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PROCEEDI NGS

DR LAYLOFF: Okay. Kathleen told ne it's
time to get started, and you know how Kat hl een i s.
First of all, 1'd like to welcone you all to our
second neeting of the Process Anal ytica
Technol ogi es Subcommittee. It's a pleasure to be
here with you all to talk about new and exciting
toys for big boys--new technol ogi es, one of ny
favorites. And before we get started, Kathleen's
going to read to us the Meeting Statenent.

MS. REEDY: Acknow edgnent related to
general matters waivers for the Process Anal ytica
Technol ogi es Subcommittee of the Advisory Committee
for Pharmaceutical Science, June 12, 2002

The foll owi ng announcenent addresses the
i ssue of conflict of interest with respect to this
meeting and is nade a part of the record to
precl ude even the appearance of such at this
meeti ng.

The Food and Drug Administration has
prepared general matters waivers for the follow ng
speci al Governnent enpl oyees which permts themto
participate in today's discussions: Dr. Judy
Boehl ert and Dr. Melvin Koch.

A copy of the waiver statenents may be
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obtai ned by submtting a witten request to the
agency's Freedom of Information OFfice, Rom 12A-30
of the Parklawn Buil di ng.

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.

The conmittee nenbers have been screened
for their financial interests as they may apply to
the general topics at hand. Because general topics
i mpact so many institutions, it is not prudent to
recite all potential conflicts of interest as they
apply to each nenber.

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

W would also like to note for the record
that Dr. Efraim Shek, of Abbott Laboratories, is
participating in this meeting as an industry
representative, acting on behalf of regul ated
i ndustry. As such, he has not been screened for
any conflicts of interest.

Wth respect to FDA's invited guests,
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there are reported interests that we believe should
be nmade public to allow the participants to
obj ectively evaluate their coments.

Dr. Leon Lachnan is president of Lachman
Consul tants Services, Incorporated, a firmwhich
provi des consulting services to pharnmaceutical and
allied industries.

Dr. Howard Mark serves as a consultant for
Pur due Pharma | ncor por at ed.

Dr. Kenneth Mrris serves as a consultant,
speaker, researcher, and has contracts and grants
frommultiple pharmaceutical conpani es.

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

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

DR LAYLOFF: kay. Thank you, Kathleen

I"d like to no go around the table and

have you introduce yourself and your affiliation
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W'l start with John Janes.

DR. JAMES. Yes, good norning. M/ nane is
John Janmes. |'mthe Executive Director of
Qperations Services for Teva Pharnaceuti cal s.

DR. SHABUSHNI G Good norning. |'m John
Shabushnig, and I'mthe Director of the Center for
Advanced Sterile Technol ogy at Pharnaci a
Cor por at i on.

MR. COOLEY: Good norning. Rick Cool ey,
process anal ytical chem st with the Managenent
Technol ogy G oup of Eli Lilly and Conpany.

MR. WALTERS: Good nmorning. |1'mColin
Wal ters, Schering-Plough Product Optim zation. |'m
a seni or engineer.

MR. CH SHOLM Good nmorning. |'m Bob
Chi shol m of AstraZeneca International, Technol ogy
Manager based in the U K

MR. VETSTONE: Good nmorning. |'m Janes
Wet stone, the Chief of the Process Measurenents
Di vision of the National Institute of Standards and
Technol ogy.

DR TI MVERVANS: Good norning. Jozef
Ti mrermans from Merck and Conpany, Manager of the
Phar maceuti cal Techni cal Operations G oup at West

Poi nt .
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DR, WORKMAN: Good norning. Jerry
Wor kman, Seni or Research Fell ow of Kinberly-d ark
in Wsconsin.

MB. SEKULIC. Good norning. |'m Sonja
Sekulic, Assistant Director, Technol ogy Devel opnent
at Pfizer in Goton, Connecticut.

DR RUDD: Good norning. David Rudd from
Process Technol ogy in the Pharnaceuti cal
Devel opment Group in daxoSmithKline in the U K

DR MLLER Good norning. Ron Mller,
Princi pal Technol ogy Fellow, Bristol-Mers Squibb.

DR. SHEK: Good norning. Efrai m Shek,
Di vi sional Vice President for Pharmaceutical and
Anal ytical R and D, Abbott Labs.

DR. ANDERSON: Good norning. doria
Anderson, Gallery Professor of Chemstry, Mrris
Brown Col |l ege, Atlanta, Georgia.

DR. KIBBE: Good norning. Art Kibbe,
Prof essor of Pharmaceutics and Chair of the
departnent, W/ kes University.

M5. REEDY: Kathl een Reedy, Food and Drug
Adnmi ni strati on.

DR LAYLOFF: |'m Tom Layl of f and |I'm an
SCGE with FDA, but my day job is with Managenent

Sci ences for Health and I nternational
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Phar maceuti cal Regul ati on.

DR BOEHLERT: Judy Boehlert. | have ny
own consul ting business, consulting in the areas of
quality, regulatory affairs, and product
devel opnent.

DR. KOCH: Good norning. Ml Koch,
Director of the Center for Process Anal ytical
Chem stry at the University of Washi ngton.

DR SEVI CK- MURACA: Eva Sevick with Texas
A&M Departnment of Chem stry and Cheni cal
Engi neering and devel opi ng new technol ogi es for
bl end content uniformty nonitoring.

MR, HALE: Tom Hal e, President, Hale
Technol ogi es.

DR MORRI'S: Ken Morris from Purdue
Uni versity.

DR HUSSAIN. A az Hussain, Ofice of
Phar maceuti cal Science, FDA.

DR, CHI U  Yuan-yuan Chiu, D rector,
Ofice of New Drug Chenistry, FDA

MR, ELLSWORTH: Doug Ell sworth, Ofice of
Regul atory Affairs, FDA.

DR LAYLOFF: Thank you very much and

we'll now turn to Dr. Ajaz Hussain. Ajaz, you're

up.
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DR HUSSAIN. Good norning and wel cone to
the second neeting of the Subcommittee on PAT. MW
handout shoul d be outside for those in the
audi ence, and copi es of the handouts have been
distributed to the subcomittee this norning.

I just want to share with you some
t hought s on how the goals and objectives of this
nmeeting and share with you sone progress we have
made within the agency and where do we go from
here.

| also wish to thank several invited
guest s whose names appear on the program and
others who will be speaking and will be
participating, for exanple, from N ST and from
Measur ement and Control Engi neering Center in
Tennessee. Professor Kel sey Cook, | see himin the
audi ence--there he is--and so we hope this will be
an exciting programwhere we can brainstorm and
bring a lot of information so that FDA can quickly,
and as quickly as possible, develop a guidance on
PAT.

For those who are attending this neeting
for the first tine, the goals and objectives of the
FDA's initiative is to use PAT or Process

Anal ytical Technol ogi es as a nodel technol ogica
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1 opportunity to develop a regulatory framework t
2 facilitate introduction of new manufacturing

3 technol ogi es that enhance process efficiencies
4 understanding. | think those are the two aspec
5 which create the win/win fromboth public healt
6 as well as industry perspective. Wth increase
7 under st andi ng of processes, we reduce the risk
8 poor process capabilities and so forth, at the
9 time increase process efficiencies.

10 The goal s and objectives of the

11 di scussions today are to identify and elimninate
12 perceived or real regulatory hurdles, and these
13 the goals for the general guidance that we are
14 trying to develop. At the sane tine, we are tr
15 to devel op a dynam c, team based, scientific

16 approach for regulatory assessnent--a revi ew an
17 i nspection teamfor these new technol ogies. |
18 pl eased to let you know that we have essenti al
19 assenbl ed this team of reviewers and inspectors
20 and sone of themw |l be participating in this
21 meeti ng al so.
22 And al so, last--but not the |east--I
23 we have to start noving and thinking about
24 i nternational harnonization. EMEA CPMP have

25 i ssued a gui dance in Septenber on paranetric
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rel ease which has certain bearing and certain
commonalities with what we are trying to do here,
but at the same tinme, | think there are significant
fundanental differences that need to be identified
and resolved. And sonme of that discussion wll
al so happen today.

One question that cones up i s why process
anal ytical technol ogi es? W believe process
anal ytical chem stry has sort of matured and has
proved its useful ness in many other industries but
has not really been adopted in pharnaceuticals to a
| arge degree

We believe that PAT provides an
opportunity to nove away fromthe current
testing-to-docunment quality paradigmto a
continuous quality-assurance paradi gmthat can
i mprove our ability to ensure quality was built in
or was by design, and we think this is the ultimte
realization of the true spirit of cGwW

One of the things which excites ne
personally with the PAT technol ogies is you
actual ly bring physics and chem stry together to
bear upon the neasurenents that you are dealing
with. Traditionally, we |ook at--actually destroy

the physical information by dissolving and then
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doing an assay. So that's in ny mnd a significant
advance with why PAT can hel p us.

We bel i eve PATs--optimal use of PATs can
provi de greater insight and understandi ng of
processes, bringing these technologies at or in
line to measure performance attributes is a better
approach than taking sanpling--or taking sanples
and testing in the |ab.

We al so have the possibility of real-tine
or rapid feedback controls, which is generally not
practiced in the manufacture of pharnmaceuticals
because this can allow us to focus on prevention;
potential for significant reduction in production
cycle time and, in parentheses, in devel oprment. |
think this is one of the challenges that we face
today with PAT. Many of the chanpions for PAT in
phar maceuti cal conpanies are in manufacturing. The
R&D fol ks either have not embraced this to a degree
or are, in fact, opposing it. And there are nmany
reasons for that. In fact, one of the reasons is
many of the fornul ati on devel opnent fol ks probably
do not have the |level of understanding of what PATs
can do for them And they're so in tune to the

traditional ways of making formulations that there

really is an educational canpaign that needs to occur
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But | think nore inportantly we mnimze
ri sk of poor process quality and reduce regul atory
concerns. | don't have to sort of outline the
regul atory concerns in the manufacturing areas.

You see those exanples on a daily basis. And ny
concern is with the crunch in devel opment due to
pressures of getting the product out at any cost is
going to increase the problenms in the future. |If
we don't bring new technol ogy in, the manufacturing
probl ens are on the increase.

The strategy we adopted was a wi n/win
situation. We wanted to create a win for industry,
a wn for public health. And we approached this
with input fromthe Advisory Committee for
Phar maceuti cal Science, the parent committee of
this subcommittee, and al so the FDA Sci ence Board.
And the reason for the Science Board was to bring a
hi gh | evel of scrutiny as we devel op this program
because in some ways this is a paradigmshift from
a regul atory perspective. And you need all of FDA
to be part of this, not just the Center for Drugs.

W have established internal collaboration
bet ween CDER and ORA. W have a PAT steering
committee. The external collaboration, in ny mnd,

is this commttee. And, hopefully, in the future

file:/lll[Tiffanie/results/0612PAT1.TXT (14 of 306) [7/11/2002 2:52:59 PM]

14



file////ITiffanie/results0612PATL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

we'll use PQRI to sone degree for this.

We are noving down two parallel tracks.
Track 1 is a general gui dance on PATs, not focused
on any technol ogy, per se. The intentionis to
sinmply bring common term nol ogy, as well as provide
gui dance on a regul atory process for bringing PATs
in a regulatory framework.

You coul d i magi ne this guidance as Chapter
1, introductory chapter to a book if you are
witing a book on PAT. What it neans is,
subsequently, we will have other chapters, other
gui dances, nore technical gui dances as we gather
nore information and we are able to wite those
techni cal gui dances

We are encouragi hg subm ssions now. And
we are planning to have a team approach for revi ew
and inspection for these subnissions. | am pl eased
to say we al ready have one submitted and in terns
of a conpany has already cone forward. The second
conmpany is working towards that, so we have two
compani es whi ch have expressed interest.

A progress report could be sort of |ooked
upon as the neetings that we have had. The first
meeting on PAT was on the 19th of July 2001, then

the 16t h of Novenber FDA Sci ence Board neeti ng.
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One of the mmjor aspects of discussion here was
that PATs need to be voluntary. These need
not--these would not be a requirenent. So a
conpany can choose to use PATs, but it's not a
requirenent. So that was one of the fundanental
aspects that we established with this neeting.

At the second Science Board neeting, we
establ i shed the concept of a safe harbor or at
| east discussed the concept of a safe harbor, which
I"mhoping that this commttee will help us define
it. | don't like the term"safe harbor"
because--and | haven't used it in the questions
that | framed to you, because | don't think we need
a safe harbor. Al we need is clarity of how
regul atory decisions are made, and | think it wll
be fine. Personally, | don't like the term"safe

harbor," but you could use it if you want to.

Now we are at the second neeting of the
PAT Subcommittee. W originally had planned for
only two neetings, but our task has sort of
increased and we will have a third nmeeting of this
comittee.

Let me share with you the tine lines. W

are here today, the red arrow, the second

subcommittee neeting, and the third subconmittee
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nmeeting is being planned | ate Septenber, early

Oct ober, sonetine on that time frane. W haven't
even started discussing what exactly the date woul d
be. What we hope to do is to gather infornmation
fromyou relevant for inclusion in our draft

gui dance, which we hope to have an internal draft
ready--1 can't commt to a rel ease date, because
that's totally not under our control--so we will
have a working draft internally, which we hope to
get out as soon as possible for public comment.

W would like to start our training
programin October, and | ook forward to receiving
i nput fromyou on how we shoul d structure the
training programand the certification program So
that's sort of Track 1.

Track 2 is subm ssions now The first
conpany has cone in, and that track essentially got
started in May. So we are noving on Track 2 at the
same time. Those small mcrophones or | oudspeakers

there, since we indicate a lot of the presentations

that we do--1've lost track of the nunber of
presentations | have done on this. It's sort of
fallen through the track. | just wanted to

enphasi ze |1've been visiting conpanies like

Aventis, BMS, Pfizer, AstraZeneca, and others,
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trying to gather, you know, build consensus, as
wel | as gather information of how best FDA shoul d
devel op thi s guidance

Let me briefly talk to you about Meeting
3. Wat will Meeting 3 focus on? One issue which
we'll focus--we'll focus on a conputer validation,
i ncluding chenmonetrics part of it and Part 11
i ssues, because we still have a nunber of issues to
resol ve and we want to focus on those today and
tomorrow, and Part 11 issues, conputer validation
i ssues, will be tabled for the next neeting.

Rapid microbial testing, we are sort of
expandi ng the scope of tools that we use in PAT to
include rapid microbial testing. And our Advisory
Conmittee at the | ast nmeeting endorsed that that
shoul d be part of this. W don't have all the
talents, scientific expertise on this comrittee to
handl e all the mcrobial issues, so we plan to use
the third neeting and include sonme nore nenbers
frommcrobiology to participate in that neeting to
see how rapid mcrobial testing could be part of
the PAT initiative

The third thing which | would like to
do--and | need your help for that--is at the third

meeting, | would like to have a dry run. Wat |
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mean by dry run is using a nock application

submi ssion inspection. Can we use an afternoon
session and actually wal k through a subm ssion and
the review and inspection questions that could cone
fromthat?

I need your help because | think I'Il need
you to help ne create that nock application and so
forth. So, please give ne your suggestions on how
we could do this. Wat |I'mhoping is we could
focus on maybe two case studies: a drug substance
manuf acturer, we could use online GC or HPLC as a
model or a Raman techni que. And go through that
process and see what are the things that we haven't
addressed shoul d be addressed in the draft
gui dance. And for drug product, what |'m
suggesting is we could use online NIR infrared for
bl endi ng, drying and so forth, to create that nock
exanpl e and wal k t hrough that.

So, today, day one of this neeting, we
have clearly defined the questions for the
subcommittee. It's in your handout packet. W
have provided for you our current thinking and
posed those questions. And these questions dea
with regul atory uncertainty or risk and how best to

address those. So nobst of the neeting today woul d
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focus on those questions.

But we have |l eft the questions undefined
for the working groups. |'m hoping that you will
frame those questions toward the end of this day
and how we want to manage the working groups. And
we have built in flexibility. W were planning two
wor ki ng groups: one on validation, one on
devel opment. But, for exanple, if we need a third
wor ki ng group on training and education, we could
have that group as a possibility, or a fourth
wor ki ng group, so we have accommodati ons avail abl e.
I"1'l look for your input on how best to manage day
t wo.

In my handout, the |ast page, for exanple,
is a set of questions that we received from Jozef
Ti mermans from Merck, of what Merck thought were
the questions relevant for validation. So you have
those set of questions for the validation group,
and 1'l|l al so pose sonme additional questions here.
But towards the end of this day, if we can sort of
ref ocus those questions and conme to sone agreenent
of how, what are the nobst inportant questions to
di scuss.

Training and certification programis an

important topic, and we really | ook for sone
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feedback fromyou, and then we'll identify
questions for in-depth discussions by the working
groups on day two.

Process validation working group
definitely will be in this room W will
have--that probably will be the biggest working
group. Product and process devel opnent working
group woul d al so be--definitely be there, but other
wor ki ng groups could be training and certification
and possibly a regulatory process. |'mexcited to
see, you know, Jeff and others from Regul atory
Affairs who have joined in. So that could
stinmul ate sonme of the discussion that if possible.

For exanple, | think, the questions that
we had in mnd for the working groups, I'll just
lay them out for your consideration.

Pl ease identify and descri be approaches
for introduci ng PATs, for existing validated
products, for new products. | mean the type of
questions that we are--the type of information that
we are looking for is sone sort of a scenario of
the steps necessary to do this and how t he
regul atory system should interface and when shoul d
it interface.

For exanple, PAT R&D efforts in pilot
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pl ant, a conpany may start at the pilot plant to
establish proof of concept and suitability for
application in manufacturing. Wat should be
docunented to justify suitability? PAT R& efforts
could then nove to nanufacturing where you'd
actually say, for exanple, blend--bring a bl ender
with online NIR sanme design and operating
principle, and run that in parallel to your current
manuf act uri ng.

What shoul d or would constitute acceptable
verification of suitability and validation under
that conditions? And once you have established
that for routine manufacturing using PAT, what
shoul d be the regulatory standard for accepting an
onl i ne measurenent to replace end-product testing
be?

What is the level of built-in redundancy?
If the sensor fails, what is the backup for that?
And then identify steps to resol ve out-ofspecification
observations. Under what conditions
can end-product testing be used to resolve
out - of -speci fication, because you are looking at a
val i dated process in a traditional sense, why can't
we use that as a backup systenf

The distinction here | think you have to
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pay attention to is the paranetric rel ease concept
originally initiated fromternminally sterilized
parental product. Under that scenario, any
deviation fromthe validation, sterility testing is
not a viable option. You cannot rely on sterility
testing to rel ease a batch if sonething happens in
your manufacturing. So, it's end of story then.

But PAT, in nmy mnd, is sonewhat
different. So | think we have an opportunity to
define under what circunstances end-product testing
could then be a reliable way of resolving this.

But | need your help to define that for us or sort
of discuss that.

Conti nui ng on, the questions for working
groups from an FDA perspective. Using online NIR
for blend drying, content, and dissolution and an
HPLC as an exanple for PAT, please outline the
essenti al experinments--what | nean by experiments
i s hypot heses or questions to be posed--that should
be conducted by a conpany to successfully devel op
and validate these tools for use in manufacturing
operations. |'messentially setting up this for
t he next neeting.

What criteria should be used to ensure

that relevant critical fornulation/process
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vari abl es have been identified and appropriate PAT
tools selected to ensure their optimal control?

What information should be collected to
justify use of indirect measurenents, such as
signatures or correlations, that relate to product
quality and performance attributes?

Wien and to what extent woul d FDA
i nvol venent facilitate PAT R&D and application
projects? And so forth.

So those are sort of our suggestions,
conbi ned with the questions from Merck and
questions that you have, that | think will frane
the discussion for tonorrow

I just want to enphasize again, sort
of--but I want to end ny presentation with just
sort of a case study. The general guidance--I want
to enphasize so that |I'mnot creating a high
expectation. The general guidance is not a
technol ogy gui dance. General principles and
term nology is what we will focus on. Address
issues related to regulatory uncertainty and
clarify the regulatory process. W hope there are
other tangible benefits: serve as a tool for
bui | di ng consensus, especially w thin-conmpany

consensus, and pronote research and devel opnent in
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this area.

Some thoughts on general principles and
term nol ogy. The first question that is posed to
you in your handout is definition and scope of PAT.
I think it's inportant to define that very
carefully and clearly.

And, also, |I'masking you to sort of
devel op a shared vision for this group. Wat do
you--what does PAT nean to you? What is the
current state and what is the desired state you are
trying to achieve using this new technol ogy?

From ny approach or fromny thinking, the
wi n/win conmes from hi gher |evel of process
under st andi ng, functional or performance indicating
process controls and specifications that we'll set
usi ng a systens approach; high |evel of process
quality; minimal reliance on end-product testing;

i mprove the scientific basis for regulatory
functions; rational risk-based docunentation
requirenents. And the point there I'mtrying to
make here is, currently, the current manufacturing
paradi gm essentially is the GWwWs have to be very,
very | aborious and docunentation is so critica
because, in nmany cases, the manufacturing is a

bl ack box, and we rely on very limted end-product

file:/lll[Tiffanie/results/0612PAT1.TXT (25 of 306) [7/11/2002 2:52:59 PM]

25



file////ITiffanie/results0612PATL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

testing just because of the extensive GW
docunent ati on requirements we have

Any deviation fromthat results in a
problem But now, when you nake the process nore
transparent, what should the docunentation be? And
that's somewhat a Part 11 issue, also, that we'll
di scuss. But, also, clearly high efficiencies for
all operations, fromindustry and FDA operations.

So, ny thoughts on PAT, | see PAT as a
tool in a whole quality system And here is a
quote froma book on total quality control which
was published in '83, and it sort of charts out the
evol ution of quality systens inthe US. In the
1900s we relied for quality only on the operator,
then we added a foreman, then we added the concept
of inspection, then we noved to statistical process
controls in the '60s, and then we went through the
concept in 1980 of total quality, now we generally
tal k about total quality managenment system

And the point here | think is that "Rea
assurance of quality today requires far nore than
good intentions, testing and inspection activities,
and a traditional quality-control departnent."”
This was said in 1980. "It takes the sane

busi ness, managerial, and technical depth to assure
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that the quality and quality cost of the product as
it does to design, nmeke, sell, and service the
product itself - depth starts well before
production begins and ends only with [custoner
satisfaction]."

What | see is PAT is a tool that enables
us to nove in this direction. Many have or sone
have argued that the pharmaceutical--there's no
role of statistical process control in
pharmaceuti cal nmanufacturing. You know, | read a
book by John Sharp fromthe U K, and it's a very
well witten book. | agree with all of the things
he has said in that. But towards the end he said
we are not naking, you know, nachines and so forth,
so statistical process control has no role in
phar maceuti cal nmanuf acturing. | said that's old
thinking. And we'll leave it at that. So PAT is a
tool that enables us to nove in that direction

A second sort of perspective on PAT is
that if you look at the facts or the trends in
quality, we started in the 1950s with sanpling
pl ants, then cane the zero-defect novenents in
'60s, SO 9000 in the '80s, you know, quality
system 9000, Mal col m Bal dri ge Award, European

Quality Award, total quality managenent. Now the
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buzzword is Six Sigma and the buzzword has changed
to Utimate Six Signma, and so forth.

The point here is GWs cane in at that
point, and if we don't understand processes, all
these are fad because what is--unless you
understand the variability, the sources of
variability, you really cannot inprove quality, you
cannot go to Six Sigma. And with the neasurenent
systens we have, we don't have a hope of getting
the pharmaceuticals in this direction. So that's
what | see as PAT coming in to help us nove in this
direction.

Now, |let nme sort of end my presentation
with this sort of a case study. The case study is
a study that helps ne | ook at PAT. And what |
would Iike to do is take a case study which people
consider as the nost difficult case study. How
woul d we do on or at-line assurance of acceptable
dissolution rate? Okay? And it's a hypothetica
case study, but with real data. And the real data
i s FDA dat a.

So now | et's imagine dissolution of a
tablet is a function of particle size of the drug,
anount of excipient 1, anount of excipient 2, a

process paraneter 1, a process paraneter 2, okay?
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Process paraneter 1 is, say, blend tine.
Process paranmeter 2 is a conpression pressure or
force, and you have an in-process test of hardness.

Currently, the way we assure quality is
you have level 1 quality assurance, which is
essentially the Gws: specs of incomng materials,
SOPs, process controls and so forth. And then
| evel 2 quality assurances test conformance to
di ssolution specification and al ong with other
speci fications.

The data is real. Wy I'mcalling it a
hypot heti cal case study is because we did this
study in a retrospective fashion. W had just
fini shed our manufacturing project at the
University of lowa. The drug is furosem de. And
we had designed an experinent of different
formul ati ons and we were ready to do biostudy. So
we wanted to link NIR infrared analysis to the
bi ost udy because that is possible now because
you're doing it nondestructively. So we can
actually neasure the anount of drug in a tablet and
also estinate its dissolution rate before you give
it to a patient. So that was the link. But here
is for dissolution. 1 don't have the data for

bi ostudy yet.

file:/l/l[Tiffanie/results/0612PAT1.TXT (29 of 306) [7/11/2002 2:52:59 PM]

29



file////ITiffanie/results0612PATL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

What we could do is take the NIR infrared
spectra of a tablet, nmeasure the dissolution of the
same tablet, and establish a correlation. And here
we have taken the entire spectra. And so you have
an at-line tablet NIR spectra and a dissol ution
correlation. So you have a training set, which is
the graph, and then you test how good this
correlation is using a test set which is different.
And what you see there is you have wonderfu
predictions and if the end-product testing is a
one-point specification that Qis nore than 80
percent dissolved or 70 percent dissolved in 30
m nutes, there's no problemin neeting that
requirenent. But the concern | have is this is a
bl ack box. Validation of this is based now on
predictive performance of the calibration. In
fact, that would be probably equal in terns of
regul atory requirenments to what we do with
i n-between real correlation. |If you |ook at our
gui dance, how do we make deci sions to waive
bi ost udi es when you have a correlation that's based
on predictive performance only?

So that type of correlation validation
woul d be consistent with our current standard for

wai ver of biostudy. But | think we can go a step
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better. What are the critical formulation
variables in this? For this formulation

di ssolution was predom nantly affected by the
disintegrant level and by interaction terns

i nvol ving disintegrant and diluent and diluent and
magnesi um stearate, so, we know it was mainly
conposi tion based.

The hardness, the conpression pressure
really did not have an effect. And that's typica
of fornmulations that contain a super disintegrant;
you actually elimnate all the process vari abl es
because the super disintegrant takes over. So
that's consistent with that mechanism And when
you do a nodeling of those conponents and
di ssolution, you are able to explain 93 percent of
the variability. So it's a fairly decent

rel ati onshi p between conposition and di ssol ution

So what we could do is here, | told you we

have a bl ack box, but the black box says it could
be a hat trick and we could actually nmake it nore
transparent and nake it nore science-based. And
now t he proposal here is you can take the NIR
infrared spectra, you know the critical variables,
link those together. Can we neasure those

conponents? And we could. So you have taken a
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32
step beyond a validation of correlation of a black
box to sonething which is a meaningful |ink
directly to the variables.

W didit at line. | don't see any
probl em doing this on line or even taking it
further frombehind. Using blend unifornmty data
and sone tabl et conpression data you can actually
do this. So, by doing this, | think what we have
been able to sort of gather is these are pretty
straightforward things to do. And all we need to
do is nmake these avail abl e.

The chal | enge conmes as--that was a
smal | -scal e study. W did that 3-kil ogram or
5-kil ogram batch. Then the question woul d cone as,
how, when you scale up. will that still remain? W
didn't scale up in that--we did scale up but I
didn't have the data on that one. W did scale up
to 16 kilogranms--but I'lIl show you a different
exanpl e whi ch showed the scal e-up aspect.

Here is an exanple from Met oprol ol
tartrate and the box that you see on your |eft-hand
side, upper side, is a designed experinent
dissolution rate. And in this case, dissolution
was a function of magnesium stearate, mcrocrystalline

cel lul ose, and sodium starch gl ycol ate.
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We linked it to dissolution in bio, on the
right-hand side. But this work was done on snall
scale at the University of Maryland as part of our
SUPAC research program W didn't stop there. W
said, can we generalize that snall data set to the
submi ssi on data that we have in-house? So we took
that information, devel oped a new network. This
wor k was done by Vijet Damara [ph], who is now at
Sanofi. He did that when he was a revi ewer here.
And he actually predicted what the dissolution
shoul d be of the generic tablets and the enunerator
tabl et from our subnmissions. For all but two, we
could do that very, very well. And that took 10
m nut es.

The two formul ati ons that we were not able
to, the difference was their ratio of sodiumstarch
gl ycol ate and ntc inside or outside. There were
significant differences that it really didn't fit
the pattern. But for the rest on, it did. So the
scal e-up could be sort of verified, that scal e-up
was not an issue. And we didn't have the N R at
that time but we could have connected it to that.

So, that's the concept. | think we need
to understand that when we do experinments on a

small scale, in the traditional way when we don't
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have the right neasurenents, it's difficult to
scale up rationally. And here is an exanple, |
would like to use fromKen Mrris and Purdue. When
you do on-line analysis of blending and are able to
gather information about the kinetics of blending,
you can actually nmodel and predict what the |arge
scal e should be. And Ken is here; he could talk to
you about that, but he has done this only for
drying and for bl ending.

So, with PAT, you are actually gathering
far nmore scientific information to actually do
rational scal e-up and be predictive of what can
happen, instead of saying, oh, the scale is not
goi ng to work.

I"l'l end ny presentation with sort of
built-in redundancy. I|'d really like to have you
think very differently about this. Redundancy need
not nean two systenms. For exanple, | have a NIR
unit one which is nmeasuring sone attribute. W
want to have a backup systemfor that. That
doesn't nean that | have to have two NIR  The
picture there shows different |ocation of NIR for
blending. That's only to illustrate that we don't
need to have multiple sensors, but sinply | ook at

redundancy as a systens approach
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For exanple, when you | ook at a systens
approach, the overall quality systemis the first
| evel of defense. Then comes product- specific
SOPs, your raw naterial classification and so
forth. That's your second paraneter of defense.
Once you get through that you have actually
elimnated sort of variability. Then cones PAT and
then conmes so forth.

So, when you | ook at a systens approach
that cones up with a thing that there are nmany
tests, many neasurenents that actually overlap and
you can actually use them as backup and need not be
two separate systenms. So, | think we have to start

t hi nki ng about that in sort of different ways.

Wth that I'Il stop and give it back to
Tom

DR. LAYLOFF: Thank you, Ajaz. It's a
very exciting tine. | think the last slide brought
an interesting point. | think it's an aggregation

of measurenents that are critical to the product
quality, not a single dinmension at a point in tine.

I think it's also very exciting that we're
goi ng to be doing microbiological tests because if
you | ook at the chenmical tests, it's fairly easy to

see that you can change the technol ogy w t hout
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changing the bar, but I'mnot sure that--how
difficult that's going to be with m crobiol ogica
testing when you shift frommcrobial limts on

pl ate counts to DNA or other technologies with it,
but the bar may actually shift.

Anyhow, also, | think critical the
critical issue is going to be for us is the
training and certification. The conpetence of the
reviewers and the investigators are going to be the
keystone for this whole process. |If we don't have
wel | -trained reviewers and inspectors, this thing
will not go well. So, your input as to content,
structure, certification of conpetence are going to
be really critical in how the FDA noves forward on
this.

And as Aj az nentioned, we've gone from
four conmittees to two, but that's a flexible
yardstick. W can nove to back to four if we need
it, and we'll look to you all for guidance as to
whet her we shoul d i ncrease the nunber of committees
that we break down into for the guidance

Now, we have the subconmittee di scussion
on training and--

DR. HUSSAIN: Wy don't you go to the

invited speakers and then--
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DR LAYLOFF: Ckay, let's go wth--okay,
we' |l change that around, okay. Let's go with
Jeff, Jeff Blumenstein, fromPfizer, formerly FDA

DR BLUMENSTEIN:. Thanks, Tom W wel cone
the opportunity to share sone thoughts today on
PAT. Let's see, there we go. 1'd like to present
sonme perspectives about sone regul atory chal |l enges
that may be relevant to PAT applications in new
NDAs .

When we go forward and try to devel op new
NDAs, it's really, fromour perspective, a bal ance
of goals. You know, we're devel opi ng a new product
and it's a balance of activities to try to neet
mut ual goal s--desi gning the product and processes,
the met hods, as well as other goals like
facilitating the rest of the program the
production of clinical supplies. And then, |ooking
toward the commrercialization, devel oping the
process know edge, transferring the technol ogy. So
it's a nunber of different drivers, and at the end
of the day we're all trying to bal ance different
things, like tinme, resources, and costs. Wth
time, people, and noney, we can always do
everything, but at some point at the end of the day

we' ve got budgets to maintain and tinme lines to try
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to bring new products to narket.

And that really is where the bal ance of
goal comes about. First, trying to facilitate the
commer ci al aspects about nanufacturing right the
first time. But in a reasonable time frane for the
nunber of types of experinents to do to get the
drug to the patient, because that's what we're al
there for is to bring new NDAs and drugs to
patients.

So with that, what are sone opportunities
for PAT in new devel opment of programs? It really
is a process know edge tool, so we're trying to
build the information set for comrercialization,
| ooking at all the various variables and
capabilities that could be in there from scal e,
conponent variation, many of the things that A az
al ready nentioned that experiments are ongoi ng
with. As well as fundanmentals with regard to
formul ati on devel opnent, fornul ation solid-state
interactions. It gives us a wealth of know edge
about that.

But as we're devel opi ng that know edge, |
think that we're a bit cautious about is that it
probably really isn't an optim zed control tool for

clinical devel opnent batches. The clinica
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devel opnent batches wi |l probably provide an
opportunity to gain that process and product
know edge, but it's probably not devel oped to the
control tool at that point in tine.

As we | ook forward to putting together the
NDAs, what are some potential chall enges towards
the application of PAT and devel opnent prograns?
Wl |, conparison is often difficult. W, as we're
goi ng through devel oprment, batches are often unique
experinments for scaling up, devel opi ng new pi eces
of equipnent, noving it fromsite to site. So sone
of those paraneters are changed. W' re evaluating
the inpact on those--on the product that those
various aspects and product characteristics, but
it's an evolution as we go through devel opnent.
And, simlarly, you know we speak very frequently
about PAT in drug products, but there's certainly
opportunities in drug substance, but coupled with
that synthetic processes are evolving. The route
may be the same but, again, we're |ooking at al
the various aspects about changi ng and scal e-up as
we go through that.

And in some cases, depending on what the
clinical needs are, the size and scope of the

program Experience may be limted. W nay not be
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maki ng a huge nunber of batches, really, to | ook

at .

So with that being said about the
downsides, | think there are, you know, certainly,
sonme positives. 1s that we can look at in

devel opment and try to determ ne what paraneters
are appropriate for nonitoring. W nmay not
determne what all of themare, but it's the
begi nning part of the | ook

As we mentioned, also, the conmerci al

process may be linmited at filing. Where certainly

at the limts of scale is often in small scal e, but

we' re noving towards the comrercial manufacturing
sites. But the nunber and limt of experiences is

somet hing we have to deal with. And | guess the

one other piece to enphasize, as well, is that very

of ten devel opnment processes are very rapidly noving

and sone of the parameters that | nmentioned in the
first slide about the challenges, were often
material linmted. W're trying to serve nany
different customers in the devel opment program so
we have to be cautious about which ones to serve,
but that may linmt, perhaps, experinments for how
many batches we want to make, say from a conmmerci al

or manufacturing perspective because we have to
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make sure the clinic stays supplied, as well.

As we | ook towards, you know, potentially
some of the regulatory strategy, what are some of
the other chall enges towards the application of PAT
and new NDAs? |n nmany cases, at least, at this
point in time, reference nethods are probably stil
going to be required, whether they be for
regul atory surveillance progranms by the FDA or
other authorities. Conpendia nonographs, at this
poi nt, we don't have a plan for howthe USB is
going to accompdate that if we have a different
product coning off the shelf, because PAT may be
relative to the process as well as the product. As
wel | as acceptance testing in global nmarkets. |
know this is a U S. FDA comrmittee, but as a gl oba
organi zation, we look at, you know, certainly
wor | dwi de approval of many of our products and nany
of themwll still have certain limts on
acceptance testing to bring product into their
mar ket. So, you know, we're |ooking at a gl oba
regul atory program and nmany cases will need
acceptance testing for sone of those gl oba
mar ket s.

I've touched on, already, the size and the

scope of the database with which to set criteria.
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You know, in many cases, we'll have our best
thinking, but what's really a normal process and
what's a variation fromthat normal process versus
a true variation and a failure in the process with
that linmted database is sonething that's very
chal l enging as we're putting together the NDA

And the other aspect is, technol ogy
evol ves over time. As much as we do try to bring
forward NDA programs very rapidly, sonetinmes it is
a nmultiyear process and many of you that are nuch
nore deeply entrenched in the technol ogy know, that
by the time we actually file an NDA, the technol ogy
has noved. So what we start actually | ooking at
with the process in the first couple of clinica
bat ches may not be the best technol ogy tool that we
really want to nove forward within
conmmerci alization. So we have to be cautious of
not handcuffing oursel ves by | ooking back towards
that early devel opnent experience and the tools
avai l abl e at that point in tine.

So, as we look forward to that from our
perspective, what are sone options for sone new
dossiers? You know, we could just briefly describe
PAT that we antici pate doi ng towards

commercialization and just sort of |et the agency
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know where we think we're going in the future. O
we could go to sonething nore rigorous--change
protocol s, they've been discussed in various other
aspects about filing NDAs and PAT m ght be a good
exanple of that. W might do things |ike describe
what is the body of data that's going to be needed
in the future to nove forward full acceptance of
PAT?

What changes with the adoption of PAT?
Are we going to drop sone of the conventiona
tests? Are we, in fact, going to actually change
the manuf acturing description? 1|s PAT going to be
an end-point rather than just a control tool that
we may do sonme manufacturing process limts to?
And that's just, you know, sone illustrative
exanpl es of what we may | ook forward to.

W have to be conscious, as well, if we
put a change protocol in. W probably need sone
description about discontinuing PAT activities. As
we go towards conmercialization, what if we |earn
that it may not be the best thing to control, so
what will we do if we want to roll-back and rel ook
at sonmething? So any protocol may need to talk
about di scontinuation of PAT activities or

regrouping froma totally different direction
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And, as with anything, |like a change
protocol, we have to talk about filing nechani sns.
Is it going to be, you know, upon
commercialization? A supplenental filing at sone
poi nt thereafter and then we can talk about is it
going to be a prior approval? 1Is it going to be a
CBE--a CBE-30, all of those different aspects? O
are we going to be so confortable in the future,
it'll just be an annual report?

So not to be too down, | nean, |'ve spoken
about sonme of the challenges. But | think that PAT
does afford sone great opportunities. It does
all ow us to gather the process know edge early in
commercialization. |If we get on-board with what
we're going to test, | think, as A az mentioned,
the potential for understanding and | ooking at the
process is great with PAT and managed well, it can
provi de sonme great input to early
comerci al i zati on.

Wth the protocols, it also allows us the
opportunity to agree on the dataset being devel oped
so we don't have any second-guessing thereafter
It allows that we nmake sure we've got the ful
dat aset and we don't have any gaps.

And one of the nore chall engi ng aspects
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is, will it go to such a |evel of detail that we'll
agree on the criteria for success? And that nay,
agai n, cone back to what's going to be the
mechanismfor it? |If it's sonething as straight
forward as an annual report type change, we'll
definitely need to talk about criteria for success.
If it's just going to be the nore broad narrative
descriptions about what we're going to nonitor,
that may be sonething we have to | ook back at

| ater, and then negotiate on.

And, certainly, as | nentioned, if we have
ot her nethods, like reference nethods, the
protocols, we'll probably certainly need to talk
about how we're going to correlate to those
ref erence net hods.

So, what are sone of the risks? One
aspect is that, as we go through and we actually
|l ook at it, that the PAT information may suggest
that we really, our initial thoughts were really
pretty far off the mark and we really have to
change things so we have to handle it differently
than we originally thought.

The nonitoring, as we go into
comrerci alization with PAT may suggest that we see

things we didn't appreciate with the early
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reference nmethods. And | know that's certainly an
aspect, certainly as we | ook towards protocols and,
per haps, a bigger aspect as we | ook towards
post - approval type things, like supplenents if we
nove towards that. Wat do we |earn about old
products? And | knowit's going to be a topic of
some discussion, as well.

We're not the only ones sharing risks. |
think the FDA, as they | ook towards things |ike
protocols, especially if we |ook towards change
bei ng af fected, supplenents or annual reports.
They're going to have to accept to a comm tnent for
a future change with a very limted dataset and how
confortable is that going to be?

If we really | ook towards sonme of the
opportunity being in the post-approval setting,
we--maybe we wind up talking that it nay be a
different area, so we have to think about two
different aspects of that: One, post-approva
review burden. And the other is: |Is this going to
be another piece of an NDA in an already very
constrai ned resource environnment during NDA
reviews. And we have to just be cautious that it
doesn't detract fromthe approval of the NDA and

sl ow down the process.
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So, in summary, the opportunities for PAT,
you know, they do exist and they're very val uabl e.
At this point, in |looking forward, the opportunity
may really be in a transition to post-approva
activities. |s everything going to be so ready and
finalized that it's going to be ready by the tine
of NDA submission and we'll be able to roll into
that? At this point, that's, fromour perspective,
probably unlikely.

The chal | enges do exist, both fromthe
FDA' s perspective on the need to make the
i nformati on avail able so that they can make the
right judgnments. And, also, fromour perspective
to nmake sure that we get new products out there as
rapidly as possi bl e.

So, with that, | think the committee
certainly has quite a bit to speak to of | ooking
forward to the opportunities in trying to bal ance
the risks and | |ook forward to hearing the
di scussi on on those topics.

DR. LAYLOFF: Thank you very nuch, Jeff.
I think in our discussions on PAT, many--we've
di scussed several tines where we didn't think the
bar should raise and there is a certain acceptance

of what a quality standard is for a product. And
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that probably will stay with sone kind of reference
met hod that we could use in stability in testing or
somet hing like that and the PAT--that woul d be the
ultimate reference for it in the PAT. And the PAT
woul d be just targeting that.

Is Steve here? 1s Steve here. Okay now
we're going to go to Dhiren Shah, from Aventis.

DR SHAH. Thank you. Good norning,
everyone. |I'mreally pleased to be here to share
my thoughts and ny conpany's thoughts on
post - approval PAT application and the chall enges
around it. First of all, | would like to thank
Ajaz Hussain and FDA to invite ne to cone to this
meeting and share ny thoughts.

As a way of outline, I would like to
discuss, first of all, what is the need for
post - approval or what | call PA-PAT applications?
Is there a need for that, you know? And if there
is, you know, how do we address that?

Chal | enges in PA-PAT applications. Once a
product is approved and comrerci ali zed what are the
chall enges in bringing PAT in the regul atory area?
PA- PAT applications to APl's, the drug substances,

Aj az spoke about that little bit, and Jeff to the

APls as well as for the drug products. How do we
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appl y PAT once a product is approved?

Then the real inportant point from
regul atory perspective or a pharmaceutical conpany
poi nt of view, the guidance devel opnent, you know,
the gui dance to the industry that when you apply
PAT to an approved product, how do you that work
about? CMC review point of view. Wat do you need
fromCMC review? Type and anount of CMC
i nformati on needed? This al nost sounds |ike SUPAC
gui dances, you know, that's what the workshops and
the committees did for SUPAC, that how nmuch CMC
informati on i s needed, what type of CMC information
wi || be needed to show equival ents? And regul atory
submi ssion type. Jeff spoke about it, you know,
the standard, prior approval supplenents, all kinds
of changes being affected or annual report kind of
reporting.

And then on the conpliance side, you know,
the second part of the equation, which is on the
conpliance side, which needs to be totally
di scussed. And then I'Il give some summary and
concl udi ng remar ks?

Wy do we need PAT--PA-PAT? | nprove
quality of existing products. There is no doubt

that pharmaceutical industry, in general, is behind
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rest of the other industries, |ater
i ndustries--food industries, chemical industries.
I'"ve been in this business for 25 years and
still, 1 know there are products being made with
very ol d technol ogy, sinple mxer and stopping the
m xer and putting the hand in it to fee the
granul ation is done or not. Honestly, that's, you
know. And, of course there are technol ogi es which
are hi gh-shear granul ators where you have, you
know, kil owatt end-point neasurenents for
granul ati on being done. But technol ogy-w se, the
pharmaceutical industry is backward, it's behind.

And, again, it's by necessity, you know,
the nature of our business is such that we stay
with that.

I nproved anal ytical testing. Again, we
present 80 sanples, you ny have a batch of 1
mllion tablets and you may take 100, 200, 500
tabl ets out of that whol e batch and you hope that
the sanples really represent the whole batch. And
that's a big risk thing.

I ncrease manufacturing efficiencies,
again, in sonme cases you can really inprove
manuf acturing efficiencies by applying PAT.

Reduce, hopefully, elimnate other
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specifications, avoid potential recalls and enhance
conpliance, they all go hand-in-hand. But, by

appl ying PAT if we can really reduce our
specification results that will be a big

achi evement. And, of course, when you add all of
those there will be--1 amsure that there will be
potential long-termcost savings to the conpanies
and ultimately to the patient.

Chal | enges in PA-PAT applications. There
are two kinds of post-approval situations, in ny
mnd. The first kind is products w thout PAT
applications in the original subm ssion, which is
majority of the cases, right now, because products
have conventional controls where you don't have
PAT. Now how do you apply PAT post-approval ?

Identify process-critical contro
paraneters. You know, once you identify, then you
can think about applying PAT to those critica
processing paraneters.

Repl acenent or adjustnents to in-process
control s and, possibly, final specifications. Once
you find out that certain PAT can be applied, for
example, for blend uniformity, or for tablet
hardness, how do you take the conventional,

i n-process specification and then apply PAT to
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that? And how do you replace that? And that's a
chal | enge

Correl ati on between PAT-based controls and
approved conventional controls. This is very
obvi ous that you already have products with
conventional controls in place, how do you
correlate that with the PAT control ?

And of course, the review and conpliance
issue. This you will hear time and tine again, at
the end of the day, you know, our products are
approved and when you nake changes without the
revi ew processes, wthout the conpliances processes
that will be used to allow us to change to PAT.

O0S- -out of specification--that wll
happen, you know, that has al ways happened, with
the best intentions--with the best products, out of
speci fications occur, how do we handl e that?

And, in ny opinion, for products which do
not have PAT, it may be difficult--not
i mpossible--difficult to apply PAT post-approval

The second scenario is, obviously, for
products where you al ready have PAT, that is,
again, looking in the future. You know, right now
as we understand, there are not too many prods wth

PAT in place for manufacturing the comrerci al
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products. For these type of products, changes to
approve PAT-based controls, Jeff talked about it a
little bit. That once you have some PAT controls
inthe initial phase, but then you learn, with
time, that naybe you don't need that or you want to
replace it. So you may want to change the

PAT- based controls after approval. Addition, you
know, you may realize or you nmay understand the
process nmore and you may want to add a new

PAT- based control for a given product.

Del etion of a specification to elininate
non-val ue- added controls. |In the, again, with a
limted experience, going into NDA, you ny have
sonme i n-process controls, but as you |earn that
some of those are, say, for exanple, non-val uated,
how do we replace those or elimnate those?

Agai n the review and conpliance process,
that needs to be defined. Sane old question, out
of specification, howto handle it? And | believe,
inny opinion, it will be nuch easier for products
whi ch al ready have PAT in place to make
post - approval changes.

For the APlIs, very quickly, how do you
appl y PAT post-approval to APIs? The first, is

there is no change to drug substance pathway, it
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remains the sanme. And then in-process controls,
such as inpurity levels, at different stages of
synt hesi s, maybe you want to nonitor using PAT
Resi dual solvents, including, noisture. Exanples,
coul d be conpletion of reaction, whether the
reaction is conpleted at a given stage or not.
Isolation purification steps;
initialization and conpletion of crystallization at
the very final stage.
So, those type of things can be appli ed,
those are the exanpl es whi ch nost of us know for
i n-process controls for the APIs.
Correl ati on between the conventional |PCs,
i n-process controls, and PAT-based in-process
controls. Again, we need to have sonme sort of
correlation. And once you have PAT-based
i n-process control continuous nonitoring, how do we
handl e APl specification? And what will be the
role of the final specification for drug substance?
And we all know the question about
paranetric rel ease, which started out in
sterilization area, but can we apply paranetric
rel eases after we have certain appropriate PATs in
pl ace for the APIs?

Post - approval PAT applications to drug
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products. Again, thereis, I'"'m-there is no change
in drug product conponents, conposition, and basic
manuf act uri ng process.

Drug product--nmaybe we can consider drug
product type dependent PAT applications; solid ora
dosage form both imredi ate rel ease and nodified
rel ease; sterile products, semi solids, so we can
consi der based on the noted form dependent
application of PAT.

Raw material controls, ID, assay
uniformty, some critical physical paranmeters, |ike
particle size of an excipient. If it is critical
for the product, you know, can you apply PAT?

I n-process controls for drug products, for
exanpl e, granul ation end-point, nost of us are
famliar with that. Misture content in the
granul ation; blend unifornmty, content uniformty
of the dosage form |In case of sem solids, maybe,
Vi scosity measurenents.

So those are the exanples, and | believe
the correl ati on between the conventional in-process
controls and PAT-based IPCs will be very inportant,
as we nove forward with this concept. And, again,
when can we and how can we use paranetric rel ease

for dosage forns when we apply PAT?
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Gui dance devel opnent for PA- PAT-based
controls from CMC revi ew point of view, we need to
establish equivalents to conventional controls.

How do we establish to a conparative protocol in an
NDA or post-approval, how do we do that? And
that's where we need, | believe, sonme sort of
SUPAC-t ype gui dance as we nove forward with this

t echnol ogy.

Enhanced assurance that the product will
meet what | call SIPPQ strength identity, purity,
potency and quality? How to show those, how to
establish Sl PPQ

Scientific basis for PAT controls, we are
to justify the PAT controls. And then, obviously,
as | said earlier, the type and anount of CMC
i nformati on required, you know, how nany batches
you need, is 10 batches sufficient; 5 batches
sufficient to apply or make this change
post-approval ? And the scale of the batches. Does
it have to be at comercial scale or pilot scale,
of lab scal e?

Statistical support--what kind of
statistics will be required to support such a
change.

Stability requirenents, is there any val ue
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of doing sone stability requirenent when you nake
this type of change from conventional in-process
control s to PAT-based?

Post - approval conmitnents--any
post - approval commitnents, like, |ong-term
moni toring of the process, in form ng nore data,
you know, after the change is approved?

And the regul atory submni ssion type, Jeff

tal ked about. Could it be--can you do it through

annual reports? Are changes being effected in zero

days or 30 days or prior-approval supplenents?

On the--1 should back off for a second.
kay, |'ll--before | go to summary and concl usi on,
I have a slide to show on the conpliance side the
industry will be looking fromthe agency that when
you nmeke post-approval changes, going from
conventional in-process controls to PAT-based, how
is the auditing systemw ||l work? The conpliance
audits of the sites? |Is the change done
appropriately? Wat kind of things will be
checked? What kind of statistical data will be
checked? So, those types of guidances we'll need
on the conpliance side.

On the summary and conclusion: In ny

opi ni on, PA-PAT application is easier for origina
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application with PAT, it's very obvious. But when
you go froma product with no PA-PAT, it will be
more difficult to apply.

As | said earlier, difficult for origina

application with conventional controls, it's very

obvi ous.

Proof of equival ence and
enhancenents--industry will have to show and agency
wi Il have to accept that when do you show or how do

you show the equi val ence between what you have and
what you will be changing to?

Val idation, you know, proof is in the
validation. Wen you make a change like this, how
do you validate, you know, what kind of validation
protocols will be required?

How to deal with out of specifications?
Rul e of conpliance, that's very critical for this
type of activity to go forward. And incentive for
the industry, cost benefit. As Jeff said, industry
i s under trenendous pressure to bring new products
fast and, again, we always anal yze, what is the
cost and benefit. |[|f we change post-approval to
PAT, what's the benefit to the conpany? Can we
reduce, you know, our OO0OSs? That will be a big

benefit for us. Fromconpliance side, if you can
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make it easier, that will be a big benefit for us.

And then training of industry as well as
FDA staff, that's very inportant, our training on
both sides of the equation as we nove forward with
this. And | welcone FDA s--this inportant
initiative, which is, as | said, you know, the
industry is really behind in the technol ogy, when
it comes--when you conpare with food industry or
other industries. And | think this type of
technology is badly needed. Thank you

DR LAYLOFF: Thank you very much, Dhiren
for bringing us nore about the conplexity of it. |
think FDA's going to have it's job cut out for it.
And now we'l | --

DR MLLER 1'd like to make a comment.

DR LAYLOFF: Ckay, sure.

DR MLLER And | appreciate very much
your discussion and comng to your summary. W
have heard through external organizations, such as
CAWP and ot her external comments about the care and
sensitivity of just focusing on nmaking the guidance
and the regul ations sinple and easy for original
PATs. The concern, fromthese organi zati ons and
ot her discussions are of current product processes

in place, to have sensors applied to them and
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1 technol ogies applied to themw Il require nore

2 efforts by vendor companies. If we go down a

3 pat hway of just selecting easy regul ations or very
4 open and general regulations for original PATs,

5 vendor conpanies feel that there will not be enough
6 activity or action for themto stinmulate their

7 conpani es to advance technol ogies to neet current

8 needs and future needs and |--Eva's noddi ng her

9 head across the way. | just want to bring that to
10 the forumhere. Please be very careful about how
11  we give the guidance or how we nake the gui dance

12 for the future

13 If it is so very narrow, we will not have
14 the external technological industries wanting to be
15 partnering, it will be too small a business. And
16 they will not want to waste their resources or

17 time. Just need to get that on the record. Thank

18 you.
19 DR LAYLOFF: Yeah, it has to be a win/wn
20 for the vendors, too. | nmean, if it's not win/win

21 for the vendors, it's not going to work out either.
22 Any ot her comments before we go on?

23 [ No response. ]

24 DR. LAYLOFF: kay, going on to Hank

25 Aval | one, another FDA al umi - - al unmus.

file:/ll/[Tiffanie/results/0612PAT1.TXT (60 of 306) [7/11/2002 2:52:59 PM]

60



file////ITiffanie/results0612PATL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

[Brief pause.]

MR AVALLONE: While that's happening, |
just wanted to sort of share with the comrmittee the
parts--at the first neeting, we had di scussion that
the subcommittee and the working groups are
essentially nore technical and focused individuals
and the regulatory affairs seemto have been
m ssing in that discussion and that was the reason
I invited Jeff and others to sort of give that
perspective so that the conmmittee understands the
chal l enges and so that we can craft a way forward
addr essi ng those chal |l enges.

DR LAYLOFF: | think that, earlier
| ooki ng just at technol ogies doesn't really address
howit's going to fit into the win/win situation
and even bringing in the vendors, it has to cone
there also. Are we ready now.

MR. AVALLONE: Yeah, | think we're ready
to go, Tom Thanks. | just want to start it out
by thanki ng the subcommittee for inviting nme here
to nmake this little presentation

It's to--just to give you sone of ny

background--it's--1 was in FDA for 28 years as an
investigator. | |ooked at day-to-day problens for
28 years. | went with Johnson for the | ast seven
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years and | kind of picked up that sane role. |
| ooked at--now | don't | ook at day-to-day problens,
I look at day-to-day opportunities.

What - - some of the issues that--and this
presentation is given froman operationa
compliance perspective. And it's a little
different--maybe a little different slant on PAT
and how it's going to affect our operations from an
operational perspective and froma conpliance
perspecti ve.

| date nyself with this first coment and
I think | started--well, | started in the industry
in 1965, late 1965 when the GWP regul ati ons were
first--started to first evolve. And the comment
that | recall that stood out that Ted Byers gave
and that a nunber of PMA conpany quality managers
al ways gave was that it's inportant to design
quality into the product. W need good devel oprent
in order to have a quality product.

And | think that has--that's the one thing
that | think has stayed with us over the time. 1In
the last 10 years or so, FDA has becone nore
involved in this in | ooking at the devel opnent
aspect of our products with the pre-approva

i nspection program And | think we've all--have

file:/lll[Tiffanie/results/0612PAT1.TXT (62 of 306) [7/11/2002 2:52:59 PM]

62



file////ITiffanie/results0612PATL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

nmore of an awareness of the need for good
devel opnent.

And just, since | have this floor here for
a couple of mnutes, | just had a couple genera
comments that |'ve heard sone of the other speakers
present.

One of the issues that | think we all have
to understand is that the biggest--the mgjor
compliance issue is old products at today's
standards. The bar is constantly being raised.
It's not going to stay, it's not going to stay
where it's at. Day to day it's going to nove up
From an industry perspective, this offers ne sone
type of conpetitive advantage over other conpanies
so I"'mgoing to look at it fromthat aspect, also.
I think we need to recognize that PAT is just one
part, one of the drivers for inproved product.

There are a nunber of drivers for a
qual ity product and when we | ook at this and it's
sonet hing that our devel opnent nanagers need to be
aware of and | constantly rem nd themof this on a
daily basis when | |ook at the old products and
| ook at these opportunities as they arise in ny
conpany.

The first one is really operationa
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environmental exposure. W're getting nore and
nmore pressure to have concern for the operators, to
mnimze--so that they' Il have m ni mal exposure,
mnimumtoxicity comng fromthe products which
they work with on a day-to-day basis. When I
devel op a product and | have to |ook at this and

| ook at manufacturing processes and systens and
procedures that will give me this mninmal exposure
of operators.

Anot her area that we | ook at, another
driver, would be the manufacturing technol ogy and
this is inmproving all the time as equipnment is
evol ving, new, better equipnent's evolving, better
testing is evolving. W should | ook at raw
materials. And many of the raw materials that we
use are purchased as open materials, have
fair-trade raw materials. And | think it's
important for us to devel op specifications that are
tight enough that will give us the consistency and
st andardi zati on for process. And we'll talk about
this in a fewmnutes. Also, the APl, it's
critical to look at this aspect of it, in terns of
the physical formof it and standardize and contro
t hat .

And | nentioned equipnent, really we're
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| ooki ng at equi pnent that's closed and that's
cleanable. | have to turn around equi prent that,
froman operating conpany's perspective in a short
period of tinme. | have to be able to gear up from
one product to another. So sone of the |arge,
process trains clunmsy equi pment that | have, |
think 1"'mgoing to have to take a | ook at when |
devel op products.

Basically, 1've given the charge and | had

a neeting the other day with the VP of R&D. And ny

charge has been, since | cane to Johnson, | want
di rect conpression products, | don't want any wet
processes, | want to keep it sinple and that's the

thene you're going to see with this presentation

Operating costs, again, mninmal steps,
keep it basic. That's going to give ne the benefit
in ternms of day-to-day operation. | nentioned the
cleanability of the equipnment. M cycle tines are
going to be reduced. I1'mgoing to have to turn the
product over, turn this equi prent over as many
times as | can.

I nprovenents in anal ytical technol ogy and
we' re tal king about here at this forum PAT, but
this is comng through as just one of the

i mprovenents in analytical technology. |'mfinding
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nmore about ny existing products and, certainly,
when | come up with a new product, |I'mgoing to
have to look at it alittle closer because | know
this product is going to have to w thstand

i ncreased scrutiny over a period of tine.

I"mgoing to see flaws in ny existing
processes, products and | see them And | see them
they conme out in stability testing. | see themon
a day-to-day basis.

And the other piece here that we have to
| ook at in devel opnent is nonconformances and
docunentati on review. Again, the nore basic the
process, the sinpler the process, the |ess
opportunities |I'mgoing to have for
nonconf ormances, the |l ess opportunity an operator's
going to have to do sonething wong and the |ist of
m stake |'ve going to have, so it's going to
i mprove my compliance | evel by having a product
that's developed to a standard--to today's
st andar d.

Certainly, when we tal k about conpliance
i ssues that ny real concerns are dose uniformty,

di ssolution, and inpurities. | think PAT is noving
forward, it's going to address the dose uniformty

issue relatively well and the inpurity piece wll
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tie along with that. The nore difficult piece is
the dissolution piece and this is release-rate
piece. And | think this is the aspect that we're
going to tal k about when we get into raw materials
and why it's inportant to have a sinple process,
fewraw materials and that | have control of the
distribution of these raw materi al s.

Wth regard to the API. The physical form
is inportant and it's inportant for the devel oper
of the APl to comunicate with the devel oper of the
dosage form Two days ago, again, | net with the
R&D person and he comented that we have a new
product com ng down the line and that the API
devel oper has given himfour different physica
forns of the APl for himto work with in devel opi ng

a directly conpressible product. And this is

necessary to go that way. | think the days of
taking a raw material--1 get what | get out of the
crystallization process and | just m |l the hel

out of it and | get a nice mcronized particle or
reduced particle size and | can go ahead and
manufacture. | think those days are coning to a--1I
think they're conming to an end when we start

| ooki ng at formul ati on devel opnent.

Froma GW, a validation perspective, this
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probabl y--the physical formof the API, prior to
mlling, probably gives me the best indicator of
the control and the consistency | have in the

manuf acturi ng process for the APl. So, | want to
establish a specification--a meani ngfu
specification for this material at that particul ar
stage and | may even be able to get by wi thout a

nmi croni zati on process or an extensive mlling
process of the APl |'m manufacturing if I'mable to
put nore control into that aspect of it.

Wth regard to excipients, again, | want
to keep the nunmber short, | want--1 want physica
aspects nonitored, good specifications for these
physi cal aspects of the excipients. And one of the
concerns that | have now when | devel op a product
is the excipient uniformty. |It's not just the
active uniformty, but I want to know, for exanple,
what's the distribution of ny stearate in this
particular product? | think another presenter
commented on that excipient and it certainly does
have a maj or effect, kind of a major effect on ny
release rate. So | want to make sure that | have a
process that gives nme the right uniformty of that
and the right characterization, particle size and

control of the excipient and the API.
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From an operations perspective, 1'd |ike
to have nmultiple sources and one grade of
excipient. | know our devel opi ng managers sonetime
like to get somewhat novel and go to a
si ngl e-source excipient that may be in sonme, you
know, |ocation that's maybe out of the United
States and this does present problens froman
operating conpany's perspective. Again, | want to
keep the excipients relatively conmon ones that
probably have multiple sources on them

The ideal process, fromny perspective, is
the direct conpression process screen, blend, and
conpress. And this enables ne to have a cl osed
system Toad system-1 can weigh, bled and | oad
the press directly froma container. Wen we |ook
at sone of the existing systems and | know when one
of the--1 guess one of the issues that | was
concerned about when | first came to Johnson was,
in J& we have a lot of fluid bed processes and in
my travel s throughout the industry and in the New
Jersey, Phil adel phia, New York area, | never really
saw nuch of fluid bed processes and | think
probably because of the conpetition but, also,
because of the recognition that when | ook at a

fluid bed process, |I'mlooking at a very conpl ex
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process. And froma conpliance end, this, again,
presents a |l ot of opportunities for ne to have
nonconf or mances.

Goi ng back, | guess historically in days
of training FDA investigators, one of the things
you point out is when you see a piece of equipnent
and you see a lot of dials on it, you ask the
conpany, what do all these dials do, what kind of
controls do they have around then? And now wth
i ncreased conputerization, we start getting nore
printouts of alarnms, alerts, things |like that and
so | want to cut these--this nunmber down and this
conpl ex--relatively conplex equipment is going to
i ncrease ny process tine.

| recogni ze there may be some processes
that this is needed for but, again, when | | ook at
when | | ook at devel opnent today, ny first choice
is direct conpression, sinple processes and, again,
that ties with PAT, with the anal ytical aspect of
it froma dissolution and a constant uniformty
per specti ve.

I n discussing cleanabl e cl osed systens,
we' re | ooking at wash-in-place tablet presses,
al so, where, again, | have the mninal operator

exposure. | have the good cycle tine, | can turn
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it over relatively efficiently so | can nove
forward in that area.

As | point out, PAT, along with any other
anal ytical --new anal ytical technology is going to
identify flaws in nmy process if the process is not
properly devel oped. So | think the--one of the
messages that |'ve taken away with PAT is | have to
have a well-defined, a well devel oped process
that's consistent, otherwi se PAT is going to show
me the flaws in ny process.

And this is another comment on the direct
conmpression piece of it. Again, |ess variables,
| ess steps, |ess opportunities for nonconfornances
and that's where I'"'mlooking at it froma
compl i ance aspect.

One of the concerns in cycle tine in
manuf acturing is the docunentation review. | can
move forward PAT and inprove ny cycle tinme, mny
processing tinmes, not stop the process, but what
stops the process is, really the docunentation
pi ece, the review of records, the nonconformances,
the problens that occur in the manufacturing
process. So, if |I nove forward with that | think
can tie in with PAT and have the process that's

properly devel oped that's going to be consistent
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and from an operational perspective, that |'m going
to be satisfied wth.

In--just to wap this up, in conclusion
I"ve tal ked about the devel opnent from an
operational and conpliance end and hopefully this
ties in with what you're addressing in your areas
of PAT. Thank you.

DR LAYLOFF: Thank you. Any questions
for Hank, comments? One commrent, Hank, 1've hung
around this business for probably about as |ong as
you have and | think the bar for solid-dosage forns
hasn't changed nmuch, content uniformty's pretty
much the sane over the period of tinme, dissolution,
after we once put it in place, has been pretty
constant over time. But what has changed, | think,
is excipients in APls. |'mremnded that | was
| ooki ng into sucrose one tine because | was
fascinated with the proposed change in a nonograph,
and | contacted one of the guys over at food
chemical codex to find that they had changed the
lead limt on sucrose. And | said, was that
because of some eminent health hazard associ at ed
with using sucrose and tablets that didn't occur in
soda pop? And he said, no, it was technically

f easi bl e.
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1 And it seemlike, in the case of raising
2 the bar that the bar has been raising up on

3 excipients and APIs to what is technol ogically

4 feasible, but since our statistical sanpling is

5 absurd, we've let the other bars stay about the

6 same. Anyhow, thank you, very mnuch

7 DR MORRIS: Tom could | ask a question
8 of Hank?

9 DR. LAYLOFF: Sure.

10 DR MORRIS: Hank, | wanted to clarify,

11  you made the conment that you nust have a

12 wel | -defined controlled process or PAT will show
13 flaws, is that?

14 MR. AVALLONE: Yes, | think it--yes,

15 thi nk when you | ook at |arge nunbers of tablets,
16 you're going to see issues if the process isn't
17 well devel oped and uniform and consistent and we
18 see that then in the--one thing I didn't mention,
19 you know, with the anal ytical technology to kind of
20 give Toma plug. |f Tomwas probably in the St
21 Loui s | aboratory right now, you'd have--you'd

22 probably have your products tested using this

23 technology right now Is that a fair statement,
24 Ton? Right. So, | think that in |looking at this

25 technol ogy, as we nove forward, we're going to find
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problenms with processes and |'ve seen it with sone
of nmy products, now-1'I1 give you an exanpl e.

I 1 ooked at some of ny annual reports for
a product over a year's period of time. And | |ook
at nmy content uniformty of this product. And it
ranges from about 96 to 104, real good, tight
content uniformty. But every now and then, | get
a 62, right. I'mlooking at this thing. And the
question is, right now, you know, and now Joe gives
me one or two a year that | can retest. | get one
or two of these. And when |I look at this, | have
to take a step back and say, is this a real number
or is this just analytical error. And it's a
difficult call to nake right now. But, again, if |
| ook at over a year's period of time and I'Il | ook
at 40 batches. And I'Il have one batch that cones
in or two batches that come in with a 62 out of it.

Al right, | think if you | ooked at PAT
for this product over--with--for individua
bat ches, if you | ooked at 10,000 tablets, you' ve
really done or |ooked at--or even nore--you're
going to find, possibly, one or two of these
tablets in that batch. And with the testing that |
do now is destructive, so it becones a little bit

nmore difficult question, is it analytical or not?
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But with this technol ogy, you' re going to have that
tablet, you're not going to destroy it. And you're
going to knowis it a real number or not and you're
going to have to deal with it. And | think that
the issue is going to be, if you don't have the
good manuf acturing, the consistent nmanufacturing
process, you're going to have problens in this

ar ea.

You're going to find things out that you
didn't want to know you had--you knew.

MR, COOLEY: Could | throw out as naybe a
chal l enge to the group, that by using PAT, it may
be a way of getting to better process control and
better process understand rather than neaning that
we have to have better defined processes to make
sure PAT never shows up a flaw?

MR, AVALLONE: Well, 1 think they
work--and that's maybe | didn't get that point
across, but | think you really need the--you need
the two, | nean, you--1 can't just say I'mgoing to
go to PAT if | don't have a process that's
really--that's well devel oped and it's consi stent
and it's uniform

MR. COOLEY: But couldn't PAT get you to

that if you use PAT in the devel opnent stage, don't
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you feel you could get to that stage nuch faster by
havi ng nore data?

MR. AVALLONE: As Jeff pointed out, |
think where you're getting to is--1 don't know
that--as the process noves along--it's noving al ong
pretty quick and | think you're probably going
to--PAT is probably going to cone in once you get
into the operational stage rather than in a
devel opnent st age.

I gave you the exanple, that | have a
product now that's going now i nto probably phase
three, and ny APl supplier, research guys in API
gave ne four fornms of it. And we're |ooking at
different--at three or four excipients to
manuf acture a direct conpressible product. So,
want to get, if | get--put everything together and
| get a product that's consistent, that's well
defined, and well devel oped, when | put this in ny
operating plant, then I'll be able to utilize PAT,
it'd be a good--it's going to be a good candi dat e,

hopeful ly for PAT technol ogy. Not at the

devel opment stage, though, | think it's too early
in that stage because I"'mstill working with the
product and |I'm going into, you know, |'m going

into trials with this particular product, so | need
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to define it now and maybe at a later point in tine
kick in the PAT.

DR MORRIS: Tom could | raise a point as
wel | ? Two things, one, Hank, is that you nmay find
flaws in your process that that's of course the
case, but | think part of the charge of the
committee and part of the reason that we're al
here is that if we find flaws in a process that's
one thing, we don't want to find flaws in the
process that are really because the sensors haven't
been properly applied. And that's sort of nore of
this, I hate to say safe harbor, but that's sort of
nore of the concept of saying, during the period
when you are applying themthat you don't
artifactually devel op data that nakes it | ook Iike
there are flaws that really are just a function of
the fact that the inplenmentation isn't really done,
just as a point of clarification.

The other point is that with respect to
devel opnment batches, we've pretty well, | don't
know how many bat ches of things we've run over the
years, but the idea that we've enbraced as nmuch as
possible is actually another one that comes from
Fat her Tom here, which is that PCCPs are what are

inmportant. The val ue may change, as you scale, the
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val ue may change as you change process conditions,
but if you truly have identified a critical point
that needs to be monitored, the fact that that's
the variable that needs to be nonitored doesn't
change. The absol ute val ue may change, so thereby,
I would say there's significant advantage to doing
it during process devel opnent, during clinica

manuf acturing, all along the way. Again, once
we're--we'll have to think of a better term but
once we're through the point of nmaking sure that we
properly applied the technol ogy.

MR. WALTERS: | just had a comrent. |
feel that if you apply PAT to any properly
devel oped process today, you will find sone
variability which may not necessarily mean flaws in
your process or your product.

MR, AVALLONE: | don't know that, again, |
gave you the exanple, | don't know that | would
agree with that. By today's standard, if | have a
wel | -defined process that's very consistent that
gi ves ne good reproducibility, then probably it is
a--it could be a candidate for PAT. | think that
the issue that's going to conme up, | think that |I'm
struggling with is the release rate in the

di ssolution piece of it.
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I think the technology is probably noving
there and |'mnot, naybe, the expert on this, but |
think froman activity perspective--a dose
uniformty perspective, | think we're getting
there, but | think the other piece to denbnstrate
the uniformty of the excipient in the product is
maybe not there. | think that's the tougher--the
tougher issue that PAT is going to have to, you
know, to deal with is the rel ease rate and
dissolution. And that's why |I'mlooking at--the
i deal candidate would be a directly conpressible
product, few excipients, few variability,
uniformty of the excipient so | can control that
aspect of it with technol ogy.

DR. LAYLOFF: One of the things we've been
tal ki ng--we di scussed previously was that npbst of
our process stream has been nonitored through the
APl all along and the excipients have sort of been
i gnored. They've just sort of been hung along with
it, which, of course give you the problemand if
you start |ooking at dissolution properties,
because you're not nonitoring the whole--all of the
materials in the blend, you' re just |ooking a that
a single conponent of it, which gives you a warped

vi ew of things.
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The other think I'd say on an outlier--you
have a nice population if you find one out there.
When you have analysts in the | aboratory doing
routine analysis that--and you're doing it
destructively, it's very frustrating. | nean, |
had an anal yst go back and run a tablet--a bottle
of 1,000 to try and find another 50 percent tablet.
And it was probably the analyst error that cost ne
two or three weeks of your tax noney.

MR HALE: Okay, | think that there's been
a lot of tal k about using PAT to | ook at existing
products with existing processes as opposed--|
think where our real opportunity is is to use the
testing capabilities to design processes that are
i nherently scal able, that are inherently
nmeasur abl e, and that are inherently controllable,
whi ch does not al ways exist with current
technology. So I think if we limt ourselves to
thinking in terms of how we neasure things with the
exi sting scope, we will be limting this whole
process. Where the big gains are, | believe, is
not neasuring nore things but allow ng the
measurenent to allow better design and it has to go
back into devel opnent to get the optinmum advant age

to this process. If we limt ourselves to batch
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processes, if we limt ourselves to specifications
that were built around ol d existing products and
processes that we will not all ow ourselves to
create the advantage that we could here. And that
it has to be in devel opnent where--and the
devel opment of these products and processes that
meet the new criteria and not constraining
ourselves to the way we've done it in the past
that's the static blending systens, the granul ation
and all of these things don't necessarily apply
anynmore and we need to be able to do things that we
haven't done in the past.

DR LAYLOFF: Art.

DR KIBBE: | think, Tom hit on a good
point. | was going to try to get there, but 'l
skip that one and go to ny next point. W have
had, during the evolution of pharmaceutica
manuf acturing continually inmproved our ability to
anal yze what we do. And this is one nore step and
it's not anynore frightening than any other step
we' ve taken.

Remenber when we couldn't neasure
penicillin dowm to the ambunts that we can now and
we' ve added a whol e bunch of process to nake sure

there's no penicillin contam nation. Well we would

file:/lll[Tiffanie/results/0612PAT1.TXT (81 of 306) [7/11/2002 2:52:59 PM]

81



file////ITiffanie/results0612PATL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

have never have done that if we couldn't measure
penicillin to our |evels.

And the invention of pharmacokinetics was
because we actually started to be able to neasure
the drug in the bl ood supply so we could actually
make sone neasurenents. So this is no nore, |
don't know, it's an evolutionary process, not a
revol utionary process. And if we take that in mind
and we say to ourselves, what are the standards
that we need to have to assure safety and efficacy
in the patient and if we can nonitor 100 tines
better than that, that doesn't nean we need to
change our standards. And | think conpanies don't
need to be afraid of the fact that we're going to
| ook for a 5 percent variation froma tool now that
measures 1-1-mllionth of a power variation that we
had bef ore.

I think Toms right. This is an
opportunity for the industry to conme up with way of
i nproving the process so they can save tinme, save
money, reduce batch failures and out of
specifications. And know when the process is
starting to go, long before it gets out of the
specs it's needed to get it approved for use in

humans, so they can nake those changes in those
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t hi ngs.

Tom al so sai d about the odd nunbers from
analytical. Well, if you have a nondestructive
met hod- -t he nondestructive nethod can be validated
agai nst a destructive nethod, you can go back and
| ook at it again.

I nmean, | look forward to the day when
every tablet that comes out of the |ine has been
scanned and we get a uniformty indicator, naybe a
fingerprinting, as we tal ked about before, that
gives you a sense that there is, indeed, the right
m xture of all the excipients and the active in it
and you can see during the run that this noves
slightly. But it noves within a constrained
envi ronment, because the run is not absolutely
perfect. But we accept that because we know t hat
the variation in it is not significant clinically
inthe end line as the clinical variation

So, | think if we can assist the FDA in
writing guidelines that nakes that clear. And the
industry looks at it as an opportunity to save
nmoney, to have a better control process, to be nore
sure of their product that they make, | think it's
going to be, you know-work out well. And | think

we can do that.
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Now, one of the things that we're doing
today is focusing on solid-dosage forns. It night
be useful for us, | think in the long run to focus
on that as we devel op the gui dance and then all ow
it to expand to things other than the ora
sol i d-doses form which seemto me a priori to be a
little bit easier to handle in nost cases.

DR. SHEK: Tom | want to just
re- enphasi ze what the thing Tom was tal ki ng about
and what, Frank, you had--Frank, you had in the
first light, okay. Talking about building in
quality into the product.

I think we have to | ook, PAT is another
anal ytical tool and PAT woul dn't nake the product
better, it maybe become nore efficient, you know,
the way to test it--a better test, but opportunity,
| absolutely agree and | was a little bit
di sheartened to hear that you know, Ajaz, fromyou
eval uations within the industry are, indeed, people
are a little bit reluctant to | ook at that.
think that's a great opportunity there basically to
build the quality into the product understandi ng
the process.

And | would like to push it further, it

can be al so product--existing product that a
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conpany decided they'd like to i nprove the process.
I think here there is an opportunity to use PAT and
maybe with collaboration with the regul atory agency
to facilitate this change, because here we'll have
data where we can really use--and | think
that's--that's where, really is the game--we can
this way to inprove the quality of the product that
we have today and make it nore efficient and

ef fective.

DR SHAH. Just a comment on what Hank
said. | ny experience, |less than 10 percent of
solid oral dosage forms are manufactured by direct
conpression. You know, npobst of the products are
manuf actured by the conventional wet granul ation
process. The dose may be too high, the solubility
may be too | ow, whatever the reason, but the
majority of the products end up going through wet
granul ati on process.

Dr. BOEHLERT: I just wanted to nake one
ot her comment. We've been tal king about using PAT
and | earning things about your process you w sh you
didn't know. But, in fact, sone of those concerns
are happeni ng today as manufacturers go back and
| ook at ol d products with new technol ogi es.

My experience relates nost often to the
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| aboratory kinds of issues and if you |look at an
ol d product with a new net hod, you nay, indeed,
find things that you didn't know. It may, indeed,
not neet the requirenents that you have on file,
but in the end, what's going to be inportant is
whet her there's any inpact on safety or efficacy of
that product. The product itself may not have
changed. It may have always been the way it is
now. What has changed is the way that you | ook at
it and we need to keep things in perspective, you
know, have safety and efficacy been inpacted, or do
you just know nmore now about the product that's
al ways been out there?

MR, HUSSAIN: Tom sort of two conments.
One is, | think with respect to a lot of the
regul atory risks that you want to deal with.
mean, we have posed for you a set of questions, if
you could sort of go through those questions,
think this discussion really fits in very well with
that. And that's the reason | asked you to sort of
move the training discussion to the afternoon

But the point | want to nmake is in the
sense, | think we all believe that, you know, we
have to build the best product and so forth. An ny

concern, | think, just listening to the discussion
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here is the pressures on R& seens to be quite
significant to just, you know, nove forward. And mny
concern is in the sense in many ways if proper care
is not taken you actually risk | osing your clinica
dat abase itself. Because the products that you use
for clinical testing really have to be good
quality, too

And so the trends have been in the sense
to go with delaying formul ati on devel opnent as | ate
as possi bl e because of the high failure rate in
clinic. And that's the reason | said the
manuf acturi ng probl ens that we see--yes, nany old
products do experience that but nore and nore the
newer products are having manufacturing
difficulties, too.

So | think the reluctance, and Efraim
poi nted out in a sense, what | have heard from nany
people in R&D side is, in a sense, we don't have
the time to deal with this, so don't sort of bother
with it. And so | think howw Il we turn that
around, | think is through tinme and through
education and so forth, because a |ot of the
formul ati on devel opnent activities an the people
who do that may not be aware of these technol ogies

and how it can help them devel op a better product.
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So, with time that will come around.

DR. LAYLOFF: A couple nore coments. |
think with respect to tine, | think at some point
we will see a fornmulation driven in part by the
technol ogi es that you're using to assess it. That
you m ght have surrogates to assess product
quality. So you actually look into the product
design by the technol ogi es you' re going to assess
it with.

But | don't think that PAT is going to
bring to the industry, the revolution that cane
when we went from spectrophotometric nethods to
chromat ographi ¢ nethods. | nean, you tal k about
openi ng Pandora's Box, that did it big tinme. |
don't think the current path on process contro
will inpact what we do as nuch as chronat ographic
procedures did.

I think with that--oh--

DR MLLER So, Tom just to concur and
substantiate Ajaz's last point, | gave a
presentation to the Phil adel phia Pharmaceutica
Forumon May 9 to about 75 peopl e about PAT and all
of our activities, past and present. And probably
there were 60 formul ators and devel opers from nore

than a dozen conpanies and this was absol utely new
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to them PAT is newto fornul ation and devel opnent
personnel in general. They have caught a couple
buzzwords through, you know, with they have read or
heard, but it, in general, in May of 2002 in the
Phi | adel phia area to a dozen firns, the sense
is--ny senses were that this was new and they have
not had the opportunity in the past to use sensor
technology in the fornul ation area.

I'"'mnot speaking to chem devel opnent
peopl e where APIs are routinely nonitored by sensor
technol ogy, but fornul ati on devel opers, it was very
clear that this is new termnol ogy, new thinking
and they will have to be trained up and deal with
it.

DR. KOCH: Tom if | could make a coment
that's relative to things going on in other
i ndustries, the last 10 years has evol ved from what
was an anal ytical profile, in terms of acceptance
of raw materials and final products to often a
perf or mance- based forum for deciding on whether to
accept products, et cetera.

So in many industries, things have been
changi ng. The use of PAT in those industries has
change the way analytical is being done, often nuch

nmore predictive and inferential analysis is show ng
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up. So | think the type of things that we're
seeing here, in terns of a trend are consi stent
with what's been happening in other places and will
only be of a benefit, long term to this industry.

DR. HUSSAIN. Tom sort of a request, in a
sense if you could consider sort of structuring the
next part of the discussion on the questions that
were posed and go through that for the rest of
t he- -

DR LAYLOFF: After the break

DR HUSSAIN:  Okay.

DR LAYLOFF: Before we take a--we're
going to take a break very shortly, but before
do, | wanted to point out to you that the Process
Anal ytical Technol ogy initiative has been posted on
the dockets for your coments. So if you go to
docket--go to www. fda. gov/ dockets to nunber
02D-0257. That was recently posted up, again, it's
www. f da. gov/ dockets and it's nunber 02D- 0257

And with that, it's in the back of the
handout on all your handouts at the table. And
with that we'll take a break for 15 m nutes.

[ Morni ng Break. ]

DR. LAYLOFF: kay, attached in your

handout is a series of questions, which have been
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posed to us by the FDA. And 1'd |ike to have us
address those at this tinme. Ajaz, wuld you like
to go over the--read the questions?

DR HUSSAIN: | hoped you woul d that.

DR LAYLOFF: Okay, |I'Ill read the
questi ons.

Question one, that's a good
begi nni ng--question 1. How would the comittee
articulate its shared vision of pharmaceutica
manuf acturi ng and CQCU A using PAT? Hasn't been net
Wi th ent husi asm

MR. COOLEY: Tom one question | have on
that is maybe Ajaz could kind of expand on what you
were |l ooking for on that? It wasn't real clear to
me what you were asking for--is it a mechanism you
know, going out on a road show or exactly what did
you nmean by that?

DR. HUSSAIN. Well, let me, maybe | shoul d
go back and--one of the aspects, | think, which we
think is inportant is to clearly define what we
mean by PAT in the sense--froma regul atory
perspective as we start devel opi ng a gui dance and
so forth, and essentially what |'ve asked is
ensuring a proper definition of PAT is inportant

for the purpose of devel oping regulatory policies
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and procedures. The definition would need to be
sort of sufficiently broad to help the public and
industry realize the benefits of the shared vision
of PAT, yet be specific to draw distinction between
the PAT concept of continuous quality control or
assurance and the current approach that enphasizes
| ab-based testing to docunent quality. |In a sense,
what does the--what | was hoping to get sone sort
of dialogue fromthe commttee is howthe committee
articulates its vision for pharnaceutica

manuf acturi ng and the continuous quality assurance
par adi gm under PAT.

In a sense, are we on the sane page in
terns of PAT being a tool to understand your
processes to a degree that essentially says end
product testing is either unnecessary or mninmal or
what and that sort of a thing. Because once we use
that, sort of discussion, then we could actually
want to discuss the difference between the
traditional paranetric rel ease and t he PAT-based
continuous quality assurance and should we draw
that distinction or not. | want sonme di scussion on
that topic.

DR MORRIS: Can |, just--one point that

m ght be worth considering is that there's really
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sort of two ways of applying this, |I nmean, in
general, and all in-between. But one is that you
follow a process and nonitor its progress and if it
starts to vary, then you knowit's varied and you
have, maybe, an assi gnabl e cause or sonething to

| ook back on.

The other is that you use the feedback
from what ever technol ogies you're using to contro
the process, which is quite a different set of
circunmstances. So | don't know if that needs to be
enconpassed in the overall articulation. But,
certainly, something as a subcommittee we need to
address. And, certainly, in terns of what it would
mean in terns of shifting mentalities for the
regul atory side

MR HALE: | think to expand on
that--there are not only control of the process but
there are the ways of conmunicating between
industry and FTAs in the specifications and how are
you going to rel ease product and that seens to be
the fear here. But, as this--as the processes
devel op, there are multiple ways to rel ease
product, whether it's by testing physical product,
properties of set sanple, or releasing based on

i medi at e neasurenent of a particul ar dosage forms,
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those specifications will be different. So that
needs to be added, | think, to this, too.

MR. CH SHOLM Yeah, | think , that
could try and give you very briefly a summary of
what the AstraZeneca vision for want of a better
word is. And | think, for new products, which is
where we're focusing fromnow on, it starts,
actually, in fornmulation design and it needs to go
that far back. That doesn't nean that you can't
apply this to existing products, you can, quite
successfully. But if conpanies are going to | ook
far ahead, then their own executive directors have
to get this accepted both by the pharnmaceutica
side of things as well as the operational side of
things. And that's where you get the true benefit.

So, firstly, it's about formulation
design. Secondly, it's then, having got that
design, it's about technology transfer, because it
hel ps you with that technology transfer. And
think that's why the last time you used the
word--let's include the word continuous, as well as
bat ch processes to enable the technol ogy transfer

in a much easier way.

It then has conme down, next, after that in

your manufacturing process to real-tine,
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statistically-based quality nonitoring. What
you're actually doing is statistical process
control. And if you think of the thing we're

t hi nki ng about, which is a tableting process,
that's right up to and including bl ending before
you go into the tablet press.

Once you get into the tablet press,
there's not a lot you can do if you haven't got the
previous batch right. Wat you have to then, for
our friends in regulatory, of course, is to do the
old-tine quality assurance. So you statistically
moni tor tablets--statistically based, |ike all
ot her process industries across a batch

So, | think that's the vision we have of
the starts, basically in original design and goes
all the way through to real-tine quality assurance
I think that's what the FDA is really thinking
about with the termthey' re now using, the term
paranetric release, | think's totally unsuitable
for this because it's about process and product,
not just about process and | think the thought
about paranetric release in the past has al ways
been nore about process. So that's where | would
be comng fromon it

Dr. RUDD: VYeah, it's interesting, |
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think, we starting to get a bit of clarity on the,
let's say the differences or the difference in
priority which seens to exist at the various stages
of devel opnent and manuf acture where PATs can be
used.

I think in terms of any definition and
term nol ogy, what we have to get clear, we've said
all along--the quality-by-design concept is what
we're interested in. | think it, therefore, is
crucial that we think about PATs first and forenpst
as a devel opnent ai d--the process understandi ng,
the process signature, the process characterization
conmes fromthe use of PATs in devel opnent. That
will be linmted, for reasons we've heard
al ready--aggressive tine scales; lack of materials;
lack of variation in materials; all of these are
constraints in devel opnent. But you can get so
far.

You can begin to build a picture; build a
nmodel , start to get sonme understandi ng of the
process. At that point, you then have the
transferability of whatever technol ogy you' ve
devel oped at that stage and you continue to refine
the model. You need to use |larger-scale

i nformati on, greater batch nunbers,
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manuf act uri ng-based i nformation to refine the nodel
that you' ve devel oped in the devel opnent phase.

And the PATs will be used there, but
differently, subtly differently from how you' ve
used themin devel opment.

And you then get onto the--what you m ght
call the routine use of PATs, where the process
understanding bit is al nbst gone, you know, it's
too late to worry about that. And |I think what
then ensues, as Bob and one or two others have

said, you're then into the use of PATs as an

enhanced form of statistical process control. If
the process is in control, if it isn't varying at
all, that's fine. But if there is subtle variation

and if there's gross variation, the PATs can help
you bring it all back in again, the feedback
approach that Ken has tal ked about.

So what you' ve got there is, although the
enabling tools are maybe the sane all the way
t hrough, you've got different prioritization,
different drivers, depending on which part of the
business you're in. And the definition and the
term nology will need to reflect that. W' re not
tal ki ng about a single |abel PAT that applies to

all of those situations.
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DR HUSSAIN. That helps in a sense
because David had presented sort of his vision at
the first meeting and so did Bob. And Pfizer had
its presentation of their vision of PAT and it was
just sort of very similar, right at the first tine
and so forth. So | think what David just sort of
outlined as the hierarchical aspects of PAT in
different uses, | think. So that's what the
definition and the use of the termshould truly
reflect.

DR LAYLOFF: Okay, we are going to
question nunber 2: Define CQC A Should CQC/A be
di stingui shed from paranetric rel ease?

DR. HUSSAIN. The whol e concept, | was
struggling with the term because | think the canp
fol ks have used CQV and they put a trademark on it,
so | said | can't use that termso--[|aughs]

DR. MORRIS: I'msure they'll license it
to you.

DR HUSSAIN. So, | didn't want to use
that but the whol e concept there sinply neaning
that you're controlling your processes, the
f eedback and what not, so that at the end of the
production cycle essentially you' re done, you don't

have to wait for the lab to pass that back, and so.
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99
So that's essentially what we're trying to sort of
define, there.

DR. LAYLOFF: Anything else on that?
think we've already separated it, | think.

DR. SHABUSHNI G Just one point of
clarification fromyour talk earlier, Alaz. Wth
the sort of concentric rings of overlapping
systens, and | agree with that nodel what you're
showi ng there, but what you're saying, if I
interpret it correctly, is that it may be
appropriate, if you are missing sone data in one of
those areas, that you still have sufficient
information to release the lot--to judge | ot
quality based on information that you have from
other systens. |Is that correct?

DR HUSSAIN. Right, | nean, | think a
measur enent or a sensor would be part of the system
not the whole thing, definitely. And so, the
built-in redundancy and so forth, would essentially
define that the systemis adequate to do a
continuous verification of your quality so that
| ab-based testing in sone cases may not be
necessary for rel ease.

DR. SHABUSHNIG But it's not just

redundant sensors, it's really that you have ot her
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kinds of infornation that is still sufficient to--

DR HUSSAIN. Correct.

DR. SHABUSHNI G  --assess the quality of
the overall batch?

DR HUSSAIN. Correct.

DR. SHABUSHNI G  Ckay.

DR HUSSAIN: Sort of to elaborate on
that, let's suppose you are | ooking at blending as
a unit operation. You, in your devel oprent, have
identified a blend tinme and have devel oped an SOP
Now, the SOP requires a operator to |oad the powder
materials in a certain order. And so, if you have
an online sensor to assess bl end honbgeneity, it
actually is very fine that the SOP was carried out
correctly and so forth. So that--its use could be
verification of that step and probably build or
collect information for the next step, maybe |ink
it to dissolution. So, that's how we would sort of
view t hat.

DR. SHABUSHNI G Thank you

DR HUSSAIN. | think the distinction
between that--this concept and paranetric rel ease,
I think Bob already, sort of alluded to his
thoughts on that and that reason that | sort of put

this onis, |I think, we are noving towards sone
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