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PROCEEDI NGS
Call to Order

DR. LAYLOFF: | would like to call the

meeting to order, and we will start with Kathleen
Conflict of Interest Statemnent

M5. REEDY: Acknow edgment related to
general matters waivers for the Process Anal ytica
Technol ogi es Subcommittee of the Advisory Committee
for Pharnmaceutical Science, February 26, 2002: The
Food and Drug Adninistration has prepared genera
matters waivers for the foll ow ng specia
gover nnent enpl oyees, Drs. Judy Boehlert, doria
Ander son, Joseph Bl oom Thonas Layl of f, Robert
Lodder, Melvin Koch, and Arthur Ki bbe which permt
their participation in today's neeting of the
Process Anal ytical Technol ogi es Subconmittee of the
Advi sory Conmittee for Pharmaceutical Science. The
subcommittee will discuss strategies to explore
issues in the follow ng four focus areas: a)
product and process devel opnent; b) process and
anal ytical validation; c) chermometrics; and d)
process anal ytical technol ogy, application and
benefits, being held by the Center for Drug
Eval uati on and Research.

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

The conmittee nenbers have been screened for their
financial interests as they may apply to the
general topic at hand. Because general topics

i mpact on so many institutions, it is not prudent
to recite all potential conflicts of interest as
they apply to each nenber. FDA acknow edges t hat
there may be potential conflicts of interest, but
because of the general nature of the discussion
before the committee these potential conflicts are
mtigated.

We would also like to note for the record
that Leon Shargel, of Eon Labs Manufacturing, and
Ef rai m Shei k, of Abbott Laboratories, are
participating in this neeting as industry
representatives, acting on behalf of regul ated
i ndustry. As such, they have not been screened for
any conflicts of interest.

Wth respect to FDA's invited guests,
there are reported interests which we believe
shoul d be made public to allow the participants to

obj ectively evaluate their coments. W would like
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to disclose that Dr. Leon Lachman is the president
of Lachman Consultants Services, Inc., a firmwhich
provi des consulting services to pharnmaceutical and
allied industries. Dr. Kenneth Morris would |ike
to disclose that his department receives funding
from pharmaceutical companies directly or in
consortia prograns. Dr. Gokaraju Raju would |ike
to disclose that he has contracts and grants from
Pfizer and the Consortium for the Advancenent of
Manuf acturing of Pharmaceuticals. Dr. Raju also
serves as a consultant and speaker for these firns.
In addition, Dr. Raju is enployed by and has a
fiduciary relationship with Light Pharma Inc.
Finally, Dr. Raju has affiliations with MT and
Purdue University.

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 are aware of the need to
excl ude themsel ves from such invol verrent 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 with to comment upon.
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Charge to the Working G oups

DR. LAYLOFF: Thank you

I have a few remarks | want to make.
First of all, Ajaz has pulled together the nost
know edgeabl e people he could find to work on these
topics. For all of us it is a great opportunity
and a great responsibility for us to advance the
application of good science to process control and
the application of good science to regul ation,
whi ch we frequently hear.

[Slide]

Qur focus has al ways been on the active
pharmaceutical ingredients, fromal pha to onega
Al pha is the inconming active pharnaceutica
i ngredi ent and the technol ogy change that cane with
chr omat ogr aphy brought a revelation to us about
inmpurities. |In the other technol ogies we al so
focus on the active pharnmaceutical ingredient.
Orega is the bioresponse or bioavailability. That
became known to us primarily through the RIA
studies on digoxin in the '70's where the drug was
probably killing several thousand people a year

[Slide]

So we focused on the al pha and the onega,

and that big mddle part is where the process is.
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Sone people may disagree with ne, but we have
treated the APl as the process surrogate marker.

It is a univariate handl e on a pol yvari ate process.
That focus has had little regard for excipients and
the process itself in the past. W have shown in
many instances that it is actually a poor surrogate
for many conponents in the process through failures
at the onega stage

[ Slide]

The tools -- the assessnent tools and
technol ogi es are avail abl e; the data support
systens are avail able to inprove product
consi stency, reduce bad products and reduce
recalls.

[ Slide]

Qur job, should we agree to accept it, is
to hel p guide the gui dance devel opnent to bring it
together. The FDA is waiting for our help and
assistance. WIIl we be able to answer the call?

[Slide]

Keep it general. Leave for another venue
and tinme assessnent technol ogy details on
calibration, repeatability, reproducibility and so
forth. Focus on the questions posed in the

handout. Raju has his pen poised ready to draft.
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Chris is ready to manage the process. The ball is
inour court. Now !l would like to call on A az.
I ntroduction, Overview and Objectives
of the Subcommittee

DR HUSSAIN. Thanks, Tom Sone thoughts
bef ore you break out into the four working groups.
As Yuan Yuan yesterday nentioned, | want to
reiterate that the guidance that we are planning is
not a howto guidance; it is a general regulatory
process guidance. For that, the infornmation we
seek is to be in ternms of what are the acceptance
criteria for a new technology to cone in; not how
you woul d devel op that technol ogy or how you woul d
bring that process through. The focus is on a
regul atory process rather than how do you calibrate
or things of that sort. So, keep that in your mnd
as you sort of break out.

If you could focus attention on the
questions that we have asked and hel p us, at |east
at the end of this meeting, to identify the key
topics that need to be in the guidance, essentially
create an outline for the guidance that we are
pl anning to devel op. | have provided you an
outline that we have right now \Wen we cone back

to neet with you for the second neeting, we hope to
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have at |east a draft in our minds of what the

i ssues to be addressed in the guidance will be and
how we plan to address that. So the next neeting
will be very nmuch focused on very specific
questions that we will bring to you at that tine.
So, for today keep the focus on the genera
principles, as well as what needs to be covered.
That is about it. Thanks.

DR. LAYLOFF: Thank you. We will be
breaking into our working groups shortly. The
target for each work group is a fifteen-mnute
presentation this afternoon, which will be tinmed,
followed by a fifteen-m nute tinmed di scussion

For those of you who are agenda wat chers,
we had no one ask for a public hearing or statenent
at a public hearing. So, we will take that tine
and fold it into our programtinme. Qur norning
sessions will run from8:30 to 12:30. We wll
reconvene at 1:30 for presentations and, hopefully,
pi ck up half an hour on the agenda. Again, a
fifteen-m nute presentation is the target, and
will turn it over now to Kathleen

MS. REEDY: A couple of details, the nane
of the working group and the list of people who are

attending that group are on the door of each of
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these roons, and the questions are on the table,
once you are in there. The questions are also in
your folder.

In this room which is the Wl ker-Wetson
room is the process and anal ytical validation
wor ki ng group. Leon Lachman is the facilitator,
acting chair, Thonas Hal e, Jozef Ti mrernmans, Robert
Chi shol m Kennedy Chi bwe, Carl Anderson, John
James, Sonja Sekulic and the FDA |liaison and
support are Doug Ell sworth, Mheb Nasr, David
Morl ey and Luci nda Buhse.

In the very next room the Goshen room --
you need to go out and back in the next door, is
the process anal ytical technol ogies, applications
and benefits working group, chaired, facilitated by
Art hur Ki bbe, WIIliam Koch, Eva Sevick-Mraca, G K
Raj u, Steve Hammond, Kenneth Lei per, David Reed,
Doug Dean, C audia keke, Russell Madsen, Silvano
Lonardi, and the FDA |iaisons, Tom Layloff, Chris
Col e and Peggy Cunni hgham

Chenonetri cs group, Potomac room As you
| eave this room go down to your left, right where
the restroons are, to the next corridor and to the
left. The Potonmac roomis also the second door on

the left. Melvin Koch, acting chair, Robert
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Lodder, Rick Cooley, Jerry Wrkman, Brian Curtiss,
Dwi ght Wal ker, Andrew Lange, Edgar Neil Lew s,
Svante Wl d, and the FDA |iaison, Aj az Hussain,
Mari |l yn Wel shenbach, Jonat hon Cook, Jack Spenser
and Everett Jefferson

Washi ngt on room al so past the restroons,
to the left but the second door on the right,
product and process devel oprment wor ki ng group,
chaired by Judy Boehlert, Kenneth Mrris, Ronald
M|l er, Dave Rudd, Judy Wng, John Shabushni g,

Wal ter Dziki, Thomas Canbron, CGopi Vudat hal a,

Ri chard Remmel e, Anserd Fraser, and the FDA, Yuan
Yuan Chiu, Frank Hol conb, Kathy Taylor, Ron Lyon,
Lawr ence Yu.

DR. LAYLOFF: Thanks very nuch, Kathl een
We will adjourn now to our working groups. Break
your session at 12:30. Have your presentation
compl eted before you break. At 1:30 we reconvene
in here for reports fromthe working groups. Thank
you.

DR. HUSSAIN: Just to clarify, all our
open neetings so people fromthe audi ence can
attend those neetings.

DR. LAYLOFF: Yes, this is an entirely

open neeting so feel free to attend whi chever
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1 session you w sh.
2 [ Wher eupon, the proceedi ngs were recessed
3 at 8:15 a.m, to convene in working group

4 di scussions, to be resuned at 1:30 p.m]
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AFTERNOON PROCEEDI NGS

DR. LAYLOFF: Thank you. Qur first
presentation will be by Dr. Kibbe, on applications
and benefits.

PAT Applications and Benefits

DR. KIBBE: Geetings. First, | want to
thank the conmmittee for their efforts, the working
group. | have always aspired to be in a neeting
popul ated by brilliant people working towards a
common goal wi thout rancor and di sagreenent, and
have had the privilege today and | really
appreci ated that.

One of the difficulties of being

vertically challenged is you have to nove the

m crophone. | always tell people |I am not
overwei ght, | amunder-height. |[If |I was the height
| wanted to be, | would be the ideal weight.

VWhat we did during the norning is we
exam ned the issues that were given to us. W have
a fewslides which | hope | will be able to get
started here.

[Slide]

W started out as we first |ooked at the
definition of PAT, and our discussion revol ved

around sone of the word-smthing, and we have nade
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a small change in the definition that was
originally presented to us. One of the concerns we
had is that people not think narrowy of the word

"anal ytical," that analysis and anal ytical applies
to nore than just what we nornmally deal with in
terns of chem cal anal ysis.

[ Slide]

So even though we left the word "anal ysi s"
inthere, we did a little bit of word-snmithing with
it. First, we took out the term "continuous" and
we added the word "critical" because we were
concerned, in some parlance, that there would be a
| ot of information gathered and not all of it be
critical and, therefore, even though we are
gathering tons and tone of information we wanted
the process, as it is defined wthin guidances, to
reflect nore the critical paraneters than every
singl e paraneter we could pick up

We then | ooked at the Iist of questions
and we used themas a stinulus for discussion. W
didn't specifically respond to each questi on,
al t hough we di scussed each question. W used them
as a way of carrying on a discussion of PAT and the

applications of it to the industry and the benefits

to the industry. W generally agreed that PAT
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could be applied to any process and that it would
have a benefit if applied correctly. And, it would
have a benefit if we did not linmit it to any
specific tool but expected that nmultiple tools
woul d be used and new tools woul d be invented. At
the rate of the evolution of technol ogy nowadays,
new tools come to us at a noment's noti ce.

Barriers, we thought, really revol ved
around cost and nmoney. |If there was a perceived
| oss of revenue because the process sl owed the
introduction of a drug to the nmarketplace, then the
compani es woul d not be as prone to go along with
devel oping PAT. |If there was a perceived negative
i mpact of regulatory oversight, then they woul dn't
go along with it. Both of these really broke down
to how much would it cost a conpany to do it; what
it would cost a conpany in potential risk in terns
of dollars, and so on

[ Slide]

Then we got to the real neat of the
matter, as you will, and we di scussed question
eight, which is what has to be in the guidance to
give it the kinds of inpacts that we want? What we
were hoping for is a guidance that really

established an environnent in which industry was
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not only allowed to cone forward with PATs, but was

actively encouraged to bring themforward in a
non- puni tive environnent where the devel opment of
these process control systens woul d not have a

| arge negative downsi de

First we said that the gui dance must all ow

the devel opnent of a PAT whose endpoint is a
signature of the quality of the process and the
process is well understand. W didn't want to use
nmodel s because nodel s have certain kinds of
inplications to themas a termnology. W didn't
want to use fingerprints because we have used
fingerprints in other kinds of analytical tools.
So, we used signature. W are not married to that
termbut we certainly don't want to put a termup
there that isn't specific for this process and
woul d make people think in very specific terms
about ot her processes that they m ght be invol ved
wit h.

The gui dance inplies that PATs woul d be

used in an environnment of continuous inprovenent

wi t hout regulatory burdens that would inhibit that.

W are concerned that we see PAT as a way of
constantly inproving the quality of everything we

make and do, and if the regulatory environment is
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such that it would cause the conpany to put
together a particular process and then have to |ive
it for 15 or 20 years we wouldn't be getting there
So, sonehow the guidance has to stinmulate the

i ndustry to go ahead and use PATs and constantly

i nprove on them and use that information to

i nprove on their process and, therefore, inprove on
their product wi thout concern for an extra burden
to be added to the process because of it.

[ Slide]

Al'l products have critical quality
attributes. W agree that that was true. W say
that process variables exist that can be controlled
to maintain the critical quality attributes within
acceptable limts. W agree then that PATs are
applied to achi eve both understandi ng and control
of process variables and that our causally |inked
to product critical quality attributes. W think
this is an extrenely inportant set of concepts that
need to be incorporated in the guidance so that
peopl e know where we are trying to go.

[ Slide]

There are new and devel opi ng neasur enent
tool s and gui dances should not limt the selection

of a tool for a PAT. The guidance should be very
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clear that it is not a guidance for a specific too

or a specific process. W argued -- not argued, we
di scussed because we were brilliant people
di scussing brilliant ideas the possibility of

i ncludi ng exanples in the gui dance of successfu
applications of PAT, and we reasoned that to

i nclude them would be to bias people in the
direction of that tool or application and not |eave
it open. We would prefer the guidance set rules
for general acceptability of those things without
undue pressure by giving an exanpl e which was
acceptable. W know that in the regul atory

envi ronnment conpanies often will exactly mmc
sonebody el se's successful application just for the
pur poses of naking sure they will make it.

W want to encourage conpanies to nove
away fromthe current univariant prescriptive
testing to nultivariant focused neasurenments. W
use neasurenents specifically to get away fromthe
i nplications of analysis.

[ Slide]

"Encourage" is underlined on purpose. W
feel, or felt, or agreed that to all ow conpanies to
do it really isn't getting to the spirit of where

we want to go. PATs seemto us to be a beneficia
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met hodol ogy. That beneficial nethodol ogy not only
benefits the conpany and, therefore, should be
vi ewed by them as an econom c incentive to put in
pl ace, but it benefits society in general and the
quality of the products that we have

Wth that in mnd, we should recognize
that as conpanies go in this direction, it becones
the norm It will automatically becone part of
CGw and, hence, the agency will eventually get to
the point where it is requiring it or |ooking for
it. This brought us to a very interesting
di scussi on, sonething that we need to include in
the di scussion and pl anning for the gui dance but
not necessarily in the guidance, and that is that
if the field people and the revi ew people both
don't agree on what is going on, and what a PAT it
is, and howto reviewit, and how to evaluate it,
and how to look at it this whole thing will fal
apart before it gets off the ground.

So, part of what has to happen fromthe
FDA perspective and fromindustry's perspective is
that field and in-house reviewers have to all be on
the sane page. |If the guidance is going to work
and if we are going to feel encouraged enough to

submit processes that we have devel oped through the
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agency, the agency has to be prepared to accept
those at both the review level in the Parkl awn
Buil ding and out in the field in the m ddl e of
Denver, or wherever they are going to.

[Slide]

We think that PAT can apply to all six of
t he manuf acturing sub-processes which includes
i nbound | ogi stics, active ingredient manufacture,
bul k formulations, fill and finish, packagi ng and
out bound | ogistics. One of the areas that we
talked a | ot about was the quality excipients,
variability anong excipients, how that variability
is translated into variability and quality, whether
that variability is an acceptable |evel or an
unaccept abl e | evel, and what - have-you

Stability testing should be considered as
part of this process, or at |east an additi onal
sub-process. So, we didn't think that PATs shoul d
be limted to any one aspect of what is going on
I f soneone has PAT they can put in place that will
take care of inbound |ogistics, we should encourage
themto do so

[Slide]

The gui dance shoul d recogni ze that new

insight into the process, which does not affect the
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quality of the product for its intended use, should
not require nmandated changes in the process. One
of the fears | think that we all have is if we go
| ooking real hard at new ways of |ooking at what we
do, we will find problens that we didn't know exi st
and what | evel of change will be mandated from
that? One of the things that we want the gui dance
to be able to say is that if the variable that you
di scovered, because you have been able to
characterize your process much nore clearly than
you had in the past, is something that will help
you in terms of your in-process procedures and save
the conpany noney, fine; go ahead and do it. But
as long as it isn't adversely affecting the product
out conme, the usability of the product you make, the
heal th benefits of the product you nmake to the
consuner, then we, as an agency, wll not mandate.
I think it is inportant that that be in there to
give the conpanies a little flexibility in how they
respond to what will be an ocean of new
i nformati on.

We woul d |ike the agency to recognize that
PATs have a potential for replacing a |ot of
classical or current methodology in ternms of

quality control routine testing nethodol ogies, and
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t he gui dance shoul d recognize that PATs will, in
| arge neasure, replace current validation
requirenents for process validation. Because PAT
goes to the issue of on-line constant validation
every time you run the process, why have another
set of validations that don't really get to the

i ssue when this mght very well solve that issue
for you?

The gui dance has to define what records
have to be kept and for how long. A sea of data
will be generated. Thousands and thousands of data
points on a very sinple in-process measurement too
could be generated. How |l ong do you have to keep
it? How nuch of it do you have to keep? Is it
going to be an el ectronic storage nightmare?
think the agency has to | ook seriously at how | ong
does in-process data, generated froma system which
is intended for both measurenent and control of the
process, need to be kept, and which pieces of data,
which critical pieces?

Then, how do you involve FDA in the PAT
devel opment and inpl enentati on? One of the things
that we tal ked about and we encourage is the agency
establishing a contact place for conpanies to go to

begi n the devel opnent and i npl enentati on of a PAT
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process at their site. Now, we recognize that
conpanies will be playing with this stuff, getting
it on-line and feeling confortable with it before
they go to the agency because they are not going to
go there with sonmething that will never work. But,
at the sane tine, how do they go there efficiently?
Is there some office, some onmbudsman who is going
to be favorably disposed to help themto nake the
transition fromclassic neasurenents and cl assic
quality control/quality assurance neasurenents to a
PAT that will supplant sonme of those things?

That is pretty much where we got to. |
guess we are in line for questions. | encourage
the brilliant nmenbers of nmy committee to respond to
questions since | clearly was there just to make
sure that we all had enough coffee and orange
juice, and the rest of you did all the heavy
t hi nki ng. Ton®

Subcommi ttee Questions and Answers

DR LAYLOFF: It is open for discussion.
Any questions for Dr. Kibbe?

MR COOLEY: One question | have, | was
wonderi ng why your conmittee chose to include
control as part of process analytical technol ogy.

DR RAJU. W actually tal ked about PAT
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and said that maybe PAT shoul d stand for process
assessnent technol ogy in sone ways, and just

measur enent woul dn't be enough and we had to find a
way to connect the | oop back to process
understanding. Along with that, we began to define
what is analytical. Does that sinply mean a

chemi cal neasurenent or is it a process of thinking
and analysis? So, we would like to find a way to
put the next steps into the thought process in
terns of capturing the benefits, w thout being
limted primarily to the neasurenent, although we
know t he neasurenent is the way to get there.

So, we tried to be a little bit inclusive
in that sense. And, there is no clear yes or no in
there. In a couple of places we tried not to give
exanpl es because we didn't want to limt the
thinking. |If you notice, in a couple of places we
said the risk has to be managed. Number seven is
probably one of the inportant points in terns of
managi ng the risk of what we see. You can choose
whet her to include control or not, and this was our
t hought process around it.

MR COOLEY: Just another comment, the
aut omati on comunity has obvi ously progressed way

ahead of the nmeasurenment comunity as far as at
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| east on-line neasurenents. | amjust wondering
what the benefit would be in trying to encroach on
what is already an established standard, nore or

|l ess. In nost cases the anal ytical neasurenent is
going to be a totally independent systemthat

provi des an output to a DCS or a control system
There may be sone cases where that is not the case
but probably 99 percent of themw |l be ones where
we are just providing an out put.

DR RAJU. | think our focus was on
controlling in the abstract sense in terns of the
processes. W did focus nostly on the measurenents
but since the connection back to process
under st andi ng had kind of the abstract |evel of
product and process control, | think that was not
our thought process.

DR KIBBE: | think it is difficult to put
in place a systemthat neasures how well sonething
is going on without it sonehow feeding back into
continual quality inprovenent on that system In
that sense, you have analysis and control |inked.

It is not that we thought this would be necessarily
a replacenent of your quality control lab --
necessarily.

DR SEVI CK- MURACA: May | nake a comment ?
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I was on the committee and | guess | didn't think
of Rick's point. He nmakes a very good point in
that if you do classical control, the statenent
"control" neans that you are |eaving the control of
the process up to that neasurenment itself and that
requires change in the process. So, | don't think
that was the intention that we had. | think, if I
am correct, that is where you are conming from W
m ght want to consider getting rid of that
"control" because if sonmeone at the FDA or sonebody
else is looking at it fromthe classical standpoint
of that word, Rick is entirely correct in his
assessnent.

DR. MLLER  Could you explain the
rational e behind the underlining of the word
"encourage" and the other comrents that you were
sayi ng?

DR. KIBBE: W accept the prenise that the
application of PAT is a benefit and it could be,
dependi ng on the nethodol ogy and the tools,
applicable to every dosage form |If that is the
case, then why sinply allow, why not encourage?
think if the conpanies cone to the realization that
there is a benefit gradually the number of

conpani es that have these processes in place will
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go up, and that will becone the standard in the

i ndustry, which is CGW, and will eventually becone
encour aged because it is naturally the standard for
quality in the industry. So, why not recogni ze now
that we are really tal king about encouraging the
industry to nove forward with a systemthat we, at

| east as an advisory conmittee, think is going to
be valuable for the industry and the public?

DR. RAJU. The other thing was to consider
the possibility that FDA not only be a policing
agent, but | think to help in the education across
because we both win together. It is kind of a new
role. Sinply saying it is allowed, | think is
already in place but just allow ng doesn't seemto
be wor ki ng and naybe we have to have a framework in
which we can find a way to both win. So, we are
encouragi ng so we can both be encouraged together
I don't knowif this will be enough but | think it
is one step.

MR, COCLEY: One comment on the retention
of records, would not this kind of data fall under
CFR 21, Part 11 already, which is already a
gui dance for electronic record retention? 1Is it
really necessary to produce a separate guide that

actually may end up conflicting with one another?
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DR KIBBE: True.

DR. RAJU. | think the recording was al so
an issue of what information should we gather; how
| ong we shoul d keep it; what are we accountable
for. So, the CFR Part 11 and the signature and the
consistency is, | think, in place for a long tinme
but the other aspects --

MR FAMULARE: | amsorry, not only the
Part 11 but the GWs thensel ves, you know, have
time frames for record retention at which time, for
exanple, two years after or one year after the
expiration date there is no need to keep the
records anynore. So, | think that there aren't
limtations that exist in the current framework so
unl ess an argurment is made that the systemwil|
outstrip what is already in current regul ations, |
don't think we need to go there in this guidance.

DR. MORRIS: But maybe it is enough just
to say that the criteria will be the sane as
covered in the current guidances, just so it is
clear in this guidance that it is not a different
t hi ng.

DR. LAYLOFF: One exanple that was given
to us was a videotape of a m xing process that they

were runni ng over and over again. So, each tine
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they ran a nmxing they ran a videotape. The
question is, is the videotape and el ectronic record
that you have to keep? Each tinme you run the
storing action you run a videotape. Does that
becone a pernmanent record then that you keep under
Part 11?7 O, is it something that you dunp when
you get done and you rel ease the product?

DR KIBBE: | think there is sufficient
opportunity for unknowns that it is worthwhile at
| east for the agency to recognize in the guidance
that there nmight be a concern for the quantity and
quality of the information that is retained

DR LAYLOFF: | think the anpunt of
informati on that could be generated by this is
actually astounding. | think retention for one
year or two years after expiration is not
unreasonabl e for the release issue, but if you are
tal ki ng about end-process controls where you are
generati ng maybe sensors at 20 different sites
continuously there is a huge anount of data. There
m ght be somet hing that shoul d be considered at
sonme point by the agency as having an alternate
procedure to deal with it, set some specification
O herwi se, under 21, 11 you are going to need huge

anmount of storage and it is not useful
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MR, FAMULARE: | think these issues have
already arisen in terms of Part 11, and | don't
think we want to take on Part 11 as part of this
gui dance in those issues. Those issues preexisted
the advent or the encouragenent of this technol ogy
and the agency already recogni zes that there are
i ssues surrounding Part 11, and there is a whole
wor ki ng group working on that. Maybe the best
thing to do would be to feed this as a factor in
that working group, led by ORS's office in
enf or cement .

DR. LAYLOFF: It is just an issue that
shoul d be brought to their attention

DR. RUDD: This mght sound quite
patroni zing but | just wanted to congratul ate the
group on the output. | amvery nervous about the
output fromthese four groups because it is very
critical, but fromthe GSK perspective you have
captured the concepts and the principles
beautifully. | amdelighted to see what you have
come up with. It is also as if |I could have been

there nyself. Thanks very nuch.

DR LAYLOFF: Are there any questions from

the rest of the working groups? |If not, we wll

now nove to Judy Boehl ert, product and process
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devel op.
Product and Process Devel opnent

DR. BOEHLERT: Al | can say to Art Kibbe
is that | amas tall as | want to be, so | don't
know what ny excuse is.

I would also like to thank my group.
think we had a very productive working session
Everybody contributed and that was very good. W
had some lively discussion and, in fact, we were
able to get done a little bit ahead of schedule so
we addressed an added topic and if | have tine, |
will go over that as well.

[Slide]

We did go down through the questions but
some of themturned out to be redundant. In fact,
when we | ooked at the Iist we decided that question
nunber one we would hold till last. So, when you
see our answers to question nunber one, they are
fairly brief because we addressed everything in
question one by |ooking at the others that were
t here.

This one has to do with what
consi derations during product devel opnment might you
consider. This is brief because we are going to

address the basic issues in |ater statenents.
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Everybody agreed that the benefits of PAT are
under-realized, under-utilized. People don't know
they are avail able. Some conpanies have tried it
and perhaps haven't see the benefits they have
expected, and that has led also to sort of
reticence to do nore. Until you know that there is
a real benefit you don'[t want to expend the
ener gi es.

[Slide]

There is still sone selling that needs to
be done. Cearly, everybody is not on this
bandwagon yet. And, 6 sigma as a target is really
too high. Wat was suggested by the nenbers of our
group was maybe sonmewhere in the range of 3-4 as a
nmore reasonabl e target.

[Slide]

We tal ked about what areas you m ght want
to apply PAT technologies to, and it is applicable
to nost areas of the manufacturing process but
there are different levels of maturity for the
anal ytical technol ogies that are used. It is
probably nost mature when you tal k about the raw
material; |ess nmature when you tal k about bl end
sampl es; and perhaps even | ess mature when you

start tal king about final product. So, yes, it can
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be used in all of those areas but the degree of
maturity for the techniques is not the sane. The
nature of the ingredient is also a factor. It may
not work in all cases. Were it works, it may work
very well. |In sone cases it doesn't.

[ Slide]

The nost inportant thing about PAT
technol ogies is that it allows incorporation of
f eedback controls, such that you can adjust the
bat ches you are processing and you may not need to
| ose a whole batch. During devel opnent is when you
are going to start taking a | ook at PAT. The goa
there is to understand the process and devel op one
that is very robust.

Al so during devel opnent, and this is a key
point we wanted to make, is that you may |l ook at a
| ot of different paranmeters using PAT techniques,
but what you don't want to do is |ook at all of
those paraneters once you go to market. The goa
during developnent is to identify those that are
i mportant and those that are needed, and then
sel ect those that you wi sh to nonitor during
product that nost critically control your process.
It is sort of like doing stability studies and

identifying inpurities and degradants. You find a
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| ot of things during devel opnent. You do stress
testing. But during actual product what you test
is limted. Evaluation from other technol ogies
fromother industries may al so be hel pful for
peopl e deciding what it is they want to do, and how
they want to do it.

[Slide]

Unit technol ogi es where you have a history
and possi bl e technol ogi es that may be used can
occur in the guideline but they shouldn't preclude
the use of alternative technol ogi es and
met hodol ogi es. We never want to limt the ability
of sonebody to use sonething new. You know, there
are sone well defined exanpl es out there now, but
technol ogy keeps advanci ng and changi ng.

This one had to do with how you anti ci pate
application will change the process for identifying
critical process variables -- definitely a
devel opnment function, a structured approach,
getting to know your process early, optimzing it,
identifying critical paraneters and devel opi ng the
metrics. How you control it is going to be up to
you. You are going to decide that. On-line
sensors give you additional information certainly

to control critical endpoints.
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[ Slide]

As was nentioned by the previous speaker,
certainly moving fromunivariant to multivariant
approach in strategies may be identifying
paraneters that are inportant to the process that
we didn't look at in the past. W need to be able
to correlate PAT with specifications where that is
relevant, and there is a lot of work left to do in
this area. Looking at the quality of the raw
material, of course, is basic to everything we do
You need to control the inputs to the process at
the very begi nni ng.

[ Slide]

W tal ked about what are sone of the
i ssues that arise during scale-up. Do PATs help in
the scal e-up situations? The answer is yes, of
course, they do. |If you know nore about your
process, it is always going to be a help. You need
to know what endpoints you are working towards.

You need to know what the process should | ook |ike
when it is working well.

We al so tal ked about a process signature.
It was a termthat cane up in our discussion. Wen
it is working well and you get to know what that

is. Wen you scal e-up, of course, it may change.
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Scal e-ups sonetines don't do what you think they
are going to do but by doing the PATs early in
devel opment you know what things are inportant to
nmoni tor, and then you can identify those changes.

[Slide]

Al of these were questions. Do they
cause problens? Yes. | nean, we could nake very
sinmple answers to everything. One of the
limtations we saw is that sonme of the off-Iline
testing nethods we use as gold standards nmay not,
i ndeed, be as good as we think they are in show ng
us product quality, and the exanple we used was

di ssol uti on.

There are engi neering issues that need to

be | ooked at -- critical inplantation issues,

appl yi ng desi gn of experinents, business issues and

this came up in the other neeting. Addition of a
PAT to a process nust be val ue added. For new
product sensor applications up-front equipnment is
easier to put in place and enploy. Most people
felt that the easiest place to use PAT is with new
products. Yes, they can be retrofitted to old
products but it is not quite as straightforward.
PAT measurements may not match your

submi ssi on paraneters even though your product may
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still neet your subm ssion requirenments. This is
an issue that came up yesterday, and one that needs
to be made clear.

[ Slide]

Movi ng from paraneter controls, which is
what we are tal king about, endpoint control is a
desirabl e outcome. However, we did discuss that
even with paraneter control you m ght need to set
boundaries, either upper or lower limts; it is not
anyt hing goes. Low dose drugs, of course, and | ow
pot ency may be exceptions and PAT technol ogi es may
not be as applicable. Do they make scal e-up
transitions easier and, if so, why? Yes, of
course, because you better understand your process.

[ Slide]

In sone situations PATs may be used only
for certain specific operations within the overal
schene of dosage form manufacturing. And, this was
either what are advantage or disadvantages to
appl ying PAT to only a specific unit operation. W
didn't see any technical downside to doing that.

It is a business decision. Wenever you are
appl ying PAT, it should be val ue added. Accurately
reflecting what is going on in a process can't

really be a di sadvant age.
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The overall weakness cones when you do
that. For exanple, if you have bl end honbgeneity
and you are | ooking at the bl end, downstream you
coul d have problens and if you are not | ooking at
anyt hi ng downstream perhaps you wouldn't identify
it. So, you need to be careful. |If you are only
applying it to one unit operation you need to nmake
sure you understand the rest of your process.

[Slide]

When you to for new technol ogi es, of
course, you have to pay for the technol ogi es and
that is where the business aspect conmes in. There
are tinme considerations. There are human resource
consi derations. They all have to be taken into
account. One advantage we saw for applying PAT to
unit operations is if you were to develop it, for
exanple, for a dryer for one product. Then, the
applicability to other problenms that are dried in
that sanme dryer should be there; should have to do
alot less work to bring it into place for those
ot her products.

[Slide]

Can PATs be used to prevent out of
specification incidents? Wll, certainly,

i mpl ementing PAT on a poor process is not going to
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change the nunber of OOS results. But if you are
all owed to go to an endpoint in your process, you
may be able to control the process in such a say
that you do, indeed, elimnate those OOS events.
It will decrease these incidents and make the
process nore rugged. Also, if you have PATs
i ncorporated into your process you will have a nuch
better chance of doing a nuch nore rigorous
scientific investigation when things go w ong.

[ Slide]

Can PATs be tools for predicting
performance of a drug product, for exanple,
di ssolution? The answer was it is certainly
possible. What we need to do is develop the
correlations that are necessary to do that. They
are not all there right now It is an exercise, as
al ways, in benefit-risk assessnent and nuch nore
work needs to be done. W heard the other day
about the use of the acoustic technol ogies. These
are things that can be used. They are just not
mat ure technologies at this point. Also, it is
probably going to be on a case by case basis.

[Slide]

Can they be used for predicting the

stability of a drug product? If yes, what are the
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factors? Well, what we said is that the use of
PATs in a process will not replace stability
testing. It may be used as a predictor however,
particular for things like physical instabilities.
I f, indeed, you have nore know edge of your
process, then you have nore confidence that your
product is going to remain the sane throughout its
shelf life. It may reduce your risk, for sure, and
may be able to predict better what your stability
will look Iike.

[Slide]

One benefit for batch release will be
hi gher quality. Product failing during shelf life
will be less likely, and that is fewer recalls.
More consistent product is always a better option.

[Slide]

Finally, we |ooked at what factors the
i ndustry and the agency shoul d consider while
i mpl ementing use of new PATs for already approved
drug products. W need to | ook at the benefits of
that. In a new product it is easy. You can build
the quality in. It is not the sane on an old
product. Consistent nonitoring of an ongoing
process is always a good idea because you yield

better information on your product and
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consi derably, as we said before, nmuch nore
opportunities for new products.

[ Slide]

It could have applications to validation
and SUPAC guidelines in the future, and we think
this is definitely sonething that should be
considered. |If there are no problens with your
current process, we did not see a sound reason to
make changes. Unit operations validated for one
product, and we said this earlier, may be used for
ot her products and we would like to see those
i ncor porated through SUPAC

[ Slide]

The view fromindustry in general is if
it's not broken let's not fix it. There needs to
be a persuasive reason to nmake changes. If you
make changes, |ike a vendor change or a site
change, it may be a very good opportunity to | ook
at your process and | ook at the need to incorporate
PAT. the goal of having teaminspections we see as
a positive kind of benefit because our concern is
the sane as the previous group's. You have the
revi ew cheni st and you have the investigator and
they may not be | ooking at these technol ogies in

t he sane nmanner.
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1 [Slide]

2 That was sort of the agenda that was laid

3 out for us and the issues that we needed to | ook

4 at. We took a look at the table of contents to see

5 if what was anticipated to be included in that

6 tabl e of contents correlated with what we had in

7 mnd. | won't go through sone of them because, you

8 know, you can conbine this section with others.

9 We did ask that the FDA consider use of
10 PATs in product devel opnent and sone description of
11 what that entails, enabling technol ogies including
12 chemonetrics -- some discussion of that. The
13 rel ati onship of PATs to finished products
14  specification. W felt that it would be inportant

15 to have worked exanples of different dosage forns,

16 if not in the guidance then by reference.
17 [Slide]
18 Cui dance al so shoul d address the rol es and

19 responsibilities of different groups.

20 Manuf act uring, product devel opnent are obvi ous, but
21 al so the quality unit, engineering, process

22 technology as well as others, as well as the skil
23 m xes that we might need in the future because the
24 skills that you are going to need from your

25 enpl oyees are going to change as we nove into these
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new t echnol ogi es.

Wth that, thank you for your attention
I will ask my conmittee nmenbers also to chime in if
they have any coments and we woul d be happy to
address your questions.

Subconmittee Questions and Answers

DR LAYLOFF: Any questions for Judy?

MR, COOLEY: Judy, could you comrent -- if
I wote it down correctly, you said that a
techni que validated for one product and unit woul d
be okay to use for another product?

DR. BOEHLERT: The operative word | think
is "my be." You know, we are |ooking at things
i ke drying where the principle behind that
technique is pretty consistent product to product
and what you are neasuring is pretty consistent
product to product. You nay be able to do that
dat abase generated for one product to perhaps not
do so nmuch work on a second product; that you use
that sane piece of equi pnent and technology for it.
Do | nake nyself clear?

MR COOLEY: | think so. | just want to
clarify that you are not saying that you do one
val i dati on package for a NR IR in a dryer, for

exanpl e, for product A and then, when you bring in
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product B, you don't need to repeat your
val i dati on.

DR. BOEHLERT: Absolutely not. W were
| ooki ng at techni ques such as drying where, you
know, you mi ght not have to do as much work on the
second product as you did on the first.

DR RAJU. Judy, how did you concl ude that
we couldn't reach 6 sigma and we could only do 3 to
47?

DR BCEHLERT: W had a statistician in
our mX.

[ Laught er]

DR LAYLOFF: Menbers of the working group
can ask questions also, if you like.

DR. BOEHLERT: O nmke coments.

DR HUSSAIN: | think one of the
chal | enges, the reason we wanted to have sone
di scussion on this is that at sone point my though
process was that you really have to do it at the
devel opnment stage to get the full benefit. To do
that, you have to think of setting specifications
differently than you are used to, going fromtine
to a perfornance-based specification. So, that
needs to occur early. Then, the scale-up has to be

built around that. So, we are shifting the

file:///C|/WP51/WPFILES/0226PAT2.TXT (45 of 105) [3/27/02 1:24:59 PM]

45



file///Cl/WP5LY/WPFILES/0226PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

paradigmin terns of how we are setting
specifications. | didn't get nuch on that part of
the di scussion, if sonebody could add to that.

DR MLLER Ajaz, we didn't touch on the
specifications. That wasn't one of the charter
questions. We felt the chenometric group was goi ng
to provide sone insight.

[ Laught er]

DR HUSSAIN. That was one of the first
questions we posed to you. Chenonetrics will not
answer the specification question, it is nore on
the nmodeling and what sort of criteria we judge
those nodels by. Specifications will have to be
product oriented.

DR MLLER Well, we did speak to what we
needed to focus in on the critical aspects and
that, on first blush, may be a wi de nunber but we
made it very clear that we needed to narrow it down
to the specific aspects, specific critical points
that control the process and that is what we wanted
to go after. Now, to the degree of certainty, we
didn't quite get into that aspect.

DR HUSSAIN. But if | phrase it this way,
that your group would be in agreenment with the

concept of going to perfornmance-based
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speci fications?

DR MLLER Totally.

DR. LAYLOFF: | think that is a universa
sense around the table, that process validation
like timng and things |like that are not
appropri ate when you can have sensors to nove to
performance basi s.

DR MLLER And, therefore, there wasn't
so much debate about that. We were taking other
tracks.

DR SHABUSHNIG | think also it is a
little bit of a chicken and the egg situation in
the sense that right now we are devel oping the
measur enent technol ogy and | earni ng what those
measurenents tell us. Based on that, you can then
set good specifications. | don't think we are at
the point today where we can determnine those
specifications a prior and then work our way back
So, | agree. | think we are all certainly in
support of that concept as you are describing it
but in terns of where we are, froma technol ogi ca
standpoint, | think we are noving to that by
getting the measurenent technology in place and
deci ding what new i nformati on we can glean fromthe

new reasur ement technol ogy, and then use that in
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the specification setting process.

DR LAYLOFF: |If you said sonething |ike
bl end to consistency, what does it mean? No change
over ten seconds or thirty seconds? What does the
speci ficati on nean?

DR. HUSSAIN: This is nore for Steve
Hamond, if | recall correctly, yesterday he
menti oned that one of his new assignnments is
setting up PAT stability testing. M persona
sense is that | don't think this technology wll
give you nore information on stability. If you can
share some thoughts on that?

MR HAMVOND: Well, there are technol ogies
out there that are super sensitive particularly to
the degradation of APIs. | would guess the way we
are thinking is focused on the API, although that
may nhot necessarily be correct. But you can use
various techniques to | ook at the surface of
tablets or even, indeed, to | ook at the blend
bi nding stability, techniques like fluorescence and
some of the mass spec nethods that are there.

There are technol ogi es that are very, very
sensitive. |In fact, some of the indications we
have had are that they are actually nore sensitive

than the traditional nethods, which could be a rea
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i ssue.

DR LAYLOFF: | think also that focusing
on the APl probably is not a very good thing to do
in the long run because of things |like the physica
rel axation of the solid dosage forns that night
change the dissolution characteristics al so.

Pol ynor phi ¢ transitions coul d occur.

MR. HAMMOND: The thing about focusing on
PAT measurements, usually one of the main focuses
is that you can keep doing it to the same tablet.
You don't destroy it as you do this and that will
give you different sorts of information than we are
used to seeing as well. But | take your point. |
will repeat one of the comments | made yesterday,

i f people decide what they want to neasure then
nowadays there is usually a way to do it.

DR HUSSAIN. | think | share the
ent husiasm W actually have a project in our |abs
| ooking at stability using sone of these things
t 0o.

DR WOLD: Svante Wl d fromthe
chenmonetrics subgroup. W had a di scussi on about
the specifications in our group and | had a
different opinion than the others. | want to

iterate that here. That is, if during devel opnent,
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for instance with the blender, you find that this
product with these raw naterials, crystal size and
all these things, mxes well in 15 m nutes, of
course, you use PAT to follow and deci de on these
15 minutes, plus or mnus three mnutes or so.
Then, if later, one day it takes 30 m nutes, that
is an indication that there has been a change. So,
you can still use the ordinary specification and
statistical intervals, helped by PAT. But seeing
the process as a soft sensor, when the process
changes substantially, that indicates that
somet hi ng has happened upstream |If you go to the
pol yneri zation industry, or whatever, they use this
in exactly the same way. And, | think it would be
very dangerous to say we won't have any limts and
just wait to see if it is mxed. So, you have to
use ordinary linmts but you are helped a | ot by
PAT.

DR LAYLOFF: You nean you woul d use PAT
to accumnul ate data on acceptabl e performance and
you set some acceptance criteria around that, and
if it is exceeded by a | ower bound you woul d have
sonme di fference occur upstream

DR. WOLD: Yes.

DR LAYLOFF: And that difference should
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be investigated.

DR WOLD: Right.

DR. RUDD: If it helps, we did discuss
that point in our group. You know, there is
flexibility needed, and | think probably Judy
brought this out, but we need sonme kind of
predet erm ned wi ndow, exactly as Svante descri bed.
You know, you can't have infinite flexibility.

When do you stop? So, it is about operating in a
wi ndow and recogni zing that if you have to deviate
fromthat wi ndow you have a problem but not
working to a fixed point.

DR HALE: | think there is another piece
of this pie beyond just the sensor, testing and
specifications, and that is the process itself. By
i mpl ementing these technol ogi es we have the
potential to not only neasure our current processes
better but bring on line better and nore
appropriate processes for what we are trying to do.
In the end, that nmay be the biggest advantage of
doing this, that we could, at the design stage,

i npl ement appropriate technol ogies that aren't
constrai ned by our current nonmentum that we can
reconsi der how we fundanentally design and

manuf acture processes. To nme, that falls under the
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encour agenent category, that this technol ogy
sensing by itself gets us only so far but if we can
i mpl ement a better way of doing things that can a
dramatic | eap and, to ne, that should be encouraged
and incorporated in the sensing and anal ysis

secti on.

DR LAYLOFF: Rule of the chair, we are
going to skip the break and nove on to Leon

Process and Anal ytical Validation

DR LACHVAN: In our working group we had
a very interactive session and we had good
representation fromthe regul atory group, both from
the conpliance point of view and also fromthe
submi ssions group. So, we had a good dial ogue and
we have come up with some recommendations as to the
pur pose of the guidance as well as issues that
shoul d be included in the guidance.

[Slide]

The purpose of the guidance, froma
validation point of view, is to expand the use of
current and future process anal ytical technol ogy
for controlling of both batch and conti nuous
production of existing and new products. That is
the purpose of the guidance fromvalidation's

consi der ati on.
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[ Slide]

Then we had vari ous general guidance
val idation issues that were brought forth that the
body of the guidance should consider. One is
dealing with requirenments for accepting PAT for
conventional testing. Wat correlation is needed
to replace current conventional testing?
Utilization of PAT in current processes. How do we
acconplish that? PAT as an "alert" in the use of
ol d technol ogy, out of trend versus O0OS. W have
certain limts now for dissolution or for content
uniformty, for blend unifornmty and those have
been accepted for the product and are producing
acceptabl e product with adequate quality and
bi oavail ability, and now we have this PAT and it is
going to provide us a narrower w ndow than we are
now using in the approved application. The concern
is that the agency should not use that narrow
wi ndow and forget about the approved
specifications. W would suggest that this narrow
wi ndow, as we devel op this new technol ogy, be used
as an "alert" and the current w ndow be used as the
acceptance criteria.

[ Slide]

PAT on-line to replace conventiona
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testing, identifying filing requirements if we
change over to on-line controls versus the
conventional testing controls. PAT as an endpoint
can replace traditional endpoints such as tine. W
are not going to be using tinme as a controlling
factor anynore because it goes away since this wll
be continuous data acquisition

If sensors indicate inproved process
control, existing technology is accepted to neet
current quality for release. Wat we are saying
here, as we said previously, is that the currently
accepted, approved specifications for product
quality attributes will be the governing factor.
The inprovenents, until they are finally worked out
completely -- then there will be sone changes made
to show i nproved process controls and what will be
submitted to the agency, and how we subnit this
wi || be subsequent interaction between agency and
the people that are doing this new technol ogy.

We were assured by the agency
representatives that there is a group that has been
fornmed, both from nmenbers of the conpliance group
as well as fromthe reviewing group that are
actively pursuing this area, and they understand

there will be education required for review ng
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people as well as for the field people to
understand that as this technology is devel oped it
shoul d not be considered that we are having tighter
specs and these shoul d be repl acing the approved
speci fications.

[Slide]

How to allow for inprovenment? The
question is how do we go about this with regards to
review ng the inprovements, self-assessing? Do we
need approval or can we submit this as part of GW
that requires pretty nuch current good
manuf acturing practices; this can be considered GwW
wi thout a review ng requirenent.

New t echnol ogy cannot delay tinme to
mar ket. W had consi derabl e di scussi on regardi ng
devel opi ng this new technol ogy and we regards to
filing, because here we are tal ki ng about econonics
and it is customary right now to have approval of
your applications before the validation. The
validation is subsequent to approval and it is part
of the marketing requirement. So for the nost
part, the group felt that we should continue with
the three batch initial filings because that is
what is expected fromus right now, and as the new

technol ogy devel ops this shouldn't delay the
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mar keting and we can always put that in the SUPAC
as the product is on the narket.

[Slide]

Dual devel opnent, we spoke about dua
devel opnment, fast to the market with conventiona
testing and how this would switch over when the
dat abase is ready. Do we file both performance
testing versus the current testing at filing? Do
we file both or do we go ahead and finesse the
performance testing and come in with a SUPAC filing
once the product is already nmarketed based on the
conventional three batch validation?

GWws al |l ow for process inprovenent, and
the agency indicated that we are going to encourage
ease of subm ssions of these PAT inprovenents as
they become wel | devel oped.

[Slide]

Updat e of nethod/al gorithm nodel nore
frequent than conventional, this nmay take place as
we | earn nore of the perfornmance eval uation. The
met hods shoul d reference the validation guidelines
including ICH This was a suggestion by one of the
menbers since this is currently being | ooked at by
the review ng group task force, and by referencing

these guidelines, this indicates that this
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particul ar gui dance has al ready consi dered these
and it is not intended to redo those gui dances.

[ Slide]

Here we tal ked about the validation of the
conti nuous process and definition of batch size and
i mpact of OOS. Here we discussed that the current
approved specifications for a product for content
uniformty or blend uniformty, the ranges that are
approved in the application apply, and that the
continuous process is intended to provide an alert
currently until that has gone through a
consi derabl e anount of work and is finalized. So,
the current process of reject or approval will be
the current quality attributes that have been
approved in the application.

Integration of unit operations into |arger
steps, it was felt that by using performance
qualifications we could elimnate the individua
unit operation testing. They can flow one into
anot her and reduce the nunber of testing that we
have to do even in performance assessnents

How process set points are treated in
feedback | oops, and this is sonmething that we are
going to be listening to the next speaker about

when we tal k about the use of statistics, math and
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conputer into the feedback nechani sm for
controlling a process.

[Slide]

The validation of the appropriate
paraneters will have to be defined as part of the
nmodel i ng and devel opnent of the perfornmance
testing, and chenonetrics is one approach and there
are probably other approaches to data treatnent
that use different conputer or statistica
prograns.

Those were essentially the issues that we
came up with for consideration as part of the
gui dance docunent for the FDA group when they start
drafting it froma validation consideration. Thank
you.

Subcommi ttee Questions and Answers

DR LAYLOFF: Any questions for Leon?

DR. BOEHLERT: Leon, | have a question for
you regarding reference to ICH for validation of
these technologies. Did your group feel that that
woul d be adequate? Because |ICH addresses the
validation of small quantities of material, like
mlligrams of an active ingredient or small
quantities of dosage form and here we are talking

about validation of technologies that are used in
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very big containers or on-line, and | think there
are different issues that are going to be invol ved.

DR. LACHVAN: | think what the suggestion
was is to list the current guidelines that are
avail abl e, ICH or FDA guidelines, so that we don't
address those as part of the details that we will
get into later on with this guidance. There is no
doubt that the performance testing is going to be
quite different than the individual testing.

DR BOEHLERT: But even | ooking at
accuracy, precision and sone of these other
measur enent s when you are tal king about testing in
kilograns in a blender may be different than they
are when you are tal king about testing snall
quantities of material, and | am just wondering if
sonme gui dance m ght not be necessary to avoid many,
many different interpretations of how to acconplish
this.

DR LACHWAN: Well, | think what can cone
out of the details here could be a separate
gui dance, but | think the main purpose of
referencing the present gui dances was that these
are available and what do we have to do to make the
gui dance either fit or change the current

gui dances. | think it is just a reference to what
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is available. W don't have to redo those if they
apply. |If they don't apply, then we devel op an
appropri at e gui dance.

MR, HAMMOND: On the basis that a | ot of
the results that come out of this technology wll
be signatures rather than conventiona
concentration values, | don't see how the | CH
gui del i nes can possibly fit.

DR. LACHVAN: It is not really to fit, it
is just to list those guidances that are currently
avai l abl e, that have been used in the past for the
conventional procedures. Really that is all it is.

DR RUDD: W addressed this in a neeting
in London, in Cctober of |ast year, and we
concl uded that for process neasurenment the existing
| CH docunentation -- and you are quite right that
we shouldn't reinvent the wheel; we should go with
what is out there already -- but |CH docunentation
does not in any way address sone of the peculiar
i ssues of process neasurenent, and there really is
a gap to fill. W sort of half attenpted that from
the neeting we had. W had sort of an arrogant
i dea of publishing sonmething that could be a
supplenent to ICH | think the key point is that

the phil osophy of | CH does apply, the genera
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concepts behind what | see ICH wote | think are
universally applicable. But there are clearly
aspects to process neasurenent that are quite
different. W don't want to reinvent the wheel but
I think we should recogni ze here and now that there
is a vacuumto fill and we would be well advised to
fill it.

DR LAYLOFF: | was just nodding in
agreenment with that. Wen you are | ooking at
process assessnments, the ICHis | think pretty much
| ocked to the APl univariant assessnment of quality,
and this is nore | ooking at signatures, sometines
undefi ned signatures.

DR LACHWVAN. Well, it is an inference to
the quality but it is undefined at sone tines too.

DR. RAJU. | notice that you have
chenonetrics there and that is going to be
di scussed in the next section, but chenonetrics is
there as data treatnent and, since we are thinking
of PAT in kind of a broad guideline which includes
di fferent kinds of physical and mathematica
measur es of measurenent and chenonetrics is
positioned as an anal ysis that happens later, if
you formul ated in that sentence, say, independent

of the different chem stry and physics of the
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i nst

runent, chenonetrics is just another sensor,

which is a mathematical instrunent, and then the

anal

ysis fits into that framework and, just |ike

physi cal and chenical, you now have nathenatica

sensors, what would be the problemof incorporating

t hat

t he

inthis framework in terns of validation?
DR LACHVAN. Well, that was just one of

approaches. The other approach was to design

the particular statistics and conputer requirements
for the feedback nmechanismfor the controlling of
the process. Chenpnetrics was nentioned because
that could be one conponent, one approach. That is
all that is. It uses math; it uses sone
statistics.

DR. RAJU. But what if the math isn't a
sensor ?

DR LACHWVAN. Well, then we have a
di fferent approach. W don't use that approach.

DR. RAJU. You need a different approach
t hen.

DR. LACHMAN: Yes, no question

DR LAYLOFF: W will nove on to Mel who

is going to give us the final answer, chenonetrics.

Chenonetrics

DR M KOCH:. Thank you for that
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1 i ntroducti on.

2 [Slide]

3 Let me just make a comment that was what
4 feel behind the introduction. It is perceived that
5 I understand a | ot about chenpretrics because the

6 center that | represent was one of those that

7 started in the field. | work very closely with

8 peopl e who take chenonetrics and have an inpact on
9 it. As aresult, when we get into the details of
10 what | am actual ly tal king about, | have sel ected
11 peopl e in the audi ence who are going to stand up
12 qui ckly and defend the positions and explain the
13 reasoning. However, it is not hard at all to talk
14 about this field, and it was nentioned that, okay,
15 this comes now at the end of what you just heard.
16 I'n our working group we had a very

17 difficult time finishing on tine. W had no

18 alternate subjects to get into. This is an

19 energing field, proven in other parts of industry
20 at a mininum It has gone far beyond curiosity in
21 terns of mathematical techniques and is, indeed,
22 showi ng results. | believe in sone of the, say,
23 reluctance by the statistician to | ook towards 6
24 sigma, tools like this take one along the road in

25 designing for 6 sigma. So, we will nove al ong on
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some of this.

[Slide]

This is a little bit of a busy slide but
it introduces sone of the rationale for excitenment
inthis particular field. The first parall el ogram
you see up there is a cycle. | call it
devel opnmental cycle and you can junp in at any
poi nt that you want, but to start with the reactor,
the reactor pretty nmuch represents, let's take, a
process optim zation as what we are now devel opi ng.
The experinents that are being run, be it
m ni -reactors or other high throughput devices, it
is generating sanples. Those sanples have to be
anal yzed, the data fromthose anal yses eval uat ed,
and then you get into your design of the next
experinments and then continue on

The DCE part of that, the experinental
design is represented below in terms of some of our
calonetric termnology in that the DCE does require
a nunber of pre-processing calibration diagnostic
tools for eventual continuation of the process
prediction and validation. A quick exanple of why
all this will be inportant conmes in -- let's just
do process optim zation again and we can borrow

fromindustries that are well advanced in this
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field and take the chem cal industry, which is now
usi ng these cycles for catal yst eval uati on, nonomrer
preparati on, a nunber of process paraneter steps.
In the operations within these |abs, historically
they have been running using process chenists,
runni ng several experinments a day and relying on
wel | - equi pped anal ytical |labs to anal yze the

sanpl es.

Wth the need to speed up devel oprent,
time to market, inprovenents, etc., and reduction
of cost, particularly capital costs as they are
being translated to running pilot and devel oprent
scale activities, we are running nore and nore
reactors. W are now easily up to the hundred per
day using high throughput approaches, which takes
down the need for analysis. You need to do
anal ysis every ten minutes. As this continues to
grow, you no longer have tine to send things to a
| ab. You have to nmake fast decisions. You have to
extract things fromyour analytical profiles. You
probably don't have time to do full spectrum or
chr omat ogr aphi ¢ separati ons but you have to quickly
pull from pieces of that analytical data, which is
use of chenonetric technology. So, it is not as if

one is trying to think of where we can apply it; it
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is going to be forced very quickly and let's just
assune it is going to be a part of everybody's
pr ogr am

[Slide]

The role of chemonetrics in the
application of the PAT as we are seeing it is the
application of sound mathenatical and statistica
tools requiring chenical know edge. This is kind
of a distillation of a nunber of definitions that
Jerry gave yesterday, but we are trying to
enphasi ze that the chemist is in a position to
understand the statistics rather than to have a
statistician come in and try to understand the
chemi stry that has just been applied here.

[Slide]

How do we see the role of chenonetrics
more broadly? This is a little bit out of order
but it really comes down to nonitoring nodeling and
control, the key aspects. In the nonitoring phase
we are trying to support the process through the
use of the analyzers and sensors and effective
calibration, and building nodels as a result that
are deterministic and help us in identifying and
deriving the state of the process, and then on to

control to actively mani pulate the process to
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mai ntain a desired condition

Very inmportant in all of this is the fact
that diagnostics are needed in each one of these
steps. Sone of you have probably interacted with
production people, and any tinme there is sonething
close to an upset, the sensor is pulled out first
and sonebody is accused of not getting the right
measur enent, and |l ong down the list is perhaps that
the process has gone bad. So, diagnostics are
really to show the status of the instrument and how
close it is to defining that which it was intended
to do, together with the use of chenmonetrics to
eval uate then the process and to have nechani sns
for the feed forward of the results.

[ Slide]

Now we are progressing along. If you
woul d refer to the questions that we were given as
a working group, | think we have defined now t he
role of the chenonetrics and we get into what are
sonme of the tools that are going to be needed.

This is certainly not an all-inclusive list, but if
one has a full grasp of this list you are probably
in good shape to start seeing the results, things
li ke the pre-processing; regression tools; the

classification discrimnation; outlier detection
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and that cones back later in terns of how do you
ef fectively gather outliers when you are trying to
run a process in conpliance; the honogeneity
checki ng; the design of the next experinentation;
and the data visualization; and although it is at
the bottomof the list, very, very inportant is to
make sure that there is sone kind of uniform
under standi ng of the termi nology. This is an
interdisciplinary concern. It even goes beyond the
PAT that we are tal ki ng about, but we are
dangerously close to having production fol ks,
devel opi ng fol ks and discovery people all trying to
use simlar approaches and at times you can have
sim | ar approaches used by different disciplines
and nmixing in terns of what it is you are really
trying to do. | amseeing a lot of that just in
the process anal yzer world where what an engi neer
thinks you said isn't quite what the neasurenent
scientist said or neant. So, termnology is
i mportant.

[ Slide]

What is needed for successful PAT using
chenmonetrics? Certainly adequate nmeasurenments with
the know edge and experinents that go along with

that; representative sanples, again know edge and
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design that is associated with it; adequate

anal ysis with getting the proper clarity, the
reproduci bility and, hopefully, the transfer of the
data and inplications; adequate data managenent at
pi l ot through production stages; and then the other
poi nts of validation, the standard reference

sanpl es, enphasi zi ng again sone of this

aut o- di agnostic capability.

[ Slide]

What is needed to devel op, validate and
mai ntain a chenmonetric-based PAT? Overwhel mi ngly,
it is quality data. |If you want to get into this
scenario we referred to yesterday of waiting three
generations for the next time you have a chance to
do sonet hing, you have to make sure you have
quality data, and the instrunentation is well
under stood, the data sets are well presented, and
then you begin to apply these techni ques. You need
it at the reference sanple stage. You need it
continually fromthe routine product. Then, the
difficult one is you need this data fromoutliers,
or sonething, to effectively use the tools and that
presents sonme chall enges within the industry.

[ Slide]

Currently accepted tools in industry --

file:///C|/WP51/WPFILES/0226PAT2.TXT (69 of 105) [3/27/02 1:24:59 PM]

69



file///Cl/WP5LY/WPFILES/0226PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

this is not all-enconpassing but just referring
back to sone of what Jerry tal ked about yesterday,
there are things unfolding in industry in genera
with the use of paranetrics, sone of the EMEA, etc.
and the PASG and then there are a few others that
were in Jerry's presentation | believe, slides 22,
23 where you can get nore data. Then, one of the
other ongoing initiatives is sonmething we tal ked
about briefly yesterday, w thin CPAC we have
started to pull together an approach to try to
define minimal requirenents for ruggedness and
other things that one needs to address when taking
chenmonetrics into a production environnent.

[Slide]

One of the things that we see that is
needed in validation is to nake sure that we have
both initial and ongoi ng validation approaches to
assure that the DOE does lead to representative
data, that neasurenents are adequate, process
sanpling and algorithms are okay; the sane with
nmodel validation and then be in a node where
everything we are doing could be structured to be
predictive in final product properties, process and
control, and other things that relate to validation

consi der ati ons.
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[ Slide]

One of the big topics that we found is
once we identified what chenonmetrics was and its
role in PAT, very quickly you can cone to how are
we going to effectively train people in
under st andi ng and applying this? There is
certainly not an excess of folks who understand it,
who can train in it and participate. So, we are
encour agi ng the ongoi ng participation in these
conferences, synposia and workshops in the field.
More particularly, | think FDA needs to have
i n-house short courses for people who are avail abl e
and, as much as possible, to make these case-study
related so one sees a real result and a rea
probl em addressed. Direct involvement wth
consortium and we have at |east three that junp up
in CPAC and the MCEC at the University of Tennessee
and the CPACT in the U K Those provide certainly
a forumfor discussion. Then you get to the next
part. At least within CPAC we have a cal onmetrics
focus group which is nulti-industry and has a | ot
of cross-tal k and di scussions and the source of
initiatives like | nentioned earlier, in fact, this
COLlI or calonetrics on-line initiative.

I ndustry perspective is needed within the
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agency to better understand the background and
training for people doing this, and it is always
difficult but I think what has worked as quickly as
possi bl e being part of the training is inportant.

[Slide]

Recommendations -- and | don't know that
woul d say that this is all that we would reconmend
but coming up early are a | ook for genera
exenptions fromreporting, the PAT data for batch
records collected for the purpose of investigating
new t echnol ogi es, recomendati on that the guidance
evol ve fromvery sinple exanpl es nodel s towards
those conpl ex ones, and that chenonetrics is a too
for the reviewer that could be explained as to its
role in the guidance. | amnot sure if that is a
clear point but we will work on clarifying that.

Then, make it an audit function versus a review

function.

That is it, and | would encourage any
questions, etc. | notice that people who are able
to answer themare still in the room

Subcommi ttee Questions and Answers
DR LAYLOFF: Any questions or coments?
DR. HUSSAIN: | have a couple of coments

One is with respect to the design of the
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experinents. For the sake of argunent, if | use
Nl R-infrared as an exanple, what you learn from
your devel opment experinments, which should be
desi gn experinents, translating that to a | arger
scale creates problenms. So, | think in terns of
design of experinments you are actually limted in
terns of developing this on a real |arge scale.
There are linitations to that. How would one
address that?

DR WORKMAN: One of the issues we were
di scussing there is to make sure that you are
foll owi ng good science, not necessarily relating
that to the practice of how you would follow the
good sci ence, but good science is that if you are
calibrating a system for exanple, you are
interpolating within the concentration space, the
mul tivariate space, and that you have that space
wel|l represented; it is honbgeneous. Good
experinmental design requires that. Now, how you
i npl erent that is another issue but these kinds of
things can be clearly specified.

Then, on the validation end al so how you
sel ect validation tools that represent the extrenes
of the space and how you test your systemto nake

sure that it is predicting well within the
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i nterpol ated space. So, that is nore of a good
sci ence issue and how you woul d descri be that.

DR MORRIS: If | could interject,
agree. W sort of discussed this in the group too,
but if your nodel isn't working, whether it is a
chemonetric nodel or a sinpler nodel, then that
tells you that you are not looking at the right
things. That is what you want to know. That is
exactly you want at that stage so that when you get
to full scale, even if the coefficients change, you
know you have the right eye ball, you are | ooking
at the right part of the process in your
devel opment and in your manufacturing. | think it
all cones back to that. So, it should work
assunmi ng that you don't have sone innate probl em
ot herwi se.

DR. WORKMAN:  Anot her piece of that is
that also as you | ook at any unknown sanpl e, you
know where that sanple is representative to your
space. |Is it outside the space or is it in a well
represented space. So, the good science is there
and it is describable.

DR HUSSAIN: Just sort of an interesting
nunber that | have in ny mind is the extent of use

of DOCE in pharmaceutical devel opnent. Do you know
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the nunber? Three percent of conpani es use DCE
today. This was froma survey Prof. Shangraw had
done sonetinme ago but | think the nunmbers are stil
accurate. So, design of experinents is sonething
novel, although it is not novel outside the
pharmaceutical field, so that is the challenge you
are | ooking at.

DR LAYLOFF: And you think you are going
to ranp up into PAT?

[ Laught er]

DR, HUSSAIN: No, | think the point | want
to nake here is in the sense of for application for
PAT in terns of a nunber of things, at |east when |
was there with the chenmonetrics working group, we
di scussed this. For many applications you really
don't need any nodeling at all. So, you have a
whol e range of issues to deal with, and in sone
more conpl ex ones i s where you need nodel i ng.
was talking to Doug Ellsworth and | think it was
di scussed in the validation group that for some of
the nmore conplex attributes where you are | ooking
at the multivariate correlation, those will energe
over time when you have real-life data from your
sensors being accurmulated. | think that woul d sort

of summarize what he just told ne in terns of how
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one could validate that using production
information. | think that woul d be hel pful

MR, ELLSWORTH: Ajaz may have given ne a
bi gger charge than | realized. No, | was
reflecting to Ajaz the discussion that we had when
we di scussed do you really have to take things to
failure to really understand what that PAT
technol ogy is showi ng you, and the point was that,
no, you don't but oftentines you are in a much
narrower range than the regul atory range woul d be.
We said that was okay, you could validate PAT
within that narrower range, and if you saw trends
or information -- | think that was captured on the
slide -- things that were outside that PAT range
are not really considered failures; they are
considered alerts. That would trigger the use of
conventional testing nmethodol ogies to deternmine if
a product meets regul atory specifications, and
would trigger -- | don't want to use the term
i nvestigation, but |I think an assessment of the
manuf acturi ng process to see what has changed and
what can be done to inprove that process or get

further control of it.

DR. HUSSAIN. O, you are still within the

specifications, you can update your nodel. That
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expands the range of the nodel.

MR, FAMULARE: | think further than that,
a di scussion that came out of the validation group,
and that was sonmewhat captured on the slide too by
Leon, is that GW allows for continuous inprovenent
so that as these things are found you can react to
them do what is necessary or put in what is
necessary under GW and just nove on. So, we want
to nmake the path for doing that as snmooth as
possible. That was a good bit of the discussion
that we had in our GW group, and we wanted to be
able to have the flexibility to make those process
i mprovenents without filing under GW so long as it
didn't involve a change in specification or a
change in the basic principle of what the product
was going to be versus the subnission batch or the
pi votal batch. But continuous process i nprovenent
shoul d be a snoot her process, we hope, under this
than maybe the current paradigmand this,
hopefully, will be part of the encouragenent aspect
of it.

DR MORRIS: Referring to sonething you
had said earlier, Ajaz, whether you are using
chemonetrics or not, you are always using a nodel

It may be a linear relationship or sonething, but

file:///C|/WP51/WPFILES/0226PAT2.TXT (77 of 105) [3/27/02 1:24:59 PM]

77



file///Cl/WP5LY/WPFILES/0226PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

you have to have sone nobdel unless you are just,
you know, saying is it there. That is the only
thing you don't need a nodel for in the statistica
sense. But there is also the physical nodel, which
is the physics or physical chem stry-based nodel,
and the know edge of that will always hel p design
the other nodel that you are looking at if you know
that there is a physical basis. So, just a
clarification.

DR HUSSAIN. The point | was nmaking is
that even the sinplest design of an experinent,
with the nunber of factors we deal with, | think it
is inpractical in the sense of pharnmaceutica
products. So, | don't want to put that as sort of
a requirenent that the design of an experinment is
the only way out of this.

DR MORRIS: Yes, and it is certainly not
a way to identify variables that you haven't
identified already. You can't design an experi nent
to come up with that. | don't know, naybe you
shoul d conment on that.

MR LEIPER | think the point that A az
makes is a very interesting one, and that is one of
the reasons that one mght ultimtely want to go to

conti nuous processi ng because, obviously, a tine
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slice is representative of that process and we can
get the dinmensionality into a tinme slice that we
can't get in scaling-up processes. O course, the
scaling-up that we do in processes now is a gross
ri sk because we don't know what the critica
paraneters are anyway. So, there are probably an
awful |ot of good ways around this if we care to
take the tinme to think it through. DR WLD: To
continue the discussion on experinental design,
think there is a general misconception that design
of experinents applies when you have three, four or
five factors, or so on, that they should be
tenperature, and pressure, and pH But there has
been an enornous devel opnent within chenmonetrics
but also in statistics on the experinental design,
and there is a |l arge nunber of different approaches
to deal with as conplex issues as you want.

But to go back to the practical issues, in
this discussion group we did not nean that you
shoul d take the results of a design, let's say, in
|l ab scale and start to apply that in production
scale. What we neant is that whenever you to
experinentation, for instance, at |east in Sweden
when you put the process in use, before that you

have to do robustness studies and sone ki nd of
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validation. It pays a lot to do both of those in a
desi gned way. You save experinents; you get nuch
more i nformation and the factors you change are
those that you know from devel opnent, know edge and
so forth that they influence the process. But
robust ness nmeans that you ensure that when you
change themw thin your controlled region not nuch
happens to the results. Now, if you do that in a
desi gned way you have a very, very nice basis for
calibrating your chenmonetrics nodel s because you
have expanded the space that you are interested in.
O course, there will be a lot of additional
factors downstreamthat result in what you do
upstream and those you can't control but you can
still include themin the nodeling.

DR HUSSAIN: Just to clarify nmy point in
the sense that if you |l ook at ny publications
before | came to FDA, the are all statistica
desi gn of experinments because that is what | was
pushing for at that time, and I amstill pushing
for it but I am being pragmatic and | just want to
keep on the table the extreme range of options that
we have to bring this technol ogy successfully in.

I just don't want to have the inpression that this

is the only one way of doing that. That is the
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point | was trying to nake. | am a proponent for
desi gn of experinments, especially in pharnmaceutica
devel opment, because | use the phrase "I know it
when | see it" and | think the way we set
specifications, we have very little infornation
really to set those specifications currently. If
we have the design of experinments, we can not only
have wi der specifications which are rel evant and,
at the sane tine, you already have the concept of
maki ng your own SUPAC. You know you have a val ue
or you have a range of values that your
specifications are final and rel ated back to your
process or formulation variable. That is the
advantage, but the reality is that the use of sound
experinental designs is not prevalent in this
i ndustry.

DR. WORKMAN: If it would be hel pful, we
could call it a cookbook approach, but | think one
of the issues is that without the design of an

experinment you can't treat the PAT as a bl ack box

at all. You really have to describe everything you
are doing.

DR HUSSAIN: | think Tomraised the
consi stency. | think how you use the tool for,

what purpose you use the tool for has to be kept in
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m nd.

DR RAJU. Tom one of the recommendations
of the chemonetrics subconmittee, the first
recomendati on was a general exenption from
reporting PAT data to the batch records collected
for the purposes of investigating new technol ogies.
Does that fit already into the CGwWPs guidelines and
it doesn't need to be pursued further?

MR. FAMULARE: In ternms of collecting
additional data in the CAGW guidelines, |I think we
di scussed sonme of that in our validation group, if
that data is there it is part of the record
Whether it is in with the batch record or as a
separate set of records, the physical |ocation of
the records is not that important. |If the
investigator sees it, | think the inportant thing
istolook at is if it is part of the process
i mprovenent. That is going to be a key part of our
training as we work with conpliance and field
people. Again, | have probably said this three
times, as Ajaz started out in his slides, we are
t aki ng what we have now as adequate for intended
use. So, as we learn nore and we record nore and
it shows a variable we will allow for flexibility

to deal with those variables. Over tine, the hope
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of this whole thing is that the conpany will

i nprove their process and elininate the chance for
out of specification results, recalls, etc. because
this will be plowed into good use, this data, and
be able to better control the process. But a
process that is already established under the

exi sting paradigmas acceptable will stay that way.

MR, COOLEY: | think the concern with what
we di scussed and why we put that point inis
because there have been some behaviors out in the
field that would indicate that is not the case.

You know, there is a concern | think in industry in
general that that data will be used agai nst us
sonehow rat her than be | ooked on as positive, that
you are trying to i nprove your process. The reason
it was put in there the way it was is that if it
coul d be exenpted from exam nation, then that may
make the industry a | ot nore open to experinmenting
with these technol ogies, particularly on existing
processes.

MR. FAMULARE: The data that is generated
in a conpany in terns of exenpting that data or
putting it somewhere an investigator can't see it
is a hard thing to parse out in a guidance. | can

only think of one exanple where, in a conpliance
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policy guide, we asked that internal self-audits
not be reviewed by FDA even though they have the
regulatory ability to do so. In this case, to take
data relevant to a batch and to sonehow deny it to
an investigator -- | don't think there is going to
be a proactive approach or will bring the

i nvestigator up to where we want the investigator
to be in accepting and | earning about this data and
working with it. That approach would, to ne,
indicate that, well, we will just deny the

i nvestigator access to that information and | don't
think that is going to be proactive in the |ong
run, or positive.

The key is that as we wite this gui dance
we al so have to give this guidance to the field,
and Doug has al ready taken on that responsibility
with Mke Oson, to nmake sure that they understand
that this is part of process inprovenent. W are
not taking away the processes as they exist now |
understand the concern. It is going to have to be
a strong elenent of the training. Doug may want to
add to that.

MR, ELLSWORTH: Yes, | think | have to
echo what Joe is saying. Wuld we never, ever | ook

at that data and conclude that there is a problem
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with the manufacturing process? | can't say no,

but | think that if there is a conclusion that
these data show that there is a problem what we
have to do is nmake sure that is not an independent

j udgrment nmade by an investigator. That has to be a
col | aborative judgment made between CDER, the field
and the firmthat is involved. But | think for a
general purpose we are going to want to see process

i mprovenent and try not to inhibit that.

MR, COOLEY: To clarify what we are trying

to say, if you put an analyzer on-line there is
some period of tinme that you are going to go
through, particularly with the chenonetric nodel
where you are devel opi ng that nodel and you have
not validated that analyzer. So, the data may not
be an accurate reflection of what is going on in
the process. That was the concern. Could that
ultimately be used agai nst a conpany?

MR ELLSWORTH: The answer shoul d be no,
and | think we will have to make sure that that is
part of the training, not just training but put it
into our docunents and directives that are issued
so that it is nenorialized in sone policy
st at ement .

DR SHEK: | amnot sure whether it is
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chenmonetrics or validation, but as | was |istening
to the discussion here and tal ki ng about the
scalability, | mean, that is basically the trick in
the industry. W would |like to do it in a five,
ten liter granulator and be able to know that in
1200 it will work the same way. The issue in
| ooki ng at PAT and whether the technologies is
al ready there, can we, for exanple, if we position
the sensors in a5 or 10 liters or 75, do we know
where to position themin 1200? Wi ch neans do the
data that we collect on a small scale correlate on
a large scale? | don't know if people would |ike
to coment whether the technology is there so that
at | east we can conpare data.

DR. RUDD: | can offer a coment.
Posi tioning sensors is actually one of the things
we addressed in the validation nmeeting that |
referred to earlier. | think it is a
characteristic of PAT neasurenent technol ogi es that
is different to | aboratory based technologies. It
is one of the things you have to go through during
the validation of the methodology. Cearly, in
order to validate the nethodol ogy you need to know
the endpoint you are working to, and it is back to

the process signature. That, to ne, is the crux of
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the whole thing, knowing what it is you ar trying
to achieve so that when you transfer scal e one of

the things you do to validate your methodol ogy of

that new scale is to ook at the influence of, for
exanpl e, sensor position in order to recreate the
signature you are tal king about.

DR SHEK: And that m ght change from one
product to another?

DR. RUDD: Yes, yes.

DR SHEK: And change froma small m xer
to a larger one?

DR. RUDD: Exactly, yes.

DR MORRI'S: But, Dave, a point you nade
actually during our comrittee neeting is that to
the degree that you can use the information you got
during one process. | nean, typically you wll
keep the sanme equi prment, so the next tinme you go
through it, even though there may be m nor
adjustnents, if you have established from one
product and you go froma given piece of equipnent
to a larger piece of equipnment, at |east you have
sonme starting point for your product. | think that
was the point you made during our neeting

DR. RUDD: Yes. Could I just ask perhaps

a question to the experts in the working group
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about availability about chenonetric tools,
devel oping this idea of process signature perhaps
will allowus to arrive at that broadly based on a
conbi nation of fairly diverse neasurenents, for
exanpl e, you are going to develop the signature
froma spectroscopi c neasurenment, maybe an acoustic
measur enent, nmaybe sone i nmagi ng data, naybe sone
traditional classical neasurenents, pH and so on,
and so on. | just wonder if the chemonetric tools
are out there to allow this sort of conbination of
di verse nmeasurenent techniques to get an overal
pi cture of the process signature, as we are calling
it, or whether that is an area of research that we
need to recogni ze before those tools becone
available. | don't know if anyone wants to pick up
on that.

DR LAYLOFF: The only way | have ever
seen it is treating one honogeneous set at a tine.
I have never seen, you know, |inking together
di verse dat abases, except on bounds --

DR. RUDD: And | guess that is the major
difference that we are tal king about, conbining
di verse data sets here, apples and oranges and how
it bal ances out.

DR LAYLOFF: | think you are going to be
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1 stuck with doing acceptance bounds on each segnent
2 of the signature.

3 DR. RUDD: My question is are we, or are
4 there nore sophisticated tools that are out there
5 that we need to be nore aware of ?

6 DR HUSSAIN. David, | don't think that is
7 alimtation of the chenmobnetrics, it is sinply

8 availability of data. | mean, all you are | ooking
9 at are dependent and independent variables so you
10 have to treat it that way.

11 DR WORKMAN: Can | address that? | am
12 sure Svante wants to say sonething but there are
13 data augnentation nethods and standard cl assica

14 approaches are applied to two-di nensional inage

15 data. So, it is a basic chemonetric problem but
16 data augnmentation allows you just to string these
17 things and deal with them and to nornalize the

18 data so it has simlar scales, and then to dea

19 with it as a |large segnent.

20 DR RUDD: | don't want to get stuck on a
21 technical detail but | think we shouldn't

22 underestimte the conplexity of what we are trying
23 to do. W are tal king about, for exanple,

24 spectroscopi c data. W are tal king about

25 uni variate neasurenents |ike pH and tenperature.
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We are tal king about acoustic data where, you know,
I showed some wavy |ines yesterday and, you know,
it is about feature detection fromtraces |ike
that. It isn't as sinple as |ooking at tables of
Excel nunbers

DR. LAYLOFF: Svante has the answer up

t here.

DR. WOLD: Well, | am not sure about that.

VWhat we can say is that in about 1985 or so the
probl em arose. W started to have too many
variable to put into one block. There is a variety
of so-called hierarchical nultivariate nodels where
you put your different types of data into bl ocks,
and then on a | ower |evel you nake some nodeling of
each bl ock and then you take the resulting scores
and carry themup to the higher level. There is
not hi ng that prevents the bl ocks from overl appi ng
and in that way see the information sifting in a
nore clear way. It solves this problemthat, for
instance, two or three univariate measurenents will
ot herwi se be masked by 300 NIR-infrared |ight
results.

It has another advantage too, and that is
if you have a nodel and you have 4000 FI D

measur enents, you don't turn everything upside
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down. You just add another block and it is a very
m | d operation

DR. RUDD: Al right. Forgive ny
i gnorance. Thanks.

DR. LAYLOFF: That is why we cane here.

DR M KOCH: | was just going to add that
we are probably further towards being able to do
all of that than we are in the linmting regard that
you mentioned in terms of just the separateness.
One of the other initiatives that we have
undertaken at CPAC in conjunction with a food
industry initiative is to try to devel op al gorithns
on raw material quality and its effect, or the
variations in raw material quality and its effect
on final product properties. That is going to be
adopting a lot of different technol ogies. That,
coupled with some of the things that are going on
with multi-di nmensional chromatographi es and ot her
array approaches | think will put us further al ong
that road than would initially be thought.

MR CH SHOLM | think, at the risk of
peopl e having to be here all afternoon and all
evening, it leads ne to reopen sonething. It is
not just about not having enough data. One of the

di scussions that we had, and in fact one of the
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things on the overhead which |I thought would
provoke questions fromthe whole teamwas that a)
we nustn't threaten time to market under any
circunstances and, b) this neans that we nmay have
to go back and still subnit three validation
bat ches. | thought that would bring gasps of
concern because, obviously, if you do that you are
sticking with the ol d nethodol ogy before you nove
to the new

So, in terns of such predictive
technol ogi es and | ack of data, when we try to make
a subm ssion how do we get around not havi ng enough
statistical data to actually persuade the agency
that we can, in fact, go ahead and do it the new
way because we will not have enough statistica
data? | think in terns of validation, that is
probably one of the nobst significant questions
because tinme to market will be a big driver in
stopping us fromgoing ahead if we don't manage to
get into sone of these areas.

DR. HUSSAIN: To respond to that, in that
case PAT becones a post-approval activity.

MR CH SHOLM W nay have to face up to
that. | amtrying to be realistic. | don't know

the answer to it, but | just wonder if in anyone
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has any ideas about it because we didn't cone up
with an answer in the validation group, and one of
the things you asked us to do, Ajaz, was to come up
with stoppers. WelIl, that is a pretty big one if
we don't solve it.

DR. LAYLOFF: Deathly silence!

DR HUSSAIN: | think the solution has to
conme fromyou, not from us.

MR. CH SHOLM | amjust an engineer!

MR, FAMULARE: W had the discussion,
Ajaz. This was a good point brought up by Bob, and
Bob felt that the regulators would want to see PAT
devel opnment from beginning to end in the process
and in scale-up and validation. The one thing that
| tried to enphasize is that validation in and of
itself is a post-approval activity. So, we
woul dn't want to hold up approval based on
validation. Then, all right, the product is
approved and if tinme to market is |onger using PAT
versus doi ng three batches under the conventiona
met hods, well, that will be a discouraging factor
to conpanies. Until such tinme as data can be
devel oped for PAT, it nmay be a dual approach. They
may use their three batches to get to market, but

then nove ahead wi th PAT, and PAT at sone point may
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overtake what was the conventional validation. But
not all of this is beyond the filing real mand the

flexibility should be there for conpanies to do so.

DR DEAN. | would Iike to cone to your
point, Bob. | don't think this is an answer to it
but perhaps anot her perspective. | think the way

we currently do these things, there is a functiona
separati on between the people that are trying to
get a product to market and the people that are
trying to produce it at comrercial scale
afterwards. As long as that separation is there,
that is a problemto sacrifice time to market for
potential benefits that are further downstream W
have seen sone cases of organi zations taking an
interesting step to give life cycle responsibility
for cost structures in an operational environnent
that really cut across some of these

organi zational, functionally oriented structures
that currently exist. Wen you do that, you
actually have the possibility to | ook at the
trade-of f between time and getting it better. You
know, it is not always clear what the right thing
to do is, but at | east then you have sone degree of
accountability and someone who is tasked with

maki ng that evaluation. Right nowit really
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95
doesn't happen and you have the situation that you
are tal king about where tinme to market is never
comprom sed, and there may be cases where it would
be good to do so

DR KIBBE: In fact, the dollars push
towar ds avoi di ng anything that slows you on an
i nnovative scale, but we can | ook at different
segnents of industry and inmagine different segnents
being interested in PAT at different stages in the
devel opment. A conpany that has a |ot of mature
products on the marketplace m ght see a rea
benefit for going forward in ternms of cost
containment. In a conpetitive arena generic
conpani es woul d gain a strong advantage in terns of
cost contai nnent as a way of fighting out in the
commodity market and, yet, the innovators m ght
still viewthe risk adversely in ternms of first to
market. | don't know whether we can change that
with a regul ation

I think that is the single biggest barrier
that we tal ked about in our group to fully
i mpl ementing PAT as drugs are goi ng through nethod
devel opnment or devel opnent stages for a new drug
entity. What we also see internationally is that

conpanies go to market first sone place else. |If
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that is the case, and that environment allows them
to go to market with PAT already fully devel oped,
our willingness on this side of the world, the
United States, to accept PAT as part of the
submission will just nmake it that nuch easier for
themin the | ong run.

So, all of those factors are in place and
we can't control all of them and there is no use
us addressing all of thembut we certainly can make
the environnent here friendly and encouraging for
people to go to PAT

I think the other thing is that as |ong as
the spirit of the regulation and guidelines are to
encourage, as problenms come up with individua
submi ssi ons or individual conpanies wth individua
products, if they find an encouragi ng and open
environment within the agency it is going to
pronote themtaking a little bit nore risk in terns
of first to market or first on the shelf.

DR. LAYLOFF: Svante says he has one snmal |
commrent, and this is the last point on the
di scussi ons.

DR WOLD: | would just point out that you
have now renaned yoursel f to post-approva

technol ogy commttee. PAT has a new neani ng.
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DR LAYLOFF: kay, Ajaz? Wile Alaz is
getting ready, is it possible for each of the
wor ki ng groups to get copies of each other's
slides?

MS. REEDY: They will be on the web site
by Fri day.

DR LAYLOFF: Thank you

Sunmmary

DR. HUSSAIN. Well, two days have passed
and | think the discussion would have conti nued.
ampretty excited to give the cl osing remarks.
Trying to reflect back, | went to ny office to try
and put sone of this together and | was a bit
appr ehensi ve about what will conme out of these
wor ki ng groups. That was a bit scary to nme but |
am pl eased with how t hings have turned out.

[Slide]

The question was why are we here, | think
fromny perspective, to find a better way to sel
to our customers. | think industry and FDA have
one conmon customer and that is the U S. patients.
We wanted to do this by inproving our manufacturing
and al so associ ated regul atory processes. |n sone
way, we did a gap analysis, at least in sone parts

of the nmeeting early on.
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W wanted to build sone consensus on
better understanding the potential role PAT can
pl ay, and also to cone on the same page to sone
degree. | was talking to Ken Lei per and he said,
conme on the sane page? W will be happy if we cone
in the same book. But based on the summaries that
we have seen, | think we do have consensus on the
benefits. We did achieve a lot at this neeting.

We wanted to identify real and perceived regul atory
hurdles and initiate the process of finding
sol uti ons.

[ Slide]

W didn't cone here to do this. | don't
know if you can read this, "unable to determ ne the
structure of this byproduct by spectroscopic nethod
-- you are worthless; you will never anount to
anything!" So, we are not here to do this. This
comes fromthe chem cal innovation journal. |
t hought that was interesting but we didn't do this.
I was very pleased to see that.

[ Slide]

Expectations and chal |l enge at the end of
this neeting, in ny opening remarks | said we
expect to have topics covered in the guidance, some

sort of an outline; lay out general principles for
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setting specifications, validation and
chemonetrics; and consensus on benefits,
definitions and term nol ogy. That is work we
wanted to achieve. Listening to the discussion and
the sunmary presentations, | think we did that.

You can correct me if | amwong in my assessnent
of that.

The chal l enge | have seen was that we cone
fromdifferent perspectives, expertise and
affiliations and | was worried about this issue,
can we cone to the sane page at the end of this
meeting. Again, you will correct me if | am wong
but I think we did. | think we are on the sane
page; not in the same book, on the sanme page.

[ Slide]

So, | think we have acconplished what we
started to do, and that |eads to my sense of PAT.
After listening to the discussion, | was not
expecting you to change the definition or the nane
but | thought | would |l et you nake the proposal so
this is not exactly what one of the groups made the
presentation on.

In listening to the discussions, | felt
that in ny m nd PAT are tools and systens that

utilize real-tine measurenents, or rapid
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measur enent s using processing of evolving quality
and performance attributes of in-process materials
to provide information to ensure optima processing
to produce final product that consistently conforns
to established quality and performance. It is a
bit wordy but | think that is ny sort of take-homne
of how PAT is starting fromthe definition | gave
you at the beginning of the neeting. It is not
perfect; it needs polishing but I will |ook at the
definition you have prepared and see whether we can
merge the two.

[Slide]

I still think options for introducing PAT,
the three | nmentioned earlier, are still valid and
I think we need to have a gui dance that covers
exi sting products in sort of a post-approval
activity to new products, and | think we need to
have a broad gui dance that allows for these options
to be utilized by the industry.

The one which | |abeled (b) where you have
current manufacturing problems is an opportunity to
i mprove, and to inprove not only by trying to
under st and your process better, not just tweaking
the process and hoping the auto-specification rate

goes down. So, | think in the current situation
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with the high I evel of manufacturing difficulties
that conpani es are having, option (b) is really an
option. But | believe all three options should be
considered and are useful for the gui dance.

[Slide]

Next steps, we have to report back to the
parent comrittee so we will have a report on our
activities here at the next advisory comittee for
phar maceuti cal science. The nmeeting dates are My
7 and 8. | think Tomwi Il make that presentation,
but we have Art and a number of people fromthat
subcommittee already here so the group will make
the presentation to the parent conmittee.

W plan to have a subconmittee neeting in
June. | don't have a date yet. | was hoping to
give you a date but | don't have a date, but we are
aimng for June, nmaybe the June-July tine frane.

We hope to have a nore focused di scussi on because
we intend to go back, reflect on this neeting, get
the transcripts and study those transcripts very
carefully, and cone up with nore focused questions
for you. In fact, ny hope is that we actually wll
have an internal draft before we conme to you so
that we know exactly what questions to ask and get

you to give us sonme information that is useful for
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us.

One thought in ny mind was i f we can have
areal-life example, if we can sort of go through
one exanpl e of a PAT application, that might be
hel pful. There is a question mark there because
don't know whether that is feasible or not.

As you leave, | would Iike you to think
about what we need to do to prepare for the second
meeting. One aspect which | would ask you to do is
to seek input fromyour other colleagues within the
conpany so that you start bringing themin and
start bringing their questions to the neeting al so.
I think this was a very good start, not only for
the information we received but | saw the
participation of our FDA col | eagues and you saw it
too. | think we are working together as a team
internally and with you, on the external side, and
so the possibilities and opportunities are great
and we have to nove forward beyond this. But give
some thought to what you think you could do to
prepare for the second neeting. Please feel free
to share your thoughts with us on how we can
i nprove the second neeting agenda. you have ny
email, or you can send email to PAT@DER. FDA. Gov.

So you have a sinple email address for PAT and we
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will prepare for that.

[Slide]

I will end my presentation with what |
think is a win-win solution and what each of us has
to do to create that win-win. Froman FDA
perspective, we are not going to bring the
technology. Al we will be doing is provide an
unanbi guous regul atory process for PAT. That is
what we can do. W can't do nore than that. So,
the general guidance for industry will articulate
the regul atory position on PAT, our expectations
and the regulatory process. That is what the
gui dance wi |l do.

In doing so, we are collaborating with
i ndustry and academ a at this neeting and in other
arenas too. | have al so tal ked about the second
track. W want to work with conpani es which have
done this so that we can bring information, train

our trainers internally and work with conpanies to

do that.

I ndustry has to do several things for this
win-win. |t has to have the willingness to inprove
and change. There are many challenges. | think

manuf acturing is generally on the radar screen of

the higher CEGCs and so forth. | think

file:///C|/IWP51/WPFILES/0226PAT2.TXT (103 of 105) [3/27/02 1:25:00 PM]

103



file///Cl/WP5LY/WPFILES/0226PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

manuf act uri ng needs to be recogni zed as an

i nportant function. Sone compani es do and sone
companies will not. Manufacturing is a side that
could be contracted out. So, | think you will see
di fferent perspectives on that but | think
compani es that do recogni ze manufacturing as an
inmportant activity really are the ones which wll,
| believe, bring PAT into existence. | think you
have the technol ogy know how and | think good
science is what you need to develop and apply in
your subm ssions and, again, collaborate with us on
how to nove this forward

Academi a plays a very inportant role. W
do need know edge, especially in the public domain,
so that not only we understand things better but we
make sure the field grows as it is supposed to, and
al so future experts and |l eaders will conme from
students who are probably just entering chenmistry
pr ogr ans.

Wth that, | really wish to thank you al
for your contribution. This has been a great
experience and | actually was apprehensi ve about
how this would conme out. M feeling is that |
think it cane out extrenely well and useful for us.

I hope you will agree with that. Thank you very
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1 nmuch.

2 DR LAYLOFF: | also would like to thank
3 the presenters, Art, Judy, Leon and Mel for making

4 the presentations, organizing their presentations

5 and sessions. | would like to thank ny forner
6 col | eagues for their openness, attendance and

7 participation. | found it quite exciting. O

8 course, maybe sonething is wong with ne. Anyhow,

9 the meeting is adjourned. Thank you very nuch.
10 Don't forget, send your conments to

11 PAT@DER. FDA. gov. Thank you

12 [ Wher eupon, at 3:45 p.m the proceedi ngs

13 wer e adj our ned. ]
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