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di scussi on which we may be on a different page with
Eur ope- -t he European agency, with respect to
paranetric rel ease, so this would help us, in a
sense, fornulate our thoughts on, is paranetric

rel ease very different fromthe CQV or whatever
that concept is?

DR LAYLOFF: | think the--and, certainly,
inthe United States, it would be very different,
because in the paranetric rel ease, the product
itself that's being rel eased has never had a
measurenent made. So it's areally a leap of faith
based on your measurements on a surrogate that
all ows you to go forward and this is not anywhere
near that.

DR. RUDD: Yeah, if | could just coment
on the European situation. It's fairly tinely
because Ajaz referred earlier to the CGW EMEA
gui dance on paranetric rel ease, which appeared,
think, during the end of |ast year.

There has been a snmall working party
commi ssi oned by CPMP charged with the task of
provi ding nore extended guidance. So it's industry
provi di ng sone input now to CPMP to naybe to cl ose
the gap a little bit. And a nunmber of us,

potentially from AstraZeneca, Pfizer and
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d axoSmithKline, in the U K , have recently

devel oped sonme gui dance which has actual |y been
presented to CPMP today. | think it was

i nappropriate to circulate that draft docunent to
this group before CPMP saw it, but |I'mnore then
happy to try and do that inmediately afterwards.

It is narroning the gap. It does reflect
very much the quality-by-design concept. The
paranetric release term which | think has been a
bit of an albatross for a nunber of years, because
it is historical and does nmean a nunber of
different things to different people. The proposa
is that that's being replaced with the term
real-tine rel ease and the docunent very much
devel ops the quality-by-design concepts. And
think it does--it does close the gap, as | said,
bet ween the position | think this conmittee's at.

But it does also provide an extra piece of
informati on which | think could be very useful to
consi der here and that is sonme proposal s which
clarify the relationship that could exist between a
process-based neasurenent and the end product
quality attribute, that m ght be predicted by that
process neasurenent. So, to give an exanpl e,

mean, despite what PQRI might tell us, | believe
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intrinsically that there's a relationship between
powder - bl end uniformity and tabl et-content
uniformty. It just seenms intuitively right to mne.
So that's a nice one.

Simlarly, you can nmake a rel ationship
bet ween powder - bl end assay and fi ni shed- product
assay. And the docunent attenpts to derive other
rel ati onships. So, you know, what conbi nation of
measur enents coul d you nmake which m ght be
predictive of dissolution testing, for exanple. |
think that's a very useful point and | think any
gui dance that we eventual |y devel op woul d be well
advised to try and address that sanme point. Maybe
not in the same way, but not to | eave that point
untouched. | think the gap's closing, that's the
i mport thing.

DR HUSSAIN. The historical sort of
baggage with the term parametric release, | think
I"mvery pleased to hear that at |least they're
nmovi ng away from that because paranetric rel ease,
think, Tom in your presentation--in the recent
meeting that we were together--in essence, creates
a scenario where | think confidence is not there.
So even when you have parametric rel ease for

parental s, people just do the test anyway for the
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fear of lethal concentrations and so forth.

So noving towards nore science-based
measurenents, | think, sort of alleviates sone of
those concerns associated with parametric so.

DR LAYLOFF: | think in our earlier
di scussions, too, there's no intent to abandon al
testing and stability testing woul d be there and
things like that. |It's a different ball game. |
think Questions 2c, | don't think we need to
address. Going on to Question 3: Does the
Subconmittee wish to refine or nodify the working
definition f PAT proposed at its first nmeeting in

February? |f so, how should this be nodified?

DR. HUSSAIN: The definition that canme out

of the--by the benefits working group, was,

essentially systens for anal ysis and control of

manuf act uri ng processes based on tinely neasurenent

during processing of critical quality paranmeters
and perfornmance attributes of raw and in-process
mat eri al s and processes to ensure acceptabl e

end- product quality at the conpletion of the
process. That was the proposed definition by the
group and | think, keeping some of the thoughts in
m nd what David sort of summarized them so that

different aspects of PAT in different arenas of
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devel opment and so forth. Wuld we want to stay
with sonme similar definition or sort of nodify
this?

DR KOCH: Yeah, | think this fits very
well. | think the enphasized word there in the
definition is going to beg for sonme dynamc, tinely
definitions of critical. And | don't thin it needs
to be in the primary definition, but | think
there'll be a subset of what is critical at this
time, based on technol ogy or perfornance.

DR MARK: | think there's a word com ng
in here which we first heard from our European
friend and I'mhearing it several tines. And the
keyword here seenms to be tine. You can inagine a
whol e range of possible technologies in use. Some
will give an answer in a second, sonme in a mnute,
sone in an hour, some in four hours or whatever
And the question then becones, well, what do we
mean when we say tinmely? Wat do we nean when we
say real-time? | think this is a question which
sooner or later is going to have to be addressed.

DR, SHABUSHNIG  But, just to comment
back--can't that be left in terns of the context of
the process that's being nmeasured? In other words,

if you have a process that's a two-day process, an
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hour neasurenment periodicity nmay be appropriate,
whereas, if you have a process that takes a mnute,
you need sonething tighter. And |I'mnot certain
that we want to constrain ourselves in the
definition at this point. | think there has to be
appropri ate science around what the appropriate
timeliness or measurenent interval should be.

DR. MARK: That nmay well be--that it wll
have to be, as Ajaz said, every new technol ogy wll
have to have its own SOPs, but | think sooner or
|later that is going to have to be sonething that's
going to have to be part of the definition

DR MORRI'S: Just to Mel's point, if | can
for a second--oh, sorry, did | step--very briefly
to critical--the word critical here. It may not be
necessary, only in the sense that you may be
moni toring paraneters that, independently, don't
constitute a critical conponent, but when taken in
conjunction with others, give a signature as, David
| think you had nentioned last tinme, said would be
the real metric.

DR RUDD: VYeah, if | could just cone back
to that point about the real time concept. And
think John's comments are exactly right. It is,

obvi ously, process-dependent.
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As an exanmple, | think all we're really
tal king about with this idea of real tinme is the
ability to--and this is very much in the
manuf acturing environnent--is the ability to make a
measur enent and then do somet hing about it, in
terns of corrective action, if that's what the
process needs. So it's a tine frame whereby we're
not just meking a neasurenent, it's a neasurenent
that we can react to. One exanple | got fromthe
food industry in the UK And this is particularly
i mportant for continuous processing, a lot of their
analysis is very nuch off-line, stil
| abor at ory-based, but with extrenely rapid
turnaround of measurenents so that they can
actually go back and correct the process or take a
time slice out of the production material, if the
percent was out of control, particularly. So, it's
just--just really that. |It's about naking a
measur enent that you can then do sonething with,
you can react to--feedback corrective, action,
rather than just make a nmeasurenent and wite it
down and never do anything with it.

MR. COOLEY: One comment, David, though
is, when you say it's a measurenent that you react

to, you know, are we limting the application of
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PAT by saying that you have to react to it or you
have to control sonething with it because, as you
mentioned earlier, going back into the process into
devel opnent is where there may be great benefit of
PAT that the subcommittee's not really addressing.

And in that aspect, it may be just
nmoni toring what's going on and doing no contro
what soever. So | would chall enge that maybe we
need to take the word control out of the definition
and nake it a tinmely neasurenment that lets you
under st and your process.

DR. RUDDER: Yeah, | nean, | did preface
it by saying, in the manufacturing environnent.
So, yeah, sinply naking the assunption there, that
if there is a need to make the nmeasurenent during
manuf acturing. And don't forget, we might well do
enough in devel opnent to establish that we don't
actually need to neasure anything on a routine
basis. But nmaking the assunption that if we are
making a critical neasurenent, during
manuf act uri ng, then, presumably, you want to do
sonet hing about it, if the data fromthat
measurenent is not what you' d expect, hence the
reactive conponent.

But, yeah, you're right, | prefaced it by
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saying in the manufacturing arena. And that's the
only scenario where | think you woul d need to use
the measurenent in a reactive sense

DR MLLER And that goes to what we have
di scussed in the past, in the previous meetings.
would like to add, for clarity of thought,
believe, two sentences are better than one |ong
sentence. It aids in thinking and appreciating the
concepts. And let ne, suggest a little refinenent
to the point of the beginning of the first sentence
and t he begi nning of the second sentence. | would
like to see something in this order: Systens for
anal yzing and controlling manufacturing and del ete
of. This first sentence ends with the word
processes. The second sentence begins with
PATs--capital -P, capital-A capital-T, small-s
assure acceptabl e end-product quality at the
compl eti on of a pharmaceutical manufacturing
process. This two sentences to ne, aid in clarity
and allow for, let's say bigger thinking. It
separates and allows for thinking. M snal
suggestion, thank you

DR HUSSAIN. One sort of aspect, which
Davi d raised was that in devel opment we may fi nd,

using all the technol ogi es that sone things need
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1 not be neasured. So the definition in the

2 devel opnent arena and the manufacturing arena coul d

3 be slightly different. But, essentially the

4 technol ogy which | would also sort of ask you to

5 consider is, would design--statistical design of

6 experinents be part of PAT? And this was a

7 di scussion we had at the first neeting, because

8 now, instead of doing a trial-and-error type

9 singl e-factor experiment, we devel oped a product

10 and we have very little information about
11 interactions and so forth.

12 But now if a conpany opts to do a

13 wel | - desi gned experinment, sonme conpani es do that

14 now -and woul d that be consi dered as PAT, because

15 one of the suggestions which | didn't put as a
16 question was to change the nanme to Process
17 Assessnent Technol ogy rat her than Process

18 Anal ytical Technol ogy. M personal feeling,

19 anal ytical is assessnment so that--that goes to that

20 point in the sense--would sonet hi ng have to be

21 measured to be PAT? |s that question, so

22 Dr. CIURCZAK: | had a thought about what

23 Rick was saying. W're noving to a conclusion here

24 interms of controlling and | ooking at

25 every--eventually | ooking at every tablet, sone
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people would Iike. And we forgot sone of the early
work that Ajaz brought in. Some of the people who
spoke of this taking a year or so, sometines to
make a process because there's |arge gaps. And
shoul d PAT encourage just substituting things,
like, sticking in a probe to measure noisture
rather than sending it out for Carl Fisher, et
cetera, et cetera. In other words, shorten the
process as it now stands. G ve some feeling of
confidence to the process engineers that these
probes give us good information and work so that
they' Il eventually buy into the tablet-by-tablet
down the |ine.

I think in ternms of, if we waited for the
Must ang- - Henry Ford had waited for the Mistang, we
woul d have been riding horses fromthe early 1900s
to 1965. |If we want to encourage instrunent
manuf acturers to progress to the point where we
have the speed, accuracy, precision to read tablets
as they conme off the press in nilliseconds. |[If in
the meantime we allowed themto nake a living
selling their instruments for such things as
putting a probe into a granulator or a bl ender or
things like this, you junp--you can't go froma

grandfather clock to a quartz watch in one week.
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And I'mthinking that if we focus totally
on total control, are we now taking away fromthe
very large and very real econom c benefits of
putting process, on-line instrunentation into play
where we now take sanples up to the lab and cut
somet hing fromsix nonths to six weeks. And
woul dn't that, indeed, give everybody invol ved,

i ncl udi ng managenent the confidence to say, hey,
they were right there, they're probably right about
this PAT think now and let's control everything.

DR. BOEHLERT: | al so woul d suggest that,
perhaps, we can clarify this definition by dividing
it up into tw sentences. Right now, the way I
read it is the focus is on the process with the
dosage form and controlling and nonitoring that.
And, in fact, if you haven't controlled and
under stood the properties of the excipients and
active ingredient that you put into that process,
there's no anount of controlling and nonitoring on
the dosage form process that's going to give you a
final product. It neets all requirenments. And
somewhere we need to get that thought in there.

It now tal ks about performance attributes
of raw and in-process materials, but that's not

sonet hing you do during the processing of the

file:/l/l[Tiffanie/results/0612PAT1.TXT (112 of 306) [7/11/2002 2:52:59 PM]

112



file////ITiffanie/results0612PATL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

dosage form that comes before, hopefully, you
don't want to--not always, but hopefully, you don't
want to start and find out you've got a problem

m dway t hrough the process.

So you might want--if you divide that into
two sentences, you night be able to get that
t hought i ncor por at ed.

DR. MORRI'S: Yeah, and just to follow up a
bit on your point. | think is that, certainly, the
intent is not to exclude individua
nmoni toring--nonitoring of individual unit
operations or certainly not APl or excipients. |Is
that served by broadening this to not just--to be
not just inclusive of manufacturing processes but
to break it down more in the | anguage to
ingredients, unit operations and processes? |
mean, it could be that sinple.

DR SHEK: | think, it's there. It talks
about raw materials, right? The way it's witten
now, it says, that--

DR MORRIS: Right, attributes of raw-

DR SHEK: --attributes of raw naterials.
So | thought that's what, basically--

DR. MORRIS: Yeah, | was just saying to

change the language to be a little nore specific to
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say, you know, pharmaceutical unit operations and
actors and excipients, but that m ght
address--well, | nean, just so it doesn't exclude

t hat .

DR. ANDERSON: |'d like to ask a question

Are we tal king about a nmethod of providing
information and the quality of whatever it is we
are manufacturing at various stages of the gane, so
to speak. And what we do with that information
depends on what the information says. And if, in
fact, my understand of this is correct, then it's
not clear to me why control is a part of the
definition. So, ny question is, are we |ooking at
a nmethod of deternining the quality of whatever it
is we're doing at a given stage of the gane, as
opposed to actually having a systemthat controls
what happens when we find sonmething? You

under stand ny question?

DR KIBBE: All right I have that--the
burden of authorship, | guess. This definition was
the result of a |lot of discussions about what we
thi nk process assessnent technol ogy or process
anal ytical technology can do for the Anerican
public, for the agency, and for the industry. And

we think it can do a |lot of things beneficial for
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al | of us.

First, it can, in sonme places replace
ol der nethods of rel easi ng batches, nore
efficiently, nore actively and nore in a better
way. In sone places if applied correctly, it wll
hel p the company even control their own process so
that they don't have to worry about the loss of a
bat ch because the process starts to go bad part way
through, they can nmonitor it on an ongoi ng basis,
which we put in as tinely, and nmake adjustnents.

It inmproves the process because it wll
al l ow rel ease qui cker and, therefore, the
timeliness of the information and the rel ease of
the batches and the time it takes to do a batch or
do an individual product gets shortened and the
cost to the conpany gets better. And it mmkes it,
in some ways, easier for the agency, because the
agency can then depend on a whol e set of ongoing
i nformati on whenever it reviews what's going on and
it doesn't have to | ook at snapshots.

And we've recogni zed--and | hope npst of
you understand--that sonme of the snapshots that we
use now to rel ease batches are not very statistica
powerful. W take very small nunbers of tablets to

decide that we're going to let a mllion tablets
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wal k out the door. And we are going to feel, |
thi nk, nmuch better about all those decisions when
we put things like this in place.

And hence the agency, and I'mgoing to
speak for the agency, even though I'mnot init, is
very encouraging to get industry to do this because
it then increases their |evel of confidence that
good deci sions are being nade on a day-to-day basis
that affects the health and well being of the
Ameri can public.

So, yes, control is inportant and it's
part of it and we're not making purely a regulatory
definition, we're nmaking a definition, everybody
can work with and use in-house or on a regul atory
basis and so on. And so | think that's inportant.

Timely is inportant, because infornmation
that's untinely is what we do now. So, | nean,
we're trying to get better at this process. And
so, | think sone of those ternms are good, now.

| agree with ny coll eague over here says
that if you have a sentence that goes for nore than
four lines on a typewitten page, it probably is
going to be confused. And the people who wll
confuse it the best are the |l awers. And

apol ogi ze to all of you out there who nmight be a
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| awyer. But they will, you know, just--and | think
we m ght want to strengthen the definition on a
regul atory side of the aisle by breaking it up into
bull et points or sonething where we know clearly,
exactly what we want.

And | al so know that wordsmthing using 28
people to do it is a nonproductive process, okay?
And while all of your suggestions are great, |
think it's probably a good idea to Il et one or two
people sit down and try to cone up with the next
stage of it. So, | hope |I've hel ped

DR. ANDERSON: Let me just clarify. | am
not against the word control, what I'm-if you're
tal king about an NIR system the N R system doesn't
control anything. It provides information. I
think what |I'mquestioning is the placenent of
controls and in the sense--control in this
particul ar sentence. |It's not the systemthat does
the controlling, sonething el se happens as a result
of the information that's provided by the system

DR. HUSSAIN: To clarify, | think when we
tal k about PAT, we PAT because we said measurenent
i nformati on technol ogy, the feedback control--the
entire thing is a systemin our mnd. The

measurenent part is just one part of the system
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DR MLLER It goes back to the English
The systemis analyzing and controlling, which is
different--that what | want--1 want gerunds in
there, it's too passive and it goes to subject for
confusion and other interpretations, so | agree,
agree a couple people need to wordsmth it and get
it into a couple of sentences or bullets and that's
how we' I | work our way out of it.

It's--the nore you think about the way
it's witten, it allows for too many
i nterpretations.

DR. LAYLOFF: kay, |'m going to invoke
the Kibbe rule and we're going to stop discussion
and Ron, you can talk to A az.

MR. CHI SHOLM Yeah, can--1 nmean, just as
an exanple. | was fortunate enough that we had our
seni or managenent together dealing with us and Aj az
| ast week and | put the definition in front of
them thinking it would all be wordsmthed and
changed, just you all are doing at the nonment. And
| 0- and- behol d, not one single word was changed.

Al'l they said was, let's hope that the peopl e that
David was referring to--the definition that cones
out of Europe and that |ot and the definition that

we have here are harnonized in sone way, because
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think that's probably quite inportant from an
i ndustry vi ewpoi nt.

I"d just like to guard agai nst one point.
We, as an industry, do not intend to test every
tabl et under any circunstances, because there's
statistically no need. It would be going fromthe
sublime at the nmonent to the ridiculous. W wll
test a significant sanple, which | think is where
we need to be.

The answer to your question, | think, A az
actually answered and that is that you have to
think of these systens in their entirety. W
woul d, in fact, gather data in batches, that's on
the raw materials, blend tinmes changing, the tabl et
anal ysis, et cetera. Over a |arge number of
batches. Firstly, we'd do it during a batch to
make sure we weren't going out of specification
But our data would then be, as it were, data-nined
and anal yzed to look for long termtrends so we
coul d understand the processes better

In that way, it's about control. But
you're quite right, it's not about instant control,
because if you ain't got it right, you ain't gonna
get it right.

DR LAYLOFF: As always. GCkay, if we can
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nmove on now. Have we identified--this is Question
4, on page 3. Have we identified the key

i ssues--real or perceived--that can be categorized
under the heading of regulatory risk or
uncertainty, and do you agree with the current

t hi nki ng on how these risks rmay be mnim zed?

DR HUSSAIN. | think the way we sort of
approached this is for marketed products with good
compliance history, essentially within the known
hi story problem W believe the quality is good
it's fit for intended use. | think |I want to keep
enphasi zing that this is focused on inproving the
process and we are not questioning the quality of
the product. So with that in mind, we sort of
proposed that how we woul d address that.

And one of the main risks that is being
identified by industry, as it happened today, also,
is the risk of finding flaws in the current system
And what our position is the current systemis fit
for intended use. There's no safety and efficacy
concern. So there should be a way to resol ve that
and then nove forward and not be penalized for
t hat .

And the point |--Dr. Wodcock made at the

Sci ence Board presentation was sone of our current

file:/l/l[Tiffanie/results/0612PAT1.TXT (120 of 306) [7/11/2002 2:52:59 PM]

120



file////ITiffanie/results0612PATL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

testing could create that. For exanple, with
content uniformty, it's a situation where no
tabl et should be outside 75 to 125 and on stage
one, essentially, it says that when you test 10
tablets if the nean is between 85 to 115 and the
RSD is 6.8 percent or less, that's acceptable.

If you assunme that we normally distributed
system what it nmeans is 6.8 percent RSD woul d
actually we'll have tablets outside 75 to 125. And
when you increase the sanple size, then you will
find those 75 to 125 and it neans that every batch
is out of specification, literally.

So what we are proposing is and the
Sci ence Board endorsed that--when we find sonething
like this we will use a rational statistica
approach for addressing that and not say this is
out of control--so, my glass is out of control

DR. LAYLOFF: Ajaz has become out of
control

DR MORRIS: If | could just coment, |
thi nk that goes back to sonething we tal ked about
at the first neeting, which is reconciling the
specifications fromtwo different nmethods. | nean
the errors that are associated with a PAT, as

opposed to a mal conpendi al [ph] test may be
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different, but if they map to each other in a
statistic--and 1'lIl leave this to the key
mat hemat i ci ans and statisticians, but then you're
not out of specification as |ong as they're napped.
But | think that's the--that's the--1 don't know
what the word woul d be, biggest request on behal f
of the industry to the agency is that that be
recogni zed. That, in fact, when you do have tails
of the distribution that we don't now see that not
i mpugn the product. | think that's what it cones
down to.

DR HUSSAIN. Just to sunmarize for the
conmmittee. The current thinking is, the safe
har bor concept that Dr. Wodcock has tal ked about.
Essentially the way we have franed that safe harbor
concept is that we believe that the current system
provi des product of good quality that is fit for
its intended use. During devel opnent of PAT
applications on marketed products, the information
col l ected using experinental PATs would be
consi dered as research data. Only approved
regul atory tests will be used for product rel ease
and regul atory decision. So you would be--fee
free to sort of collect that data and then we can

find a way to--if there are flaws, then how we
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woul d address that, but not be penalized for that.

DR MORRIS: 1St audited, though still,
is that data audited, or is that an open question?

DR HUSSAIN. Not for agency purposes,
it's research data, so you would use that for
maki ng or transitioning into the PAT application

DR LAYLOFF: | think the legal reference
met hods are going to be the approved nethod or the
USP nmethod, | mean that is the benchmark, that's
what you operate fromand if you have ot her data,
it's not really relevant froma regul atory point of
view, it's academ c.

MR. FAMULARE: No--as part of a regulatory
i nspection, that wouldn't, you know, if you're
doing--if your R& facility normally isn't
inspected and in terns of sonebody's doing a
post - approval QWP inspection, if you're doing R&D
wor k on PAT that wouldn't be the normal course that
an inspection would take you through. Once you
i mpl ement PAT or PAT becones part of the paradigm,
you know then we have to look at it--

DR LAYLOFF: Up cl ose.

MR FAMULARE: --from a reasonable
perspective. And as Ajaz alluded to, if you're

using a specification of content uniformty based
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on limted sanpling, then we have to have the
proper guidance for our investigators and the teans
doi ng these inspections that you have to see it
through a different set of glasses. It's a
different statistical paradigm And the conpany,
basically, the bottomline is the conpany is taking
this for use of product inprovenent and we
shoul dn't do anything in our inspectional [ph]
approach to hinder product inprovenent, otherw se,
we' ve defeated the whol e purpose of our
i nspectional program

DR. SHEK: So, in practical terns, okay,
if we're going into 4a, okay, where it says robust
products, and a sponsor decides to |ook into use
PAT and they found sone various data there, you
know, information. |Is this data will be open now
to inspection through, let's say a general GW
i nspection and the question wuld cone, have you
done sonet hing about it? Here you have the data,
and | woul d assunme sonme concern mght be there
And that's not R&D, now it's already in production,
manuf acturi ng, naybe it goes to a technica
services group, to look are there are sone findings
there and it still passes, you know, the specs

everything is there with the test, but we have sone
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findings which may be directing you to that you
have to do sonething with the product.

DR. MLLER And the followup to that, if
I may, is that that was the discussion about safe
harbor, all along. It was finding unintended
results, has nothing to do about doing routine
testing in a PAT environnent for whatever attribute
you want to define, it was safe harbor for
uni ntended findings. And we're skirting or
skating, excuse ne, away fromthat point alittle
bit. And | want that to cone into focus

DR. HUSSAIN: No, actually, we are asking
the question to you, | nmean, the question is being
posed to you. What is the conmittee's thought on
the safe harbor concept in this instance? Wat we
think is, in the sense, and I'll have Joe sort of
answer, also, is to say that now you have noved PAT
to a manufacturing |ine--

DR MLLER R ght.

DR HUSSAIN. --it's still not your
primary method, you're still collecting data to see
whether it's suitable and you're actually going
through the validation process. Now, you routinely
see a few nore tablets which are outside,

quot e/ unquot e, "specifications."
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The decision, | think what we wl|
have--as we go through the--during the validation
process of the PAT, you already have a validated
process of the old nmethod. That nethod will be
used, so we're not using--so at some point we would
need to nmeet and say, all right, with PAT you are
seei ng these defects, what are your new, either
acceptance criteria based on sound statistica
principles? So that your process is the same used
before and after. So you really have to cone up
with a new set of criteria howto evaluate those
nunbers.

MR. FAMULARE: The existing regulatory
paradi gm even goi ng back to our previous
subcommittee nmeeting, will remain sound, so we're
not going to use that new data, nowthat it is
online in the manufacturing area to inpugn the
percent as long as your existing validation and
regul atory nethods are working and doi ng what they
are intended to do.

And as A az said, what the next step would
be, well now, you see this trend, it's not
sonmet hing for our investigators to report on the 43
or initiate sone regulatory paradigm It's

sonet hing we nmay cone back to you and say, okay,
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where are you going now with the PAT and what wll
we do with this process?

DR. MLLER 1'd like to comrent and, just
for the record, with discussions that we' ve had
externally at CAMP and also with Bristol-Mers
Squi bb, I would like this to go down as part of a
definition for safe harbor. Application of PAT to
a particular process product will be at the sole
di scretion of the manufacturer and I'll--don't
wite it down, |I'Il give it to you again, but just
think about the words. The application of PAT does
not necessarily inply that a critical paraneter has
been identified. The FDA agrees that a conpany
cannot be inspected, held under unusual scrutiny,
or be liable for regulatory requirenents as a
result of data generated during the PAT devel opnent
and inpl enmentati on phases. And if we need to wite
it on the board, we'll do that. But that's the
begi nning of where we are with safe harbor. And it
goes to, again, this aspect of finding unintended
ci rcunst ances.

DR HUSSAIN. Wat | woul d suggest is in
this instance, if you could just share that
definition with all the comm ttee nmenbers and t hat

the comm ttee could make our reconmendati ons on
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t hat .

DR MORRIS: | think one point is that and
in Ron's definition, as well, is that, obviously,
any conpany sees dramatic excursions, they're not
going to wait to be told to ook at it, but during
the phase when there is still a question of whether
or not the inplenentation, as we tal ked about this
nmorning, the inplenentation is proper, then you can
get spurious results that, in fact, don't reflect
the process and as we were tal ki ng about with Hank,
is that the best way to find polynorphs is to scale
up and the best way to find flaws in your sensors
is to scale up, as well. And | think that's the
spirit of the definition

DR. MLLER: The followup is in the
spirit of this is--these are approved processes,
there is no question --whoops, |ikew se,

Aj az--there are not questions about the product or
the process but, you know, technol ogies are
technol ogi es and Acts of God, so we need to
under st and t hat .

DR LAYLOFF: | wanted to nmake a coment
on the, you know, we have a discussion and that's
very useful. However, | think it's inportant to

know that many of these comments shoul d be
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submitted to the docket as public comrent, you
know, so that they're out on the docket.

DR. MLLER Well, we appreciate that, but
this also stinulates i medi ate thinking and
chall enging to our conmittee nenmbers and anyone
during the two days. | we'll be glad to put that
down in witing, very clearly, but it goes to the
process of stinmulation your thinking.

DR. LAYLOFF: No, the stimulation is fine,
but send it in to the docket.

DR HUSSAIN. Tom |'mnot sure, | nean,
I"mnot sure, the whole thing is sort of a public
record anyway, so the docket, we had sort of a
di fferent thought for the docket was actually to
get different type of information, so this is sort
of a suggest froma conmttee nenber to sort of
have the discussion here, and that's relevant to
t hat .

MR, FAMULARE: Just to follow up on your
t hought, while PAT is devel opnental, you know, you
have all those concerns, but you have the concern
that Hank raised in his robust process where he
gets this outlier at 62 percent and what does he do
with it? Well, maybe PAT will help him you know.

So then, you don't want it one way, but we'll give
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it to you the other way if it hel ps you

DR KIBBE: Let me just say that when we
di scussed this, we discussed the regul atory
envi ronnment being enpowering. And | think your
points are well taken and | think we would
encour age the agency's guidance to take theminto
account and enpower the conpanies to try PAT out,
to use it on a process and if, for sone reason, it
doesn't help themcontrol that process well and
meet the current standards, then we're not going to
make themdo it. Al right? But | have a sense
that some of these unforeseen boulders are going to
be bunps in a process to a better environnent al
around and that, in the process, of devel oping a
PAT if they find one of these things and they want
to continue to forward, they m ght find ways around
it, they might find cures for it, or they night
find a way of correlating the data they get from
their PAT to the data that they already get and
say, all right, the standards on our standard
testing is x and the standards for a PAT testing is
you and the two are directly correlated, we stil
produce the sanme product, is that okay with the
agency? And then the agency can go forward.

And so, while it's nice to worry about
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things that m ght happen, we haven't opened the
closet to nonsters incorporated on this. | think
we can go forward and | think we need to be clear
with that. W are not going to force a conpany
that takes the energy to | ook at PAT and try to
devel op something to inplenment it just because
they're tried it. Okay?

DR BOEHLERT: | just wanted to nake one
other comment. |It's not unheard of now for the FDA
to cone into a conpany who think they have a
product and process well under control and nake
comrents on the acceptability of that process and
it's controls. We're not going to elimnate risk
here, you know, that risk is always there that
somebody's going to take a | ook at what you're
doing and say it's not what we think you should be
doi ng or how you should be doing it.

The concern is that once you start working
on PAT and you have data on hand now that confirns
t hat observation, you know that the agency wll not
|l ook at it as a safe harbor kind of concept, but
|l ook at it as, well, we could have told you that if
we'd cone in earlier, that you have a problemw th
your process. And you know that people are not

going to want to generate nore data that will just,
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you know, be on hand to show that they do, indeed,
have a problem Because you nmay not think what
they have now i s okay.

MR, FAMULARE: But aren't--if there were
to be an enforcenent or any type of an issue it
woul d have to be based on the conventional,
exi sting paradigm not what PAT did or added to it.

DR. BOEHLERT: Yeah, exactly, but having
addi tional data on hand, may not hel p that
situation, as far as the conpany is concerned.s

DR MORRIS: | think one point is to--

MR. FAMULARE: |I'msorry, just to finish
that thought. Then the conpany already knew it
fromthe conventional data and this is what just
i cing on these cake so--

DR MORRIS: And | think that was sort of
the point | was going to follow up to your 62
percent point is that what we' ve seen is that
processes that are fairly robust, at least in our
hands even at scale at sonme point, certainly not as
much as the, we haven't done as much full-scale
work as the folks across the aisle, but typically
are benefitted by the application of PAT. They
reflect that.

And the processes that are on the edge,
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everybody al ready knows they're on the edge, |

mean, that's not a secret, so | think, to Judy,
that's to your point, is that it's certainly not
going to nake a process that's on the edge | ook any
| ess variable but, hopefully, it points out
opportunities for inprovenent.

DR HUSSAIN. To sort of re-enphasizing
that we truly want this to be a win/win and the
lack of trust and the lack of the history has
been--and we have to rebuild that trust and as you
go down the questions, you can see how we're trying
to do that.

One of the aspects is, in the sense for
PAT- based submissions, as we identified--that's the
reason | was focusing on the definition is because
we really need to distinguish PAT applications and
i nspections fromthe rest of them because we are
creating a new team which should be the only folks
who are reviewi ng and inspecting these things and
not anybody el se. So you have, essentially, a new
regul atory paradigmemerging fromthis. So, as you
go down the questions you'll start seeing how we
sort of intend to handle this.

So what the safe harbor concept sinply

is--it's a good conpliance history, it's an
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approved product, safe for intended use, there are
no safety and efficacy concerns, nost of the tine
and | don't expect, personally, to find any safety
or efficacy concern. There will be concern of

devi ation from maybe sone established
specifications and that, | think we probably want
to address through statistics, a nore statistica
appr oach.

And then, | think if variability can be
reduced with the application of PAT, | think it
woul d encourage conpanies to do that. And
compani es woul d, obviously do that. So that would
be the sort of paradigm So.

DR MLLER And that cones fromthe
di scussions that were held at the Science Board--

DR HUSSAIN: R ght.

DR MLLER --Janet and you were involved

speaking to the statistical tails that occur so,
you know, that's out there and we have to use PAT

to potentially control that to a finer |evel

DR. HUSSAIN: Sort of a personal point I'd

like to make here is this --in a sense, | think,
the zero-tol erance-type of Iimts that we have
wor ked under USP and so forth. Keep in mnd, USP

is not arelease test. USP's a market standard
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It was never intended to be a release test. So
what it sinmply neans is if sonebody takes the
product fromthe market and tests it according to
the USP, you have to neet that standard. |It's that
standard, so, and so people sort of blur those

t hi ngs up.

At the sane time, | think with the
continued uniformty as it's outlined in the USP
right now, we know if it's normally distributed you
wi || have nunbers outside that. And today, how do
we deal with that situation? W actually throw
away bat ches because it's out of specification and
in some cases the quality the batch that is
rejected and the quality which is accepted is no
different. So, are we just feeling good about
havi ng a zero-tol erance and saying we don't want to
deal with it? This is away to really deal with
the science issues underlying the whol e process.

DR MLLER Ajaz, that also goes to the
har moni zati on point, because there is sone concern
to the fact that, well, these products are tested
as USP. So how does Europe or other countries or
how wi Il they accept potentially a product that
doesn't have a USP test and then so it's an

alternate test?
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DR HUSSAIN: You al ways have the USP
test, you have that USP test.

DR. LAYLOFF: And the USP does not require
that you test by the nonograph. It says that if
tested by the nonograph, it has to conply. But you
can use alternate technol ogi es as--

DR MLLER Well, then it goes--I
appreciate that, but it goes to |abeling and
nuances, | think--

DR LAYLOFF: No, it just says, if tested,
it would conply to the USP standards.

DR. HUSSAIN: There's no difference.

DR LAYLOFF: | think we've hit nost of
the 4s, haven't we?

DR. HUSSAIN: The 4a, the question 4a was
essentially saying that the statistical criteria,
essentially the normal distribution and the
i nherent variability that we currently accept is
one of the reasons for finding flaws.

Are there any other problem scenarios that
woul d need to be considered for products which are
in good conpliance. | nean, that's the question
So, now we can go on to the next one, then. So,
everything is right on target.

DR LAYLOFF: W didn't much ent husi asm on
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t hat one.

DR HUSSAIN. Well, | think the question
4b, | think could be | ooked at fromtwo different
perspectives. One is that if we are able to say
that it's a good conpliance history, we don't need
questions 4b, that's one way of |ooking at that.

O do we should consider 4b, | nean, that could be
the way of addressing that. Because you will--nmay
find somet hing which should be corrected and then
you really need to have a risk-base, not sort of
use the penalty format, you say correct it over a
period of tine or sonething of that sort. A

ri sk-based approach woul d be needed.

DR MORRIS: One point on 4b, | think, is
that, you know, there may be tines when you try to
apply PAT, say, to blending or sonething and
there's just no correlation at all. In which case,
you say, well, this is not the sensor or | haven't,
you know, inplenented it properly. That seens to
be fairly straightforward. But it comes back to,
then, if the industrial scientists nmake that call
then it conmes back to the training of the reviewers
and inspectors to recognize that, | think, as well.
So, it's training on both sides, but to me that's

an easier hurdle to overcone.
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MR, FAMULARE: | think a ot of 4b would
al so be the use of enforcenent discretion when
these issues are found and what steps the conpany
is taking towards resolving themif they are
legitimate issues that need to be addressed.

DR. MORRIS: That's corrective action

MR FAMULARE: |It's the step towards the--

DR MORRIS: That's the other side, yes.

MR. FAMULARE: --which is part of the
normal paradi gm you know, steps towards conpliance

is the npbst inportant consideration that we | ook

at .

DR RUDD: I'msorry, | think I'mslightly
behind. | think ny comment relates to 4a, but it
will be very quick. Just ready to re-enforce the
fact that we need to recognize that we'll see

statistically nore variability as a result of the
application of PATs and so, | think in terms of any
training conponent, we just need to get a good
under standi ng of what that additional variability
m ght be. Don't have any answers to that, but |
think it's just a recognition that, you know, the
expectations need to change. Sorry for being a bit
behi nd, there.

DR LAYLOFF: kay, |'mgoing to stop
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this. Did you have--want to coment on this?

MR CH SHOLM Just the main thing that
came out when | put these questions to people
really was what we'd like fromthe agency is nore
of a definition of what--when | put this to a
nunber of people and they said really the questions
that cone back are they would Iike the rest to be
nmore specifically defined, | think, rather than
generalities. Wat does constitute a problem you
know, | think there's a variable feeling in the
industry that it's still alittle bit willie [ph],
al t hough everybody's getting a very warm feeling
about all the correct things that are being said.
You naybe have to be slightly nore specific. And
I"'mthinking, not so nuch of existing products
here, as even for new products. |t just goes back
to Dave's point there that there will be
statistical variations, which is sonething the
pharmaceutical industry's never dealt with init's
life. So, it's not a yes or a no situation
anynore, it's a maybe situation

And we have to give sonme thought to that
because it is a very risk averse industry. So,
it's just a comment rather than a questi on,

t hi nk.
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DR SEVI CK- MURACA: Yeah, | would like to
see this issue of statistical variability al ong new
PATs sonmehow being formally recognized in our
gui dance that, as new PATs cone through, that there
has to be a cogent scientific approach to saying
when, you know, to handle the scientific--the
measurenent variability. And that's the thing that
I"mreally concerned about, because sanpling sizes
are an issue here, dependi ng upon | ow dose,
hi gh- dose, you know, there's going to be enornous
ranges of variabilities, and these need to be
addressed in how we're going to regul ate and how
we're going to put PATs into the validation
concept .

So | think that we need to do some
training on that.

DR MARK:  You know, maybe |'m show ng ny
i gnorance here, but |I'mnot sure what it neans to
say you have risk-based approach. |Is that a
standard pharmaceutical termor what's the meaning
of it in this context?

DR HUSSAIN. Well, | think, everything
that is focused on safety and efficacy, npbst of the
time we don't think there's a safety and efficacy

issue. But if there is a concern with respect to

file:/l/l[Tiffanie/results/0612PAT1.TXT (140 of 306) [7/11/2002 2:53:00 PM]

140



file////ITiffanie/results0612PATL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

safety and efficacy, for exanple, we see a nunber
of tablets at 60 percent and so forth, that the
dose truly is lower for a drug, then a corrective
action would need to be sort of worked with the
agency and so forth, so there's a risk associated
with safety or efficacy.

DR LAYLOFF: Okay, we're going to stop
this discussion at this time. W've invited a
speaker from N ST to be with us this norning.
James Wetstone, is going to tell us alittle bit
about what N ST does.

MR. VWHETSTONE: Thank you, Tom Let me
get this thing going. There we are. Well, thanks
again for the invitation. M nane is Janes
Whet stone, |I'mthe Chief of the Process
Measurenments Division, which is one of the
divisions at NIST that's in the Chenical Science
and Technol ogy Laboratory; I'll speak a little bit
nore about that and, again, thanks to the conmmttee
for allowing ne to take a few mnutes of your tine
totell you alittle bit about what N ST does and
how t hat mi ght have sone inpact on process
anal ytical technol ogies as they mght be applied in
the pharnmaceutical industry.

First of all, these are some di scussions
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of what N ST does, what we think we do, how we do
it, what our core values are, our nission and
vision statenments, |'mnot going to repeat those.
I think you all can read that about as well as
can.

We're a presentation of the Departnent of
Conmerce. Qur mission is strongly oriented toward
provi di ng neasurenent technol ogi es and st andards
for industry and government agencies. And we
strive to realize our mssion and vision and use
our core values in order to do that.

NI ST i s a broad--has broad technol ogi ca
capabilities that run through a variety of
i ndustrial applications or interests all the way
fromelectrical power where, you know, everyone has
one of these things sitting on the side of their
house and they're all traceable to the primary
standards that are maintained, actually, by the
electricity division just across the 270 here. One
of the tall buildings you saw over there was our
adm ni stration buil ding.

Al the way fromelectrical power to
medi cal testing, dentistry, transportation of
various sorts and refrigerants here nmeans that sone

of the work that N ST has done in the past, about

file:/l/l[Tiffanie/results/0612PAT1.TXT (142 of 306) [7/11/2002 2:53:00 PM]

142



file////ITiffanie/results0612PATL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10 years ago, accelerated the acceptance of the
Montreal Protocols for new refrigerants that are
not gl obal warming materials.

This is an organi zational chart of the
organi zation of NIST. It's conposed of a nunber of
things, N ST, actually was derived fromthe
Nati onal Bureau of Standards about 15 years ago.
And there were some new duties that were given to
NI ST at that time. And those are enbodied, really
in three pl aces.

One is the National Quality Program A az
mentioned in his presentation of the Baldrige
Award. And the Baldrige Award is adm nistered by
the National Quality Program The Advanced
Technol ogy Programis a funding vehicle for
hi gh-ri sk industrial research activities. The
Manuf act uri ng Extension Partnership is akin to the
Agricul tural Extension Agent systemthat has
existed in the U S. through the Departnent of
Agriculture for alnmost, | think, over a century,
actual ly.

This puts technol ogi cal expertise
t hroughout the states available to, primarily, to
smal | manuf acturers.

These seven | aboratories are what we cal
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the ol d Bureau of Standards. Those are the
technical capability of NI ST, this conprises about,
oh, 80 percent of our total staff.

What |'mgoing to talk a little bit nore
about is the Chemical Science and Technol ogy
Laboratory, where the technical expertise is |odged
that is pertinent to the discussions of this
conmi ttee.

CSTL visions and missions are simlar to
NI ST. Specialization has to do with chenica
bi onol ecul ar and chemni cal engineering activities.
VWhat we try to do is enhance U.S. industries
conpetitiveness and capabilities through the
application of new nmeasurenent technol ogy and
standards. Part of this has to do with the
assurance of equity in trade and, obviously, it
i npacts public health, safety, and environnental
quality, also

Qur activities are really enunciated by
these three goals. W have a neasurenent standards
activity, which is a core mission responsibility of
NI ST. We provide--we, CSTL, provides standards in
these areas, as | nentioned above. W have a quite
extensive reference data activity that is centered

on chem cal reference data of various types and
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bi ochem cal reference data.

And then neasurenment science is that area
of--that is the well spring of our technica
capability. W engage in a wide variety of
research activities that are ained at ultinately
inmproving the ability to nake neasuremnents.

This is just an organi zational chart of
the Chenical Science and Technol ogy Laboratory,

Bill Koch was supposed to be here today to give
this presentation, but he's out of the country so
I"'mgiving it. M division has sonmewhat nore
application to process anal ytical technol ogy than
sonme of the others, although all of them have sone
contribution to make to there.

And just to enphasize, that the way we're
organized is really by discipline. So, if you |ook
at this Analytical Chemistry is just what it says
it is. Physical and Chenical Properties is just
that, physical and chem cal properties of both
mat eri al s and chem cal processes, prinmarily; sone
physi cal processes; Surface and M croanal ysis
Science is primarily world-class m croscopy
capability, all the way fromoptical to various
types of charge particl e-based m croscopi es.

We have responsibility for the kinds of
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things listed here, these are the group nanes, we
have responsibility for the national neasurenent
standards for these types of what | cal
t her nodynami ¢ vari abl es, which are, in many cases,
intimitely attached to the manufacturing processes,
certainly that the pharmaceutical industry's
concerned with.

And the Biotechnol ogy Institute--or
Bi ot echnol ogy Division is--|ooks at
bi ot echnol ogi cal processes; structural biology is
an inportant piece of that. And in that we have a
col l aboration with the University of Mryland and
its Center for vast research in Biotechnol ogy.

We speak of our prograns in the terns of
the industries that we try to serve with advanced
measur enents technol ogi es and standards. Certainly

health care is a pertinent issue today.

Qur facilities, as | said, are nostly just

across the interstate. You're certainly welconme to
cone. It's alittle bit harder to get in the gate
these days than it was about a year ago. But it's
still not difficult. You mght see this building
as you go back down the interstate to the airport,
that's our adm nistration building. W have a

facility, NIST has a facility in Boul der, as
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mentioned, there's the CARB facility which is just
about five minutes away fromhere. And we have
sone facilities in Charleston, South Carolina, in
col l aboration with National Ocean and Atnospheric
Admi ni stration.

VWhat do we do? Well, we provide standards
for alot of different things. And what |'m going
to dois run down this a little bit. | picked sone
of these things because | felt like that they woul d
have application, perhaps, to this particular
audi ence. Raman spectroscopy has becone, certainly
a process anal ytical technology that's w dely used.
Mel Koch here, from CPAC and Kel sey COK from MCEC
have organi zations that are practitioners of that
art and they're practitioners of those arts in
industrial contexts and there's a fair anount of
experience in having done that. Not in the
pharmaceuti cal industry, but certainly in many
ot hers.

Spectrophot onetry, athopical [ph]
absorbency standards, | think there was sone
mention earlier today about the penetration of that
particul ar technol ogy into the pharnmaceutica
i ndustry and what we do is to provide the absorbent

standards for those devices.
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Ref erence data, well, there's a lot of it,
and | just put sone stuff down here that was,

t hought m ght be useful in this industry.
Certainly the mass-spectronetric database is sort
of a hit-and-niss product that's in just about
every anal ytical nass-spectronmeter that hits the
street. It's sold through our office of standard
reference data to nost of the mass spec nmekers and
they incorporate it into their software. |It's
updat ed about every two or three years.

And then, as | said earlier, we provide
instrument calibration services for these kinds of
things in ny division.

Just a quick thing--one of the things that
the industry came to us about three or four years
ago was the fact that raman spectronetry is getting
to the point that it is, as | said, a widely used
process tool. W think there will be issues about
the ability to look at the intensity response from
one instrunent to the next. The ASTM conmittee on
spectroscopy felt that was the case, too. And so
what we' ve developed is the first fluorescent
standard that can be used to calibrate in situ
raman spectrometers. It allows you to do a nunber

of things; one, it allows you to conpare one
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process to another wi thout noving the instrunent
fromhere to there. The first thing that we've
done is the 785 nanoneter excitation source is one
of the nbst commonly used sources in industry at
this point, so we decided to do that one first.

It will be available for sale
either--certainly by Septenber, perhaps, by now |
signed the report on analysis of this thing about
three or four weeks ago. W intend to go to the
ot her comonly used excitation sources and, as
said, we expect the inpacts of this to assist the
industry in doing conparative measurements in
process control

So, with that, just going to put this back
up again. We try to work with industry as much as
we possibly can, with other governnent agencies.
Typically in a third-party, disinterested-party
role and, certainly, welconme any kind of coments
you m ght have

I just thought that | might add a pl ug.
And that's this plug. Mel is certainly a nenmber of
the | FPAC Board as is Rick Cool ey, and Kel sey's
i nvol ved and there's another--sonme other friendly
faces here. | think Ajaz put together a session at

the I FPAC neeting last year. This is the
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I nternational Forum on Process Anal ytica

Chenmistry. |It's a place where you can go and
listen to fol ks who have had a | ot of experience in
appl yi ng various types of spectroscopies,

primarily, and to--it's beginning to be sone
sensors as those technol ogies are beginning to

mat ure to process analysis and control issues.

So, with that I'Il stop and thank you,
again, for your attention.

DR HUSSAIN. One, just to, NI ST, | think,
woul d be a very, very valuable partner to FDA in
devel oping with respect to standards and things
that will evolve. Wat we have been trying to do
is link with NIST and, in fact, at the next neeting
of PAT, we mght offer an opportunity to spend a
day and have a workshop at NI ST on sone nore
techni cal aspects. So that's sonething that we are
considering right now In addition to that, I
think the information technol ogy--standards for
i nformati on technol ogy also, | think, N ST can help
us in that regard and we are exploring that
possibility. So, thank you again.

MR WHETSTONE: Thank you very nuch, Ajaz.

DR. LAYLOFF: | think, Ajaz suggested that

we neet with NI ST because they might be able to
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1 generate standards necessary to provide calibration

2 for vari ous sensors.

3 And with that we will break for |unch.
4 And we'll start again at 1 o'clock. Thank you.
5 [ Lunch Break.]
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152
1 AFTERNOON SESSI ON
2 [1:12 P.M]
3 DR. LAYLOFF: W have four peopl e who have

4 requested to make a presentation to the committee

5 at the open public hearing. Dr. Justin Neway, from
6 Aegi s Anal ytical Corporation

7 DR. NEWAY: And what's the nmmgic secret to
8 getting the slides to show?

9 [ Techni cal Interruption.]

10 DR. NEWAY: M. Chairman, |adies and

11 gentl enen, thank you very, very much for this

12 opportunity to speak to you today.

13 My nane is Justin Neway, | amone of the
14 two founders of a conpany called Aegis Anal ytica

15 Corporation. W're a software conpany based in

16 Col orado area, near Denver and we make software

17 systens, devel op and supply software systens for

18 phar maceuti cal manufacturers, specifically.

19 What |'d like to speak to you about today
20 in the 20 nminutes or so that |'ve requested is to
21 present you with a perspective that | haven't heard
22 di scussed yet, except, actually this norning, sone
23 el ements of what |'m about to tal k about cane up.
24  And I'd like to use those openings to illustrate a

25 particul ar set of problens that | think need to be
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taken into account with respect to what PAT does,
in ternms of bringing out guidance and
i mpl ementation in the industry.

I"ve called ny talk I nplenmenting New
Process Anal ytic Technol ogi es: The underlying
chal | enges.

And |' m speaki ng specifically about in the
manufacturing area itself, rather than in process
devel opment or R&D. And there is a specific set of
problenms that |'m going to address today.

To get started, I'Il give you a little bit
of background on nyself and the conpany so that you
know t he basis on which |I'm nmaking these
statenents. And then just to recap sone of the
benefits of PAT as we see themand | think as nany
manuf act uri ng professionals see them

I"lI'l outline these challenges and rather
than just |eaving you with a bunch of whining, |'lI
actually attenpt to tell you what | think can be
done, both froman industry point of view and a
vendor point of view and a regul atory point of
view, to help these things converge and achi eve the
ki nds of objectives that | know you have as a PAT
subcommi tt ee.

So, to start with is that ['ma trained
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bi ochem st and microbiologist. | spent 15 years in
pharmaceuti cal manufacturing in several different
compani es. And | becane very intimate with the
data environnment associated with process

devel opment and manufacturing in pharmaceutical s
and bi ot ech.

After that, | started Aegis about five
years ago with venture funding fromthe venture
arms of d axoSmithKline, Merck and Aventis. By
this tinme, | and ny coll eagues had nmade
presentations and visited, essentially, the top 30
bi ot ech and pharmaceuti cal comnpani es over the | ast
5 years. Several different sites, severa
di fferent organi zati ons within each and we have a
tradition of actually, convening customer advisory
panel s to devel op requirenents for our software
that help us nore closely address what the
industry's needs are. So this is the backdrop for
the statements |'m going to nake.

You can see that |'ve been on both sides
of the table, both as a user wanting to solve the
ki nds of probl ens that pharmaceutical nmanufacturers
have and now actually being in the position of
bei ng a vendor supplying software to address those

i ssues.
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Now to quickly summari ze what | see as the
benefits of PAT inplenmentation, they're pretty
obvi ous--we' ve gone over themthis norning. |
woul d like to enphasize the two in the mddle here,
nmost particularly. Shorter cycle tines and batch
rel ease tinmes and noves towards paranetric rel ease
I was very pleased to hear the interesting new
distinction com ng up on paranetric rel ease being
real tine release. | think that's sonething that
is extrenely inportant to distinguish: the fact
that there is a time elenment invol ved

Ckay, so we want to inprove all of these
things, we want to achi eve those via PAT
i npl erent ati on, but what about today's failure
rates, conpliance, and yield problens thensel ves?

The challenge in quality conpliance, |
thi nk, was outlined best in what | found to be
Janet Wbodcock's words earlier this year. U S
drug products are of high quality, but. And we
know t hese buts: increasing trends towards
manuf acturi ng probl ens; recalls; disruption of
operations; drug shortages; negative inpacts on
NDAs; | ow efficiency manufacturing QA slow
i nnovati on and noderni zati on

Why do these probl ens occur? Having been
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in the manufacturing business nyself, in the
trenches, as it were, | know these people are not
under notivated or somehow not trying to achi eve
these things. There nust be obstacles and reasons
why this is so.

And | think the obstacles can be
summari zed in this slide here and the two that
follow 1'mdefining here what | cal
dat a-i ntensi ve deci sion making. And that is where
you need to nake a decision for which you, first,
need to gather data fromvarious systens in your
manuf acturi ng operation that allow you to make that
decision rationally.

Those deci sions conme up in two broad
areas. One is in quality and regul atory
conpliance, GWP, in general

And the other's in process control and
stability. 1t happens that these are closely
related, but it's often the case that manufacturing
prof essionals don't necessarily see them as being
closely related. Wen | talk about quality and
regul atory conpliance, |I'mtalking about paraneter
review for batch release; |I'mtalking about
def ensi bl e specifications; investigation of

atypi cal batches; manufacturing process validation;
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production trend anal ysis; annual product reviews.
You'll recognize right away that these are not
somet hing you sinply sit down at your desk and
begin to expound on. You need to gather data first
and do investigational work, descriptive analysis
and investigation analysis to be able to make good
deci si ons about them

On the control side we've spoken and heard
much about that this nmorning: shorten process
start-up tines and scal e-up tines; shorten
troubl eshooting times; and reversing adverse events
and trends; inproving process stability; product
quality and productivity. In general, inproving
return on net assets. These are things that al
manuf acturers want to do

But there are a set of constraints within
pharmaceuti cal manufacturing that make that
particularly difficulty. Wat are those
constraints?

Wl |, one of themis, in fact, what | term
the real manufacturing data environment. To
sunmmarize it, we could say that the necessary data
are located in many separate places. Okay, they
are all over the place. And for good reason

Systens have grown up over the decades to supply
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specific needs and specific parts of manufacturing
and, as a result of supplying those needs, they've
accunul at ed data about those needs.

Here | show a LIMS system a SCADA PLC
DCS-type systens; batch record systenms. SAP woul d
be the archetype of the ERP system Many peopl e
have data warehouses that house subsets of this
dat a.

But this data universe, you know, this
envi ronment serves an excel |l ent purpose. It allow
people to do their job of manufacturing
pharmaceutical s and rel easi ng batches. But it also
presents a significant difficulty, because each
time you want to do some kind of investigationa
anal ysi s or data-intensive decision making, you
often have to go to several of these data sources
to get the data. And that, today, takes weeks--not
days or minutes or hours, but weeks--in some cases,
nmont hs.

And that's the reality of the data
environment that |1've seen first hand and worked in
first hand.

Now when we speak of batch rel ease and
shorteni ng batch rel ease tines. You've heard G K

Raj u speak about how much tine it does take to
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rel ease a batch. Sinply having a new probe does
not speed that up. The data for a PAT instrunent
or several PAT instruments would accurul ate in just
one of these systens, typically.

Batch rel ease consists of |ooking at
conformance of paraneters for raw materials, unit
operations, and final product and the data for al
of that resides across all these systens. PAT
instruments are just one or two of the conponents
required for batch rel ease.

So, | can speak about, then,
dat a- - deci sion making inefficiencies. And I'm
bei ng generative here when | say inefficiencies,
okay? There are problens, challenges.

It takes several weeks of nmanual data
retrieval to be able to do the kinds of
dat a-i nt ensi ve deci si on maki ng we' ve spoken about.
And you can consi der batch rel ease, as |'ve
mentioned, to be one of those decision naking
tasks; whether it be PAT-involving, or otherw se.d

VWhat happens is what |'ve called
spreadsheet madness. In general, vendors have been
supplying custonmers with Excel add-ins, as a way of
doi ng anal ysi s, okay--or environments in which

they're free to wite any command |ine programthey
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l'i ke.

Vell, as | nentioned, |'ma biochenist and
a mcrobiologist, | don't happen to like witing
progranms. | hire other people to wite prograns

for me. Process engineers sonetines like to wite
command | i nes.

But we find that quality professionals,
process engi neers, plant nanagers, supervisors,
operators, in general are not interested or wling
to wite conmand |ines. They want point-and-click
systens. And why shouldn't they have them
They' re abundant in other areas of where we work
t oday.

There's a bewi | dering choice of inadequate
software. By that | mean that nost anal ysis tools,
nost deci si on maki ng systens have in fact, grown up
to serve a general set of needs and they're being
force fit into the manufacturing environnent. \What
peopl e need are easy access--neaning,
poi nt-and-click environnent--to those anal ytica
techni ques that are nost appropriate for the
pharmaceutical environment for the kinds of
dat a-i ntensi ve deci sion making |'ve descri bed.

And, finally, the ways of comunicating

results, | find, even today are antiquated. In
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general, tables of nunmbers vast nunbers, |ots of
nunbers where people have to do nental additions
and subtractions are what people are comunicating
to one another. Wen we have so nuch conputing
power that three-dinensional imagery is easily
accessi bl e.

In fact, that |leads nme to a description of
i ndustry trends or sonme industry trends. There are
pl enty of new instrunentation comng along. Part
of what we're tal king about here has to do with
that: cheap data storage; conputing power;
i ncreased enforcenents of GW; patent expirations;
i ndustry consolidation and globalization is forcing
conpanies to try to identify centers of excellence
i n manuf acturing; reduce redundancies; and focus on
speci fic manufacturing plants or regions of the
wor | d where they can produce the kinds of quantity
and manufacturing efficiency that they want to do.

The technol ogy al ready exists to
adequately deal with the inefficiencies |I've
descri bed.

And | want to give you just two exanpl es
of the kind of technology |I'mtalking about in a
couple of areas. One is a feature extraction

capability.
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If you imagi ne for a nonent that you have
sonme probe, let's say it's a new PAT probe, it's
measuring sone signal as you see on the right
that's triphasic. For proper release of the batch
and this is in a theoretical, okay? For a proper
rel ease of the batch, one has to define the rate of
increase of the mddle right here. Doing this
needs to be as sinple as | illustrate here. Point
to the beginning of the curve, point to the end of
the curve and get the software to derive the
constants. Now you can release this batch if it,

i ndeed, fits the specification for this centered

rate of change

To illustrate what | nmean by inproved
met hods for illustrating results. | give you what
we call a visual process signature. In this

exanmpl e, the tall peaks are the ones that nost

ef fect the process outconme and |'mdefining the
process outconme here as the back peak on this
surface which is dissolution rate. It's often the
case we find, and we do work for people to
illustrate this--that the paraneters that nost
drive the process outcone are distributed across
the process.

In this exanple, we've got an API
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1 paraneter; a mxer paraneter; a drier paraneter

2 and a coding paraneter that all contribute the

3 majority of the variability to the process outcone
4 bei ng dissolution rate. One or two of these m ght
5 be a PAT, okay--technology or probe. The others

6 are the traditional measures that span the process
7 fromraw materials. Al that data still needs to

8 be retrieved, made avail abl e and anal yzed so that a
9 bat ch can be rel eased nore quickly.

10 Ckay, now we cone to the wap up? Wat's
11 init? The advantages of PAT. | see PAT as an

12 excel I ent bal ance between conpliance and econoni cs.
13 And we have before us, | believe, a rare

14  opportunity to be able to drive change in the

15 i ndustry from an econom ¢ perspective rather than a
16 di sciplinary perspective. It refers nore to the

17 win/win that you've been speaking about all al ong
18 A az.

19 FDA wants better conpliance to assure

20 safety and efficacy. They also want better

21 manuf acturing efficiency to | ower prices. The

22 i ndustry wants to conply, but they lack the

23 necessary software capabilities, in general. And
24 this is my assessnent fromny years of speaking to

25 peopl e.
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They been building the cost of failed
batches into prices. If only we didn't do that,
presumably prices would be lower. And they want a
shortened cycle tine to i nprove process economi cs.
Now, for this to work, the realities of the
manuf acturi ng data environment nust be dealt with.
What can we do about it?

From an industry perspective, | suggest
boosti ng manufacturing I T spending. And |I've
underlined manufacturing IT because | think this is
the area that needs encouragenent from bodies such
yourselves. There has been plenty of noney spent
on I T in general in pharmaceutical conpanies, but I
feel it has been nisdirected and not applied
specifically to the manufacturing area as it
shoul d.

I ncl ude manufacturing users in budget
prioritization. That neans people who actually
have to do with data-intensive decision nmaking
shoul d be part of the decision making process in
how t hose funds are allocated with respect to
manuf acturing IT.

And that, of course, would lead to
i mpl ementing the underlying IT infrastructure

needed for PAT. | nean these things just go
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hand-in-hand. PAT, | think is not such a huge
revol uti on when we | ook at what the trend industry
has been doing up to now.

For vendors, let's make better software
systens and work with the industry to define those
needs as opposed to naking broadly applicable
systens that don't get well used in the
pharmaceutical area. And let's be honest about
software capabilities. Let's face it, Exce
add-ins are not the way to solve these problens for
peopl e who want to do the kinds of analysis |'ve
just described--and to provide better training and
support.

On the FDA's part, continuing enphasis on
the GW conpliance and outreach is critical
Because nmaking a position clear that this is not a
choice that we must, in fact, conply with GW is
very, very inportant.

Now, here's sonething that | haven't heard
di scussed that 1'd like to really enphasize. And
that is nmaking opportunities--taking opportunities
to enphasi ze positive PAT economics. And | nean,
in very concrete terns. So, |'d |ike to suggest
that data be gathered and that a very concrete RO

case be made as part of what this committee does,
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to illustrate the very real econom c benefits of
shorteni ng batch rel ease times and product

devel opment cycle times. | think I've just heard
about themin generalities up to now, | may have
m ssed sonething, but I'd Iike to encourage a very
concrete devel opnent of that case.

And so here's what | woul d suggest for
this coomittee, if you'll forgive ne for doing so.
Continue the so-called safe harbor policy
devel opment. There may be a better term Account
for additional necessary nanufacturing
infrastructure. In other words, w de
i mpl ementati on of PAT, whether it be on existing
processes or new processes will conme to naught,
unl ess we al so devel op the necessary infrastructure
to nake the whole thing work as |1've descri bed,
because it's not just about that next new
measur enent or about the technology, in fact. It's
about the whol e systens approach that's needed.

Publ i ci ze conpel ling econonic
justifications, accounting for the hard costs, the
soft costs, and the social costs.

Sponsor i ndustry/vendor working groups to
define needs, devel op requirenments and provide

f eedback. | would be nmore than interested, in
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fact, nore than willing to participate in foruns
under the FDA unbrella or this subcommittee's
unmbrella that specifically defines requirements for
vendors with participation fromindustry, so that
we indeed devel op systens that actually are needed.

So, to summarize and concl ude, PAT
i mpl ementation, | believe, will be nore difficult
for the reason that it doesn't involve, sinply, the
next new probe. It involves |everaging other
systens that | believe are deficient today in the
i ndustry.

The chall enges are simlar to those in
ot her data-intensive decision naking areas and that
means poor availability of data. And by
availability, | mean, real-time access to data, not
weeks | ong and i nappropriate software systens built
for people who really aren't capabl e of using them
very wel |

A PAT provides a unique econom ¢ incentive
for quality conmpliance. And |'ve tal ked about that
alittle bit. It's a way of getting industry to
use their own inherent notivations to achieve the
sane ends as what FDA and this comittee woul d
Iike.

On the FDA part, | believe that it can be
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a catal yst for vendor/industry cooperation
Gathering data to show the real world manufacturing
environment. \What |'ve given you today is really
only anecdotal, but it is my direct experience.

Publici zing the positive economics of PAT
and providing the foruns for interaction between
vendors and the industry.

Thank you very much.

DR. LAYLOFF: Thank you, Dr. Neway. The
next presentation is by Lie Peckan and All an
W | son.

MR. WLSON: Good afternoon, ny nane is
Allan Wlson, I'mwith a conpany called the 20/80
G oup and |'m an autonotive manufacturing guy, is
what | am My background's in chem cal engineering
and statistics, but | canme here today with ny
partner, Lee Peckan, who handl es human change
managenent in the autonotive industry, which is
another interesting thing to talk about all
together--to tal k about what we consider an
interesting topic. And | hope you'll consider it,
as well.

W' ve been involved in the transition and
transformati on of the autonotive industry. Mself

for alittle longer than Lee, around 20 years. And
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we' ve begun to be involved in the pharnaceutica
i ndustry, for the last year. W've done a little
bit of work here and there. And we find sone
really interesting parallels in the changes that
have occurred in the autonotive industry over the
| ast 20 years and what you're undertaking--you're
al ready undertaki ng and you're going to be doing
nmoving forward, | believe in the next decade.

So the first question is why the
conparison. Now, the obvious thing is the
aut onotive industry has gone through sone very
unpl easant transformations and a | ot of those
transformati ons were very hurried and they were
forced as I'mglad to admt, the autonotive
industry is not a nonolith and we've been extrenely
susceptible to the flavor-of-the-nonth thing.
Li ke, you know, if |I were to rhyne off the nunber
of little certifications and qualifications | hold
inthis and that it would be kind of terrifying.
You have an opportunity, | believe, to take a
nmore--a nore measured | ook at your industry and
take advantage of sone of the |earnings that have
gone on in other places in the universe.

So the first thing is what happened to us

back in 1980 in that time range? Basically three
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t hi ngs happened. Three really unpl easant things
happened and t hey happened in concert. Basically,
we had problens around pricing, quality, and
foreign conpetition.

The first thing is pricing. This is a
chart that | picked up frompublic sources. This
is the cost of crude oil over a relatively short
period of tine, sort of centered around 1980.

That, in combination, with the fact that this is
kind of what the typical car |ooked |ike at that
time, as a matter of fact this |ooks very nmuch |like
my buddy Don's Duster and it was actually a smal

car at that tinme and very fuel efficient. And
peopl e began tal ki ng about these things, you knhow,
as these terrible gas-guzzling dinosaurs, so the
domestic autonotive industry began to cone under

all kinds of unpleasant pressure to find nore

fuel -efficient vehicles.

At the same time, just in case |ack of
fuel efficiency wasn't bad enough, we had sone
really significant quality problens going on, of
which this was probably the nost dramatic incident.
You know, those of you who renenmber Ral ph Nader.
But there were all kinds of other things, basically

around product quality.
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So at the sane tine as we were seeing
i ssues around cost, around product quality, began
to be a ground swell in the so-called consumer
culture of North Anerica to change cars. Just in
case life wasn't bad enough, al ong cane Toyot a.
still have a hard time saying that nane, sorry.

And what those--what those scoundrels did
was they delivered good, fuel efficient cars. And
it really--it really shook us up. And we had to
make sone very significant changes and very painfu
changes. And in sone cases very hurried changes,
relatively speaking into a North--to the domestic
North Anmerican autonotive industry.

But when | think about the changes that
have happened, consider this and sort of contrast
this with the situation that you find yourselves in
t oday.

Thi nk about the typical autonotive
assenbly plant that nmakes cars. Wat 1'll call a
m ni autonotive assenbly plant. Twenty years ago,
a typical autonotive assenbly plant woul d rmake
about 800 cars a day.

Nowadays, a fast one will nake al nost
2,000 cars a day. At the mean--in the meanti e,

that sane autonotive plant, which used to occupy
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around 2.5 mllion square feet, has gotten nuch
smaller. Actually there are plants coning off the
boards right now that are under a mllion square
feet, which, considering the anmount of activity
that goes on is quite astonishing.

At the same tinme, that work-force
nunber--those are the nunber of people who,
basically have to clean up nesses. The kind of
peopl e who go, well, here's a car, oh, ny goodness
it doesn't work. W have to do sonething to it.
And there used to be hordes of people at the end of
the typical assenbly line who had to fix things
gone wong. Hundreds on a given shift, 500 woul d
be a typical nunber. Now, there are very few of
t hem

At the same tine, that's product warranty,
thi ngs gone wong in around, you know, a
three-nonth time frame. Then the things gone wong
have dropped, by over an order or nagnitude. So,
basi cal ly, when you buy a car today, you don't
expect to have nearly as nuch trouble to have to
take the thing back to the deal er by an order of
magni tude as you did 10--well, actually, 20 years
ago.

On-site inventory, these are basically the
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parts being held at a main assenbly plant. The
on-site inventory |levels have dropped, essentially,
by an order of nagnitude. And, simlarly, the
incomng quality problens fromvendors, because as
you can imagi ne, you buy all kinds of bits and

pi eces to make a car. And there are very conpl ex
vendor chains. The inconmng quality problens have
decreased by two orders of nagnitude

So, | would ask you to consider two
things, okay? The first thing | would ask you to
consi der how rmuch, the car you drove here today
with air bags that weren't there before; antil ock
brake unit, wasn't there before; an engine that you
don't have to change the spark plugs for 100, 000
mles, that wasn't there before. And how much that
car would cost if this hadn't happened. Quite, it
woul d be astonishing. Actually you wouldn't be
able to buy that car. That car would not be able
to exi st because people wouldn't be able to afford
it.

The second thin | would ask you to
consider, is what would happen if you were able to
trust your vendors nore by two orders of magnitude
O if you were able to run, basically, five tines

as nmuch material through your existing
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Cyber-licensed facilities or CDER-1icensed
facilities, without having to--like |I have a fair
i dea of the costs associated with |icensing new
manuf acturing facilities in the pharmaceutica
industry. That's the kind of transfornation that
the autonotive industry underwent. And | believe
that you're on the way to experiencing simlar
transfornations.

Now, what | would |ike to do, once again,
the autonotive industry wasn't a nonolith or
anything, but what 1'd like to dois, I'd like to
hit upon six--six major changes that happened to us
and it's the kind of thing that you can only | ook,
at with the benefit of 20/20 hindsight, you know,
because at the tine it was kind of nmessy, you know.
Li ke when lacocca bl ew up that assenbly plant on
television, we all cried for three days, it was
ki nd of unpl easant.

So, think about these, basically these
three things. The first thing that changed is the
under st andi ng of what our customers wanted. The
perception of who our custonmers were and what they
were willing and happy to pay for. And we realized
that the pharmaceutical industry already has a very

strong understanding of that but the FDA is
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essentially a custoner of the pharnaceutica
i ndustry. And how does that relationship play out.

The second thing is to be mindful of your
conpetition. Know exactly what your conpetition is
doing and | think that this is, for instance, a
marvel ous forumto drive a certain amount of
standardi zation in the industry. The autonotive
i ndustry is the nmost benchnarked industry on the
pl anet. There are peopl e benchmarki ng everyt hi ng
i magi nabl e about autonotive. And | think that's a
very good thing.

Devel op a strong focus on product quality
and finished goods quality, which you already have
obvi ously, but that was actually needed in the
aut onoti ve industry, because the '50s consuner
culture said anything you can nake people will buy.
So we actually needed to devel op that an
under st andi ng of what our custonmers were willing
and happy to pay for.

But these final three things, | think you
actually, | think may be of more use to you. Wen
I looked at the--at the situation in your industry,
I said, well, what's your product life cycle?
Basically, to sinmplify it, howlong is a product in

production and a typical nunber might be ten years
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In the car business nowadays, a typical nunber is
three years, but despite the fact that a given
product is only actually made for three years,
there's an absolute flurry of continuous

i mprovenent activity going on through that ful
three-year period of time, right up to the point
where you stop nmaking a nodel. You continue to
inmprove it. And the reason is very sinple--it's
very sinpl e because those i nprovenents don't |ast
just the life of that particul ar nodel, those

i mprovenents are fed back into design, devel opnent,
and the launch process for the next npdel s.

So you have a marvel ous opportunity--a
two-fold opportunity if we can find to nmake
continuous work in your part of the world.

Because, first, you have very |long product cycles,
so anything you can do to inprove the quality, the
reliability, efficacy that | ower the cost of the
products that you make, you'll have a huge period
of time to realize the returns on that. So from
the manufacturer's point of view, as well as the
custoners' if a way can be nade to achi eve that
that will be extrenely good. Plus, you'll be able

to feed that forward to future endeavors.

The second thing is a focus on integration
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of effort. Car conpanies are big. Car conpanies
are extrenely big. Car conpanies have many vendors
and suppliers who are also extrenely big. Each of
those entities has functional groups in them-
manuf acturing, quality, engineering, marketing. In
the evolution of the automptive industry of a
greater working together type of evolution has cone
around i n nmechani sns of actual structures to nanage
the life cycles of products and to speed the life
cycles of products and to actually force

col I aborati on between functional organizations has
come about in the autonotive industry.

And | believe that that woul d be of great
value to this industry, because, to start with,
it's a huge industry, the conpanies are very |arge;
the regul atory bodies are very large; the supply
base is very large. And that integration of
effort, in conjunction with inprovenent can be an
extrenely powerful thing.

The final element on this list is a
redefinition of mass production. Henry Ford
i nvented mass production so the autonotive peopl e
t hought they had it down cold until Toyota
re-reinvented mass production and we like to think

we' ve re-re-reinvented mass production over the
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| ast decade. And sone of the key elenents are

el ements that you have been tal ki ng about today,

el ement s around under st andi ng your processes;
around process as well as process quality; around
understanding the quality of the raw nmaterials and
designs that go into the products that you prepare;
and, al so, an understandi ng around error proofing
of those processes and those products so that the
I'i kel i hood of problens arising on an ongoi ng basis
are drastically reduced.

And those are nessages that | would like
to carry to you fromthe autonotive industry. |If
those things are possible; that they seem
expensi ve, but the payback is huge because of the
time that's working in your benefit, especially
with the large, at least in certain areas, the very
| arge product lifetimes that you have available to
you.

Now this is just a brief slide around our
perception about the sinilar things that are
arising in your industry to what we saw, say, in
1980 in the autonotive industry. W see pricing
pressures; we see pricing pressures, especially in
the United States around government bodi es, HMOs,

PPCs. W see the issues or regulatory pressures in
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your relationships with regulators. Those are
pressures will continue. W see patent protection
pressures, you know, the current paradi gm around
the expected life cycle of a product and the nunber
of new products entering that life cycle pipeline.
There seens, from our outside perspective, to be
growi ng i ssues around, basically, the nunber of new
drugs that are being | aunched at any given point in
time and the ability to bury the R&D costs.

And we would submt to you is that
manuf acturi ng can give you so nmuch nore in terns of
resources to then plow back into your R&D.

And, finally, foreign factors. You don't
have a Toyota, thank goodness, but there are issues
around the relationships with foreign regulators
and with nmanufacturing in various points in the
worl d and the need to harnoni ze and bal ance those
t hi ngs.

So this is our current thinking. | guess
it's alittle nore specific around PAT, the prior
stuff was rather general. In PAT, | see,
basically, four issues that are challenges that
need to be considered. The first is around
| earning to nmanage | arge volumes of data. And from

a statistical perspective, there's an astonishing
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pitfall that awaits you and, | guess, we could,
anyone who wants to tal k about the technica
details later, we can, but SPC is actually a survey
sanpling tool that's applied to manufacturing. |If
you do | arge vol unmes of sanpling and you apply SPC
paraneters, which we had the unfortunate experience
of doing, you basically drive yourself nuts.

| magi ne your typical SPC run real paradigm
says that you can have, | guess, a fal se out of
control signal about 30 tinmes in 1,000 by the tine
you stack up the run rules. WIlIl, that's okay, if
you only sanple every shift, |ike Shoehart did in
1930 at Western Electric, but if you sanple 1, 000
times an hour, as you're likely to with PAT, then
you'll need a different nathematical approach to
handl i ng that data and not basically drive yourself
into a tizzy, which is sonething we experienced.

The whol e nmeasurenents systens thing and
believe that you're already addressing that very
wel |, but your neasurenment systens have to be
reliable, they have to be accurate and a great dea
of energy in ternms of devel opnent and in terns of
mat hemat i cal devel opnent and effort has been
expended in the autonotive industry around our

measur enent systens in order to understand how
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we' re doing and be able to react in real tine.

Process understanding--this really
resonates with the discussions that you were having
this norning. Process understanding drives the
appropriate application of all this because if you
don't know what to neasure, then you're going to
dunp tons of resources into measuring things that
you actually don't need. You'll expend these
resources and you will needl essly chase ghostly
i mges of poor product quality, so good product
know edge is, of course--and process know edge is
at the core of all this.

And, finally, one thing that | was very
excited to hear this norning, was the notion of
simplicity and parsinmony in all things. There's a
tenptation that we fought in our industry for the
| ast decade that's been brought about by the anopunt
of high speed data acquisition equipment that's
becone easily available, relatively cheaply
avai | abl e, Sensor SCADA, so you find yourself able
to neasure all kinds of stuff and not necessarily
knowi ng that you're getting value out of that
vol ume of measurenent. So, sinplicity and
par si nrony and maki ng systems such that errors are

unlikely to occur, are extrenely valuable. And the
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whol e di scipline of error proofing and pokeyoke
[ph], which, once again, is a bit of a technica
specificity is, | believe, of extrene value to the
phar maceutical industry.

So those are our final conments.
Basically, that we believe Process Anal ytica
Technol ogy is an inportant step on the, | guess,
what you might call the quality journey of the
pharmaceutical industry and we believe that this is
an excellent thing. Thanks.

MR KLEVI SHA: Thank you very nuch. 1'd
like to introduce nyself and a coll eague. M nane
is Dan Kl evisha, I'mthe vice president of Bruker
Optics. | guess, in ternms of PAT, you can think of
Bruker Optics as a sensor supplier--a vendor
supplier of sensors. M background is not in
pharmaceuti cal anal ysis and production, but |
believe that sone of the experience of our
conpani es have applied in different industries are
relevant to PAT and justify this initiative. And
our presentation will be in two parts, Tom Tague
will present a second part. Tomis a senior
applications chem st at Bruker Optics, in
Massachusetts, and he'll discuss some of the

strategies for partnering for devel opnent of new
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t echnol ogi es.

So, | believe that it is very apparent and
has been said several tinmes quite el oquently that
the PAT initiative is extrenmely inportant. | think
you can take | essons from other industries and,
certainly, apply it to the potential of PAT
Certainly in the chem cal industry, the polyner
manuf acturi ng area, Process Anal ytical Technol ogy
was initiated and inplemented as an innovati on and
a way to inprove profitability and it has noved
fromthat to being absolutely essential to conpete
in today's global market. And we see nany exanpl es
in industries outside of the pharmaceutical area
where | could call it the PAT equival ent
application of Process Technol ogi es have taken
chemi cal conpanies that used to introduce a | ot of
of f-spec material to the point that they've
elimnated off-spec material creating an
opportunity for the payback and
return-on-investment of one in two nonths, in some
cases.

And in other cases where the testing for
anal ytical services for the polyner industry has
been reduced from maybe 20 technol ogi es down to

just a handful of technol ogies that could be
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adm nistrated to a whole plant by just a small
nunber of people. So there's certainly a |ot of
opportunities for a great deal of cost efficiency
i n manuf acturi ng.

The aspect that we would like to very
briefly touch on is what is a vendor and the
essential nature partnering to achieve the goals of
rapid and efficient PAT. | think you can kind of
break down many of the opportunities of PAT sensors
into the application of what woul d ot herw se be
est abl i shed technol ogi es, such as Newark Thread
[ph] for online driers and bl enders and content
uniformty neasurenent equi pnent that's been well
used in |l aboratories and even in sone process
situations but is not nearly fully exploited to the
potential that is available to the pharmaceutica
mar ket .

So these are nmore or |ess existing
technol ogi es that can be applied on a greater scale
i n, perhaps, innovative and unprecedented ways.

And there's a whol e area of new technol ogi es that
sinmply haven't been possible before and both
present good opportunities for the future of PAT.

Qur conpany nmanuf actures vibrationa

spectroscopy equi pnent near infrared, md-infrared

file:/l/l[Tiffanie/results/0612PAT1.TXT (184 of 306) [7/11/2002 2:53:00 PM]

184



file////ITiffanie/results0612PATL.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

and Raman equi pnment. And these technol ogies are
hi ghl'y applicabl e because of their nondestructive
nature, real tine analysis and applicability to a
wi de range of processes. So we're viewing this as
sonewhat narrow in terns of spectroscopy and
specifically vibrational spectroscopy in ternms of
all the technol ogies but, clearly, there's
opportunities across all aspects of pharnaceutica
production for vibrational spectroscopy technol ogy
and other analysis techniques. And | think that's
wel | understood within this expert panel here, so

it doesn't need to be revi ewed.

If you |l ook at the paradi gm of the polyner

and chem cal industry, you can see that a | ot of
the historical usage of process equi pnent was in
the area of liquid analysis. Take a fiber optic
probe and put it in a liquid streamor reactor,
bypass line, sonething like that. And in the near
infrared for raw material testing, techni ques have

been widely used. And those linitations, in terns

of use, have been w dely expanded over the |ast few

years and | think will continue to do so with the
possibility of putting, for exanple, fiber optic
probes in bl ending and dryi ng operations and the

possibility of using non-contact analysis, in this
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case an FT-NIR system configured for drying

measur enents and being able to nmeasure solid-phase
materials very rapidly online has greatly expanded
the use of online technology in other industries,
and including in the pharnaceutical industry.

There are a whole range of tests that are
conducted on a | aboratory basis that can
potentially adm nistered online and to neasure nuch
hi gher volumes of materials and much nore precise
anal ysi s than has been possible before and Tom w ||
touch on sone of that, including the adm nistration
of equi prent that previously was linted to
| aboratory use, such as FT process Raman and now is
readily available for use in a process environnent.

One of the challenges, | think, going
forward, with respect to regulation of PAT is how
do you take all the various existing issues of how
do you get equi prent that does the analysis that's
required to elimnate the need for nore | aborious,
sl ower anal ysis and chromat ography titration to
what chem cal analysis and inplenent all that in a
way that can be conpliant with all the regulatory
requirenents, such as 21 C. F.R 11 and validation
and 1 QOPQ and things like that.

And nuch of that requirenent for
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instrumentation translates to the PAT environnent
but potentially gets nore conplicated and nore
chal | engi ng as equi pment runs at real tine in nore
demandi ng environnents.

The--1 mean, sone cl ear aspects of PAT is
that this needs to be a very broad-based technol ogy
usage and that | think you can al nost--maybe it's
not too strong a statenent to say that sone
technol ogi es are going to be nore of an
evol utionary inplenentation where they're al ready
in use and understood and they're going to be used
wi der scale for process and there's al so
possibility of sone fundanentally revol utionary
stuff in ternms of the instrunentation and the
benefits that can be received frommanufacturers in
t he pharnmaceutical area

So, | think I'd like to, at this point,
turn it over to Tom Tague who will discuss a little
bit of our concepts and strategies for partnering
wi th new technol ogy devel opnent.

MR TAGUE: It seens like, to me, over the
| ast 10 years or so when |'ve been involved with
i nstrument nmanufacturers as a scientist, that the
instruments are pretty nmuch devel oped according to

what the vendor tries to look at the industry and
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says, well, this instrunent could be hel pful and
then we go through a two- or three-year devel opnent
process and devel op that instrunent and then, kind
of throwit over the wall and then in the
phar maceuti cal conpany you are kind of left with
okay, is this technol ogy useful, is this instrunent
useful or are you trying to evaluate all the
instrumentation that's available out in the market
and say, howcan | fit this into my program-into
my quality programand--or is it too much work? 1Is
the barrier too high

And one of the things | hope that can cone
out of these types of neetings is that we have a
mandat e where pharnaceuti cal conpani es and vendors
will partner together to so that the inplenentation
of technol ogi es takes place such that iteml
doesn't happen where you spend a |lot of effort to
work with a product that has been on the market for
a few years and then, all of a sudden, a new
product cones out that nakes the technol ogy that
you just spent a couple of years incorporating into
your own business is conpletely obsolete.

One of the things that is also very
interesting froma vendor's point of viewis to be

abl e to partner with pharmaceutical conpani es and
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ot her manufacturers so that we can devel op new
technol ogi es and new products that will not only
hel p you, but help many different industries. And
| feel that you, certainly, have the attention of
all the vendors. And Bruker is, probably a good
exanpl e and you could probably line up 50 different
manuf acturers and get the sane exact words that we
woul d be very excited in partnering and be willing
to go that extra mle in doing so

For Bruker, our business has changed over
the last five years, in that, when we do
devel opnment, we certainly have GW, GCP, and GLP in
m nd as Dan alluded to. Qur packages--all our
sof tware packages and products are intended to be
fully 21 CF. R 11 conpliant and that's through out
interactions with you as bei ng our custoners.

And the 21 CF.R 11 conpliance, | would
say, for Bruker, is maybe the first exanple for us
where we worked very closely with a few
pharmaceuti cal conpanies to find out exactly what
you wanted. Documentation was an issue, where at
first we thought we could provide docunmentation
that was al ways about 50 pages |long and didn't
really have the detail that was necessary and the

end result, now, are very thick manuals that are
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very conprehensive and can w thstand the nost
stringent evaluation by the FDA or, nore
importantly, by your own internal regulatory
af fairs peopl e.

So we want to provide conprehensive
support for achieving your validation and your
monitoring goals. |If we produce a product that
can't be used in your |aboratory because it is not
compliance, then we've defeated our own purpose and
we' ve not--and we've wasted your tinme. So software
conpliance and documentation are big for us

One of the exanples that you can | ook at
tois trying do direct analysis of a reaction
vessel , where, in the past you have to swab the
vessel and then do an HPLC nmeasurenent. It can be
a very tedious process and it's not a very
efficient process. |t can be tedious, is not
really quantitative in nature. W devel oped a
product here that is pro-base, where you can just
go ahead and get the answer for how cl ean the
reaction vessel is right away.

I wanted to enphasize the next few slides
in tal king about mcroanalysis. This is areally
good exanple as to--with the ways things are and

have been devel oped in the past, and to where they
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can go in the future

The first is this little conpartnent,

FTI R-based mcroscope. It's really good for
identifying materials, conpounds, contani nates,
anything small, down to about 20 microns; takes up
very little space; it is--works into being
conpliance with the instrunment. You just observe
the sanple and do reflection or ATR data collection
onit and it works very nicely.

But the next step mght be to take this
type of product and integrate it into a rugged,
interferonmeter that could be taken right at |ine
and be able to solve problens for you very easily.

This is an exanple as to what it is
capable of. These are m crobeads and you--there's
sonme dark field illum nation there and you can see,
if youre famliar with infrared spectra, we're
able to very nicely differentiate between the two
different mcrobeads. Very easily done and the
spectra collected in a matter of a couple of
seconds.

Then we have a nore research-oriented
m croscope and, again, this is an exanple of where
this is a research tool that could be brought nore

into the manufacturing environnent or nmany of the
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features.

Where you have very advanced vi suali zation
capabilities of a sanmple and then pretty much any
node of analysis to | ook at nonol ayers to doi ng ATR
spectroscopy or transm ssion. And you have ful
data processing at this level, you can do
chemonetrics on--full chenonetric analysis on a
very automated way on the data that you m ght get.
And this is just kind of representative of the
tools that are provided by many vendors where
they're research oriented, but it's through a
parti sanship that they could be brought into the
manuf act uri ng worl d.

This is just another exanple of the next
stage up, which incorporates a |lot of different
automation features into the product. And I'|
skip over that one.

The next itemis chenical imaging and the
reason | wanted to go through these last two
exanples is you can see in our own products where
there's been an evolution, just as with PAT, there
will be an evolution as to what can be inpl enented
in how the collaborations, at |least, fromthe
initial stages will go forward. And, in this case,

you can collect the data over a very large area, it
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may be as big as 6 mmby 6 mmin just a few
seconds. So now you can tal k about |ooking at the
honogeneity of a tablet in a very short period of
time.

And you're essentially only diffraction
limted now, and you can perform chenonetrics over
the--globally over the whol e data bl ock
Soneone--the previous two speakers have spoken
about mani pul ati on of data, this is a really good
exanpl e as to what can happen

You coul d take one of these inaging
systens and put it right at line and | ook carefully
at a tablet. The problemis that you can generate
100 negs of data with one--in one acquisition in
si x seconds. So how do you manage all that data?
How do you get the information that you want out?
There has to be partnership for howto get the
answer w thout creating gigabytes of data in
seconds.

This is an exanpl e of |ooking at a bone
tissue. So if you wanted to nonitor therapy and
that was the purpose of this investigation. You
can see visually the bone tissue and then | ook at
the infrared i mage

And then spectroscopically speaking, you
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can get at the information that you can't get at
any other way and that is, if you |l ook at bone
nmodel ed after two versus that of one-year, you can
see that due to--in nonitoring the amount of
carbonate, which indicates the degree of

m neralization in the bone, you can see the changes
very nicely and you can see the changes over the
whol e tissue of the bone in the sane nmanner you
woul d any ot her | arge sanpl e.

And then you can | ook at the chenica
profile and, maybe this is one of the nobst usefu
parts of doing imagi ng and the nunbers on the
bottomare small, but those are microns fromO to
660 across the bottom So we're talking pretty
smal | spacial resolution but getting a | ot of
detail. So, inthis case, if you were trying
to--in another case if you were trying to look at a
tabl et, you can, again, imagine that you have a 6
mm by 6 mmarea and gaining this type of spacia
resolution to find out how good your manufacturing
process is.

And this technology is avail able today and
it's available fromnore than one conpany. And yet
| fear that it my be many years before this type

of capability is inplenented.
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1 This is what it may--one rendition that we
2 offer that certainly does that type of job. You

3 have a macrosanpling area, you can envision a

4 tabl et hopper where you run tablets in there and

5 then, ultimately, | think--this instrunent is not
6 capable of it because you're tal king about 1,000

7 tablets a second instead of a couple seconds per

8 tablet, but | think that, from Bruker's point of

9 view, and fromthe information we're getting,

10 everyone would like to do every tablet. And so,
11 with close partnerships, that's the type of

12 i nformati on that can prove very valuable. 1In this
13 case, we used state-of-the-art FPA detectors and
14 video caneras to take care of that job.

15 Anot her interesting application is just,
16 ki nd of | ooking at using FT-Raman anal ysis and

17 saying, okay, how easy is it to ook at raw

18 materials? Well, you can | ook through vials and
19 bags in the Raman in--with near infrared

20 excitation, so your raw materials identification
21 can be done very, very quickly. 1've worked with a
22 coupl e of pharmaceutical conpanies over the |ast
23 few nonths at | ooking at these things and you can
24 identify with unit efficiency, raw materials in a

25 matter of just a couple seconds. So, it needs to
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be done and can be done.

This is another exanple of nmapping the
surface of a tablet using Raman. |t can be done
many di fferent ways, you can nonitor the
concentration of aspirin very carefully. You
can--let's see--1'mnot sure why ny M crosoft
software's not showing that figure very well

DR. HUSSAIN. Tom we need to go on to--

MR. TAGUE: What's that? Ckay, |'Il skip
over that. Essentially, you can | ook at
cross-sections, as well as the tablet itself and
al so the degree of hydration on the tablet surface.

And, lastly, we also offer other products
that are good for cellular analysis and
bacteriol ogi cal analysis and the detail that we've
gone to, even here, is that, for exanple, with E
coli, we can readily identify in just a few
seconds, al nost a hundred strains--different
strains of E. coli, just by streaking the bacteria
on the zinc celinide [ph] plate, popping it into
the spectroneter and getting the answer right out.

And, in conclusion, | think the future of
PAT is bright, if people take action and the
partnershi ps actually do take place. | think al

sides are notivated. The FDA has call ed these
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nmeetings and appears nore than willing to
facilitate collaborations to--so that the
manuf act uri ng processes can be nore efficient, nore
cost effective. And, certainly, the--1 think
you'll find that the vendors are fully notivated
And | thank you for your attention

DR LAYLOFF: Thank you very nuch, Dan and
Tom And we'll continue now on our questions.

If we could go back to page 4, I'd like to
start back with Question Nunber 4c: To mninmize or
di sputes should a priori criteria be devel oped to
assess if a probl emuncovered during PAT
i npl ementation was present all along during the
prior manufacturing history of a product? Page 4,
nunber 4c.

DR MORRI'S: Just a question of
clarification, | think, Tom Wen you say a
priori, does that mean that the data already exists
fromthe conpendial [ph] testing to show that
there's a problen? |'mnot sure--

DR LAYLOFF: Seemto have criteria
est abl i shed before you find the probl en?

DR. MORRIS: But, | guess, because ny
next, because it comes down and says for current

products that need inprovenent being considered
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case-hby-case. But |I'msaying--1 guess |'m confused
as to what criteria we're tal king about.

DR. HUSSAIN: Let ne try to clarify in

this instance. | think, since we have heard so
much about finding flaws--1 nean, everybody seens
to be saying that we will find flaws. And |I'm sort

of looking forward to saying that let's nmaybe
define sone criteria whether sonething is a flaw or
not a flaw, you know. When you start with a
product and a good conpliance history, is that
enough to say, that's fine. \Whatever is there,
availability is observed is fine. |Is that enough
or should we try to do sonething before to have
potentially avoid any disputes or disagreenents?

DR. LAYLOFF: Set a threshold for the
di sput e?

DR HUSSAIN. Yeah.

DR. MARK: Well, during one of the breaks,
we got into a discussion with sone of the other
peopl e here and brought the question of, well,
suppose one of these process--1 guess maybe sort of
junping the gun on this question, but in response
and di scussion on sone of the earlier questions,
the questions cane up, well, if sonething shows up

because you applied the process anal ytica
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technol ogy, what is the conpany going to have to do
about it? Are they going to have to junp on it
right away and put a priority over all their other
projects that ar going on? Are they going to have
to put it in the streamof research projects and
take care of it in due course, considering that
they have been manufacturing this product, you
know, in what was considered a satisfactory manner
until then? And that's probably going to be an
i mportant decision that's going to have to be nade
in terms of the guidance as to what's going to have
to happen?

MR FAMULARE: |I'msorry, | think it's a
deci sion you're faced with under the current
par adi gm when t hi ngs becone reveal ed to you that
there's a product, whether PAT gave it to you,
whet her current validation and conventional testing
gave it to you. You know, we touched on in
question 4b, risk-based and what does that really
mean, in terns of the application of GwWs and
probl ems uncovered during PAT R&D efforts. And,
again, as a conpany that's responsible, maybe
ri sk-based wasn't the best termto use here, but
when FDA, for example, sees a problem first of

all, it has to pass the, well what difference does
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it make question, you know, Does it really make a
difference in the process or is it a just sort of a
specification that naybe we could re-evaluate in
terns of whether it's in the application process or
what ever.

The second issue is, what is the public
heal th i npact, maybe, as opposed to saying
ri sk-based? |If we see products that don't neet
their legal specifications, they're in violation
We have ways of dealing with that. |[If it's a mnor
i ssue, the conpany conmes back with a corrective
action plan and it's the timng of it is
appropriate to the neaning of the violation, or if
it does have an effect on public health inpact.

If it's a violation that may cause themto
question the prod being on the narketplace, we have
a criteria that we | ook at as to whether what the
public health inpact is and should it rise to the
level of a recall? There's different
classifications of recall. So, | don't think it's
a new paradigm | just think it's another factor
that goes into that paradi gm

DR HUSSAIN. It's not a new paradigm but
there is a difference. The difference is under the

current system the product has no conpliance
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