exanple, and since | put this up |
probably shoul d just give you this story, with
chemical imaging, for exanple, we can go back and
ask why are sone products experiencing good
di ssol utions; some poor dissolutions. R ght? So,
that is the question. The inmages show a pattern

bet ween the active and your excipients that shed
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some light on the dissolution failure.

[ Slide]

In this case, tablets had poor
di ssolution; had drug particles of 5-10 m crons
wel|l distributed in an organic excipient. The
organ excipient that was in this formulation had a
particle size of greater than 100 mi crons.
Essentially there is no control on particle size.
That is one of the key aspects that the PAT
gui dance tal ks about. In the materials that we
have, pharnmacol ogy exci pi ents especially, the
physical attributes have really not been
characterized and we really don't have a good
handl e on that.

But if you | ook at tablets that had good
di ssol ution, the organic excipient has a particle
size of 40-80 microns. So, there was sone contro
of the excipient particle size. The drug particles
are clunped and associated with an organic
excipient. So, there was an association. Wy?
don't have an answer for that.

But a pragmatic solution to this probl em
was that good dissolution requires drug to be ion
intimate contact with an organi c excipient of an

appropriate particle size. Solution was mll
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active with an organi c excipient together to get
the correct particle size and associ ati on.

Now, all this has occurred with the
assunption that dissolution failure was a serious
concern. But that is the assunption we work under
ri ght now.

DR KIBBE: But you don't have the next
step. Right? You don't know whether that had any
ef fect on bi oequival ency or bioavailability or
t herapeuti ¢ out cone.

DR HUSSAI N:  No.

DR KIBBE: | think Gary's point and
m ne--we keep doing dissolution testing. Wat does
it give us? | think the argunment has | ong been
lost that it predicts therapeutic outcone. It has
been used as a way for batch-to-batch simlar
manuf acturing. |f we have established that a batch
with X kind of dissolution is acceptable
therapeutically, then all the batches have to match
that because it is a batch test and not a test that
predicts the other outcone and | still amnot sure
that it even does that.

DR. HUSSAIN: No, | agree. | think that
is a wonderful discussion because | think that is

rel evant throughout this neeting today and tonorrow

file://IC|/Daily/1021phar.txt (72 of 314) [11/4/03 1:21:16 PM]

72



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

because we hone in on a test procedure that we
like; we get used to it and we stick with it. Then
we forget the relevance and the causality that
leads to that. And, that is the main nmethod that
we have been trying to push with quality by design
process understanding. |f you understand things

you don't get trapped into these scenari os.

Just to give you an exanple, | don't know

if you are aware of the situation that we went
through with major failures in dissolution of
capsul e products because of cross-linking. Al
right? Batches after batches were being rejected
until we actually did sonme bio studies in
col l aboration with, | think, Kentucky and
Tennessee--Marv Meyer did nost of the study, and
then we said there was no inpact on dissolution in
in vivo absorption because the enzynmes in in vivo
took care of it. But how many years did it take
and how many batches were thrown away for no
reason? Marv probably can shed nore light on that.

DR. MEYER  No.

[ Laught er]

DR. HUSSAIN: He did the study. But,
again, | think the point | amnaking is that that

is exactly the reason for the quality by design and
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the discussion that we are having.

DR. HOLLENBECK: Just one other foll ow up,
your slide up there, that beautiful picture, |
agree with you that for 30 years we had this focus
i n pharmaceutics on physical pharnmacy but it has
been focused on the active--

DR HUSSAIN. Correct.

DR. HOLLENBECK: For the first time we are
| ooki ng at anal ytical nmethods which will allow us
to characterize all of the ingredients that are
present. What you just showed | think, although
that is the first tinme | have seen the picture, is
a problemdue to distribution of the excipient--

DR. HUSSAI N. Exactly.

DR HOLLENBECK: --npore than the active.

DR HUSSAI N:  Yes.

DR. HOLLENBECK: Maybe in and of itself, a
picture like that or an NNR scan is a better
quality control tool than a dissolution test.

DR. HUSSAIN: Personally, | would agree
but I won't make that comment fromthe FDA
perspecti ve.

Draft PAT CGui dance Update
We are back on tinme and | won't take too

much of your tine fromthe break. | do sort of
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want to discuss with you the draft guidance that we
i ssued on Septenber 3.

[ Slide]

The di scussi on on process anal ytica
technol ogy started at this advisory commttee. The
first nmeeting was in July, 2001. So, that is the
first tinme we brought this topic to this advisory
comrittee. | don't know how many peopl e have
changed over this time, but fromthat point, the
i ssuance of this guidance, we worked with this
comrmittee and subconmittee to achieve this.

[ Slide]

The draft gui dance has incorporated, in ny
opi nion, all the concerns that we could gather from
the public discussion, and the guidance is
structured into an introductory section that sort
of tal ks about what are the chall enges we face in
i nnovation, and why do we need to nove forward with
that. |t describes a guidance devel opnent process
and scope. It provides background information on
how this fits into the cGW initiative for the 21st
century. Then, it discusses a PAT framework, and
this is the heart of the guidance. It describes
principles and tools. There are four categories of

PTA tools that are tal ked about. It focuses on
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process understandi ng as a neans of supporting
i nnovati on.

It provides an approach for risk-based
deci si on-naki ng and it enphasi zes the need for
i ntegrated systens approach, not only with this
agency but within industry. For this guidance to
be effective, the regulatory affairs departnent,
the R&D, the manufacturing and quality assurance
have to cone together. |If only one of them cones
together this guidance will be useless for that
group.

It discusses the concept of real-tine
rel ease; provides regulatory strategies and here we
have di scussed the issue of research exenption
Then there is a PAT regul atory approach and
bi bli ography. So, that is how we sort of evolved
to this guidance

[Slide]

The key aspect is we are working within
current regulations. W did not have to change any
of the regulations that we have to achieve this
draft guidance. So, working within the existing
regul ations, the draft guidance describes a
regul atory framework to encourage voluntary

devel opnment and i npl ementati on of innovative
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pharmaceuti cal nmanufacturing and quality assurance.

The framework is called process anal ytica
technol ogy or PAT franeworKk.

[Slide]

So, you have to look at this fromtwo
perspectives. It has two conponents. One, a set
of scientific principles and tools supporting
i nnovation. Two, a strategy for regulatory
inplementation that will accommodate innovation
This strategy includes creation of a PAT team
approach to CMC revi ew and cGWP inspections; joint
training and certification of PAT review and
i nspection staff, conducted with the help of three
universities, three national science foundation
centers, Center for Pharmaceutical Process
Research, Purdue; Center for Process Analytica
Chemistry, University of Washington; and
Measur ement Control Engi neering Center, School of
Engi neering, University of Tennessee. So, these
school s came together to help us train our staff.

So, the key aspect is that the guidance
does not tell anybody how to innovate. It cannot
and should not. It sinply says we are open to
i nnovation and here are some of the guidelines in

ternms of conmunication but then we will follow up
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with the trained teamto deal with you on those

i nnovations. So, the key aspect is that PAT
training and certification is necessary for FDA
staff to review and i nspect PAT-based subm ssions.

[Slide]

The goal s of this guidance are to support
the cGwWs for the 21st century. Although the PAT
initiative led to the GW initiative, now the PAT
initiative is part of the GWw initiative. So, you
can see that |ogic hopefully.

We need ti tailor the agency's usua
regul atory scrutiny to neet the needs of PAT-based
i nnovations that, one, inprove the scientific basis
for establishing regulatory specifications. So,
this is not just post-approval. How do you inprove
the scientific basis for establishnent of
regul atory specifications? And, the discussion
that we had just before this is perfectly on target
for that.

Two, pronote continuous inprovenent;

i mprove manufacturing efficiency while maintaining
or inproving the current |evel of product quality
assurance.

[Slide]

Sone atypical aspects--this guidance is
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witten for a broad industry audience in different
organi zational units and scientific disciplines.

It discusses principles with the goal of

hi ghli ghti ng opportunities and devel opi ng the

regul atory process that encourages innovation. So,
it is not a typical guidance. M biggest concern
is that | think this is where the weakness also is
in the sense that froma traditional approach we
have been receiving questions like tell us howto
do it. No, you be innovative and you propose that.
So, that will be a challenge

[Slide]

Sone atypi cal aspects--conpani es ready
with innovative ideas for inplenmentation should
propose to the agency a scientific risk-based
i npl erentation plan. This is unique. A preferred
regul atory path for inplenentation. The agency is
then ready to provide a scientific assessment of
the proposal prior to a subnission or
i mpl ementation to define the type of data needed to
devel op a proposal and provide a nmutually
acceptable regulatory path. So, that is how broad
flexibility is built in here.

[Slide]

That flexibility training and
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communi cation are the heart of this guidance. So,
the gui dance provides a neans for saying any
witten correspondence should be identified clearly
as process anal ytical technol ogy, or PAT. So, when
i nformati on comes into the agency it has to be
identified as PAT. Al marketing applications,
anendnents or supplenments to an application should
be submitted to the appropriate CDER or CVM
division in the usual manner. So, there is no
change in that process.

Any general correspondence related to the
PAT will be directed to the FDA PAT team which is
inny office. Mnufacturers can also contact the
PAT team regardi ng any PAT questions or issues
related to non-application drug products or not
pertaining to a specific subm ssion or application,
at the address provided.

[Slide]

Options for regulatory inplenentation
i nclude, under the facility's quality system
foll owed by cGW, usual inspection for the | owest
risk scenario. Inplenentation follow ng a cGW
i nspection by the PAT team-so, this could include
a reviewer and an inspector doing an inspection

together. Also, the PAT team can assess
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manuf acturers with pre-operational review of the
PAT manufacturing facility and process, and we have
an ORA field managenent directive on that. The
recommendati ons of the inspection report will serve
as a summary basis of final approval of the process
and be filed in the relevant application and, where
needed, in our agency databases.

[Slide]

If you go to a higher level of scrutiny, a
suppl enent can be changes being effected or changes
being effected 30 days or prior. A supplement can
be submitted to the agency prior to inplenentation
and, if necessary, an inspection can be perforned
by a PAT team or PAT certified inspector before
i mpl ement ati on.

Finally, a conparability protocol can al so
be used as an option. It can be subnitted to the
agency outlining PAT research, validation and
i npl ementation strategies and tinme |ines.

Fol | owi ng approval of this conparability protoco

by the agency, one or a conbination of the above
regul atory pathways can be adopted for
implementation. So, it is a very flexible

i npl ementation program The first approval that we

have actually already approved is a conparability
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prot ocol pathway the conpany took

[Slide]

Devel opnent and scope--the gui dance was
devel oped by three organi zations within the FDA
Center for Drugs, Center for Veterinary Medicine
and O fice of Regulatory Affairs. It does not
apply to CBER products right now Input fromthe
FDA Sci ence Board, Advisory Committee for
Phar maceuti cal Science--yourself--and the PAT
Subcommittee were the key but, in addition, we had
several public workshops, often enotiona
wor kshops.

It applies to new and abbrevi ated human
and veterinary drug applications regul ated by CDER
and CVM as well as non-application drug products.
Exceptions include not applicable to products in
CBER and CDER s Ofice of Biotechnol ogy products.
Wthin this scope, the guidance applies to all
manuf acturers of drug substances and drug products,
and so forth.

[Slide]

The reason it is not applicable to the
O fice of Biotechnology Products is that when we
started this initiative we had not included themin

the training process, and so forth. So, to expand
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the scope to include the Ofice of Biotechnol ogy
Products we sinmply bring the staff up to training.
That is the key aspect. Simlarly with CBER we
are discussing howto do that. In the nmeanwhil e,

if conmpanies are interested in PAT applications in
these units, they should contact those units and we
can work sone process out for that application

[Slide]

The word framework that we use is key
here. PAT is defined as a system for designing,
anal yzi ng and controlling manufacturing through
timely neasurenments of critical quality and
performance attributes of raw and in-process
mat eri al s and processes, with the goal of ensuring
final product quality. W should have taken the
recommendati on of the subconmittee and changed the
nane to process assessnment technol ogy, but we
adopted the spirit of that recommendati on.

The term "anal ytical" in PAT is viewed
broadly to include chem cal, physical,

m crobi ol ogi cal, mathematical and risk analysis
conducted in an integrated nanner. So, the word
anal ytical does not refer to a | ab-based anal ysis.

[Slide]

The gui dance tal ks about quality by
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84
design, the current approach. | think we build on
that. So, the key aspect is the intended
t herapeuti c objectives, patient population, route
of admini stration and pharnacol ogi cal ,

t oxi col ogi cal and pharmacoki netic characteristics
of a drug fromthe basis of defining the intended
use.

The chem cal, physical and
bi opharnaceuti cal characteristics of a drug define
the performance criteria for your product. Then,
that |l eads to selection of product conponents and
packaging to make sure that the perfornmance renains
t hroughout the shelf life. Then, you have your
desi gn of manufacturing process to consistently
deliver that product.

[Slide]

The main aspect here is that process
understanding |l eads to efficiency, we believe.
Gains in quality, safety and efficiency will vary
dependi ng on the product and are likely to cone
from one, reducing production cycle tines by using
sone of the new technol ogi es but, nore inportantly,
preventing rejects, scrap and re-processing.
think this is the highest |evel of gains that we

get considering the possibility of real-tine
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rel ease; increasing automation to inprove operator
safety and reduce human errors; facilitating

conti nuous processing to inmprove efficiency and
manage variability.

I think you will see wonderful exanples
com ng out here, especially in drug substance, but
also | will tell you the designs that | have been
seeing of manufacturing are amazing. | think it is
m nd boggling what could happen in ten years in
this area.

[ Slide]

Now, principles and tool s--a desired goa
of the PAT franmework is to design and devel op
processes that can consistently ensure a predefined
quality at the end of the manufacturing process.

So, the PAT tools that we have included in the
gui dance start with multivariate data acquisition
and anal ysis tools; design of experinents,
statistical design of experiments and statistica
anal ysis of the data is a key conponent.

Modern process anal yzers or process
anal ytical chem stry tools are another tool set.
Process and endpoint nonitoring and controls, using
sone of these new technol ogies, is another one.

Then, continuous inprovenent and know edge
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86
managenent t ool s.

So, if you think of PAT in your mnd as
sonmet hing that has to be on-line, and so forth,
that is incorrect. PAT essentially, the way the
gui dance is structured, focuses on process
under st andi ng that you can gain through design of
experinents, for exanple, through continuous
i mprovenent, and so forth, w thout the need for
sone fancy technol ogy.

[Slide]

The key is multivariate data acquisition
and anal ysis. Pharmaceutical products and
processes are conplex multi-factorial physical,
chem cal and biol ogical systems. There are many
di fferent devel opnent strategies to identify
optimal fornulation and process conditions. W
want to recognize that. A devel opnent know edge
base necessary to support and justify flexible
regul atory paths for innovations in nmanufacturing
and post-approval change is necessary. | think
that is the discussion we have been havi ng on
quality by design, how do you sort of use that
know edge to make good deci sions wi thout
interfering with the devel opnent program

[Slide]
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To be useful for FDA for this know edge
base we need to see some structure. Devel opnent of
a know edge base will be nore useful when it is
structured, for example, using design of
experinents based on statistical principles of
orthogonality, reference distribution and
random zation to identify and characteri ze
formul ati on and process factors and interactions.
Today the concept of interactions is not fully
appreciated and not fully utilized.

A know edge base can be constructed based
on design of experinent as a starting point. Using
design of experinments as the foundation of an
institution knowl edge base, this can grow in
coverage, for exanple, nore variable studied
scenarios and data density, and then this could
al so be useful at sonme point in the future. The
focus is on know edge, not data. This is an issue
that we will continue discussing as to exactly what
the appropriate format of this is.

The type of know edge nobst useful when
i ntroduci ng new manuf acturing and quality assurance
technol ogy exanpl es that we have provided are what
are the mechani snms of degradation, drug rel ease and

absorption? Wat are the effects of product
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performance on quality? Wat sources of
variability are critical? Were in the process
shoul d controls be executed? So, in an integrated
way this information has to cone in.

[ Slide]

There is a whol e section on process
anal yzers or process anal ytical chenistry tools.
These are the tools that we tal k about often
These could be at-line, on-line, in-line or could
be a non-invasive assessnent alnost in a continuous
way. But the key aspect here is that we are
interested in tools that bring physics and
chemi stry together because we are dealing with
physi cal chem cal systens and we often focus only
on chem stry and forget the physics. So, physics
and chem stry conme together with many of these
nmodern tool s.

[ Slide]

I will skip a few slides here. Mny
recent innovations nmake real-tine control and
qual ity assurance feasible during manufacturing.
think the real-time approach cones in fromthe
modern tools that we have now avail able to us.
They often provide conpl ex signatures and

measurenents and they often need nultivariate
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mat hemat i cal approaches to anal yze that
informati on. Therefore, conprehensive statistica
and risk analysis of the process is generally
necessary to assess the reliability of the
predictive mathematical relationship prior to
i mpl ement ati on.

Based on the estimated risk we will
decide, a correlation function may not be enough.

A correlation may need further support or
justification, and for this a nore nmechanistic

expl anation of causal |inks between measurenent and
target quality may be necessary, especially, for
exampl e, for dissolution. W may in certain high
risk scenarios not rely on a correlation but wll
require nore information to justify that
correlation and make sure it is causal to a large
degr ee.

Sensor - based nmeasurenents can provide a
useful process signature related to the underlying
process steps or transformation. These signatures
may al so be useful for process nonitoring, contro
and endpoi nt determ nati on when these patterns or
signatures relate to product and process quality.

So as you see in this description, what we

are trying to do is lay out our expectation, our
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under st andi ng of sonme of these tools, and so forth,
and how this can be used.

[ Slide]

Now, aspects which are critical--design
and construction is critical. Wat we are
suggesting is that conpanies refer to existing
gui des avail able fromother industries, such as
ASTM for petrochem cals, to understand the
ruggedness, reliability and application of sone of
t hese technol ogi es.

Clearly, we expect companies that are
devel opi ng PAT-based processes to consider a
scientific risk-based approach to the intended use
of an analyzer for the specific purpose. Now, this
decision is obviously left up to themso that they
can think about it and bring a proposal to the
agency for discussion.

[ Slide]

Wth process nonitoring, control and
endpoints, we offer a new way of manufacturing but
the key is that we have to design a process with
measur enent systemto allowreal- tinme or near-rea
time monitoring of all critical attributes. You
have to design a systemw th process control that

provi des adjustnents to ensure control of all
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1 critical attributes. |If you have some of these

2 el ements, then you can manufacture--say, blend to
3 given criteria, instead of blend for ten mnutes,
4 and the process endpoint can be determ ned nore

5 effectively and this need not be fixed in time but
6 can be achievenent of the desired materi al

7 attribute.

8 Desi gn strategi es should accommodat e t he
9 attributes of input materials; the ability and

10 reliability of process analyzers to neasure

11 critical attributes; and the achi evenment of

12 pre-established process endpoints to ensure

13 consistent quality of output materials and fina

14 product .
15 [ Slide]
16 One of the key aspects of this guidance is

17 that it changes or provides a new way of process

18 validation. What we believe is that technol ogies

19 that incorporate greater product and process

20 under st andi ng can provi de a hi gh assurance of

21 quality on every batch, and provide alternative

22 effective nechanisns to achi eve validation

23 In a PAT framework, process validation can
24 be enhanced and possibly consi st of continuous

25 qual ity assurance where a process is continually
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92
moni t ored, eval uated and adj usted using vali dated
i n-process neasurenents, tests, controls and
process endpoi nts.

So, essentially you control a process
usi ng validated controls, which is very different
fromthe current thinking. To a |large degree,
process validation in practice has becone
manuf acturing three validated batches continuously.
That is process validation. That does not give the
CMC review scientists the | evel of confort they
need with respect to, for exanple, changes and
ot her aspects.

[Slide]

The continuous inprovenent in know edge
managenent is a place holder. W haven't described
in any detail in the guidance. The draft guideline
hi ghl i ghts the inportance of continuous | earning
through data collection and anal ysis over the life
cycle of a product. At this tinme it is included as
a PAT tool without a detailed description. W hope
to expand on this in the future.

[Slide]

But the key is that the principles that we
have di scussed on process understanding, risk-based

approach, integrated systens approach and real -tine
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rel ease are the key aspects that we | earned from
the di scussion with you and the PAT subcomittee.

[ Slide]

Process understandi ng--a process is
general |y consi dered well understood when al
critical sources of variability are identified and
expl ained. Variability is nmanaged by the process
and product quality attributes can be accurately
and reliably predicted over the ranges of
acceptance criteria established for materials used,
process paraneters and manufacturing environnenta
and other conditions. So, it is a very
conprehensive, quite stringent definition of
process understandi ng but has three | evels and you
achieve different levels at different points on
your knowl edge curve or devel opnent curve.

The ability to predict reflects a high
degree of process understanding. Although
retrospective process capability data are
indicative of a state of control, these al one nmay
be insufficient to gauge or communi cate process
under st andi ng.

[Slide]

Why the enphasis on process understandi ng?

Because it provides a range of options for
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94
qual i fying and justifying new technol ogies to
achieve real -time release. For exanple, if process
know edge is not shared or conmuni cated when
proposi ng a new process anal yzer, the test-to-test
compari son between an on-line analyzer, for exanple
NI R spectroscopy for content uniformty, and a
conventional test nethod, say, HPLC, on collected
sampl es may be the only avail able option. So,

i nstead of designing and using a new technol ogy for
the intended use, you essentially do a test-to-test
comparison. |In absence of process understanding,
that is the only option left. Wen that is the
only option left, you really have a tough tine
justifying your technol ogy.

An enphasi s on process know edge can
provi de | ess burdensone approaches for validating
new technol ogies for their intended use. Wthout
that, you have a very tough tinme conparing new
technol ogy to an existing technol ogy.

[ Slide]

Ri sk- based approach to regul atory
scrutiny--within a quality systemand for a
particul ar manufacturing process, an inverse
rel ati onship between the | evel of process and

under st andi ng and the risk of producing a poor
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quality product is expected. And we will devel op
this further.

For processes that are well understood,
opportunities exist to develop less restrictive
regul atory approaches to nmanage change. Thus, a
focus on process understanding can facilitate
ri sk-based regul atory deci sions and i nnovati ons.

[ Slide]

The enphasis on integrated systens
approach--w thin FDA we have brought our review CW
i nspectors to work together on this. | think a
sinmpl e approach will have to be adopted in
conpani es where quality assurance manufacturing and
regul atory affairs and R& really have to cone
together to nmake this happen. For that, conpanies
wi || need high upper nmanagenent support for
i nnovati on.

[ Slide]

The key aspect is real-tine rel ease, and
we have some distinction and sone differences from
t he European approach here. | want to highlight
that for you. Real-time release is the ability to
eval uate and ensure acceptable quality of
i n-process and/or final product based on process

anal yti cal data.
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The conbi ned process of anal ytica
measur enents and ot her test data gathered during
the manufacturing process can serve as the basis
for real-tine rel ease of the final product and
woul d denonstrate that each batch confornms to
established regulatory quality standards.

[Slide]

The draft gui dance considers real -time
rel ease testing to be an exanple of alternative
anal ytical procedures for final product rel ease.
Real -tinme rel ease, as defined in this guidance,
buil ds on paranetric release for heat ternmnally
sterilized drug products, a practice in the United
States since 1985, a practice on paper to a large
degree because paranetric rel ease has not really
been practiced by one or two conpani es actually
because the | egal aspects sort of hold back
i mpl ementati on of that.

The distinction between real -time rel ease
and paranetric release, that is the distinction
bet ween our definition and the European definition,
is that in real-time release material attributes
are neasured and controlled along with process
paraneters. So, that is the distinction. You

really need to bring material neasurenents that
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link to quality and performance of that material to
be real-tine rel ease, not just sort of measuring or
controlling the process paranmeters. That woul d not
be sufficient for real-tinme rel ease.

[ Slide]

The agency's approval shoul d be obtained
prior to inplementing real-tinme release for fina
products. Process understanding, contro
strategies, plus on-, in-, or at-line neasurenents
of critical attributes that relate to product
quality and provide a scientific risk-based
approach to justify howreal-tine quality assurance
may be equivalent to, or better than
| abor at ory-based testing on few coll ected sanpl es.
Real -tinme rel ease, as defined in this guidance,
meets the requirenents of testing and rel ease for
distribution according to 21 CFR 211. 165

[ Slide]

Wth real-tine release, the desired
quality attributes are ensured through continuous
assessnent during nmanufacturing. Data from
production batches can serve to validate the
process and reflect the total system design
concept, essentially supporting validation with

every manufacturing batch. |If you achieve this
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| evel of sort of control and real-tine rel ease, you
are validating every batch as you go along. So, it
is a different concept.

[Slide]

Regul atory strategy for new products--the
agency understands that to enabl e successf ul
i mpl ementation of PAT flexibility, coordination and
communi cation with manufacturers is critical. The
recomendations provided in this guidance are
intended to alleviate the fear of delay in approva
as a result of introduci ng new manufacturing
technol ogies. ldeally, PAT principles and tools
shoul d be introduced during the devel opnent phase.
Usi ng PAT principles and tools during devel opnent
provi des opportunities to inprove the nechanistic
basis for establishing regulatory specifications.
Manuf acturers are encouraged to devel op and di scuss
approaches for establishing nmechanistic-based
regul atory specifications for their products.

[ Slide]

But for current products the guidance
encourages the use of PAT strategies for
manuf acture of currently approved products.
Manuf acturers nmay want to evaluate the suitability

of a PAT tool on experimental and/or production

file:///IC|/Daily/1021phar.txt (98 of 314) [11/4/03 1:21:16 PM]

98



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

equi prent and processes. For exanple, when

eval uati ng an experinmental on- or in-line process
anal yzer during production, it is reconmended that
ri sk analysis of the inpact on product quality be
conducted before installation. This can be
acconplished within the facility's quality system
wi thout prior notification to the agency. Data
col l ected using an experinental tool should be
consi dered research data. This is the
recommendati on that came fromthe PAT subconmittee
with the research exenption nodels there.

[ Slide]

When using new neasurenent tools, such as
on- or in-line process anal yzers, certain data
trends that may be intrinsic to the current
acceptabl e process may be observed. WManufacturers
shoul d scientifically evaluate these data to
determne how or if such trends affect quality and
i npl emrent ati on of PAT tools.

Statistical principles should be used to
define PAT acceptance criteria for endpoints, for
exanpl e content unifornity, that take into
consideration differences in the nature of the
test, that there is continuous nmonitoring, and

sanpl e size between an on-line test and the current
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| aboratory test.

[ Slide]

Research data on current products--FDA
does not intend to inspect research data collected
on an existing product for the purpose of
evaluating the suitability of an experinental
process anal yzer or other PAT tools.

FDA's routine inspection of a firms
manuf acturi ng process that incorporates a PAT too
for research purposes will be based on current
regul atory standards, for exanple, test results
fromcurrently approved or acceptable regulatory
met hods. Any FDA decision to inspect research data
woul d be based on exceptional situations, simlar
to those outlined in our conpliance policy guide.
Data used to support validation or regulatory
submi ssions, will be subject to inspection in the
usual manner.

[Slide]

Regul atory notification and/ or submi ssion
strategies--1 have covered this for you. It should
be noted that when certain PAT inplenentation plans
neither affect a current process nor require a
change in specifications, several options can be

consi dered. Manufacturers should eval uate and
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di scuss with the agency the nost appropriate option
for their situation.

[ Slide]

A note, the bibliography section includes
useful information fromother industries, for
exanpl e, ASTM standards such as standard practice
for validation of process steam anal yzers from
petrochem cals, as a guide to nove forward for
di scussion. It also includes an |ISPE guide for
val i dation of automated systens, and a PDA
techni cal paper on rapid mcrobial methods. That
has been very useful for us. Plus, in addition, we
have a nunber of research publications and
literature publications on our FDA website that can
hel p.

[Slide]

That was an overvi ew of the guidance.

What are the next steps? W are in the nobde of

coll ecting public conmment. The conment period ends
next nmonth. Once we collect all the public
comments we will work towards finalizing the

gui dance. We also plan to have a workshop on the
final guidance as a nmeans of industry training. W
have been requested to have a simlar workshop in

Europe and Japan so we probably will have a
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wor kshop in the U S., Europe and Japan when the
gui dance is final

But we are doing several other things.

O her ongoi ng and pl anned activities include a
steering comrittee within the ASTM structure. W
have worked with the International Federation of
Process Analytical Chemistry to forman association
of all the instrunent vendors to bring them
together to address sonme issues with respect to
vendor certification, and qualifying vendors and

ot her aspects.

We have essentially conpleted training of
the first group. We will continue training other
FDA staff and expand that training program There
are several research projects and we have severa
publications conming out in this area. And, we hope
to work with CBER to expand the scope of PAT to
i nclude CBER products in the very near future. So,
those are the next steps. Thank you

DR. KIBBE: Thank you. The slides are
just chock-full of stuff. Does anybody have any
questions for Ajaz or has he just conpletely | oaded
us up?

DR HUSSAIN: It was an update.

DR MEYER  Yes, Ajaz, realistically what
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do you expect the flow of use of PAT to be,
assunming it will be used, by the industry? Do you
see an occasional conparability protocol, followed
by an occasi onal suppl enent, followed by one daring
soul that has a history of supplenments and
conparability protocols that will actually start
out with the NDA containing this, or do you see it
as a great invitation to a superb party and no one
wants to cone?

DR. HUSSAIN. That can happen, yes. As |
sai d, we have one conparability protocol submtted
and approved. So, that was one conpany, focusing
on a rapid mcrobial method and using the rapid
m crobial nmethod in different aspects of
manuf act uri ng.

We have two proposal s that have not becone
subm ssions yet but they will become subm ssions
very soon. One is nanufacture of a tablet dosage
form starting with APl crystallization to end
product, a compl ete package. W have net with the
conpany. W are actually structuring the
submi ssion. W have a sinmilar subm ssion from
anot her company. So, there are three already
di scussed at length and this will happen.

We have interests expressed by seven other
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conpani es. One conpany essentially is |ooking at
some new technol ogi es, especially in the

nanot echnol ogy areas. They have no choice but to
go to sonme of these areas for nmanufacturing. There
are a few NDAs possible in the near future

So, it will depend. 1In a sense, we did
not anticipate the response of getting three mgjor
interests in the proposal before the draft gui dance
was released. That actually scared us a bit,
saying that we are not ready to accept these com ng
at this rate. But it is a very difficult question.
I don't know. | don't know what the response will
be but | think it will be good.

DR. SI NGPURWALLA:  Ajaz, | have two
comments and one question. Do you distinguish
between variability and uncertainty?

DR. HUSSAIN: | see variability as
uncertainty.

DR, SI NGPURWALLA:  No.

DR HUSSAI N:  No?

DR SI NGPURWALLA: My age is uncertain to
you- -

DR. HUSSAIN: Fromthat perspective, yes.

2

SI NGPURWALLA:  Ri ght?

2

HUSSAI N: Yes.
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DR, SI NGPURWALLA: But variability is
somet hi ng that happens in a physical device and it
is inportant to distinguish between the two, but |
just wanted to know how you felt.

DR. HUSSAIN: Right.

DR SI NGCPURWALLA: The second comment,
sonme of the graphs that you put up at the begi nning
tal ked about statistical approaches. Statistica
approaches are the correct approaches to assess
uncertainty. But risk in those two conponents,
uncertainty and utility--and | didn't see anything
about assessing utilities or costs. So, at sone
point in tinme those graphs should have the
component of utility and those are the nore
difficult ones to essentially cone to grips wth.
The doctor here tal ked about penalty functions.
Those are negative utilities but those are
important and | think those should be incorporated
at sonme point in tine.

The third commrent is that you tal ked about
training sessions. Wo is doing the training and
is it for industry, and why does industry need to
be trained? Don't they know about it?

DR HUSSAIN: No, let me start with the

third question. W generally have a workshop on
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106
our guidances. It is a joint workshop. W bring
in industry case studies, and so forth. So, we
wal k peopl e through the draft gui dance and
procedure to sort of facilitate the utility of that
gui dance. So, the workshops that we construct are
usual Iy col |l aborative workshops, bringing in
i ndustry exanpl es and case studies. It is a
collective effort.

DR SINGPURWALLA: So, it is a workshop

DR, HUSSAIN. It is a workshop

DR. SI NGPURWALLA: Rather than a training
sessi on.

DR. HUSSAIN: The training that we had for
our PAT review and inspection teamis essentially
coming to an end. To a |large degree, that was
academic training with | abs and hands-on experience
but, hopefully, we will bring some real-life site
visits, and so forth, also along with that. So.

But the issue of utility, |I think the way
we have structured this guidance, that is an
i ndustry decision in terns of whether it is a
conpl etely voluntary approach here. You don't have
to use this guidance. The utility is that, first
of all, it has to make business sense so we are not

getting involved in those decisions with that.
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DR, SI NGPURWALLA: But then how can you
have a risk-based approach if you are ignoring one
conponent ?

DR. HUSSAIN. No, we are not ignoring one
conponent - -

DR SI NGPURWALLA: You are not interfering
wi th one conponent.

DR. HUSSAIN: W are not interfering with
one conponent, but if you look at that, our current
regul atory approach, the way we do busi ness
now-that is the foundation. So, if sonebody
doesn't do that, they stay with the current
regul atory approach. |f sonebody goes to the new
system they have certain advantages. So, that is
t he way.

DR. KORCZYNSKI: | have just a couple of
comrents and one relates to what Dr. Meyer said
But | would like to preface ny coments by saying
think this is a very innovative and proactive
approach by the FDA, the PAT system The only
thing is that right now, as we go over to industry,
I think they are going to be slowto react and sl ow
to respond because nmany of them are going to say
how do | use this? How do | inplenent this?

I think this may get at something you said
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in terms of your next steps, the ASTM gui deli nes.
I think it is incunbent upon the industry, probably
t hrough associ ati ons and maybe with FDA
participation, to start playing off the PAT concept
and outlining some specifics. For exanple, flow
chart your manufacturing area; identify your HACCP
areas that you might nonitor; what types of
on-line, in-line neasurenents and equi prent can |
use? What are the limts of those? Those are the
specific guidelines that industry is going to need
to follow PAT. | think right now that is probably
| acki ng.

The other thing is, and you alluded to
this, | hear the word integration, and | think PAT
has utility for the industry that enconpasses
i ntegration of purposes. By using the PAT
on-line/in-line measurements, and you said this,
you coul d probably nove towards continuous
validation. You mght nove towards paranetric
rel ease, and you are incorporating the HACCP
concepts. So, it is integrating systens as well.
But | think industry really needs alnbst a howto
do nmodul e type docunents

DR KIBBE: Efrain®

DR. SHEK: | want to continue with what
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M chael was saying and the perception that you need
a specific guidance--what was uni que about this

gui dance, which | consider a refreshing w nd but
those are winds, w nds of change because they don't
gi ve you the specifics. To sone extent, maybe that
is the beauty about this guidance but it also
brings out those issues that you were talking
about .

I am sonehow a little bit nore optimstic.
What | have seen, and it is based on publications
and based on presentation of industrial
representatives, is that the industry realizes the
opportunities that this approach is going to bring.
| believe we are smart enough, you know, to take
advantage of it and to go the next step.

Saying that and saying that it is w nds of
change, requires sone, let's say, TLC in this case.
For exanple, | would assunme the industry would |ike
to make sure that PAT is not a buzz word but wll
be a sustained initiative that will last for a | ong
period of tinme. Looking at that, howis the gl obal
situation? You were talking about connection with
the European as well as the Japanese authorities.
WI| each area conme out with their own gui dance,

which will be conflicting? O, hopefully, it wll
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be one because products are bei ng devel oped today
on a gl obal basis.

What maybe will come up is this, you know,
concept of setting up specs based on PAT. Because,
usi ng maybe an academic term it is an elective.

So, if it is an elective, you know, and | am using
PAT and t hen sonebody el se cones with a non- PAT,
how are you going to conpare the quality and the
specs? Those are sonme of the things which, you
know, maybe have to be clarified.

At | east when | was reading it, and if I
msread it | apologize but there is still in the
gui dance--you know, it is bench-oriented yet we are
tal ki ng about a continuous process. Mybe that, in
principle, will need sone kind of clarification.

But overall, you know, the various trade
associ ations are working to cone up with conments,
as well as individual conpanies, and it will be
interesting. Really the need will cone requiring
nmore specific guidance, which | think will be very,
very difficult to do at least for what | believe we
are trying to do with the PAT.

DR. HUSSAIN: No, that question cones back
again and again. | wll sort of pose the question

to the advisory committee and possibly to the
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manuf act uri ng subcommi ttee, how do you bal ance

i nnovation and then how do you block that into sone
routine stuff? That is the tradeoff we are trying
to achieve here. So, the high | evel guidance, the
first PAT gui dance was essentially the door opener.
Wth the details and the aspects of technica

i ssues, we felt that FDA should not be witing
those gui dances. W don't have the experience to
wite those guidances, first of all, therefore, the
ASTM approach was to sort of learn from other

i ndustrial sectors because they al ready have such
gui des avail abl e, petrochemical and others. So,
ASTM provi des a know how connection to the
experience in other sectors but then brings the

i ndustry experts to hel p devel op those technica

gui dances. So, that is how we are approaching

t hat .

DR KIBBE: Marv?

DR MEYER Ajaz, is it fair, with respect
to specific versus non-specific guidance, to say
use an exanpl e of the bioanal ytical guidance that
says your precision has to be this and you have to
have so many control sanples, but it doesn't say
what your extraction solvent should be or how | ong

you shoul d shake the sanple?
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DR HUSSAIN. That is one level of that |
think, but in a sense we don't know where this
technology will be used or howit will be used, and
so forth, so we can't even answer that question
right now. What we are proposing is that companies
will sort of develop their plan, cone and talk to
us and we will have a scientific exchange and ri sk
anal ysis as a way of sort of approaching that. So,
conmuni cation is the only approach we have right
now to achi eve that aspect. Wth experience we
probably will have gui dances com ng out, but after
we have some experience not before that.

DR MOYE: If | were to summarize ny sense
of PAT, it is that it is both revolutionary and
evolutionary. It is a fine newidea but it is a
first idea and it is the first step in a process in
which you can't really see what the next steps are
because you don't really know what the innovations
are. Nevertheless, there has to be sone climte,
some at nosphere and sone environment in which to
di scuss them and PAT, at least at this level, this
el ementary level, is attenpting to set up that
envi ronnent .

DR KIBBE: Anybody el se? Go ahead.

DR DELUCA: Yes, Ajaz, | think here, you
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know, it is like quality by design. It has to
begin with the devel opment stages. But | think the
real value of this is that it is going to be
pronoted in the post-approval process where you

have a product and now you bring this in to try to

i mprove that product. | think that is where we
wi Il have the nbst i mediate gains, and then it
wi |l be brought into actual devel opnent and the NDA

stage afterwards.

The other question | had, and | know we
have tal ked about this with regards to PAT and
training, and | didn't see it in the slide here
with regards to the devel opnent of a thene issue in
pronmoting this. So, you m ght want to conment on
that because you are the editor of that thene
i ssue.

DR. HUSSAIN. Right. | mean, what we are
attenpting to do is to consolidate all the
literature and places where it is accessible to the
pharmaceutical scientists, and so forth. | amon
the editorial board on their AAPS PhRMA site tech,
and we have a thene issue on PAT plus a book in the
phar maceuti cal science series by Marshall Decker on
this. So, we are trying to collect all this

i nformati on and know edge together also. But | am
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| ooking to Judy and others on the manufacturing
committee to sort of see, as the conments cone in,
and so forth, what the next steps recommrendati on
could cone fromthe manufacturing comrittee on this

regard too.

DR KIBBE: | don't see anybody else's red
light on. So, | guess that neans that we are ready
for a break. We are only 17 minutes |ate which

means that, instead of returning at 10:45, since it
is 10:47, we will return at 11: 00 and we w |l use
some of the free open public hearing time to catch
up on the next topic.

[Brief recess]

DR. KIBBE: Ajaz, are you ready to do PTIT
DCU? | |ove al phabet soup

Paranetric Tol erance Interval Test
for Dose Content Uniformty
Overvi ew and | ssues

DR HUSSAIN. Wiat | would like to do is,
in a sense, just give you a brief overview of
i ssues and actually end ny talk sooner than | had
pl anned, and have Wally Adans give his presentation
before lunch, if that is okay with the conmittee.

[Slide]

Dose content uniformity, parametric
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tol erance interval approach is a topic of great
interest and we have been working on it with

| PAC-RS, which is the International Pharnmaceutica
Aerosol Consortium on Regul ati on and Sci ence. They
had made a proposal to us about three years ago.

So, this has been continuing for a long tine.

There are several issues and chall enges that we
seemto be struggling with today.

Since this has been going on for three
years, we felt that progress has not been
satisfactory in terns of comng to resolution. So,
one of the decisions we nmade at OPS is that we
really need to resolve this in the next six nonths,
and if it is not resolved we need to step back to
reeval uate different options and different
approaches. One option could be to nodel this with
the quality by design thinking but that is sonewhat
longer termthan | would like to see this. | think
we can resolve this in the next six nonths, and we
hope you will help us find a way forward.

[ Slide]

Just to give you sone exanples of products
that we are dealing with, we are dealing with
nmet ered dose inhalers, dry powder inhalers and

these type of products in this discussion. This is
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just an exanmple from PDR that | could cut and
past e.

[ Slide]

Now, the test that we have for discussion
today is one of several end product tests that are
required for sone of these products. The quotation
fromthe guidance is that the test we are talking
about today is designed to denonstrate the
uniformty of nedication per actuation or dose,
consistent with the I abel claimthat is discharged
fromthe nmout hpi ece of a sanple or an appropriate
nunber of containers froma batch. The gui dance
reconmends ten.

The test, we feel, is providing an overal
performance eval uation of a batch, assessing the
formul ati on, the manufacturing process, the valve
and the actuator. So, that is the test under
di scussi on today.

[Slide]

The procedure for the test is in the USP
and it is quite elaborate. You have to have an
adaptor, a vacuum systemto get the flow going, and
so forth. So, the test has its own chall enges.

[ Slide]

The acceptance criteria that we outlined
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in the guidance which was issued in 1998 is that
you do a test on ten containers or ten products and
none shoul d be outside 85-120 percent of | abe
claimfor nore than one of ten containers; none
outside 75-125; and the nean is not outside 85-115
That is stage one criteria.

If two or three of ten are outside 80-120
percent, and none are outside 70-125 percent and
the nmean is not outside 85-115 percent, an
additional 20 containers can be sanpled. No nore
than three of all 30 determ nations is outside
80-120 percent; none of the 30 is outside 75-125
percent and the mean is within 85-115 percent. So,
that is the standard recommended i n the gui dance
for dose content uniformty.

[Slide]

In 2002 an article was published by Wally
Adans and Qulrag Poochi kian who is also in the
audience and | will call on himto participate in
the di scussion too, on "Content Uniformity and Dose
Uniformty: Current Approaches, Statistica
Analysis and a Presentation of an Alternative
Approach, " which essentially is a parametric
tol erance interval approach. That was the basis

for a proposal fromIPAC-RS. So, this article is

file:///IC|/Daily/1021phar.txt (117 of 314) [11/4/03 1:21:17 PM]

117



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

118
here to alert you that we have been thinking and
publ i shing on this.

[ Slide]

Today | think the key aspect is framng
the issues for you to seek your input and feedback
Dr. Wally Adans will present an FDA point of view.
W have invited | PACRS to nake severa
presentation, three in particular, foll owed by ACPS
di scussion. W seek your input on a process to
resol ve remaining issues in the next six nonths.

So, we are not seeking a resolution of the issue
but we need your help to define a process that can
be adopted to resolve these issues in the next six
nmont hs.

I think the discussions that have occurred
have not brought into consideration clinica
rel evance and specifications tailored for intended
use. That has not been discussed. Hypothesis
testing for every batch--is this consistent with
quality by design? Wat | believe is that
hypot hesis testing essentially is a process
val i dation exercise and quality assurance and
verification is what we focus on in routine
producti on.

Al'so, in your deliberation | think | would
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like you to give sonme thought to the conplexity of
PTIT, paranetric tol erance interval approach, with
respect to explaining its nmeaning to the

cust oner s- - physi ci ans, patients and so
forth--because it brings in an aspect of coverage,
confidence interval and so forth. | feel we wll
have to explain the nmeaning of that to the patients
and the consumers because if | reflect back on our
bi oequi val ence standards, that was a tough tinme we
had to explain to that to the custoners, what does
that nean.

So, with that, | will ask Wally Adans to
frane the issues and pose the questions to you, and
so forth.

Approaches for Resolving ldentified |Issues

DR. ADAMS: Dr. Hussain, thank you. Good
mor ni ng, M. Chairman, advisory committee menbers
and FDA col | eagues and ot hers.

[Slide]

Dr. Hussain has hel ped with some of the
initials here. He indicated that PTIT stands for
the parametric tolerance interval test for dose
content uniformty of orally inhaled and nasal drug
products. | put these initials up here, otherw se

the title would have been several lines |onger than
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it is--approaches to resolution of identified
i ssues.

[ Slide]

Now, Dr. Hussain has briefly mentioned
this, but the products that we are tal king about
today are nmetered dose products. They are
drug- devi ce conbi nati on products, neaning that they
contain a forrmulation within a drug delivery
device. W are looking at content uniformty
issues with regard to emtted dose out of these
products, out of the actuator or out of the nose
piece. So, this is different than | ooking at
content uniformty in a tablet or a capsule.

As an outline of this talk, I would like
to talk about the current DCU and SCU tests, which
Dr. Hussain has already gone over very nicely so
won't spend too nuch time with that. | can see
that we did not consult with each other on our
slides. | will briefly describe the paranetric
tolerance interval test and then discuss consensus
points, where OPS is right nowin terns of
agreenent with certain aspects of the tol erance
i nterval approach; OPS issues which currently stil
remai n, and these include what we call the gap, and

a proposal which we have with regard to an
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additional constraint that we call the quality
assurance constraint, and proposed resol utions.

[ Slide]

There are two gui dances of relevance to
this topic, a draft guidance in 1998 that applies
to netered dose inhalers and dry powder inhalers,
and these are both CMC gui dances, and a fina
gui dance on nasal sprays and ot her dosage forns.
Each of these includes dose content uniformty or
spray content uniformty recomendati ons.

[ Slide]

Term nol ogy--DCU i s dose content
uniformty. SCUis spray content uniformty. Each
of themis fundanentally the same approach, and
they talk about uniformty of nmetered doses from
and MDI or DPlI or nasal spray. Specifically, for
mul tiple dose products it tal ks about in-container
uniformty and al so anong containers. O course,
this is a test which would be used for each batch.

[ Slide]

The current DCU and SCU tests are
primarily nonparanetric tests. By nonparanetric
tests | nean that they are based upon a count and
they are based on a nunber of doses that fal

within specified lints. There is a specification
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1 for the nunber of doses that fall w thin 80-120

2 percent of the label claim There is another

3 specification for the nunber of doses which fal

4 within 75-125 percent of label claim Al doses

5 must be within that Iimt, and that is called the

6 zero tolerance criterium These tests apply to

7 both single dose and multiple dose products.

8 [Slide]

9 In addition to the DCU test, there is the
10 CDU t hrough container life test for the multiple
11 dose products. For MDIs and DPIs this refers to
12 dose content uniformty nmeasured throughout the
13 container life. By that | nean, for instance, if
14 we had an MDI with 200 doses, we then would be
15 tal ki ng about after the product has been prined,
16 | ooking at emtted dose after it has been prined
17 sonmewhere in the mddle of the 200 doses and then
18 out at the 200th dose or approximately there in
19 order to look at the enmitted dose and its
20 uniformty across the life stages of the product.
21 For nasal sprays, the same thing, using
22 beginning and end life stages instead of begi nning,
23 m ddl e and end |ife stages.

24 [Slide]

25 This slide is a rather busy one but what
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woul d like to enphasize is that, as Dr. Hussain has
i ndi cated, these tests in our present guidances are
two-tiered tests. | will talk about the first

tier. For netered dose inhalers and dry powder

i nhal ers we can see, fromthe two mddl e col ums,
that there is the CDU test and there is the DCU
TCL, through container life, test. Looking at the
second colum, the tests use the m ninum | abel ed
dose as the basis for evaluation. 1t sanples one
dose fromeach of ten containers, for a total of
ten determ nations. The acceptance of the first
tier is as Dr. Hussain has indicated. |f no nore
than one of these ten units falls outside of 80-120
percent of |abel claimand nothing falls outside of
75-125 percent of | abel claim then that batch
woul d be accept abl e.

There is a second tier which is simlarly
constructed. But noving on to the through
container life test, we see that in this case what
the gui dance specifies is that three containers
woul d be tested, and beginning, mddle and end life
stages for each of those three containers would be
tested, giving a total of nine observations. The
acceptance criteria are indicated as not nore than

one outside of 80-120 percent and nothi ng outside
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of 75-125 percent. They both have the zero
tolerance criterion in them

In addition, there is a paranetric
conmponent to this test, which is seen in the |ast
row. Sanple means within 85-115 percent of |abe
claimat each tier. The construction of the test
for the spray content uniformity is very sinilar.

[ Slide]

That is the present test. Myving to the
parametric tol erance interval test, the genera
formof the criterion is Y plus/mnus KS, where Y
is the absolute value of the difference between the
| abel claimand the sanple nmean, such that if the
sampl e mean were 100, then that Y would be zero. K
is the tolerance interval constant, which is sanple
dependent. S is the sanple standard deviati on.

When applying the test, because it is
symmetric, it can be treated as sinply Y plus KS
and that sum nust be |less than or equal to sone
acceptance val ue which represents the tol erance
limt.

[Slide]

Further to the construction and
interpretation of a paranetric tolerance interval,

the test is intended to control ranges of specified
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coverage, that is, to use the proposed linmiting
qual ity which | PAC-RS suggested in its Novenber

"0l report submitted to the agency and on their
website. They are proposing that 85 percent of the
doses fall within 75-125 percent of |abel claimat
a 95 percent level of confidence. That is their
proposal

In that approach then, we are specifying
the m ni mum proportion of the batch that should
fall within the limts, called the coverage; the
acceptable tolerance limts, the target interval
and the degree of confidence. So, the coverage in
their proposal is 85 percent. The tolerance linits
are 75-125 percent and the confidence is 95
percent, an al pha of five percent.

[Slide]

At this time we have reached consensus on
two issues with regard to this test. One is the
acceptability of the paranetric tolerance interva
test statistical approach conceptually. Wat we
are saying here is that it is based upon a
statistical hypothesis test. it facilitates risk
communi cation to practitioners and patients or
consuners, and it places constraints on both the

maxi mum sanpl e standard devi ati on and the sanple
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nmean. That last bullet neans that in addition to
the tolerance interval test itself, IPACRS is
proposing two additional constraints, one to say
that the mean nust be within plus/mnus 15 percent
and, in addition to that, it is placing a
constraint upon the maxi num sanpl e standard
deviation and that is al so sanple size dependent.

DR. KIBBE: Wally?

DR ADAMS: Yes?

DR KIBBE: Wuld you nind if we ask
questions as we go?

DR ADAMS: You could. | think sone of
this, however, mnight be nore fully explained, Dr.
Ki bbe, if we continue on. Does soneone have a
question right now?

DR, SI NGPURWALLA: | have plenty of
questions, a lot of themhaving to do with ny own
inability to understand sonme of the things. Wat
is the difference between a unit and a container?
VWhat is your hypothesis here? W can start with
t hat .

DR. ADAMS: Well, we are talking here
about products which, nost of them are multiple
dose products. So, the container would be a

particul ar canister.

file:///IC|/Daily/1021phar.txt (126 of 314) [11/4/03 1:21:17 PM]



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

127

DR, SI NGPURWALLA: One single unit?

DR. ADAMS: One single unit, but that
unit, if we talk for exanpl e about al butero
met ered dose inhaler, that is |abeled to deliver
200 doses. So, it can fire 200 actuations per
| abel at the full |abel dose. Wat we are saying
inthis test is that, first off, the product has to
be primed to fire enough actuations to take it up
to the point where it is delivering the |abel claim
dose; then sanple it at what is called beginning
life stage once it has been prinmed; and then fire
to waste approxi mately 100 doses and then take
anot her nmeasure, another actuation and measure the
emtted dose in that actuation; again fire to waste
till you get out to approxi nately 200th dose and
collect that emtted dose and quantitate those with
chem cal assays for the amount of drug emtted in
each of those doses.

Now, the point was al so nade that the
nunber of actuations is the nini mumrecomended
dose so that if a product were | abel ed such that
the snmall est dose were two actuations, then that
test could be based upon a two-actuation dose.

Does that help explain the question?

DR. SI NGPURWALLA: No, but what is the
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hypot hesi s? You said based on a statistica
hypot hesis. \What is the hypot hesis?

DR ADAMS: The hypothesis is enbodied in
the tol erance-interval approach that at the 95
percent confidence 85 percent of the doses will
fall within 75 to 125 percent.

DR, SI NGPURWALLA:  Your hypothesis is the
speci fication?

DR ADAMS: Yes. | would also say, if any
of ny coll eagues wi sh to coment on that, Dr.

Ki bbe, | would like to nention that we would have
M. Don Schuirmann participating and available to
us to discuss.

DR. KIBBE: It maybe easier if Don took an
enpty chair up here with us

DR ADAMS:  Yes.

DR. KIBBE: Thanks.

DR ADAMS: Don is on our internal working
group and is a statistical expert who is very
famliar with this test. Don, did you have any
additional comments on ny answer to that question?

DR SCHU RVANN: Just to say that in Dr.
Adans' table of a couple of slides ago--that
one--the second line itemsays nunber of units

sanpl ed per container. Unit there is enitted dose.
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So, if a particular container of a nultiple dose
container is |abeled to have 200 doses, there are
200 units in that container

DR. ADAMS: But, further, the mininum
| abel ed dose, as | nentioned, could be nore than
one actuation to conprise the dose if the snall est
| abel ed dose is greater than one actuation, wth
t hat under st andi ng.

DR DELUCA: So, the dose could be two

units or four units.

DR.  SCHU RMANN: If the test is to be done

with two actuations because of the circunstances
Dr. Adans described, then in that case a unit would
be two actuations.

DR DELUCA: Wally, is there any
description or nmethod for emtting the dose? It
coul d be very subjective.

DR ADAMS: Yes, that is an inportant
question because it gets to the testing protocol
I think that we could be seeing variability as a
result of the testing protocol that is used. How
long an interval is used between doses coul d be
critical to the variability that one gets. So,
that testing protocol is an inportant aspect. The

USP does provide, as Dr. Hussain has indicated,
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130
recommended col | ection devices for some of these
products.

[ Slide]

To conme back to slide nunber ten, | want
to nake the point that, as a consensus, we do agree
upon the PTIT test conceptually, recognizing that
the present test that is used in the CMC gui dances
is atest that is directed toward the acceptability
of the sanple but not the batch. This test,
because it is based upon a statistical hypothesis,
speaks to the acceptability of the batch rather
than the sanple. That is a critical aspect.

[Slide]

Consensus point nunber two is that we
believe that the zero tol erance criterion, the ZTC,
can be elimnated fromthis test. |In fact, in the
| PAC-RS test there is no zero tol erance criterion,
but the ZTC is present in the current FDA tests.
The ZTC prohibits any dose in the sanple from
falling outside the stated interval. It reduces
the likelihood that the unit in the batch wll
deviate substantially fromthe |l abel claim

But, as Dr. Hussain has indicated, the ZTC
may give a fal se sense of confort to people. |If

none of the ten units fall outside of 75-125, of
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course, does not nmean that there is not a unit or
units in the batch which fall outside of those
limts, all depending upon the difference of the
mean fromthe | abel claim the standard deviation
and the distribution of the doses. So, we have to
be aware of that issue

We are going to be hearing additiona
information with regard to the zero tol erance
criterion from Dr. John Mirphy, representing
IPAC-RS, a little bit later.

The ZTC conflicts with the producer's
choi ce of sanple size. One of the key aspects of
the | PAC proposal is that in order to reduce
producer risk the sanple size can be increased
The problemwith the zero tol erance criterion is
that if there are sanples in the batch, the nore
you sanple, the nore likelihood there is that you
are going to find some of those sanples. That is
what | nmean by the conflict.

For normal distributions, the paranetric
tolerance interval test preserves the specified
al pha | evel without the ZTC. That is, that five
percent consumer risk level is preserved for norma
distributions without use of the zero tol erance

criterion. |s there a question?
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DR MOYE: Yes, just a point. Back on
consensus poi nt nunber one, | guess it is
debatable, isn't it? Nunber two facilitates risk
conmmuni cation to practitioners and
patient/consumers. One issue that is raised by
this approach is that communication of the
principle may be difficult and may not facilitate
that at all.

DR ADAMS: Well, what we nean by this is
that with the present test saying that nine out of
ten units rmust be within certain limts and the
mean within a specified range, what does that nean
interms of the batch? W don't know what it means
interms of the batch. So, with this new proposa
we can speak to the confidence level. W can speak
to the maxi mnum nunber of units that nust be within
various specified limts.

DR MOYE: But that is setting aside the
noti on of ease of understanding, which is the
i mportant issue for physicians, healthcare
deliverers and patients.

DR. ADAMS: | think it does and, you know,
Dr. Hussain has mentioned that fairly recently with
regard to the chall enges of communicating the zero

tolerance criterion and what it inplies versus what
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it really neans.

DR. MOYE: So, it may re-paraneterize the
risk but it may not facilitate comrunication

DR. ADAMS: Fine. | think that is a good
poi nt .

DR MEYER | agree, and | would subm't
that nost of the folks that use generic drugs don't
understand the two one-sided 90 percent confidence
interval. They are not assured by that. | notice
that wasn't on the FDA poster that goes in the
subways.

[ Laught er]

DR ADAMS: | think we struggled to
communi cate that information on that one too, Dr.
Meyer .

Wth the last bullet on this slide | want
to nake the point that for normal distributions the
paranetric tol erance interval preserves the
speci fied al pha | evel without the ZTC, but that
does not speak to non-normal distributions and | am
going to be addressing sonme issues with regard to
non-normal distributions.

[ Slide]

There are three or four issues in this

slide presentation. Ofice of Pharmaceutica
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Sci ence i ssue nunber one is robustness to the al pha
level. At the present tine, | PACRS has provided a
proposal which assures for normally distributed
data that the al pha | evel, the consumer risk |evel
wi Il not exceed about 5.1 percent. So, it is just
margi nally over five percent and that happens only
with certain batch neans, a certain distance from

| abel claim

But for non-nornmal distributions we have
information to indicate that al pha |evel can
substantially increase, greater than five percent,
and that is a concern. |t has been shown with sone
sinmul ati ons that | PAC-RS has done.

For that reason, | am asking the question
do non-normal distributions exist for some O NDP
products and batches? The question really is that
we don't have a |lot of data to know what the true
distribution of the doses is in a given batch
Rat her, what we may have are 10 units or 30 units
spread across nultiple batches under different
stability conditions and tested at different tines.
So, we don't have a good estimation in many cases,
| believe, for what the true distribution is under
carefully controlled conditions and | think that is

an essential element. That is why the question is
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on here, do non-normal distributions exist for sone
O NDP products and bat ches?

The |1 PAC-RS report, Novenber, '01, speaks
to that issue but it pooled data from many products
and when it | ooked at individual batches it, I
bel i eve, again pool ed batches ranging fromthree up
to a large nunber of batches in order to nmake the
conclusions they did that the data are essentially
normal ly distributed. 1 think we need to | ook nore
carefully at that issue.

Anot her question then is if the al pha
|l evel of 0.05 is inportant to us, then how can we
assure that that alpha level is nmaintained in the
face of various distributions? A question which
was asked by one of the advisory commttee nenbers
back in March was is the al pha | evel of 0.05 the
appropriate level or is possibly sone other al pha
| evel nore appropriate, such as 2.5? That has not
yet been resol ved.

[Slide]

This slide is taken fromDr. Bob O son's
presentation at the March, '03 advisory committee
meeting. What it shows is that the acceptance
probability--we are | ooking here at the type

error which should be around five percent or
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| ess--we see that that probability for normally
distributed data, using their proposed limting
quality, the alpha level varies and we see that at
about plus/mnus nine percent fromlabel claimthe
al pha | evel reaches just about five percent or
slightly over. But that also is sanple size
dependent .

[Slide]

That prior slide was for normally
distributed data. In the Novenber, 'Ol report,
there is a slide which shows a nornmal distribution
and then that normal distribution perturbed by an
exponential function offset, as | understand that
report, by 35 percent fromlabel claimand with a
35 percent standard deviation. The 5, 10 or 15
percent refers to the frequency of doses in that
exponential function.

What we see is a fam|ly of curves which
| ook nore or less bell shaped. | think, especially
in the absence of an adequate nunber of sanples to
fully characterize that curve, perhaps any one of
t hose curves could be the true curve, and any one
of those with a small nunber of sanples may | ook to
be bell shaped. Unfortunately, | do not have a

slide to show you that with these exponentially
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di sturbed functions in here the al pha | evel does
rise. It rises substantially above five percent.
When you get out to ten percent off of |abel claim
it rises well above six percent. |If you get out to
15 percent of label claim it rises even greater
than that. It can becone quite substanti al

So, ny point here is not that an
exponentially perturbed function is realistic, I
suspect it probably just doesn't happen. | suspect
that sonme of the other non-normal distributions
whi ch |1 PAC has presented to us may not happen. But
the point | want to nmake is this, if the data are
non-nornmal ly distributed we have to be concerned
about what that alpha level is. It think it is an
i mportant question to be raised.

DR. MOYE: Before we get too much deeper
into perturbed distributions, | wonder if you
could, for the conmittee, articulate exactly what
you nmean by the al pha error here. W all knowit
is a probability you reject the null when the nul
is true but what does that nean in this case? Wat
is the inplication for a batch if a type | error
occurs?

DR ADAMB: Well, ny understanding of the

type | error is that it is referring to the
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acceptance of a batch which does not neet the
limting quality. It is a consumer risk question
whi ch says that a batch that does not neet the
quality you are expecting in fact has been found
accept abl e.

DR MOYE: Onh, okay. So, it is
i nappropriate acceptance of a batch

DR. ADAMS: Yes.

DR MOYE: And a type | error that is too
hi gh means we have far nore unaccept abl e batches
bei ng rel eased for public consunption

DR ADAMS: The risk of that, yes. Don
have | answered that okay?

DR. SCHU RMANN:  Yes.

DR ADAMS: So, normal versus non-nor mal
distribution is issue nunmber one.

[Slide]

| ssue nunber two is the definition of
limting quality. The first bullet, the 85 percent
within 75-125 percent, is the proposal at hand.
| PAC has provided to us, however, three different
limting qualities. You notice that the coverage
on these and the tolerance limts vary. The
coverage is either 85 percent or 90 percent of the

doses within the limt. The limts are either
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75- 125 percent or 80-120 percent, and each of the
three, beyond the one that is being proposed, is a
tighter specification than the one that is being
proposed. There could be other options as well.

The concern with these linmting qualities
is the gap. | amgoing to speak to that. Dr. Mke
CGol den is going to speak to that in his
presentation and |I think you will be hearing nore
about that.

[Slide]

This slide cones fromthe Novenber, 'O01
report. Because |PAC has refined its coefficients
for the tolerance linmits, the PTIT test may be
slightly msplaced fromwhat this curve is, but it
makes the point that the FDA curve--this is an
operating characteristic curve and what it shows is
that as the batch standard devi ation increases, the
probability of acceptance of that batch decreases.
We, as a working group, internal working group,
have | ooked carefully at these operating
characteristic curves and they raise a concern to
us.

I would l'ike to center that concern around
the 90 percent acceptance probability level. |

woul d furthernore like to state that | am no | onger

file:///IC|/Daily/1021phar.txt (139 of 314) [11/4/03 1:21:17 PM]

139



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

tal ki ng about the consuner risk level. | amno
| onger tal king about the shape of this curve down
in the five percent region, way out at the far
right. | amtal king about a separate issue now. |
am tal ki ng about what the curve |ooks like in the
upper |eft-hand region

For conveni ence, we are centering our
di scussion on the gap at the 90 percent acceptance
probability level. Wy are we centering at 90
percent? It is because of the Judge Wol en
deci sion of February, 1993. | w | paraphrase what
he said. He was talking with regard to validation
of manufacturing processes to assure the quality of
bat ches for release. The judge said the governnent
first argues that the failure rates associated
with--a specific firms name is |isted--product
demonstrates the need to review the underlying
manuf acturi ng processes. To the extent that
bat ches included in retrospective studies exhibit a
failure rate of ten percent or nore, the court
agrees. So, if batches bei ng manufactured exceed a
failure rate of ten percent, then the judge was
saying there is a problemw th the underlying
manuf acturi ng process. Therefore, | think we can

use the ten percent probability level as an
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i ndi cator of the difference between these curves.

DR. MOYE: Just one question. | have the
hi ghest respect and regard for the court. But what
is the particular standing of this judge in this
case that is going to influence policy ten years
later? | nean, you know, there are nany different
judges and at the federal |evel and the state |eve
they make all kinds of decisions, all kinds of
pronouncenents. Wiy are you focusing on this one?

DR ADAMS: Well, | think that is a valid
question and Dr. Hussain may have a better answer
toit, but ny answer to it is we are concerned with
the separation of those two curves in the entire
regi on, but of nbst concern in the regi on where the
products are actually bei ng nanuf act ured.
Naturally, firms want to pass as many acceptable
bat ches as they can. So, they are operating in the
| eft-hand upper region of the curve but the 90
percent was accepted because of that decision. W
coul d be tal king about another level. Dr. Hussain
do you have an additional response to that?

DR, HUSSAIN: | think questioning the
rel evance of that decision was a good question, and
| don't think Wally is trying to bring that as a

basis for the discussion. But the aspect | think
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of what we are trying to do here is there is a CMC
revi ew process that established specifications and
an inspection process. Now, there is no hard and
fast witten nunber which says ten percent failure
or nmore results in the process being no | onger
consi dered validated but the field has issued
warning letters on that basis in the sense that if
you are failing a product nore often, then there is
an underlyi ng cause which needs to be corrected.
think that is the general framework for discussion

I think what will be apparent through the
afternoon presentation is if you cone down on your
probability of accepting sonething, the batches you
rel ease and the batches you accept--often you can't
di stinguish the quality between the two. |In fact,
somet hing you are accepting may be of the sane
quality as what you are rejecting. | think that is
a dilemma that needs to be resolved and this
approach is trying to address that. You will see
that come out in the discussion in the afternoon
So.

DR. MOYE: There has been general concern
about 90 percent and it is not as though this
j udge' s pronouncenent was a "Road to Damascus"

experience for everybody. |In fact, there has been
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general concern about what happens at 90 percent.
Is that correct?

DR HUSSAI N  Yes.

DR. ADAMS: Thank you, Dr. Hussain.

[Slide]

This slide, nunber 17, is included to
i ndicate that the position of that operating
characteristic curve shifts as a function of the
sanpl e size, and as the sanple size increases it
all ows that curve to shift progressively to the
right. So, if the FDA curve were in here, which it
is not, it would show that as the sanple size
i ncreases that gap increases in size.

[Slide]

This slide, an additional slide fromDr.
O son fromthe March neeting, visualizes what we
are tal king about as the gap shown at the 90
percent level. The concern of the working group is
that the paranetric tolerance interval test is
al | owi ng batches to be approved whi ch have a hi gher
standard devi ati on than what the FDA test all ows.
We are concerned about that for these products
because it means that there can be a wi der
variability in the data. Doses may be hi gher and

|l ower as a result of that |arger standard
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devi ation, and that may have inpact upon the in
vivo performance of the products. So, we are
concerned about that issue.

[Slide]

OPS i ssue nunber three, robustness in the
producer protection region, again, in the upper
| eft-hand regi on of the curve--does the test becone
nmore conservative for non-normal distributions?

[ Slide]

This slide is also taken fromthe report.
VWhat it indicates is that it shows the nornal
distribution, |abeled zero, and it shows the same
data set for that exponential perturbation at the
5, 10, and 15 percent level. VWhile it is hard to
read because that |left-hand curve is based upon a
sanpl e size of 10/30 instead of 24/72, but | think
what this slide is showing us is that, in fact, the
curve seens to be noving to the left as that
perturbation becones greater. | think that is
fine, but the question | would raise is a nore
general one, for non-normal distributions will that
curve always nove to the left or nmight it sometines
move to the right and become anti-conservative?
think it is something we would need to know, what

does the effect of non-nornal distributions do to
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the curve in the producer protection, producer risk
regi on?

[ Slide]

Now, in the Mach meeting, Dr. Yi Tsong
presented a slide in which he tal ked about the
qual ity assurance region. Wat we are saying in
this slide is that the gap exists between the FDA
curve and the tol erance interval curves for al
limting qualities. At the 90 percent
acceptability, the tolerance interval test allows
for greater batch variability than does the FDA
curve for all except the nost rigorous of those
four linmting conditions. That is, the 90 percent
coverage at 81/20, in fact, up in the producer
region, that curve in sonme region actually is to
the left of the FDA curve. But that is a quite
tight specification. So, for the other three, the
OC curves are all to the right of the FDA curve

OPS desires to linit the nmagnitude of the gap in

some way.
[Slide]
This is a slide which Dr. Yi Tsong
presented. It was based upon a slide by Dr. d son

What Tsong did was to add this dotted red |ine here

to indicate that he would define a quality
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assurance region--this is a fixed region--and woul d
say that at the 90 percent |evel, for instance, we
do not want for that OC curve of the test to be
greater than some maxi mum val ue.

[Slide]

In my enthusiasmin preparing these
slides, | left off a word that I would Iike
everybody who has this slide to wite in, whichis
"proposed."” So, slide nunber 23 which reads "FDA
wor ki ng group to deternmine," in parens, "over the

next six nonths," please wite the word "proposed"
on this slide.

The limting quality standard, confirm
appropri ateness of al pha I ess than or equal to
0.05; establish an appropriate questionnaire
constraint or sonme other appropriate procedure to
address the working group's concern with regard to
the larger degree of variability that the tol erance
interval test has inplicit. And, to also include,
as Dr. Hussain has indicated, clinica
recomendations in this test. At this point, this
i s sonmet hing which we have not brought into the
pi cture, asking our clinicians to help us and

participate in deliberations of this test and what

the appropriate limting quality should be.
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[Slide]

Now | have the word "proposed"” in here. A

proposed resolution is to adopt the paranetric

tol erance interval approach and, secondly, as a
starting point, to state that the left side of the
operating characteristic curve which is being
proposed woul d be approxi mately superinposable with
the FDA operating characteristic curve, with
enphasi s on the 90 percent acceptance probability
regi on.

Anot her way of saying that is that at the
90 percent acceptance probability | evel to specify
alinmting quality for the parametric tol erance
interval test that is no | ess rigorous than the FDA
DCU or SCU test. Specify a limting quality which
at the 90 percent level is no less rigorous than
what the present test involves.

[ Slide]

Finally, | have acknow edgenments on this
slide for the follow ng individuals, nost of whom
are on our internal working group on this topic,
with the exception of Dr. Walter Hauck who has been
an inportant element in crafting the parametric
tolerance interval test as the agency understands

it. Dr. Hauck is at Thonmas Jefferson University.
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I wish to acknow edge the participation of all
these individuals. Thank you

DR KIBBE: Thank you, Wally. | amsure
we all have sonme things that we want to ask about.
I will take the privilege of the chair and throw in
my two cents up front. That is, your next to |ast
slide had, to ne, the nobst inportant aspect of al
of this, and that is what does it mean clinically
to have all of these beautiful statistics done?
will defer to my colleague to the left. | know he
will tell you whether it is beautiful statistics or
not. But | amsaying to nyself | have a patient
who needs to take al buterol inhaler and the first
actuation has only 50 percent of what is supposed
to be init, and what exactly does this person do?
He takes another puff because he hasn't gotten the
instant relief that he was supposed to get because
this stuff is inhaled for the purposes of getting
i medi ate response. And, if he doesn't get
i medi ate response in two puffs, he will take a
third puff. So, the clinical outcone is going to
be that he will take a couple of puffs extra if he
is below the 90 percent, plus/mnus 0.05 al pha
|l evel, and he is still going to get a therapeutic

effect. So, | amnot nearly as concerned about the
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bottom of that curve with that itemas | amwth
maybe some others. So, | think you need to get the
clinicians to tell you, okay, anong all the orally
adm ni stered inhal ers, which ones are the patients
you are concerned about the nost--Ckay?-- when you
start to play with these standards. Wwo wants to
go next? Marv?

DR. MEYER As | understand the current
standards, they are based strictly on a nean and
nunbers outsi de of some range. Then, | certainly
think that a standard devi ati on approach of some
type is inportant and | say that on the basis that
not too long ago | | ooked at warfarin tablet USP
specifications and | thought they were kind of
| oose. Wen | sat down with sone nunbers and
generated sone actual content of individua
tablets, just theoretical nunmbers, | found that by
incorporating the RSD al ong with the nmean you had a
fairly rigorous test. |Is this nothing nore than
mean standard deviation? O, is this actually
sonet hing very sophisticated that is better than
mean and standard deviation? |If it is not better,
then I would say just the nean and standard
devi ation woul d give you good results. That may be

statistically totally ignorant.
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DR. MOYE: | have just an over-arching
conment. | confess | have not read the PDR on an
i nhaler for years. So, | don't know what the PDR
says about this. | would be very surprised if it
gives the current FDA rule in the |abel but perhaps
it does.

It seems to me that there are two
questions. Nunber one, is it advisable to change
the rule that we have from what apparently has
evolved as a rule of thunmb into sonething that is a
little nore theoretically el egant and perhaps has
sone ot her advantages? Nunber one.

Nunber two, when we change the rule, do we
want it to be quality neutral? 1t seems to me when
you tal k about a gap you are tal king about the
difference in the ability of the new rule, versus
the old rule, to discern acceptable or rejectable
bat ches

So, there are two different questions that
have to be addressed. | don't know if the FDA is
confortable with the OC for the current rule. |If
it is confortable, then you do want to have
something that is quality neutral and the gap woul d
be of concern. On the other hand, if the FDA has a

naggi ng, chronic concern about the operating
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characteristics of the current rule, then perhaps
the gap woul d be appropriate, would be justifiable.
So, we need to hear fromthe FDA people a little
bit about how happy they are or dissatisfied they
are with the old rule before we can really assess
whether a newrule is worthy of further
consi derati on.

DR. VENITZ: | would like to foll owup on
what Dr. Ki bbe was saying. That has to do with a
termthat we have been hearing all norning |ong,
ri sk-based manufacturing. Where is the risk? |
mean, all | have heard right now are statistica
criteria that you use to assess dose unifornmty and
you are concerned about a gap. Well, as a clinica
phar macol ogi st, do | care about that gap? You have
al ready heard that nmost of those drugs, at |east
right now, that are used by inhaler are being
titrated. So, even if you are off your patient
catches up with you. So, where is the risk
i nvol ved? Are you going to |l ook at specific
i ntended use and feed that back in defining
criteria? In other words, you have criteria that
are different for different dosage forns.

Ri ght now you are basically saying, across

the board if you have an inhal er, whether that
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inhaler is used to get insulin into the body or
whether it is used as a beta agonist to
bronchodil ate, you would use the sanme quality
criteria. That, to ne, is not risk based because
think there is a different risk in inhaling insulin
to treat diabetes than there is to treat asthma
with a beta agonist.

DR. ADAMS: Yes, | think we need clinica
input in order to address these questions.
However, to ne it seens fairly evident that a beta
agoni st used as rescue nedi cation, and the
variability that might be allowed in that, mght be
different than an inhaled corticosteroid being used
for chronic application where the patient isn't
goi ng to know whether he is getting or she is
getting the right dose. Wth a beta agonist you
may know that, but even there | think it is
important that the drug product deliver the
expected dose to the extent that it can

DR. VENI TZ: How do you incorporate that
kind of risk in your approach?

DR. ADAMS: At the present tinme the risk
has not been i ncor porat ed.

DR. VENITZ: And | guess | am suggesting

that you ought to do that. | nean, regardl ess of
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the statistical details that | ampretty sure we
are going to talk about nore, if you are going into
the risk-based scenari o nanagenent or, in this case
quality control, why not incorporate it?

DR. MOYE: To followup if | could address
that, | think that woul d be one advantage of going
to a parametric-based rul e because you could have a
different algorithmfor different classes of
medi ci ne, and all you would have to do would be to
adj ust either K or al pha, depending on sigm. Wth
the current rule you would have no way to know how
to do that. You could certainly change the rule
but it would be hard to know what the inpact would
be and whether it would produce the effect you
want. So, | think that would be one advant age of
maki ng t he change.

DR. SADEE: Yes, | would agree with that.
You need sone flexibility. On the other hand, you
al so want to have sonething that applies to
everything and then you would have to clinically
denonstrate the risk in order to actually apply
what you just said. So, we need a general rule
that can be applied across the board and then you
make exceptions to that and the rule is flexible

enough to acconmmodate for it. So, that would be
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really ny preference there.

DR. DELUCA: Yes, | think this is very
devi ce dependent. In other words, the perfornmance
of this is going to depend on the canister and the
valve and all of that. So, | think you have to
have a general rule, but then | think you have to
come in with the pharnmacol ogi cal aspects, whether
it isinsulin or something. | think this cones in
with the actual directions on how this is used
because, to nme, if it is not shaken, if it is not
used right by the patient, then all of this is

negated. So, | think that is very critical

DR KIBBE: | agree with that 100 percent.

O'ten the agency has very tight specifications on
the manufacturer's product, and then when it gets
into the hands of the patient those things are

m nor components of the overall therapeutic outcone
because the patient just does millions of different
things with it that are never even considered that
you wonder how strict we need to be at this end.

DR DELUCA: | agree with you but the
point is that | think you have to be strict because
the patient is going to literally screwit up, and
if you are not strict it is going to be worse. So,

I think they at |east have to be presented with a
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155
device that is reliable, and then it is the
counseling on that by the health practitioner that
is going to make it worthwhile.

DR SHEK: W have to be careful because
think we start mxing a lot of factors here. There
is the canister itself which basically we are
trying to determne here. Then you have the other
parts and it depends on the device. |f you have an
actuator you are going to have a QC of the
actuator, you know, whether it was drilled right,
whether it is symretric, and so on, which m ght
affect the dose the patient is going to receive. |
believe here we are just tal king about what is in
the canister and it depends on the device that you
are neasuring and the consistency of what conmes out
of the canister, but not what is delivered to the
patient. It depends on the device, whether it is a
dry powder, whether it is a pressurized canister or
whether it is a punp. So, those things night
change too. So, there are two aspects, what cones
out of the canister and what is being delivered to
the patient.

DR. ADAMS: Yes, well, this test, of
course, is strictly talking about what is comng

out of the canister, the emtted dose. The other
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aspects with regard to what is the respirabl e dose
or fraction is dealt with in additional tests.

DR SI NGCPURWALLA:  Well, | have a lot of
comrents and the main reason is this, this is the
ki nd of subject that deserves a very careful and
met hodi cal read because what you have done is a | ot
of anal ysis here.

Now, the general inpression | get here is
that what is driving all this is the possibility of
havi ng non-nornmal distributions, non-Gaussian

distributions--distributions that are not nornmal

DR. ADAMS: That is only one aspect of it.

The other aspect is the upper |eft-hand region of
the curve and the gap.

DR SINGPURWALLA: | will get to that.
The ideal operating characteristic curve is a step
function--zoom zoom zoom Anytine an operating
characteristic curve deviates fromthe step
function, you are not happy with it. So, you want
to get the ideal operating characteristic curve as
close to the step function

Gven that, the first comment | have is
why is this operating characteristic curve indexed
on the standard devi ation and not on the nean?

That is the first comment.
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The second coment is the Gaussian
distribution or the normal distribution or
deviations fromthe normal is of concern. And, if
this is a very specific product, why not collect
sufficient data to find out what is the correct or
what is the nost reasonabl e distribution and
devel op acceptance/rejection criteria for that
distribution? If it is not normal it is sonething
else. Bearing in mnd that given enough data,
every distribution is going to be rejected, and
given a small amount of data, every distribution is
going to be accepted but, still, if you can collect
data and get an enpirical distribution and devel op
a procedure around that, you rmay be com ng out
ahead rather than the nonparanetric procedure which
tries to protect you agai nst everything.

The other comrent | have is that you
cont am nat ed your distribution, nornal
distribution, with an exponential distribution. An
exponential distribution is very far from being
symmetric, whereas a normal distribution is very
symmetric. So, if | were to contaminate, | would
contamnate it with another distribution which has
sonme symmetry to it, rather than an extrene

di stribution which is the exponential. And, |
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158
still don't know how you contaninated it.

So, these are some questions but, again,
think this is a topic that requires a very carefu
| ook which a conmittee like this can react to in an
intelligent, fair and sensible way.

DR SCHUI RVANN: To try to give sone
response to sonme of your points, you nmentioned that
with the hypothesis test the ideal operating
characteristic curve is a step function. | think
that | can say that the | PAC-RS group has been
devel opi ng their proposal under that assunption,
that the closer they can get to a step function,
the better it is. | believe that sone of the
m sgivings in the center, in the working group, are
that we are not sure that that step function is
what we want. W don't believe that at this
defined limting quality--admttedly, Dr. Adans
indicated that there are different limting
qualities that are being considered, but suppose we
could hit one and say that is the one, the
assunption behind the test is if you are at or
worse than that limting quality we don't want the
batch to be released, but if you are better than
that limting quality, no matter by howlittle you

are better, we want the batch to be rel eased. |
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think several nenbers of the FDA working group are
not sure that that is the way we think about this.
That gets into the issue of the gap

One of your questions was why is the test
i ndexed by the standard deviation. Essentially, it
is meant to be indexed by the proportion of units
in the batch that fall within the specified limts
whi ch, for the | PAC-RS Novenber, 2001 report, would
be 75 percent of label claimto 125 percent of
| abel claim what proportion of delivered doses
fall within those limts. Ildeally, the X axis of
those graphs woul d be i ndexed by that percentage.
But there are different average neans in the batch
del i vered doses and standard deviati on of delivered
doses that produce the sane proportion within
75-125 percent and you get slightly different
curves for different conbinati ons of mean and
standard deviation. So, for presentation purposes
the report gave a nunber of graphs that only gave
the graph for an assuned batch mean of 100 percent
of label claimand the proportion that fell within
the linmts would be deternined by the standard
deviation. They then put standard deviation on the
X axis for ease of presentation. But the

underlying thinking behind the test is not as a
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function just of standard deviation, but is a
function of proportion of doses that fall within
the specified label claimlints.

One final comrent about contami nating the
exponential distribution, that was a choice that
was nmade by the | PAC-RS group as a way of exploring
one of alnobst infinite possibilities of non-nornal
distributions to see how the test woul d perform
Why did they choose that? You would have to ask
t hem

DR SI NGPURWALLA: To neke it dramati c.

DR KIBBE: And it does. A az?

DR HUSSAIN: | just wanted to sort of
share some thoughts summarizing this discussion and
setting up the discussion for this afternoon. The
key question | think, the advice we are seeking
fromyou is not sort of resolving the issues but I
think fram ng or defining the steps that will help
us resolve those issues. | agree this needs a | ot
of in-depth thought, analysis and so forth. So,
that is not what we are trying to achieve with this
discussion. It is bringing this to a |arger
audi ence of multidisciplinary scientists to bring
al | perspectives together.

If | look at it as a non-statistician, if
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it is not a nornmal distribution | would like to
know what is the physical cause of that

di stribution because possibly there is a reason for
that that could be corrected. |If not, if the
attribute is not normally distributed you have it
di stinguished fromthat perspective

Thi s afternoon, what we have tried to do
is to request three presentations from | PAC RS
One is a broader presentation that tal ks about
devel opnment validation and all those aspects
because | think it is inportant because this
di scussion has to bring into context the entire
manuf act uri ng devel opnment qual ity assurance
par adi gm because this is only one of several tests.
As was nentioned, | have a personal issue in terns
of doing hypothesis testing on every production
bat ch because that is not consistent with how
quality systens work because if you design quality
in through each control that you have, you mnimze
what happens.

So, the discussion this norning, and
hopefully we will nove away fromthat, is a focus
on testing quality into a product and hypot hesi s
testing on every batch. | don't think that is the

system we operate under today. So, | think sone
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162
di scussion on that is necessary.

At the same tine, | think the concept of
zero tolerance is the subject of the second
presentation this afternoon. It is inportant
because | think it gives us a fal se sense of
confidence that there is nothing outside that,
keeping in mnd that we are only tal king about a
smal | sanple and that sanple has to be
representative of the entire batch before it can be
meani ngful, and so forth. So, | think we want to
move away fromthat concept of zero tolerance as a
means for control. But then that raises perception
i ssues and conmuni cation issues which will be a
significant challenge

Finally, the third presentation this
afternoon will focus on the | PAC-RS proposal, their
summary, simlar to what Wally Adanms did, and their
proposed steps and what they think is needed to
nmove forward.

After those discussions | think we wll
have sufficient tine for in-depth discussion within
the conmittee to sort of help us find a way forward
for the next six nmonths to define the work plan for
the groups. Hopefully, once that is done we will

bring it back to the conmittee for nore in-depth
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di scussi on and recomendati ons.

DR. MOYE: That is an anbitious afternoon
I look forward to taking part in that. | do need
two pieces of information fromyour group. One is
that | still don't know whether the standard and
traditional rule for OCis acceptable. | just
don't know if you guys are happy with that or not
and | would like to know that. | don't know how we
can nake a decision as to whether we should go to
another rule with a different CCif we don't know
how confortable you are with this one.

The second is just a followup on the
question ny col |l eague asked, howreal is this
theoretical concern about non-normality? |
appreciate the hard work that has gone into
exam ning the robustness of this rule in the
presence of some non-normality, but | don't know
how real the concern is. Do we expect one percent
of products to have non-normal distribution? Do we
expect fifty percent? How common is that? | think
we need to know that before we can provide any rea
gui dance to you this afternoon about this.

DR. KIBBE: A couple of just off the top
of the head opinions, | think that we had a conment

here a little while ago about it would be nice to
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have a nice, robust statistical test that we could
then readjust with input fromthe clinicians on how
critical the goal posts are. | would Iike to see
what cones out this afternoon on that issue.

I think intuitively that self-propelled,
nmet ered systens, depending on the propellant
choi ce, are either consistent throughout the use,
except for the extrenmes, or vary throughout the
use, and | don't know how that affects the
statistics but it is a matter of the propellant
choi ce. So, depending on the propellant choice,
you m ght have nore non-normal distribution in sone
systens than in others. But it clearly wouldn't be
exponenti al .

DR SI NGPURWALLA:  May |? | don't think I
will sit through the whole afternoon; | have to
| eave early so | won't get a chance to say a few
things that | would like to say. But | think there
was a very, very inportant point raised by ny
coll eague on ny right. The point is this, these
procedures that we see with operating
characteristic curves, alpha levels, tests of
hypot heses, and so on and so forth, are the product
of a certain paradi gm of thinking about uncertainty

and statistics. Wiether that particul ar paradi gm
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is appropriate in the light of risk analysis and
all that--1 don't think it is appropriate.

Therefore, what | would like to propose is
perhaps to look at this particular problem not
fromthis particular angle but fromthe nore nodern
angl e of what | would call Bayesian statistics
whi ch incorporates risk analysis, and you will find
that your conclusions and your attitude and your
actions will be very different fromwhat these
particul ar approaches advocate. These approaches
to sonme extent are becom ng obsolete. So, it is a
phi | osophi ¢ i ssue.

DR MOYE: Well, | amcertainly sorry ny
coll eague is not going to be here all afternoon
because | would love to debate that with him Just
to give a brief answer, | find that Bayesian
procedures are very useful. As you point out, they
are both old and nodern. They are coming into
their owmn in many different areas, but | don't
think they are an easy way to solve a hard probl em
They re-paranmeterize it. So, rather than get into
a di scussion about al pha, we discuss |oss functions
this afternoon. | nean, we get involved in the
sane kinds of discussions about different

paraneters to try to solve a problemthat is
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difficult to solve. So, | don't think the Bayesian
approach is the clear way out. It is the nodern
way but it doesn't give us any better answers.
And, pl ease stay!

DR SI NGCPURWALLA: | would love to. Had
known this, | would have stayed but | have 30
students who are eager to listen to Bayesian ideas
and | would rather spend ny tine there.

[ Laught er]

DR MOYE: Well, let's invite them

DR. KIBBE: | suggest you call them and
have the class cone here because to hear the
debate, they would | earn nore about theories of
statistics than they could from any individua
| ecture. Marv, go ahead.

DR. MEYER |If we are tal king about
serious statistics this afternoon, | am | eaving.

[ Laught er]

This discussion reninds me a little bit of
all of the statistical energy that went into
i ndi vi dual bi oequi val ence and you sort of know
where we are with that.

VWhat is wong basically with, let's
say--God forbid, we should adopt the USP

approach--tablet content uniformty? Wth warfarin
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you have very tight specs. Wth acetani nophen you
have very | oose specs. But it is all based on
means and nunbers failing and standard devi ati ons.
Wiy are we getting so conplicated when it seens to
work very nicely for a warfarin tablet which is a
|l ot nore inportant than the al buterol netered dose
i nhal er?

DR. ADAMS: Well, Marv, | think what you
are tal king about is setting specifications on a
case-by-case basis for a particular drug product.
VWhat | think | heard Wl fgang say earlier is the
i dea of devel opi ng an approach with a basic default
standard and then consi dering possible
modi fications to that on a case-by-case basis, if |
under st ood that commrent.

DR. MEYER But | think you can do that.
You sit down and you say, well, how inportant is
al buterol? If | amgoing to punch that thing ten
times, how inportant is it that all ten times it is
wi thin some anpbunt? Once you decide that, then you
can set your specs. |Isn't there an FDA genera
regul ation that says 10 tablets and if one fails,
then you go to 20 tablets and you | ook at 30
tablets and you get the standard deviation and the

mean, and you are done?
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DR ADAMS: Well, the test that we
provided is the approach that we are currently
usi ng.

DR. MEYER Currently using is just--

DR. ADAMS: We are using a count and the
mean.

DR MEYER Right, but no standard
deviation. That is what really controls the
variability.

DR ADAMS: Well, you know, this gets to
the issue that Dr. Hussain has been tal ki ng about,
which is, should we go to the paranetric tol erance
interval test, howto position that. Wuld we
position that possibly during the devel opnent and
process validation stages and then possibly use a

di fferent approach for QC rel ease?

DR. SADEE: | would like to reinforce that

one needs to have very sinple rules here and not go
for something different for each drug. The main
reason is that once you get this dose out of the
container into the patient the variability is just
goi ng up exponentially automatically. |If you just
consider the particle size and where it hits the
airways, it is entirely dependent on particle size.

So, it doesn't nake any difference how much you
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169
give. |If the particle size is too large, it wll
not make it deep into the lungs and nothing will
get there if that is where it has to go. So, the
amount that is coming out is really dependent upon
how t he patient inhales it; whether the patient
actually has a cold during that tinme--you know,
everything affects what actually gets in to a
dramatic extent. That means that in these types of
dosage forns you can only use themif you don't
have to really have precise dosing because it is
not going to be precise to begin with. Therefore,
putting a |l ot of enphasis on naking this as precise
as you can is the wong way to go. It is
biologically or clinically not useful, as far as
can tell.

DR DELUCA: | think all of these are
really dependent upon the device and the
performance of the device. But you bring out
another thing, it is not just the dose but the
spray pattern because that is going to govern how
it reaches the lung--the training of the patient,

t he whol e t hi ng.
DR ADAMS: Could | nake a comment ?
DR KIBBE: Yes, please.

DR. ADAMS: You know, listening to Dr.
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Sadee tal k about the inportance of particle size

di stribution and how rmuch drug actually gets to the
lungs, and Dr. DelLuca as well, it seens to ne that
that is an argunent, in fact, for trying to

mai ntain the emtted dose within relatively tight
specifications. QOherw se, you are superi nposing
that variability as well as the variability in the
patient usage and distribution into the |ungs.

DR SADEE: It is also an argunent for
anot her nmeasurenment. But | didn't advocate doing
away with what is done, | amjust saying that this
is already so narrow in what we are trying to
achieve, it doesn't really matter nmuch because the
variability with the patient is two-fold, let's
say. So we are already not adding a | ot of
variability to begin with, with just a conmon
standard for everything. And, | cannot conceive
where you actually want to be even nore stringent
because the variability is such that you cannot
dose precisely in this fashion. It just doesn't
work unless the patient is extrenely well trained.

DR. ADAMS: Well, our proposal is not to
be nore strict than we are; our proposal is to use
a nmethod which is as strict as we currently are.

DR KIBBE: Gary?
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DR HOLLENBECK: That is what | would |ike
to ask you, Wally. Can you give nme an opinion, if
your proposed resol ution worked out--your next to
| ast slide here--how would we be better off?

DR. ADAMS: Well, | think that some of it
has to do with understanding just what that test is
doi ng because it does apply to the batch instead of
the sanple. So, it is a better understanding of
what is actually happening, and we are proposing
that the zero tolerance criterion go anway. W
don't feel that that is necessary if it is normally
distributed data, or under any circunstance
guess. So, | think it is a better understandi ng of
what is being done.

DR HOLLENBECK: But not necessarily a
substantial inprovement.

DR. ADAMS: The inprovenent in the
durability allowed in the product? |Is that your
question?

DR. MOYE: M sense is that one advant age
is that you can nore easily tailor the rule for
di f ferent pharnacol ogi c circunstances. That is one
advantage. | think | did hear an answer to mny
first question, and that is the operating

characteristic of the current curve is okay.
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mean, you are right, you are sunming variances but
at the variance of one, one of the quantities is
0.01 and the variance of the other quantity is
1000. It doesn't nmatter whether you change the
variability from0.01 to 0.05 or 0.25, the clinica
variability is what is going to hold sway. But
having said that, | think that an advantage is that
we would be able to tailor the decision rule that
we nmake for the different therapeutic nodalities
that we want to control

DR. KIBBE: Gary, go ahead.

DR HOLLENBECK: But do you maintain that
variability if you are tweaking the operating

characteristic curve to conpare it to what we do

now?

DR MOYEE No. No, | don't think so.

DR. HOLLENBECK: Well, that is the
proposed resolution. That is ny point exactly. It

sounds |like you start out with a brown house. You
| ook at painting it yellowwith a different kind of
paint and then you say | will take this new kind of
paint but let's use brown anyway. Here you have a
whol e new test but now you are trying to make it

fit what we were doing before. | think if you put

that constraint on it, | don't see that as a gain.
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DR. MOYE: Well, don't go scream ng from
the roombut, to me, it is like tax law. You can
come up with a very sinple tax rule that is nuch
sinpler than the one we have but it is revenue
neutral. The idea is can we cone up with a
different rule that would be quality neutral. |If
we did, then the advantage of that is that we can
tailor that rule for the different pharnmacol ogic
ci rcunst ances

DR KIBBE: Wl fgang?

DR. SADEE: | do see an advantage with
doing away with the old tolerance rule because it
doesn't make any sense and it di scourages proper
testing and it discourages proper analysis of
bat ches because if you really want to understand
the curve as to what the statistical distribution
is, you need to do sanpling into the region that is
beyond what woul d be acceptable, and you are not
all owed to do this because you woul d throw out
every single batch. So, no, | think that is very
inmportant. Once you do away with this, you have to
have slightly different criteria to nake sure that
patients are not at risk

DR KIBBE: A az?

DR, HUSSAIN: Well, | think the discussion

file:///IC|/Daily/1021phar.txt (173 of 314) [11/4/03 1:21:18 PM]

173



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

has been wonderful. One aspect | do want to
enphasize is that in a sense today we are just
tal ki ng about one test. Particle size and others
are part of the discussion. |In fact, we are
probably expecting an | PAC-RS proposal on that too
and | think PQRI has been working on that too. So,
there are many, nany tests on that.

The aspect which | think is inportant is
that the operating characteristic curve of FDA that
you saw | think is debatable because | think
IPAC-RS will cone and tell you this afternoon that
we can't neet that. So, that is one aspect that |
thi nk you need to have di scussion on

Now, | don't know how accurate ny
information is. It cones froma textbook that
| ooked at |ast night.

DR. KIBBE: dd information

DR HUSSAIN: According to that, and
Wally, correct nme if | amwong, there are four
standards that you are | ooking at, the FDA
standard, the USP standard, the British
Phar macopei a or the European Pharnmacopei a standard
and t he Japanese standard for the same attribute.
Now, the Japanese Pharnmacopei a does not have this

test so it is not there at all. The British
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nore liberal than the USP and the USP is al so nore

liberal than the FDA criteria. So, you are | ooking

at a whol e range of standards here of that

operating characteristic curve

DR ADAMS: Ajaz, actually the JP does

have a tol erance interval approach for content

uni formty.

DR HUSSAIN It does?

DR ADAMS: |t does. It is not

specifically for aerosol products; it is a genera

test.
DR HUSSAIN. Ckay. | just wanted to

finish up. In a sense, in ny way of thinking

i ke what Marvin has been saying in the sense that

the sinplicity is the key. Mean pl us/ m nus

standard deviation is sonmething that can work in a

routi ne manufacturing situation, and the hypothesis

test and the elaborate verification of the

normality, and so forth, | think is a very good

val i dation exercise when you go through process

validation. So, that is what ny thoughts are right

now. So.

DR KIBBE: Marv?
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test, the sanple nean has to be 85-115. So, that
takes care of variability a little bit.

DR ADAMS:  Yes.

DR. MEYER You can have one sanpl e that
is 75 percent; you can have a coupl e of sanples
that are 80 percent; then, the rest have to be such
that the nmean woul d be 85 percent. So, | ask
mysel f is 75 percent, 80, 82, 120 with a nean of
85, is that an okay product to be using for al
drugs to be given by netered dose inhaler? Is it
all right to have one shot be 75, and one be 80 and
one be 120 as controlled by the present test? |If
it is okay, then the present test is fine. |If it
is not okay, then we need sonething el se.

DR KIBBE: | think we are running a
little bit out of steamand we are running right
into lunch. And, as the Chair, | get the |ast
thing in and then we go to lunch and over | unch
everybody can think about ny |atest thing.

If Y plus/mnus KSwill allowus to |et
the pharnmacol ogi sts set a Kvalue that is
appropriate for each drug and then nake the test
clear and sinple in the literature and, yet,
flexible by product and by use so that those that

need to be controlled tighter can be and those that
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don't aren't, so we don't punish conpanies
unnecessarily by making themredo or have failed
batches that aren't really failed in ternms of their
t herapeutic benefit, then we are ahead of the gane
even if the curves that we generate theoretically,
with all the data that we have, | ook |ike we are
doing the sanme thing. Al right?

Wth that, if the conmttee would stick
around we will have instructions for you for |unch
and we will be adjourned.

[ Wher eupon, at 12:30 p.m, the proceedi ngs

were recessed for lunch, to reconvene at 130 p. m]
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AFTERNOON PROCEEDI NGS

DR KIBBE: | see we are all back from
lunch and we are prepared now | think for | PACRS
presentations fromJohn Murphy. Ch, we are going
to change the order. Darlene is going to go first
and then John.

| PAC-RS Presentations

M5. RCSARIG | don't think I could pul
of f being John, no offense to John

[Slide]

Good afternoon. | don't knowif it is
better to be the first speaker after lunch or the
| ast speaker in the afternoon. | think | would
vote for the first speaker after lunch. Hopefully,
I will keep you stimulated; good discussion going
on so far.

First of all, I want to say thank you for
the opportunity to present today on behalf of the
| PAC- RS consortiumon the topic of pharnmaceutica
product quality assurance through CMC drug
devel opment process. W have had sone good
di scussion already about quality so | think this is
just going to help add to it.

I just want to nake sure you understand

that these are the collective thoughts of the | PAC
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menber conpani es and not ny thoughts or the
t hought s of mny company.

[Slide]

As you can well imagine, the subject of
quality could take a number of hours, days, weeks,
nonths if we wanted to talk about it |ike that.
But what | want to do this afternoon is to give you
sort of a Aiff Notes version of quality during
devel opment. W have tal ked a | ot about bits and
pi eces of the aspects of quality this norning and,
hopefully, | can put it in a context for the
subj ect at hand, which is tal king about the DDU
specification and the PTIT approach to setting

those limts.

The presentation outline is pretty sinple.

| have about 18, 20 slides and | want to start out
with just describing the purpose of the talk, that
pharmaceuti cal product quality is built-in, the
thene | have been hearing this norning, and we are
aligned in that regard. | want to show you that we
really are aligned. | want to talk to you a little
bit about quality system devel opment. Again, we
could talk about that for a long, long time; point
out registration requirenments with regard to our

applications; talk about validation. | know there
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180
has been sone di scussion at FDA on the definition
and what it is or what it isn't. | don't want to
get into that but I want to put it in perspective
in the context of specification setting. | will
talk a little bit about the role of QC tests. W
need to talk a little bit about pre-approva
i nspection and then | will conclude.

[Slide]

So, why am| standing here, in front of
you, talking about quality when one of the key
topics today is to talk to you about the PTIT
approach for DDU? As Wally said, we are talking
about the dose that is emtted fromthe inhalers.
But the purpose of this talk is to demonstrate that
the conpl ete product devel opnent assures that the
final product is of appropriate quality. What I
mean by that is that we don't test quality in.

That is not what pharmaceutical conpanies or
sponsors do

[Slide]

The way | amgoing to do that, hopefully,
at the end of ny talk you will agree that quality
cannot be tested in. It has to be built in. W
tal ked about that this norning a lot; you tal ked

about that this norning a lot. Pharnaceutica
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1 product quality is assured by a number of things.
2 We do have a conprehensi ve devel opnent program and

3 you have to understand that that is true because it

4 takes so long to get products on the market. A |ot

5 of effort goes into understanding a product, the
6 process. W get to understand and we try to

7 under stand the nmanufacturing process. It is

8 extensive. W identify controls, environmenta

9 controls. And, there are rigorous validation

10 procedures and requirenments. That is, there is a
11 Il ot of work that is done before you do your fina
12 execution of validation. You are setting up your
13 design of experinments. You are witing a

14 validation protocol as you m ght be doing somne

15 prelimnary runs before you actually execute your
16 val i dation

17 The end result of that is that the high
18 quality built into the final product is ensured
19 through critical in-process controls we have

20 identified, and the final set of tests that we use
21 to put the product on the market are just

22 confirmatory tests. That ensures that the batches
23 that we put on the market are of appropriate

24 quality, safety and efficacy.

25 [Slide]
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Now, the building in of quality starts
really, really early. | have heard that theme this
nmor ning. A nunber of you were saying you have to
start early; you have to start early, and we do. A
nunber of the slides that follow will denonstrate
t hat .

But the chem stry, manufacturing and
control s aspects of drug devel opnent is focused on
produci ng nedi cines that are safe and effective,
and have quality characteristics that we can test.

The drug devel opment program the entire
programis geared towards a thorough understanding
of the drug product's performance, that is, its
physi cal, chem cal, m crobi ol ogi ca
characteristics. Wat we strive to do is, at the
end of the day, identify drug product's critica
characteristics, and those are the ones that we
nmoni tor on a batch-by-batch basis to put a product
on the market. There nmay be a nunber of attributes
that we have identified and that we have | ooked
al ong the whol e drug devel opnent |ife cycle but
those aren't the critical attributes that we woul d
identify and test on a batch-by-batch bases. Key
is the denpnstration of a drug's safety and

efficacy, and then that ultimately leads to the

file:///IC|/Daily/1021phar.txt (182 of 314) [11/4/03 1:21:18 PM]

182



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

revi ew and approval of the drug.

Now, there are a couple of thenmes going on
here and you have tal ked about themthis norning,
sonme of the initiatives at the FDA about quality by
design, fitness for use and Janet Wodcock's talk
the other day tal king about this, and the
avai lability products that have been defined as
quality. You can see that these thenmes are
inherent in this slide.

[Slide]

Now you are saying so what is the
rel ati onshi p between safety, efficacy and quality?
As you can all inagine, every drug product has its
own set of specifications, or simlar drug products
m ght have the sane set of attributes but mi ght
have different limts. But each of those drug
products are thoroughly tested in clinical trials
for safety and efficacy, and this is the fitness
for use thene.

At the end of the day the specifications
for release and then stability, the through life of
the product, mght be the sanme as what we tested in
the clinic but oftentinmes it is tighter than the
specifications that we studied in clinical trials.

Here again is the thene, fitness for use. You have
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to take the therapeutic indication into
consideration and the quality control consideration
when you are establishing your specifications, and
that is what we do.

The other theme is that specifications
shoul d not be considered in isolation. It is part
of the big picture. It is the final confirmatory
that you have done all the work, and you know what
you are doing, and you can put products on the
market that are safe and effective. The thene for
today, tal king about the DDU and the PTIT proposal,
is that you shouldn't just | ook at one
specification in isolation of all the others.

There is a significant nunber of tests that are
done to put a product on the market.

[Slide]

I amnot sure if this is famliar to those
of you on the committee, but this is a pretty
common grid about the drug devel opnent process and
maybe it is the drug devel opnent phases that |
shoul d point out nore than anything else. This
shows you the phases of the clinical and
preclinical process that is used to evaluate a
drug.

It begins with the preclinical testing in
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| aboratory animals and, again, a focus on safety.
Even as early as preclinical you are docunenting
the work that you are doing. Once that product is
deened safe or at least you feel confortable with
the safety profile that you generate, you file your
I ND and you progress through the different phases
of the clinical trial, leading to filing the NDA
and getting approval

Now, we can debate the phases and peopl e
are nergi ng phases, and you can debate the | ength
of time but the reason | am showing you this is
because you may be famliar with this but in the
background there is so nuch nore going on to
support a clinical trial program

[Slide]

Here is the thene that | amtrying to get
to today and, hopefully, you will agree when I am
done, that quality is always part of the picture.
It is built inand it is built up. Wat | have
done, | have taken the phases of the clinica
devel opment and put themon this blue arrow so you
have the pre-1ND phase, Phase |, Phase Il, Phase
Ill, and along the top you wee the lines for
quality control and quality assurance. W cal

this phase appropriate, neaning that in the
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begi nni ng of your drug devel opnent you don't have
as much as know edge as you will later on and,
therefore, the systens that you have in place are
| ess established than they woul d be when you are
further along the arrow, marching toward comrercia
manuf act uri ng, where your systens, your quality
control and quality assurance systens are fully
est abl i shed.

Al ong the bottomyou can see that we are
t hi nki ng about specifications early on. W are
defining specifications that characterize the
product, with the ultimte goal of establishing
those critical specifications that we will use to
moni t or product on an ongoi ng basis. W are also
doi ng manufacturing devel opnent. You are |earning
a | ot about the process as you go. You are going
to continue to learn about it, and all of these
things are in place when we start early on in the
process. And, if that is all you get out of this
slide, then | have done a good job in denonstrating
that quality is always part of the picture. It is
built up and it is built in.

[ Slide]

So, what are sone exanples of the quality

assurance and quality control systens that evol ve
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during drug devel opnent? | just want to point to
the definition in the footnote so that everybody is
on the sane page about quality control and quality
assurance. The quality control is generally the
organi zation that does the testing and quality
assurance i s the organi zation that independently
reviews that data and nmakes sure that everything
meets its criteria.

Like | said, the quality control and
qual ity assurance begin early. They begin to
evol ve and they becone devel oped. Some exanpl es of
that are sone of the systens that are established
during the early clinical trials and evolve. For
exanple, we need to identify the proper piece of
equi pnent that we would use to nmake our product.
When we do that and identify that equipnent, we do
things like installation qualification, which is
the 1Q there; and operational qualification. At
sonme point we nmay do perfornmance qualification to
make sure that the perfornmance of that equipment is
appropri at e.

We | ook at equi pnent and identify
manuf acturing controls and specific limts, and we
are | ooking at product specifications. But it

doesn't stop there. W continue to try and
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188
optinize the process and it | eads to establishing,
just like I indicated earlier about you are trying
to look for the critical specifications that say
your product is safe and effective, and you want to
control those paraneters on a routine basis. You
do the sane for your in-process controls. You want
to identify those critical in-process controls.

You have final product specifications, as
I alluded to earlier, for QC purposes and, at the
end of the day, you validate, you have a fina
process validation--validation of the process at
that point in tine.

In terms of the Iife of the product, we
| ook at stability. W put that product up at
different storage conditions. W stress it. W
put it at different roomtenperatures. W do that
to verify that the quality and the performance of
the product is good throughout the product shelf
life.

[ Slide]

Sone ot her exanples are systens, and the
ki nds of systens we are tal king about is the
docunent systens. W begin to identify standard
operating procedures and we will docunent those so

that they are foll owed. Through the whol e process
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we may be optim zing the manufacturing process and
systens but we do have a system of change contro
wher e proposed changes are evaluated by the quality
organi zation, by the regulatory organization, by
the appropriate people to see if those changes can
actually be made, if a specific anmount of data
needs to be generated, or if you have to naybe
repeat some of your validation.

You i npl enent an out of specification
systemthat says if you have sone data that is out
of spec you will look into it; you will conduct an
investigation. Then we also do trend analysis. W
don't just nmake a batch and then conpare it to
previ ous batches or see how we are trending. W do
ongoi ng trend anal ysi s.

But those systens are evolving and we do
internal audits. W do supplier audits, and there
is specific docunent review to nmake sure that we
are followi ng our quality systenms. So, that is how
we build quality in.

[ Slide]

Now, when we tal k about the chem stry,
manuf acturi ng and controls that evol ve during drug
devel opnment, the goal of that is to have process

and product performance determned by the time you
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execute your full-scale validation. | heard you
this nmorning tal king about the requirenment to have
at least three batches in your validation. But
what | am going to hope to show you through the
next couple of slides is that there is sone | eve
of validation that occurs along that sane
continuum the blue arrow, that | showed you for
quality and eventually this does lead to the
full-scal e validation.

[Slide]

So, sone exanpl es of the CMC
consi derations during drug devel opnent are the
sel ection of the appropriate technol ogy and raw
materi als; optimzation of both the formnul ati on and
the drug delivery device, be it the actuator;
optinization of the manufacturing process; and
optimzation of specs and your anal ytical nethods,
maki ng sure that they are appropriate for the
i ntended use.

We don't talk too nuch about it and
didn't hear too nmuch about it this norning but
there is also careful selection of your container
cl osure system what are you going to package your
formulation in? Again, | have tal ked about this a

little bit and alluded to it but, you know,
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1 identification and control of critical process

2 paraneters, we establish those

3 Your process capability is established. |
4 heard this norning soneone tal k about that your

5 process shoul d evol ve and you shoul d continue to

6 | earn about it, and we do, and there are mechani sns
7 to inprove but they are well controlled. So, you

8 have a process that is capable but you continue to
9 | earn about that process. That eventually leads to
10 a technol ogy transfer to your larger scale, called
11 scal e-up, and then ultimately your process

12 validation

13 [Slide]

14 Now we will talk about validation. Like
15 said earlier when | started nmy talk, there is nuch
16  discussion about validation. | heard it this

17 morning, and i know there is talk about what it is
18 and what it isn't. But for the purpose of this

19 discussion, validation is defined as the docunented
20 evi dence that the manufacturing process can

21 consi stently produce product that neets

22 predetermi ned specifications. It helps to define
23 product quality. The process is devel oped and

24  validated based on, again, a thorough understandi ng

25 of critical process paraneters, and the paraneters
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are carefully controlled within validated ranges to
ensure that the manufacturing process is
consi stent.

Utimately, the manufacturing process
validation requirement is that you successfully
conplete at least three full-scale batches in
succession, and they have to pass all your process
control and product quality attributes. But
oftentimes there is nmuch nore than that. W do
i ncreased sanpling. You nmay do some confirmatory
runs before you actually do the three runs in
succession. There is a |ot of preparation that
goes on up front before you actually execute these
three full-scale validation runs.

[ Slide]

Here is that blue arrow again. Again,
just like quality assurance and quality control
validation is always part of the picture, sone
el ement al ong the whol e conti nuum Again, | put
the clinical phases up there, the pre-1ND phase,
Phase |, Phase Il and phase IIl and you can see
that the specification devel opment and ongoi ng
validation is going on at the sane tine.

Dependi ng on the conplexity of your

product and your manufacturing process, the extent
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of conducting some of these, the installation
qualification or the operating qualification or the
performance qualification mght be different. But
ultimately, before you launch, you have to conduct
a final process validation.

One of the things | don't want you to take
away fromthis slide is the green box that says
"re-validation.” | put that up there to
denonstrate that even though you have your fina
process validation and you | aunch your product on
the market, you are still going to | earn about your
product. Technol ogy may change. You do process
i mprovenents. And the sponsor is obligated to | ook
at that information and decide if re-validation is
necessary. So, it is not like, you know, you do it
one tine and you just forget about it; it is always
a consi derati on.

[ Slide]

So, what is the role of QCtests then in
all of this for conducting validation and doing
good drug devel opnent and quality assurance? Well,
each batch of an O NDP manufactured by that
validated process is tested, like | said earlier,
to the critical QC attributes that are defined

during devel opnent. That ensures consi stent
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performance from batch to batch.

The delivered dose uniformty is the
subj ect of the next discussion by Mchael Gol den
It is one of the tests, one of several--nmany
confirmatory QC tests of the finished product. Al
those tests are the result of |ong and carefu
devel opment and characterization process.

But what | amtrying to explain to day is
that quality texts are not the end-all and be-all
What | have tried to explain is that you have to
look at it all. You can't just take one aspect out
of context and look at it in isolation, and you
can't take one specification alone. You can't just
take the DDU and say that is the only quality
attribute that there is because it is not true.

Agai n, these thenes align with the FDA
initiatives that are ongoing, the quality by
design, the fitness for use, the availability of
the product to the patient. | just want to
reenphasi ze that QC is a continuumof all the
controls that we have identified, and it is our
final opportunity to ensure that the product is of
quality.

[ Slide]

I heard this norning tal k about
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pre-approval inspection, and it is a really

i mportant part of the whole process because, as you
all know, the responsibilities fromthe review
division and the inspection division are very
different. The review |l ooks at your data and says
how sound it is, is it safe and effective? The

i nspectors come in and they say can the sponsor do
what they say they could do in their application?
And, are the data sound that you filed?

When they conme in they | ook at our process
validation and, in fact, there is a trend at the
agency to submt those protocols for the reviewers
to look at. But when they cone in they | ook at our
validation, whether it is executed or not. They
m ght just |look at the validation protocols but
certainly validation is expected to be executed
prior to |launch.

There is a thorough review of the
docunentation. W talked this norning about the
devel opment report. That devel opment report is
available to the inspectors, and pieces of that
devel opnment report, called the pharnmaceutica
devel opnment, might be subnitted in the NDA and that
is atrend that has been going on for sone tinme now

with sonme conpanies. They also ensure that quality
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systens are established and that they are capable
of doing what they are supposed to do.

One of the things that | think is nost
important is that they confirmthat you can neet
the specs that you have registered. Herein lies
one of the challenges that we face. W may file a
specification that we believe characterizes the
product and a spec that our process can neet. But
oftentimes we are asked to tighten up those
specifications as a result of the review process.
Sonetimes we do that and we do that to get the
product on the market, but we are not always
certain that the process then would continually be
capabl e of neeting those tighter Iimts. That is
where sone of the challenge is and that is why we
are here today to tal k about the DDU and the PTIT
approach to setting specifications for that

particular attribute.

W are not advocating that all devel opnment

data that we generate be filed because you can well
i magi ne what the size of that application would

| ook Iike, or the Iength of tine it night take for
that data to be reviewed. But | think what we are
advocating, as | think | heard this norning, that

maybe there needs to be a | ot nbore comunication
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going along with the conpliance fol ks and the
revi ew branch, or there mght be a nechanismfor us
to engage nore with FDA during the review and

devel opment to tal k nore about how we nake sone
deci sions and get to where we ultimately file the

i nformation.

[Slide]

In conclusion--1 told you this would be
pretty short--pharmaceutical quality is built in
t hrough the whol e drug devel opnent process. Again,
you can't just take one elenment and look at it and
say that that is establishing quality.

Validation is a key elenment of ensuring
quality. It tells us that the process is working
right. W have in-process controls that assure
that there is quality during the manufacturing and
specifications are established based on a thorough
under st andi ng of the process.

Anot her trend that has been going on, and
I think it is a good one, is that oftentines we can
get interimspecifications approved until we get
some understandi ng of the process, and then we can
establish some final product specifications that
are nore appropriate.

But at the end of the day what we are
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trying to say is that it is the sumof all release
paraneters, the sumof all the work that confirns
the batch quality. The final set of confirmatory
tests are inportant and DDU is just one inportant
aspect of determ ning quality.

[Slide]

I would Iike to acknowl edge the | PAC-RS
menber conpani es. The nenbers of the | PAC-RS DDU
wor ki ng group, the I PAC-RS secretariat, especially
Lana Lapostino who really worked hard to get these
slides done, and Ajaz for allow ng us the
opportunity to present this. Thank you

DR KIBBE: Thank you. Any brief
questions?

DR MOYE: Just a comment.

DR KIBBE: Yes?

DR. MOYE: | need for you to disabuse ne
of sonething. | nean, this presentation, to ne,
made this entire process sound cel esti al
Unfortunately, | live on earth where things are
ki nd of nessy and sloppy. | have two questions for
you. Let me just ask them both quickly.

Nunber one, given our conversation this
nmor ning, and given the task before this committee

this afternoon, how do you see that your
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presentation influences that? Wat new information
have you provided in your talk that we now need to
integrate into our deliberations?

The second question--1 just have a
comrent. You nentioned that occasionally you are
asked--tell nme if nmy paraphrase is not
right--occasionally you are asked by reviewers to
tighten the specifications and you are not really
sure whether you are able to neet these tightened
specifications on a regular frequent basis. |Is
that right?

M5. ROSARI O  Yes

DR. MOYE: So, changing fromthe current
FDA paradigmto this new parametric approach isn't

goi ng to change that, by ny understanding.

M5. ROSARIO Well, let ne take the first
one. It sounds celestial but it is not. It is
really difficult. It is alot of work, a |lot of
docunmentation. If it weren't, we would be putting

products on the market a |ot faster than we are
ri ght now.

Your second question about what difference
does this tal k make, you know, when | was |istening
to the conversations going on this norning | felt

really good about mny tal k because it is in
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200
alignment with what | think everyone was thinking.
I think what | was hoping to |l eave with you is that
the DDU is one attribute but it is not the nost
inportant attribute. So, when you are thinking
about it in the context of this new approach to
setting the specification you have to keep in mnd
that it is not the end-all, be-all spec that says
quality. W wanted to | eave you with the feeling
that we are thinking about quality through the
whol e devel opnent continuumand it is not that
final product testing that establishes quality, and
it is certainly not just DDU

DR. MOYE: Thank you for that
clarification. Thanks very nuch.

M5. ROSARI O The other one about the
reviewers, when we file we have linited anount of
data on the process that we will continue to put
the commercial product on. the m ni mum requirenent
is what we said in terns of three full-scale
bat ches for validation but there are al so batches
that you are required to put up on NDA stability.
So, you have a limted anount with the process that
you are going to comercialize with. So, you have
met your validation criteria and when you get the

data that you file it appears that you rmay be able
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to tighten the specifications, but wthout that
know edge we typically file what we believe is
reality and what our process is capable of doing at
that point in time. So, what we are advocating is
probably nmore of this interimspec setting approach
where you file a body of data; you get your product
approved on that; and, as you get nore information
and nore process understanding over tine you m ght
be able to tighten. Gay? Does that answer your
questions?

DR. KIBBE: Anybody else briefly? o
ahead, Gary.

DR HOLLENBECK: Just a quick one. There
was a commrent that you nmade several times about
critical things in the process here, critica
product characteristics, critical process
paraneters. Can you share with us how you decide
if something is critical?

M5. ROSARIO | ama regulator! Well, |
thi nk what you do is you know a | ot about your
product in terms of sonme of the physical, chenica
attributes that are routine. For exanple, you
know, you night do pH, you might do identity; you
m ght do purity. Sone of those are standard. And,

you mi ght eval uate sone other characteristics and
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202
say we are not sure if these are inportant or not.
So, you evaluate those along a process and at somne
poi nt you say, you know what, that is really not
that inportant an attribute. It may not have
anything to do with identity, purity, safety or
efficacy and those are the ones that we woul d deem
to be critical. Does that help?

DR. HOLLENBECK: Yes. | guess ny question
is are sone of your decisions based just on history
and understanding, or are nost of your decisions
based on actual experinmentation?

M5. ROSARIG | think it is all of that.
It is experinmentation, design of experinents,
history. Yes, all that is taken into account.

DR KIBBE: Thank you

M5. ROSARI O Thank you

DR. KIBBE: Dr. Murphy?

Zero Tol erance Criteria Do Not Assure
Product Quality

DR. MURPHY: | am John Murphy. | am
retired fromEli Lilly & Conpany. | guess | have
to let you know | really don't have any persona
stake in the outconme of the decision. Wether you
adopt zero tolerance or whether you don't it

doesn't matter to me one way or the other. | guess
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203
I do have an interest in whatever decisions we nmake
are based on sound statistical science. That
sounds little bit pedantic but | think that is an
interest of mne. | come to you with al nost 30
years of experience in the application of
statistical science in product devel opnent,
manuf acturi ng and quality control

[Slide]

My role | believe has changed fromwhat it
was perhaps maybe a couple or three days ago, or at
| east when | first heard that | mght need to do
this or could do this, had the opportunity to do
this. W found this norning that there is an area
of agreenment between the FDA and | PAC-RS on the
i ssue of zero tolerance.

So, | guess | will ask you if ny role can
simply be to perhaps think about sone of the
t houghts that | m ght have had, had | been a part
of this discussion and to bring forward sonme points
that | woul d have asked people to consider if they
were considering this issue. Perhaps that wll
help us all get confortable. | don't know where we
all are on this. | knowthat the idea of zero
defects, zero accept plans, these have nore than

just a scientific conponent to them a scientific
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or logical conmponent. | amgoing to address nostly
the | ogi cal conponent of this and try to convince
you logically that it is a sound thing or not a
sound thing to do.

[ Slide]

I amgoing to answer three questions. The
first two are going to be real easy, what is zero
tol erance? Second question, is it necessary or
required? The third question goes to the heart of
what | want to talk about and I will spend the bul k
of nmy time tal king about that particular question

[ Slide]

In the course of answering that question,
I hope that we will |leave here with at |east two
mai n points, that zero tolerance criterion as an
el ement of final product testing cannot elininate
non-conformi ng product. | feel that at this point
I need to kind of explain to you that | am com ng
to you fromthe generic quality control technol ogy
basis. So, in that sense, when | speak of
non-conformng | amusing the termnology that is
common in the quality control literature. It does
not necessarily mean that it is bad, good, fit for
use, not fit for use. Non-conforming | think for

this particular application would certainly nmean
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205
whet her or not the product neets the acceptance
criteria that you set up that may or may not have
any relationship to significant efficacy. So,
non-conformng--1 know that night be a bit of a
trigger, but I amusing it in the generic sense
that just says, you know, how can we discuss
operating characteristic curves, and what-have-you,
with the paraneter here that will indicate, you
know, good, bad or that sort of thing.

The other thing that | think I want to
poi nt out before |I leave this as an el ement of
final product testing, and | want to enphasi ze that
and | will probably enphasize it several tines
during nmy tal k--as an el enent of final product
testing cannot elimnate non-conforn ng product.

The other strong point | want to make is
that a zero tolerance criterion is not necessarily
better than any other criterion, and for DDU
testing as | understand it, because | understand
this as a measurement of a continuous--do you
under stand what | mean by continuous? You neasure
it on a continuum the standard deviation for
exanmple. It is small or it is large. It varies.
As opposed to is it this value or is it this value.

So, we are tal king about continuous data. Wen we
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apply a zero tolerance criterion to that sort of
data, which | believe DDU testing is, there are
sonme things which nake it a poor choice. So, these
two points are the ones that | want to nmake during
the course of my talk.

[ Slide]

So, what is a ZT criterion? | think you
probably have seen it enough tines but, as
understand it, a zero tolerance criterion requires
that none of the test results can be outside
certain fixed limts. That is consistent with what
I heard this norning.

[Slide]

Is it necessary or required? Well, it
appears to have been borrowed fromthe current USP
dosage uniformity test. Wiile USP are referee
met hods, other alternate nethods can be applied if
justified. So, the answer is no, it is not
required. So, we don't have to do it.

[ Slide]

The third question then is the one | want
to spend tine on. If it is not required, is it a
good thing to do anyway? | believe the answer is
no because--and let ne just put the two main points

I want to | eave you with--as an el enent of fina
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product testing, it cannot necessarily elininate
non-conformi ng product. It is only one of severa
things that you m ght do and naybe is a poor choice

anongst the ones that we have avail abl e.

[Slide]
So, let's address the first point. In
order to do that, | want to place the zero

tolerance criterion in the context of sanpling and
acceptance. |In doing that, first of all | want to
focus on the individual unit. Then |I want to focus
on the batch, and then | want to focus on the
process of accepting and rejecting batches.

So, first of all focusing on the
i ndi vidual unit, you can say, well, suppose we
could just look at every one, we could just neasure
every unit, 100 percent screening, wouldn't that be
good? Yes, it would be good but you can't achi eve
perfection and the current exanple that you could
think of is the airport security screening. It is
not perfect. One hundred percent screeni ng does
not achieve perfection. Still and all, we probably
would do it and would think it is helpful if it
were technically and econom cally feasible.

In the present case | don't think that we

can consider that, first of all because, as
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understand it, DDU testing is a destructive test.
So, by necessity, you can't do 100 percent
screening. You have to test sone of the units and
you have to |l eave sonme for the patient. |In that
sense, when you have to take a random sanple from
the batch, the sanple itself is representative of
the batch but it is not a perfect reflection of
what is in the batch.

For exanple, in the sense of
non- conformance, if you like, if you have a very
| ow | evel of non-confornmance, very low | evel, then
when you take a sanple there is a good chance that
you mi ght not get any of those non-conformance in
the sanple. There is a chance that you will get
sonme. So, the sanpling part of it, the random
sanpling leads to the fact that you can't really
guar ant ee one thing or another about the batch
based upon the sanple. W can certainly guess; we
can certainly infer; and we can certainly draw sone
reasonabl e concl usi ons but we cannot concl ude that
j ust because we see no non-conformance in the
sanple that there are none in the batch. So, that
is the main point | want to make there.

Then stepping back a bit further, on a

bat ch-to-batch basis or |ooking at the process,
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this process of discrimnating between good bat ches
and bad batches is not a perfect process because of
statistical variation. So, | just shortened it by
saying you can't change the | aws of probability.

[Slide]

I want to give you an exanple. This
exanple is just for illustrative purposes. Suppose
that what we were going to do is to take a random
sanple of 30 units; we are going to | ook at them
we are going to accept the batch if we don't find
any non-conform ng units.

Wth this particular strategy we will have
about a 10 percent chance of passing a batch that
has as high as 7.5 percent. This is sinple
mat hemati cal cal culation; there is nothing
conplicated about it. It will also have slightly
more than a 10 percent chance of failing a batch
containing only a fraction of a percent
non-conformng. So, this plan does not achieve
perfect discrimnation.

[Slide]

If you will bear with ne, let nme give you
this plan in the formof an operating
characteristic curve. You have seen these so

don't need to take a lot of tine to explain an
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operating characteristic curve. Basically, an
operating characteristic curve is a hypothetical,
theoretical tool to help us exam ne what woul d
happen under a set of supposed conditions. In this
case | amusing percent non-conformng in the
generic sense. That is the way the scale would go
for this particular operating characteristic curve.

The thing about this curve that | want to
bring out is, first of all, the points that | told
you about, the 10 percent probability acceptance of
7.5 percent are shown on there. There is also
about a 50-50 chance that you will accept a batch
containing 2.3 percent non-confornance.

Now, you may say, well, | don't like that
curve. Sonebody nentioned this norning an idea
curve is a step function. That is correct. So, we
m ght think about nmoving that curve. Let's suppose
that we wanted to pivot around 2.3 percent, the
indifference quality level is what we call that,
the quality level that you accept or reject with 50
percent probability.

So, suppose we wanted to steepen the curve
at that point. What we have available to us is
sanpl e size, accept nunber, nunber of stages, that

sort of thing available to manipulate that curve
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The point is that no matter how nuch we mani pul ate
it, how much we can change those things, we can
never change the shape of that curve to where it is
a step function. W just can't get it there. So,
there is always--al ways--the probability, slight
probability that you will accept a batch which you
woul d not like to accept and that you would reject
a batch that you would like not to reject. That is
just inevitable. So, that is ny point there, you
can't change the | aws of probability.

[ Slide]

In summary, you can't elimnate
non-conf ormance even with 100 percent screening,
but we can't do that. But when we test only a
sanpl e what we observe in the sanple doesn't give
us any absolute certainty with respect to what is
in the batch. Finding no non-confornmng units in
the sanple doesn't tell you that it is free from
non- conformning units.

So, zero tolerance criterion as an el enent
of final product testing cannot elimnate
non-conformng product. At this point let ne come
back to a couple of things that | wanted to
enphasize. First of all, non-conformng in this

case doesn't necessarily nean good, bad, fit for
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use, safe, not safe. | amnot talking about that.
As non-confirmng here, | amusing the termto nean
does it neet the acceptance criteria or not,

wi t hout going further and asking whether the
acceptance criteria are appropriate or not. So,
non- conf orm ng should be a non-enotional word for
you. That is what | amsaying. | knowit is not
but it ought to be.

The second thing that | want to say about
this, therefore, is as an elenent of final product
testing--1 nean, you m ght be tenpted to say, well,
| ook, John, what are we to do? You tell nme we
cannot do anything about inproving the quality.

No, | amnot telling you that at all. Wat | am
telling you is this, that zero tolerance used as an
el ement of final product testing can't do that in
and of itself.

I have to hark back to sonme of the things
that Darl ene was tal king about when she said, you
know, quality is built in. O course, you rely on
all of that stuff but not the final sanpling and
acceptance criteria.

[ Slide]

Wth that, et me nove to the second point

I want to make, and that is that zero tolerance is
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not necessarily the best option anpbngst all of
those that you have available, and that it m ght
have sone drawbacks that make it sonething you

m ght not want to do

[Slide]
First of all, it is only one of severa
options and nmaybe the | east desirable. In order to

illustrate this point what | amgoing to do is show

you a set of hypothetical sanmpling plans. It is
just for illustrative purposes, please. So, |
don't knowif it relates to DDU testing or not. It

may; probably doesn't.

Along this axis then | have the percent
non-conforming. Let's suppose, let's just suppose
that these plans, and others that we ni ght
consi der, are supposed to have the sane linmting
quality. Wat | nean by that is they are supposed
to have a five percent probability of acceptance at
a point where they are five percent non-conforning.
Those are supposed to be the features of those
plans. That is the thing that we want to tie them
to, let's just suppose.

What you can see here is that by com ng
away from zero accept what | have the ability to do

isto tailor these plans in a way that nore nearly
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achi eve the ideal that you were speaki ng of

earlier, that it noves it towards the perfect step
function. Also, although you can't tell it and you
m ght say, well, that is trivial down in this part,
down in the | ower part of the curve, what

i ncreasing the sanple size and changi ng the set
nunber does is two things simnultaneously.

I't sinultaneously increases the
probability of acceptance of batches that are over
in the | ower percent non-conformnming range and it
si mul t aneously decreases the probability of
acceptance for those that are in the five percent
or above. Now, the anmount of change is trivial but
the fact remains that you do decrease that
probability.

So, increasing the sanple size and
changi ng the set nunber acconplishes maybe what you
want to acconplish. | nmean, you m ght have | ooked
at the N equal 59 accept zero and say, my goodness,
that has a 10 percent or a 20 percent probability
of rejecting batches that have a fraction of a
percent non-conforming. | amnot trying to relate
this to DDU, | amjust saying that hypothetically
we m ght say, oh, that is unacceptable; we can't do

t hat.
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So, you have the option here. M point is
this, zero accept is only one of several you night
consider. There is nothing sacred about it, and it
m ght not be the best one for the purpose you
i nt ended.

[Slide]

The next point | want to make is that the
zero accept criterion applies to sanpling and
acceptance for attributes. Now, sanpling and
acceptance for attributes is a case where you are
cl assifying or counting.

[Slide]

So, to illustrate what coul d happen there,
let nme give you the exanple, say, of a large
contai ner of beads that range fromdark grey to
light grey. Suppose, those are the beads. You are
trying to classify these as black or white. The
bead that you pick up is either black or it is
white. If you think about that and you visualize
that, you see that several difficulties arise

I want to highlight three of them First
of all, where do you draw the discrinmination |ine
bet ween bl ack beads and white beads? Wiere is the
|ine between the good beads and the bad beads? You

give rise to a lot of argunent and di scussion about
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where to draw the line. So, that is one thing that
happens when you apply attribute type inferences to
conti nuous dat a.

The second point | want to nake is that
risk of msclassification is really high if your
measuring process can't distinguish. You could
say, well, you know, there is probably a w de range
here and | can tell nostly between |ight and dark
Wel |, suppose that the range was snaller and
smal l er and snaller to where your eye was having
difficulty in discrimnating. You can see that in
those cases you have a |l arge chance of putting the
bl ack beads in with the white and the white beads
in with the black. So, you are m sclassifying.

So, the risk of misclassification is very high,
especially if you can't discrininate.

The last point | would Iike to make is
that when you apply that kind of attribute
procedure to continuous data you just throw away a
|l ot of the data, the useful data. You don't make
use of available information you have.

Now, when you have a case of testing and
it is expensive, and whatever, | think my
recomrendati on woul d be nake the npst use of the

data that you can possibly get. Don't just
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arbitrarily disregard features of the data; use
everything that you have available to you. So,
maki ng an accounting or classification process out
of a continuous data situation disregards nmuch, if
not nost, of the useful information.

[ Slide]

Let ne summarize this part. It is only
one of several avail able options you m ght want to
consi der.

I amsorry, | have one nore point to make,
bear with nme. This is inportant. | hope |I am not
putting you to sleep but | amgoing to give you
anot her series of operating characteristic curves.
That is, that zero acceptance renoves sone
flexibility that you m ght want to have. | want to
illustrate that to you because that is inportant.

[ Slide]

I am going to show you now anot her set of
operating characteristic curves. These are again
chosen arbitrarily just for the purpose of
illustration. Wat | amgoing to try to illustrate
to you is the feature of zero accept plan that, in
my view, has a negative consequence to it. You
m ght suppose that we are considering three plans

here and, again, the nunbers are arbitrary but
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these three plans are all zero accept plans.

What you notice about these curves is that
they are all concave. They all do that. You can
mat hematically prove that that is true. Now, you
could say, well, John, that is kind of interesting,
but it is nore than academic and | will tell you
why it is nore than acadenic. Because these types
of curves have the feature that as you increase the
sanpl e size you decrease the probability of
acceptance regardless of the quality level. You
decrease it for quality level over to the right but
you decrease it for quality level over to the left.

So, what is the consequence of doing such
a thing? Suppose | were in the position of telling
a manuf acturer what woul d you do; what woul d you
recomend, if they told nme, well, you know, they
told us we had to do a zero accept plan, | would
say then your best option is to take the small est
sanpl e size you possibly can because, if you
i ncrease the sanple size, what you are going to do
is increase the likelihood that you are going to
fail a batch and you shouldn't do that. You
shouldn't do that. You should not penalize
yoursel f that way because you are probably

produci ng batches that are perfectly okay and you
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are going to decrease the likelihood of acceptance
and increase the probability of rejection

So, it forces |I think a mnimalist
strategy. So, with zero accept you cannot increase
the sanpl e size to achieve nore discrimnation
because you have the penalty of increasing the
probability of rejection at all quality |evels.

[ Slide]

There are a coupl e of inportant
consequences of doing that. |In the fornal
val i dati on exercise you nmight want to do somet hi ng
different than accept a sanpling plan. You mi ght
want to take nore data. You mght want to | earn
more about the process. Well, if you are stuck on
zero tol erance and zero accept, don't do that
because you are tenpting fate. Don't tenpt fate
anynmore than you have to. Do the mninum necessary
to get through this exercise. |In that case,
val i dation becones kind of a roll of the dice and a
usel ess exercise. |In ny estimation, that is not
where the industry ought to go but that is just ny
opi ni on.

In stability testing also this mnimalist
strategy would force the producer to think about

let's not do any nore tests or test any nore tine
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poi nts than we absolutely have to. Wy not?
Because every tinme you run that test you increase
the probability that you are going to roll craps,
if you will pardon the expression. You are going
to fail a batch

Thi s can happen--unfortunately, this can
happen regardl ess of whether the quality attribute
i s changing over time or not. Supposing it is
absol utely stable, nothing is happening and you
still increase the probability of stability
failure. That, again, | don't think is where we
want to go

[Slide]

So, in the context of attribute sanpling
zero tolerance is only one of several things you
m ght consider. Wen you apply a yes/no criterion
to continuous data what you do is you do three bad
things. You discard useful information. You cause
an argunment about where you are going to place the
boundary point. And, you raise the potential for
serious msclassification. So, that is not a good
thing either.

Finally, a zero tolerance criterion can
force a mninmalistic strategy in order to cope

possibly with an untenable situation. |If you are
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forced into zero tol erance, then your only good

strategy is to minimze the sanple size that you
take. So, | believe it probably is a very poor

choi ce from avail abl e options for DDU testing.

[ Slide]

So, let's ask is it required. No, it
appears to be borrowed fromthe USP. If it is not
required, is it a good thing to do anyway? It
cannot elim nate non-conform ng product; a poor
choi ce anongst many alternatives; and has mmj or
drawbacks that render it inapplicable to DDU
testing.

At this point | want to expand--as | was
preparing for this talk and | was talking to people
and getting feedback, people shared with nme that
zero tol erance, zero accept, as | say, is not just
a scientific thing; it is an enotional thing
because we place undue reliance on finding no
defects in the sanple, if you like.

| understand that. What | would like to
do is to give you ny personal experience with this
and how | cane to where | amenotionally with this
issue. So, when | first started in the industry
sone 28 years back, | studied the quality

literature, the quality control literature, and
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found this term"defect" and "non-conformance" in
descri bi ng how we went about things. That bothered
me because when | thought about it | thought, no,
this won't work. We are a zero defect industry.

We can't do this sort of thing.

It is not the sanpling and acceptance
poi nt that determni nes whether or not you have zero
defects or whether you have, you know, excellent
quality. The sanpling acceptance plan is not it;
that is not where it is at. It is back to what
Darl ene Rosari o was saying, the confidence you have
is the things you did before you got to the
sanpl i ng.

So, | got through that. Well, we are not
going to allow defects out on the marketpl ace
because we have a sanpling plan that has an
acceptable quality level that is maybe different
than zero defects. So, | don't know whet her you
are there or can get there; maybe you can't. But
that is how | got there.

The second part about the poor choice from
many alternatives, | cane, over the course of ny
career, to dislike, actively dislike zero accept
plans and | disliked themfor the follow ng reason,

I felt like those types of plans to folks in ny
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organi zation, who didn't really think about it,
gave them a fal se sense of security. It was an
illusion. |In other words, zero accept sanple,
nothing in the sanple, that neans everything is
okay. It gave the illusion or a fal se sense of
security, and to ne that is insidious because
getting a fal se sense of security then keeps you
from doi ng sone of the other things that you ought
to do.

So, | actually am opposed to zero accept
on an enotional basis, on a personal basis. So,
let nme just wap up by saying that | do agree with
the decision of the FDA and the | PAC-RS group to
drop zero tolerance. | think that is a good
choice. | amopen to questions.

DR KIBBE: Questions? Go ahead, Judy.

DR. BOEHLERT: Just a quick question for
you, John. You say that zero defects cannot
confirmthat there are non-conformng units in the
batch. But, on the other hand, if you go to
standard devi ation and the nean and you just barely
meet it with the nean and you just barely neet
requirenents with the standard deviation and you
have units that are bel ow what used to be the zero

defect limt, what do you then do? |Is that okay?
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DR MURPHY: Well, tonme it is a
question- -

DR BCEHLERT: | haven't worked out the
math but it seens to nme you coul d be passing sone
really poor batches.

DR MJURPHY: Well, in order to answer that
I amgoing to have to go way beyond ny | evel of
expertise, which is | don't know how that rel ates
to clinical significance or safety or efficacy.
can say this, there is a possibility, depending on
what plan you choose, that you m ght have nore
non- conf ormance in the sense of too much
variability. But help nme understand what you are
aski ng.

DR BCEHLERT: What if the batch isn't
variable but it is really on the |ow side and you
have a nunber of units that are at 70 percent,
which is outside acceptable limts now, but without
the linmts they woul d be okay as |ong as the nean
and the standard deviation is okay?

DR MJURPHY: Ch, | amsorry. Limts do
not guarantee that. |In fact, whatever we talk
about, one plan has exactly the same features and
defects as another plan. |n other words, the FDA

pl an versus the paranetric tol erance plan that is
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bei ng proposed, those are no different in their
failure to perfectly discrimnate. So, | don't
know-you m ght say, well, this plan accepts nore
that kind of product than the other plan, but you
have to tell ne whether you want it to or not.

DR BOEHLERT: | amjust going on ny |ong
history with quality control and when, indeed, you
do find batches where you have very low units there
is usually some problemw th that batch. By
getting rid of that zero tolerance criterion--you
know, | amnot sure | am saying we should stay with
it, but by getting rid of it there is one safeguard
that is gone that used to be there

DR. MURPHY: Well, okay, let me try. Are
you speaki ng of applying this process over a |long
period of time? Because what the operating
characteristics showis that over a | ong period of
time these plans are, in fact, equivalent, |
believe, in the area that you are concerned about.

DR BOEHLERT: As | said, | haven't |ooked
at data.

DR. MURPHY: No, | amjust going fromthe
operating characteristics alone. Those operating
characteristics, as far as what | have seen,

achieve the limting quality |evel as defined by
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the working group. Am| there yet?

DR. BOEHLERT: | am i stening.

DR, MJURPHY: Ckay. You know, | don't want
to challenge you but I want to ask you if part of
that is alittle bit of "rubber ducky,"” that if |
don't see anything in the sanple then | feel really
good about the batch? No?

DR. BOEHLERT: You are still taking a very
small sanple. |In that small sanple, if you do see
things, that is ny concern

DR. MURPHY: Ch, absolutely. Absolutely.
I am not advocating that you don't act upon what
you see in the sanmple. | guess what | would say is
this, the level of non-confornmance that you see in
the sanpl e when you saw i nferences to the batch,
the fewer you see in the sanple the nore confidence
you have about what the level is in the batch, but
you never achi eve perfect confidence about what is
in the batch. 1In other words, if you don't see
anything in the sanple you can be reasonably
confident that the level is low |If you see one in
the sanmpl e, then your confidence either erodes or,
you know, the | evel you can be confident about gets
hi gher. But you are never 100 percent confident

that there is none out in there in the batch. |
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think what you are saying is if | see sonmething in
the sanple | cannot, in good conscience, not act.

DR KIBBE: Lenf

DR MOYE: M conment now is not as a
Bayesi an nor as a frequentist but as an airpl ane
passenger. | do take a little bit of an exception
to your anal ogy about the airports. | think that
your anal ogy was zero tol erance doesn't work; | ook
at airport security. WelIl, the problemw th that
analogy is that the airport security per passenger
assessnent is not very good. You know, | say that
havi ng had to take nmy boots off and take ny belt
of f yesterday, getting up here. Neverthel ess,
clever people can slip through. So, | think if the
assessnent were inproved, then this would be a fine
exanpl e.

DR. MURPHY: Ch, you are saying we could
do a little better job of 100 percent screening.

DR MOYE: Right.

DR. MURPHY: That is a point well taken

DR. MOYE: The second issue is you raised
a good point about the fact that if you tested
everyt hing, then you woul d destroy everything and
you woul d have no product. Well, if | renmenber our

| ast nmeeting here, that may not be so true anynore
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because there is a |ot of research now going into
non-destructive testing where you can eval uate

i ndi vidual units or individual containers

t hroughout the entire production stream and j ust
elimnate the ones that are defective, which I
think we would all agree would be the preferable
way to go.

DR. MURPHY: Should | respond? | would
agree. | would absolutely agree that where you can
do it technically and econonically, probably 100
percent screening is better than not doing it.
Where | woul d possibly diverge fromyou, and maybe
you weren't saying this, but | would not rely on it
as the means to cull out the bad and to pass on the
good. If that is your only defense against it, to
me, | think you are also nissing the boat. You
need to have all of this other stuff that Darlene
was tal king about behind it and then your 100
percent screening, to me, you can place reliance on
it and have sonme degree of confidence init.

| do apol ogi ze for the airport screening.
I just wanted an exanple that was sort of current,
that you could relate to on a current basis.

DR MOYE: Let ne talk to you about

anot her exanple that | could relate to, it is the
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whol e notion of how zero tol erance can be

m sl eading. | thought one thing that didn't come
through in the first half of your talk that cane
through in the second half is that the reliability
of zero tolerance is related to the sanple size.
think in the first exanple you gave the sanple size
was N equal s 30 and you gave sone probabilities
which | agree with you on, but those probabilities
can certainly change if you choose a |arger sanple
size or a smaller sanple size

DR. MURPHY: Right.

DR MOYE: And the issue about the
admi ni stration becom ng confortable with the notion
that they think they are catching everything truly
is one of education, isn't it? | am sure sonebody
as persuasive as you could talk to your
adm ni stration and show them that even though zero
tol erance mght be useful, it doesn't suppl ant
everything el se that could be done.

DR. MURPHY: Well, in spite of ny
brilliance and ny ability to convince, | found that
sonetines, as a statistician, they didn't want to
listen to ne. | know you find that hard to
bel i eve- -

[ Laught er]
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DR KIBBE: Let's go to the Bayesian.

DR. SI NGPURWALLA:  Well, the good news is
what Dr. Moye said. He tal ked about
non-destructive testing. That is his first step
towards thinking |ike a Bayesian.

[ Laught er]

Now | would like to comment on your whol e
talk. It was very clear, very instructive,
everything. The main point that was m ssing here
is that what you call zero tol erance, which kind of
is amsleading term is very inmportant if you
consider the costs of sanpling. If it costs you a
|l ot to sanple, then you would rather sanple a few
items and not observe any defectives than take a
| arge sanpl e and observe a few defectives because,
as your operating characteristic curves show, those
have the same probability of acceptance. So, the
i dea of zero tolerance cones into play if the cost
of sanpling is brought into the picture.

I will now give you another point. The
topic you talk about has a very deep phil osophica
and scientific tradition and history. The topic
pertains to the follow ng, can one ever enpirically
prove a law of nature? |If you want to prove a |l aw

of nature you do want zero tol erance or 100 percent
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tol erance, dependi ng on which side of the argunent
you want to prove the law. So, the zero tol erance
matter is not to be disnmssed as lightly as you are
making it out to be.

DR. MURPHY: | amsorry, you |lost ne on
t hat one.

DR, SI NGPURWALLA: Suppose you have
i nvented a medi ci ne which you claimis guarantied
to cure a disease, which is like saying | want to
prove a |l aw of nature, then zero tol erance woul d be
the relevant thing to do.

DR, MURPHY: Ckay, | will have to take
your word for it. Wth respect to your first
poi nt--should | comrent on that because | do agree
with you? | amnot saying that in quality
technology and the field of quality control there
isn't a place for zero accept sanpling. | believe
there is. The first place | believe there is a
pl ace for it is when, as you say, the cost of
sampl ing and the cost of neasurenent is very high
and you are willing to take a high risk, or a
hi gher risk of going to another stage. Were
have seen that applied is, say, a first stage of a
mul ti-stage plan where you say in order to get an

overall reduction in the sanple size, the average
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sanple size, what | will dois | will accept a
hi gher probability of going to another stage at
which point | can discrimnate nore clearly and
will stand the risk with the zero accept that |
will have to do it nore than | ordinarily woul d.
So, what you are exchanging there is the cost of
sanpling for the risk of doing nmore sanpling now
and then but on average there is the ability to
reduce the overall sanple size. So, yes,
absolutely, there is a place for zero accept.
There is also a place as a single stage, for
exanple. There was an exanple that | found in the
course of ny career-

DR SI NGPURWALLA: But the risks are
equal .

DR. MJURPHY: | amsorry?

DR. SI NGPURWALLA: The risks are equal
Every tine operating characteristic curves
intersect the risks are the sane.

DR. MURPHY: Ch, okay, but in that case
what you woul d be doing would be to maintain the
limting quality level while increasing the
probability of accepting batches that have a | ow
percent non-conformance. You are decreasing the

producer's risk, if you like. So, you are willing
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to take a larger producer risk at the first stage
in exchange for a larger sanple that you m ght have
to take and ultinmately you woul d i ncrease the
producer risk over the single sanmpling plan.

DR. KIBBE: | have an FDA staffer who
wants to say a few things. Don?

DR. SCHU RMANN: | wanted to perhaps
anplify a point you made, bringing sone things
together. In your slide nunber 15 you spoke about
t he di sadvantages of an attribute type of sanpling
pl an where all you do is nake a note of whether
sonething is on one side of the limt or the other
side of the Iimt. The FDA current draft gui dance
for the FDA test is nostly an attribute plan,
al though it does have a criterion on the sanple
mean as well, but nostly it is an attribute plan

If you have an attribute plan, | think you
may want to have the zero tol erance because of what
I call the "holy cow' factor. Suppose we were to
redefine the current FDA guidance test so that it
said no nore than one unit is outside 75-125
percent of label claim and you could have a coupl e
of batches of different products that each passed
the test with one unit outside of those limts, but

for one of those batches the observation that was
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outside the Iimts was 74 percent of |abel claim
and you woul dn't be terribly worried. But here is
this other batch that passed the nodified test,
nmodi fied by allowing one unit to be outside of
75-125, except that one unit was 2 percent of | abe
claim You would |l ook at that 2 percent and you
woul d say holy cow, what is going on here? How in
the world did we get a dose of 2 percent of |abe
clain? Yet, it would pass the test.

Now, the | PAC-RS proposal with the nean
and the variance at 2 percent woul d have an adverse
i npact on the sanple nean and the sanpl e standard
deviation and, therefore, its inpact would be the
way we would want it to be. But | just want to
enphasi ze that zero tolerance has a place if it is
an attribute sanmpling plan.

DR. KIBBE: | want to ask just one little
question and then we need to nove forward. Al
those curves up there showed us an N value for the
nunber of sanples that we would have to assay. M
question is if | nake a batch of 100,000 products
or if I make a batch of 200,000 products, is ny N
the sane regardl ess and | get the same curve
regardl ess, or can | make a batch--if | know that |

am going to accept two rejections if | use 124
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sanples and no rejections if | use 30, well, | wll
make a batch of a quarter million and do the 124
and reject two.

DR ADAMS: In a practical sense, once
your batch is very large it may be considered, for
all practical purposes, infinite, in which case it
is the sanple size that is the one thing that
determines it. Only when you get into a situation
where the sanple is, say, up to or nore than 10
percent of the total batch, and we are not in that
situation, would you have to consider finite
statistics. It is a case of can you consider
sanpling froman infinite population or a finite
popul ati on?

In practical terns, once your batch is a
certain size it is the size of the sanple that
determ nes everything. |Is that where you were
going? In other words, the sane sanple size does
the same thing for you

DR. KIBBE: Right. \Where is that
denoni nat or ?

DR ADAMS: For the batch size?

DR KIBBE: Yes.

DR ADAMS: It doesn't cone into the

equation at all.
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DR KIBBE: You just said there was a
break point.

DR. MJURPHY: Ch, | amsorry, ten percent
when you sanple to where your sanple is up to ten
percent of your population. |In other words, if you
had a batch of 100 units and you took a sanpl e of
ten, that would be a case where you nust
acknow edge the size of the batch in relation to
the sanple size. Wien it is smaller, and snaller,
and smaller then it does not natter. For al
practical purposes, you might as well consider the
batches infinite.

DR. MOYE: Well, then doesn't this beg the
question of which paradigmis nost beneficial to be
in? Is it the one where we are sanpling using a
bi nom al distribution with an infinite popul ation,
or is it the one where we take nmuch | arger sanples?
To me, it is not so nuch the size of the
popul ation, it is howlarge the sanple size is.

So, if you have a sanple of 100,000 I woul d agree
that sanpling ten pills puts you in the binoma
nmode, but how about if we said that of 100,000 you
sampl ed many nore than ten pills? How many?

DR MJRPHY: Ten percent.

DR. MOYE: Well, then what happens to the
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OC curve?

DR MJURPHY: No, the OC curves are not
represented by the binomal distribution. You
shoul d cal culate themwi th the hypergeonetric, of
course. Absolutely. Absolutely, yes.

DR KIBBE: This has been really good but
we still have one gentlenman, with baited breath,
who thinks that he is speaking at 2:30, which
happened 15 mi nutes ago. M chael Gol den?

Sunmary and Status of | PAC-RS Proposal for |nproved
Control of Delivered Dose Uniformty of Orally
I nhal ed and Nasal Drug Products

MR GOLDEN: Hello, everybody.

[Slide]

I am here today to talk on behal f of
| PAC-RS on the subject matter of the paranetric
tol erance interval and give you an idea of the
status of discussions between the agency and the
industry. | will be very interested to let you al
under st and the perspective of industry on this.

[Slide]

Before | begin really, | would just |ike
to nake it clear that | amrepresenting | PAC-RS and
we are a consortiumof a nunber of conpanies

representing | arge pharnaceuti cal conpanies,
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i nnovat or pharnmaceuti cal conpanies as well as
generic companies. W spent a long tine devel opi ng
this proposal and it took us a long tine to reach
consensus that this was scientifically sound and a
suitable thing to put forward. | just want to
reiterate that we still hold that belief after al
t hese di scussi ons.

[ Slide]

My talk is really broken down into four
different areas. First of all, | will provide a
review of the history of interaction. | wll issue
a plea for renewed vigor in our discussions and a
hope that we can conme to resolution within six
months. | will recap sonme of the issues around the
different types of DDU tests, the agency's current
test as well as the PTIT test. | wll define
limting quality because that is a key feature of
our proposal. Then | will get into discussion
about the areas where we are aligned; areas where
we still have unresolved issues. Then | will put
forward a plan for noving into the future.

[Slide]

So, why are we here? | nmean, | think it
is inportant for you to understand whey the

consortiumwas formed in the first place. There
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are a |ot of O NDP products out there that
currently are helping mllions of people to treat
their diseases, and | think we would agree for
those products, they are fit for use and they are
doi ng what they are designed to do, which is
enhance the public health.

The problemthat we have is that there is
a nunber of product types and in certain instances
we can't always neet the draft gui dances with the
di fferent product types due to various constraints,
I'i ke technical capability for a particular product
t ype.

As a result of that, there have been a | ot
of products that have been approved wi th exceptions
to the specifications that are presented in the
draft guidance. | guess this norning it was sort
of assumed that every single product that is
approved has that spec and what | amgoing to
present to you this afternoon is that that is not
entirely true. There are exceptions made and we
make the exceptions because of the need to realize
that they need to be fit for use and sone variance
can be acceptable, as long as it is denpnstrated to
be acceptable in the clinic.

So, we need a better approach than a
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one-size-fits-all, which is what we have right now.
At | east on paper, that is what we have right now
So, what we did, we developed this test that was
flexible, that was scientifically sound, that would
allow us to take into consideration the capability
of the multitude of product types that are out on

t he market.

[Slide]

Just to recap sone history, back in 1998
and '99 there were sone draft guidances issues and,
as a result of those gui dances, there were numerous
i ndustry comments nmade. There was a neeting in
June of 1999 where over 500 people fromindustry
showed up to discuss the issues brought about in
the draft gui dances. Sone folks in the industry
got together and anal yzed sonme data to denpnstrate
that the specifications and things that were
required in the draft gui dances are not necessarily
suitable for all product types.

As a result of the draft guidances,
| PAC-RS was fornmed with the hope that we could work
with the agency coll aboratively to devel op
regul ations that are scientifically based and
sound, and a good approach for both parties.

So, we devel oped the statistical approach
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and we have had several opportunities over the
years to present it to you, guys. We have had a
| ot of neetings over the |ast year to actually
di scuss this in detail with people Iike Wally and
peopl e li ke Don and people like Ajaz. Certain
aspects were conmmunicated in terns of the concern
that the agency woul d have and we have done
addi ti onal work and made ninor revisions to our
proposal to address those issues, and we are
continuing to take their feedback to see if we can
tweak it alittle bit nmore. But, in general, we
bel i eve the approach is suitable.

[Slide]

So, what | amasking for nowis for the
agency to pick this issue up again with renewed
vigor so that we can get it resolved in the next
si x nonths because we have really sort of stalled
in our progression of discussions. It was good to
see Wally's slides this norning to see that there
is a unified agency position at this point. That
is something that we have been looking for, for a
long tine and | was happy to see that.

But what we need to do is find a nmutually
agreeabl e way forward because the approach that

Wal |y described this norning puts us back to where
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we were when we started this whole thing, that the
current specifications are too tight for al

product types. So, to start where we were, that is
not sonething that is in our best interest to nove
forward with. So, we really do need to have an
agreenent that there can be sonething nutually
agreeabl e out of this endeavor. Utimtely, we
would like to see a draft guidance issued on this
particular topic because it is so inportant.

[Slide]

Just as a brief recap, and you have seen
all of this already today, the current FDA test is
a nonparanetric test, for the nost part. To
determine uniformty you count the number of
sanples within pre-fixed limts. There are zero
tol erance aspects that we have described ad
nauseam

What | would like to point out is that it
is too stringent for all product types. There are
certain product types that are capable of neeting
the specification in the draft gui dance and sone
that aren't, and it is not because they are poorly
manuf actured; it could be that the technol ogy that
is available for those particular products limts

it to the extent that it can't routinely neet the
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1 draft gui dance specs. There have been products

2 approved that fall into that category, and the

3 reason that they were approved is because, froma

4 clinical standpoint, the safety and efficacy were

5 clearly demonstrated, and froma quality

6 standpoint, it wasn't too far fromthe approved

7  standard.

8 So, what happens in review of applications
9 is that when we put forward these specifications

10 that deviated fromthe draft guidance, it leads to
11 | onger reviews and many times we end up accepting a
12 specification where there is a high potential for
13 failing a good batch. Qur approach is not nagic
14 but there are some advantages to it. W have

15 tal ked about those earlier today. It

16 simul taneously controls the nmean and standard

17 deviation. That is what we mean by a paranetric

18 test. It relies on those two statistica

19 parameters. There is no zero tol erance because we
20 si mul t aneously control both mean and standard

21 deviation as a result of the design of the test.

22 And it is suitable for the broad variety of O NDP
23 product types.

24 Now, how do we achieve this? W nmintain

25 or inprove consuner protection. Wat we nmean by
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that is when we designed our test, we designed it
to match at agency's test with regard to ability to
detect really bad batches. And so what we are
saying in our proposal is we nmaintain that sane
| evel of control to detect these really bad
bat ches

But, at the sane tine, we reduce the
producer risk and one of the ways we do that is we
increase the slope of that operative curve. And we
use the information nore efficiently. So we have a
hi gher, a better, ability to detect the difference
bet ween good and bad batches as a result of that.

There are sonme additional benefits. |
will just go over a couple of themhere. Different
products have different sanple sizes because
di fferent products have different process
capabilities or perfornmance capabilities. Certain
product types, you can take a small sanple to nake
a high-quality decision that the quality is
accept abl e whereas others with nore variability
woul d require nore sanples to make the sane quality
type of deci sion.

The consuner protection is maintained for
all sanple sizes and | am going to show you sone

graphs in a few mnutes where this becones very
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obvi ous. The other advantage of our test is we can
do all tests simultaneously. It is a pretty sinple
design. It is fairly straightforward and it can
measure within and between container uniformty in
one test.

So how do we achi eve our goals? Again, it
is not magic. W use the information nore
efficiently with parametric tests because we take
advantage of the infornmation that is already there
in the sanple that we use. And, in general, what
we will find is that we would test nmore sanpl es
with the paranetric approach than we will for the
current FDA draft gui dance approach. So there is
nmore i nformation avail able to nake the decision

One of the key concepts that we have put
forward in our proposal is a concept called
coverage. What we nean by coverage is the
proportion of doses in a batch that are within a
target interval. And, if you accept this as a
quality definition, then batches having the sane
coverage are considered to be of equal quality.

This can be graphically represented in the
on the slides. On the left-hand side, we have a
distribution. On this side we have one that is off

target but it is nore tightly distributed. |[|f both
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of these products had the same proportion of doses
within this target interval, then they woul d be
considered to have equal quality fromthe coverage
perspective. There is a trade-off in this approach
inthat if you are off target you have to have a
tighter distribution to naintain that sane | evel of
cover age

[Slide]

The other thing that is inportant to
under st and about our approach is a concept called
limting quality. John referred to it in his
presentation. Really, we define it as the point
where 95 percent of the batches are rejected or
only five percent of the batches are accepted. In
terns of coverage, the limting quality that we
proposed is that 85 percent of the doses would fal
between the interval of 75-125 percent of |abel,
which it turns out to be the sane limting quality
as defined by the agency's draft guidance
specification for multi-dose inhalers. So, we have
mat ched the agency's test at the limiting quality
point. This will all becone a little clearer in a
few m nutes.

[Slide]

Sone of the assunptions that we rmade when
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we devel oped the test were that the consuner
protection inplied by the draft gui dance was
acceptabl e, and we have gotten feedback that that,
in fact, is true, that the ability of the FDA test
to reject bad batches is good so that if we node
our approach to the sane level of scrutiny as their
testing, that would be a good thing. This has been
the standard that has been around for years, and
years, and years and so, froma practica
standpoint, it seens to be working.

The other thing that we did is we assuned
a nornmal distribution and this isn't a bad thing.
Assuming a normal distribution is very common in
i nstances where there is a container that you are
measuring that is affected by nultiple variables.
it is the scientifically correct thing to do and we
did it in this particular instance.

[ Slide]

But there is sone rel ationship between
these assunptions and practical applications. W
don't just accept themw thout testing them \Wat
we did during the process of developing this
proposal was to evaluate some industry data to
under st and whet her or not the assunption of

normality is a good one. W collected data for a

file:///IC|/Daily/1021phar.txt (247 of 314) [11/4/03 1:21:19 PM]

247



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

248
variety of product types, and what we found is that
this assunption is a reasonable thing to do for
these products; that they are, for the nost part,
very normal ly distributed.

We were also interested, once we devel oped
the test, in howthe test would performif
chal l enged with a non-nornmal distribution. So, we
did extensive simulations using all types of
distributions. W |ooked at binonm a
di stributions, exponential distributions--anyway,
there was a whol e host of different types of
distributions that we ran through the test and
woul d say, for the nobst part, what we found was
that our test is conservative with regard to
non-normality. Does it work for every single kind
of distribution in the whole w de world?

Absolutely not. But what we believe is that it
works in the majority of cases and in the types of
situations that we would be faced with in reality.

We have taken the comments about the
agency's concern seriously. Qur statisticians are
currently looking into ways that they night revise
some aspect of the test to nake the robustness a
little bit better than it currently is. But we may

or may not be able to inprove about the ability
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because it was already very good to begin wth.
But the thing to remenber is that with all tests we
have to denonstrate through the course of
devel opnent that all the assunptions and all the
systens that we have are suitable to be applied for
a particular product. So, every sponsor is going
to be required to justify the use of this
particular test. If it turns out that it is not
suitable, then they would have to cone up with an
alternative. But we believe that it is suitable in
such a vast mpjority of cases that it would be
suitable as a default standard.

[Slide]

So, where do we stand in these
di scussi ons?
We put forward the proposal to define quality in
terns of 85 percent coverage of interval that runs
from 75-125 percent of label claim and we wanted
that to be the default standard for O NDP products
We want the suitability of that proposal to be
denonstrated not only in terns of CMC devel opnent
data but also clinical data. W are not asking to
change the rules on how we get products approved.

Based on each indication, there may be a

need to make it nore stringent or |ess stringent,
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dependi ng on therapeutic considerations and
agreenents that are made between i ndividua
conpani es and the agency.

[Slide]

So where are we aligned? | think we can
all agree that we are aligned that the paranetric
approach is suitable for control of the quality of
the batch in terns of uniformty. It was echoed in
Wally's slides and has been said over and over
t oday.

We believe that quality nust be built in
fromthe ground up. Dar gave a presentation that
described sort of a snapshot of what we do during
development. It is inportant that the sample is
representative of the batch. W agree that that is
an inportant area to consider. Currently, we agree
that there might be some opportunity to inprove the
capability with regard to non-normality, but that
still remains to be proven and we are | ooking into
it.

[Slide]

But the big issue really is the issue that
Wally referred to today, and that is what is an
acceptable quality standard because there is a

di f ference of opinion about how to control the

file:///IC|/Daily/1021phar.txt (250 of 314) [11/4/03 1:21:19 PM]

250



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

quality. W have argued for this approach limting
quality. Wally is arguing for definition of an
acceptable quality. Both of those are perfectly
fine things to do. The gap, does it exist? Is it
real? | amgoing to present sone information today
to, hopefully, give you another perspective on the
gap. Finally, we want to agree that there is no
zero tolerance required. Wen | prepared this
presentation we hadn't seen Wally's slides so we
didn't know that this is now agreed. So, you can
strike this one off for now | amglad to hear
that that is on the list of areas of agreenent.
Finally, we are still struggling with the degree of
robustness of our test with regard to non-norma

di stributions.

[Slide]

So, why is it so difficult for us to
agree? It seens like it would be straightforward
and we could do this in a short period of tinme, but
it is very difficult because the thing you have to
renenber is that there is a broad range of
performance of products on the market. So, how do
you deci de which one is the right one to choose as
the quality standard if there is a continuum of

perf or mance?
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As | nmentioned | think very early on, the
whol e reason why we started | PACGRS and we started
this DDU initiative is because the current
acceptable quality level in the draft guidance is
too high to take into consideration the performance
of all the products that are on the market. So,
this is really kind of a rule by exception for the
nmost part because there are products approved that
don't have the draft gui dance spec. But the
problemthat the FDA faces is they believe our
specification causes an erosion in quality. So, we
are at odds on what to do.

[Slide]

I amgoing to spend some time on these
operating characteristic curves. | amshow ng a
theoretical curve. | think you have probably seen
this before. The Y axis measures the acceptance
probability. The X axis is a neasure of batch
variability for the sake of this discussion. There
are two areas that we are going to tal k about nore
today. One area is this area down here, at five
percent acceptance. That is what we call liniting
quality. W chose that term nol ogy because that is
what is typically done in the quality literature

and those are typical points that you woul d choose
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to define linmting quality. So, our proposal was
based on matching the linmiting quality as inplied
by the agency's draft gui dance.

What we wanted to do was increase the
verticality of this operating curve so we could
have nore discrim nation between good and bad
bat ches because we found ourselves in the situation
of having to deal with a product that has good
performance, a product that has been denonstrated
to be safe and efficacious in the clinic is now
bei ng thrown away because there is an arbitrary
determnation that this point "defines quality."
What we wanted was nore flexibility to take into
consi deration the performance of the product.

[ Slide]

W are aback to this chart again. | can't
even tell you how many tinmes you, guys, have seen
this. But | have a different perspective on this
gap that has been identified earlier. Again, this
is an operating characteristic curve that just
gives you an idea of howthe test will performif
faced with batches that are categorized by these
paraneters here and on target. You know, the
conbi nati on of mean and standard deviation al so

plays a part in acceptance and what we have done is
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just taken a slice at one target.

So, if you look at the performance of
these two tests, what you find is there is a
separation at the 90 percent acceptance point.
That is a good thing because we designed it to do
that. W did that on purpose. The agency says
they want us to nobve our curve over to here, but
what we find in reality is that many products have
been approved with specifications that don't nmatch
this point. These products are approved and they
result in OC curves that |ook nore simlar to the
curve that we have. So, what we are trying to do
is get this portion of the curve to match what
actually is out there for approved products, and
they are not all consistent with this point, right
here. What we want to do is match the agency's
capability with regard to rejecting what we
consider to be really bad batches

I want to nake a point that people keep
com ng back to, that if you run this test and you
just barely pass, then that woul d be consi dered
good. We are not saying that because if you | ook
at this chart right here, let's say you just barely
passed the test so you are just up here on the

curve, notice what the rejection rate woul d be.
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There is a 90 percent rejection rate at that point.
Manuf acturers don't operate at 90 percent rejection
points We would be out of business if we operated
in that range. So, despite the fact that it nmight
just barely pass that spec, in reality it is not
sonething that is going to get on the market and
that we are going to routinely manufacture. So,
think that is an inmportant point.

The reason that | have included this on
this slide is just to denpbnstrate that we are not
asking for some quality to be eroded to the extent
that it is not reasonable. In fact, we are not
asking for an erosion in quality to begin with., W
are asking for the quality to be consistent with
the approved products instead of the theoretica
specification point inplied by the FDA test.

[ Slide]

| have said several tinmes that there have
been variations on the draft guidance. Sone of
those variations are described here. Each one of
them has a different shape and style of operating
characteristic. There are four different options
that we have put forward just for exanples here.

In a couple of cases what we find is that the

limting quality that we spent so much tine to try
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and match, that is eroded when you go to sone of
these plans that would have wider limts or outlier
testing. These are things that you can logically
bel i eve woul d be very variances in the FDA spec if
we consider it to be too tight.

Agai n, what we achieve is the sane | eve
of consuner protection in this area. So, we reject
bad batches at the same rate that the FDA does,
yet, we give the flexibility to take into
consi deration the performance of approved products.

[Slide]

What | amgoing to do now is spend sone
time to go over an illustration, and it is
basically a simulated production run where we fixed
the nmean and standard devi ation and the type of
distribution and coverage so that we can understand
the efficiency of both types of tests to detect
good and bad batches. W have to do it by
simul ati on because really bad data don't exist and
we don't go out trying to make really bad data on a
reproduci bl e basis, and there is very limted data
avail abl e that was actually tested to the PTIT
appr oach.

What we did, to get a good idea of what

this would do over tine, we sinulated 5000 batches.
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As you could inmagine, you couldn't do that in rea
life; it would cost you a fortune.

[ Slide]

So, these are sone really busy slides and
I will take just a minute to explain each one of
these quadrants. What we did in this particular
i nstance was sinul ate unacceptable quality batches.
We set the nean at 100 and allowed it to vary
pl us/ m nus 14 percent. W set the standard
deviation at 20 and allowed it to vary 3 percent.
On the upper portion is the performance of the FDA
test; on the |lower portion is the performance of
the PTI test. |In the vertical colum we have the
accepted batches, and on this vertical colum we
have the rejected batches. Each one of those
little dots is one of those sinulated batches.
This line that is a curve, right here, that defines
the limt of quality; it is the limting quality
line. It tells you the conbination of nean and
standard devel op that denotes the 85 percent
coverage point.

So, typically, if a batch falls into this
area, it would be considered to neet the criteria
of exceeding limting quality. If it is out in

this area, it would be considered to be a batch
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that was beyond the limting quality and so shoul d
be rejected. What we find is that both the FDA
test and the PTI test reject the vast mpjority of
bat ches. There was sone small percentage accepted
by both tests, typically close to the limt. But
what we find is that they both reject the vast
majority of batches. FDA test rejected in this
instance 98.8; we rejected 99.9. | amnot going to
claimthat that is a significant difference. All
amgoing to claimis that they are conparabl e.
They both reject the bad batches nobst of the tine.

[Slide]

This is the opposite situation where we
simul ated batches that would fall within the 85
percent coverage region. W let the nean vary by 9
percent and the standard devi ation vary around 10
percent. For the FDA test we accepted 65 percent
of the batches. W rejected 35 percent of the
batches. That is not necessarily a good thing if
you consi der that the regi on where the rejected
batches fall is not unlike the regi on where the
accepted batches fall. So, there is not a very
good ability of the FDA test to detect good and bad
batches. It is nore along the Iines of what John

was referring to as a roll of the dice.
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If you | ook at what the PTlI test achieved,
there was a 95 percent acceptance of these batches,
and we knew to begin with that they should fal
within this region, so should be acceptable. For
the batches that were rejected, you can see that
there is a differentiation in the shape for the
accepted and rejected batches. Mst of the
rejected batches are starting to nove towards the
85 percent coverage line. So, there is better
discrimnation for this test conpared to the FDA
test in this particular instance.

This is just one sinulation and there
coul d be a whole host of others, but we thought it
woul d just illustrate the points that we have been
trying to nake.

[Slide]

So, what are the summary points to make
fromthose slides? The PTI test is nore accurate
at indicating the appropriate disposition for
batches. Wth regards to unacceptabl e bat ches,
both tests perforned sinmlarly in that they reject
really bad batches nost of the tine. For
acceptable quality product, the PTlI test rejects
fewer acceptabl e batches than the FDA test, and

that is the really inportant point that we woul d
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like to | eave you with.

[Slide]

So, what are our future plans? W would
like to agree that this PTlI approach is the default
standard. We want an approach approved that is
paranetric, has no zero tol erance, where we use
coverage to define quality.

We would like for the producer and the
agency to have the flexibility to agree on a sanple
number that is consistent with the capability of
the product. For exanple, if you have a very
repr oduci bl e product you could agree to a fixed
sanple size that is smaller than a product where
there is nore variation, and you want to have the
sanme | evel of confidence in your decision so you
woul d go to a higher sanpl e nunber

But we are not advocating changing the
sanple size frombatch to batch. Wat we are
advocating is that there is an appropriate sanple
size for each type of product based on that
product's capability, and that woul d be agreed on
with the agency as part of the application.

We would like for this to agree on a
quality standard that is acceptable to the FDA and

the industry, as | have stated. The one that is
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inmplied by the current draft guidance isn't really
acceptable to industry because it is causing us
significant grief for not a |ot of benefit. And,
we woul d l'i ke to have the draft gui dance published.

[ Slide]

So, how do we plan to go forward? Number
one, we are going to conme here today and tell you
about where we stand. To be honest with you, since
March we haven't nmade a | ot of progress in
resolving the issue of the gap. That is where we
stand and that is our biggest issue to deal with in
my view. Sone of these issues about non-nornmality
and sanpl e sizes, those are smaller issues in
comparison to agreeing on the quality standard.
am not saying they don't exist but they are snaller
i ssues in the big picture.

We would like to author a paper to explain
why zero tolerance is not needed. W think that is
an inportant thing to do to get paranetric
approaches accepted in general

But we have interpreted all the
di scussions that we have had to nmean that our
proposal is not fully acceptable. So, we are going
back to the drawing board to sonme extent to address

sonme of the feedback that the agency has put
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forward to see if there are options for addressing
these comrents in our test. And, we nay or may not
be able to correct it to the extent that it gets
rid of all the concerns of the agency.

[Slide]

We would like to continue dial ogue. W
don't want to stop now. W think there is
opportunity to reach a mutually agreeabl e standard.
We would like to, hopefully, in six nonths tine
come back here and present to you that we have
reached an agreenent; that we have decided on a
standard that we feel is suitable for industry and
FDA. Utimately, we would like that published in a
draft guidance at the end of 2004.

[Slide]

I just have a few concludi ng nessages. W
approach this whol e endeavor in the spirit of
scientific collaboration and partnership. | think
we are acting in a nmanner that is consistent with
the views of the agency with regards to quality by
design and GWs for the 21st century risk-based
analysis. | think we would Iike to see the agency
becone unified and constructive in their position
with regard to this test, and we |l ook forward to an

equi tabl e outcome in 2004.
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[Slide]

Finally, I would just like to acknow edge
all the people that have nade this possible and,
again, | appreciate the opportunity to talk to you
today. That is it.

DR KIBBE: Thank you. W have run well
past break time and | feel that | should indul ge ny
col | eagues and find out whether they want to break
or whether they want to plow ahead. Break? All
right, why don't we take a short break, then if you
will still be around--

MR GOLDEN: Yes, | will still be around.

DR KIBBE: Good. W wll be back then

[Brief recess]

Commi ttee Di scussion

DR KIBBE: | think we are going to start
with Marv because you had such a great point. Do
you renenber it?

DR. MEYER Yes. W are approaching
dinner time so |l won't waste time. You know,
think Don put it very well with, you know, the
"holy cow' sanple. How many tinmes does it really
trip you up to have zero tol erance where if you
have 1/10 that is 75 percent, where it ought to be,

that batch fails? Then you go to a second tier and
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you are allowed two or three out of the total of

30. If 3/30 fail, then your batch is ruined. How

many tines does that really occur, and are we kind

of sweeping that under the rug by not having a zero
tolerance as well as a paranetric?

MR GOLDEN: Well, let's see if | can
answer your question, how often do we observe the
need to go to tier two on the basis of one sanple
outside of target plus/mnus 20 percent? | don't
know the answer to that. | don't know how often we
observe that. Qur issue is not necessarily that
particular rule. Qur issue is with the zero
tol erance conponent of the test.

DR. MEYER But that is part of it. To
me, if you go to the second tier and you get
3/30--1/10 kicks you into 30 andif you have 3/30
then there is a problemin there somewhere.

MR GOLDEN. Well, it is not necessarily
that there is a problem It would just nean that
this is a characteristic of your batch. Don't
forget that these are the sane kind of batches that
we put into the clinic and we studied clinically.

DR. MEYER  But as has been pointed out,
that is a very blunt instrunent you are trying to

judge quality with, patient response. Ganted,
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that is our ultinmate goal but we can't base quality
deci sions on how a patient does or doesn't respond.
To nme, it would be very helpful if | could see 30
sanpl es, not 5000 but 30 sanpl es and how bad does
one have to be in order to fail that batch if you
use an RSD and use a nean. It is renmarkably tight.

MR, GOLDEN:. | understand what you are
saying and | think we have done that before but, to
be honest with you, | can't renenber exactly what
the outcome was. But that question has been asked
before. | just don't recall what the answer is.

DR. MEYER That would help ne and, you
know, am | being silly by saying--1 don't know what
it is, 75 percent or 70 percent, shouldn't that
cause sonething to happen? You might say, well, if
that were true your RSD woul d be out of whack and
so woul d your nean and, therefore, the product
woul d fail not even | ooking at the non-zero.

DR KIBBE: A followup on that, how bad
or good, depending on how you |l ook at it, the
outlier would have to be so that it failed the zero
tol erance and also failed the proposal that you
have? In other words, if | have taken a sanple of
ten products and one of themis outside, how far

outside does it have to be to drag the average and
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standard devi ati on down so you fail your test?

MR. GOLDEN: Well, | just said we have
| ooked at that before and | don't recall what the
nunbers are so | can't give you an answer today.
We have | ooked at that. | think probably what you
would find is that for the FDA test it is 26 or
25.4, or whatever, and for this test it mght be
slightly larger than that. But | don't think it is
going to be sonething on the order of allow ng two
percent to pass because the standard deviation is
going to blow up and, if you are on target, then
that gives you maxinumlatitude to pass a batch
But if it is off target then you have even |ess
roomto work with. So, | don't think there is
going to be a "holy cow' |ike Don described in
reality. | can't tell you exactly what the nunber
works out to but | don't think that is something
that is going to be happening in reality. But I
will tell you what we will do, we will go back and
we will maybe put sone slides together so the next
time we talk we can answer that question nore
directly. | just can't do it today.

DR. KIBBE: From ny sense about the
patient, | amnot concerned as nuch for nost of the

i nhal ati on therapy that has an i nmedi ate response
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that you are at 75 or 125 because it is one puff,
two puffs, three puffs--they still get their
effect. They are happy. W have had a therapeutic
success, albeit not inside what you say, if you say
you only need two puffs but you need three or you
only need one, and they think your drug is

magni fi cent.

What | am concerned about is that down the

road we have nedi cations comng on the market that
are going to be using that route of adninistration
for a systemic long-termeffect and the patient has
no way of knowi ng, with instant feedback, whether
they shoul d take a second puff or not, or whether
taking two puffs has now put enough in there to
becone toxic. | just want sone kind of assurance
that we can handl e that situation effectively so
that we are not putting a lot of patients at risk.
So, | fall back to what we tal ked about earlier,
which is that we need to be able to have a system
where we can put in a Kthat says | don't care how
hard it is for you to manufacture it; | care that
it has a narrow therapeutic index and | care that
we have really tight delivery and you are going to
have to live with that because that is why this

drug is getting on the market.
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MR GOLDEN: Right.

DR. KIBBE: And you m ght be absolutely
magni ficent at naking al buterol come dead on, but |
don't care because, you know, the patients are
going to use it whatever way they want and they are
going to be perfectly happy with it.

So, | think the agency's rule ought to be
what is going to give us the best at the bottom end
of the curve. You guys are caring about not
throwi ng away perfectly good batches at the top end
of the curve--

MR, GOLDEN: W are concerned about both.

DR KIBBE: --and the conpromise is, as
long as | feel like the agency can be flexible in
the application of the rule, the rule going into
t he gui dance woul d be acceptable to ne.

MR. GOLDEN: | just want to keep making
the point that we are not asking for an all owance
to erode quality. That is not what our proposal is
all about. What our proposal is about is having a
fl exi bl e approach that takes into consideration the
performance characteristics of each product, and
products that are not very variable wuld have a
different sanple size to nake a good deci si on about

quality than sanples that are nore variabl e where
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you woul d need to take nore sanples to have the
same confidence in your decision. That is what we
are asking for. W are asking for an agreenent
that the standard should be reflective of what the
products are capable of delivery, not an arbitrary
standard that is, you know, not really connected to
the clinical perspective.

DR. MOYE: But when | asked Ajaz this
nmorning, | thought that the FDA operating
characteristic curve was appropriate and
acceptable, and the sense | got was that it was.

If that is the case, then the gap does suggest
there is going to be sonme kind of erosion because
you are going to wind up having an increased
acceptability rate for products that have nore
variability. | don't know how el se to describe
that but as an erosion.

MR GOLDEN: | think that that is an issue
but that is a theoretical curve. That is a
theoretical curve if all products were approved
with that specification limt. But what | am
suggesting is that that is not necessarily the
case, that there are other approved specifications
that result in operating curves that | ook nore

simlar to, or even nore different than the | PACRS

file:///IC|/Daily/1021phar.txt (269 of 314) [11/4/03 1:21:20 PM]

269



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

270
curve | ooks conpared to FDA. So, what | am saying
is that ours is nore reflective of the product
capability for all product types.

DR MOYE: But given that we are here to
i mprove and advance, | don't see there being any
real difficulty with dealing with the gap and
maki ng sure that the final resolution is nore in
which there is no erosion

Let me get to Art's point for a second.
When we tal k about the road map for the next six
months, | think there are a few things that you can
do that | haven't heard about. One is that we have
been assuming a symretric argunent here. W have
been assumi ng that you need the sanme ki nd of
protection for doses that are inordinately high as
you do for doses that are inordinately |ow, and
that is not the case. You can have asymetric
rul es where, for exanple in the case of diabetes or
the use of insulin you mght want nore protection
agai nst an overdose than you do agai nst an
under-dose. Just as this kind of paranetric
approach allows you to have product specific rules,
those product specific rules don't always have to
be symretric. That neans there would be quite a

bit nore work as you evolve into debates and
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di scussi ons about whether they should be symmetric
or asymretric but at |east you woul d have the
paradigmto be able to deal with that.

DR. MEYER | think | buy your |ast
statenment about sonme flexibility. GCoviously, if
you have a drug that cures cancer but has terrible
reproduci bility but one-third of the people take it
and live, whereas none of the people that don't
take it don't live, then you have a situation where
I am sure the agency woul d say, okay, work on
improving this but let's get this thing on the
mar ket by whatever way we can, and they know t hat
either you or your conpetitor will come out with a
better nousetrap within some period of tine. So,
think there is that flexibility within the agency.

MR. GOLDEN. Cearly there is because we
are getting these products approved with variances
to the specs. So, there is flexibility.

DR BOEHLERT: M comment is along the
same |lines because | believe what | heard you say
is you want to go with your recomendati on rat her
than the FDA's because it covers all products out
there that have been approved.

MR GOLDEN: R ght.

DR. BOEHLERT: Perhaps rather than do

file:///IC|/Daily/1021phar.txt (271 of 314) [11/4/03 1:21:20 PM]

271



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

that, the guidance should have a section that deals
wi th how one can get a product approved that is
outside the Iimts because that doesn't happen now,
rather than witing those limts for all products
where it is really not necessary--and these are the
steps you go through; this is the justification you
need. CQher lints are acceptable when justified
and this is what you nmust do, and this is the data
you nust present in order to get those alternate
limts approved. | think that is conmpn practice
now on things like inpurities, or whatever else.
If you want to be outside guidelines, you present
the data, and nmaybe that is what you need here.
Per haps your group can take a | ook at what that
justification--you know, what kind of formit would
take, and perhaps that woul d get past the inpasse
you have right now.

DR KIBBE: Go ahead, Lem

DR. MOYE: Another area we really haven't
di scussed very much is the whole notion of the
al pha level of 0.05. It is nore an issue of
soci ol ogy than science as to why the al pha | evel of
0.05 has been able to sink its teeth so deeply into
our cerebrumso we think that this level really

must be the final arbiter of whether a batch is
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acceptable or not. |In fact, the al pha | evel of
0.05 comes froma 1926 manure experiment in
England. | nmean, why it needs to be particularly
rel evant for maki ng decisions about quality contro
in 2003 is beyond ne.

So, | think one thing I really would like
to see you look at until the next neeting is to see
two things. Nunmber one, how the OCis going to
change by | ooking at different |evels of alpha, but
I think I know what that nmeans. But, also, you
m ght consider having a variable al pha. Wy not
| et al pha be dependent on the variability of the
sanple? |If the sanple has a good deal nore
variability, everything el se being equal, why not
reduce the alpha? |If the sanple does not have nuch
variability, why not increase the alpha? That may
be one way that you can deal with this theoretica
gap, but acknow edgi ng that you have variability
and, in the circunstance where you can't renove the
variability through manufacturing, you m ght just
have to decrease the type | error |evel for that
range.

DR. KIBBE: Another piece of information
that | would be curious about is we were talking

today about the USP test nethods and the FDA and
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your proposal, what is the acceptable criteria for
products sold in Canada or for the U K or for
Germany? Do they all march right behind the FDA
and require the same?

MR. GOLDEN: No, not necessarily. They
generally have different requirenents and require
limts on single doses regardl ess of the nunber of
puffs the product is required to use to deliver a
dose. Typically, the limts are slightly wider in
other countries besides the U S., but | would say
none of themis any greater than the USP and many
of themare tighter than the USP but not as tight
as the FDA test.

DR. KIBBE: And are they willing to set
different limts for different active ingredients
based on any therapeutic inpact of the active
i ngredi ent?

MR GOLDEN: Well, | think for the nost
part, because the linits are broader, there is |ess
of an issue with neeting the specification. The
specifications are set at a point where it is less
difficult, or you don't often see an out of
specification result. Not having negotiated nmany
approvals in foreign countries, | can't speak with

any authority on that.
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DR KIBBE: But it is a piece of
i nformati on that would help, that is all

MR GOLDEN: Yes.

DR SADEE: | want to cone back to this
i ssue of the narrow therapeutic index. | don't
think you can really devel op drugs very well that
are being inhaled that have a narrow therapeutic
i ndex, as we tal ked about the thyroxin case or
where you have very precise dosing you can never
achieve that. So, we should not set standards here
that are narrower than they need to be unless there
is a reason.

So, | would go the other way. | would
have slightly nmore margin for error in the dosage
and in specific cases have the exceptions where we
need to be nore precise. But it doesn't nake sense
to ne, just thinking about the notion of how people
i nhal e this and whether they inhale, and nost
peopl e inhale and then puff it and then nothing
goes in, and so on. So, it is not very precise
and, therefore, to me, it would nmake nore sense to
relax to sone extent the criteria if that is a
probl em i n manufact uri ng.

MR, GOLDEN. You have to keep in mnd that

we can manufacture these inhalers to neet really
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tight tolerances in the manufacturing environnent,
but the difficulty comes in when we take it out.
The dose doesn't exist until we press the button,
or the dose doesn't exist until we inhale. So, we
can have all the controls in place that we want in
the factory and it still might not allow us to have
better control of the doses.

DR. KORCZYNSKI: Is it the consensus of
your consortium or working group that your test
nethod is better than the USP referee nethod?

MR. GOLDEN: Well, we think it is better
for the purpose that we intend it for, which is
batch release. |In the USP, typically that is a
standard that is reflective of what an individua
unit should neet. So, although it is a public
standard for individual units, it is not
necessarily a public standard for the batch. So,
yes, | think our approach is better than USP for
control of batches

DR. KORCZYNSKI: | was thinking, you know,
maybe sonet hing you m ght consider in the next six
months is to subnmit stinmuli for revision, if you
think it is appropriate, relative to the USP
t hrough the pharnacopeial forum You know, that

m ght nove things in a positive direction
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DR HOLLENBECK: | think the last tine |
saw this presentation | commented that we want
sci ence-based regulatory policy and this was as
good as an exanple as | have ever seen, and | stil
feel that way. | think this was a very nicely
devel oped proposal. It seens to ne we have gone
through a ot of time and boiled it down to two
thi ngs now, concern about whether or not the
assunption of nornmality is reasonable. You
i ndi cated today that you had sone data which
supports that--

MR GOLDEN: R ght.

DR. HOLLENBECK: Have you shared that with
the agency?

MR GOLDEN: | believe we have at certain
points in tine. It mght actually even be in the
report that we issued in 2001

DR HOLLENBECK: | think | would like to
see that. That would help get over one of those
hurdles. | know you have done a | ot of perturbing
of distributions in your tests--

MR GOLDEN: Right.

DR. HOLLENBECK: --but you may be pressure
testing that assunption of normality. The second

thing is the gap.
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MR GOLDEN: Right.

DR. HOLLENBECK: And | just don't know how
significant that is. | guess ny inpression is that
the agency has placed an over-enphasis on the
i mportance of meeting that criterion. So far we
have heard about Judge-whoever-it-was, but | am not
exactly sure how significant or inportant it is to
meet that criteria. M sense is that is the one
stunbl i ng bl ock.

MR GOLDEN: Right, and one of the things
that | didn't make a point of in nmy presentation is
that part of the reason that the agency curve
crosses the 90 percent point where it does is
because of the issue of rolling the dice. So, if
you assune it is a good test, then | believe you
are sonewhat ki ddi ng yoursel ves because of the zero
tol erance causing us to reject perfectly good
batches. So, that is why the agency's curve is
| ess steep than ours. That is why it crosses the
90 percent point where it does.

DR HUSSAIN: | think one of the aspects
which | hope we can conclude at this neeting today
is a sense of what you think we should be doing in
the next six nonths to sort of make progress in a

significant way.
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What | would request the Chair is that, as
we have that discussion, you allow M chael to be
there and participate in that discussion, as you
have allowed so far. | think just to frane the
questions a bit nore specifically, what | think the
chall enge is, one aspect is one-size-fits-all
That is clearly one of the discussions, the gap

The second aspect | think is nore
significant in terns of the work that is needed.

For exanple, | think with respect to zero

tol erance, | heard the discussion around the tabl e,
a lot of hesitation, a lot of concern, and so
forth. For exanple, if | have a batch of, say,

200, 000 cani sters and each has 200 doses in it and
you are taking a very small fraction of that, and
if there is sonething we find which is out of this
zero tol erance, does that indicate a bigger problem
out there? | think that is the hesitation | heard
around here. Wat | think it also means in ny mnd
is if you don't find anything, we can't assune that
there is nothing out there.

The key aspect which | think we have not
di scussed, and that is the reason | requested Judy
to stay back because | think this is an aspect that

probably needs to be al so discussed in the
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manuf act uri ng subcomittee, is that we have
approached the di scussion focused on testing to
docunent quality. The reason | invited Darl ene was
that that is one element of that. You cannot
achi eve any confidence in quality testing the way
the di scussion has been focused. It is through the
manuf acturi ng process quality system and so forth.
Thi s cannot be di scussed because, no
matter how you say it, the first question | wll
ask you is even if you do a sophisticated
statistical test, how do you know the sanple is
representative of the manufacturing process? Have
you understood the nmanufacturing process? So, al
this becomes irrel evant as soon as you ask that
question because you have guarantied the quality of
the product that you have tested and destroyed.
You have done nothing to the rest of the product.
So, that is an inportant aspect and you cannot
di scuss zero tol erance wi thout that discussion too.
I think what zero tol erance does, in mny
mnd, is gives you a false sense of security
because you rely on that. Also, | think zero
tol erance pushes you to a mnimalistic sort of test
so it doesn't support continuous inprovenent

because people don't want to do anynore testing
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281
than they have to. So, how do they understand the
sources of variability, and so forth?

So, fromthat perspective | think in the
21st century we have to have a different approach
to that, but we have to solve all the concerns and
all the perception issues that are associated with
the challenge. So, | think that is a key aspect
and | don't want to underestimate the challenge
that we have there. So, | think in the next six
mont hs we have to focus not only on articulating
the di scussion but also providing sound data to
sort of support that with a sinulation, or
what ever.

So, | think the other aspect and what |
heard, and Wbl fgang presented this earlier and |
like that, is one size cannot fit all. So,
irrespective of what the operating characteristic
curve is, we can just speak at random about what
the operating characteristic should be, but then
| aying out the details of the procedure. Then,
think the only way to discuss what is in the proper
standard is to link it to safety and efficacy, and
that is not an easy task.

Yes, | think we have approved products

whi ch don't exactly neet that criteria but | think

file:///IC|/Daily/1021phar.txt (281 of 314) [11/4/03 1:21:20 PM]



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

what we need is common criteria that could be the
baseline criteria and an approach, or a set of
criteria, to say how do you nove away fromthe
standard approach to sonething nore specific for a
gi ven product, for a given process, and so forth,
and how that conmes into the revi ew process and how
t hose deci sions are made.

The big concern there is that it wll
del ay the approval process because it is easier to
say this is the standard; we nmet it; no discussion
needed. Cdearly, that is a preferred option but |
think you have to look at the flexibility needed
for a case-by-case basis of how do you arrive at a
different standard for a different product which is
fit for its intended use. | think we need to sort
of streaniine that process so that industry is not
concerned that this will delay the review process.

So, that is sort of ny sense of the
challenge. |If you could sort of focus discussion
on what your reconmendations are for what we shoul d
be doing in the next six nonths, that would be
hel pful for us.

DR KIBBE: Pat?

DR DELUCA: | guess | am concerned about

the safety and efficacy aspects. This is a very
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nice report. | guess the question | would ask is
if the difference in the rejections between the FDA
and the new nethod is because the values are
between 70 and 130, that is one thing. But if
there are some that are 50 to 150, then | would
start worrying about that fromthe efficacy

st andpoi nt .

DR. VENITZ: Just to respond to what you
are tal king about, Ajaz, | have becone convinced
after listening to those presentations today that
zero tol erance really doesn't nean zero tol erance
even though that is what we call it. So, to ne, it
makes perfect sense that that is sonething that we
ought to get rid of.

I do like a couple of things about the
paranetric testing. First of all, it does draw
i nferences about the batch or the popul ation as
opposed to relying on the batch only. It rewards
additional sanples in terms of inproving the
preci sion of the estimates.

So, tone, inny mnd, the only thing that
is outstanding is this issue about gap and
acceptable quality. Again, let me come back to
what | said earlier today, | do believe that we

have to link that to clinical outcones so we wl|l
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have to cone up with categories and identify which
gaps or which acceptable quality nmeasures, nunbers,
val ues are deenmed acceptable. | would nake the
point again that for insulin that m ght be very
different than it would be for albuterol. So, the
i ntended use, the category of the drug, the
consequence of the outconme, what woul d happen in
terns of a given patient would determ ne how rigid
or non-rigid the criteria should be.

The sense that | get both fromlistening
to the FDA as well as to the industry people is
that right now what drives the whole equation is
the ability to nmeasure. Right? Because | think
the whol e driving force behind the | PAC-RS proposa
is the ability to measure dose uniformty, not
necessarily that that is any neani ngful val ue that
we get, and | am suggesting that we start |inking
t hat .

It woul d be easy enough to categorize
drugs in nmaybe two or three categories. W already
have NTls and non-NTls in sone of the guidances.
So, maybe we now have to differentiate between
m | d, noderate and severe NTls, or something to
that extent that incorporates the intended use as

wel | as the dose-response curve and that |leads to
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the use of different values for those acceptance
criteria. But | think it gets us out of this
di scussion of is the gap real and what does it
mean. Well, for sonme drugs it nay be real; for
others it may not be and we may be able to identify
those drugs in advance. As long as everybody knows
the rules of the ganme, that is fair gane.

DR. KIBBE: Efrainf

DR SHEK: | would like to add also to the
manuf act uri ng sci ence aspect which you started
tal king about. Maybe in the next six nmonths we can
sonehow have a di al ogue expl ai ning the various
manuf act uri ng technol ogi es that are being used
because there are different types of inhalation
Sone of themare with propellants; sone of themare
with punps. Each one of themw Il have different
critical manufacturing paraneters. Once you have
this information, you can go and start naking sense
about your sanpling process and naybe, on top of
it, come to an agreenent--you know the QC testing
m ght be black and white; pass or doesn't pass, and
we |lose a trend. We, in the industry, start
| ooking at trends. W are |ooking how each batch
i s behaving and you find out whether sonmething is

goi ng wong in your manufacturing, things that were
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perfect during validation and devel opnent - -t hi ngs
happen. |If you follow them you catch them before
they go above the boundary. So, a conbination of
clinical utilization plus what we know about the
manuf act uri ng sci ence can conbine with the
appropriate and scientific specs or linmts.

DR KIBBE: Lenf

DR. MOYE: | agree with Dr. Venitz' |ast
comment. In all likelihood the inportance of the
gap is probably conditional on the nedication class
and the compound class, and it is going then to be
a cl ass-by-class determ nation as to what to do
about it.

The zero tol erance issue--it has taken me
a while to be able to articulate this but | guess
the reason | am so averse to discarding is because
of the mnd set that it creates, not so nuch in the
consuners but the people who are actually invol ved
in the manufacturing. | have a zero tol erance
policy in ny class for cheating. Does it stop al
cheating? Probably not. There are probably a
coupl e of people who get away with sonething. But
I do think it sets the m nd set that people who are
tenpted to do sonething they shouldn't wi nd up not

doing it because of a zero tol erance policy.
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I can't help but think that that does
permeate in manufacturing as well. That is, if a
group of scientists, humans bei ng humans, recognize
that sone depart frominperfection is going to be
tolerated, | am concerned that there is no good
upper bound to the kind of behavior of the kind of
change in manufacturing processes that m ght occur
because, suddenly, it is official that we can
accept defective batches

DR HUSSAIN: | think | need to respond to
that because actually | have exactly the opposite
conclusion to your argunent. In ny mnd, zero
tol erance actually pronpbtes or gives the tenptation
of doing not the right thing. The reason is this,
if you ook at sone of the warning letters that we
issue, if you test ten tablets or ten canisters,
and so forth, and they fail, who is checking? You
just repeat the ten tablets or the ten tests again.
You are minimalistic in your thinking and those
sampl es m ght pass, and that actually promotes a
negative aspect of that.

W thout zero tol erance everything is open
You are |l ooking at variability; you are nanagi ng
the variability; you know what the variability is.

You actually then have a neans of inproving.
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DR KIBBE: Wl fgang?

DR. SADEE: Yes, | agree with that because
you want to set quality criteria and you want to
help in the process of bringing out those products
that nmeet them and rejecting those that don't neet
them To bring in the concept of no zero
tol erance, which is artificial, | think is not very
hel pful. If it doesn't nmeet the quality criteria,
it isrejected and it is for a good reason and with
a good nmeasure. That nakes a | ot nore sense to ne.
This is not softening, | don't believe.

DR MOYE: | assune you aren't all telling
me that | should tell ny class that it is okay to
cheat .

DR HUSSAIN. That is different anal ogy
and doesn't apply here.

DR MOYE: But, Ajaz, in your example you
said, if | heard you, you had a sanple of ten
Well, | would agree that the notion of zero
tol erance--1 nean, we all have to be educated and
educabl e about what zero tol erance really neans.
think rejecting a batch because you got 1/10 really
isn't an effective execution of zero tol erance
policy. | nmean if we had a | arger sanple--and al so

peopl e are educated. You can't prove a negative.
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There is still no assurance that everything is okay
in the sanpl e-based paradigm Still, | think there
is an inportant part of psychol ogy of zero

tol erance that we cannot afford to throw out. |
don't want to throw the baby out with the bath

wat er here.

DR KIBBE: | liked Ajaz' idea that by
elimnating zero tolerance and telling people we
will accept all the data that they would be | ess
likely to cheat. O course, | find that absolutely
irrational

[ Laught er]

Cheating is what people do who want to
cheat, and not cheating is what people do who want
to do the right thing and realize that that is, in
the long-term in their best interest. | think the
zero tol erance thing--and | have gone round and
round with it even in the last three hours in ny
own nind--is one of those "Linus blanket" things
that, you know, is warm and cuddly but when you do
the statistical analysis and you realize that if
one cani ster comes out 50 percent off it is going
to throw the RS so off that the whole thing will
fail anyhow, and the heck with zero tol erance; your

data is going to fail on the test. Then you just
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say, well, why do | hold onto the bl anket anynore?
O course, it tastes good and it smells good and so
you hold onto it.

I think the agency and this group ought to
get together and resolve that gap. | don't know
why it is such a big problem | keep listening to
everybody's things and there has to be a way of
resolving the gap and being flexible in the
standards by product or by class that allows
everything to nove forward w t hout endangering the
public and w thout costing the industry an
i nordi nate anount of noney to get there. | would
| ove to see that happen, and the next tinme we get
t oget her everybody say, here is the plan; here are
the nunbers; and this is howit is going to work.

I don't see why it can't.

DR HUSSAIN. | do sort of want to add to
that. | agree with Art in terns that the
resol ution should be sinple and it has not been
simple. Let me share sone of the challenges there
al so. But with respect to zero tolerance, if you
| ook at the presentation, and so forth, what |
think is that we do have to create a franework for
addressing all the concerns that we heard and

potential other concerns with respect to the
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fuzziness, the confortable zone that zero tol erance
creates.

One aspect is--1 think it was in Darlene's
present ati on--when we have a notion of sort of
| ooking at trends, |ooking at all aspects of data
openly and getting the nost val ue out of that
informati on that you are collecting, then | think
we can create a process where those issues that are
raised with zero tolerance can be elimnated. But
I think we are not there yet and | think this
meeting essentially tells me we are not there yet
to sort of nmake that case even to this conmmttee,
and | think we will have to nmake that case when we
bring back the di scussion

At the same tinme, | think the aspect of
why we have not nade progress--ny opinion on that
has been in a sense that the discussion on clinica
rel evance, the intended use has not been part of
the discussion for the last three years. That
never came about, although eight nonths ago | told
themunl ess we do that we won't get there, but the
groups didn't want to |listen so the six-nonth
deadl i ne cane because of that. But | think that is
key because, in a sense, we would |like to have one

common standard that applies to everything. It is
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easy. It gets the job done, and so forth. But |
did not see any way of achieving and filling that
gap without the clinical relevance or wthout the
i nt ended use di scussion comng in. So, one of the
aspects | think is to go back to the group again--|I
don't want to say | told you so but | think that is
what will have to be discussed.

But to do that, and that itself is a whole
di scussion on its own, | amnot sure | would use
the terminol ogy of "narrow t herapeutic index" drugs
because we want to nove away fromthat because if
you are thinking about quality by design, you are
designing a product for its intended use and you
know what the intended use is. So, | would rather
link it to a PK/PD type or a clinical dose-response
relationship type and say this is the dose response
and, therefore, this is what the design attributes
should be. So, | just want to turn the discussion
a bit on the other side.

DR. KIBBE: | agree with Dr. Sadee. | was
maki ng a point that |I think you correctly narrowed
down for ne, even though it isn't a narrow
t her apeuti c i ndex.

My anal ogy was between that inmedi ate

response when patients know whet her they have
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enough or not, and those that they don't. There is
some of that concern. | don't know what our
industrial representative thinks but it is a good
time to junp in, you know, anytine.

MR. GOLDEN: | think there is a
possibility that we can include sone aspect of
dosing in the patient and the determi nation of an
appropriate standard and it would offer a potentia
means for dealing with the gap. Maybe we could
have different standards, |ike you suggest, for
different types of products, where for products
that are | guess, froma clinical standpoint, nore
tolerant of variation you could have a standard
that is appropriate, and one where it is nore
critical there would be a different standard. |
think that is essentially what we are sort of
saying we think is a reasonable thing to do because
it has to, to sone extent, be discussed on a
case- by-case basis.

The nore know edge you have of acceptable
ways forward, the easier it is to get your
applications approved. So, the idea of having sort
of a pathway outlined in a guidance is something
that is appealing because you woul d have a high

degree of certainty that when you make your
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submission it is going to be approved.

DR. DELUCA: Art, | know that you
mentioned a couple of tinmes that patients often
know i f they have had enough and they will contro
thensel ves. But these products are used by
children to a | arge extent where they don't maybe
have that freedom so to speak, to be able to say,
well, I didn't have enough; | will take two.
Usually they are told. |If the directions are two
puffs or four puffs, their parents are maki ng sure
they are taking two or four. So, they don't have
that kind of freedomto do that where an adult
mght. So, |I think that is another factor in this
with children taking it.

DR HUSSAIN. May | suggest sonething?
Jurgen is here and Judy is here too. | think the
di scussion on clinical relevance, and so forth,
am not sure we have the right people in the group
to sort of make that discussion. Wat | amsort of
proposing is that in the next six months the group
focuses on all the statistical issues that are
remaining to be resolved; articulate the discussion
on zero tol erance and how you sort of address al
the concerns that sort of canme up; and sort of pick

an operating characteristic curve, naybe the FDA

file:///IC|/Daily/1021phar.txt (294 of 314) [11/4/03 1:21:20 PM]

294



file://IC|/Daily/1021phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

one or whatever, but work out all the details that
are necessary to be worked out fromthat
perspecti ve.

So, what will renmain there is that the gap
wi Il not have been addressed, but to address the
gap | think there are two options. One is a
basel i ne standard or a conmmon standard that we
essentially have, and then a pathway for setting
nore specific acceptance criteria, a pathway for
that. Then, defining the intended use, and so
forth, is sort of a clinical issue, and so forth.

I amnot sure that is part of the six nonths
di scussion that we are thinking about.

DR. MEYER Yes, A az, | agree for another
reason. | think if you are going to start
convening a panel to decide what is inportant, you
will be here for six years trying to do that. You
know, it is nice to say, well, just look at the
dose-response curve but there aren't that many of
those things in any given popul ati on of peopl e,
don't think.

In terms of the gap, | thought | heard
M ke Gol den say one of the reasons for the gap is
the FDA application of zero tolerance. Therefore,

that says if we cut it out, then there will be
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overlap and that says to ne, as a skeptic, well,
should we cut it out because maybe the FDA is
right? That is why | amasking for nore data that
woul d show just what is the inpact, is it inportant
or isn't it inmportant?

MR. GOLDEN. | was hoping to denpbnstrate
by that sinulation the tendency of the agency's
test to throw away good batches. So, part of the
reason why it is an issue is because of that very
poi nt .

DR. MEYER But a good batch is in the eye
of the beholder. |If one out of ten tests is
outside of some arbitrary spec, that may in ny view
not be a good batch but in your view an okay batch

DR HUSSAIN. One aspect that | want to
sort of enphasize is that the operating
characteristic curve that you saw for the FDA
curve, we saw it when they presented. W didn't
know that curve existed. So, that is a theoretica
curve estimated, based on the description of the
FDA acceptance criteria. So, | don't know how nuch
wei ght we should put on that curve or not. So.

DR. KIBBE: Well, |I amkind of curious.
Are we apart over a single sanple of 60 percent of

| abel ed? |s that where we break down? | nean, the
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297
nmore we talk about it, the nore it sounds like it
is a sanple that msses the 75 Iimt but does it

mss it by 10 percent? Because if it msses it by

20 percent, then it will still fail theirs, or
their nean and standard deviation will still fail.
So, where have we fallen apart? | can't inmgine

that one of your stat people and Wally couldn't sit
down and say where is that, what is that nunber
where we break. Then we say is that nunber worth
falling on a sword over and we nove fromthere.
Every tinme we cone back to this thing, | keep

| ooking for the outlier, how bad an outlier is it
and what does that mean to us, and what does it
mean to the patient.

DR HUSSAIN: | think also | would like to
add in terns of that, if there is an outlier there
is a deficiency. |If the process is not understood,
then there is a chance of an outlier. But if the
process validation, and everything, works out fine
the chances of an outlier are further mnim zed.

So, | think that has to be sort of considered and

sort of articulated and brought into the discussion
somehow. | don't know how that can be done at this
point but I think we need to think about that. So.

DR. KIBBE: Have we exhausted our
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potential for chit-chat? Does anybody have any
ot her good solid recomendations to give to A az?

DR. MJURPHY: | have to apol ogize for this
i mposition but | would like to support sonething
that Ajaz said earlier and he kind of gl ossed over.
That is, he feels like that this situation is not a
test of hypothesis. | support that very strongly.
In the quality literature there is no nmention of a
hypot hesis test in connection with sanpling and
acceptance. So, this is not sonething that you
find in the quality jargon. This is sonething that
is borrowed | think fromthe clinical side of
t hi ngs where you focus on test of hypothesis and
al pha | evel

Just because you can nmake the nathenatics
mat ch up doesn't necessarily mean that it is that
sort of position. So, | would disagree very nuch
with the FDA statistician's approach to view ng
this as a test of hypothesis. | think that is a
m stake and | think it focuses on the wong thing.
Nowhere in sanpling and acceptance, in that theory,
do you find test of hypothesis as an approach. So,
| support Ajaz' observation on that.

DR KIBBE: That was John Mirphy. Wen we

get sonebody on the mike, we need to renind the
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transcript who it was.

DR. MOYE: If | could respond to that, it
seens to ne that we are nmaking a deci sion about a
bat ch, popul ation, based on a sanple. Well, that
is the heart and soul of hypothesis testing. Now,
it may not be called that in sanpling theory but
that essentially is what hypothesis testing is al
about. | agree that the nethodol ogy and the m nd
set really hasn't been enbedded in sanpling theory,
but | think that this is hypothesis testing. W
can call it sonething else but in the end, if we
are trying to generalize to a popul ation based on a
sanpl e, what else is that but hypothesis testing?

DR. MURPHY: |If you choose to force it
into that node, you can. However, | don't believe
that it is useful for thinking about the issues
that we have to deal with because it gets you to
focus on the al pha | evel when the al pha level is
not the critical issue here. It really is not
i mport ant.

DR. MOYE: See, everybody who sits in that
chair argues like a Bayesian. | don't understand
this.

[ Laught er]

DR SADEE: | am puzzl ed about one thing
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and nmaybe sonebody can clarify this. Batch, how
many sanples is that actually? To me, the sanpling
of 10 or 30 is so sparse because ny imagination is
that if you have a batch you have 30, 000 sanpl es.
So, in order to characterize a large batch | would
say, to me, a reasonable nunber would be to anal yze
300. Then you can really characterize that batch
This is not that expensive; this is just fast
throughput. That could give you the proper
criteria for actually saying this is the way this
batch | ooks like. You work out all the statistics
and you will probably get a nmuch better--so, are we
tal ki ng about really sparse sanpling, and are we
trying to develop criteria for a sanpling nethod
that is just way out of line with the nass
production that is going on?

DR. KIBBE: | think partially we are doing
sparse sanpling, but John answered a question for
me before about when you get a batch size of a
coupl e of hundred thousand and that denom nat or
goes away and it is only the size of the sanple you
take that gives you whatever power you are going to
get to. So, 30 or 50 or 100 can be used, depending
on how many outliers you allow, to get to the sane

curve. Right?
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DR. MURPHY: That would not say that 100
is not better than 50. O course, 100 is better
than 50; 200 is better than 100. The point is you
reach a point of dimnishing returns with respect
to what you are trying to discrininate very
qui ckly, just like you do with other statistica
procedures.

DR. ADAMS: Art, the point | wanted to
make this norning was in terns of sanpling, that 10
units or 30 units | don't think is acceptable to
characterize the distribution of the batch. In
fact, sonething |ike maybe 200 or 300 sanpl es, as
Wl fgang is indicating, would seem nuch nore
appropriate to me for that purpose. It doesn't
mean necessarily that for release testing 200 or
300 sanples need to be tested but at sone stage
during the characterization of the product | think
that needs to be done on nultiple batches.

DR SADEE: Again, it depends. You know,
a batch may be one stage of production. [If that
were 100, 000, then you want to make sure you don't
reject that for the wong reasons. On the other
hand, if you just produce 1,000 a day then you
val i date each single one, it would be a totally

different picture. So, | amreally unclear what we
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are tal king about here.

DR. HUSSAIN: | think that is the
reason--let ne state that again. The process we
have is in the manufacturing arena. You go through
a rigorous process characterization, and so forth,
| eading to process validation which requires
extensive characterization identifying the critica
poi nts, where do you collect the sanples to make
sure the sanple is representative of the entire
batch. So, the process validation is that
hypot hesi s testing, the controls in place,
everything that you have done to provide the
product fit for its intended use as specified by
the specification. So, after that you have to
follow strict control standard operating
procedures, and so forth, which are laid out so the
qual ity assurance then is focused on everything
wor ki ng out.

For exanple, if you neet all the
speci fications today and you had a GW devi ati on,
for exanple you deviated sonething, that is an
adulterated lot. So, even if you test your
hypot hesis we will fail that batch if you have
devi ated from your manufacturing process. That is

reason | keep telling you that in manufacturing you
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do not test a hypothesis.

DR. SHEK: And you have to renenber that
you al so have in-process testing so there are steps
there. It is not a clinical study where you | ook
at the inpact on the patient w thout anything being
done in between.

DR SADEE: That still doesn't clarify in
my mind how you actually do this. Let's say you
make 1,000 a day. Do you test every day or do you
pool a nonth?

DR. KIBBE: You test every batch.

DR, HUSSAIN. No, in a sense you would
follow a strict standard operating procedure with
qualifying and testing at every stage of your
manuf acturi ng process. You are not just testing at
t he end.

DR. KIBBE: But you test every batch.

DR HUSSAI N Yes.

DR KIBBE: You establish the statistical
paraneters for the process when you first put the
process up.

DR SHEK: So, how do you define a batch?
If you have a tableting machi ne, okay, that is
sinmple. That works, you know, a week, 8 hours or

24 hours a day; at the end of the week that is a
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batch. And | think that changes based on the
product and what kind of controls you have, and
where you know changes m ght happen and you define
what is a batch.

DR LIN Karl Lin, FDA statistical
reviewer. | nmade a comment based on Wally Adans'
presentation, slide 24. | think the question now
i s whether you only can pick up one nethod, either
the FDA nethod or this PTIT nethod. According to
the presentation, slide 24, there is a way to stil
use the PTIT approach but you can make sone
adj ustnents so that the gap will di sappear.

For exanple, in the PTIT approach it is
proposed that you use the 85 percent coverage but |
feel that if you increase the | evel of coverage
maybe to 90 percent or 95 percent, then you can
have the PTIT approach but still have the | evel of
producer's risk. | don't know whether the industry
are willing to do that or not. But this is one of
the things proposed in WAlly's presentation. |
have not heard any peopl e di scuss about whet her
this approach is workable or not.

DR VENITZ: But it conmes down to whether
you think the gap is inportant or not. If you

don't think the gap is inportant, then, no, that is
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not necessary. |f you believe that the gap is
important, then you are trying to match the
performance of the FDA guidance that apparently is
bei ng deviated all over the place.

DR. LIN. Because |I think the main reason
the industry is pushing for this approach is to try
to reduce their own producer's risk. Gkay? If you
make that adjustment, increase the coverage from 85
percent to 95 percent for exanple to reduce that
gap, then you | ose the purpose for the industry's
intention to push for this approach.

MR GOLDEN: Well, | would |Iike to conment
on that. W provided that information to
demonstrate what woul d happen if you changed the
coverage, if you changed the interval, and if we
were to accept a position that matched the agency
test we would have a tighter limting quality. W
woul d find ourselves in exactly the sane position
we are in today where we are arbitrarily rejecting
bat ches. That wouldn't be in our best interest.

The other thing is it doesn't reflect
reality. Wat we are saying is we are not asking
for erosion in quality of products that are
currently approved. W are asking for a standard

that is consistent with the approved products and
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that can be flexible enough to deal with the

di fferences on a product-by-product basis. So, we
couldn't really accept that as a starting point
and, yes, we understand that that, in fact,
happens.

DR HOLLENBECK: | would like to echo the
coments that | nmade earlier about what this slide
is. 1 don't know how many degrees of freedom you
have here, but | don't think you can do this. |
mean, if you follow the proposed resolution you
woul d end up exactly where we are right now. So
don't see any benefit to that.

| ama bit confused as to where we are now
because | thought we were headi ng down a path where
we were sonmehow going to decide, based on clinica
i ssues, whether the gap was inportant or not.

Then, Ajaz, you canme back and nade a comment about
whet her that curve really neant anything anyway,
and that is where | was to begin wth.

It does seemto ne the one question we
have to answer is does that gap matter. Maybe that
is what we should focus on, does it matter. How
can we assess whether it matters, and what kind of
i nformati on does the agency need to nove away from

its current position?
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DR HUSSAIN: No, | think ny response was
not to say we do not get there but what | am saying
here is the clinical relevance, safety, efficacy,
and so forth, would depend on the drug. W can go
back and retrospectively | ook at the drugs we have
approved but we have no way of saying what drugs we
will approve tonorrow. So, there will always be a
consi deration that would be applied to those drugs.

So, what we need is not saying Cass |
Class Il, Cass Ill. Instead, develop criteria for
how you woul d get to that but not define the
criteria because that would be a clinical decision
to start with and it would be a case-by-case
decision. | think the uncertainty and the delay in
approval is a concern | heard fromindustry from
not having one standard. But | think if you can
define the criteria for how you arrive at that,
then | think we woul d have noved in that direction

Now, the group that has been di scussing
this for three years does not have the clinica
participation, and so forth. They have not been
focused on that. The reason | said the group needs
to sort of continue inproving and resolving the
i ssues and then creating a pathway, then we can

create, after six nonths or whatever, a pathway for
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howto link it to clinical. | don't want to add
the burden of doing the clinical work |inkage
within the next six nmonths because if in the next
six nonths we don't see nuch progress, we stop al
this and start something different. So.

DR KIBBE: Does anybody have anything
el se? Have we run out of our thinking? Wlly?

DR. ADAMS: Yes, | would like to just
comment on Ajaz' comment and M ke Gol den's comment.
The proposal that we put on the table this norning
with regard to the operating characteristic curve
or the tolerance interval test being superinposable
in the upper left-hand portion of the region with
the present FDA curve, in fact, represents a
starting point or a default region at the present
time. The slide that M ke showed with various
deviations fromthat curve represented situations
where if, in fact, there have been products
approved with those deviations, well, the case was
made to the agency that, in fact, those deviations
were acceptable. What | amhearing is that an
approach could be to use our default linmiting
quality which we are proposing, but then to us
clinical and other information to nove away from

that standard on a case-by-case basis to broaden
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that standard as it can be justified.

DR. KIBBE: | amgoing to |let the industry
guy, because he is shaking his head, say sonething.

DR. GOLDEN. That is going to lead to the
same problemthat we have if that is the standard
because reviews hinge a lot on this particular
aspect of the drug product perfornmance. W are
going to be in the same boat that we are in if we
set the standard to that arbitrary limt that we
have today.

DR. KIBBE: | know words are fueled with
enotion. So, we have a limt today. | don't think
the agency thinks it is arbitrary. You have a
limt that would be nore beneficial to your
position. They would prefer to use their linmt and
give you grace to get to your limt if the
situation warranted it. You would prefer to have
your limt and have themrequire tighter standards
if they could prove it. Now we are at two sides of
the sanme coin, | think. Upon whomare we going to
pl ace the burden to prove that we should nove off
of what is accepted? Good |uck

DR. HOLLENBECK: It just seenms to ne that
the presentation that we saw this afternoon | ed us

to sort of a rational statistical approach, as far
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as | can tell, to a certain operating
characteristic curve. That is how we got there.
am not sure how we got to the one we have been
using. As you guys just admitted, you saw that
when this whol e process started to evolve. | am
sure nobody based the original FDA criteria on an
operating characteristic curve

So, | think it is the good science that
should Il ead us to the point that we use as the
standard. Then, if there are situations, and we
have tal ked about nmany of them where you need
tighter restrictions, you could inpose them It is
true that we did not see an operating
characteristic curve | believe at the tine that
that test was put into place originally, the one
that is in the guidance now. But that does not
mean that there is not a specific quality inplied
by the present test.

One other point is that, to ny know edge,
we have not seen from | PAC-RS the derivation of
that operating characteristic curve which they
claimis the FDA's curve which has an identica
limted quality to the FDA test. W haven't seen
that information and perhaps we should to try and

assess the goodness of that curve.
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But, nevertheless, there is a quality
associated with our test. What we are saying here
is that, in today's proposal, the proposal being
made here, is that the quality woul d be the sane,
using the tol erance | evel test.

DR KIBBE: Go ahead.

MR, GOLDEN. | think the quality woul d not
necessarily be the same if the matching point is at
90 percent because, what that would do is, because
our test has a nore vertical operating curve, what

it would result inis a rmuch tighter control on

limting quality as well. It is going to be a
tighter standard. It won't match. It will be
tighter. It will be nore limting than the current

FDA proposal .

DR KIBBE: Ajaz?

DR. HUSSAIN: | have been through this for
a year or so, so you are facing sone of that today.

DR KIBBE: It is so nuch fun

DR. HUSSAIN: It is so nuch fun! | see
two things; one, | see PTIT as an approach to nove
away froma traditional nonparanetric feel-good
zero-tol erance criteria which is not rigorous in
statistics to sonmething nore science and rigorous

statistics-based approach. So | want to sort of
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favor that. That is the reason we are here again
and so forth.

| see two challenges. | see one challenge
is just doing this is a major paradigmshift. |
think people in the group are underestimating the
chal | enge of convincing and conmuni cating the
concept of zero tolerance and | ack thereof. |
think that is a significant chall enge which the
group is not even addressing or even focused on

I think that is a nuch bigger chall enge
than the gap because the gap is an arbitrary gap
right now. W want this. They want this But we
are not bringing in the right information to
resol ve that gap and that gap will never get
resol ved because we are not asking the right
gquestions in that framework to a | arge degree

So the aspect | think which is very
critical is if the group, FDA and | PAC group, wants
to nove to a concept of paranetric interna
concept, a nore rigorous statistics base, think
there are many technical issues, non-normality, the
al pha | evel and so forth, which has not been
compl eted that has to be resolved. The whole issue
of zero tol erance has to be addressed and so forth.

Irrespective of what quality standard they
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use, they can achieve that to that extent and then
we can debate what the quality standard really
shoul d be, and that could be sort of an
advi sory-conmmittee di scussion with the clinica
aspect and so forth they can bring in.

So, in the next six months, | think
i nstead of focusing on the gap to a | arge degree,
focus on all other aspects that will lead to a
vi abl e paranetric tolerance interval test is sort
of my way of thinking right now.

DR. KIBBE: Anybody el se? Pat, maybe?
Anybody? Lenf

DR MOYE: Amen.

DR KIBBE: W had an anmen over here.
Marv, do you have an anen?

DR. MEYER What tinme is the dinner you
are hosting?

DR KIBBE: ©h, okay. It is Decenber 21

and it will be at nmy house. | see we have run out
of energy and productive ideas. It is time to w nd
down for the evening. | want to thank everyone for

participating, the industry representatives and al
of us.
We will neet tonmorrow norning in the sane

|location at the sanme time. | believe we start at
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1 8:30 right on the dot, 8:30 in this room Thank

2 you very much. Have a pl easant day.

3 (Whereupon, at 4:40 p.m, the neeting was
4 recessed, to be resumed at 8:30 a.m, Cctober 22,

5  2003.)
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