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this is another suitable use argunent.

DR Tl MVERVANS:  Agr eed.

DR. KIBBE: How s that?

MR LEIPER | think there is an
assunption there that the validated nethod exists
for a regulatory paraneter. But does it actually
neet the real need? You know, we haven't
actually--there's nothing there that says it neets
the real need. A real need.

MB. SEKULIC. Maybe we can provide the
assunption that if an original nethod already
exi sts, that a need has been identified. WMaybe.

MR LEIPER  Well, | think that that's
t he- -

DR. KIBBE: That's the hope.

MR LEIPER. That's the starting point.
You know, does it actually neet the real need?

DR MLLER It seenms to nme if you have a
new nethod, it would probably need to be validated
essentially to the same extent that the origina
met hod was al so. Now, the values fromthe old
nmet hod coul d be used for those validation
paraneters where it's appropriate, such as
accuracy, perhaps. But the other things, such as,

you know, precision, which don't necessarily depend
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on the val ues obtained fromthe other nethod woul d
probably have to be validated as though it were a
compl etel y new met hod anyway.

DR. NASR: | think we have to distinguish
bet ween using information or data fromthe ol d
met hod to validate the new nmethod, and using the
sane validation criteria for the new nethod,
think we have to nmke that distinction. The nethod
shoul d be suitable for the intended use. W can
use the old nethod to generate data that we can
utilize in validating the new nethod.

MR. COOLEY: | think that's a very
important point to nmake. W utilize on-line HPLC
to nonitor and automatically cut purification
columms, and the on-line assay has a | arge bias
conpared to | aboratory assay. But the bottomline
is we can set criteria that we can use information
fromthat instrunent to do process control wth,
and | can produce nminstreamcuts that neet the
forward processing criteria every tinme, even though
there's a large offset between that--for a large
bi as between that assay and the lab assay. So it
meets its intended use every tine.

DR. KIBBE: So have we got that in a

sinple correction, or do we need nore words? We're
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good? Let's try another one.

DR TI MVERVANS: Well, the only thing that
was m ssing here, we tal ked about the range--or are
we- -

DR KIBBE: Different question. W're
going to be hone on the range soon. How to handl e
the validation nmethod for a non-regul atory
par aneter.

We don't want to do that, right? W just
don't want to--if it's not regulated, we don't want
to know about it?

DR. WOLD: We get into a problemhere. W
have said that if we want to use
measur enent s- - measure during the process instead of
maki ng an end anal ysis, then we may decrease the
end analysis a |l ot or naybe even get rid of it. |If
we just use nethods corresponding to what we do
today, but substitute for PAT everywhere and use
them for end analysis and so forth, then we will
not be able to nove things earlier in the process,
and we're in the sane way as before. So we have to
in some way have a mechanismto incorporate al so
measuring at new places earlier with new nethods,
and that will automatically be new. It was because

it doesn't exist in the regul ated nethod now for
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that, by definition. So we have to--and they have
to be validated; otherwise, if AstraZeneca or
somebody cones and wants to apply for a new drug
and they say we do this now with new net hodol ogy
and whatever, then we have to have validation
demands on those.

DR KIBBE: So the statenent is correct
the way it is; we don't have to change it? |If
you're going to put in a method--a process
assessnent techni que, you have to validate it no
matter who wants you to put it in. If you want to
put it in for yourself or the agency comes and
insists or sonmeone--it doesn't matter. You really
have to validate what you're doing. Generally
accepted? Yes? No?

DR WOLD: If you are going to use it for
on-line quality control, of course, then you have
to validate. But we have also said that for
research use and for process investigation and so
forth, you are allowed to put in nmethods just for,
say, process studying purposes. And there we can't
have the same demands on validation, or you don't
need any validation at all, because part of it may
be to investigate that this neasurement works. And

you have to be allowed to do that.
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DR KIBBE: It says "appropriate
validation," right?

DR. C. ANDERSON: Can we address your
comment by changing the question a little bit, by
maki ng the question to say validation of PAT
met hods for release criteria or for rea
production? That's where | hear you driving.

DR. WOLD: They are going to be used for

rel ease.

DR C. ANDERSON: For rel ease.

DR. WOLD: Yes. So after the question
mark, put in "which will be used for rel ease
pur poses. "

MS. SEKULIC. Can | just suggest that we

change the word "rel ease purposes"? That has a

different connotation. It neans end-product

release in a lot of cases. Maybe we want to change

it to "decisionnmaking"?

DR C. ANDERSON. In-process criterion?

M5. SEKULI C.  Yes.

DR C. ANDERSON: What is the word that
wants to be used there?

DR KIBBE: 1s "decisionnaking" okay?
Because it's pretty general. Yes, let's go..

DR, WORKMAN: M ght we add to the second
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italicized point "are allowed for research
pur poses, " sonething...sonething that reflects that
they don't need to be validated, they' re all owed

for research purposes?

MR. COOLEY: Could you explain the exanple
you guys were di scussing there when you're talking
about a non-regulatory paraneter? Because |I'm
having difficulty understandi ng what that mi ght be.

DR. TIMVERMANS: | was trying to rememnber
a specific--whether we did actually discuss a
specific exanple. But, for exanple, a
crystallization onset, okay, process parameter, we
measure, we mght want to nmeasure the
concentrations of various conponents in the
solution or the concentrations of the various
crystal forns as they're being forned.

Now, that's not a regul atory paraneter
It's something that we use to nmake a decision as to
whet her we go forward with that crystallization
process, but it's not filed with the FDA. So that
woul d be an exanpl e of a non-regul atory process
anal ytical technology that we woul d use and woul d
want to inplenent.

MR. COOLEY: Wuldn't that still be

consi dered GW, though?
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DR TI MVERMANS: It woul d be considered
GWP, correct.

MR. COOLEY: But your definition of GW is
not necessarily that it's a regulatory paraneter?

DR TI MVERVANS: When | talk about a
regul atory paraneter, it's something that is filed.

MR COOLEY: In the NDA

DR TI MVERVANS: | n the NDA

MR. COOLEY: Ckay.

MR CHIBWE So is that just for
information only? | mean, just collecting the
information just for information only?

DR TI MVERMANS: No. W may nmake a
deci sion off of the neasurenent.

MR. FAMULARE: In ny nmind, | wouldn't call
that a non-regul atory paraneter. Maybe a non-filed
paraneter. But | don't see that--to nme, a
non-regul atory paraneter nmay be some function of
runni ng the machi ne--or the equi pnent to use the
| east anount of electricity or sonmething of that
nature that you may want to nonitor through sone
nmeans.

MR, ELLSWORTH: Process optim zation
paraneters, not necessarily regulatory. That's

what | see fromthat.
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MR COOLEY: | can give you an exanpl e of
that where we--you know, biotech processes nmay have
ultra-filtration filters or a centrifuge, and the
waste stream we nmonitor in both of those with
optical density measurements to keep froml osing
product. So it's a business decision, but it has
nothing to do with product quality. But that's a
good exanple. W still validate that in the sane
way as we do our GWP sensors.

DR TIMVERVANS: | agree with Joe that in
this case the term"non-regul atory" was probably a
poor choi ce of words.

DR KIBBE: Go ahead.

DR. WOLD: | think we have to specify nore
t he deci si onmaki ng about what, because anything we
use for some kind of decision, it should be a
deci si on about the product or the process or
somet hing like that.

MS. SEKULIC. But both of those fall into
the sane regul atory scrutiny bucket, so | guess
don't see the distinction. But | agree, it covers
bot h cases. Because as soon as--as we've just
di scussed, as soon as you start taking action based
upon, you know, a nethod, a data point, a piece of

information, then it's decisionnaking.
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DR WOLD: Yes, but we do other decisions.
We say, oh, | like this, and | want--in the
research we nake decisions, too. W say this
wor ks.

MS. SEKULIC. Yes, | see this is covering
the validation component, and the only suggestion
was going to nake was to nake a distinction between
the method devel opment or the |earning phase. [|'m
assunming that this takes off fromwhen we actually
have established what it is that we want to nonitor
and how we want to monitor it. Therefore, | have a
met hod; |' m now | ooking at validating that method.

DR KIBBE: Are we ready to nove?

MS. SEKULIC. The "non-regulatory," do we
want to fix that before we go ahead? Maybe
“non-filed"?

DR KIBBE: Is that better? Renenber that
we're not witing regulation here. W're talking
about issues that eventually will go into a
gui deline. W need to do as good a job as we can,
but not beat the horse to death here.

MR. FAMULARE: The only suggestion | could
make--1 don't know if "non-filed" does it for ne,
either. You may want to still validate a nethod

because it's necessary for GW, so that | think
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we're--1 don't know what--1'mnot quite sure of the
purpose in this exanple, but maybe you're trying to
| ook at sonmething that's not that critical versus
sonething that is nore critical to validate. And
think the degree of validation should hinge off how
critical that particular process or paraneter is.

DR C. ANDERSON: Isn't that what the
answer is saying there, Joe, that even though this
may be a non-filed--or however one wi shes to say
it--a less than critical paraneter in the
manufacturing? As for other anal ytical methods,
use scientific judgnment to devel op appropriate
validation? So what we're saying is use validation
appropri ate- -

MR. FAMULARE: Right. |In the further
statenents. | don't know what the distinction is
in that exanple. You could have a critical thing
that isn't filed.

DR NASR: What if we use "non-critical"?
How to handl e validation of nethod for non-critica
par aneters?

MR FAMULARE: It's not critical, but you
use it to make a decision

[ 1 naudi bl e conment of f m crophone. ]

MR FAMULARE: Well, that nay be the
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answer, too. Maybe--well, not to neasure it,
but--1 don't know, | just--1 don't know what it
does for you, that first exanple. But--

DR VWORKMAN:  Coul d we make that statenent
broader? The paranmeter that will be used for
| earni ng or decisi onnmaki ng? Because even if you've
established the process, there may be other things
that you can learn for optinization, especially
economi c-rel ated. So..

MR CHIBWE | don't knowif you really
need to do formal validation for sone process
that's going to be filed. |1'mjust wondering if
that's necessary to do formal validation. A good
exanple is it's really fractured during research
papers. You don't necessarily validate that.
mean, you're going to have your polyners, maybe
two, three different polynmers you could
di stinguish. But we usually don't go to the extent
of doing any validation for the nethod. So | don't
even know if validation here is going to apply,
ot her than you maki ng sure that your paraneter
measur enent is robust enough, just for information
only within the conpany.

MR. ELLSWORTH: | have a question and

maybe a comment. |'mnot absolutely sure why we
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are even dealing with or trying to deal with
sonet hing that may not be a regul atory requirenent
in an FDA guidance. W usually don't speak to
thinks that deal with process optimzation. So if
it's not--if it doesn't have a regul atory purpose,
then really why are we dealing with it in this
gui dance? | guess that's ny question

DR C. ANDERSON: As a user, | would like
to see some acknow edgnment that these technol ogies
may be used for purposes beyond direct regul ation
I think it goes to the safe harbor idea, to
formalize some of those ideas a little bit, that we
are conmmtting as conpanies to do validation and do
it properly, but at the sane tine |ooking for sort
of the exenption to be able to use this as an
i nformati on-only-type article.

MR. FAMULARE: That may be okay. 1'd have
to think about that. But, still, the distinction
of filed or non-filed does nothing for nme. At

| east, you know, when FDA sits down to wite the

gui dance, that--1'd probably renmove that termright
of f the bat.
MR CHIBWE | really don't think that

it's appropriate to do validation for informtion

only. It's information only--if it's during the
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safe harbor, you really don't need to do any fornal
validation until you reach a point where you say
you're going to inplenent that, your systemis
optimzed, and the FDA is definitely going to | ook
at that. That's when you're going to go to the
formal validation. So | really don't think this is
an appropriate question to address at this point
for this purpose.

M5. SEKULIC: |'mjust wondering in
readi ng the questions--and | certainly don't want
to put words in Mark's nouth, but was it possible
that the distinction between the two questions is
that one scenario, the first question on the hard
copy, was where you already had a nethod in
exi stence that you could correlate to, whereas the
second part was where you don't necessarily have an
anal ytical |aboratory nethod in place, and so
you're nonitoring, you |learn sonething, and you're
in that situation, how do you validate and go
forward? |'mjust trying to understand the
questions, because | think | tend to agree, we're
going to be held to the sane | evel of scrutiny no
matter, you know, whether it's a GW question or a
regul atory filed nethod. And as scientists we're

probably going to validate the thing, anyway, just
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to get confidence that, you know, the sensors and
the nmet hodol ogy is giving us the appropriate

i nformati on anyway. So, | nmean, | think that drops
that sort of whole question unless the intent was
to probe, if | see sonething on ny process sensor
but I don't have a direct |aboratory method, what
do | do then? | don't know. You might want to
coment .

DR. TI MVMERMANS: Yes, again, you know,
this is a synopsis of a discussion that we've had
for a whole day, and | truly did not expect Ajaz to
bring this up here and start this as a di scussion
poi nt for, you know, what should be included into
t he gui dance

In this specific case, | think as
menti oned before, we were tal ki ng about paraneters
whi ch were not necessarily in our filings. W
m ght or mght not fall under GW scrutiny that
could be used for multiple purposes, you know, for
process | earning, for increased understandi ng of
our processes to provide us a pathway, you know, to
gai n the process understanding, and, you know,
that's really the context that this was discussed
in. I'mnot sure--1 agree with Carl's point that,

you know, the guidance should preferably provide
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sone type of information or position on how these
met hods shoul d be used, but agree al so with Doug
that, you know, for non-regul ated, non- GwW
non-filed methods, you know, how can you provide
gui dance. You can't.

DR. KIBBE: |Is Merck prepared to claim
proprietary informati on and have us nove this
because it's secret and we shouldn't talk about it?

[ Laught er.]

MR, LEIPER | think that Merck would be
glad that we're confusing ourselves with it.

[ Laught er.]

MR RITCHHE Can | add, with respect to
what Carl said, | think I'mhaving a problemwith
giving the industry the right to reserve the use of
data for investigational use or devel opnent
purposes with never the intention of having that
show up a filing.

| also need to be able to defend the use
of that measurenment for sonmeone who inside, you
know, | ooks at it and says, Wat are you doing with
this? Wy haven't | seen it?

So for instructional purposes, | think you
need to straighten out the usage, because both--the

i nvestigator needs to know the difference between a
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reported value that's used for devel opnent or

i nvestigational use to | earn about the process
versus the final one that's going to be reported.

I don't know if that straightens it out, but that's
what | think is going on

DR. KIBBE: Are we confortable w th what
we' ve done here? Do we have enough confusi on added
to the pot to go on to the next one and try
confusing that one?

DR NASR: Did we decide to drop the
question or what?

DR. KIBBE: W haven't thrown anything
out. W were looking at this to see if we could
enlighten Ajaz, because he already has this list.
And if we can't nake it a nore enlightened
statenent, we're going to let himlive with what

he's got. How s that?

| see soneone with a finger on the button

DR HUSSAIN. Well, | think you tal ked
about why | brought that list here. |In a sense,
think it was prudent of ne since we had that
di scussion in sort of a closed session, and
didn't want that to sort of remain in a closed

session, and so that was the reason to bring those
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questions here. 1t's your choice whether you want
to drop that question or not. So that's fine with
ne.

DR C. ANDERSON: | think we've
substantially nodified the question by taking out
the whole non-filed, non--all the "non" stuff out

of there. The "non" sense, as it were.

[ Laught er.]

DR. C. ANDERSON: | think the question as
it stands now bears | ooking at and deci di ng
whether, as it's witten now, if it nakes sense.

DR WORKMAN:  To me it makes sense, for
i nstructional purposes.

MR SILVANS: Can we use not only for
process monitoring but also for process setup?
Because sonetines we use, for exanple, NIR for--see
the flowability and particle size, and fromthese
physi cal properties we set up the filling machine,
for exanple, as a practical use.

DR KIBBE: What word woul d you add?

MR. SILVANS: Say nethod for process
nmoni toring or process setup.

DR KIBBE: What was the word?

MR. SILVANS: Instead to say for process

moni toring, that's okay, but we can use for process
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set up.

DR. KIBBE: Setup

MR. SILVANS: Yes. Before starting your
operations in the norning, you set up the machines
on the basis of the results you have.

DR. KIBBE: Ckay? Al right. |1've got 11
o' clock, and we've got several of these, and we're
having so nuch fun with them W'Il nove on to the
next one.

Nunber 3, when and how do you validate. |
think howis up to the process--we've had | engthy
di scussi ons about letting people use a reasonable
scientific approach to validating based on the
instrument in this process or systemyou're trying
to validate. | think nore inportantly is when, and
bei ng nai ve and being an academic, | always go with
you val i date when you want to have faith in the
answers you're getting, you don't validate when you
don't care

MR COOLEY: Art, | think you make a valid
point. Validation--there's two drivers for
validation. One is for conpliance and regul atory,
and the other is for business reasons. And it
doesn't make a |l ot of sense to put a sensor into a

process and not do sonme type of validation to
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ensure that the data you're getting out of it neans
sonet hing. But obviously there's many, nmany |evels
of validation that you would be dealing with there

DR KIBBE: [|'mglad we're tal king about
maki ng valid points in a validation discussion

MR. COOLEY: | have a question on the
first point. Are you inferring there that you
woul d not validate at all? It says calibrate PAT
met hod for use in pilot plant--or these sequentia
steps that you're tal king about you would go
t hr ough.

DR TI MVMERMANS:  Correct.

MR COCLEY: Ckay.

DR TI MVERVANS: You know, in order for
you to be able to validate the nethod, you first
need to calibrate it. So what would be your first
step in the process?

MR. COOLEY: Ckay. | didn't know if those
were multiple-choice questions as to which you
woul d do or whether they were sequenti al

DR. KIBBE: W're okay? W're going to go
to the next one. No one's going to junp in here
and object? Al right. Co.

[ Pause. ]

DR KIBBE: | think this kind of inplies a
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concern that people have. |If you put one sensor on
a blender and it starts to screw up, does that nean
you have to kill the whol e bl end because your
sensor is screwing up? O is there a way to nest
our process technology so that if one nonitoring
systemis going bad on you, it doesn't mean that
you have to kill the whole run, or whatever?

think that's where we're--1"mnot putting words in
Merck's nmouth, but | think that's where they're
going with that. How do we want to handl e that?

Go ahead.

DR. WOLD: Well, again, |I'mnot speaking
for Merck here, but | think that remenbering the
busi ness interest, | nean, nobody should put just
one sensor on to neasure just one thing. You
al ways need redundancy, and that cones fromthe
process people. |If you have good process people,
they will ensure that, and you don't need to
regul ate that because the business interest is to
not |l et this happen

DR. TI MVERMANS: | think Ajaz discussed
this in part yesterday in his presentation as well
when he was tal ki ng about, you know, overl apping
systens and several |ayers of redundancy being

built into the process. So | think that that in
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part addresses this question or this issue.

DR KIBBE: | wonder whether the concept
of robustness of our testing method or in-process
control method or technol ogy ought to enter into
this. |If you have a very robust system then
there's less need to do lots of redundancies. |If
you have one that fails on you every two weeks, you
shoul d be doing sonething different. That is truly
a busi ness deci sion.

DR. MARK: The question here kind of
remi nds me of sonething we started tal king about
yesterday a couple of tinmes and never really got
all the way through it. The question cane up
yesterday, if you have a continuous process, it's
runni ng al ong okay, and then all of a sudden
sonet hing happens to it, it goes bad, then what do
you do? And we never really followed through
because the second part to that question, which
probably al so--you know, that needs a discussion in
itself. The second part of the question is now
you' ve fixed the problem-mybe, let's say, it's an
hour later. You've fixed the problem and then
what do you do? Is it still--if your sensor and
process are in control again, the sensor's been

fixed, whatever the problemis has been fixed, and
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now t he process can run al ong and be neasured and
be kept in control, can you then go ahead and
continue taking the product and eventually
releasing it?

These are two rel ated but separate
questions which we never really followed through
the di scussion yesterday. This question seened to
be addressing it al so.

MR. MADSEN: And, again, | think it makes
a big difference whether this is a sensor that's
used to control the process or just to nmonitor the
process.

DR KIBBE: M own personal tenptation is
redundant systens, so that if | have a nonitor that
goes down, then I'mnot |eft wondering where the
thing is going. But, you know, | don't spend the
noney.

DR. C. ANDERSON: In general with this
sort of question--

DR. MARK: | was going to say, that's okay
if it's the sensor went bad. What if the process
went bad and the sensor did its job and caught it?
You know, it doesn't remove it entirely, | think

DR. C. ANDERSON: My comment actually goes

very nicely to what Howard was just saying,
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think. It's the conpany's responsibility to have
procedures in place that address these, and | think
fromthe | evel of the guidance, the gui dance needs
to specify that procedures need to be in place.
don't think it's our job to prescribe those
procedures. | think it's the individual conmpany's
job to cone up with reasonabl e procedures to
address this type of contingency.

MR. LEIPER. | think that the other thing
that's inportant is that we're actually reinventing
the wheel to sone extent here, because nany
i ndustries actually run continuous processes and
they do have contingency plans for these particul ar
i ssues, to such an extent that their processes are
so hazardous that if they did go out of control,
they'd be blown up or sonething |ike that.

So | think rather than debate it all here,
the answer is to go out to sone of these
i ndustries, find out how they handle it, and see
how much of it can be inported into our strategies,
because we don't have this experience. None of us
around the table have actually got this experience.

DR ClURCZAK: Well, in a way, if you | ook
at a small enough part, the sane concept if you get

in a short enough area, the Earth is flat. |If
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you're running tablets froma single granul ation
and it takes three days to nake the batch, so those
three days it's a continuous process. And you've
got your first mllion and a half tablets, then
10,000 go bad, you fix whatever it is, and then the
rest that are good, is it legal to throw away that
little piece in the mddle and sell the rest of the
batch? That's basically what Howard's saying. How
do you judge that?

DR KIBBE: Anybody else? | think rather
than putting up there the statenent that we need a
robust sensor, what we really need is that the
conpany needs to devel op a contingency plan for
failures in the process. And they have contingency
pl ans now for failures in the process. |It's just
we now have a different nethod of nonitoring the
process, and so the contingency plan has to take
that into account.

DR WORKMAN: M ght | add that it is
inmplicit in here, but sonme of these other
i ndustries that Ken was tal king about are
monitoring the nonitor all the tine, so they know
whether it's the nonitor or the process. That's
what you--that's part of the plan.

MR CHBWE | don't knowif we should use
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the word "non-regul atory" or probably just say "for
information only parameters.” Nunber 1 there
Because the whol e environment is a regulatory
environment, so | don't knowif we could specify
non-regul atory paraneter. Mybe you could just use

the word "for information only paraneter."”

DR KIBBE: |'d be real tenpted to nmake
that one statenment and get rid of regulatory, get
rid of non-regulatory, get rid of--1 nmean, we have
a paraneter--if we're |ooking at a paraneter, we
must think it's inportant. |If we're |ooking at
things just for ha-ha's, then we're spendi ng nobney
for no reason at all. And so if we're looking at a
parameter, then we need to have a way of making
sure that the paranmeter is neasuring something we
want to neasure and that we can depend on the

out cone.

MR. COOLEY: Could we not do what you just
mentioned earlier, Art, and just strike both of
those and just say that there will be a conpliance
pl an--1 mean a contingency plan in place that--it's
up to the conpany to determ ne what the appropriate
contingency plan is.

DR. KIBBE: [|I'mwth that.

DR C. ANDERSON. | agree.
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MR LEIPER. Totally agree.

[ Pause. ]

MR. COOLEY: Art, Ken brought up a good
poi nt .

DR KIBBE: He al ways does.

MR COCLEY: Is this considered a GW
docunent? |If so, do we just need to strike it out
once and then initial it that we've changed it?

[ Laught er.]

DR KIBBE: W're doing it electronically,
so we will have to initiate a nethod for electronic
initialations. Okay? And so we're going to have
to validate that nmethod, and then we're going to
have to nonitor the initialator.

Are we ready for in-vessel?

DR. C. ANDERSON. M first suggestion is
that this isn't restricted to in-vessel. There are
exanples | can think of that are out-of-vessel that
are just normal processing things, that the only
time we can gather data is while the process is
running. So | guess rather than in-vessel, perhaps
in-process mght be alittle bit nore specific.

DR KIBBE: Let nme see if |'ve got this.
PAT met hods are--1 don't know--in-process nethods,

right? So we're going to nmake this in-process?
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| n-process?

DR. C. ANDERSON. It |ooks very
reasonabl e. He just changed it to "a PAT method."

DR KIBBE: | like that.

DR. C. ANDERSON. \Which seens quite
reasonabl e.

DR KIBBE: Are we okay with this one?
You' ve got something? Co.

DR. WOLD: We are tying our hands here, or
the process people. If we start to operate outside
this optimal range, then we are actually getting
data where we can conpare the PAT method with the
| aboratory nethod, so you can use it for updating.
So we shouldn't say that we always do this. It
becones very static.

DR C. ANDERSON: Not necessarily. What
this says to ne is that if | wish to use it outside
of the initial operating range, | have to
revalidate to denonstrate that the extended range
i s appropriate.

DR. WOLD: But, | nean, we are getting
data. W are saying we can collect data only from
the run in process, and suddenly we start to run
the process sonewhere el se. Now we have data, so

we can conpare the process at this point or in this
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1 little range to the | aboratory nmethod. So then |
2 agree, we should then update the nodel or whatever

3 we are doing. But the way it's witten here when

4 it's operating outside this range, this is this

5 little initial range, then we forever nmust use the
6 | abor at ory met hod.

7 DR C. ANDERSON. As a point of

8 clarification, | agree with you, yes.

9 DR. KIBBE: Good. That's good. |'mglad

10 you think so, too. W're ready to nove on, right?

11 Si x.
12 That's generally the same statenent.
13 kay. | don't think we have to do anything with it

14 unl ess you want to just delete it.
15 Let's go to the next one, which is, |

16 think, the last one, which is always nice.

17 Al right. Jack, no one has anything?

18 Ckay. Well, we've done that little job.

19 I'"'mone of those people who don't like to

20 work any nore than | absolutely have to. 1s there

21 anything el se that we need to di scuss?

22 MR COOLEY: One thing, Art. It's not a
23 point that | don't think we've discussed the |ast
24 day and a half, which is surprising. It has to

25 do with nmeasurenment uncertainty and how that ties

file:/l/l[Tiffanie/results/0613PAT2.TXT (128 of 206) [7/11/2002 2:55:42 PM]

128



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

into process linmts, and | guess gets back into the
suitability of the sensor to be used for
controlling a process that is within those limts.
And | don't know if that's sonething that should be
included in this guidance docunent. It is
something that's starting to be observed by sone of
the field inspectors, and | don't knowif it's a
good thing to capture for other conpanies that
haven't gone through that process yet.

DR KIBBE: You're not just talking about
t he Hei senberg uncertainty principle, right?

MR. COOLEY: No. No, I'mtalking about,
mean, determning what the uncertainty of the
method is, the total uncertainty, and in
setting--and defining that in the method, and then
there's kind of a consensus standard that you wll
have a 4:1 ratio of nmeasurenment uncertainty to the
process limt, that you'll operate within that
range. We really--we haven't captured anything to
that level of detail, and | don't know whet her
that's something we should or not. It kind of gets
down to you don't--obviously you don't want to have
a measurenent uncertainty that equals your process
limts, or even cones close to that.

DR. C. ANDERSON. | agree with you

file:/l/l[Tiffanie/results/0613PAT2.TXT (129 of 206) [7/11/2002 2:55:42 PM]

129



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

conpletely, but I think we are getting
beyond--below, if you would, the scope of this
gui dance

MR COCLEY: Ckay.

M. SEKULIC. |1'd say that probably gets
covered under the appropriate for intended use
consi derati on perhaps.

DR. MARK: There's a phrase in a couple of
these questions which brings up a point which
haven't heard addressed here either, and the phrase
used is "long-term nai ntenance." W all know that
a lot of these methods--you want to have sone sort
of quality control on the nmethod, that, you know,
at sone intervals you conpare it again with your
| aboratory or your prior analytical nethod if
you've calibrated it against a prior nethod to nake
sure that it's still maintaining its accuracy and
so forth. And | think something should be in the
gui dance about how often and to what extent the
ongoi ng quality control procedures should be
applied. Probably it does not need to be as
thorough as the initial validation of the nethod,
but dependi ng on how frequently it is, you possibly
may want to have a gui dance that says you'll do

sonet hing mninmal at weekly intervals, and
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sonething a little nore extensive at nonthly
intervals, and sonething like that. But | think
there probably shoul d be sonethi ng menti oned about
the question of this |ong-term mai ntenance
procedur e.

M5. SEKULIC: | guess I'mgoing to
di sagree. W have instrument guidelines in place
that tell us howto calibrate, how to perfornance
verify, howto do this, howto do that. If we're
tal ki ng specifically about nonitoring a process
unit operation with a sensor that is
product - dependent--it's going to be really
difficult to provide a useful guidance that isn't
so general that it becomes redundant, because we
have, what, 50 processes, 50 products that are
manuf actured at any given tine, each one of those
will require different cycle tinmes, different

nunber of batches bei ng manuf act ured per canpaign

So dependi ng on how you set up your sensor activity

and your process nmonitoring activities, those may

actually require--and the complexity of those, they

may require different verification/sensor
monitoring activity to be inplenented. And that,
woul d al so venture to say, would probably go into

the net hod devel opnent docunentation, shall we cal
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DR. MARK: That could be. Maybe we need
somet hing as sinmple as to say that there shall be
an ongoi ng | ong-term mai nt enance procedure put in
pl ace.

DR C. ANDERSON: That was on there.

MB. SEKULIC. Yes, | thought we captured
that in one of the questions.

DR. MARK: These questions just sort of
assune that it's there, but it doesn't say that it
shoul d be there.

DR. NASR | think it is a given in
exi sting GW environnent that you have to
have- - mai ntai n your equi prrent and you have to have
all calibration and all that. | don't see anything

new her e.

DR TI MVERVANS: Well, | think, Mheb, the

only thing different here, and speaking from
experience, if you, you know, take a specific
exanpl e where you replace a KF neasurenent by a NIR
measur enent, how do you know your KF measurement is
not going to drift, but it's very possible that

ei ther your spectroneter or your materials drift or
your calibration drifts. So the question then is

how often--and | think that that's what Howard was
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comng to. How often do | need to verify that ny
calibration is still appropriate? And what do
need to do to verify that that's appropriate?

But | agree with Sonja that, you know,
we're talking in very general ternms here, and we
cannot provide specific guidance. | think the only
thing, as we said before, is that we have to have a
| ong-term nmai nt enance programin place, and the
appropri at eness needs to be determ ned, you know,
at net hod validation.

MR. COOLEY: You think there are gui dances
avail abl e. The NCSL, the National Congress on
St andards Labs has procedures or consensus
standards that deal with PMfrequency anal ysis and
that sort of thing. You could use those.

DR KIBBE: | want to thank everybody for
all of their energy and effort. What | intend to
do, if we break, is I'mgoing to go | ook through
the slides we devel oped earlier that we all seem
reasonably confortable with, and they're going to
make the basis for our team presentation after
lunch. Just if anybody is interested and wants to
go through themagain with ne, we'll stand around
the young man with the conmputer and make sure that

they're appropriate. Al of this material is being
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1 captured in electronic format so the agency wl |l

2 have all of it. None of what we've done is the

3 letter of the guidance or guidelines or the | aw
4 that's going to go into effect. W know that FDA

5 staffers will get a chance to go through it again

6 and, you know, fluff it up or tone it down or

7 what ever .

8 But | think what we have attenpted to do
9 is give themsone really good direction for that
10 ultimate gui dance, guidelines, and | think you've
11 all served your conpanies' interests well and the

12 interest of the public, and you've been open and

13 honest with us, and we really do appreciate that.

14 As a reward, you get to go to lunch early.

15 [ Laught er.]

16 DR KIBBE: And we will see you at 1

17 o'clock. It is our understanding that at 1 o' clock
18 we' |l have reports fromthe standing--or the

19 sub-groups, and then we'll be out of here. | think

20 Ajaz and | have estimated that you will probably be

21 on the road at 3 o' clock if you' ve already checked

22 out, or in the bar at 3 o'clock if you haven't,

23 whichever direction you want to take your life,

24 al though | do recommend to you that you hold to the

25 normal process limt for the consunption of
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1 al cohol. 1t's one drink an hour.
2 [ Wher eupon, at 11:27 a.m, the Process and

3 Anal ytical Validation Wrk G oup was adjourned.]
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AFTERNOON SESSI ON
[1: 05 p.

DR. KIBBE: In light of the wonderfully
sunny, pleasant weather outside, | thought we could
go ahead and get started. The presenter is always
praying for rain during his presentation and not
after. And so what we're hoping to do is that this
rain will blow over in a couple of hours while
you're stuck in here with us comuni ng about the
wonder f ul ness of PAT, and then you'll be able to
get out in a cooler environment than you arrived
in, with pleasant sunlight and a nice view of the
freshly washed Gaithersburg, for those of you who
have travel ed here from afar.

X We're going to try to summarize the

efforts of the individual working groups that
wor ked yesterday late in the day and early this
morning. And | think using the power of the Chair,
I"'mgoing to get mine over with first. That wll
give you an idea of how nuch time we've left you
for the other people so that we can keep things on
the nove. Just renenber that Ajaz wants to
sunmmari ze at the end, and | know Ajaz, and that's
an hour and a half. So that |eaves us--

[ Laughter.]
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DR KIBBE: That leaves us a little tinme.

I was chit-chatting hoping nmy coll eagues
up here are ready. How are we?

[ Laughter.]

DR KIBBE: So, Judy, we're |oading yours,
and then I'll do mine, and we'll do yours, and then
we have to do an equi pnent exchange for the
trai ni ng peopl e because the training people didn't
bring equipnment to allow themto transfer their
informati on. Training, non-transference of
i nformati on, that sounds good. That sounds
wonder f ul .

Wiile he's loading, let ne tell you that,
first, | enjoy these neetings i mensely, which only
goes to prove that | have a very limted life.

[ Laughter.]

DR KIBBE: But on a nore serious note,
there were a nunber of people who worked with me
yesterday and today who are both experts in their
field and have courage and deternmination to try to
move forward on something that will ultimately be a
great benefit to both the industry and the genera
public in years to cone.

| understand that sone of them have sone

fears and trepidations about a regul atory body that
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has been in the past inconsistent at tines, and
even punitive when necessary. But | really do
appreciate their willingness to look at this in the
environment that we find ourselves in now, with a
regul atory body willing to go the extra mle to
make the inprovements in their regul ated industry.
This is a wonderful opportunity for all of us.

Now hopefully there is a slide behind e
that says something that | can keep going from
Being a university professor, | always do things in
50- mi nut e bl ocks.

The first nove is, of course, to find the
button to push the slide, right? Wich one of
t hese--you sure you like this one? That worked
really well. Left. Left-right arrows? You're
sure? Qutstanding.

Well, since |'ve tried up-down, left-right
does work. This is called validating the process.
When you have four possible outcones, you check
themall and see which one actually changes the--

[ Laught er.]

DR KIBBE: W have a working definition
of process analytical technologies. | keep hoping
that we will sonmehow change anal ytical to

assessnent technol ogi es because | think anal ytica
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ties us in our own ninds to the history of HPLC
and for those of you who are old enough to renenber
real titrations and gravinometric(?) measurenents.

This is a working definition that wll
allow us to nove forward. W hope that the
val idation guidelines will include sone of the
ki nds of information that we include on this first
slide of definitions. This is a systemfor the
anal ysis and control of manufacturing process.

What is the validation that we need to go into?
You know, three lots and done. Ha, ha.

When we had our discussion, we recognized
that this is a new way of |ooking at what we're
doing. |It's not an analysis of a snapshot. It's
the continual nmonitoring of a process. |In order to
do that effectively, we have to know what the
process is. |If we don't know what we're
moni tori ng, how can we expect that the results of
our nonitoring can be useful ?

We had the discussion about validation and
some background information. W have a belief that
a lot of what we do doesn't correlate well with the
process we're trying to nonitor. W know that we
have in the past used univariate measures, but

we' re | ooking at PAT and we're recognizing quite
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easily that it is a multivariate analysis, and so
we have to |l ook at these things slightly
differently.

W sonetines neasure what we can neasure,
even though it is of no value to us, and not what
we really need to neasure. And | think we need to
be nore rigorous in our attenpt to nmeasure what is
essential to our processes.

Measur ement has not been seen as
process-related in the past, and we need to change
that. And we need to have--sone people call it a
paradigmshift. | don't think it's nearly as
dramatic as a paradigmshift. But we need to think
differently about how we go about nmi ntaining
quality in our products. W have to recognize that
our approach is to control the process which
ultimately gives us a quality outcone.

We have to understand the process, break
it down into unit operations, assess the risk
potential for each unit operation, design systens
to manage the risk, remenbering its univariate
measurenents are not appropriate for nmultivariate
systens. We have to devel op our systens. W have
to establish proof of concept. And then we have to

chal | enge validation
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Qur objective, of course, would be to
confirmthe process and neasurenent validity in a
real tine across a life cycle of the process.

Sone postul ates that we think should be
i ncluded in the guidance that would help the
i ndustry understand how to proceed, and a coupl e of
things that came up in our discussion that is also
worth nothing is that a lot of us think that we
under stand how to validate an individual activity
or a process or an individual way of nonitoring an
outconme or a product. And we think that sone of
t hose under st andi ngs, especially if they're backed
up with science, solid science, can be applied to
under standi ng a PAT or a process assessnent
technology. But at the sane tinme, we have to
recogni ze that they are different, and so we're on
the horns of a dilemma or a paradox as we have over
here on the structure in the upper right-hand
corner. And that is that we think we know how to
do validation, but we think we know howto do it in
a certain area or aspect. Can we apply all of
those sane principles to our new area or aspect or
our new way of doing things? And if so, how
successful can we be? And | think part of it is

keepi ng your m nd open to what you're dealing with,
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which is a process and a static neasurenent, and
realizing that we don't need to go to excruciating
detail to reinvent the wheel, but we need to know
that the wheel we've selected fits the car we're
drivi ng.

We have a checklist for sensor and
chenmonetric validation which we think ought to be
included in the validation guideline to give
i ndustry some sense of what we're |ooking at, to
remind them nore than instruct themor teach them
of the things that they | ook for when they do a
validation. And if they do it right in the past,
then they can probably use these sanme rem nders to
go ahead and do it again in the next stage. So a
sensor validation, software validation, and
renenber, when we | ook at PAT--and all of you have
been |l ooking at it over the last few days, if not
| ong before that--we recognize that these systens
are going to generate a trenendous anount of data.
And how we nanhage the data is going to be equally
important. How we get real information out of a
sea of data is also going to be inportant, and how
val idation uses that information as well as the
data that it's presented wth.

Targets for validation and nethod types.
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We have prinmary nethods and secondary nethods, and,
again, this should be included in the validation
gui deline as a way of rem nding you of the kinds of
things that you think about when you go through
val i dati on now and perhaps how that can be applied
to these types of systems. Analytical types,
direct nmeasurenent, in the past we've | ooked at
only active ingredient. Now, of course, we want to
| ook at active ingredient and all the excipients
simul taneously. Qur general thinking should be
approxi mately the sane.

Now, interventionality--and we can't say
this nore often than is necessary, and that is that
we're looking at multivariate, we're | ooking at
fingerprinting a process, and hoping that the
fingerprint is very instructive as to how wel |
controlled the process is and validating on that
fingerprint so we have multivariate systens.

I npl enent ati on questions. Wat
informati on i s needed and why? Were are the
appropri ate neasurenent points? Wen and how often
are the nmeasurenments needed, and how is PAT
provided the information to be used? And who will
interpret this information? Al right? Al of

those things have to be addressed as you begin to
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add t hese types of technology into your processes.

There are three distinct ways of analyzing
unit operations and rel easing products that are
bei ng devel oped and nanufactured. Condition one,
generally the current operating scenario, the
product i s manufactured according to a fixed
process condition set. One of the best exanples,
of course, we've tal ked about over and over again
is that we set up blend in a specific piece of
equi pnent to last a specific length of tine.

When we | ook at in-process or PAT applied
to bl ending, we agree that perhaps there will be an
endpoint and that 15 minutes isn't the endpoint
but, rather, at some point when the sensors say
they have a uniformmx, that's the endpoint. And
so there is sone of the way we shift and the way we
t hi nk about things.

Rel ease is conducted by physical and
chemical tests subsequent to manufacture. Sone of
the concerns that we tal k about is when can PAT
repl ace sone of these end-stage rel ease
measurenents, and | think we generally agree that
early on, probably not, for a nunber of reasons.
First, we think all of our QC people would go crazy

if they thought they lost their job, and they would
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insist on doing the study anyhow. And if they
t hought they were losing their job, they would stop
any attenpt at putting PAT in place because they
woul dn't want to lose their ability to assay al
these little tablets that they get. But also
because there will be some uncertainty at various
| evel s within our conpanies and there will be sone
assurances needed that what we're doing is really
going to do what we want to do. And | think we had
a wonderful slide, and Machiavelli told us that if
we want to change sonething, we'll be opposed quite
dramatically by people who |ike the way we do
things already and supported only | ukewarnmy by
those who want to--who think they m ght get
somet hing out of it, and so we're going to have
that issue in front of us.

Product is manufactured according to a
process condition that had been shown during
devel opment and manufacture to infer product
performance and is confirmed during the initial
process and product validation. This is the
direction | think we're going in, and this is where
we want to see our processes in the future.
Rel ati onshi ps are devel oped and confirmed with

physi cal and chemical tests subsequent to the
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manuf acturing runs, and rel ease i s conducted by
review of process conditions during each batch
manuf act ur e.

Sone of you are happy to share with us
sone of the successes you' ve had nmoving in this
direction. Ohers of you are excited about making
a subm ssion to the agency to get at |east part of
your system under a PAT system or a PAT nethod of
controlling the process. Some of you are sitting
there going, Ch, nmy God, what am| going to do
next ?

Well, that probably will continue on for
the next few years, but | remnd you all that
technol ogy has increased at an exponential rate
since well before the Industrial Revolution. |If
you follow the ascent of man technol ogy, every so
often there has been a breakthrough and a change.
Those breakt hroughs have cone cl oser and cl oser and
cl oser together as we've noved through the | ast
century. |If you drag your feet when this
technol ogy starts--takes off in the hope of letting
it all shake out over the next 10 or 12 years, 12
years fromnow you'll find yourself all alone and
your conpany significantly di sadvant aged.

Product is manufactured according to a
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process condition that are responding to direct
measur enents of in-process product quality where
unit dosage forns are bei ng manuf act ured.

Rel ati onshi ps are devel oped between process and
product performance that are optim zed and bound by
the data obtained in the devel opnent and

manuf acturing runs. Release is conducted by data
collection fromin-process product or each dosage
form during manufacture

Rel ease specification formvalidation
criteria can be defined for each condition based on
the nature of this release, and | think that's
where we're headed

Questions that we think need to be
addressed in the guidance as we nove forward.
Shoul d there be a difference in expectations
bet ween the devel oprnental product releases for P1
2, and 3, then the routine manufacturing lots? And
we di scussed differences when they happen and when
they don't happen.

We kept coming back to the sane theme, a
theme that | think should be near and dear to
everyone's heart in here, if there's good science
behind it, and we can expl ain our decisi onmaki ng

based on data that we've acquired and understand;
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and if we can understand our process, then we
shoul d move forward. And if we can't, then we
probably aren't doing the right thing.

Coul d and should there be officia
designation for products and processes that are
i nherently capabl e of being appropriately measured
and controlled would all ow for predicting product
rel ease characteristics? And | think this is an
evol utionary question. As people get nore and nore
under st andi ng of how PAT works, we'll get nore and
nmor e under st andi ng of how well we can contro
certain processes and how well they are in terns of
predicting the outcone better than we do now.

Content recomrendations for the guidance
docunent, suitable for the intended purpose. In
other words, the process that you have and the
val idation you apply should be suitable for the
out come you want to achieve. The genera
validation criteria, we expect that the agency's
gui delines will be in general and not specific.
They won't be guidelines that will cone out that
will tell you howto use a near-infrared to neasure
content uniformity in a blend, but, rather, that
will give you sone guidelines in ternms of howto

proceed.
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There will be references to existing
gui dance docunents to help you apply the
appropri ate docunment to the appropriate situation
If you have a sensor, you have to validate the
sensor. |If you have another techni que, you have to
validate it and so on

We expect that the agency will allow you
to get into the research node, find out about these
sensors before they're applied to the system
without interfering with your attenpts to
under stand PAT in your own hands and your own
system And, of course, there is always the safe
har bor which boils down to OOT versus OOS. In
other words, if you have sonething that you see
because you have a really good way of | ooking at
it, and it's alittle bit out of the trend that ha
occurred in the past, that's okay. |If it goes out
of specs which were previously established, that's
not okay. And no matter how you neasure sonet hing,
if you' re out of specs, you' re out of specs. A
right?

So if your old nethod would have call ed
you out of specs and the new nethod calls you out
of specs, guess what? You're still out of specs.

If the old nmethod woul dn't have noticed
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that you're alittle off trend and the new net hod
does, you're not out of specs. Your trend has to
be wat ched, and you have to decide as a conpany how
important that trend is. And we can go for
exqui site exanples, but if you have a 90 to 110
percent active ingredient on your tablet and your
tablet is run and you're neasuring and you have a
systemnow that tells you that every other run
you' ve had, you' ve been between 98 and 102, and
this run you're between 98 and 103, maybe there's a
trend here, but it's certainly not out of specs.
You're going to rel ease your product. You're going
to continue to march. And perhaps you're going to
think about it in terns of internal controls.
Encourage the use of PAT. FDA should
encourage it. We see it as a tool to inmprove the
i ndustry's productivity and the quality of the
products the industry produces. And so, therefore,
the agency as a responsi bl e agency of the United
States CGovernment, interested in the welfare of the
public, will be involved in encouragi ng you to use
these things to nake things better in the |long run
Now, we al so | ooked at a group of
questions that were proposed as a result of a

di scussi on between Ajaz and nenbers of the industry
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off-line, and we responded to those. And |'ve
chosen not to share themw th you one after the

ot her because they essentially reiterate sone of
the points that we've tal ked about, and they will
be used by Ajaz and the other nmenmbers of the agency
totry to put together this overall guidance
docunent for validation.

So, with that being said, 1'mgoing to
stop, and I'mgoing to turn it over to people in mny
group who have anything to add. So we have sone
maj or contributors to the informati on we've put
forward today, some of themactually hiding in the
audi ence now. And if they have anything they'd
like to add or anything they think needs to be
clarified, please, do that.

I can't believe that | was that good at
sunmmari zing that they don't need clarification. o
ahead.

Don't forget, we need a m ke so we can
record your clarification

DR. C. ANDERSON: A very brief
clarification on the general validation criteria.
One of the thenes that came up in the group over
and over again is that the accepted validation

criteria for nmethod validation are generally
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applicable to PAT-type applications, so that |ine
is in there specifically to denote that, that the
general ly accepted practice for nethod validation
shoul d be continued for PAT applications.

MS. SEKULIC. Just to throw out one
addi tional comment that came out in the discussion
over lunch, | guess for the record, if it could
possi bly be stated so, we keep thinking that we're
going to wite this guidance and this is it, it's
going to be carved in stone. And | just want to
throw out there, you know, as technol ogy evol ves so
does the guidance. And so | just kind of wanted
that be recorded, | guess, for posterity.

DR KIBBE: Like any FDA gui dance, they're
subj ect to review and change and update. The FDA
has not been carved in stone, even in 1938 when
they started actually deciding that drugs m ght
need to be safe to be sold in the United States.

So | think that's a really good point.

Anybody el se? Does the FDA want to
comrent ?

DR HUSSAIN. Just sort of a question or a
comment on the point you made with respect to the
jobs of analytical chemsts. | thought with this

actually you're going to increase--you have

file:/l/l[Tiffanie/results/0613PAT2.TXT (152 of 206) [7/11/2002 2:55:42 PM]

152



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

i ncreased t he nunber of |ab-based anal ytica
chemists to do all the calibration work and so
forth. So actually they shouldn't worry about
|l osing their job. They should worry about getting
an extra burden of more work to do, because | think
how -where will the calibrations come fron? You
have to bal ance the--so anal ytical chemsts, |
think their nunbers are going to increase

DR. KIBBE: Good to know job security is
there, too

DR SHEK: Just a general question. |
woul d assume--just a point of clarification, there
are two aspects of validation. For us it's
val idation of PAT as an anal ytical tool, okay?
Then validation of the process itself. And | tried
to follow up on the slides and whether you are
referring--if we are going to use PAT and will
basically---let me step back and say validati on,
the way | understand today, there are sonme rul es.
We are saying three batches being tested according
to a predeterm ned protocol and with preset, you
know, specifications. And if it passes, we are
sayi ng the process has been vali dat ed.

Now, if we are going to use PAT, we'll

generate continuously, possible, nore data than we
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do today, not selectively, if still this concept of
process validation still exists or now the schene
isalittle bit different now, because maybe we are
validating every tine we nake a batch. And | don't
know whet her that was captured there or not, or
that - -

MR. FAMULARE: That actually was one of
the bullet points in the slide that | thought
really hit the nail on the head. The ability
exists nowwith this technology to validate each
batch, and that was--the nunber two bullet point on
one of the previous slides.

DR HUSSAIN: Wwen | sawthis, follow the
c", | said it's continuous GW now.

DR. KIBBE: |If you can get the technol ogy
set up so that you can continuously follow the
process frombefore the material shows up at your
door until the finished product |eaves your door,
then that's exactly what you have, a
continuously--constantly revalidating it,
manuf act uri ng process under conplete control,
that's like the golden fleece, this process.

Now, to think that we're going to have
that next week is a little, you know, Polyanna, but

to think that that's not an unreasonabl e goal and
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to have the guidance or the guidelines allowthat
process to evolve | think is what we're hoping for

MR. HALE: | think there are | ayers of
validation and the term nology is used sonewhat
| oosely. | think that parts of validation will
remain simlar or not changed at all. The
equi pnent still has to be validated and net hods
still have to be validated and sensors, too.
Probably the biggest change in all of this is this
i ssue of the process and that there was a | ot of
talk, and | think one of the greatest opportunities
inthis is to take the larger holistic view of the
process and product in mnd, and that part of
validation will potentially change the nost if we
can i npl enent sonme of these technol ogies.

So | think validation neans different
things to different people, but the opportunity is
in the process and product arena.

DR KIBBE: Anybody el se?

[ No response. ]

DR. KIBBE: Seeing no one leaping to the
m cr ophone, Judy?

DR. BOEHLERT: While I'mwaiting for our
slides to be nmounted, 1'd just like to thank all of

the participants in our sessions. W had very
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interactive sessions fromthe conmmttee nenbers as
well as froma nunber of the audience menbers. So
my thanks. W were still going strong at 12
o' clock today, so that's a testanent to the
di scussi ons we had.

Ckay. We did take a | ook at Ajaz's
questions and go down themin order because it
hel ped us to sort out our comrents. And the first
itemthat we | ooked at was the R&D focus and what
shoul d be docunented to justify suitability. And
the inportant thing to consider here is the focus
in RGRD is different than that is in manufacturing.
And R&D is | ooking at boundaries of processes.
They're trying to understand the process. They're

not trying to control the process. Manufacturing

is nore on the lines of controlling the process and

use PATs for that purpose

So during our R&D, the PATs are used to
gai n understandi ng. During nmanufacturing they're
used to nonitor and control

Not all PATs will nake it to
manuf acturing, and | think that's an inportant
concept. During R& you may | ook at a number of
different paraneters, and the whole point here is

to decide what's inportant and what's not

file:/l/l[Tiffanie/results/0613PAT2.TXT (156 of 206) [7/11/2002 2:55:42 PM]

156



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

inmportant. So it's very comon that you'll see
that PATs are studied during R& that don't make
their way to the final manufacturing process.

Denonstrate suitability of PAT neasurenent
for intended use. This is a basic principle that |
think we need to | ook at. You know, they're used
for predicting very open end-product quality
attributes. Some PATs--we | ooked at three
different kinds of PATs that you m ght use: ones
that replace existing technology, if you're doing
an assay, you can do it on-line using NIR perhaps,
instead of off-line using HPLC. And that's a
repl acenent, and you can | ook at equival ency.

There are other PATs, for exanple, using
acoustic technology to get a prediction of what
particle size mght ook at in a granul ation.
That's a different concept. You mght also | ook
at, for exanple, neasuring something like mag
stearate as a predictor of dissolution. So each of
those is a different kind of PAT that you m ght
| ook at.

You need to denpbnstrate that it's
val i databl e. For exanple, the sensor suitability,
| ocati on, nunber of sensors, the number of sensors,

as well as traditional neasurenent attributes that
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you mght use. And |'ve got a thing across ny

screen here. PAT performance requirenents--that's

interesting. |Is there a way for ne to nove that
thing up, the witing here? | have to find the
mouse on this one. It's the little button in the

m ddle, right? Unless you expect me to renenber
what word we had under there. ©Ch, rigorous. |
knew that was--1 was trying to think of that word

But what we're saying here is that PAT
requirenents are nore rigorous if intended use of
PATs either individually or as an aggregate
conmbined is to replace end-product testing. There
is a difference. If you're using a PAT just to
nonitor one process or one step in a process,
that's different than using a PAT to repl ace
end- product testing. And, therefore, the
requi renents there would be more rigorous

Then we | ooked at--bear with ne.

[ Laughter.]

DR. BOEHLERT: That's not funny. There
are only so many clicks you can do here before it
j unps.

DR KIBBE: This is a process of too many
process variabl es not being under good control,

right?
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DR BOEHLERT: Yes, this is not under good

control. | have to validate--

DR. KIBBE: | think FDA will close you
down.

DR. BOEHLERT: | didn't expect this, but,

anyhow, the next thing that we | ooked at was the
suitability of PATs as used in manufacturing. And
what we're saying is that the points we stated
earlier applying to R&D still apply, but there are
sonme additional things here that you need to
consider. And the nost inportant, of course, is
your ability to transfer the use of those PATs from
an R&D environnent to a manufacturing environnent.
You have equi pnent design issues, scal e-up issues,
i nterface changes, ongoing calibration,
mai nt enance, equi pnent calibration, consider safety
of the operator or final user of that product due
to contam nation. All of these things need to be
taken into consideration because you can't al ways
just transfer that technol ogy froman R&D process
on a small scale to a manufacturing process on a
| arge scal e.

You may need to |l ook at refining the
model s that you use. We tal ked nore about a

process signature rather than a fingerprint, and we
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saw fingerprints as part of that signature, and a
fingerprint might be--sonething Iike an IR spectrum
is a fingerprint, but what we're looking at really
are process signatures. And what you need to do in
t he gui dance is define sone of these terns, so
we're all looking at things the sane way. Because
in R&D you develop infornmati on based on very
limted studies, and so these things are likely to
change as you nove in manufacturing and produce
nore | ots.

The concept of PAT can be submitted as sa
protocol in an original NDA or as a prior approva
suppl enent. And then inplenentation of PAT could
be done through | ess burdensone filing nmechani sns,
for exanple, CBE or annual reports. So you would
file--you know, what we're saying is, you know,
file your protocol for how you're going to bring
PAT into the process and inplenment your protocol
That gets approved, you inplenent your protocol,
and then inplenentation is through CBE or annua
report.

Rout i ne manufacturing using PATs, what
shoul d be the regulatory standard for accepting an
on-line measurement to replace end-product testing,

the level of built-in redundancy. W' re saying the
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body of PAT information should have equival ent or
better inform ng power than the corresponding
conventi onal approved end-product test. Notice
we're not saying it's equivalent, the tests are
equivalent; it's just the decision that you nmake
based on PAT has to be equivalent to better than
the ki nds of decisions you can make now.

We recommend that the guidance include a
tabl e, and apparently the CPMP gui dance has such a
table that shows the conparability of different
procedures, PAT and conventional techniques, and
that woul d be very hel pful --tablets, for tablets.
That woul d be very helpful to the reader of this
gui dance

Paral |l el PAT testing and conventi ona
testing is going to happen. For in-process and/or
rel ease tests, both of themcould be subject to PAT
changes. Shoul d be performed for a significant
nunber of batches. Wat we said was probably a
m ni mum of three because that's--nobody does only
one, two's probably not enough, and three's sort of
a minimum in the absence of historica
manuf acturi ng data, because if you've got a |ot of
data, you've collected it on other products, then

that may reduce the burden if you nake the sane
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change on this new product.

The | evel of redundancy you build in here
is often a business decision. How rmuch risk do you
want to take? How nuch redundancy do you want to
build into your systens? So that comes down to
each company maki ng that deci sion.

Identify steps for resolving OCS
observations. Under what conditions can
end- product testing be used to resolve OOS
observations? The advantage of PATs is it may
all ow selective rejection or partial batch rel ease,
and when you use it for that purpose, you may
i ndeed reduce the nunber of OOCS observations you
have. So that's good. W thin-batch trend
informati on with PAT also facilitates any
i nvestigation of an OCS observation

Until PATs are approved for regul atory
pur poses, the approved conventional test should
supersede PAT results because those are the
approved tests. If an OOS result, however, is
traced to instrunent failure--you know, you've got
PAT approved, you have an instrument failure, and
you get an OOS result, and you trace it to the fact
that the sensor failed, then traditional approved

anal ytical nethod can be utilized for batch
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rel ease.

But once you get PAT approved, that is the
st andard agai nst which you neasure your product.
But there may be an exception here. Your sensors
all failed, do you, you know, throw out the batch?
VWhat we're saying is you can use conventiona
testing.

| have a page bl ank here, but using--this
question actually addressed met hod validation. So
we deferred any discussion and comment on this
i ssue to the other group, and they've handl ed that
very wel |

What criteria should be used to ensure
that relevant critical fornulation process
vari abl es have been identified and appropriate PAT
tools selected? Well, the criteria should be based
on product perfornmance, adequate process control,
and your ability to assure product quality. And
what you have to | ook at are PATS either
individually or in aggregate, because very often
it's a conbination of PATs that gets you to that
final product quality control

What information should be collected to
justify use of indirect nmeasurenents, e.g.

signature correlations that relate to product
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quality? Product and process signatures are a sum
of multiple nmeasurenments, and this is why we don't
like the term"fingerprint" because it's all of
these nultiple nmeasurenents you nmake. You need to
denmonstrate then a |link between the PAT paraneter
end- product characteristics. |If you're using
surrogate kinds of PAT tests, then you need to make
sure those are scientifically based. An acceptable
variation in the popul ati on shoul d be establi shed.
So these are all things you're going to need to
collect information on.

Finally, where and to what extent should
FDA involvenment facilitate PAT? Well, definitely
we shoul d issue a guidance, define ternms, provide a
gl ossary. W' ve heard that today and yesterday,
and we're all looking at these ternms in different
ways, including things like in-line, on-Iline,
at-line. Al of these ternms may mean different
things to different people so we need to define
them To devel op training prograns, both internal
whi ch you're already working on, and external, for
others in industry and el sewhere that night be
interested. To devel op workshops and include in
those workshops nock subm ssions, case studies,

things that will be helpful to the attendees.
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As you al ready indicated, provide the
opportunity for neetings between the agency and
applicants that should facilitate these kinds of
submi ssi ons.

And, finally, to | ook at gl oba
har moni zati on and | CH gui dance as a way to go in
the future.

So | would likewise ask if the conmittee
menbers have anything further to add, but that
concl udes ny renarks.

Not hearing any, thank you.

DR. KIBBE: Thank you, Judy. W have to
have an equi pnent change now. The training team
has their own equi pnment, and they felt--

DR MORRIS: This will prepare you for the
flights honme today where you'll probably have
equi pnent changes, too.

DR. HUSSAIN: A question regarding the
redundancy, the question you were asking. [|n many
cases, the answer fromthe working group was often
a business decision. But in a sense, if you're
| ooking at the totality of an application and so
forth, then should not the | evel of redundancy be
part of that decision, not generally a business

deci si on?
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DR BOEHLERT: Wuld you repeat that?

DR HUSSAIN. | think the reconmendati on
fromthe group was that the built-in redundancy
shoul d be a business deci si on--

DR. BOEHLERT: May often.

DR. HUSSAIN. May often be, okay.

DR BOEHLERT: May often be, yes.

DR HUSSAIN. M/ thoughts were in a sense
I think we really need to pay attention to the
redundancy if we have to rely on a total
syst ens- based approach for assessing and so forth.
And so | was not sure whether it's truly a business
decision. |It's a science decisions. It's an
approval decision in sonme cases, too.

DR. BOEHLERT: It may very well be. W
just didn't get into it in that depth where we said
there may be sone instances where, you know, it is
justified. But, in general, you wouldn't put into
pl ace redundant systens unless it provided, you
know, some payback to you. You might be willing to
| ose a batch rather than put in redundant systens.

DR MORRIS: This will represent sone of
the products of the training sub-group, working
group, and as was alluded to by Ajaz earlier, this

is really a key conponent in getting PAT up and
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running in the real sense because it is, after all
the reviewers and investigators who are responsible
for making sure that the methods are
faithfully--both conmuni cated to the agency as wel |
as making sure they understand the basics of it.

So we started with course objectives as we
laid out this nmorning. W actually did the course
obj ectives in retrospect because we had a good bit
of the syllabus in hand, but then went and nodified
it as well, and the group was very anarchistic.
Essentially the conmmittee itself expanded to
i nclude the whol e audi ence. There were severa
reviewers and investigators present as well, which
hel ped us a good deal

So on completion of this program the
certification program the participants should be
abl e to eval uate the adequacy and perfornmance of
current and energing PATs. This certification wll
require a denonstrated understanding of the
fundanental s, inmportance, and inpact of PATs, and
we have five outcones, expected outcones, including
the distinguishing characteristics of the PAT. The
partici pant should be able to denpnstrate
under st andi ng of the distinguishing characteristics

of the PAT, the I D and use of PCCPs, because as
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Enrico Ferm said, nothing | ooks as nuch |like a new
phenonmenon as a mistake. Suitability and validity
of statistics, chemonetrics, and instrumenta
approaches to PAT. Typical PAT applications and
the associated capabilities and Iimtations of the
met hodol ogy, with the understanding that you can't
possi bly cover all possible inplenentations. Data
handl i ng, anal ytical control and engineering tools,
and vocabul ary rel evant to PAT

So these are the outcones, and I'll go
briefly through this, the top line syllabus
el ements, and then go through a little bit of the
course structure, and then, as you like, we can
open this to discussion

We cane to the consensus that a background
section was necessary. The duration of each of
these sections will be the subject of |ogistica
meetings that will follow or strategic neetings
that will follow. But the background to include an
overvi ew of PAT concepts and exanples and a review
of pharmaceutical unit operations. This is in
recognition of the fact that, in general, reviewers
will be typically Ph.D. scientists who are well
devel oped in an area; whereas, investigators wll

have very broad know edge, nmamybe broader than the
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reviewers, even, but it will not be as in-depth in
sonme areas. So to try to consolidate this
team -which | should have nentioned, which is a
real key elenent; having the reviewers and the
investigators together is really what is the heart
of this concept, not by our doing but by Ajaz's, |
suspect, in that it's really formng a teamthat is
capabl e of both recogni zing the inportance of
speci fic PAT issues as well as understanding the
inmplications of their actions when they are
review ng them-review ng or investigating.

So going on to, again--and this came up in
Judy's section. The ones that have stars by them
are the ones that were identified by the reviewers
and investigators as being el enents that should be
enphasi zed. So the PCCP definitions and
identification strategies and their inpact on
sensor selection, this would include a fair anount
of discussion of the elenments of the unit
operations that may or may not |end thensel ves for
moni toring and being able to determ ne when
sonething is nonitored, but not correlated to the
final performance evaluations that you are
enpl oyi ng.

Measur enent systens--and, again, | won't
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go through all of these, but obviously the data
handl i ng nmeasurenent systens and the associ ated
statistics forma large fraction of what needs to
be covered to be able to nake sure that everybody
is famliar with the concepts at the very |east.
Measur enment systens, which include
everything fromthe description of typical sensors
to variations on the techniques that are inpacted

by the unique features in pharmaceutical materials,

then sanpling systens and i ssues, the representativeness,

efficacy, tineliness, and the
di stinction between on-, at-, and in-line
measur enent .

Data handling--this is Mel's term which
sort of served to collect a lot of the activities
that fall within a conceptually cohesive el enent,
but fromrelatively diverse areas, so it has basic
statistics, dinensionality, that is the sort of
description of it, basic statistics, and then
t hrough chenonetrics, and as we heard fromArt,
pattern recognition, process signatures, and
fingerprints, including--Sonja just left, but Eva
wanted to nmake sure that we put this in, that the
informati cs was not an orphan here, but is

enconpassed in the database design and nining
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aspects of the course.

Process control, this was a point of a |ot
of discussion because there are | evels of process
control, nmany of which we don't enploy now, but if
we' re considering the audi ence that would be in the
course and the background they would have to this
poi nt, obviously the next leap is that you could do
process control so it needs to be introduced. Yet
interms of what will be on their plate nost
i medi ately, the areas of batch automati on and
control inplenmentation were identified as key. So
there is a whole range of topics here.

Each of these elenents is not going to be
equal ly weighted with respect to tine, and the ones
that are starred will get nore

Docurentation, DQ 1Q OQ PQ and what
shoul d be included in each section, and this
includes a lot of the details that you sawin Art's
sunmmary, which includes through calibration,
transfer and nmai ntenance, and data security and
audit trails. So these are all topics that were
identified as--1"msorry?

[ I naudi bl e conment of f m crophone. ]

DR MORRIS: Audit trails, yes. M ke,

you'll have to--1 was just the secretary at that
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point. That's what you want, right? Yes. Yell at
him Not tails.

And then wap-up and recap. Wap-up and
recap is not just a nice job to see you at |unch.
It's really a fairly intensive review of all of the
topics, alittle nmore cohesive in the sense of a
summary so that we tie typical sensors to typica
processes, typical as we say here, basic
capabilities, analysis and control concepts, and
then case studies to bring this hone.

In terms of the logistics, this is just a
short list, but it's pretty inclusive. You have to
fill in alot of gaps. There would be a pre-course
preparation using materials supplied to the nmenbers
of the training session, and sone materials that
they would get on their own, but it would be
reviewed prior to the onset so that you didn't
spend a lot of tine because the duration of this
course woul d be sonewhere--the didactic part would
be sonmewhere between one week to two weeks. That
woul d still be titrated. So with the linted
anmount of time and given the |levels of education
and experience of nost of the reviewers as well as
the investigators, it's not necessary to spoon-feed

themmaterial they' ve already had. They know nost
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of it, some of it better than we do, of course.

The second point--and this is not in
chronol ogi cal order, of course--the evaluation
woul d consi st of review ng of published or
gener ated PAT exanples. So, in other words, at the
end of the sessions as well as in the honmework
activities, there would be exanpl es of --excuse ne,
let me just kill this. There would be exanples of
processes and--indivi dual processes and maybe whol e
I i nes where PAT was enployed. And the idea would
be to interpret this in a way that would be
eval uated by the instructors.

The course structure would be a little

different. This is sort of a hybrid structure from

some Washi ngton, Purdue, and Tennessee ideas. A
didactic portion from for instance, 8:30 to 3:00
p.m, followed by a team based case study review.
So for the last two hours of the day, instead of

| ecturing to people who have been bl unted and

bl udgeoned by ei ght hours of continual speaking,
you woul d go as a group--this would include
instructors and students, to go through the case
studi es together and pull out points and have
teans. The initial size of the participants woul d

limt the nunber of teans, of course, but
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eventual ly.

Then homewor k woul d be included, which
woul d essentially be application of the day or the
conbi ned days' instruction to sort of build up to
the evaluation or the assessnent that would
term nate the course

The practical training, which, again,
woul d occur before the final assessment, but the
practical training would be divided--this is--a |ot
of this is open for reorganization, but would flow
sonmething like two to three days at Washi ngton,
Tennessee, and Purdue, with the individual schools
using their facilities and their strengths to
broaden the training to the point that people have
hands-on experi ence doi hg sone nonitoring, have
hands-on experi ence doi ng data handling and | ooki ng
at nore than one sensor, so that by the tinme the
participants finished, they' ve hopefully been
exposed to it, at least to the extent to appreciate
the problenms. And, again, sone--one of the
reviewers in the audience--1 don't see him here,
but, you know, he's been | ooking at applications
that had NIRin it. Some of themare 20 years ol d.
So it's not like this is brand new But to get

hands-on | think would be a great benefit.
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That's the state at this point, and |']|

be glad to try to address coments, and the rest of

the teamis here as well, if there are any
addi tions.

DR. RUDD: | have a coupl e of
observations. First of all, just to say it |ooks

really good. Wiere do | sign up?

DR MORRIS: You'll probably be signed up
but as an instructor.

[ Laughter.]

DR. MORRIS: Hold that thought.

DR. RUDD: Really, a couple of
observations about things that nmaybe aren't
i ncluded and, you know, this is in the interest of
bei ng constructi ve.

DR MORRIS: Actually, if you'll hold that

t hought for just one second, I'll pull up our
"what's missing" list. You can talk.
DR RUDD: Al | was going to say is under

the list of process anal ytical technol ogies, |
don't know whether you've included it with sone of
t he headi ngs you've used, but 1'd like to say
sonet hi ng about acoustic nonitoring, obviously.
You' ve got a phrase in there of chenical imaging,

and | wonder if we ought to extend that to include
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spectral inmaging as well.

DR MORRIS: Yes, | think that's sort of
what we had in mnd. It was supposed to be
inclusive of that, but maybe we should say it

specifically.

DR. RUDD: The other termis--I don't know

how common this is, but process tonopgraphy.
think there's a whole area there, 3-D inmagi ng of
the process.

DR MORRIS: Yes, there's a fair anount

DR. RUDD: You may have included it, so
I"mjust really--

DR MORRIS: No, not really, but--

DR. RUDD: Just as a safety net.

The bit that | think is really noticeable
by its absence, though, is any reference to the
processi ng equi prent itself, so |I'm noving away
fromthe analytical. And I'mjust thinking, Is
there value in an appreciation and an under st andi ng
of how the anal ytical technol ogy needs to interface
with the processing equi pnent?

DR MORRIS: Yes, | sort of envisioned
that as being enconpassed in part--and | don't

know, Mel, you'll have to correct me if that's what
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you're thinking, in the list of going through the
unit operations--

DR. RUDD: Ckay.

DR MORRIS: --you would be describing the
equi prent. Is that--
DR. KOCH: Well, I'mnot sure if you're

referring to the sanple interfaces or just the
f eedback?

DR. RUDD: Well, | guess what |'mthinking
about is, you know, heaven forbid, you could
envi sage a situation where a perfectly applicable
PAT is being used, but naybe the way it's been
interfaced with the bl ender, the granul ator,
what ever it might be, or even the granul ator or
bl ender itself that's being used could be
i nappropriate. And | think--1 would hope that a
revi ewer woul d have just sone kind of basic
under st andi ng of the rights and wongs of how to
do- -

DR KOCH: | think we had one point in
there that had to do with applicability--

DR MORRIS: |Is this the one, sensor
sanpl e pl acenent and nmi nt enance?

DR. KOCH: No.

DR RUDD: But | think it's interfacing at
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the first level, but then it's about not just have
you hooked the PAT and the processing equi prent
together correctly. It is, is that combination
appropri ate?

DR MORRI'S: Ah, yes.

DR. RUDD: |'mnot sure if |I'm nmaking that
cl ear.

DR. HUSSAIN: | think you have--David, for
exanpl e, a classical exanple of that is you are
doing blend uniformty for a blender and you have a
probe in one location, that's an
i nappropriate--it's not going to catch that spot
and so forth.

DR RUDD: Yes.

DR. HUSSAIN: But it's a tumbling bl ender,
one--so that--

DR RUDD: It's exactly that sort of
thing, just a basic appreciation of the strengths
and weaknesses of different processing equi pnent
and how they can be interfaced with what m ght be
perfectly good PATs but used wongly.

DR CHIU  Another point is | think for
the benefit of the FDA reviewer and investigator,
it would be very useful to have hands-on experience

in a pharmaceutical nmanufacturing setting, if sone
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conpani es can offer us.

DR MORRI'S: W' ve tal ked about that, and
Kel sey Cook from Tennessee has tal ked about that in
terns of trying to get into some specific conpanies
with whom they have rel ationshi ps, and Mel has done
the sane.

At Purdue, we have a pilot |ab set up
whi ch woul d probably suffice, at |east for that,
but in terns of seeing an operation, there's--in
terns of getting in to see an operation, there are
certainly potentials that we can view. In terns of
hands-on using it, | think that would be
restricted. Most of the conpanies aren't going to
want people conming in and actually performng batch
production. But, yes, that's certainly on the
Iist.

MR. LEIPER. One of the things that's
actually quite interesting, | think the content is
superb, but | think the context is--mght be a bit
that's nmissing. W've been talking an awful | ot
about holistic approaches, et cetera, and now we're
delving into specific areas, and we could quite
easily get into these areas, which are quite--could
be quite irrel evant wi thout some nethodol ogy to put

that in place. And the thing that | see as maybe
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being missing here is looking at risk assessnment, a
formal approach to risk assessment to actually
sel ect how you're going to nmanage your risk, which
is what the effective use of PAT is actually about.

Now, FDA happened to have this
exceptionally good system but the industry doesn't
know about it. And the other thing that's
interesting, and Ajaz made the coment, that, you
know, in risk assessnent it was for safety and
efficacy. But the risk assessnent goes back to the
design of the process, et cetera. And | feel that
if that kind of thing is mssing, we could be in
danger of what we've been doing in the past, which
is to say any problemthat we get, the answer is
HPLC. The answer is the nost appropriate solution
that manages the variability and it actually
manages the noise in the system and the way that
you do that, | believe, is through good risk
assessnment and managenent systens to ensure that
that risk that's been identified is properly
managed.

DR MORRIS: Yes. |'mnot sure exactly
how to capture that, but we'll--

MR. LEIPER. |'mstaying for a day.

DR MORRIS: Ckay. W'll put it inas a
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formal approach to risk assessnment, and naybe we
can talk with Mel a little bit afterwards as well.

Ri ck?

MR COOLEY: A couple other unit
operations that appear to be m ssing, one was
process chromatography. It was--

DR MORRIS: | thought we had that in
there. Did we not, Mel?

DR. KOCH: W don't have it in as a unit
operati on.

DR MORRIS: Not as a unit op. W have it

DR KOCH: Analytical technique but not as
a unit op. W still have some additions to fill in
under neasurenment systens.

DR MORRIS: Yes, but we do have
i n-process sensor--this is where we have it.

MR. COOLEY: Right. But up under your
process operations, there wasn't any nention, under
separation techni ques of process chronatography
operations as a manufacturing step

DR MORRIS: As a manufacturing step
Yes, | think we were sort of |unping everything,
including distillization--

DR KOCH. That's a good point.
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DR MORRIS: Crystallization

DR. KOCH:. You coul d add chromat ogr aphy
under--in addition to separation, or in addition to
extraction.

MR. COOLEY: Also, | don't know if you
would like to have filling operations on that |ist
of unit operations.

DR RUDD: | think actually there's quite
a few m ssing, you know, things |ike conpression
and suspension preparation, that kind of thing.

The list is not conprehensive.

DR. MORRIS: Right, right.

Let's see. Who's not here? Eva. Send
all of your suggestions to Eva.

[ Laught er.]

MR COCLEY: Was there a nention in there
on validation, like software validation and the
anal yzer validation?

DR MORRIS: Yes. Well, there's a couple
of places. Inthe DQ 1Q OQ PQ there's--

MR. COOLEY: Ckay, analyzer--

DR MORRIS: --analyzer validation

MR, COOLEY: | don't knowif you need to
spel |l out software validation since that's going to

be an inportant part of it.

file:/l/l[Tiffanie/results/0613PAT2.TXT (182 of 206) [7/11/2002 2:55:42 PM]

182



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR MORRIS: Yes, | think that's--that was
sonewhere. | don't know what happened to it. Was
it specific somewhere? | can't remenber.

DR KOCH:. W thought the vendors
menti oned yesterday that they had that taken care
of .

MR COOLEY: GCkay. Could I get his nanme?

[ Laught er.]

MR. COOLEY: Then one last thing. It's
kind of like David was tal king about, ensuring that
what the anal yzer is seeing is correct, and that
could be as sinple as how do you know that a w ndow
isn't blinded or a sensor's wi ndow isn't blinded
during operation. Have you taken that into account
to assure that that doesn't occur? And if it does,
how do you detect that? And extending that further
into an on-line analyzer versus an in-line
anal yzer, if you're extracting a sanple fromthe
process, you know, review with the person to make
sure they have sonething in place to ensure that
they're getting the valid sanple to that anal yzer.

DR MORRIS: Yes, | think we have a
separate sanpling section. | can't find it right
now, but it's in here somewhere. Here we go. So

in here you're saying--
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MR, COOLEY: Maybe cover it by just
mentioning representative. That nay take care of
it.

DR MORRIS: Right. | nean, these wll
have to be fleshed out a good bit for the actua
didactic part. And, hopefully, | mean, if you come
and watch a |ine where you' re doing a wet
granul ation on-line, you'll have to becone
sensitive to a window filing and things |ike that
as your data flat-1lines.

[ I naudi bl e conment of f m crophone. ]

DR. MORRIS: Yes, right. You can get
a--you can really come to an endpoi nt quickly.

MR HALE: Ken, did | see this was a
one-day course?

DR MORRIS: Oh, no, no.

[ Laught er.]

DR. MORRI'S: Hal f-day, half-day. Just
8:30 to 3:00, that's it.

No, no. It's sonewhere between a one-week
and a two-week didactic. Then the two- to
three-day stints at the universities or conpanies
would followthat. | don't know if they would
follow right on top of it. It would depend.

DR HUSSAIN: And which school will give
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the master's of science in PAT on this?

[ Laught er.]

DR MORRIS: | don't know. WMaybe W kes.

Anyt hi ng el se?

DR. RAJU. | thought it was a really nice
course formulation. | can't believe you did this
in three hours.

DR MORRIS: Well, actually a lot of this
came--was done--Ajaz had given us--if you renmemnber
Kel sey, Steve, and Mel all submtted sone, so we
had a good backbone to start with.

DR. RAJU. It was interesting to see that
you had performance evaluation at the end to figure
out if the people you were teaching were taught
well and learned well. And | notice that you used
a case study format to do that eval uation

First, why did you choose that? Wy did
you choose not to include nore of a theoretica
under st andi ng as a second neasure of testing? And,
third, how do you nmake that case as real as
possible to the industry situation they wll
ultimately revi ew?

DR MORRIS: Let nme just preface it--wait
one second, Mel, let me just preface it by saying

the homework is actually an ongoi ng eval uation
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1 process.

2 Go ahead, Mel.

3 DR. KOCH: The purpose of putting the case
4 studies in there is that we were going to try to

5 make sure that we reflected back on the case

6 studi es as ways to have denonstrated some of the

7 theoretical things.

8 DR RAJU. You woul d connect them back--
9 DR MORRIS: Yes, we would definitely link
10 them back to the theoretical--the physics and the
11 engineering essentially, but in a context that they
12 woul d typically find thensel ves working in. But

13 the homewor k woul d be the ongoi ng eval uation

14 DR. WORKMAN: | keep | ooking at that and
15 see chemonetrics, and yet many of those topics are
16 chenmonetrics. So | was wondering how you are

17 distinguishing that itemfrom say, correlation

18 pattern recognition, other things that are normally
19 grouped in that category?

20 DR MORRIS: 1'll have to defer to the

21 Uni versity of Washington for this.

22 DR KCCH. We still have to refine that,
23 but it started out as a list of all those things

24 that when we're leading up to chenonetrics and

25 actually we stuck in the basic statistics as a way
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to get the ball rolling. And certainly we can
refine because you get into regression and sone of
the other things, and, yes, they could be subsets
of--this is still awful early in terns of
finalizing it. W weren't sure there was a
chermonetrician left in the crowd.

DR MORRIS: |Is there sonething that |ooks
like it ought to be altered?

DR. WORKMAN:  Well, | would suggest you
take out chenonmetrics and put, you know, other
items specifically that you will cover that do fal
wi thin chermometrics, or put everything under
chermonetrics that refers to chenometrics. Either
way.

DR MORRIS: | think there will be, as Ml
said, there will be a |ist under chenonetrics by
the tine the participants have to weather this.

DR. RUDD: There was a point com ng out of
our group which Judy included in the summary that
I"d really like just to bring to the fore, and that
is that we see a programlike this as being
applicable to R& people fromindustry as well.

This is not just about educating the reviewers.

And | think, you know, speaking

personal ly, | would say the creation and exi stence
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of this programreally is an inportant step and a
strong nmessage to, | guess, address the issue that
Aj az tal ked about in the first session yesterday,
which is that one of the barriers or one area of
resi stance, passive it nmay be, is actually within
R&D in the industry, and we need things like this,
an accunul ation of things like this, to really
bring that nessage out and to create the incentives
that R&D needs to do all of the exotic but
additional stuff that we've been tal king about in
the last two days. |It's inportant that it's good.
It's inmportant that it exists.

DR KOCH: To add on to that, | think
that's definitely a situation that needed to be
addressed with regard to R&D. But | think there's
anot her group that's internedi ary between these,
and that's the regulatory affairs and quality
assurance groups within industry that are going to
be reluctant to nove things through unless they
under stand sonme of the basic termnology. So there
may be a renedi al course of some kind.

DR MORRIS: But | think there's
al so--there's a clear intent that the course
transition to a broader audience, is ny

under st andi ng.
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DR KIBBE: Has anybody di scussed the
possibility of either putting this on-line or
taping it and then getting a bigger distribution?

DR KOCH: W're trying to at least get it
on paper here first.

DR MORRIS: But it's a good idea,
particularly for people who can't nmake it.

Anyt hi ng el se?

[ No response. ]

DR KIBBE: Thank you, Ken

We're noving along at a breakneck pace.
This is the kind of efficiencies you get when you
put PAT in your process. You get to end severa
hours early and brave the weather

| believe on ny schedule, this is where
Ajaz gets to do his two-and-a-half-hour
presentation in 20 m nutes.

DR HUSSAIN. Well, | think this second
meeting is comng to an end. In many ways, | think
my enotional highs and | ows sort of reflect the
first neeting, again. | was goi ng down, down, down
the first day in terns of, you know, what to expect
fromthis nmeeting, and then it sort of cones back
again and gives me nuch, nmuch nore hope to nobve on

And | think this neeting again did that in the
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sense that the types of recommendations and
informati on that you are providing is very, very
useful to us and it keeps us going and maki ng sure
that we're on the right track

So | have sone sort of closing remarks and
sort of next steps here, and | thought |I'd start
with a remnder. One thing that sort of started
pulling me down the first day was the discussion on
flaws, flaws, flaws. And | think a renminder to
mysel f and to everybody is that we--1 personally
believe the quality of products available to U S.
patients is good. |In fact, | think when we go to
I ndia every other year on a long trip, we take al
of our medicines fromhere. And ny wife is a
physician. She won't buy anything fromthere. So
you can see how nuch faith and trust we have

So just personally speaking, as a
consuner, and al so froman FDA perspective, | think
the PAT initiative did not raise that as a concern
And | just want to remind us that we are not
questioning the quality of products available to
the U S. patient. It is good.

Wiy is it good? And | think the current
qual ity assurance system which is setting the

specifications, cGWs, and the testing, is able to
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prevent the release of lowquality products. | can
just look at the nunmber of Class | recalls.

They're very, very few You can count on one hand
the nunmber of Class | recalls.

There are a nunber of Cass IIl recalls
which | think to my thinking reflect some of the
efficiency issues that we are trying to tal k about.
But froma safety and efficacy perspective and the
concern, | don't think we have that concern

So what we are tal king about is that
currently level of process understanding is |ow
and, therefore, requires a very high |evel of
scrutiny and need to reject product of unacceptable
quality.

| believe the reason for that is our
process understandi ng has been |imted because we
deal with conplex systenms. These are not sinple
systens, although a tablet |ooks sinple, but in
terns of physics and chemistry, it's quite a
compl ex system It's nultivariate, and
traditionally we have approached formulation
devel opment as--1 used the term"odd" (?), and |']|
use it again, with the perspective of saying
that--1 nean, that's how we energed in terns of

devel opi ng formul ations and so forth. And the
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1 tradition has been, as we treat these systens as

2 uni variate systens, and we do one factor at a tine

3 experinents and somewhat trial and error

4 experinments. So it really doesn't give us the

5 | evel of information that | think is now needed.

6 It was okay 30 years ago, but now | think we are

7 dealing with far nore potent drugs, far nore
8 conplex drugs in terns of their physical and

9 chem cal behavi or.

10 I think we have reached a linmt of what
11 our enpirical approaches have been able to provide
12 for us in the past. And when | talk or when Janet

13 tal ks about enpirical-based Gw, it's not--it's

14 sort of a criticismof the GW, but it's

15 essentially a criticismof the data on which the

16 GWs are based. The data itself is enpirica

17 and error, so what do we expect?

18 The ot her aspect, | think, | strongly

19 believe that our raw materials, especially

20 excipients, are not well characterized. | don't
21 see a solution to that in terms of functionality
22 test as a solution to address that issue. It wll

23 hel p, but not truly. PAT | think brings the issue

24 more directly on to the mxture that we're

25 interested in.
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Qur equi pnent sel ections have been by
tradition, and the process factors that we dea
with, we generally have limted information. And
the question, at |east fromthe FDA perspective,
al ways seens to be: Are they truly optinmal or not?

We have devel oprment crunch, and clearly,
post - approval changes that require prior approva
suppl enent is a hindrance in the process. So
conmbine all this together, |I think we need--or we
have a system which can really be inproved. And
efficiency, although not directly linked to
quality, | think there is a link. Because if you
have | ow efficiency, you actually have a risk of
poor quality. 1'mnot saying we have a risk of
poor quality. If you have enough resources and so
forth, the quality is maintained. But our
resources are getting tight and tight. So | think
we are working harder and harder, and there comes a
poi nt when the systemstarts breaki ng down. And
bef ore that happens, | think we need to change.

And so we have an opportunity to change and i nprove
before we run into a crisis.

So, again, limted but sufficient for
approval process understanding can lead to it,

because that's the current situation. Low process
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capability, scrap, rework, recalls, protracted
production cycle times and | ow capacity
utilization, resolution of process-rel ated problens
slow and difficult, and high cost of conpliance.

But froma public health perspective, it
|l eads to risk of drug shortages, and we deal with
that on a daily basis. Releasing of poor quality
product, recalls, here | would put the Cass Il
recalls. Del aying approval of new drugs, again, at
| east since | joined the agency, the last three,
four years, this is when we are seeing quality
probl ems hol di ng back your bl ockbuster drugs.

Quality problens also we've seen can
confound your very expensive safety and efficacy
dat abase itself. And keep in nmind, quality is the
foundation that allows you to nake the safety and
ef fi cacy decisions that you make. The other way
around, if you say it's safe and effi cacious, you
can't change the quality standard. So | think that
has to be sort of understood.

So the next step, | think, what are the
approaches available to us? Approach 1, Option 1,
i ncrease the | evel of FDA scrutiny. However, FDA
resources are limted. Wile the nunbers of

product and manufacturing establishnments are
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i ncreasing, our nunber of folks available for

i nspection are the sanme or are going down. And our
ability to inspect, our ability to nanage the

revi ew and assessnent process is being chall enged
in terms of the resources that are available to do
t hat .

So we felt Option 2 was a better option
increase the | evel of process understanding so that
all ows us to prevent rather than scrutinize nmuch
nmore. And PAT is being used as a nodel system
that's not only technology. There are other
approaches to this. But PAT is a way for us to
nmove forward and hopefully bring other technol ogies
and ot her approaches along with it.

So the current systemin a sense is
predicated--it is very essential to have very
strict adherence to SOPs and all other docunented
procedures. This is a critical step in the quality
assurance. So the cGW part, without the cGwW
part, the testing literally will not have any
value. So the two conbi ned make sense for the
quality system So the GW part and the testing
part are both part of the sane system and each is
an extremely inportant step.

We have re-specified tine and testing, and
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we use that to docunment conformance. W have
uni vari ate assessnent not a systens approach for
qual ity decisions. Learning essentially stops
after validation, inability to connect the dots,
and the systemis not conducive to continuous

i mprovenent.

We are hoping that PAT systemw || address
sonme of these things. Wy? W hope to have nore
perf or mance- based assessnment, and we can use this
to conformance throughout the process and prevent
manuf act ure of unacceptabl e end- product quality--or
prevent manufacture of product--of unacceptable
end-product--1'msaying (?) . Systens approach
for quality decisions. Wy do | say systens
approach? | think when you start | ooking at
process and you're supposed to nmake deci sions of
rel easing a product on the basis of process data,
you have no choice but to |l ook at a systens
approach. You have to | ook at every part of the
system and connect every part of the systemto nake
those deci sions correctly.

Learning and validation is continuous. W
can--sonme of the dots that we are missing are
connected, and this continues there. | hope this

will be a process which is conducive to continuous
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inmprovenent. It will be a challenge, but how we
set that, | think we have to nake sure our first
gui dance is in that--is noving us in that
direction.

Clearly, we'll still have strict adherence
to SOPs and all of the docunented procedures. But
how we arrive at these SOPs and how we arrive at
the docunented requirement will now be different
because of the higher level of scientific
under standi ng and so forth. So you're turning
t hi ngs upsi de down in one sense. Hopefully that
will be the right approach, and |I'm hoping that
with your help we can make sure it's the right
appr oach.

So there are seven energi ng PAT guiding
principles. Too many spelling mstake. | didn't
check ny--anyway, let's look at an NDA or an ANDA
situation. The guiding principle here is whatever
we do, we should not prolong the review tines due
to introduction of PAT. How we do that, early
meetings with PAT reviewers, industry neetings with
PAT reviewers. Expert technical support avail able
to these reviewers, and we are creating a group of
four or five individuals with expertise in PAT

avail able to serve as consultants to our reviewers
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198

and i nspectors.

At these early neetings, we will identify
GWP issues and discuss it with the PAT inspector,
possi bly have reviewers participate in pre-approva
i nspection with the PAT inspection, so you have a
team concept. And al so consider interim
specifications for PATs. Cearly, we know that you
will need far nore data. The three batches for
val idation, the concept, may not be suitable for
PAT, but it doesn't nean that you hold back your
approval. You'll still go through the sane
procedure, but you would finalize your
specification on PAT later on as part of the Phase
4 conmmitnent.

In the post-approval world, at least in mny
m nd, the scenario is a conpany will go out and
collect data to establish PAT proof of concept or
suitability. W may or we nmay not be involved with
this process. This could be a totally independent
process that a conpany does on its own. But |
think if a conpany wishes to talk to us, at this
poi nt we coul d consi der nmaki ng oursel ves avail abl e
to see whether you woul d agree with the processes
that are already started. But that's an option.

Then once a conpany has col |l ected
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information to establish proof of concept and
suitability, we could have a PAT neeting. It would
be sort of a special meeting to come and tal k about
how a conpany w shes to bring this on line. And
actually we're going through one--we actual ly went
t hrough one such meeting in May with the first
conpany that has cone through with a PAT
submi ssi on.

So a PAT neeting with the PAT team The
goal s and objectives of this neeting would be to
devel op consensus on how to introduce PAT on an
existing line and questions to be addressed or data
to be collected for validation. Discuss the safe
har bor concept. What would that nmean to that
particul ar product? And then work out a submni ssion
and i nspection strategy--when, how, what should be
done?

Continuing on that, |I think FDA will focus
on a high level of training, communications and a
systens approach to revi ew and i nspection, and here
is the CDER/ ORA team approach. M hope is that
we'll have minimal reliance on the prior approva
suppl enent process. W haven't worked this out,
but we will keep this in mnd as we nove forward,

find ways to have mnimal prior approval type of
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requirenents for PAT, because you al ready have an
approved system so we can actually think of noving
towards annual reports and ot her types of

mechani sns to do this. That probably decreases
certainty much nore

I ncreased enmphasi s on underlying science
and nechani sm and assess risk of poor quality. In
our discussions and our neetings with the
compani es, these would be sort of nore enphasized
than what we do today. | don't say that we don't
do these things today, but |I think this becones a
much, much nore enphasi zed aspect.

Now, the question is: |Is industry willing
to nove on--1 can't speak for the whole industry,
but at |east one or two compani es which have
already indicated they're noving in this direction,
one has net, the other conpany we hope will cone
and neet with us soon. So, clearly, FDA is not the
hurdle. So three years fromnow if this doesn't
happen, don't cone to FDA and say you were the
hurdle. | think this is over. You don't have this
excuse anynore.

FDA is working with industry to mnim ze
the risk side of the equation. Industry has to

determ ne the benefit side of the equation by
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itself. | don't think we can hel p--although there
was one suggestion that FDA should define the
benefits. | don't think that's our role.

Success of this initiative depends on one
or two conpanies who will take the lead. So far,
think we're very fortunate we have found those
conpani es. Hopefully this process works out with
t hose two.

Can we afford to fail or not nove forward?
I think you have to nake that decision

Sort of wapping up, one thing which sort
of pulled me down and | was feeling a bit down for
this neeting was--1 said we didn't plan this
meeting well. W had tinme left. W could have
done nore. But, anyway, | think Meeting 3 had very
different objectives in mnd. The discussions on
general principles of validating conmputer systens
and nodel s, especially Part 11 issues, whatever
that needs to be discussed, we will discuss those
t here.

We' |l have a dry-run exerci se on a nock
PAT application, review and inspection decisions.
Need case studies. W set up two nechanisns to get
case studies. The docket that was tal ked

about - -you have the information in your packet--was
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essentially created to get these case studies. And
what | would like to do is nenbers on this
committee sort of contact different industry
menbers and see how we can get exanples and create
t hese case studies, and we can structure the
meeting or a working group session at the next
meeting so that we can actually--since we have
already identified the reviewers and inspectors for
PAT, we can have them go through the subm ssion,

al t hough they woul d not have gone through the
training, but at |east we can see whether we can do
a mock run. And that would be, I think, an

i mportant aspect of the next neeting.

W al so wish to discuss issues related to
rapid mcrobial testing. Wat information should
be incorporated in the general guidance to address
rapid mcrobial testing? One of the mmjor concerns
expressed by mcrobiol ogists was that the chem stry
part cannot handl e the mcrobiological part. There
are significant differences. But the genera
gui dance is not specific to any technol ogy and so
forth. The general concept and principles should
essentially be sufficient here, too. But we would
invite some of the mcrobiology experts to come and

talk to us next tinme, and we will go through this
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di scussi on and nmake sure the general guidance can
have one or two paragraphs to address these issues
al so.

What | plan to do is have this group
essentially run in parallel. Wen we have the
m crobi al di scussi on happening in one room this
group could actually focus nore on the dry-run
exercise. So we can have those two happen in
parallel so that we can do a nore efficient job of
conpl eting the programin one day.

NI ST has expressed an interest to hold a

wor kshop at the time of the third neeting, so there

will be an optional workshop at NIST. | don't have

the program defined or anything, but if there is
interest, we would work towards a workshop where
NI ST would like to sort of share with the group
devel opnment of reference standards, devel opnent of
calibration standards, even conputer validation
aspects, what they have been doing. So there is a
possibility--1 can't promnise whether this wll
happen, but we're working towards an optiona
wor kshop for people to attend this the next day or
a day before, whenever this neeting is.

So that's the next step right now 1'1l]I

stop, and if you have any questions, I'l|l be glad
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to answer them

DR KIBBE: Anybody? Anybody determ ned
to have the last word? Yes, sir?

DR RUDD: I'Il go for it, Art. [|I'msure
it won't be the last word, but 1'll go for the
second to the | ast word, maybe.

Just a point of protocol. How quickly can
we get copies of those summary slides? |'m
thinking for internal purposes they would be
extrenely useful

MS. REEDY: These will be on the Wb
probably Tuesday.

DR RUDD: kay. That's good. Thanks.

And really just a question, A az, about
the rapid micro. | just wonder if we could gain
any prior experience fromthe food industry, for
exanple. |'massunming they nust have addressed
that issue before us.

DR HUSSAIN: | think since | have not
been involved, |I'mgoing to have the micro fol ks
handl e that part of the discussion. So | don't
have that expertise

DR. KIBBE: Anybody el se have any

questions or comrents? There's someone behind you,

A az.
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MR RITCH E Yes, a question in terns of
the availability of making your PAT--not a road
show, but if | needed to do nmore than |I'm doing for
my conpany, would it be possible to hear fromyou
live at nmy site?

DR HUSSAIN. Well, 1've been on the road
show for a long tinme now. Definitely |I think we
would I ove to cone and talk. |In fact, on Mnday
I"mdriving up early norning to Teva
Pharmaceuticals. So I'll be spending a day with
Teva Pharnmaceuticals in Pennsylvania. So, Gary,
send nme an invitation. W'Ill have either ne or
sonebody el se cone and talk to you

DR KIBBE: GCkay. W're coning to the end
of our two days of discussion. | want to thank al
of you for your contributions, your patience with
sonme of nmy poor hunor, and |I'msure that what we've
done will have a lasting effect on the industry and
the regul atory body and the public that we serve.

Agai n, thank you. Have a pleasant trip
honme, and we'll see you at the next neeting.

[ Wher eupon, at 2:38 p.m, the neeting was

adj our ned. ]
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