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PROCEEDI NGS

DR LAYLOFF: | would like to wel cone you
back to the second day of the Process Anal ytica
Technol ogi es Subcommittee of the Advisory Committee
for Pharmaceutical Science.

I would like to have our neeting statenent
from Kat hl een.

MS. REEDY: This neeting statenent is
acknow edgment related to general matters waivers
for the Process Anal ytical Technol ogies
Subcommittee of the Advisory Committee for
Phar maceuti cal Science.

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

The Food and Drug Administration has
prepared general matters waivers for the follow ng
speci al CGovernnent enpl oyees which pernmits themto
participate in today's discussions: Dr. Boehlert,
Dr. Koch, Dr. Raju.

A copy of the waiver statements may be
obt ai ned by submitting a witten request to the

agency's Freedom of Information Ofice, Rom 12A-30
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of the Parklawn Buil di ng.

The topics of today's neeting are issues
of broad applicability. Unlike issues before a
conmmittee in which a particular product is
di scussed, issues of broader applicability involve
many i ndustrial sponsors and academ c institutions.

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

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

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

Wth respect to FDA's invited guests,
there are reported interests that we believe should

be nmade public to allow the participants to
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obj ectively evaluate their coments.

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

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

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

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

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

This is for June 13, 2002.

DR LAYLOFF: Ckay. Now we'll go around
the table and introduce ourselves and our
affiliations starting with John Janes.

DR JAMES: Good norning. M name is John
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James. |'mthe Executive Director of Operations
Servi ces for Teva Pharnaceutical s.

DR. SHABUSHNI G Good norning. |'m John
Shabushnig and 1"'mthe Director for the Center for
Advanced Sterile Technol ogy for Pharnmacia
Cor por at i on.

MR COOLEY: Rick Cooley fromEi Lilly.

MR, CH SHOLM Bob Chi shol m AstraZeneca.

DR. TI MVERMANS:  Jozef Ti mermans, Merck
and Conpany.

DR, WORKMAN:  Jerry Wor kman,

Ki nberly-d arKk.
MB. SEKULIC. Sonja Sekulic, Pfizer.
DR SHEK: Efrai m Shek, Abbott Labs.

F DR. G ANDERSON: d oria Anderson,

Brown Col | ege.

DR KIBBE: Art Kibbe, WIkes University.

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

DR LAYLOFF: Tom Layloff, SGE with the
FDA and wi th Management Sciences for Heal th.

DR BOEHLERT: Judy Boehlert. | have ny
own consul ting busi ness.

DR KOCH: Mel Koch, Center for Process

Anal ytical Chem stry at the University of
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Washi ngt on.

DR. LODDER: Rob Lodder, University of
Kent ucky.

DR SEVI CK- MURACA: Eva Sevick, Texas A&M
Uni versity.

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

DR MARK: Howard Mark, Mark Electronics,
al so an i ndependent consultant.

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

DR Cl URCZAK: Em | G urczak, Consultant.

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

DR. HUSSAIN: Ajaz Hussain, CDER, FDA.

DR. LAYLOFF: Thank you very nuch. W had
a very productive day. W gained sone tinme on our
schedule. | think our working groups nmade good
progress, and we will reconvene those this norning
and continue those discussions for the norning.

I think, Ajaz, did you have anything that
you wanted to particularly enphasize to thenf

DR HUSSAIN: There are sort of three
things in nmy mind: one, starting with education,
the training programworking group. |If, for

exanpl e, you go through the outline and what |
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woul d hope is that you would sort of define the
| earni ng objectives nmore so than the details of the
curriculumitself, in a sense | think that would
really help us to frame the broad requirenents and
focus on what--how do we arrive at the right
questions. | think that's--if you could sunmarize
that today, that woul d be wonderful

And with respect to process and anal ytica
val idation working group, | think this would be
probably one of the npbst inportant aspects for the
gui dance devel opnent process--the genera
gui dances--what type of information--keeping in
mnd this is a general guidance w thout nuch
technical details. | think one of the frameworks
under which we could sort of define validation--
validation for intended use, | think Mheb had sone
suggestions, | think he'll bring those to the
committee this morning. And sort of the rationa
approach to validation. Because ny personal beli ef
is, I think, the GW are so critical that we really
need to have good GWs to ensure quality because
endproduct testing is so limted. And | think the
chal l enge to our inspectors has been in the sense
their workload and their responsibilities so huge,

I think if we can bring rational science with using
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PATs to manufacturing, | think that woul d be
wonder ful because without Gws, | don't think we
have a quality system so validation and
qualification all are extrenely critical elenents
of the whole quality assurance system

So, I'mlooking for sort of an approach

for how would we validate PATs in a rational sense

and what sort of information should be sort of
brought to bear on eval uating these technol ogi es.
So if that is the broad focus and sonme of the

questions we posed and sone of the questions we

provided to you, if you go through those | think

will be very helpful for us to have a summary of
your thoughts so that the general gui dance ni ght
i nclude a paragraph or two paragraphs on genera
principles for validations of PAT.

In terms of process and product
devel opment, | think the concerns that have been
rai sed have been with respect to delay in NDA

approval because of a new technol ogy comning in.

And | think those concerns, in ny opinion, | think

there are, certainly, basis for that but should be

ill-founded because FDA is willing to work with you

t hroughout the process and, in fact, what the off

on the table is we could set up special neetings
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the end of Phase Il and so forth to sinply discuss
sonme of the new technol ogi es so the fear of
del ayi ng NDA approval is renoved.

But at the sane tine, | think the aspect
that 1'd really like to sort of bring inis | don't
think the suppl enent process is an ideal process
for having innovation cone in because a | ot of
these things have to--if you had prior approva
suppl enent for everything it hol ds things back
And the concept that we're trying to develop is a
t eam approach--a revi ew and i nspection team-so ny
hope is a lot of these inplenmentations could be in
an annual report type of a fornmat, rather than a
supplenent. So if a conpany is willing to invest
and go through and apply new technol ogy in the new
drug devel opnent itself, one could inmagine that we
could sort of essentially establish interim
specifications for the approval process because you
essentially have the traditional testing for
validation and so forth. So, essentially for PAT,
you have interimspecifications and we agree to
those, and essentially at sone point when
submi ssion data is collected those become the rule.

So let's think differently--out of the

box--in ternms of howto facilitate new drug
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1 devel opment using PAT, as well as in terns of
2 val i dati on.
3 So it's a big task and the challenge is
4 the general guidance will have to have | anguage
5 which sort of reflects the positive win/wn aspect
6 of this and not be perceived as cunbersone,
7 bureaucratic, and so forth. So that's what we're
8 | ooki ng for.
9 DR LAYLOFF: 1'd like to reinforce a
10 coupl e of those comments. | think for the
11 training, | think the way that this probably should
12 start out is what are the required conpetencies
13 that these people should have and that's the
14 training objectives. And | think the target should
15 be to have the conpetencies required to
16 satisfactorily performtheir assigned duties, which
17 woul d be revi ewing and inspection of these
18 techni ques, and the target should be a certification so it's
19 anicelittle consistent-type function
20 so that people do have--are credential ed that they
21 have achi eved a certain | evel
22 The other caution you see is when you
23 start noving to new technol ogies is everyone starts
24 to nmove to the real mof the possible, rather than

25 the real mof the probable. And if you start noving
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to the possible, you becone paralyzed. Certainly,
the di saster of Septenber 11th does not nean that
we should start designing all of our buildings to
be hit by planes |oaded with fuel. That's a
possi bl e but not probable, and if we | ook at the
regul atory history that the FDA has had with our
i ndustry, the probability of having significant
fraud is very mnimal. The people are very
consci entious; our industry's very conscientious.
So when we | ook at validation issues, integrity
i ssues, we should | ook at probabilities rather than
possibilities.

The other thing | think that would
rei nforce what Ajaz pointed out, if you think you
devel op an NDA and you throw it over the wall at
the end at FDA, it is going to be delayed. On the
other hand, if you take himup on his offer, with
his skilled staff and the trained people to work
with them so that everybody understands what you
are trying to achieve and how you're trying to
achieve it, it will facilitate the whol e process.

So | would ask that you keep focused on
what is probable and not what is possible so we can
keep movi ng forward.

We' || adjourn now, back to our committee
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meetings, our groups. So if you could go back to
the groups--sanme roons?--in the sane roons that we
were yesterday, and we will have a break at 10:15
and you will reconvene with your groups until you
conpl ete your efforts this morning. Thank you
Oh- -

DR KIBBE: When do you want to regroup
here, because | think we will finish a bit early so
we can wap this meeting up maybe by 3:00 or so.

DR LAYLOFF: Would you like to cone
in--would you like to start to convene at 11:15 for
sessions here?

DR KIBBE: What | was hoping is we could
reconvene here imedi ately after |unch--

DR. LAYLOFF: Ckay.

DR KIBBE: --so that each group has tine
to make the summaries and so forth.

DR. LAYLOFF: kay, that's good. One
o' cl ock woul d be fine.

DR KIBBE: Okay.

DR. LAYLOFF: So we will go through our
group di scussions and reconvene here at 1:00
o'clock for wap-up. | will not be able to be with
you this afternoon. | ended up terribly conflicted

in nmy schedule, and Dr. Kibbe has agreed to take
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the hel mand take you to concl usion

[ Recess. ]

DR. KIBBE: [Presiding] | thought we did
really well yesterday, but maybe |I'm del usi onal
O, perhaps, we needed to put a process assessnent
tool in place to see how well we're doing. Each 15
m nutes we decide if we said anything worthwhile.

I still Iike assessnment rather than anal ytica
because | think it gets us away from remenbering
how to do titrations.

Yest erday when we broke, we had sone
peopl e who had agreed to begin our thinking towards
a docunent that could be used by the agency to
fornmulate its guideline on validation. | think
we' ve cone to sone good conclusions. | don't think
anybody woul d di sagree with the fact that we're not
going to come up with 42 different validation
docunents for 42 possible technol ogi es but, rather,
a gui deline where a conpany who has a technol ogy
that they have faith in would use to go forward to
make a case for the agency. W have, | think,

di scussed the fact that you can't validate a
process very well if you don't even know what
process you're trying to validate, and we have a

col | eague who has sone introductory paragraphs or
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sentences ready. He's hiding down there.

MR LEIPER Not quite hiding, M.
Chairman. | like your use of words. | don't think
that we agreed to do anything. | thought we were
directed to do sonething, so we've actually net
that aspiration of yours--well, I've tried to do
t hat .

I think that the other point that | would
certainly subscribe to you that you've brought up
just now, | think that that term nol ogy that we use
about process assessnent technol ogy might actually
be an awful lot closer than analysis, and if we go
back to where we started yesterday, | think the
reason that we went a bit off track to start with
is that we started thinking about chemi cal
analysis. And that is not what it's about.

So I'lIl try and summarize. |'ve got sone
bull et points and we can see how this works out,
and 1'll get themover to Rob as we go through and
we can put themon the screen.

The first issue that we tried to address,
I think, was the background, you know, where we are
now, because if we don't actually have a datum
poi nt of where we are now, of where we think we are

now, we won't know whet her we've inproved or not.
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And fromthat the first bullet point |I've
got is that, whether we like it or not, existing
val i dat ed measurements invariably correlate poorly
with process perfornance. So there are two issues:
one, the nmeasurenents that we nake don't correlate;
and, two, they're validated. And so if we're going
to use that type of validation as our background,
we m ght just be disappointed. So that's where
think | started yesterday.

| al so made the comment that univariate
measurenents are used to infer conpliance of
dynamic multivariate systems. And that's what we
do; that we neasure what we can neasure not what
needs to be measured. That measurenent needs to
be--well, it hasn't been seen a process-rel ated;
there's actually been a divide between the process
and the neasurement. Measurenent is
product-rel ated rather than process-rel ated.

That neasurenment needs to respond to
process needs over the product life cycle, soit's
not a one-off operation. |If we want continuous
quality inprovenent, it's got to be dynamc

And to do that, we need to understand the
process, and the last point in this slide would be

that we've also got to recognize that the
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1 conventional approach to validation mght be

2 limting or, indeed, inappropriate.

3 So, do these bullet points sort of ring

4 bells with you? Does that sum up where we started
5 yest erday?

6 DR. KIBBE: Anybody? Wat we're going to
7 try to do, when we have el ectronically validated

8 our system is put those bullet points up there so

9 peopl e can read them and say, ah, that's one's--no,

10 I"d like this worded different and that different,
11 okay?

12 MR, LEI PER:  Yes.

13 DR KIBBE: | think there's a |ot of what

14 we agreed to in what he said, and | want to give
15 you an opportunity to say, well, | didn't quite
16 agree to that statenent, but it's close to what |
17 agreed to and we'll wordsnith it.

18 This woul d constitute our attenpt to
19 hel ping the Agency wite a preanble to why we're

20 even going in this direction.

21 MR. LEIPER  Precisely.

22 DR KIBBE: And what have you. Wile he's
23 still arguing with the equi prent, Jerry had--

24 MR. LEIPER. Ckay, |'ve got the next one

25 that we went on to, Art, and then Jerry's would fit
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in after that, | think, if | may. Excuse ne.

DR KIBBE: Excuse nme, go ahead, ny fault.

MR. LEIPER. Ckay, then we went on to
tal ki ng about understandi ng processes, and if we
want to understand processes, we've got to break
them down into their unit operation--the unit
operations and begin to understand them
i ndividually and, indeed, collectively, if
appropri at e.

So we break it down into unit operations;
we assess the risk potential fromeach unit,

i ndividually and collectively where it night
i mpi nge, two mght |ink together, using techniques,
for exanple, experinental design

DR. LODDER: May | break in for a second?

MR LEI PER  Yes.

DR LODDER | think it would be a | ot
easier if everybody who has witten text could nove
over to that mcrophone so | could | ook off of it
while you were reading. | thought we'd just keep
thi ngs going faster.

MR LEIPER  Okay.

DR KIBBE: O if you could give himyour
first set and he could type in--

DR LODDER: Ckay, well, whatever
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DR KIBBE: A couple of you had--you have
it electronically. GCkay, so--Tom you had
somet hing el ectronically? Good. Al right.

MR LEIPER. So, you know, that's what we
woul d do; we woul d address the risk potential. W
woul d then--we'd be | ooking to design systens to
manage the risk, and that could be univariate
measurenents, it could be nmultivariate systens. It
could be anything, but it would be certainly
directed at what the need was.

We woul d then devel op systens. The next
step would be to establish proof of concept. And
then to chall enge, which would be conventiona
validation. But this is all related to the design
of the system |It's not--you know, we just can't
pick it out of the air.

And the objective is to confirmthat
processes--is to confirm process and measur enent
validity in real tine across the life cycle of that
process.

And then | thought that's where Jerry's
list of bits mght fit in, but that was where | got
to.

DR. KIBBE: Anybody have a comment about

what . .
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[ No response. ]

DR KIBBE: | have one little aside.
Listening to you, it sounded |ike you were
descri bi ng changing fromwhat we have to a
conpl etely assess process from begi nning to end,
and | think what we're going to see is segnments of
the process being assessed with, you know,
technol ogy being--and then that grow ng across
i nes of production.

MR LEIPER | agree entirely with your
viewof it. | see it--1 don't--this is what our
overall objectives would be and it would be the
journey to get there and | think that's where--

DR KIBBE: Al right. W're starting to

see sone of your words up on the--

DR. NASR: Art, | want to nake a coupl e of

conmment s.

DR KIBBE: Sure.

DR NASR These are intended to be
general comments, but nmay | address sone of the
validation issues we are dealing with. | spent
time reading the transcripts of the neeting we had
in February, and | decided to stay conpletely
silent yesterday because about half the coments

made nysel f about validation when we net in
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February. Sonetinmes when you listen, you get a
bi gger picture and better understandi ng of what's
goi ng on.

I think two comments, good conmments, were
made yesterday: one about the validation of the
process need to be done after we understand the
process. And the data and the infornmation gathered
during the process devel opnent is just useful to
devel op the process and the process needs to be
val idated only after conplete understanding of the
process taking place. | think that was an
excel I ent conment .

Anot her comment that was nade by Rick
Cool ey, and Rick and | discussed it substantially
afterwards, and that is the focus of validation
needs to be on the intended purpose to nmake sure
that the nmeasurenents that we are naking are
suitable for the intended purpose only. And we do
not and we should not focus on validating the
technology itself or the device, whether it's
anal ysis or an instrument, because if we do that,
we will not be able to achieve what we are being
asked to achi eve.

So because of that, ny suggestion woul d

be, for the purpose of a general guidance, that we
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have three paragraphs: one paragraph sinply to
state that validation needs to be tied to the

i nt ended purpose to nake sure that the suitability
for the intended purpose.

The second would be to outline mgjor
validation criteria that nmust be achi eved no matter
what application or neasurenent we are dealing
with. W are tal ki ng about robustness, we are
tal king about suitability, and all the things that
nost of the people in this roomare famliar wth.

And the third paragraph sinply |ist
avai | abl e docunents and gui dances avail abl e such as
I CH docunents and the agency gui dances on
anal ytical and process validation where we can | ean
on and abstract and gather information that we can
use.

Again, in summary, | suggest that we nake
our validation input into the guidance to be
sinmpl e, general, and without going into too nmuch
details because if we go into details and try to
provide validation criteria for all possible
measuring devices, | don't think we'll achieve
t hat .

Thank you.

DR KIBBE: Are those your words?
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MR LEIPER  Yes.

DR KIBBE: Good. W're starting to get
to where that is. Does soneone el se have--he's got
yours, too, right, Jerry? Then we're going to
start putting themin order. Yes, sir?

DR. WOLD: Just a short conment to Ken
It seens that Ken is very nuch focused on
validating the process. | think we should perhaps
di scuss the two. W have the validation of the
process which is necessary in the process, and when
we use process in manufacturing, but we al so want
to validate that PAT neasurenents give informtion
about the quality of the product. That's two
different things. And, as Ken says, the quality
measur enents made for the products do not
necessarily correlate well with the neasurenents
for the process, but they're still needed. So we
have two sets of objectives.

DR KIBBE: W could certainly divide it
again and say that we can validate a process, but
we al so have to validate the instrument we're using
to neasure the process, and then we have to
val i date whet her those things are all resulting in
a product that's what we wanted. And we coul d even

go as far to say how do they help us understand the
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endproduct quality.

MR LEIPER | think it's not com ng off.
The objective is to confirm process and neasurenent
validity in real tim across the process life
cycle. | nmean, that's what we are trying to do.
If you remenber, the very first statement | said is
that we do use validated neasurenents today, but
they don't correlate with process performance. So
as you go through these two slides, that's the
transition. And | agree with Sonja all the way
that we've never seen measurenent validity and
process validity actually | ooked at in the sane
cont ext .

DR. KIBBE: Thank you

MR. LEIPER. And | think that the point
you neke is actually a good one, and what | was
trying to do in terns of the unit operations, et
cetera, is that we heard a | ot about risk-based
assessnent, but when we were tal king about
ri sk-based assessnent, the quotation yesterday was
about safety and efficacy, it wasn't about
processes. Processes are what deliver safety and
efficacy. So | think that we've got to take
ri sk-based assessnent and FDA's got this in their

HACCP procedure. |It's actually sitting there

file:/ll/[Tiffanie/results/0613PAT2.TXT (25 of 206) [7/11/2002 2:55:41 PM]

25



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

It's just that we don't choose to use it. But
that's a very good way, a very good net hodol ogy for
begi nning to understand what the variability is, as
Sonja would prefer to see it called, or risk
Because that's what we're trying to do in
processes: we're trying to nanage that potenti al
variability out.

DR KIBBE: Do you want to comment on
what's being mracul ously presented to us here?

MR CHISHOLM | think the first point is
that this is a general gauge so we can't be too
specific. So I'll try to keep--other statenents
fromyesterday a fewthing that | said, and | said
I'd do that Iast night.

The first one says the validation
protocols will be different dependi ng on whether
you're dealing with a new product or an existing
product. It's a very, very different thing that
you have to do. Because a new product has
probably, hopefully, been designed with
manuf acturability and all these principles in mnd;
wher eas exi sting products haven't. Ckay.

So when you apply PAT retrospectively, |
think you probably will have different validation

protocol s than you have for new products where

file:/l//[Tiffanie/results/0613PAT2.TXT (26 of 206) [7/11/2002 2:55:41 PM]

26



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

you' ve been sinking it into the process all al ong.

The second point is | think that your
validation plan really needs to reflect the
holistic nature of the systemthat you're in. |If
you have actually got a system where you' ve got
real-tinme quality control and real-tinme quality
assurance for the product comng off at the end al
statistically based, that's a very different
situation for someone who's sanpling occasionally
outlying even using these techni ques.

And so, you've got to renenber that if you
have what |'ve just described, RTQC, RTQA, then
what you do is, every tine you manufacture a batch
you essentially revalidate your process because
you're nonitoring through both the QA and QC. So
that's a very different situation fromthe one
where you're occasionally sanpling. And we don't
use the word "statistically" often enough, | don't
t hi nk.

I think the second one's a very inportant
poi nt that we haven't touched on, and it's going to
be very, very inportant for the FDA, as well as the
i ndustry. There has to be sone neasure of yes or
no, even though it's always going to be maybe.

You' ve got to be able to see why you
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passed sonething and why you failed sonething. So
I think that your validation rationale has to find
some way of establishing that so that when you go
to predict in running a manufacturing process you
can justify it yourself to the authorities that you
are actually in conpliance and why you took that
decision. And | think that's quite a gray area,
and | think it has to be addressed in sone way.

Ckay. Those were the three things you
asked ne to do yesterday.

DR TIMVERMANS: | just wanted to nake one
or two conments. | fully agree with what Ken and
Bob have been saying so far. But | think we should
take a look at what reality is. | suspect from
experience that we will be inplenenting process
anal ytical technologies first sparsely, and then
| ater on we nmay design our processes around it.

I think what we need to do is realize that
and really provide guidance in the area of howto
i mpl ement - - maybe, you know, we would start with one
unit operation. |If | look at some of the processes
that we've used process analytical tools that we
haven't used it in each unit operation, rather
we' ve picked those that we felt needed the

technol ogies and inplenmented it there.

file:/l/l[Tiffanie/results/0613PAT2.TXT (28 of 206) [7/11/2002 2:55:41 PM]

28



file////ITiffanie/results0613PAT2.TXT

1 So, | think the overall approach is

2 correct and is a lofty goal, but | think the

3 reality is that we will be inplenmenting themin

4 just bits and pieces. So | think the guideline

5 needs to address how to inplenment it in such cases,
6 not only for new products--and | think even with

7 new products, if we're designing our processes to
8 be able to--to accept these process anal ytica

9 tools and marry the two, there's still the need and
10 certainly, | imagine, a significant nunber of

11 applications will be applied to in-line products
12 because we know we have problenms with in-line

13 products. So | think that's sonmething that the

14  guidance needs to address. Not only the overal

15 heuristic approach, if you have a new product and
16 you have every opportunity to inplenent it, but

17 just also on a case-by-case basis or on a

18 case-by-unit operation basis, if you will.

19 MR LEIPER. | agree entirely with you
20 think one of the problens that we've got when we
21 tal k about validation just nowis that we've got a
22 statenent about validation that the process will be
23 fit for what it's intended or, you know, sonething
24 like that. | think that what we're trying to do

25 here is to get behind the nethod the basic
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systenmatic approach, and |'ve been in a simlar
situation and | think that what we do is that we've
got a problem we then say, why have we got a
problem and we identify the risks, et cetera, and
we go through it in a pretty |ogical nanner.

Now, what |'m concerned about is that I
don't think that we look at a lot of validation
fromthat |ogical perspective. And | think that if
we give people a systematic approach to validation,
they can plan their scientific response agai nst
that systematic approach; whereas, as it stands
just now, there's no such thing as a systematic
approach. Different conpani es have different--you
know, they look at it in different ways and cone up
with simlar types of solutions, but it's a
systenmatic approach that coul d be agreed between
i ndustry and the regul ators for how one addresses

these problenms that woul d probably help to take us

forward

DR TIMVERMANS: | fully agree.

DR. KIBBE: Anybody el se?

MR CH BWE: | think Ken's conmments, as
wel |l as Bob's comments, | see themas very val uabl e

for making the foundation for process and

anal ytical validation; and if we could use those
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principles to tie in with what Tom and Jerry

poi nted out yesterday--and | believe they're going
to present sone of that today--where we could
differentiate frombatch process, as well as

conti nuous production process, and then we al so
have to use the intended-use validation approach,
not necessarily always going back to the
traditional validation approach which is going to
tie us down.

So | think if we use those as the basis
and foundation, we'll end up with very good
gui delines at the end of the day.

DR KIBBE: Anybody el se?

DR MLLER | think we'd probably al
agreed that what Ken said is the goal, and the
question is probably howto get there; and partly
how to get there is where we're going to start from
how we're going to approach it. That's why
yesterday | nade a coment, is it reasonable to
start fromthe current validation paradigm and ny
thought then and it's still ny thought now was that
interms of actually inplenmenting it in practice,

t he peopl e involved both, you know, fromthe top
Il evel all the way down to the field inspectors

woul d probably be nore confortable if we had a sort
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32
1 of a revolutionary approach outlined, rather than,
2 you know, just all of a sudden changi ng the whol e
3 par adi gm suddenly, so they'd start from somewhere
4 they're famliar with and there would be a greater
5 confort level and, therefore, a greater acceptance
6 | evel of the new paradigmns.
7 And | think one of the things we should
8 try to think about, you know, during our session
9 this norning is the path to get to where we want to
10 be at.
11 DR. KIBBE: Does sonebody have a path?
12 M5. SEKULIC. Not necessarily. | do have
13 a comment, though. | concur fully with Nasr. |
14 did a lot of talking during the |ast session. |
15 think we covered a ot of good territory. |'m not
16 convi nced that we're not overconplicating the
17 situation. Gkay? |I'mgoing to try and chall enge a
18 few t hought concepts here. Separating the two
19 validation--into two validation approaches, one for
20 pre-, one for post-, may not necessarily be the
21 right thing to do. |If you validate before or after
22 the NDA, we're still concerned about the appropriateness for
23 i ntended use. Therefore, the sane
24 | ogic, the same sequence of actions, methods of

25 el enent, identification of sources of the
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variability, identification of critical paraneters,
control points, followed by validation of those
and, thus, the docunentation of that, we're done.
Don't we already have the pieces and the franmework
in place? Are trying to conplicate things too nuch
by raising PATs to a new | evel of scrutiny which
may not necessarily be warranted?

DR KIBBE: And what do peopl e think about
that? We're very quiet this norning. | think we
need to nmake you run around the table. Yesterday
we were so fired up. Did you have a |ong night or
somet hi ng? Go ahead.

MR. MADSEN. Yeah, | totally agree. |
think that we've been--in a perfect world, which we
don't have, we should have been validating nethods
and processes this same way all al ong, and
realize that maybe, you know, back several years
ago we weren't but, certainly, the goal is to
validate the nethod, to validate the process to do
it in alogical, sequential way. And | don't see
where PAT would be really any different. There may
be some differences in nultivariate versus
uni vari ate analysis that we have to worry about and
maybe some of the methods are different in

t hensel ves, and naybe because of the nethod
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differences there mght be sonme little quirks we
have to deal with, but basically validation is
val i dati on.

DR KIBBE: |Is this a good time for
Jerry's list of things that are inportant in a
val i dation process that apply to any validation
process that we could just put in here and
reiterate and say, guess what, you've been doing
this and these are what we really still want?

DR WORKMAN:  Well, as Professor Lodder
has magically projected on the screen, this is just
basically a laundry list of things that have to be
rationalized or addressed in the validation
process, potentially, at |east.

Goi ng through the sensor validation neans
the box itself in the sanpling system You have to
know that the integrity of that is nmaintained.

Then the software validation, including any
multivariate algorithns, you just have to say what
you' re doing and verify that what you say you are
doing is what you, in fact, are doing.

Sensor calibration and calibration
transfer validation. Once your software and your
algorithms in your hardware are validated in terns

of operation, then you have to take a | ook at what
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you're doing with that, which is generating nodels.
Those calibrations have to be evaluated in

relati onship to what you' re neasuring to nake sure
the integrity is maintained and that you are, in
fact, reporting what you think you're reporting.

Al so calibration transfer, it's not just
important fromone instrunent to another, but that
instrument will inevitably fail and you'll need to
put that calibration back on the instrument after
repair. So you need to denpbnstrate that there's a
lot of integrity in what you're doing there. And
then the process-monitoring protocol, batch versus
continuous, is basically that as you're nonitoring
the process, you need to denobnstrate that, in fact,
you are neasuring what you think you're measuring,
where you think you're neasuring it, and
rationalize that whol e issue.

And process nodeling, in order to study
the process, you have your basic thernodynam c
nodel s fromthe textbooks and engi neering training.
You need to take a |l ook at that and see how true
that is because oftentimes we know that when we
| ook at real information it's nuch nore conpl ex
than what we thought.

And then the process control protocols,
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when you're getting this good information from your
system what exactly are you doing with it to
control the process and make sure that the end
product is what you think it is.

And then the data managenent and storage
protocol, how are you going to maintain that data
and be able to display and denpnstrate what you're
doing at a future tine.

Next slide pl ease.

And then if we're looking at--if we're
just trying, again, nmake a list. |If we're |ooking
at types of nethods, you have a prinmary nethod
where you're actually analyzing directly the
anal yte and you don't need any secondary or backup
met hods to verify this nethod, so it has
specificity and selectivity that are appropriate.

And then a secondary nethod requires a
primary method to validate it so, in that case,
bot h met hods woul d have to be validated. And then,
in terms of analyte conplexity, you have direct
measur es, which mght be an active ingredient;
indirect neasure is sonething |ike dissolution,
which is a property based on conposition or
physi cal properties which can be neasured directly,

or sone virtual nmeasure which is, you know, cost of
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production or custoner satisfaction or quality
i ndex or sonething. So those have different
consi derations involved with each one of those.

Then we al so were tal ki ng about
dinensionality in terms of univariate/nultivariate
which are quite different. And then there was
anot her list--next slide, please.

Just on the inplementation side, | believe
a thorough document woul d have rationalization from
a scientific basis on the follow ng points and
maybe nore but, you know, what information is
needed and why is that needed? Where is that going
to be taken in the process? Wat are the sanpling
poi nts? And when and how often are the
measur enent s needed and the rationalization for
that? And howis this information that's received
fromthis whol e validated neasurenent system how
is that going to be used and the rationalization
behind that?

And then, who's going to interpret that?
What group or training is required to interpret
that information and how is that used? So the
whol e rationalization behind that.

DR. KIBBE: Thoughts, anyone?

MR LEIPER. | think there is a point of
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contention here and, again, it's a view of what is
a primary nmethod. Now, and people say, well, this
is a definitive method, but often you find it's the
first method that you thought of and it's actually
knowi ng whether our prinmary nethod is capabl e of
doing it. It's one of these things that got m xed
up over a period of tine. And if your prinmary

met hod doesn't--if the primary nmethod that you' ve
got doesn't actually correlate with what you need
to neasure, then you've--we've got ourselves a
probl em

And | think that brings us onto the
complexity, and | wouldn't see this being--1 don't
see it being overconplex or anything like that, but
if you think of blend uniformty, we would probably
tend to go to an endpoint. You know, so we
woul dn't necessarily need a primary nethod or--

DR. WORKMAN: O course, when you flesh
these things out, you get a better definition. |
think primary method indicates that you don't
require any other method to validate or verify
that. So, in that case, that would be a primary
net hod.

MR. LEIPER. No, | agree with that, but

that's a m ndset away to what we--you know, what
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we' ve used to today, | would suggest. |Is that a
m ndset away from FDA thi nking or--

DR. NASR: | think so.

MR LEIPER And | think it's about
capturing that because that's the way we'll get
simplicity, to get away fromthe current m ndset,

t hi nk.

DR TI MVMERVMANS: | think what Jerry just

has shown in ny mnd validates what Sonja said

before. In ny mnd, this approach as laid out here

is not very different, if not different at all
than what | woul d expect we do for any anal ytica
met hod or any neasurenent we do right now.

DR KIBBE: No, | couldn't agree nore,

think one of the things we're tal king about is,

because it's a new approach, everybody's got these

little ooh-ooh kinds of feelings; and as we get

closer and closer to understanding it, it isn't

anything new, it's a new way of doing a better job

of what we're good at, and we use the sane |ogic

and sane science to validate what we do

I think, if you ook at his list, and an

exanple of primary is the active ingredient. And

when we tal k about blend uniformty, we used to

tal k about the active ingredient. And now we don't

file:/lll[Tiffanie/results/0613PAT2.TXT (39 of 206) [7/11/2002 2:55:41 PM]

39



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

want to talk about just the active ingredient; we
want to tal k about all of them

Well, this is a step forward in our
under st andi ng of what we're doing and controlling
what we're doing. And if that happens to be our
new neasure and we have a way of doing it that
all ows us to confortably cone to an understanding
of blend uniformity in terns of all of the
ingredients near IR or sonething else, then all of
the ingredients are the primary neasure or the
blend mix is the primary neasure and we go on. And
so | agree with you, | think that we can agonize
over this, and one of the reasons we need a
gui deline which lays this out is because our
col | eagues, in an absence of coming to these
nmeetings, are going to wonder what we nean and how
conplex we want it to be. And if they see the sane
thing they' ve always been doing, they m ght have
nmore confort in noving forward.

MR MADSEN: Having said all that about
blend uniformty, you can have a perfect blend
uniformty--1've seen situations where the blend is
uniform but during the transfer process into the
press or because of certain press considerations,

the finished product may not be uniformor may not
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have the desired content uniformty. So we have to
make sure we build this in.

MR. HALE: | agree with the statenents
that we are building on a foundation of validation,
and | |ike the conment that Ken nade yesterday and
if I could restate it or in ny own words, perhaps,
that there are layers of validation that we go
through. W start out with 1@ and O in process,
and in my mind the foundation parts of validation
are really no different. Maybe they're a little
nmore conplicated or conplex, but the thought
process is the sane, that equi pment works, that
sensors work, and that we have sonme way of
justifying that we feel confortable that equipnent
wor ks and sensors worKk.

Where this does, | think, get us into a
different realm perhaps, is at the very top |ayer,
when we start thinking about how our product is
being released. And | think that there are
potentially different ways to rel ease product with
addi tional technical capabilities and additiona
m ndsets, and | think there are three of themthat
are up on the board.

The first one is pretty much what we do

now, where we have a fixed set of paraneters to
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manuf acture a process and, subsequent to

manuf acturing--and this can be thought of not only
in release of product, but rel ease of product from
one unit operation to the next so it enconpasses

both, | think. And that the release is subsequent

to this manufacture by some external physical/chenica

testing, that we run a unit operation

or run a nmanufacturing process and then we test it,
and based on that data, we then rel ease the product
fromwhere it is.

The second condition is that--1"11
just--you can read it as well as |, the product is
manuf act ured according to certain process
condi tions that have been shown during devel opnent
and manufacture to infer product performance. So
that there is somewhat of a--that we believe we
under st and our product and process enough that by
measuring the process itself, we infer product
quality and that there are relationships that are
devel oped and confirmed with external physical and
chemical testing to verify that.

The third one is that we're actually
measuring a product quality itself and that by
measuring the product quality itself, then the

process can be optim zed and, back to what Bob was
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1 tal ki ng about, that you can actually |earn about

2 your process and change it and as it goes al ong, as
3 | ong as you understand your product quality, that

4  your process can be optimzed and so on.

5 And | believe these are different ways of
6 rel easing--and at this level, not at the equi pnent

7 | evel or sensor level, but at the product |evel,

8 the neaning of validation changes, potentially

9 changes, that instead of having three lots at a

10 static condition and calling the rest of the

11 manuf acturing life cycle good based on linited

12 testing that as you increase your sophistication of
13 under st andi ng of the product and the process that

14 in some ways the product validation goes away in

15 the ultimate realmof this. It at |east changes

16 dramatically in its concept at the product |evel

17 And that, perhaps, this could forma basis
18 of deciding what validation nmeans and differentiating
19 bet ween what is currently being done and
20 the potential of the future as we add on these PAT

21 t echnol ogi es.

22 DR KIBBE: Anybody el se?
23 [ No response. ]
24 DR. KIBBE: | think getting back to your

25 poi nt, there's always been concern about
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measur enent s made during a continuous process being
the right place to make the measurement and the
right place to determ ne whether or not you shoul d
go forward. And | think what you're saying is that
even though at sone point we think we have a
uni form product and we're ready to go, that doesn't
mean that we have to stop watching that. And
don't think we've said that. | think what we're
saying is that if we have a new nethod of | ooking
at blend uniformty as we blend, then that's a good
thing to use to know that at least at that point in
our overall process, that particular process is
wel | under control

And then if another problem conmes up--and
I think that brings us back the fact that we are
not prepared, | think, to throw out end-stage
testing on any of our products until we have the
whol e process under control, but, as we, | think
understood a little earlier, people aren't going to
be able to put the whol e process under control by
turning a swwtch. And so we're going to do it bit
by bit until we've finally gotten there. Wen we
get there, then end-stage testing mght or night
not go anay. And | really don't think it'll ever

go away because behind it there's stability testing
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and that's really hard to do with PAT because it's
a different kind of process, and that relies on our
| ooki ng at and anal yzi ng the product itself.

So, how many of you think that the
ultimate reference for validating a process could
very well be the endproduct anal ysis?

How many of you think that the ultimte
way of validating an interim process or a process
technol ogy is the endproduct analysis? If | have a
met hod that guarantees or | ooks at sone stage in
the process and | can do things to it to make it
show that that is out of control and | test my
product and the product is no good, and | do it and
it shows that it is under control and ny product is
good, is that an ultimate--can we ultimately rely
on that to validate our process?

DR NASR: | don't think so

DR. KIBBE: Ckay.

DR. NASR. And the reason is, when you do
endproduct anal ysis, you do not anal yze every
capsul e or tablet you are manufacturing. So it is
a sanpling issue.

MR. LEIPER. There's only one instance
where we actually do that and we're not very good

at it, and it's using USP-calibrated tablets for
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di ssolution. W do 100 percent testing on them
and we occasionally get billets-doux fromUSP to
tell us that they've had a problemw th that batch
of tablets.

DR NASR:. Right, how often--and that
happens very often.

MR, LEIPER. And that happens very often
So if one wants a living proof of the problens that
we' ve got, that is certainly one of the narkers.

But | think the other thing that's
interesting is that--and it's been brought out this
mor ni ng--that we haven't changed our
post-validation very nmuch. Wat we've changed is
our appreciation of what the need of the
measurenent is. That's what's changed and
everything el se has got to match with that sone way
or another. And it will happen by attrition. It
will be units that we put in and it helps us with
probl enms. There's absolutely no doubt about it.
But | think froma |Iot of what we said yesterday,
and it's been captured, you can certainly pull that
out of what we've captured, | think

DR Cl URCZAK: There was one comment, |
think, that Arthur had made even that we're going

to be doing the sane type of thing. W're going to
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get nunbers. Going back, Ken nade an interesting
comment to ne yesterday, that when we tal k about
bl end uniformty--and people are used to seeing
HPLC data 97.8, 99.5, all this. And | had this
same problem back at nmy |ast place of enpl oynent
where one of the people doing the work in
devel opment wanted to see nunbers. And, as Ken
said, well, the principal conponents are nunbers,
things, like this mahal onova's [ph] distances are
nunbers, but it doesn't require if you do--and that
was, | guess, Pfizer's first thing that cane up
years ago where you just | ook at the variation
until it's a mnimmstandard deviation. You don't
require the thing we've all agreed upon is crummy
is actually putting a thief in and pulling it out.

If you want nunbers, quantitative assays,
so that you feel confortable that that's what you
al ways got before, then we're going to be taking a
very el egant way of nonintrusion and in having to
use an intrusive method to do it. So we have to be
careful --we have to do education that you're not
going to see this. You're going to see nunbers,
but you're not going to see the sanme nunbers

So it's a feel-good thing. You know, |

think the biggest problemwe had with a validation
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on a tablet is we had to nmake it | ook |Iike an HPLC
we had to--before Gary and a nunber of people here
wor ked on NI RYWAOG committee to come up with the new
USP proposal, the first thought before that
happened that Gary and | would be playing with was
can we use the sane ternms to nake it sound |ike
HPLC because the FDA doesn't need this, our own RQA
needed it before we could ever get it approved.
And | think we spent six nonths getting it bounced
back because sonething that was in tabular form
they wanted to see in prose. And then sonething
el se they wanted to see as a footnote, and then,
finally, I sat dowmn with the director and said, Is
there anything in here that's violating our SOPs or
a CGW or any FDA or any guideline that you can
point out? O is it just sonething that you
haven't seen before? And three days later we got
the approved package back. She was honest enough
to sit down and say, yes, it's just because it's
sonmet hing | haven't seen before, | can't find
anyt hing wong, technically.

So we're going to need to do that because
if we try to be feel-good and do a bl end
uniformty, going back to that again, and when we

have to start probing and doing HPLC to validate
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our NIR, it's very nmuch |like using a sl edge hammer
to validate microsurgery, that the error is orders

of magni tude greater and we're not going to prove

anyt hi ng.

DR TI MMERMANS: Gary, while you walk to
the m crophone--Em |, | think what you're saying
just cones back to what, | think, we enphasized

yesterday that everything is based on scientific
rational e, not necessarily numbers but scientific
rational e.

MR RITCHE Art had gotten onto
somet hing, and, Ken, | wanted to pick up off
of --regardi ng a specific exanple of an endpoint
measur enent that we currently nake versus what
we' re doi ng when we're | ooking at the process.
al ready have quite a dossier of docunmentation for a
process devel opnent where they've purposely changed
certain conmponents to determine if, in fact, ny
di ssolution profile is going to be the sanme at the
end of the devel opnent.

They change, let's say, one constituent.
The product devel opnent peopl e know exactly what
that constituent is. | cone along and say, hey,
rat her than doing the dissolution at the end, | can

actually tell you during your devel oprment st age,
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usi ng principal conponents--okay--what those
certain conponents are going to be so that you can
go and physically change themand | can correl ate
them now to a new neasurenent, i.e., principa
component .

Well, you put that in the package and you
submit that. The question now becones is how am |
going to convince ny regul atory people and how are
they going to convince the FDA that what we've
| ooked at with this new neasurenent in changing
those constituents are equivalent to the
di ssol ution neasurenent at the endpoint. | think
that's what |'m seeing going on here. That we're
finding--that it's a problemto reconcile this
endpoi nt neasurenment that we're currently doing in
devel opment versus what |'m showing themto do in
real tine during devel opment.

I'msaying they nean the same thing. How?
How are we doing that? That's what | think we need
to focus on.

M5. SEKULIC. But that goes back to the
educati on question, okay? There is no doubt that
there is a lot of education that we're all going to
have to go through, both industry and the

regul atory authorities around the globe. But,
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1 again, if we can't nake the science stand up on the
2 basis of good science, if it's not defensible
3 sci ence, then we probably shouldn't be doing it.
4 I think what we're all saying is that this
5 i s defensible, validateable science that is going
6 to be telling us a ot nore about our processes and
7 that's what we need to focus on. Yes, there wll
8 al ways be people who won't get it, who won't want
9 to get it. But should that be the stopping point?
10 No, | don't think so.
11 DR KIBBE: Let's get back to our task,
12 which is to help the agency come up with a
13 gui deline for validating these kinds of things.
14 And the nmore and nore | hear, the nore and nore |
15 say to myself, well, we don't need anyone, they've
16 got guidelines for validations, |let themuse the
17 ol d ones.

T2 I have a feeling that that's not going to

18

19 be a good answer for the industry because the
20 industry isn't going to be that confortable with
21 that, and they'll want something fromus that is
22 bot h encouragi ng and enpowering and gives thema
23 place to start and a place to go and those who sit
24 around here who have listened to the discussion

25 have that and those that haven't been here don't
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have that and so on. | think we're going to end up
with a new guideline or a new gui dance docunent
regardl ess. And the question | have for you is the
informati on that we've already put together that
we' ve seen up on the board, is that enough
information? | think there's one other suggestion
in that we put in references to things Iike ICH and
other places to go. Perhaps we ask the agency to
cross-reference to current validation docunents for
di fferent kinds of processes so they could | ook at
things that would be sinmilar to what they're trying
to do, those kinds of things. |s there anything
el se that we need to include that woul d be hel pful ?
DR. MARK: Well, there are certain places
where you can point to where we know that the
current guidelines would fall down, and one exanpl e
that conmes to nmy nmind is, for exanple, the question
of range. | mean, the--you know, the standard
requirenents fromICH and so forth say under
various conditions 85 percent, 115 percent of
target value and so on and so forth. And if you
have a product with a high concentration of the
anal yte, you know, say 95 percent or so, well, you
simply can't get 115 percent of target, okay,

because you required nore than 100--you know, nore
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1 than the pure material. And that's a situation
2 guidelines sinply don't deal with and woul d be
3 physically inpossible to neet. And there are

4 probably a couple of other things that |I'm not

5 aware of that could fall into the sanme category
6 t here.
7 So, certainly the guidelines need to be

8 updated to cover these kinds of cases and probably

9 some ot hers, too

10 DR TIMVERMANS: | was going to nake the

11 exact sanme point that Howard did, and Gary and the

12 NI RW\WOG group have gone through the exact sane

13 exerci se when we were trying to update USP 1119 for
14 NIR nmethods. | think there should be sone type of

15 di sclaimer that allows use of scientific rationale

16 for not necessarily addressing all analytica

17 process--1'msorry, analytical nethod validation

18 paraneters for a process anal ytical technol ogy.

19 Exactly, Howard gave one exanple, | think

20 it also applies to sonme of the paraneters that are

21 currently being addressed in anal ytical nethod
22 validation, and | think that that should be

23 realized

24 MR. LEIPER. | think that that point

25 very well made, but | don't know if you've seen
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Janet Wbodcock's presentation where she actually
speaks about CGWP being enpirically based just now
and she would prefer to see it scientifically
based. She al so nakes a very astute comrent on |CH
standards, which are--she says that they're
consensus-based standards, i.e., they' re not
scientifically based.

So, you know | think that there's no doubt
that people in the agency have got sone neasure, |
think, Joe, of sonme of the problens that exist in
these areas. But we've got to recognize that the
i ndustry had the responsibility for putting them
t here.

MR FAMULARE: You know, in terns of the
basis for GWws or things that are in I CH you know,
we recogni ze that the Gws t hensel ves say that
specifications need to be scientifically sound, et
cetera. So, | think that, you know, you have to
take the references there in context in ternms of
much of the GWs are al so witten about basic
comon- sense procedural issues, and | think what
Janet is saying there is that | think we focus on
those issues a lot, you know, whether we have the
second signature on the batch record or other

procedures in place which may or nay not i npact
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on--and sonetines we may niss the basic science
there. So, | think our application very often is
enpirically and so forth, but, you know, to truly
foll ow GW, you should have science behind it.

MR. HALE: |'mKkind of confused. | think
the statements that we need to be science-based are
right on, but there's been a lot of--you al so hear
a |l ot of conplaint about what validation nmeans
right now. That we do three lots and call it done;
that we do--that there have been years and years of
our going over how to test blend sanples and all of
that. So | don't think validation is perfect as it
stands and that this is an opportunity to address
the ways that we can approach validation, and sone
of the conments that have been nmade that we can
take a nore statistically viable approach to
| ooki ng at our processes don't fit into the current
way we do validation now That we do a bunch of
work and then we run it three times and then we
hang out for a while and collect data or don't
col |l ect data.

So, I'mnot sure that our--that at |east
the practice of validation shouldn't change, and
this is an opportunity to assess some of those

things and to provide a framework to allow the
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conpani es to change the way we do current practice,
everywhere fromthe unit operation side of things
where, instead of taking sanples, you can | ook at
fl ow of powders to how we do manufacturing | ot
rel ease and validation and allow us to | earn and
all of those things. So, | think the confidence in
out current validation approach is not necessarily
appropri at e.

MR. FAMULARE: You know, | think as the
science now i s noving on, you know what |'m
sayi ng--what does this nmean to be sci ence-based--as
the science nmoves on, the Cin CAGW changes and
that's why GWs are witten in such a broad,
flexible way so that--1 mean, the hope was when the
GWs were put in place that they wouldn't be
constraining on future devel opnent. In actua
practice, that nay not always be the case because
there's confort in knowi ng that you have this
program this has been acceptable to the agency,
this three-lot system And there's fear in the
change.

We tal ked about that a lot in the prior
subcommittee neetings, so | don't think we need to
go down that road, but | think just by seeing

what's in these slides here this norning that there
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is certainly roomfor inprovenent in the concept of
val i dation, change in the concept of validation
and, you know, even as Ajaz said a lot in the prior
subcomm ttee, the fact that validation, you know,
our looking at this, you know, instead of saying
bl end for 20 m nutes, because that's what we
validated at, blend to a certain endpoint that your
sensor's telling you, you know, we have to nake
those practical changes, if that's what the science
is telling us.

MR RITCH E Joe, that's a good point.
Even further, what | imagine is what we're trying
to do--the difference between an endpoi nt
measurenent that we currently do and rel ease, and a
devel opment neasurenent is to try to say when
have a failure in ny devel opnent neasurenent and
have a problemwi th that batch, nore often than
not, | still can't determ ne where that failure

came from just because the dissolution failed. But

during devel opnent, | knew that | made process
changes to purposely make ny dissolution fail. Now
I conme along and say, well, during devel opnent |

have process neasurenents that | al so made when you
made your changes to that process, and | think

there's sonme understandi ng now of why the
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di ssolution fail ed.

I's that what we want PAT to do for us?
Because right now we can't say what cause and
effect is. Do we expect PAT to be both a panacea
for industry and the FDA to say, well, we can
m nimze the nunber of failures and mnimze the
nunmber of recalls because now we have an
expectation that we've seen the process fromthe
begi nning, now to the end?

MR LEIPER. | think we are expecting--we
understand it's processes that deliver consistent
quality product. You know, and the pharnmaceutica
industry is not unique. And that's the way that we
probably ought to nove forward. And | think that
validation is a case in point, but frommy
experience the problemthat we get with the use of
new t echnol ogi es--and | think that you' ve
been--Sonja will bear ne out on this--is that we
al ways get the difficult problens to solve. W
never actually solve the easy ones.

I guess that what FDA are now | ooking for
is to establish nodels on the way that we go
forward, and | think that the point was nade
yesterday by Dave Rudd about using suspensions or,

i ndeed, just using liquids and establishing
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principles for the way that processes will begin to
| ook, because it's these kinds of systens--and then
we can fit all the rest in around it.

MB. SEKULIC. | think it's inperative that
we just start |ooking at our processes. And | keep
goi ng back to the method devel opnent conponent of
this activity. You know, we've got to start
| ooki ng at our processes, gathering data in order
to translate the data into information and
know edge, to then take that know edge and
acconplish what we're all trying to acconplish
which is better utilization of that know edge and
our processes to eventually--or continue,
hopeful Iy, providing the custoners with the
appropriate quality product. That's really al
that it's about. But we've got to start | ooking.

I think that's my point.

MR. CHIBWE: | think one of the things
that | expect we can do today is to begin to define
internms of unit operation validation, because if |
go back to ny job tonmorrow and my boss asks me,
we're going to inplenent ABC, how are we going to
do it? You were on the subconmittee and worKking
with those guys. How are we going to do the

val i dati on?
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And really what | want to end up at the
end of this day is to confidently say, look, this
is where we're going to start working now O if
we're going to inplenent the PAT in the batch node
or blending, |I think blending is pretty sinple.

The science is already there, MT, Purdue, and
there are others. There's a lot of scientists

al ready going into that, so | don't think we should
hang up on small probl ens.

What | think we should nove on to is the
bi gger picture in terns of the sanple size,
specificity, unit operations, and whether within
the batch node or we're going to do the whole unit
operation. | could give you exanpl es.

For instance, you could have rejection for
content uniformty on-line. You could have LIF
telling you that if the potency is bel ow 95
percent, you reject the tablet. So you're going to
have to validate that sort of nonitoring and
control. So | think that's what we should really
go into, building on the principles that we've
al ready discussed in the first nmeeting back in
February.

So | think today let's sort of have a path

which is going to give us sonme sort of guidance in
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general terns what we're going to do if we decide
we're going to inplenment just the nonitoring or
moni toring and controlling. So | think those are
the things that we should go into.

DR TIMVMERVANS: |f | understand
correctly, what our discussions have led us to this
nmorning is that that wouldn't be any different than
what you're doi ng now, you know, whether you use a
PAT met hod or whether you use an off-line
anal ytical nethod, your principles of validation do
not change.

MR. CHI BWE: But, you know, what you have
to realize is that you' re always going to have
struggles, especially within the QA departnents
within the different conpanies. As long as
sonet hing | ooks strange to them they will tell you
they won't accept ABC because ABC is not HPLC
anymore. And to themHPLC is primary when it's
not .

So what |'masking for is we should put it
down; even if it |ooks common sense to us, it's not
common sense to everybody. So what |'msaying is
| et's have sonet hing that we could work on, and
that's actually going to take us forward in terns

of--1 nean, we don't want to--if we say what we
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have now is fine, then maybe we don't need to have

the nmeeting to discuss validation

DR. C. ANDERSON: |'d like to cone back
to--oh, I"'msorry. | was actually going to cone
back to Moheb's point precisely. If we include in

this document that existing validation guidelines

are adequate for process anal ytical technol ogies,

we' ve answered your question. You have sonething

on a docunent that says the way we validate things
now i s adequate, QA can see that, that nmmkes your

argunent for you that it should be acceptable.

MR. CHI BWE: There are always going to be
exceptions. W can't use everything that we
currently know about validation for the new
technol ogies. Some of the things that we currently
use for validation are not applicable to the new
technol ogi es. Those are the things | want us to
get into so that when we | et down--especially, for
instance, if | cone to the statistical approach and
using the rejection, if you' re going to be
controlling the system you're going to reject. On
what basis are you going to do that rejection?

DR. C. ANDERSON: | agree with you that
there are exceptions, but | don't think it's this

group's charge to list or prescribe action based on
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those exceptions. | think it's this group's
charge--and |I' m speaking for nyself--to conme up
wi th general guidances and leave it to the
scientists to nake correct choices w thin those
general gui dances, is ny perspective.

DR. NASR | totally agree with Carl. |
think the focus of this group and the assignnent we
have before us today is to cone up with a genera
gui dance, not to go to the specifics for every
application and exception and limtation. That
shoul d be left to the scientists based on the
particular application, and if it is science-based,
it will be accepted by the agency.

MR CH BWE: What |'masking for really is
not specifics per se. Wat |I'masking for is
principles in which you're going to operate. |If
you're going to do a unit--for instance, you're
going to do a unit validation, how are you going to
do the unit validation? Those are sone of the
principles | think we can get into, w thout
necessarily being specific. But at |east you could
say this is what you're going to do, you're going
to do at least--if the batch size is so large or
what ever, but at | east have some sci ence-based

principle that we should be using.
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I don't know. | hope |I'm not confusing
ever ybody.
MR LEIPER Just a clarification here.

When you say "unit," you know, when you're using

"unit," what do you--

MR. CHIBWE: Unit operation

MR LEIPER. A unit operation, a unit
process operation.

MR. CH BWE: Part of the--yeah.

MR LEIPER. Ckay. | think that, you
know, as | said earlier, the thing that's changed,
the only thing that's changed fromthe discussions
that we've heard is that we understand the need
that we were addressi ng and have been addressing
for the past ten years is not the real need. No,
that's the significant change. The way that you
woul d go about it is actually very, you know, quite
simlar. But we don't break things down into unit
operations nornmally, and we don't do risk
assessnent or variability assessnment. So that
woul d be a change, but that's purely a
structural --you know, that's an application of a
systemif it was seen as being appropriate to go
forward. But we need systens to actually allow us

to do that.
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But that's not going to help you with your
guys if they want to do HPLC because they don't
under stand the need. You know, they're going to
solve--they're going to try and sol ve your
conpany's problemin terns of the technol ogy that
they know and | ove irrespective of how
i nappropriate that mght be. That's sonething that
they go and see a shrink about. That's not a
scienti st.

[ Laughter.]

MR CHI BWE: Sone of it actually goes to
their education. The education--

DR KIBBE: | think, though, that the
poi nt that we're tal king about right nowis how do
we transfer what we think we have figured out to
peopl e who haven't heard the di scussion and haven't
bought into the process. And | think it night be
useful --1 don't know whether we want to do it here,
but it mght be useful for the agency to pick an
exanpl e of a technology that is used in this way
and say for that technol ogy this mght be an
appropriate way of validating that technol ogy in
this position. And the reason | say that is
because if it is so different, the data we're

collecting is so large, the data set is so large,
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and we're not naking point determ nations but
continuous determnations and we're | ooki ng at
fingerprints of output, then that exanple, although
not the guidance itself or the guideline, gives
peopl e food for thought and a way to understand the
general principles of validation which apply
regardl ess of how or what data you're collecting or
what endpoi nts or what nmeasurenents you're using to
keep track of your process.

Anybody? Go ahead.

MS. SEKULIC. Yes, | tend to agree. |
think in keeping with the three-point strategy that
Moheb referred to earlier, | think the first one
that he cited was validation being tied to a
sui tabl e i nt ended- pur pose statement was one portion
that he wanted to see; the second was sort of
I ength of validation principles in which ny opinion
is that that really should state sonething |ike,
you know, current cGWP validation principles should
be utilized, you know, when and if applicable for
i ntended use; and then the third conponent that he
had was the sort of citations and, you know,
pointing to other sources of information, which is
where | think this sort of guidance or documents

provi ding the exanples of possible or likely
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1 scenari os mght be included.

2 I"mjust going to add that the biggest

3 concessions that | think |1've seen in all the

4 di scussions fall into two categories for ne. One

5 is the sort of encouragenent or comrent that could
6 be included in the gui dance--and we di scussed this
7 | ast tine--regarding encouraging industry to have a
8 technol ogy in devel opnent, you know, a sort of

9 special category which will alleviate the phobia of
10 actual ly, you know, trying sonething on your

11 processes, but not necessarily having to nake a

12 rel ease decision onit. | think that's a big

13 concession that industry will see, and I'd really
14 encourage sone conmentary to that be included into
15 the overarchi ng gui dance.

16 The other big concession that | recal

17 fromour discussions last tine was the discussion
18 regarding the increased |l evel of scrutiny that sone
19 of these technol ogies nmay inpart on our processes
20 and how to handl e that, and we had discussed it at
21 I ength, the out-of-trend sort of investigation and
22 | earning fromthat as opposed to automatically
23 branding a deviant result as an out-of-specification result,
24 which carries with it its own

25 burdens and paperwork and investigations and so on
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and so forth.

So, for nme, looking at it, you know, at a
hi gher | evel generally, not specific to any
techni que, not specific to any unit operation,
those are the big things that | think wll
encourage industry to sort of, you know, start
going down this path and, if possible, to
i ncorporate sonme general statenents on those two
points in the guidance | think would be really
hel pf ul .

DR KIBBE: So what you're suggesting is
that the agency still sticks with its
out -of -specification requirenment for investigation,
but if there's an out-of-trend, that's sonething
internal and the agency shouldn't get involved wth
it? Is that--

M5. SEKULI C.  Yes.

DR. KIBBE: (Ckay. Does everybody--okay?
You see the subtle difference there? As |long as
the product is still in specifications but there's
a trend that's been picked up by a new net hodol ogy,
that's not subject to the sanme kind of regulatory
oversight as an out-of-spec would be. | think we
tal ked about that yesterday in generalities, and

that's anot her specification

file:/l//[Tiffanie/results/0613PAT2.TXT (68 of 206) [7/11/2002 2:55:41 PM]

68



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Woul d you want that in a validation
gui dance docunent ?

M5. SEKULIC: | think it's going to allay
sonme fears in the industry and nove us in the right
direction. | don't know. |'mopen to other
people's opinions, but | think it would encourage
folks to actually start using this technol ogy.

MR. MADSEN:. Let ne just nmake a conment.

I think we can't |ose sight of the whole concept of
control and a state of control in terns of a
process. For exanple, if we had a validated

anal ytical nmethod for the active ingredient content
of finished tablets com ng off a press where we
could on the fly catch--anal yzed every one of them
and reject with perfect accuracy the ones that were
out of specification, let's say normally when we
ran this process we found that we were rejecting 1
percent of the tablets, either super-potent or
sub-potent, and this was typical, and one day we
run this and we find out we're rejecting 30 percent
of the tablets, there's still--all of the tablets
in good bucket are good tablets, but we've all of a
sudden rejected 30 percent of the tablets, which is
different than the nornmal 1 percent.

Now, if | were a regulator, | would be
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70
concerned, even though the product that we're
releasing is still good product. And | think
sonehow we have to make sure that we don't |ose
sight of this concept of state of control of the
process.

M5. SEKULIC. Yes, but, interestingly, you
used the word "out of specification." And if it
does go out of specification, | think that we woul d
all investigate. Wat we're talking about is if my
process and all the tablets I'm | ooking at com ng
out of a tableting run are 98 to 102, but ny spec
is 8 to 115, there's a lot of roomthere that |
haven't seen with ny sensor capability. And so
that increased |evel of scrutiny that | now have
will tell me that |'m going out of mny normal
variability range of 98 to 102. And what happens
between 85 and 98 and 102 and 115, that's a
| earni ng exercise that I'mventuring to guess the
FDA may not necessarily want to be notified that
it's happening, but it is inportant for ne to
under stand ny process, to inprove nmy process
efficiency.

MR. FAMULARE: | think that's exactly the
way the FDA | ooks at it now If you |ook at the

current draft guidance that's out there on handling
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out-of-specification lab results, | think right in
the beginning of it there's one sentence that
states that if you have out-of-trend results, if
you want to use this guidance internally in the
conpany to exam ne those, feel free to use it.

But it's certainly, in a different
regul atory scrutiny, it's certainly usefu
information to the conpany to maybe nitigate or
prevent sonething that may happen in the future.

DR KIBBE: Anybody el se? Go ahead.

DR MLLER Just a quick coment.
Certainly if all of a sudden the process was
rejecting 30 percent of the tablets, it seens to ne
the company certainly would want to know about t hat
and take corrective action imredi ately.

[ Pause. ]

DR KIBBE: Have we reached a lull? You
think maybe w all need a coffee break? It
certainly | ooks |like we need an infusion of nmy drug

of choice, so why don't we--we're scheduled for a

break, a 15-minute break at 10 o'clock. W'IIl take
it now W'Ill cone back and nmaybe during the
coffee you'll start to chit-chat and get courage

and want to go back and redo this whol e thing.

[ Recess. ]
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DR KIBBE: It would be very useful for
all of us to listen to AstraZeneca and how t hey
went about validating a PAT systemfor one of their
products. | think it mght be useful for those of
us who are worried about how we're going to get
started back at the shop to see it actually work
somewhere and can be done and to ask sone questions
about that.

After that, what | would like to do is
refer back to Ajaz's presentation on the very first
day and the list of questions on the back of that
presentation to make sure that we've addressed al
the things that we need to address. After that,
any other comrents or questions or what have you
fromany of you would be well placed, and then I
think we'll probably let you break, and it probably
will happen earlier than our tinme frane. And
will sit with the stuff that we've put together and
come up with a handful of slides for this
afternoon's presentation to the full group.

Now t hat everybody has gotten a chance to
kind of relax and get back in the nood for serious
t hought s about PAT, we have AstraZeneca up fromthe
floor, with overheads, no doubt. Overheads, Bob?

Thanks. Overheads. CQutstanding. Can
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we--wonderful. Technol ogy is wonderful, isn't it,
f ol ks?

This is the application of ol der
technol ogy to the understanding of future
technol ogy. And renenber, folks, that the
technology that's nost inportant is the technol ogy
you carry around inside your head, and that's been
with us for nmillions of years.

MR CHISHOLM [|'Il keep this down to
certainly less than ten mnutes, but please ask any
questions. |'msure--1 think Ali has cone in, has
he? Ali will be in, and Ken, also.

I like to put this up because |'ve been
seeing it for the past two days now, and when it
comes to what we're tal king about, it's an
essentially very inportant thing. "Statistica
thinking will one day be as necessary for efficient
citizenship as the ability to read and wite," and
that was H G Wells in 1925. And that's
essentially what we're tal king about here to a
| arge extent.

What | wanted to tal k about is a plant
that we sanctioned and built in Germany and it's an
inmportant tablet facility. I1t's a very

straightforward plant, solid dosage, therefore,
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you're tal king a dispensary, and you' ve got two
routes. You can either go dry granul ation or wet
granulation. If you go wet granulation, you go
through a collect granulator and a fluid bed dryer.
If you go direct conpression, you don't go through
a collect granulator and a fluid bed dryer. You go
straight to blending, and then fromblending into
the tablet press.

I'"ve put up the network diagram not to
alarmyou but just to try and broaden the
di scussi on, because what | think the discussion is
seen to have done this morning is very much a view
of an isolated systemlike a sensor, and these
systens aren't isolated. |If you're going to
actually do this as a total solution, you' ve got to
|l ook at it holistically. And, really, you're
tal ki ng about such things happening fromcradle to
grave throughout your plant.

If you |l ook here, you'll see--1'mgoing to
have to wal k across, so I'll shout in nmy Scottish
voi ce. Can everybody hear me?

Spectroneters here--

VO CES: Can't hear you

[ Pause. ]

MR, CHI SHOLM Can everybody hear ne now?
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Ckay.

You see there are four spectroneters here
for the solid dosage plant. The first one is
basically nonitoring everything that goes into the
di spensaries, and also it's nultiplexed so it's
al so controlling the fluid bed dryer. The second
one is an especially devel oped one which nmounts on
an | BC on the bl ender, and then we have them al so
exit the tablet presses.

So everything conming in is checked. The
blend is actually controlled to a bl end endpoi nt
which will be variable tinme depending on the
formulation. And that's quality, if you like,
control of what we're doing. It's actually a
statistical process nmonitoring, if the truth be
tol d.

Once you get to the tablet press, we're
statistically nonitoring tablets conming off, and
that's your quality assurance. So you've got to
think of the two as being different. Really,
actually nake it operate, as we have a final PC
This is all 21 CF.R 11, so this is
password-controlled. It talks to a server, which
is up here. Server calls in the analyzer. The

operator then bar codes the product he's going to
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| ook at, fits in the probe and gets the reading
back.

That's just sinple and that's the sort of
things that we do just now. But as you can see,
for an application like this we've actually
ethernetted the whole thing, and that's the NIR
server controls everything, because we've taken a

conmpl etely holistic view of the plant.

You could actually talk to the system from

anywhere in AstraZeneca if you knew the right way
to get into it, because it's on the ethernet up
here, and it's al so connected up to the conpany
network. Okay?

So that initself brings in a lot of
validation worries because you have what's
essentially an open system and 21 CF. R 11
doesn't like open systens. So there are issues
there that we have to get concerned about.

So you can see how that works. So
t hroughout the batch, actually nonitoring everyone
goi ng through the di spensaries, controlling the
dryer, controlling the blend to endpoint, and then
statistically nonitoring tablet presses for things
like active content, et cetera, et cetera, et

cetera. Ckay?
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And that's not that nuch different really,
I don't suppose, fromwhat we do just now, except
they keep using the word "statistically

nmoni toring," because you do it throughout the
batch, and we do it for every critical variable
that we see there.

The thing you have to really start to
worry about is howto handle the data sets you're
going to get because these data sets are very, very
big. |If you think that of a product life, let's
say, 20 years, and you may have to keep that data
for regul atory purposes or whatever for 20 years,
that's not been defined, and | think perhaps the
gui deline needs to start thinking about defining
things like that. Then you've got a big job on
your hands and you're into archiving.

If we look at it, the sort of things you
need, the diagraml've just shown you is sonething
like that there and that there, because that's the
operational part in the plant. And that's the NIR
server, which is the brains of the system and down
here you've got a nunber of analyzers with their
associ ated controls, et cetera.

So let's try and think how this works.

Peopl e have been tal ki ng about having to go back
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and i npl enent sonething like this. Well, let's say
that we take a tablet and we want to do the active
content. Well, the first thing you' ve got to do in
any of these things is this systems dunb, it's
silly. You' ve got to create a nodel because it
doesn't know what it's doing. So you take a tablet
through an anal yzer; the analyzer will analyze it,
send a spectral up, and it will be stored here. So
you' ve got to have spectral data and nodel version
storage. You've got to have--these are
nmodul e--these are functionalities. They're not
necessarily separate conputers. You've got to have
some way in the long termof storing all the
spectral

So you' ve done that with your tablet.
You' ve still got it because the nice thing about
these techniques is they're non-destructive. So
you want to go across, you stick it in your HPLC
it tells you the active content, and then it goes
into the anal ytical data storage nodul e.

Now, validation terms is a very critica
i ssue here. |If this says Batch A Tablet 17, then
that's got to say Batch A, Tablet 17, and these
aren't sinple issues. Because one day a regul ator

is going to conme across and say tell nme what
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happened to Batch A, Tablet 17. So all that data
has to be stored, and basically it's got to be
traceable. You then--and Sonja and Ali know an
awful lot nore about this than | do. This will go
into sone sort of kilonetric nodeling nodul e, back
down here, and gradually you would create your

al gorithm which is your nodel

Now, actually you' ve now done your
nmodel i ng, and | would say to you froma validation
Vi ewpoi nt you need to continue to store all that
nmodel i ng data, because one day soneone fromthe
agency will cone along and say, How did you create
the al gorithn?

So there are a ot of problens in
informati on storage and retrieval here, and we
haven't really addressed any of these in what we've
been saying. Wether or not it should appear in
general data in any way, | don't know. It's up to
you. But it's a lot nore conplicated than people
think it is.

You' ve got your nodel there, nicely stored
up here. So you've then got to validate your
nmodel . Notice |I'musing the word "validate the
model ." Now, how do you do that? Well, you carry

on and do the sane thing as before. Tablets that

file:/l/l[Tiffanie/results/0613PAT2.TXT (79 of 206) [7/11/2002 2:55:41 PM]

79



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

are here, don't let thembe destroyed. Stick them
through there. And what's happening this time is
spectral are com ng up, the systemis predicting,
it's telling you what the active content is. You
take it, HPLC it, that cones out here, and it tells
you what the active content actually is.

That's a way of validating, isn't it?
Because you're now rel ating your spectra and your
model to actual data on the plant through
regi stered process test the way we woul d have done
it before. And in the initial stages of all these
things, | cannot see any way to nove away fromthe
accepted test. That's why | said yesterday you' ve
got to learn to walk before you can run

W will have to base it on our old
met hodol ogi es just to nodel and then to validate
t he nodel .

So you' ve now val i dated your nodel, and
you're going to nornal production. Al that's
happening is the tablets are com ng through,
statistically through the batch, not every tablet,
because there's far too many, and you need | ots of
anal yzers if you're going to do every tablet, and
there's no need.

It cones up here. It says predict and
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tells you the result, and you release a tabl et
based on that result because you' ve got a validated
model and a validated process. Okay? 1|s everybody
happy with that?

MR. HALE: Bob, when you say you rel ease a
tablet, do you actually release a tablet or do you
rel ease a batch?

MR CHI SHOLM That's a question to throw
open to everybody. Cearly, you would take the
results across a batch. You give ne an inmedi ate
probl em there, because if you find a tablet is now
what you'd like it to be, you have to be able to
identify that tablet given the data that are com ng
off the tablet press. This plant is just in the
process as we speak of being validated, so we
haven't practically released anything yet. So
you' ve given ne food for thought, which is what
these occasions are all about. Yes, we've got to
take these deci sions.

Ckay. So you've got your spectral data
storage. You've got your servers and your
anal yzers. You've got your nodeling nodul e here,
anal ytical data storage. You've got traceability
for the inspector who cones in a few years later.

You can show how you built your nodel, how you made
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the algorithm how you validated it. So you've got
to have sonmething here that actually stores al
these reports because you' re going to have to have
validation report for that stage, and you're going
to have to have batch reports or functionality of
reporting is required down here, again, long-term
st or age.

But there's sonething else | think you
need, and the | ady yesterday asked about control
What |'ve put down here is an HPE nodul e and
started trendi ng, manufacturing execution. To get
the best out of these systens and inprove your
know edge, what you're actually doing as you go
through the batch is statistically process
moni toring, just to nake sure the trends aren't
beginning to take you out of conpliance. And
you'll have alarmlevels or, call themwhat you
will, warning levels. And you'll watch that in the
nor mal bat ch.

But over a period of tine, you will have
built up a history of a |arge nunber of batches,
and you want to store that data because you want to
data mine it; therefore, by data mning you can see
when your process changed slightly, you begin to

under stand why it changed.
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And |'ve heard one or two questions this
nmor ni ng about would, for instance, just doing end
testing be sufficient? WelIl, for ne the answer is
no because | think you need to take a tota
approach to control. | would say that |'mcontro
engi neer.

One thing |'ve | earned throughout ny
career at AZl, et cetera, is that things always
change. Manufacturing processes al ways change.

Mat eri al s al ways change. That's just a basic
given. So you've really got to take that into
account, and that's why we're trying to take a
total approach to this.

Ckay. Any questions? Does that help
anybody? |Is that you, Ali? | can't see that far

back.

MR. AFNAN: The question that was asked of

do you rel ease the batch based on that tablet,
think another question is, yes, we would rel ease a
batch based on a statistically representative
nunber of tabl ets which have been anal yzed. Now,
if you have a batch of two million, the question
have--and | don't have the answer--is: VWhat is a

statistically representative sanpl e?

Now, let's say if you said it's 1 percent,
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out of 200,000 that's 2,000 tablets. Now, of the
2,000 tablets, considering that our processes are
based on the way we' ve been manufacturing unti

now, if we did 2,000 tablets out of a batch, | have
no idea, but | would be surprised if all 2,000 were
wi thin spec, whatever that spec is.

So then what do you do with the nunbers
that fall out of spec, and | think that was
answer ed yesterday where you woul d see things which
are out of your wi ndow of operation, w ndow of
acceptability. And that's a conpletely different
new ball game. But there will be those that come
because if you go from6 to 2,000, you're going to
see things you' ve never seen before.

So the answer is we probably would rel ease
the batch, but you would have to see what that
change was, because at the sanme tinme we're no
| onger going to conme up with an answer which says
the tablet is good or the tablet is bad, but you
actually say, well, yeah, you find that the
solution was wong but all the other aspects of it
were right, because, again, we're not just | ooking
at one property of one conponent of your product.
We're looking at the full process. So it doesn't

matter if one part of it is--well, "doesn't matter
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is the wong termnology. But you're looking at a
conpl ete picture rather than just one tiny part of
it.

DR KIBBE: Tonf

MR HALE: | think it cones--in the
context of validation, | think as information is
gat hered and experience is gained, one thing that
will come up is the definition of a batch, because
a conpressing machi ne can be | ooked at as a
continuous process. And as described here, it's a
whol e bunch of tablets conming off in arow and it

really is a continuous process.

As this advances and the opportunities are

i ncreased and know edge i s gai ned and peopl e | earn,
I think what will be challenged is this idea of
batch size, of what that really nmeans. W
artificially describe it sonehow, but | think that
especially in a guidance point of view as these
things evolve, we need to have the opportunity to
address that issue both in terns of how -as was
stated, the sanple size, how we deal with sanples,
how we deal with themstatistically, and how we
deal with themfroma batch size and validation
poi nt of view, and that the whole concept in the

context of what Bob was saying of a holistic
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approach needs to be witten into this guidance,
bel i eve.

DR KIBBE: Does it need to be into the
val i dati on gui dance, or do we need to understand it
in other ways? The possibility is that they wll
have process neasurenents or assessnents that apply
to every tablet as they cone off the line. Now,
that m ght be down the road, but it's a
possibility. And then your question--do you
rel ease that tablet or do you rel ease the
batch?--really will go down to the fact that we
rel ease every tablet that fits and we throw every
tabl et out that doesn't. And when we start
throwing out a lot of tablets, then we start
rel ooking at our whole process. And in that case,
bat ch becones neani ngl ess, and process control is
everything. And that changes a lot of the way the
end user |ooks at things, which is the physician
and t he patient.

And so there's a lot of---do you want to
respond? | saw your hand cone up. You have to
talk into the m ke, though.

MR AFNAN: Ckay. There is another side
to this. W have a way of |ooking at the way we

have been operating until now, which is you go in
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in the norning and you do nothing until the
afternoon. 1In the afternoon, you | ook at the
quality of your tablet.

Now, if you've actually been
controlling--and | use the word there
"controlling." | know a | ot of people have

difficulty with the word "control," but controlling
your processes, then when you cone to | ook at your
tablets, all you' re doing, you're assuring the
quality. You're not controlling the quality.
Because once it's a tablet, it's too late. If it's
a bad product, it's a bad product. If it's good
product, it's a good product.

What you shoul d be doing--and | think
that's what PAT is--make sure you nmake a good
tablet. So then the whol e concept becones
different by saying, well, let's not just |ook at
the tablet. You have to | ook at the whol e process.
If you've | ooked at your process and you have been
in control of your individual steps, then it's only
really a final check. You know, when you make
coffee, you pour coffee into the cup or into the
jar. Well, in Europe we pour it into the cup, and
you pour hot water on it. You don't stick it in

your mouth to see whether it burns or not. You
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knowit's hot. It wll burn.

So it's the whol e concept that you shoul d
| ook at the full process rather than, let's say,
wel |, how many tablets do we rel ease or how many do
we reject? | don't think we're capable of doing
t he whol e nunber of tablets which are being
manuf actured. That will not fly. And | don't
think that would actually--you know, at the rate of
200, 000 an hour coning out, there's too many
tablets coming out in a given mnute for us to
control every one of those and say, well, we reject
this one, we reject the other one. The whole
concept is you shouldn't have any bad tablets
rather than let's see which is bad and which is
good. You shouldn't have any bad tablets. W're
just confirm ng that we don't have any bad tabl ets.

DR KIBBE: Anybody el se?

[ No response. ]

MR, CH SHOLM I'Il finish off with this
quot ati on and nmaybe to show you how difficult it
is. It's called "The Inpact of Innovation."

"There is nothing nore difficult to plan, nore
doubt ful of success, nor nore dangerous to nanhage
than the creation of a new system For the

initiator has the enmty of all who would profit by
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the preservation of the old institutions, and
merely | ukewar m def enders and t hose who shoul d gain
by the new ones." That was Machiavelli in 1527,
and | guess it applies to what we're doi ng today,
because it's very difficult to get these things
accepted inside your own conpani es.

Ckay. No nore questions?

MR CHIBWE: | just had one question for
you, Bob. Is the systemoptimzed? And did you
val i date it?

MR CH SHOLM The systemis being
validated at the monent. The systemis running.
But the plant has only just started up. |It's a new
pl ant.

MR CH BWE: D dyou have sone sort of
guideline to follow your validation, your--

MR, CH SHOLM No, we--would you like ne
totalk alittle bit about that? W had to invent
our own.

MR AFNAN: Logi c.

[ Laught er.]

MR CHSHOM I1'Il talk alittle bit
about it. This is an existing product, which is a
good one to start with. W have five years' worth

of production experience, therefore, five years
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worth of retained sanples. So we have been
creating a nodel using these retained sanples to
start with to get us going. So that's where the
nodel is coming fromto get us off.

Havi ng done that, now we're starting the
pl ants us, and we'll have this whol e system
running, and we'll be able to expand the nodel
through the additional data. And that will change
because whenever any new pl ant and things change,
that's sonmet hing you have to recogni ze. So you
have to expand your nodel and nmeke it nore
relevant. That's the stage we're at just now

W' re al so naking designer, for want of a
better words, tablets because this is a very well
controll ed product and we want to broaden this
across the specification range, which is another
difficult thing. But you'll find if you have a
very well controlled process, it's far better if
your process was a bit of a nmess because you get
nmor e data qui cker.

So that's the stages we're goi ng through.
The actual validation of what we would intend to do
is something like along the lines that 1've
described. Because it's an existing product, we

woul d run traditional registered nethods which are
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registered for this product, and also run the NIR
and conpile parallel dossiers to denpbnstrate
equi val ence between the two nmethods for a period of
time we'd have to talk to the agency about. These
are all new areas, and they're also difficult, |
think, at this point intine to put in a gate
because | don't think we necessarily know the
answers. But | think the answer to that is that's
somet hi ng you' ve got to discuss, and you' ve got to
try and nake it statistically relevant, so we've
got a statistician who is involved in experinental
design of this and who will give us advice on these
t hi ngs.

MR CHI BWE: Are there any |essons |earned
that you could probably share with us? | nean, you
don't have to share any proprietary information,
but just sone lessons. | mean, as you go through a
process, of course, you're going to go through
certain things. 1'mjust wondering if there's
things here in the U S. that we could probably
learn fromyou in terms of putting up the
val i dation principles.

MR CH SHOLM | think naybe the | esson
| earned that | don't think we've been as good at as

we shoul d have been is you have to have a

file:/lll[Tiffanie/results/0613PAT2.TXT (91 of 206) [7/11/2002 2:55:41 PM]

91



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

cross-functional team approach to this. 1It's not
just Ali Afnan and Bob Chisholm It's got to be
the people in plants. [It's got to involve
pharmacists as well. It's got to involve QA
people. W've now got a full-tinme QA person, and
that's who's going to conpile the dossier.

It's all about teamwork at the end of the
day. The original concepts were Ali's, (?) , and
mne. W did the original strategy. W actually
oursel ves sat down with JimDrennen and
brai nstormed how we could do this, and we devel oped
m cronodel 1, mcronodel 2, noving into mcronode
in the plant with validation at each stage.

But all this, this is beconing accepted
and the sort of normal vocabul ary, but this is so
new, you're doing it for the first tinme. And
there's just nothing in the literature about it.

So teamwork is very important or you won't succeed

MR CHI BWE: Just one last question. Are
you doi ng cross-validation for all the critica
pi eces or just certain selected parts of the
process?

MR CH SHOLM No, this is a new plant
This plant has been totally validated. Wat |I'm

describing is just the validation of the associated
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process anal ytical technol ogy and our achi evenents.
The plant itself has gone through all the nornal
val idation you woul d expect: equiprent validation,
et cetera, perfornmance qualification. Yeah, it's
gone through all of that, and it's been done using
exi sting nethodol ogi es and usi ng existing

regi stered tests because it's an existing product.
It's a new facility but an existing product.

That's why | tried to |l et people see there is a
distinction to be drawn.

MR. CH BWE: Thanks.

MR. CH SHOLM Ckay. Everybody happy?

DR KIBBE: You have a question?

MR RITCH E: Wen you go live, will there
be--1 mean, | see an opportunity here for this to
be a textbook nodel, if you will, on how the rest

of the industry should proceed. Wen do you
percei ve that happening or beconing information in
terns of a book or sonething?

MR CH SHOLM [|'ve got no problemwth
that, to be honest, but there are others who woul d
have a problemwith it. [It's ny belief that FDA,
MCA want the industry to nove forward as an
i ndustry, and we'll get there quicker if we all

nmove forward together. So | have no problemin
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1 i nformati on sharing

2 I certainly would not be doing that sort
3 of thing until we actually had made a subm ssion, |
4 don't think. That woul d seem reasonabl e because

5 that's a very inportant part of it. And there nmay
6 be alot tolearn fromthat. But it would be then
7 up to ny regulators and the others to decide

8 whet her or not we published everything or what was
9 intellectual property. That would not just be mny
10 decision in isolation. But | totally agree with
11 what you're aski ng.

12 DR. KIBBE: Ckay? Well, thank you very
13 much. From Machiavelli to HG Wlls to 2002 and
14 process and you.

15 One of the things that we've been asked to
16 do is take a look at the nethod of validation

17 i ssues that were listed on the back of Ajaz's

18 handout that went with his first presentation

19 earlier on. For those of you who have them

20 think we can go through themin a reasonably

21 expedi ti ous system CQur support people here have
22 been graci ous enough to also put themon slides so
23 that we can read themif you don't have themin

24  front of you

25 MR HALE: Could | junmp in before you
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start that to follow up on Bob's talk, that one
thing we mght want to think of in ternms of our

gui ding principles for validation, or whatever that
list was that we canme up with, is that there is a
need and a desire that if PATs lead to the

i ntroductions of new approaches for process
control, that there will be a nechanismto work
with the FDA to institute those new net hodol ogi es

I think it's critical to keep that door open, that
as these technol ogi es all ow changes that are nore
fundanmental than just sensors, that there is a
mechani smand a desire to work with the industry to
make that happen, as in the case of AstraZeneca.
And it has to be a guiding principle, | think

DR. KIBBE: Ckay. Anybody el se?

[ No response. ]

DR KIBBE: Al right. Tonf It's our
| ast presentation slide, | think basically.

[ Pause. ]

DR KIBBE: GCkay, while they're typing,
hope everyone has got a copy of Ajaz's
presentation. W could start with the first
statement, which will also be put up there when
they get caught up with us. It says that a

val i dated | aboratory nethod exists for regulatory
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par aneter across NDA range. How do we replace this
with a PAT nethod? |s there anyone who wants to
comrent on that?

DR TI MVERVANS: Art, before we get into
that, let me just put a little bit--not necessarily
a di sclai ner, but what A az--what we're | ooking at
right now is a nunber of discussion points that we
went over when Ajaz came to Merck fairly recently.
It's certainly not an all-enconpassing |ist of what
we see are necessarily issues, but it's just a
coupl e of highlights that were plucked out and, you
know, the answers that are witten up here with
sonme of the outcone of the discussion. But, again,
that was done anong a very snall group of people
with Ajaz and Chris Cole fromthe FDA guiding us.
So just so people are aware and put this in the
ri ght context.

DR. KIBBE: Ckay. W now have context.
This is questions and responses that cane froma
di scussi on between FDA staff and nmenbers of one of
the | arger pharmaceutical firns--in beautifu
downt own sout heast Pennsylvania and at West Poi nt?

DR, TI MVMERMANS: Central New Jersey.

DR. KIBBE: Ch, interlopers. Gkay. So

regardl ess of where the itemcame from what do we
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1  think?
2 We don't think? W do think? Jerry?
3 DR. WORKMAN: |s there any rel evance
4  between this discussion and the slides? | don't
5 think so right now, right? The slides have nothing
6 to do with this; is that correct?
7 DR KIBBE: 1t shoul d.
8 DR WORKMAN: Ch, there we go. Sorry.
9 DR KIBBE: These slides are these
10 statenents, | hope. Okay?
11 DR WORKMAN:  Sorry. Thank you
12 DR KIBBE: What | read | think is their
13 nunber two. | was just using this paper as a--you
14 know. | don't care. W can go anywhere.

T3A This is a regul atory paraneter across an
15

16 NDA range, and that's the first itemunder the PAT
17 met hod of validation issues on the handout. Right?
18 It's listed nunmber two up there, but don't let that
19 confuse you too nuch.

20 So the question is: Do we have any

21 thoughts on these itens? And we'll put them up one
22 at atime, and if there are thoughts, then we'll

23 try to see if that is needed to be reflected in

24  what we've already produced. Have | got everybody

25 conpl etely and thoroughly confused? It's ny role

file:/l//[Tiffanie/results/0613PAT2.TXT (97 of 206) [7/11/2002 2:55:41 PM]



file////ITiffanie/results0613PAT2.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

as an instructor to confuse the students so that
when they take the exam they don't do well.
Because, otherw se, how can | flunk them out?

DR WORKMAN: Excuse nme. Does this
i nvol ve correlating the new nethod to the old
met hod? It's a question for the group

DR C. ANDERSON: | would take it as a
given that it does. Further, in the answer to that
exanpl e, we need to include sone sort of statenent
that specifies that the PAT may or may not span the
range of the original validated method, and that's
accept abl e.

DR KIBBE: It also can go the other way,
too. The PAT might actually have information that
goes further than the validated nethod.

DR WORKMAN: It may be inplicit in this,
but do you want to nmake it explicit that when you
val idate the PAT nethod that it does correlate with
the original validated nethod?

DR KIBBE: So we want to add to the
second paragraph here that the methods are
correlated and they don't necessarily cover the
same range of information? And that's stil
accept abl e?

How s nmy nman doi ng over there?
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1 [ I naudi bl e conments of f m crophone. ]

2 DR KIBBE: Sure. That works. Italics,
3 yes. There's a programcalled Edit that, when

4 you--1 always push "edit" on nmy word processor, and
5 then when | start changing things, you have to

6 accept or reject the edits. | don't have to worry
7 about changing fonts or crossing-outs and things.

8 It just does it. Horrible to be slaves to all of

9 this equiprment. Bring back the quill

10 DR Cl URCZAK: There's one thing on this.
11 We want to be careful about correlating it because
12 you may be doing a process nethod for which there
13 is no nmethod right now. Thickness of coating,

14 on-1line, because, you know, | just nean that you
15 have to be careful about correlating it to a method
16 that doesn't exist.

17 DR. KIBBE: The statenent says, assumes
18 that there is one.

19 DR Cl URCZAK: Assunes, but, | nean, you
20 may be doing nore tests. You don't want to have
21 the idea of having nore tests, different tests.
22 DR KIBBE: W have |ots nore questions,
23 so this one said--okay. W've got one, we got a
24 new one, what do we do? Well, we do a correlation

25 DR WORKMAN: Excuse ne. There was also a
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statenent about the ranges nmay not be identical

DR KIBBE: Right.

DR. C. ANDERSON: There is actually
anot her exanple coming up that will address that.
| got ahead of the gane.

DR. KIBBE: Good man. GCkay. So we're
happy--yes, sir? W're not happy. You have to
push your little button or we can't hear you

DR. WOLD: The correlate is to ne fairly
diffuse. |If you have a correlation of 0.1, it
correlates, but it's not a very good correl ation.
And | think one needs sone statenent that it should
correlate within the error measurenment of the
traditional method, or sonething like that, over
the range of interest; otherw se, you are in
troubl e.

DR. TI MVERMANS: The question i s whether
it should correlate to the same accuracy as the
exi sting nethod or should it correlate to the
accuracy required by the process or the information
that you need?

DR C. ANDERSON: | think the answer to
that is very clearly it has to be suitable for
i ntended use, and the existing nethod nmay or may

not be nore precise than is necessary. So | think
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