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PROCEEDI NGS

[ The panel menbers, special governnent
enpl oyees, and guests introduced thensel ves. ]

M5. TOPPER  Thank you. The follow ng
announcerent addresses the issue of conflict of
interest with respect to this neeting and is made a
part of the record to preclude even the appearance
of such at this nmeeting. The topics of today's
nmeeting are issues of broad applicability. Unlike
i ssues before a commttee in which a particul ar
product is discussed, issues of broader
applicability involve nmany industrial sponsors and
academic institutions. Al special governnent
enpl oyees and federal guests have been screened for
their financial interests as they nmay apply to the
general topics at hand.

Because of her reported interest in
phar maceuti cal conpani es, the FDA has prepared a
general matters waiver for Dr. Judy Boehlert, a
speci al governnent enpl oyee, which permts her to
participate in today's discussions. A copy of this
wai ver statenment nmay be obtained by subnmitting a
witten request to the agency's Freedom of
Information O fice, Room 12A-30 of the Parkl awn

Bui | di ng.
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Because general topics nay inpact so nmany
institutions, it is not prudent to recite al
potential conflicts of interest as they apply to
each menber, consultant and guest. FDA
acknow edges there may be potential conflicts of
i nterest because of the general nature of the
di scussi ons before the comm ttee and these
potential conflicts are nmitigated. 1In the event
the di scussions involve any other products or firns
not already on the agenda for which the FDA
partici pants have a financial interest, the
participants' involvenment and their exclusion wll
be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or financial involvenment with any firms
whose products they may wi sh to commrent upon

I would also like to thank those peopl e
who are sitting in our overflow room W
understand that this is not the optinmnumfacility
but this is what we had available. |If there are
comrents during the open public hearing, we do
encourage themto come into this roomto make their
comments. Thank you.

DR LAYLOFF: Thank you, Kimberly. 1'd
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like to have the people who cane in just recently
i ntroduce themsel ves, starting with Joe.

MR, FAMULARE: Joe Fanul are from CDER
O fice of Conpliance.

MR HALE: Hi, I'"'m Tom Hale from Hal e
Technol ogi es.

DR RAJU. GK Raju fromMT.

MR. HAMMOND: Steve Hammond from Pfizer

DR. LAYLOFF: Thank you and wel cone.

Now we'd like to go to Dr. Ajaz Hussain
who will give us an introduction

Introduction to Meeting

DR HUSSAIN. Good norning and wel cone to
Rockville. W actually noved froma smaller room
to a bigger roomhere and | apol ogi ze for the
cranped quarters but that's all we could find at
this time. 1It's a challenge, but it also reflects
on the popularity of what we are trying to do here.

Let nme share sone thoughts with you on the
process anal ytical technology initiative, and the
progress we have made, and what we expect to do at
this nmeeting nunber three.

So, in sort of an outline format
presentation, | have shared with you sone of the

progress at FDA and tal ked to you about the PAT
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review i nspection team Also | talked to you about
the blend uniformty and the deci si ons FDA has nade
with respect to the PQRI proposal and how it |inks
to the PAT initiative; talked to you about the
manuf act uri ng subcomittee that we are pl anning,
and then shared with you in a summary format what
we have | earned fromthe PAT subcomittee

di scussions so far, and sort of summarized for you
a PAT conceptual framework and the type of

regul atory incentives that would be necessary to
facilitate this. And, then finally, what

informati on are we seeki ng today.

I"mvery pleased to share with you that we
have been able to put a PAT review and inspection
teamtogether. This includes nenbers fromthe
Ofice of Regulatory Affairs, our field districts.
The Center for Drugs, and Center for Veterinary
Medi cine has joined into the PAT initiative as a
full nenber. So it is a nulti-center team now

We actually held a neeting three weeks ago
and we are in the process of noving forward with a
training program In that regard, we have
devel oped a training curriculumat this
subcomm ttee, the second neeting, and that was the

basis of establishing contracts with the University
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of Washi ngton, Center for Process and Chenistry;
Uni versity of Tennessee; and University of Purdue
to do or conduct the training programfor this
review and inspection team This training program
starts in Decenber.

We al so have been very successful in
putting together sort of a PAT policy devel opnent
team We have successfully recruited individuals
who will be part of this team W are al so naking
progress in the PAT research arena, and we have had
a coupl e of publications and presentations at the
upcom ng AAPS neeting and, hopefully, some of you
will get a chance to sort of review that.

Here is the PAT review inspection team and
other teans that are making this possible. You are
all famliar with the PAT steering commttee which
i ncludes Doug Ell sworth, from our New Jersey
District. He is at the table today. There is
Dennis Bensley, fromCYM He is in the audience
but, unfortunately, he is in another room M ke
A son, Joe Famul are, Yuan-yuan Chiu, Frank Hol conb,
Moheb Nasr and nyself. That essentially is the
steering conmttee now and we have a PAT policy
devel opnment team Raj Uppoor was introduced to you

before. | ampleased to introduce Chris Watts. He

file://///Tiffanie/daily/1023PHAR.TXT (8 of 258) [11/5/2002 6:17:35 AM]



file:////ITiffanie/daily/1023PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

is in the audience today. He is a bionedica
engi neer with an industrial pharmaceutics
background. He has just joined us. H quan Wi is a
chemi cal engineer with experience with on-Iline
met hodol ogi es. He has also joined the team W
are still waiting for one nore nenber to join and
that will essentially conplete the policy
devel opnment team

We have PAT training coordinators. John
Si nmons and Karen Bernard are taking the | ead on
that, with the help of Kathy Jordan. The review
i nspection teamincludes investigators from
Atl anta, San Juan, New Jersey and Phil adel phi a
districts, and you see the names here. It also
i ncl udes conpliance officers from CDER and CBM and
reviewers from both new drug and generic drug
divisions and the Center for Veterinary Medicine.

So this teamis essentially set up. W
are going through many team buil di ng exerci ses and
we have had sone fun also at the sane tine. So,
there is some fun involved also in our team
bui | di ng exerci ses.

In terms of research, | just want to show
you qui ckly the publication that came out. | hope

you will be able to critique it and give us sone
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more coments. This is a web-based publication, by
Rob Lyon and others, which | ooked at near-infrared
i magi ng as a neans for |ooking at blend honbgeneity
for tablets. There are nany issues still to be
resolved but | think this will establish sone
feasibility concepts.

Let ne nove on to blend uniformty. At
the advisory commttee the day before we discussed
the blend uniformty proposal and the comments that
we had subnmitted to PQRI. In a sense, we have nmde
a decision to nove forward adopting the PQRI
proposal. So, the stratified sanpling schemre woul d
becone part of a new draft guidance that we are
pr oposi ng.

That sonetines raises the question of how
does that link to PAT and | would like to share
some thoughts on that. At the previous neeting we
tal ked about the challenges with the univariate
approaches that we currently adopt and advant ages
of moving to a multivariate approach for product
quality, and that is where PAT takes us. But |
thi nk we have also said that PAT is not a
requirenent. It is an opportunity to inprove but
we still have the traditional methods. So,

stratified sanpling anal yzed by traditional methods
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11
woul d still be acceptable and that is what the
current PQRI proposal will sort of adopt.

At the same tinme, you can al so include
near-infrared i magi ng, near-infrared assessnent
at-line for the same test methods for stratified
sanmpling. | think Pfizer's Steve Hammond shared
sonme exanples of that with us. So, if the at-line
met hod is sinply replacing an HPLC et hod, we won't
consi der that as a PAT subm ssion because there is
no additional advantage, or |essons |earned, or
anal ysis of the process. But if you are using that
to highlight sonme process issues and actually
i mprove the process and have a better understandi ng
of the process--again, | will use Steve Hamond' s
presentation to the science board which said that
we don't linit ourselves to 10 tablets or 30
tablets; we actually go and do many, nany nore.

That raises the question of safe harbor. So that
ext ended anal ysis sanpling brings that into the PAT
world. So, that is what | amtrying to share with
you because you will need a safe harbor concept to
sort of cone in there.

So, that is the link between what the
bl end uniformty proposal at-line could be and how

it links to PAT. The advantage of PAT essentially
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12
is amultivariate quality by design approach where
we can actually go to on- or at-line test nethods
for all critical conponents and processes.
Currently, blend uniformty focuses mainly on only
one conponent, the drug. Under the PAT scenario
you actually |l ook at honpgeneity with respect to
every conmponent or all critical conmponents. That
is what the proposed PAT gui dance is going to adopt
and descri be.

The question that then conmes is what is
the incentive? | think the incentive here is
hi gher efficiency; better understanding of your
processes; lower risk leading to | ower regul atory
concerns. So, | think those are the incentives for
why sonebody woul d do on-line or at-line blend
uni formty under the PAT concept, also | think
linking that to the total quality system approach
where you can actually use that information to
predi ct end-product quality not only in terns of
content, but also possibly in ternms of dissolution,
and so forth.

Movi ng on to the next update topic, we had
tal ked about sunsetting the PAT subconmittee on
several occasions, and | think the decision has

come to this right now, that this will be the |ast
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meeting of the PAT subcommittee. W hope to have
gathered all the information fromthese three
nmeetings for the general guidance.

What will happen next is that the
subcommi ttee will sunset and a new subcommittee
will be forned and that will be the manufacturing
subcommittee. The goal of this subcomittee will
be to provide input and advice to CDER and FDA on
sci ence-based CMC and GWP policy devel opnent, but
al so continue devel opent of a PAT initiative.
Actually, it will take on the GW for the 21st
century, a risk-based approach, and provide input
and support to that initiative. So this
subcommittee is being nodel ed after the PAT
subcomm ttee. In fact, we have heard from many
i ndividuals that this was probably one of the nost
successful subconmittees we have ever had.

Al t hough we don't want to sunset that, | think it
is time to sort of incorporate this into the
overall scheme of things at FDA. It will be

nmodel ed after the PAT subcommttee. That neans

that the core nmenbership will be based on expertise

in manufacturing, quality assurance and R&D. |
forgot to put R&D in there, devel opnent itself.

Some of you will essentially nove to the
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manuf acturing subconmittee and we will actually
create nore focused groups or fact-finding groups
which will sunset after their assignment is done.
So, it is not discontinuing your activities. In
fact, you are being one of the nost successful
subcomm ttees we have ever had, but it wll
essentially be expanding the role and broadening
the scope of the initiative.

Moving on to the next topic that | want to
share sone informati on on, what have we | earned
fromyou? Your input has essentially allowed us to
create a conception or framework for PAT fromthe
regul atory sense but also froma scientific sense
and actually identify emerging regul atory
incentives that we would sort of provide. The
concept of safe harbor has been di scussed nany
times. | think we would like to use the term
research exenption for describing the sane concept.

So, we have started focusing on a
ri sk-based approach. This risk-based regul atory
focus provides an opportunity to reduce the
regul atory burden when you have better
under st andi ng, nore understandi ng of your processes
and how they relate to quality, and so forth. As a

result of all this activity, | think PAT is a part
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of and is an exanple of the new FDA initiative for
cGWs for the 21st century. So, essentially you
can see how things are getting connected together.
I would Iike to spend a few m nutes sort
of laying out a conception franmework for PAT. This
is sort of our understanding of the PAT concept
t hrough di scussions with you. | don't expect you
normal |y ask questions right away but | think
toward the end of the day, if you have questions on
this concept, | think we need to talk about that.
The PAT conceptual franmework addresses
every aspect frominconmng raw materials to
optinization to continuous inprovenent, and so
forth. If | look at the PAT concept, | think it
starts with processability of the incom ng raw
material. At some point we would have enough
informati on that incomng raw materi al
processability attributes would actually be
utilized to adjust your process paraneters. W
won't do that today, but that is a possibility
under this scenario. The incoming materia
attributes can be used to predict or adjust optinal
processing paraneters within certain established
bounds.

Clearly, on-line assessnent of attributes
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that relate to perfornance and quality is a key
component of that, and for this we need to focus on
identifying process critical control points and

al so nove towards an endpoi nt approach. Instead of
time as an endpoint, you nmove towards process
endpoints. You granulate until you have the

opti mum granul e size; you blend until it is
honogeneous- -t hat concept.

Al this actually could be based on
performance neasures and be linked to that. So,
the chenmometrics information technol ogy and
real-tinme control decisions are a critica
conmponent of that, and that will be the di scussion
of this nmeeting to some degree. At the sane tine,
we nove towards direct or inferential assessnent of
quality and performance that could be at- or
on-line. So, it goes fromincomng raw material to
end- product testing at all stages.

But also | just want to sort of share with
you that devel opnent optim zati on and conti nuous
i mprovenent are concepts that PAT allows us to
realize. The design of experinents, the advantage
of using design of experinents is that we can |l earn
nore but, at the sane tine, you can get advantages

in a regulatory sense of doing that work
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The concept of evolutionary optimzation
is not atruly viable option today but inproved
under st andi ng of processes can actually open the
door for evolutionary optim zation thought
processes to cone in leading to inproved
efficiency. Aso, | think it is inmportant to
realize that we will be thinking in terns of a
mul tivari ate systens approach where you take
advantage of the built in redundancies that you
have in the systemand actually go towards risk
classification and mtigation strategi es which are
far nore sophisticated than what we do today.

Just to sort of share with you, | think we
have to |l earn how to take advantage of built in
redundanci es. Redundancies are not bad. | think
if | use NASA as an exanple, you have six backup
systens. In the case of PAT, | think the
devel opment of redundancy that we can have and take
advantage of | think we will learn on a case by
case basis. But if you start thinking about a
systens approach to setting specifications to GWws,
and so forth, the whol e concept cones together
qui te nicely.

At the sane time, | think the |ink between

the PAT and cGW initiative, at |least fromny
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perspective, is that quality depends on know edge
and PAT brings more know edge and under st andi ng of
all processes, and this is a way where we can
actual |y nake science and risk-based decisions in
terns of manufacturing.

Briefly, | think the key question froma
regul atory perspective is was quality built in or
was quality by design built in? Either phrase can
be used interchangeably. Froma regulatory
perspective, it is often difficult to assess that
because of the Iimted data. Many conpani es do
ext ensi ve devel opnent work and actually have a | ot
nmore information and understanding of their
processes, but what gets transmtted to FDA and FDA
understanding is obviously at a different |eve
but, at the sane tine, we both have to nake the
same decisions--was quality built in or was it by
desi gn?

If we are naking deci sions based on data
derived from experinents or decisions based on
i nnovative approaches, it is often difficult to
assess that. Therefore, | think we get criticized
that our approaches are empirical but | think the
reality is that those are the data sets on which we

have to nake decisions. |If we are enpirical, it is
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because the data is enpirical. So, we have to be
concerned with every step and that is the current
system

As we inprove our know edge and
under st andi ng, we nove up the know edge pyram d
where we establish causal links and are able to
predi ct performance. There, | think that is where
PAT takes us, and our ability to say that quality
was built in is nuch inproved, although linmted to
t he experimental design base that we have but at
| east we now have a better, nore sophisticated risk
assessnent than risk-nmanagenent strategy which
woul d focus on clinical process control points.
That is where PAT takes us. Eventually | think
with the mechani stic understanding and first
principles you can actually go further but | think
that will take nore time because our systens are
very conpl ex systenms in a physical and chem ca
sense.

Just sort of to share with you the other
aspect of risk managenent, quality risk
classification, if | use the SUPAC concept of
defining high, mediumand | ow inmpact on quality and
then sort of overlay that with what the GAWP-4

descri bes as matching risk, you have an

file:////[Tiffanie/daily/1023PHAR.TXT (19 of 258) [11/5/2002 6:17:35 AM]

19



file:////ITiffanie/daily/1023PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

20
opportunity, as we nove towards quality by design
in a systens thinking, to reduce the risk
|'i keli hood and, thereby, reduce the concern about
i npact on quality. So, what night be a |level three
change today in the SUPAC actually goes to a | eve
two change, and that is one approach of saying that
we do need a product approval supplenment and this
can be handled in a different sense.

But this is just the first step. W can
actually not only reduce the risk classification
but al so inprove by increasing the probability of
detection. That is what quality by design and
systens approach does. | think the way this will
probably energe is with trying to connect the dots
bet ween devel opnent and nmanufacturing and revi ew
and inspection. The question that we start
focusing on with PAT up front is was quality built
in. So, that is one question that we ask at the
IND stage. As we go through the clinica
devel opment and we have the safety and efficacy
data, and we have to ask the question how do you
set the specifications? |If you set the
specifications as stringently as we do today, not
t aki ng advantage of the conpl ete understandi ng of

the process and all this, then we will have nmade
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pr ogr ess.

If you have process understandi ng, then we
can neke decisions which are nore relevant to how
we set specifications, not only taking into account
safety and efficacy but also process capability.
Many tinmes | think sone flexibility is needed here
so at the tinme of approval we may start thinking
about an interim set of specifications which get
finalized a year fromthat or at some period when
you have nore manufacturing history. At the sane
time, the know edge that you devel op for your
product brings us into the node of making your own
SUPAC concept; change managenent which is specific
based and derived fromthe data that you have.

That was sort of the background and update
that | wanted to provide for you. | just want to
focus the discussion today on what we seek. W
seek information on the followi ng: One nmjor
question that is in front of you is conputer
software validation. There are several excellent
gui dance docunents. For exanple, in your handout
that was mailed to you we included severa
gui dances devel oped by our sister organization,
Center for Devices and Radi ol ogi cal Health. |

could not send you the GAMP-4 but there are other
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such docunents.

My proposal is to adopt and/or to refer to
sonme of these directly in the PAT gui dance instead
of reinventing the wheel. The question that | pose
to you is what initial controls would you recomend
for the PAT guidance? Taking the CDRH gui dance
that you have in your handout for software
val i dation, possibly |ooking at GAMP-4, what
controls would we need to consider in the PAT
gui dance?

We al so want to sort of address CFR Part
11 issues. | amvery pleased to |l et you know t hat
Joe Fanul are is now the agency lead for this topic
and, after ny presentation, | would Iike to have
himsay a few words. Actually, | have asked himto
| ead the discussion on this topic. Having Joe as
the lead for the agency, not just CDER but for the
agency, helps us to sort of focus on the PAT
concept better.

But | just want to caution you that Part
11 applies to all systens generating electronic
records. | would like to focus our discussion
today within the context of PAT. W can not solve
all the issues. |If you could focus your discussion

within the context of PAT, | would appreciate that.
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| have provided for you sone questions
that may be relevant. | think these are questions
that we sort of pose to you as fram ng the goals
and objectives of this discussion. For exanple, if
you take near-infrared as an exanple, what incom ng
mat eri al data shoul d be acquired? What incom ng
material el ements should be retained? What
i n-process data el ement should be required, and so
forth? What is an electronic batch record in terns
of PAT? So, if you start thinking and working
through sonme of these questions either in the case
studies this afternoon or through the discussion
this nmorning, this would be very hel pful to us,
especially | think what product rel ease el enents
shoul d be retained, and so forth.

We woul d al so sort of like to fine-tune
some of the discussion using case studies. | think
we have two wonderful exanples. | amvery pl eased
and thankful to Bristol-Mers Squibb for putting
toget her an excell ent case study for discussion
this afternoon. W call those nock subm ssions.

But we would like to use this and Steve Hanmond's
presentation, for example, to sort of go through
the regul atory chall enges and sol uti ons that need

to happen to facilitate PAT introduction
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I also want to enphasize that rapid mcro
is an inportant part of the PAT initiative.

Al t hough we have not discussed this extensively, |
think we need to do that. The general gui dance
will not get into details on rapid mcro methods
but, hopefully, wll provide enough information to
encourage use of rapid mcrobiology testing. W
have a working group discussion on that this

af t er noon.

To sort of help focus the discussion, |
have asked Bob Chisholmto take the lead in sone of
the discussion in fram ng the conputer issues.

Al t hough he is not naking a formal presentation, he
wi Il work through some issues fromhis chair at the
tabl e.

Joe, do you want to say a few words?

MR. FAMULARE: Concerning Part 11 and PAT,
I could just echo what Ajaz has said, that we have
heard sone concerns as this new technol ogy devel ops
about will Part 11 serve as a hindrance, just as we
have | ooked at other regulatory processes and so
forth? W hope to work through those in the
proposed gui dance. Here, today, we hope to have a
good di scussion of certain experiences that

conpani es have had that have | ooked at the PAT
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systens and how they have grappled with Part 11.
W coul d take that information back to the overall
Part 11 work group that are neeting right now with
representatives fromall centers in the field in
FDA. So, we hope to hear what the problens are
from sone perspectives; hear what the successes
are; and at |east be able to touch upon themin a
practical sense in the guidance com ng up.

DR LAYLOFF: Thank you, Joe and Aj az.
You can see that the PAT conmittee has been very
successful and there is a | ong shadow that Aj az has
pl aced over it. His |eadership has kept it
drivi ng.

Clearly, when you tal k about electronic
records and record retention, PAT is electronic
records, electronic acquisition. Part 11 is going
to be a big player during the inplenentation of
PAT. To go into those discussions we have invited
sonme speakers, or Aj az has.

DR HUSSAIN. Tom | think it is not
reflected in our agenda but | think what | had in
m nd was to have Bob Chisholmsort of |ead the
di scussion and sort of frame the questions broadly,
and then we will listen to the invited guests.

DR. LAYLOFF: Fine. Co, Bob.
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Conput er Systens Validation
Part 11 |ssues Pertinent to PAT

I nvited Guests

DR. CHI SHOLM This handout was done very,

very qui ckly because we didn't realize that we were
going to be doing this presentation. 1In fact, we
did a conmputerized presentation | ast night which,
am assured, is conmng in the door as we speak

It is focused very nuch on the area of
conpliance, practical inplenentation of PAT and
compl i ance, focusing, of course, both on conputer
systemvalidation and 21 CFR Part 11, which is
central, and the experiences we have had. Then,
just at the end | ooking at the risk-based approach
to quality nanagenent and what effect the PAT
initiative may or may not have on that.

So, taking an overview of that, what |
really want to talk about--and | al so have sone
overheads which | clearly can't use either so it is
not the best of days for ne--

DR HUSSAIN: Well, what we could do then
is, in a sense, listen to the invited guests and
then sort of refocus that.

DR CH SHOLM \Whatever you want to do.

It is better presented than read out.
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DR LAYLOFF: kay, Bob, you have your
sl i des.

DR CH SHOLM Stand up or sit down?

DR. LAYLOFF: Stand up; you have to stand
up.

DR CHI SHOLM Sorry about that. W
shoul d be used to agendas bei ng changed at the |ast
possible mnute, | guess. |Is there any chance of
getting the two overheads up? You have to have
really good eyesight to see these but never nind.

As | said, this is the focused part of the
presentation. PAT is a neans of achieving
manuf acturi ng excel l ence, which is what | am about
really com ng very much from a manufacturing
backgr ound.

Basically, what | wanted to tal k about,
and | will be brief--how |long do | have? About 15
m nutes max?--1 want to talk about the different
| evel s of PAT systenms and what we nean by them
then moving on to level two and tal ki ng about our
experience with validation and 21 CFR 11
considerations. That is a general solid dosage
facility.

Moving up into level three, which is

sonething | don't think we have di scussed very much
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here in the past. It is about diverse data
managemnent, storage, nodelling and manufacturing
execution systens, and that is where | think we
come in actually to product rel ease and how we
handl e t hat.

Then tal king very briefly about
manuf act uri ng execution systens as tools to nanage
the risk and manufacturing as opposed to
end- product devel opnent.

What | nean by three | evels of PAT systens
in our definition, the first one is | evel one,
whi ch is stand-al one, which would be typically the
nmost frequent that is currently around, NR
anal yzer and its owmm PC. Basically that is for
material classification.

A level two systemis moving on to what we
have done in our German facility, which is a tota
facility approach where you nove in to basically
real-tinme quality control and quality assurance,
and you probably need to ethernet that data because
you are beginning to deal with big and conplicated
data fl ows.

Then, on top of that, to manage all that
data and to use it effectively you have to devel op

the upper level IT conpliant system which | will
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talk about. Here is large volune diverse data
st orage managenent and nodel ling functionalities
and the manufacturing execution system

I am obvi ously not going to denonstrate
this list of conmputer validation docunents because
I have no way of putting it up at the noment but
that doesn't matter. | think the first point |
would like to make is that when you nove into 21
CFR 11 in these systens you actually have to have a
strategy docunent. | think you should have a
strategy docurment which actually gives your whol e
principle in terns of password control, IT
security, but your actual testing becones part of
your normal conputer validation docurmentation. You
actually test in a normal way because it is an
i nherent part of conputer validation but | think it
is best to lay out your strategy for the tota
system as a separate docunent. W could give sone
regul ator comrents perhaps |later on that because it
actually lets a regul ator see what you are actually
trying to achieve, and you prove you achieved it by
testing.

In this, | think what you need to do is
take a risk-based approach, effectively failure

nmode effect analysis. You have to | ook at an
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et hernet system and you have to see the points
wher e anybody can actually cone into the system
through an interface and interfere with data. You
actually have to nake sure that that doesn't occur
of, if it does occur, you clearly have an audit
trail

So, we are tal king here about password
hi erarchies. W are tal ki ng about Wndows 2000 IT
security and your audit trail philosophy. 1f you
| ook at a typical ethernet system and | have one
here but obviously | amnot going to put it up at
the nonent, basically you actually have the
operator or plant personnel coming in to what we
define as a panel PC. So, you control that via
password access. You could have system
adm nistrators or | T people coning in through the
server because that is an associ ated keyboard. So,
you have to direct your attention there. Al so, you
can have people fromoutside conming in if you have
an ethernet or corporate system and you have to
have protections there.

That tends to be nanaged in general by,
firstly, password control and that can be corporate
passwords and, secondly, by the application of

access |l evel s and what you can do with the data.
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So, you can define whether people in an occurrence
are read-only or whether they can actually wite
null to the data, and that would all be in the
phi | osophy docunent for the agency to review.

Any questions, just stop me. In terns of
data transfer protocols, | just want to nention one
particular thing. Traditionally in systens you
woul d use a mail box approach. In other words, your
| oner systemwould store the data and flag it up;
in a higher systemyou effectively scan and take it
up at intervals and that is perfectly okay provided
you have an audit trail, etc., etc.

The concerns begin to arise if your
schedule log is down because then what actually is
bei ng transient data can actually becone an
electronic record. | think we will have to
consi der what we nean by transient data in terns of
such occurrences and how you protect against that.

What | amtrying to do here is pose sone
questions for you because | think they are all
relevant. | amnot giving you the answers and | am
not saying that we have the answers but they need
to be di scussed.

Movi ng up to a higher system what | have

put up here is basically a level three system W
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have sonme ki nd of database and what | have shown
here are the different functionalities. So, you
have your NIR data and net-data typically. You
have your analytical data and neta-data coning in
al so. Then you have your research data for your
original nodels, etc. having to cone in.

The reason we are using sonething called a
filter is a software transfer function effectively
i s because you want to transfer that into whatever
data protocols you want to use w thin your database
and within your high level system This allows
you, on that basis, to take data from any source
that is conpliant and all you have to do then is
clearly validated the transfer through that
software filter. | think that is a very usefu
point. Moddelling functionality clearly is
necessary here. Manufacturing execution and
reporting systeml will conme to, and long-term
archiving I will come to.

If we actually think about these systens,
what do you have to do? | wll just give you a
brief exanple and try to nmake this fairly quick
because this is actually normally quite a | ong
presentation. You have actually devel oped a

product using pharmaceutical devel opment, people in
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R&D, and you have a nodel and that nodel is then
inmported into the system

You have to consider issues of nodel
val idation, approval, etc., etc., but the first
thing you have to consider is that that nodel is
being done in R&D facilities, not in the actua
plant. So, that nodel then has to be expanded to
represent the plant. dearly, what you have to do
there is that you then have to actually create
hi erarchies of nodels. That nodel, when it cones
in, I would suggest could be sonething called
per haps a devel opnent nodel

Once you start to expand in your own
facility, then it becomes effectively a working
nodel but it has not been approved for use; you are
not releasing product. Once you have validated it,
you have anot her decision to nake, do you validate
it using spectral or image validation using
anal ytical data fromyour plant, and these are al
deci sions that have to be made and a bal ance
bet ween the two.

Once you actually get there, once you are
approved, that is when your signature cones in and
that is where the Q¥ QP could actually do the

actual approval and then, and only then do you have
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a nodel which would actually be the nodel you are
using in the plant, your approved nodel .

What we have to consider really, the FDA
and ot her agencies have to think, okay, a nunber of
thi ngs about nodels. Wat do they actually want to
see? Do they just want to see the algorithm or do
they want to see the algorithm the data and the
met hodol ogi es of getting to that algorithn? If
they want to see that, do they want it denonstrated
how t he nodel was created? These are all things
that could actually appear in sone sort of way
because conpanies will have to take these
decisions. 1Is it enough just to have an al gorithm
and show that you have validated it, or do we have
to go further back? | just pose these as
questi ons.

Agai n, advice fromthe agency woul d be
wel cone for archiving. How long do we have to keep
all this data? Once you get to nodel revision ten
whi ch may be after ten years, should we be keeping
everyt hing because we will have to archive it
eventually? |Is it on the |life of the product? 1Is
it on the shelf life? What exactly is it?
Qoviously, with clinical trails material we have to

keep it for a long, long tine.
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Again, stop me if there are any questions;
I am goi ng qui ckly obvi ously. Once you have the
manuf act uri ng execution system you have mmj or
opportunity I think, and that is why the |l evel D
systemis so rel evant once you take that into
account. This allows you to do real-tine
statistical nmonitoring. This allows you to take
real -tine decisions. | wll give you an exanpl e.
You have your dispenser, all analyzers on the
di spenser. The operator will go in. He brings up
it up, pass/fail. Wat do you do then?

Wel |, what you do then is bring in your
audit trail imediately because you are out of GW
and it has to go back to the warehouse. So, that
is a very positive thing so he has to bring the
next level up to actually manage that. That is a
typical statenment but it is really a question, do
you have to do that?

Let's say that it actually passes but the
operator then brings up the historical trending and
sees that gradually over tine the specification is
changing. That is inportant. He needs to inform
the pl ant manager supervisor about that because you
are now getting into data m ning.

You can then use statistical distribution,
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etc., to |l ook and see why and perhaps you can
relate an increasing blending time to change in a
certain raw material. | think this is what A az
was referring to in his presentation

But all these things are part of a
manuf act uri ng execution system and what is the
rel evance to regul atory authorities? How many
records do we have to keep, etc.? It just becones
anot her one of these big questions. Is it a
manuf act uri ng conpany tool or is it sonething we
all have to share? Posing that again as a
question, | amin no way responsible for
AstraZeneca regul atory strategy, | can assure you

So, we start to nove on to product release
or batch release. So, what do you actually have
now? You have the ability, for instance if you
moni tor tablet quality but you have all the other
variables leading to it, you have the ability to do
di stributions which we kind of hope are going to be
normal distributions. How do you actually use this
to release the batch? And, this is where | am
going to stop, again posing questions to you
because | think they are all very rel evant.

Vell, I think we really need to work with

the agency here because if we are going to start
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using statistics to rel ease batches, or statistica
distributions and their attributes, we have to
deci de--when Aj az tal ks about defining internediate
quality paranmeters, clearly, in terns of nornal
distributions that would I et you work with a bi gger
set of standard devi ations than perhaps you nmay be
able to later. But all these things |I think need
to be explored, and | amtalking quite generally
and | think we are all talking generally in these
areas and | think what the industry needs is
certainly to get down deeper into these things
because we are very confortable with registering
speci fications plus/mnus X percent of your spec.
This is a very different world and we all have to
be aware of that | think

What | would say is that ultimately risk
is a statistical evaluation in manufacturing. You
have al ready done your good process design, you are
then manufacturing, and the nature of
cybernetics--and | speak as a control engineer, and
it means that things may change over the life of a
product .

So, once you start using manufacturing
execution systens you get distributions of tabl et

paraneters, etc., statistically sanpled. The
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actual statistical nonitoring and control nonitors
the risk. The analysis of distribution then

eval uates the risk and that is what | see as risk
in manufacturing, and | think that is what a | ot of
other industries would see as risk in

manufacturing. But it is not something we have
done a lot of in the pharnaceutical industry. | am
not saying we should stop; | am saying these are
the areas that we have to investigate.

There was one |ast one, in 1925 HG Wlls
said that one day statistical know edge will become
a very, very inportant itemof citizenship, and
think this nay be one area where that is going to
apply. | will, hopefully, take any questions
t hroughout the day. | have done this as quickly as
| possibly can.

DR. W NGATE: Hello. | have been invited,
and thank you very nuch for the invitation, to
speak around regul atory history, real experiences
that GSK has had around conputer validation and
Part 11.

So, | amgoing to take a slightly
different tack fromthe previous presentation. Bob
was | ooking at sone of the technical details. | am

again going to be pronpting sone questions but
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based on our inspection experiences, but also when
we have done our renediation, the main issues which
have affected us.

I amgoing to give a brief outline of the
particul ar inspection | amgoing to talk about. |
amgoing to outline the renedi ati on plans we went
through at the top level, and | am going to touch
on sone validation key issues for us and sone Part
11 consequences as wel | .

I am goi ng back to 1997, when then d axo
Vel | cone had an inspection at one of their UK
secondary manufacturing sites. This particular
i nspection was a general inspection and covered
computer systens. In particular, it |ooked at
| egacy systens and in one particular case a | egacy
MRP systemthat was devel oped over a decade
earlier, quite a common problenm we weren't unique
in this situation, being inspected on an ol der
system a custombuilt systemas well.

Several conputer validation observations
were made, and this was a nulti-site system shared
across many sites, supporting nany sites. The
corrective actions to address these observations
had to cover the sites affected.

The conpany gave a comitnent to the FDA
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to validate all their systens, and actually seven
sites were affected at | east within defined tine
scal es. There was a nmassive nobilization staff in
the conpany. You can inmagine a seven-site MRP-2
type repl acement program a very |arge project

i ndeed.

In the neantine, while that project was
bei ng | aunched, there was the recognition that we
needed to put in interimneasures. So, while we
are waiting for the replacenent or a solution, you
need to address the i medi ate needs to inprove the
confidence, the assurance you have in your
processes. So, we brought in a series of manual
ways of working and they conpl enented the autonated
processes by bringing in a verification, parallel
verification of operation. That was very resource
intensive. So, in a way, we had two massive
nmobi | i zations of staff, one to bring in replacenent
systens and one to bring in interimneasures, and
that was on an ongoi ng basis, the interimneasures.

To fix the situation we initially started
t hi nki ng about retrospective validation, which is
al ways difficult and can never really achieve the
standards and the built-in quality attributes we

have been tal ki ng about earlier into an existing
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system W soon realized that we weren't going to
be able to recover the quality standards
achi evenment in that systemso a replacenent was
t hen pl anned.

In that replacenent--this is 1997--we
included Part 11 within that. The repl acenent
system sel ection, right fromthe wonb to the tonb
of the project, was actually conducted over an
18-nonth period. That is a very accel erated
process for such a large system Many MRP-2 type
roll outs occur over nmany years with a phased
delivery and it represented a significant
i nvestnent, and we nmi ntained a dialogue with the
FDA t hrough that period.

So, what were the lessons for us, all the
i ssues that we uncovered? | guess when we are
bringing in either a new conmputer system or new
technology, if we are dealing with a retrospective
validation issue this can be very difficult with
the new standards which emerge at that time. For
us, we had a batch investigation which went al ong
the time when we had observations on our
comput eri zed systens, and this concluded that there
was no evidence that we could find in the quality

of the batches which indicated there was a probl em
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created by the conputer systems. W had an
observation for lack of validation or inconplete
val i dation when we | ooked at the batches, that
wasn't actually inpacting the batches

So, that is another key thing. | think
when we are | ooking at the integrity of our
processes and our systens validation we have tal ked
about risk. It is the focus on the patient as an
attribute. W have to get things in balance. W
validate. W have integrity controls for Part 11
to bring assurance to our processes, but we have to
bal ance the ampunt of effect we are putting in
there, the amount of technol ogy or grunt or sheer
effort to validate these systens in balance with
the benefit and performance they give.

Part 11 brought its own chall enges as
well. W had an issue at that time, not too
surprisingly in 1997. New regul ations, standard
commerci al products out on the market--they didn't
come with Part 11 built in. A lot of education had
to be put in with our suppliers. Even today,
al though there is a higher awareness, Part 11 is
not routinely built into products. A |lot of
products have devel oped over nmany, many years and

they have historical bits of code thenselves from

file:////[Tiffanie/daily/1023PHAR.TXT (42 of 258) [11/5/2002 6:17:35 AM]

42



file:////ITiffanie/daily/1023PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

43
five years, six years, seven years, nore built in.
So, as commercial products evol ve, even when they
| abel a brand-new version or addition, they tend to
try and reuse as much as possible of previous
products.

So, there is an issue there as we nove on
with Part 11. The commrercial products, they are
struggling to build in a consistent interpretation
of Part 11. There are still sone evol ving aspects
ininterpreting what exactly is required, but also
there is a lot of historical software in products
that we conbi ne

Part 11 also drives a significant increase
in the amount of data archiving presented, and that
has been indicated by Bob has well. This is to do
with when does a record get created. W refer to
the predicate rules for that but that is sort of a
summary list. It is not a very prescribed |ist.
There is reliance on raw data and the processing of
raw data, their intermedi ate val ues of cal cul ati on.
How much do we have to apply for a full automatic
audit trail, if you were absolutely fundamental in
every bit of stored data, having its own audit
trail you are nultiplying the amount of data in

your systemmany fold. 1t is not just a question
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of adding ten percent extra storage on systens; you
coul d be addi ng many hundreds percent extra data
st or age.

I think Ajaz had critical points in your
process, identifying critical points, those are
probably the critical area where you need the ful
integrity that Part 11 would bring in.

We have al so indicated the I ong-term
archiving problens, the preservation of data. The
march of conputer technology is ever forward and
changing. |If you have personal conputers, there is
al ways the upgrade comng through and it is the
same with the manufacturing systens that we have
As we create data and we start archiving it, we
have to maintain it, maintain it in a fashion so
that we can extract and return the data to store
it, that we can make it neaningful and can use it
if we need to access that information

As technol ogy noves, that forces the
m gration through many different systems. Bob was
tal king about clinical data being over thirty years
in some instances for retention periods.

Manuf acturing data, of course, is a |lot shorter
than that but still, with the evolution of

software, we are forced to upgrade our systens and
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it is difficult to guaranty that with the

hi storical data, that environment in which it was
created, you can recreate to effectively accurately
retrieve information.

In order to get over that, you have to add
in nore technology controls to build in the
assurances in the equival ents of your new systens
to be able to make the data meani ngful and
accurate. So, that is a major issue too. For us,
this is again a sort of open question. W are
struggling with this. W are creating archiving
systens but we don't have an archiving solution
which will see us through ten years and we know
that we have found the ultimte solution and we can
guaranty access. W are going to have to go and
repl ace systens again and again and again to
mai ntai n the data.

In summary, validation Part 11, it is good
busi ness sense. W do it for a reason. W don't
need the cGwWs to do validation or need assurance
on our data integrity, but there has been a steady
increase in interpretation around validation
requirenents and Part 11. There is still ongoing
evolution of the interpretation at the nonent. FDA

is issuing a new draft guidance. It is not a fixed
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target. If we had a fixed target it would be
easier to develop a strategy where you have

confidence that | aminvesting so much noney and

wi Il achieve conpliance; | will do that; | wll
al so get business benefit; i is not an open-ended
check book.

Now, grand-fathering is an issue with
| egacy systens. W have nany, many thousands of
systens on sites. The anmpbunt of automation on
sites is huge these days. Fromsecurity, when you
goinit is often an automated system your | aptop,
everything is getting nore autonated.

Retrospective validation is very difficult to

achi eve satisfactorily. So, it is alnost forcing a
repl acenent program That is the way you stride
forward. It is very difficult to go back and fix
things if it isn't right. |If there is a new
requirenent or a new interpretation you have to
repl ace.

Conpliance is driving a | arge investnent,
particularly Part 11, in our conpanies, not
necessarily directed at process inprovenment but
directed at satisfying conpliance requirements
because of the grand-fathering issue and the

difficulty of retrospective work
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So, the main question | guess to concl ude,
for me, and we have raised risk assessnment already
is, we are reviewing the GWws, or the FDA are
reviewing the Gws in the environment of a risk
apprai sal approach to get that bal ance. |Industry
wants to validate and assure integrity of processes
but we need that balance. W need those processes,
the risk tools. GAWP put up SUPAC. FEMAA was
nmenti oned. There are others. There are |ots of
these tools. If we can fornally get those
i ncorporated not just on the process--Bob was
tal ki ng about risk analysis on the process, but
al so the risk assessnent approach to data integrity
and the validation approach, that would be a big
step forward. Thank you very nuch.

DR. LAYLOFF: Thank you. What operating
system were you using thirty years ago?

DR WNGATE: | have no idea. Wich one
will we be using in thirty years time? Wo knows?

DR HUSSAIN. | think | have a broad,
general question. |If you had a magi c wand and had
a solution, what would that solution |ook like in
your m nd?

DR. W NGATE: To validation? You

menti oned GAMP but | guess there are others as
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well, as you indicated, Ajaz. That is a md-range,
typical type of project size approach, a little
practical sense in there and it includes a

ri sk-based approach. That sort of approach for

m d-range to | ook at the average requirenents,
don't pitch for the top level, allow pharmaceutica
conpanies to determine how they scale up or scale
down as appropriate but get all the fundamenta
guiding principles in there.

Part 11, | would say it is around
determning what is critical in a systemfor data
integrity, not all data, allow ng that
determination of criticality in the process.

DR. HUSSAIN: Wuld you be confortable
recomrendi ng that GAMP woul d be adopted by FDA?

DR W NGATE: Well, | have a vested
i nterest--

DR HUSSAIN: That is the reason | am
putting you on the spot.

[ Laught er]

DR. W NGATE: Sure. Yes, we participated
as both G axoSmithKline and d axo and, indeed
before that as Wellcome, within GAMP-4 because we
thought it represented a good industry baseline.

For us and many ot her conpanies | think it has been
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| argely proven in practice to be effective, but it
is averages. It is not the answer to everything.

DR LAYLOFF: | guess the added
record-keeping, it is not a problemthat you are
addr essi ng except the data systens thensel ves.

DR. WNGATE: Right. Wen it comes down
to inspection one of the problenms we have is having
a consi stent expectation from i ndividua
i nspectors, and that does vary a lot. It varies
fromone extreme to sone inspectors saying, no, |
don't want to touch the conmputer system | don't
want to go there. Just tell ne about those
conmputer systens, to others who go in, in depth
per haps when they feel there is due cause for an
i n-depth inspection and they are spending a | ot of
time on that rather than a broader portfolio of
what we are | ooking for across a process.

So, it is getting consistency, and then
there are different interpretati ons even by
i ndi vidual inspectors. It is not just FDA, this is
all inspectors about what they would expect in
terns of a solution. A lot of inspectors
thensel ves are struggling with Part 11 as well. A
| ot of themare com ng back to nore the good

practice expectations. Tell nme about your
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security; tell me about your record controls and
how you denonstrate an audit trail, not necessarily
sayi ng show me your exact audit trail contents.

DR. MORRI'S: Just one comment on your
comrent is that in addition to the general data
trail concerns that you have raised, there is also
this commercial aspect, the comrercial vendors
aspect. | think we are sort of m ssing that
sonetimes because it is quite a challenge,
particularly for small vendors to know, even if
they are willing to know, what to do and then for
themto go back and find, you know, pieces of their
code, even if they are sound code and vali dat abl e,
in the strict sense of the word they don't have the
trail to bring to the table to prove that they were
compliant with Part 11. | think that is sort of an
undi scovered country, if you will.

DR. W NGATE: True. Renenber that many
vendors are not just supporting the pharnaceutica
i ndustry--

DR. MORRI'S: Absolutely.

DR. W NGATE: Pharnaceutical industry may
be five percent |less of their sales base. So, they
are doing a good, robust product. It is proven in

ot her industry areas. You know, what is the cost
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to then? WII it feed straight back on the

phar maceuti cal manufacturers to create a special
product so you are custom zing a product for a
smal | er use base and does that introduce nore risk
to the process? You certainly have a | ess w dely
used systemthen of proven capability.

DR. LAYLOFF: More validation

DR. W NGATE: More validation and, indeed,
then you have the integration between different
vendors with different standards, sone with Part
11, some without. It gets very conpli cated.

MR, FAMULARE: So, when you went forward
to bring your facility into conputer validation in
Part 11 conpliance, you had to get many custoni zed
products fromvendors to put in place.

DR. WNGATE: Right, or we created, as it
were, wrappers or custom zed nodules to add on to
commercial products. Right.

MR. FAMULARE: Did you feel it was
warranted in every case based on the criticality of
the process, or in certain instances it nay have
been and others not in terms of having that
flexibility?

DR. W NGATE: | guess that is one of the

bi ggest problenms. It is not definitive when you
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| ook at the system exactly which records you have
to provide audit trails for. |If you refer to
predicate rules it says production records. Wat
exactly is capture in that? You apply your
interpretation of what you expect. It is a bit
like an iceberg. You start defining your records
but then you have all these inter-dependencies on
data, supporting data, which are then used--

MR. FAMULARE: The data that supports the
records.

DR. WNGATE: Right, and all the time you
are trying to say, right, | need control over these
key records. | want that anyway, but then it is
the controlling of the records through the systens
as they get conpiled; as you apply electronic
signatures to them

MR. FAMULARE: And the problemor the
question is, is it all data or is it critical data
when you | ook at the predicate rule.

DR. W NGATE: Well, the predicate rules
aren't all that helpful, | guess, in identifying
what is critical data.

MR. FAMULARE: For exanple, for a batch
record the critical steps in the operation, but

that doesn't lend itself to hel ping you in terms of
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desi gning a system

DR. WNGATE: Right. W tried basically
to map what we had in the paper world. You know,
historically there had been an eval uation of the
critical steps and processes and then they were
mapped into the conputer systens to say that is
where we apply our controls.

MR. FAMULARE: So, if you had standard
manuf acturing in a PAT environnment you woul d,
hopefully, be able to identify critical steps where
you woul d want to put your enphasis and then to be
abl e to de-enphasi ze those steps which you think
are not as critical

DR. WNGATE: Right. You typically do two
activities. You have sort of a process nmap--

MR FAMULARE: Right.

DR. W NGATE: --of the critical steps in
the process where you wanted to apply controls.
Then you would al so do a data analysis, a data flow
anal ysis. So you have those critical points of
data, but how were they created; where were they
noved from and to; and what are the controls that
you need to bring in on that dinmension?

MR, FAMULARE: So, trying to map all that

is where your problemlies.
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DR WNGATE: Right, right. W were
tal ki ng about an MRP system and there is an awf ul
| ot of data in an MRP system and one of the issues
that we are facing right now as a consequence, we
think we did a very robust job in identifying which
were the critical process steps and the control of
the data supporting those, but it is now the
ar chi vi ng.

The systemis not that old. W have new
repl acenent systens two or three years old, yet we
al ready have a mmssive archiving issue just in
vol unes of data. Now, this is a higher |eve
system so we are not getting into the very high
volume in terns of data that you might get in a
| ower | evel PAT system the real-tinme data
acqui sition systens. You could have a very, very
hi gh vol ume of data there. So, it is how nuch data
are you going to apply controls to, and what is
reasonabl e in that approach?

One of the things that has energed through
recent FDA gui dance on record mai ntenance is
reprocessing of data. You need a |lot of data to be
able to reprocess in exactly the sane way as it was
created. You can denonstrate a | evel of assurance

wi th evidence showing critical steps, which is what
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we did in the paper world through the batch record
compi |l ati on where you woul d have supporting data or
evi dence to show, with a reasonabl e degree of
assurance, that your data was accurate as you
progressed. Possibly that is something el se that
needs to be thought about for the PAT type side of
things, with reprocessing all the neta-data which
was referred to, which is the conputing
environment, and then you have the hardware
dependenci es, software dependencies. That kind of
thing really needs to be solved sonehow to give
industry a lead in, otherwise we are left with a
very open-ended situation. In today's environment,
you know, we can't afford to be out of conpliance
but also lose quality control over our products,
and we need to find that agreenent where the two
shake hands, if you wll.

DR KIBBE: A quick question. 1In the
absence of a regul atory body, how nmuch of the data
woul d you keep for your own use?

DR. W NGATE: Well, | guess we would be
| ooki ng at key processes of what we woul d need the
data for after the event. Perhaps an example there
m ght be if we wanted to process a product recall

what data would we need to support a product
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recall, to effectively ensure that we captured al
the product back in the market? |If we wanted to
conduct a batch investigation, what would we need
to make a reasonabl e determ nati on of cause of the
recal | ?

Now, there is still a balance there
because you may have | ess data but then your
definitive answer to what was the first batch
affected, the |ast batch affected may be over a
much w der generation because you can't pinpoint
it. So, if you had nore data you could possibly
pinpoint it a bit nore.

DR KIBBE: So, basically you would be
al most drawn into keeping the sane ampunt of data
whet her there was soneone watching you or not.

DR WNGATE: Right. | nean, it is a
critical business process, for instance recall

DR KIBBE: There is no way to say, okay,
we are keeping this nmuch data because there is a
regul atory body but we wouldn't keep it--there is
no way to balance. Wat | amlooking for is, is
there a way that you can conme to ternms with what
you really need to operate your conpany well and
then have the agency say, okay, that is enough for

us?
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DR. SHABUSHNI G Can | nmaybe di sagree with
you there? | think there is a difference, and
think the difference is some of the internediate
| evel s of data that one might decide to keep. In
other words, | think you need to keep the critica
informati on you need to, and | agree with you
entirely in ternms of either supporting or recall
and you may al so choose to keep a nore richer data
set for future data mning, for process inprovenent
but, to me, those are nore business-driven
deci sions rather than regul atory-driven deci si ons.
And, there nay be levels of internedi ate data that
you woul d choose to discard if there wasn't a
regul atory requirenment to keep them allow ng you
to have the critical results that you need to
support recalls, to support process inprovenent.
But there are certainly sone levels of informtion
that | believe would be appropriate to discard. |If
you | ooked at a cost-benefit analysis, the cost of
mai ntai ni ng those i s probably not warranted.

DR KIBBE: Now to get nyself into ny
typical trouble with everyone, if there is data
that you don't want and the agency wants, why don't
you just give it to themand just get rid of it and

| et them keep it?
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[ Laught er]

DR. LAYLOFF: | think you need outcomne
keep enough data to be able to pull off a kappa.

If you don't have enough data you can't go anywhere
withit.

DR SHABUSHNIG  Correct, but | think you
sai d sonmething very inportant, and that is that
when we are tal king about risk assessnent and
ri sk-based determi nati ons we shoul d be | ooki ng at
it fromthe standpoint of the patient. W should
be looking at it froma patient perspective. |
think there are several other kinds of risk that
are on the table that at the monent are all being
| unped together, and we are casting a pretty broad
net around risk which, using that nodel, neans that
we are going to keep a lot of data and we are going
to generate a lot of new data if we are not
careful .

I think fromthe patient's perspective the
risk is that we are going to add a | ot of cost
without a lot of true benefit to the patient.

There may be some benefits in terns of the process,
but not necessarily for the patient. |If the
patient had a choice of whether they paid for it or

not, they may choose not to pay for it. So, |
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think we have to be very cogni zant of what we nean
by risk, and | think we have to put patient risk at
the top. There nay be other risks that we need to
consider but | think that one has to be at the top

DR MORRIS: Could | ask a question?

DR LAYLOFF: Did you have a question,
Bob? No? Ckay.

DR MORRIS: Actually it folds in alittle
bit with what Bob was tal king about. You were
tal ki ng about getting nodels, if you will, from R&D
and, hopefully, the nodels you get from R&D have
identified the critical control points, at the very
| east. Whether or not there is a lot of
statistical treatnent or not or get to the
chemonetrics, | don't know, and there are other
peopl e here better suited to speak to that than |
am but at the point where you are evol ving your
nodel , assumi ng that you have done your R&D well,
not that that is a slamdunk of course because it
is not trivial to do, the PCCPs thensel ves
shoul dn't change. The val ues nay change; the
nmodel s will change; the chenonetrics will evol ve
because you are working with such a small data set
when you cone out of R&. |If you are using

training sets, by design you are not going to be
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done. |Is what you are saying that, having
identified these critical control points, if | can
identify the endpoint and control by the endpoint,
do | need all the data that leads up to it? O,
are you saying that the PCCP type data should al
be archived, and it is the data that is associated
with the ancillary activities that shouldn't be?

DR. SHABUSHNI G To be honest with you, a
little bit of both. | do believe that you can
generate a pathway focusing on the goal at the end.
VWhat is the critical information that you need to
make a deci sion about lot quality and to rel ease
this lot? That is really the critical infornation
that you have to have. There may be internediate
steps along the say where you don't need that
informati on as | ong as you have a good |inkage. In
my mnd, you can get to a point where we are
tal ki ng about nore or |ess reporting by exception,
in other words, as you are goi ng ahead and
generating the data al ong the way, you are naking
sure that you are in conformance with your process
as you have designed it, as it has been approved,
as you expect it to run but not necessarily--when
you are showi ng conpliance along the way, you are

wor ki ng nore on a pass/fail basis to nake that
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linkage to the final result as opposed to keeping
all of the extensive quantitative data that you
woul d need to generate along the way. So, that is
really what | amthinking.

Now, to your point, | think there is also
ancillary information that is out there as well and
there may be an opportunity to scale that down, but
I was really looking kind of at the primary change.

DR LAYLOFF: Leon?

DR. LACHVAN: Yes, | was wondering if you
could define in your rationale or strategy docunent
those critical control points that are nost
i mportant for product quality integrity, and
address those fully, and the other ones less fully?
Woul d you define that ahead of tinme as an approach?

DR WNGATE: | would think so. To ne,
that is a good part of a good process--

DR LACHVAN:. That is right.

DR WNGATE: | think that is sonething
that we are or should be doi ng today.

DR LACHWAN: Yes. So, | think that
spells out really those elenents that you need to
have full docunentation or full archival, and the
ot her ones could be of |ess inportance.

DR. W NGATE: Sone of the other ones, for
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instance, you may retain for a shorter period.

DR LACHVAN: Yes, define that ahead of
tinme. | think that shoul d be workabl e.

DR LAYLOFF: | think we will nove on now.
I think we have resolved all this.

[ Laught er]

W have Deborah Thomas. She is comi ng.

M5. THOVAS: Hi, | am Deborah Thomas, and
I amthe director of quality and regul atory
conmpliance for Air Products and Chemicals, Inc.,
whi ch is headquartered in Al entown, Pennsyl vani a.

I work for a nedical gas conpany, which is
alittle different than the pharnaceutical area
here. CQur medi cal gases that we produce are
conpressed nedical gases in the form of oxygen, for
exanple, which is a prescription drug so it is the
oxygen USP that goes to the hospitals. It is also
the nitrogen NF which is a prescription drug,
medi cal nitrogen which goes to the pharnaceutica
industry life science and medi cal device areas.

So, it is alittle bit different.

On behalf of Air Products, | did want to
say thank you to the agency for inviting us to
certainly give our opinion and i npressions of Part

11 and how it has affected our business.
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| do want to tell you that we were noving
right along with the new technol ogi es that are out
there today with procedures, batch records, and
doing a lot of different things with the electronic
records. Then, on August 2 of 1999 one of our
coll eagues in the industry received a warning
letter on Part 11 conpliance. So, we kind of
stopped and | ooked at the regulatory requirements
and had great difficulty in understanding how we
were going to get in conpliance in a very short
period of tine.

What we decided to do was go back to paper
records for our nedical gas requirenents. So, we
are definitely electronic for el ectronic grade
gases or industrial gases and even sone of our food
grade gases, but we have duplicate systens right
now, and when | nentioned that to Ajaz, | think
that is why he suggested or requested that | give a
tal k and ki nd of explain why.

| believe that the interest certainly in
witing regulations to facilitate us noving forward
in technology is a great thing. |In fact, some of
the regul atory requirements our IT folks used as a
guideline to be able to create the systens that we

have. The audit trails and all those requirenments
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we certainly applied, and think that that has nade

our systemreally robust. So, we do have an

el ectronic system Again, we use duplicate

records, hard copy, for all aspects of our nedica
producti on.

What | did, and this will be pretty short
I think, | came up with three specific sections
just to show you the difference in interpretation
that our IT folks had and our regulatory folks in
interpreting this in our industry. Again, not
bei ng a pharmaceutical industry, it is alittle bit
di fferent and when we produce our gases, by the
way, it is contenporaneously done for electronic
grade and medi cal grade.

I don't have an I T background. | want to
mention that right away. | had a little trouble
with some of the commentary that you fol ks were
tal king about, so | amnot an IT person at all
So, if you have any questions, | will do ny best
but let me just go through ny three exanpl es here.

I think the key is, seriously, that we
just really felt that we had to go to a paper
system This was one exanple, 21 CFR 11.70 where
it tal ked about el ectronic signatures and

handwitten signatures executed to electronic
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records shall be linked to their respective

el ectronic records to ensure the signatures cannot
be excised, copied, or otherwise transferred to
falsify an el ectronic record by ordi nary means.

I won't tell you the varied
interpretations that | had when | sat down with a
group of certainly IT experts on what this truly
meant. | think the conprom se that everyone came
up with is that unless you have a conplex systemto
meet the requirenents of |inking these records,
they really felt that we had to have a person that
actually had to be at the location to conpare the
handwitten signature against the electronic. And,
our industry is a little bit different. W have
unmanned plants. So, when we produce nedica
gases, at one period of tinme there is no one there.
So, again, that is alittle bit different than the
pharmaceuti cal industry but we do produce
prescription drugs.

We al so have renote | ocations where the
agency has been gracious in allowing us to fax
docunent ati on back and forth, because even using
hard copy records it is a little difficult to
conmply with cGW requirenents. So, for

aut hori zati ons, when soneone signs off on quality
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control for accuracy, conpleteness and conpliance
to specifications, we have controls in place so
that if it is an unmanned site or there is only one
person there or potentially no one there except the
driver picking up the product--1 do want to tel
you our industry is very safe, by the way, but if
you are not famliar with it, it mght concern you
alittle bit but there is no concern, | assure you.
But we do have controls in place that all ow faxing
of the hard copy records to be able to do the
appropriate and proper review. In this case, we do
believe that if there are controls in place to
prevent falsification of the electronic records we
really don't necessarily need the electronic |ink
her e.

A second exanple is persons using
el ectronic signhatures shall prior to, or at the
time of such use, certify to the agency that the
el ectronic signhatures in the systemused on or
after April 20th of 1997, are intended to be a
| egal 'y binding equivalent of traditiona
handwitten signatures. Certification needs to be
admtted to the agency with the traditiona
handw i tten signatures.

This is not only difficult, it alnost
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sounds inpossible in our industry to be able to
keep up with this requirenent due to changes in our
personnel. W also think it is alittle different
in the nedical gas industry. So, where you night
have el ectronic signatures recorded at the home
office for sonme people at the plants, because of
the way we rel ease our product, our drivers are
very key in the quality control process.

So, they go to different facilities and,
again, if you don't have a really robust conputer
systemin different areas--1 mean, our production
records are excellent. It is really easy to dea
with some of those but we al so have autonated
filling zones where the automation and the controls
in place are excellent and we don't have any issue
with product integrity, or any issue with being
concerned about any kind of non-conplying or
non- conf orm ng nedi cal product, but the difficulty
is to be able to keep up with the drivers that are
quality control folks that are trained in that, as
wel | as some of the custoners that cone in and
al though we do the first signature, which we woul d
like to be certainly electronic as well, it would
be very difficult, if not inpossible, to ask for us

to conply with.
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Lastly, in play are at |east two distinct
i dentification conponents, such as an
identification code and password. This area was
tal king about in the event that you decided not to
go with bionetrics, which we tried, by the way. W
tried a thunbprint nachine to use a fingerprint
whi ch we thought was really great. Unfortunately,
it failed our validation criteria and we thought
that we could nmeet it in this case. But, in the
event that the data in the conmputer cannot be
modi fied by the users, we really felt that one
di stinct identifying conponent, such as an
identification or password would be sufficient.

Qur business is alittle different and in
the honme office or even at a large facility, which
in some cases we have, these three exanpl es can be
met in a very short, easy period of tine and that
woul d not be a problem But these right now are
the ones that are really difficult for us to neet
so we are |less accurate and, unfortunately, make
nore errors because we did go back to hard copy
records.

Anot her suggestion that we had for sone of
these things would be to keep the signatures on

file so that the agency would be able to audit that
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at that location for the individuals that cane
there. But so many things would be difficult, if
not inpossible, and this is very difficult for our
folks to conply with. Any questions?

DR. LAYLOFF: You say your systemis nore
error prone and |less efficient because of Part 117

M5. THOVAS: Let me explain. | think that
Part 11 guidelines have certainly hel ped our
el ectronic system and we do use the electronic
records for other parts of our industry but not
medi cal gases right now But, because of the
requi renents and because we don't feel that we can
comply--we really want to stay in regulatory
compliance and | don't want to get a warning letter
for Part 11, for violation of Part 11, but because
we had to go back to a paper system we believe
that it is |less accurate and nuch nore
subj ect--that is why people are going el ectronic,
to be able to have less errors and build those
controls in place. So, | guess the answer to your
question is yes.

DR LAYLOFF: Any nore questions or
comment s?

MR COOLEY: | was wondering if you could

maybe explain in a little bit nore detail how you
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have gone to a paper system and have stil
controlled and conplied to Part 11.

M5. THOVAS: ©Ch, we are not audited to
Part 11 because we don't use electronic records for
our nedical production. W don't use electronic
records as far as signatures go. | amsorry, | am
t hi nki ng signatures versus records.

MR. COOLEY: How do you generate
el ectronic records when you anal yze the product?

M. THOWAS: Actually, what we do is when
we anal yze the product we do have the electronic
records, but on the critical purity things we have
peopl e handwite things now. The only thing is the
form

MR COOLEY: But your instrunent that is
maki ng the neasurenments still generates an
el ectronic record?

M5. THOWAS: Right, and we don't have a
problemw th that, but it is the electronic
signatures and al so the electronic records
associated with data input and review that we have
gone away from So, when they see our records,
they consider those hard copy and nanual . |
under stand what you are saying as far as the

systens go, but when people cone to our facilities,
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the inspectors, they don't audit us to electronic
records when they see our hard copy system

MR COOLEY: But the analyzer itself, then
you are saying that you do conply with Part 117

M5. THOVAS: Yes, we do. But when we do
calibrations and things like that, it is al
handwitten. |t doesn't have to be; it is al
electronically controlled. W could just push a
button and we would be really in good shape and be
on our way but we have to transcribe things which
can lead to transcription errors, you know, those
types of things which we had really gotten away
fromup until 1997.

MR. FAMULARE: Actually, | think you are
going to a nore basic requirenment, and | think that
is what you were going to in bringing up the
question. If the record is generated
electronically, the interpretation then is, well,
then the record is electronic and, therefore, Part
11 applies. | think that is where you were going
with that question

It seens that you nay al ready have that
but by creating the paper record, that is what you
are showi ng during inspections so the issue hasn't

come up for you.
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M5. THOVAS: That is right.

DR LAYLOFF: Wit a minute, Joe. Al our
instruments in the |laboratory, you plug theminto
the wal | --

MR. FAMULARE: Again, it is one of the
interpretations of Part 11 that, again, is in the
basic discussion and the difficulty that we have
been dealing with. In terms of your filing the
signature with the agency, that was neant to be a
one-tinme thing for the whol e conpany as opposed to
trying to have the signature for every enpl oyee
So, | think that is one easily soluble that you
woul dn't have to be concerned with. Once you
register the facility, not the facility but every
facility in your corporate entity, at |east that
woul d neet that requirenment of Part 11

M5. THOVAS: You don't have to keep it up
to date? The reason we are wondering is if we
could do it and really get the nost efficiency out
of it, it would be all of the signatures of the
i ndi vi dual s- -

MR. FAMULARE: The idea of the declaration
woul d be to have all of those signatures equal to a
handwitten signature and just have one

representative of the conpany signit. W can
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discuss that. That is at |east one easy one that
we coul d solve for you

MS. THOVAS: That is good.

DR. LAYLOFF: Don't forget to tell the
i nvestigator though.

MR. FAMULARE: That is right, but as a
whol e, the agency did put out a conpliance policy
gui dance around that same time that that warning
letter was issued where, really, the enforcenent
woul d have to be basically on an inmportant risk
base type of approach, at least in terns of how the
conpany is going towards conpliance, and so forth.
O course, there has been a |l ot of evolution since
then and a |l ot of discussion. O course, one of
the goals now of the reforned work group is to try
and bring the principles of the GW of the 21st
century risk-based criteria control points, etc. to
Part 11. So, that is the challenge we are | ooking
at now.

M5. THOVAS: That is great. Again, a lot
of the concerns that we had in '97, when | net to
go over sone of the things within the | ast couple
of weeks, we certainly have nmoved ahead quite a
bit. So, | think we have nobst of the other

controls in place, which is great. Qur folks
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really said that years ago we didn't have the
technol ogy we have now, so it is easier to conply
but we are not there yet.

MR FAMULARE: | think daxo and Dr.

W ngate paved the way by ordering all that
equi pnent in '97 when the rule was just passed and
all of the vendors weren't up to speed.

M5. THOWAS: Right, that was another
difficulty, the vendors didn't have the offerings
that we were looking for with the controls in
pl ace.

DR RUDD: A very quick question. |
confess to being less interested in electronic
signatures and nmore interested in product quality.
Could | ask do you manufacture on a batch-w se
basis in your company?

M5. THOVAS: Yes, we do.

DR RUDD: So it is not continuous?

M5. THOWAS: Ch, | amsorry, it is
continuous but we do batch our product. It is a
conti nuous process with product going into our
st orage tanks.

DR. RUDD: So, in ternms of sanctioning
product quality, how do you do that? You nentioned

handwitten purity data and that kind of thing, but
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is there individual data relating to individua
bat ches?

MS. THOVAS: Yes, our product is nonitored
all the tine so in the batch we have on-1line
moni tori ng except when we switch to test tankers or
containers, if you will, product containers. But
what we do is we test the containers and do a
pre-fill and also post-fill and we record all of
that information, as well as product stream going
into the storage tank

DR RUDD: Cood. Thanks.

MS. THOVAS: Thank you

DR LAYLOFF: Thank you very much,
Deborah. Now we go to John Mirray.

MR, MJURRAY: Good norning, everybody. |
am John Murray. | work for the Center for Devices.
I work for the director in the Ofice of Conpliance
in the Center for Devices. | amresponsible for
software policy, software validation, just about
anything related to software, and | am al so the
CDRH rep to the Part 11 conmmittee, and now | have
known Joe for two nmonths and | am sure that he
| oves me very nuch.

[ Laught er]

I wish Joe woul d stop using the word
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"refornmed” Part 11 commttee. W call it the
reformul ated conmittee. W don't want to be
reformed; we want to be refornul at ed.

I do have a couple of things to say about
Part 11. Actually, | amhere today to kind of
expl ain what the CDRH software regul atory nodel is
in the sinplest ternms | can, in the hopes that you
can use some of the information in your new 21st

century GW effort.

The nunber one problem | find with Part 11

is what we call Part 11 denial. People are buying
systens and blindly trusting their vendors. |
think you should apply the sane scrutiny to your
vendors that you apply to your own staff. If
sonebody wants to sell you a product that they say
is compliant, they should be able to prove it.
They shoul d provi de sone docunmentation. | find a
| ot of vendors out there are using a little scare
tacti c because they know that you are on the hook
to neet the regul atory requirement and they are
selling product and forcing a lot of product into
the market that really isn't Part 11 conpliant.
Then we have an inspection and you get a
citation for a Part 11 violation, and then you go

back and try to | ook at your docunentation and you
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find out that your vendor really didn't provide it,
or whatever. So, that is a problem It is a Part
11 denial problem You have systens that you don't
do anyt hi ng about.

As far as the CDRH policy related to Part
11, it is definitely a risk-based policy. It is in
accordance with our conpliance policy guide. W
have had several companies, and | am not even sure
of the nunber, in the |ast year that have been
witten up or gotten a citation on a 43 for Part 11
violations. That comes into the Center. W review
that and we | ook at the application and nake a
deci sion about the risk that is involved.

In every Part 11 case that | know of,
except for one, we have witten a little rem nder
that goes in the warning letter, and | have been
told by the regul atory experts, the non-threatening
part of the warning letter. | amnot sure what
part that is--

[ Laught er]

--it goes in the back, and it is a
rem nder that Part 11 does exist. It is a |law
You should be working on it, and it is a
requirenent but currently no regulatory action is

forthcoming and the risk is not apparent, or high
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risk.

There was one case this sumer. A conpany
submitted a PMA and they went and did a PVA
i nspection, and during the inspection they found
out that some of the data that was sent from one
state to another state, to their statistician, when
the data cane back it was different. That raised
our antenna, our risk antenna went way up in the
air. This was clinical trial data and the issue
was, well, how do you prove that your data is valid
because we have sone evidence that says your data
is not valid so what about your Part 11 control s?
They didn't have any controls. So, we had a high
risk scenario, a violation of Part 11, a violation
of the predicate rule.

The recomendati on was nmade and accepted
that we wi thhold the approval of this PMA which we
did. The conpany canme in and we had a neeti ng.
Fortunately for this conpany, they had actually
collected all their clinical trial data on paper
originally, and they had taken it to their
corporate office and entered it into the conputer
for analysis. So, they were able to go back to
their paper copy and extract the data back out.

The other thing in this Part 11 denia
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issue is that | see conpanies print out electronic
data and then putting it in the FDA trophy case and
saying, well, this is our FDA docurment. But when
you go in and talk to themyou find out that they
are not actually using the paper docunents to make
regul atory decisions; they are using the electronic
data which is in the database. They are pulling it
for FDA inspection but when it actually cones time
to nake decisions related to Part 11, they use the
electronic data. That is a prototypical exanple of
the problemthat we are trying to address by no
paper representation of electronic records, which
is the current interpretation of the rule.

Actually, | could go on forever about Part
11 but | amhere today to tal k about the CDRH
software regulatory nodel. | have found out that
if I junp right into the regulatory requirenents,
t he gui dance docunents and things |ike that, they
will inmediately begin to argue. They argue over
definition of terns, meaning of phrases, what this
means and all that kind of stuff. That is a huge
problemin Part 11, in software validation and nost
of the conputer validation regul ations.

So, | always like to go back to what |

think is very fundamental to this issue, and that
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is that the quality of public health is highly
dependent upon the quality of the medical software.
We have nedical software in drug nmanufacturing
facilities, PAT systens, nedical devices, clinica

i nformati on systens, hospital information systens,
everywhere you | ook there is sone software invol ved
in the decision-making process related to public
heal t h.

So, ny axiomis that public health is
dependent upon the quality of the software and
think we can all agree upon that. The next
question is, well, how do we neasure that quality?
I have invented what | call the YB scale, where one
end is Yugo and the other end is BMN and the
qual ity ranges back and forth and everybody has a
different interpretation of what that quality is or
what quality you need. The quality you need is
dependent upon the application and what is at risk
here. This falls right into the whole risk
approach for Gws, which CDRH has been exercising
for at least five years that | know of.

So, you have to think in terns of on this
quality scale fromY to B, you go to BMN you | ook
at a Mcrosoft product, where do you place it?

Does anybody want to guess? But you all have an
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opi nion. Maybe we shoul d focus nore clearly on the
quality of our software

One of the fundanental problens is that
traditional training of software engi neering
originated in the math departnment of nost
uni versities as opposed to an engi neering
departnent. So, for many years, fifteen or twenty
years, we taught conputer science in a math
departnent. They have a different approach to
probl em sol ving than we have as engi neers or as
regul ators. That is the first issue.

The second issue is that nost textbooks
that | have read, and the number one selling
sof tware engi neering textbook of all time, witten
by Dr. Roger Pressman, has a section on software
ri sk managenent. The dinmensions of risk in this
text book are schedul e and cost, not safety, not
ef fectiveness. Those are not in that risk nodel.
So, traditional training of software engi neers
comes fromthis genre. So, when they enter the
regul ated environnent they cone with a different
set of tools than they actually need to operate so
that is a problemwe need to sol ve.

Software is different. | personally

bel i eve software is different and | have sone
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exanpl es here. Software doesn't wear out. |f you
put a hardware conponent in this system eventually
it wears out or it breaks. Software does not break
after you install it. It is already broken when
you install it.

[ Laught er]

You just don't know it yet. There have
been a |l ot of exanples of this. O course, we
fully recognize that there is a huge benefit to
computer software and that is what we are
struggling with. W are struggling to get the
correct balance here. There is a huge benefit if
you get a good conmputer system good validation.

It can benefit many, many people's lives.

The problemis that when software fails it
is catastrophic, generally catastrophic. There is
no little failure of software. There was an event
| ast sunmmer in Phil adel phia where six patients were
overdosed due to a failure of a conmputer system and
i nappropriate dosing of drugs. There were ten
people killed in Panama | ast sunmer by
over-radi ation using a software systemthat had
been in place for fifteen years.

The problemis that when we design and

devel op a software system it is designed for a
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certain usage but as tinme goes on we all get
smarter and we | earn new things, and then we try to
use our old tools in different ways and that gets
us into troubl e because software is designed and
devel oped to work a certain way, and when you try
touse it in adifferent way it creates probl ens
for us. Software is not physics based. There is
no physical boundary placed on software. For
exanple, if | dig some carbon out of the ground, it
has certain resistivity so when | have a certain
volume | have a certain resistance. That is based
on physicals. There are physical limtations for
hardware. There are minimumor no physica
limtations for software so we need to deal with
that issue.

I think the nunber one thing that nakes
software different than hardware is that | used to
desi gn hardware systens and | had a prototype and
wanted to go build a prototype. | had to spend
$150, 000, $200, 000, | would get to go to ny boss
and give hima voucher. W all know that any tine
you want to get your boss to sign to spend noney,
you have to prove that it is the right thing. So,
traditionally in hardware engi neering we woul d just

have to show himthat the design is going to work,
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everything is going to work, it is going to be
fine. But in software we don't operate that way.
We have these systens and peopl e are hacki ng away
and chipping away all the time. They don't
traditionally go through this well-defined, step by
step engi neering process.

The next two slides of ny presentation are
graphs. One is for software recalls from'92 to
'98. Basically, it shows an ever-increasing |ist
of software recalls. From about 3200 nedica
device recalls, 10 percent were related to
software. The npst interesting fact of that is
that of those 320 software recalls, 90 percent of
those recalls were on software that was a version
beyond the originally approved version by the FDA
So, if the FDA approved version 1.0 via PVMA and at
some point later, probably the next day, you need
to upgrade your software--nost of the recalls occur
on after market versions of software.

I have had many di scussi ons about what
that neans. Does that nean that we really do a
good job, a regulatory job when we do initial
subm ssi ons but we nmake changes as we go al ong and
rel ax ourselves? That is a really good question

I think we all agree that software is inportant. |
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al so believe that Congress believes software is
important. The proof that | put forward is the
fact that in our regulations there are very
specific citing about software.

Nunber one, under design controls there
are three nedical classes, Class |, Il and IIIl, Il
bei ng the highest risk. Design controls are
required for Class Il and Class Il devices but
they are not required for Cass | devices unless
t hose devices contain software

So, the Congress of the United States
deci ded that design controls will be required for
al | nmedical devices that contain software. So,
that is nunmber one.

Nunber two is that under the design
control provisions there is a section on design
val idation, device validation. It specifically
calls out the requirenment to validate the software
in a medical device. It doesn't specifically cal
out the requirement to validate the medica
processors, the hydraulics, the el ectroshock
therapy, but it calls out that the software has to
be validated. So, that is another place where
software is specifically cited in the regul ation

In the third i nstance, under the section
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for manufacturing and quality systens controls,
there is a requirenment that all manufacturing
processes or quality system processes that are
aut omated by conputer are required to be validated
That software nust be validated

So, that is three specific places where
the device law culls out software as being speci al
One is that design controls apply all the tine if
you have software. Two, you have to validate your
medi cal device software. Three, you have to
val i dat e your manufacturing or quality systens
sof t war e

The nedical device lawis pretty
simplistic. It basically requires that all medica
devi ces be reasonably safe and effective. From
that, | construe that that nmeans that the software
contained in those devices nust be reasonably safe
and effective.

The problemis relatively safe and
ef fecti ve changes with each application and with
each device. Arelatively safe and effective
digital thernmoneter is different than a relatively
safe and effective inplanted pacemaker. So, we
have to have flexible rules and flexible |ogic here

when we apply these regulations. One size does not
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fit all. But | do believe that the nodel, which
hope to present to you eventually, w Il address
that issue.

I wish | could invent what | call a safety
and effectiveness nmeter. The FCC has a big room
when they want to test el ectromagnetic
interference. They will put a device in a room
they close it all up and they measure it. W don't
have such a device. So, we need to go about the
busi ness of defining what we consider to be safe
and effective software.

This is what we cal the CDRH software
message. It is not witten in the regul ations but
peopl e often ask us, "what do you mean? \What do
you want us to do?" W believe that to nmake safety
and effective nedical device software requires
three conponents used in appropriate neasures in
the appropriate way.

The first one is that appropriate software
engi neering nmust be applied to the problem Number
two is appropriate risk nanagenent nust be applied
to the problem Nunber three is that appropriate
quality system measures nmust be applied to the
problem This is very simlar to the slide that

you showed up there. Standards and gui dances and
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regul ations are witten to be applied by properly
trained professionals, whether they be regul atory
af fairs professionals, chem cal engineers,

el ectrical engineers, whatever. The idea is that
you use the professional training and know edge to
apply these three concepts in the appropriate way
to your device and your design and your risk
managenent, and together to cone up with a design
that is relatively safe and effective, or
reasonably safe and effective. Does that make
sense to everybody?

I think people spend way too nuch tine
getting wound around specific words in the
regul ati on or the guidance. The guidance is an
attenpt to explain what | try to explain when |
talk to folks. You need to apply your best
engi neering judgment. You need to have the
docunentation to show that you did so. That is
where people get into trouble. They do a |ot of
the work but they are not very good at taking
credit for it. | like to conpare |awers and
engineers in this case. | think engi neers spend
about 95 or 96 percent of our tine working really,
really hard and only three or four percent of our

time taking credit for it. That may be the exact
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opposite from | awers.

[ Laught er]

We have several guidance docunents on our
web site. The first one is a general principles of
software validation, which was published in
January, 2002. | take great note and pride that a
lot of the material in the GAMP nmanual is the sane
as in the general principles of software
validation. | think collectively the two groups
toget her went back and forth over the last five
years and came to this concl usion

I think both groups also believe that
software engineering is software engineering is
sof tware engi neering. Wether you are nmaking a
medi cal device, a manufacturing system a PAT
systemthe sanme general principles apply. W went
back to existing standards, |EEE standards, N RCC
st andards, Departnent of Defense standards and
extracted fromthose what we thought applied to our
problem \What we discovered is all of the basic
stuff was there but sone specific things were
m ssing. In the | EEE standards they don't address
risk. That is not an elenent in there. So we
added that to our guidance docunents. They don't

address quality systenms. They think quality
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systens are a separate entity, a separate thing,
and that is oxymoronic in nmy mnd. How can you
have good software engineering without a quality
syst enf?

We al so have a gui dance out on what is
required to be submtted in a premarket subm ssion
for a 510(k) to a PMA. W al so have a docunment on
the use of off-the-shelf software in a regul ated
environment. Mich to ny surprise, this is |ike one
of the only docunments in the whole world that
exi sted because now t he people from DOD are coni ng
to us, well, can we read your docunent? Sure.
Everybody is looking at this as a nethod. Really,
the of f-the-shelf software use guide is really a
ri sk managenent nodel. It tells you what to do if
you are going to use the stuff for a |ow risk
application or high risk application. 1t gives you
sort of a risk managenent nodel .

W have been at this for along time. |
guess the first docunent CDRH published was in
1991. One of the slides in this docunmentation is a
cal endar that a consultant in our working groups
has put together of all the events that have
occurred in CDRH software over the last 12 or 13

years.
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We recently were able to work st AAM and
get the publication of our American Nationa
St andard on Medical Device Software Life Cycles,
AAM SW68. AAM SW58 | believe is consistent with
GAMP, consistent with the general principles
software validation. W are not all departing
anynmore. | think we are all converging to the sane
place and | think that is a good thing.

Now that that is a U S. national standard
there has been an international working group set
up, joint working group nunber three, which is
going to take SW68 and nake it an internationa
standard because the idea is that we want to have
one software standard worl dwi de. That standard
addresses a lot of issues | tal ked about here
t oday.

In addition to that, there are sonme very
specific areas where the questions cone up all the
time. One is software hazard managenent. What
does that mean? How do | deal with risk managenent
related to software? W forned a working group at
AAM , and they are currently witing a TIR
technical information report, to report and gather
information related to software hazard nmanagenent.

It should be very informative and very interesting,
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and very helpful in trying to address sone of the
i nconsi stencies frominspectors, reviewers, and al
that kind of stuff in industry.

W have another TIR being witten on the
validation of high risk software, and a third TIR
is being witten, it is just getting off the
ground, on the validation of production software
and quality systens software, which | think is
going to be it because | think there is a distinct
di fference because | think the risk nodel is
different for product software than it is for
medi cal device software for a couple of reasons
One is a nedical device you are going to give to a
pati ent or someone who has much | ess training than
a trained person who is running a systemin
manuf acturi ng under quality systemcontrol, and al
that kind of stuff. So, the risk is different and
that needs to be incorporated in that.

So, we are working on a |lot of docunents.
The next effort, that just got started on Septenber
1, is atraining program | have been trying to
push for this for quite a while. W need one
training programto teach all the conpliance
officers in CDRH W will also make this avail able

to all the conpanies out there so we teach everyone
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the same thing all the tine. There are no secrets
here. Software safety is not a trade secret. That
is very, very inportant.

So we are trying to initiate a software
training program W are working on the first
nmodul e right now, and the first nodule is going to
be a two-hour nodule and the title of it is the
top ten things every conpliance officer should know
about software. W are trying to jamall of that
in one package but that is beconing nore difficult
every day.

Once we get that done, then we can get
into nore details. Sonebody tal ked about witing
down the fundanental s and m sunderstandi ng the
wording. That is what our goal is. | think that
is all |I have. | wll take any questions you have.

DR. LAYLOFF: Thank you, John. Are there
any questions for John?

DR. HUSSAIN: John, actually at the very
first neeting of the PAT it was nentioned that
METLAB and ot her software very useful for
chenmonetrics could not be validated. Wen | went
to the CDRH wor kshop on software validation, |
didn't see anything that stopped METLAB or any

other software to be validated. Any thoughts on
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t hat ?

MR. MJURRAY: There is no policy that
prohibits the use of any off-the-shelf software,
none. The question here woul d be you have to be
able to clearly identify the risk related to using
METLAB. |If you use METLAB to calculate critica
arterial pressure or dianeter, then that
i mmedi ately goes into the physician's surgica
instrument and that is what happens. There is a
huge risk there. It would not be acceptable to
just say, well, | can't validate METLAB. You have
to figure out sone way to address that risk in an
appropriate way, risk control, risk nmeasure,
what ever .

On the other hand, if you are using METLAB
to do statistical analysis of sone kind wthout a
significant risk inpact, that would be different.
So, it is all about the risk

DR HUSSAIN:. Exactly, and if you are
devel opi ng a chenmonetric nodel, say, in R&D, and so
forth, essentially the end-product is that that
nmodel then gets used in certain different ways
So, fromthat perspective, | mean there is nothing
that hinders that process today but the perception

out there, or at |east what we heard at the first
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meeting was that that is a problem | wonder
whet her anybody from the panel could share sone
light on that.

MR COOLEY: | have one conmment on that,
Ajaz. Wthin our conpany our regul atory groups,
not necessarily with METLAB but with other comon
software, |ike Excel for exanple, they are
requiring that if you use a spreadsheet to do any
kind of calculation, then you have to validate the
spreadsheet. But we are not going back and trying
to validate the actual software itself

MR, MJURRAY: That is a good question and
that is addressed in the general principles of
software validation. You are only required to
val i date your software for its intended use. You
get to define the intended use but you need to
wite down what that intended use is. The whole
idea is that you have to define what the intended
use is and validate that the software actually does
that. For exanple, a conpany that makes coll agen,
a bone replacenent material, in their process when
the material comes out of the oven, it used to get
i nspected by inspection under a mcroscope. The
concept there was that they had to verify that the

triple helix configuration was naintai ned,
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ot herwi se the product was no good.

So, they wanted to computerize this, to
put in a conputer, a mcroscope and all that stuff,
and they sent in this 400-page validation. They
val i dated everything in this m croscope, and
said, "what's the intended use?" They were, |iKke,
"what do you nean?" They had validated every
function of this systembut they failed to validate
the intended use. Wy did you buy this thing?

What are you doing with it? | think that is very
important. You need to wite down what the
i ntended use is.

DR LAYLOFF: Thank you very nuch, John
We will get a copy of your slides. Kinberly wll
make them and we will have them avail able here. It
istime for a break now W wll reconvene in 15
mnutes. So, it is 10:33--10:48.

[Brief recess]

DR LAYLOFF: Before we start our
di scussion, Eva cane in late and did not introduce
herself. Eva, will you please introduce yourself?

DR SEVI CK- MURACA: | am Eva Sevick, from
Texas A&M Departnment of Chem stry and Cheni cal
Engi neeri ng.

DR LAYLOFF: Al right. | guess we could
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nmove on with our discussion, conputer system
validation Part 11 issues pertinent to PAT,
subcomm ttee discussion. W will start with Judy.
What are your thoughts?

[ Laught er]

DR BOEHLERT: | have to think for a
m nute and see if | have any. | think | want to
hear some of the discussion that is going to occur
|ater but, clearly, | think there have been a
nunber of inportant issues raised here. WII Part
11 be a deterrent to PAT, any nore so than it
already is a deterrent to any other part of
manufacturing systens? It is there; it is a

requirenent. It is going to have an inpact.

I think there are several issues that were

clearly identified this norning that we need to
focus on, that is identification of critica
control points, and maki ng sure that we inplenent
requirenents where they are really inportant, to
the extent we can, identify those points where
clearly the requirenents may not be necessary, and
that is going to be a chall enge because you can't
al ways predict in advance what is going to be
important and what is not. You need to have

sufficient data, as was pointed out this norning,
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to conduct good nanufacturing investigations when
somet hi ng goes wong and you | earn through those
experi ences.

You don't always anticipate up front what
data you are going to need. | have | ooked at a | ot
of investigations over ny career and been amazed
sonetines with where the fault really was. You
didn't anticipate it but you learn fromthose
experiences. So, | think the identification of
critical control points, and focusing the inpact of
those requirenents on those points is going to be
i mportant.

DR LAYLOFF: Thank you. Any conments?
Questions?

DR LANGE: Yes, | have a question
regarding the electronics presentation and Joe's
comrent s about el ectronic signatures. As |
understand it, electronic signatures have to be
equi valent to current handwitten signature and the
way we handl e those is we have a | og of each
person's significant and initials and how they are
supposed to appear, but Joe had nentioned a
company-wi de el ectronic signature, kind of an
unbrella type of thing. In that case it wouldn't

be equival ent because once a person | eaves a
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conpany his signature, at least his handwitten
signature di sappears. Oherwise, if that were
still around it could be used sonehow. Soneone
else in the conpany could use it to falsify data,
etc. So, | just wanted a little expansion on that.
MR FAMULARE: | was just referring to
Debbie's middl e slide about registering with the
agency the fact that your company is even going to
use electronic signatures. It is in the preanble
to the regulation. Basically, that is just a way
of having the conpany as a whole, or all its
facilities, send in a notification to FDA that they
will use electronic signatures as a full equival ent
of their handwitten signatures. It is by no neans
any sort of a record equating every signature of
every person in the whol e conpany to whatever
identifications you are using. | just |ooked at
that and | said | think that was sonmewhat of a
m sinterpretation of that requirenent and that that
was an easy one to solve. It is just one statenent
for the conmpany, "we're using electronic records,"
and you send it actually to our Division of Field
I nvestigations of ORA. That is where | was going.
DR LANGE: But your conpany woul d stil

have a record of individual electronic signatures
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the way we do with handwitten signatures. Right?

MR. FAMULARE: That is right. You would
have to have the proper user nane, password or
what ever other controls. Some exanples are given
in Part 11 to identify that individual in the
conpany.

DR LAYLOFF: Dr. Kibbe, we haven't heard
much from you today.

DR KIBBE: | already decided that we
shoul d send all the data to the FDA

[ Laught er]

| don't see where | could do nuch nore
damage!

DR. LAYLOFF: Mel ?

DR KOCH. | guess the coment that |
woul d make is that the way | see it the problem
isn't going to get any easier. The anmount of data
that is being generated with sonme of the new
technologies is only going to increase what is
com ng at us. Even today's nom nally acceptable
chenonetric approaches aren't going to be able to
handl e the massive ampbunts of data. There are a
|l ot of demands in the devel opment stage of getting
nore and nore data from which to nmake deci sions on

the next experinment, etc. But the use of data
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m ning and genetic algorithns is sonething that is
going to be inproving in order to keep up time-w se
but that is going to present still additiona

probl ens.

So, the topic is very appropriate but |
think the sooner one gets down to finding nethods
to ook at the data on which the decision was made
or the critical points that we have been tal king
about, the quicker one can gear into that, | think
the easier it is going to be to handle the
i ncreasing anount of data that is conming at us.

DR MORRIS: Actually, part of what | was
going to say is a little bit of a conbination of
what Judy and Mel said. Spending nore time in
devel opnment early on is going to be a critical part
of this, and | amnot sure that there isn't a
significant energy barrier to that that has to be
addr essed sonehow, maybe not by formal conmittee
but maybe internally by conpanies. But along with
the identification of the points sort of inplicit
is that you have identified the right eyeball to
nmonitor the point. W have heard Steve and ot hers
tal k about new types of sensors that are avail able
whi ch are nore appropriate for nonitoring different

aspects of the processes. So, in addition to
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generating nore data during devel opnent, it neans
that we are going to have even different kinds of
data to deal with. It may not just be
spectroscopic data; it may be sonic and it nmay be
thermal data. So, it is not just a question of the
raw anmount of data, but it is what are the
appropriate data to collect as you change from
technique to technique in addition to the nagnitude
of the data collection

DR HAMMOND: | would like to conment on
that. |In fact, it is interesting to hear people
debat i ng about how nuch data we shoul d collect or
what type of data. If we |ook at control over a
bl ender and a tablet press in one plant that we are
putting together now, every day is going to
generate 20 negabytes of raw data. |If you | ook at
the peripheral data of tracking and things around
that, it is probably less than five percent of that
value. So, if you are going to keep the raw data,
the rest of it just becones not worth talking
about; you might as well do it anyway.

DR. HUSSAIN: Just sort of a genera
statenment to that effect that | tried to make in mny
presentation was that decisions often are not based

on data; decisions are based on information. So,
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essentially the raw data is processed into sone
informati on and that is where the decision-maki ng
point is. So, in terns of what is retained and
what needs to be archived, | think fromthat
perspective the mani pul ations that lead to the
informati on content of that are probably what
shoul d be critical

DR. DEAN. | would like to cone back to a
poi nt that Bob Chishol mnade early on in the day
about execution systenms when he was tal ki ng about
the three-level nodel. | think that manufacturing
executing systens will becone the critical software
in terms of how we apply process anal ytica
technol ogies. Some of the original work that was
done using these systens to assess the m x of
resources that go into a processing step before the
process actually runs and based on historical and
enpirical know edge and know before the process
executes with we are going to get a good result or
not. This becones absolutely critical to making
sure that we have got designed in and built in
quality.

But where that takes us then is to systens
that are conplex to a degree that is even an order

of magni tude or nore than what we currently are
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faced with and, therefore, the validation issues
becone even nore critical and nore conplex as well.
I think what we need to do is take a step back
here. W are tal king about incremental changes in
the approach we are taking with validation, but |
think we really need to | ook at sonething that is
maybe a little bit different. | don't know what
the answer is here but | amnot sure that

i ncremental approaches are going to be sufficient
when we are | ooking at step changes in the way that
we are approaching building quality in here.

DR HUSSAIN. So, one question that |
think I amfacing is in terns of the general draft
gui dance that we are planning, what |evel of detai
woul d be needed in that? Because in nmany ways,
especially with software validation, the desire
right nowis to rely on existing guidances,
especially the CORH.  Wen | |l ook at that froman
engi neering perspective, | found those extrenely
Il ogical and they fit quite well in ny way of
thinking. So, instead of the draft gui dance sort
of defining of this, we sinply refer to that and
there are some Part 11 issues that | think we wll
have to address or at least clarify to sort of

alleviate sone of the fear that is out there.
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MR. COOLEY: | would encourage that
approach because those are standards where there
has been a | ot of input from many people, nmany
organi zations. As far as the Part 11 issue, their
interpretation is if you generate an electronic
record you have to maintain that el ectronic record
for whatever nunber of years. That gets into the
situation like Steve brought up of 20 negabytes of
data. If you are going to go to the expense of
putting in a $150, 000 Raman instrument on a
reactor, it is there, available. You may only need
to see that at the very end of that reaction to
determine that you have net your processing
criteria and nove it on. But if you have that
i nvestment and you can get data out of it, people
are going to turn it on and use it during the whole
reaction. So, from a business standpoint, if
sonet hi ng abnormal occurs you woul d know about it.
The interpretation fromour regulatory people woul d
be that as long as you are generating those
el ectronic records, those need to be nmintained
even though those are not really being used in the
final decision. | think maybe if we could build
ki nd of an anal ogy between PAT and the | aboratory,

if you have an anal yzer on-line nonitoring a
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reaction, you know, prior to that you took one
sampl e, you submitted it to the |ab and you set
processing criteria that is obviously a very snmall
set of data. Just because you put an anal yzer
on-line, are you now going to be required to
mai ntain all those negabytes of data because you
are nonitoring through the whole reaction? So, we
are inproving our process but in a way we may avoid
i npl ementing those inprovenents because we are
concerned about all the other overhead that cones
along with that.

DR MORRIS: Could | just ask a question?
Could that fall under the category of if you are
coll ecting through the whol e process because you
want to be able to real-time see it, would that not
fall into the category of retaining it for a
shorter period of time, much shorter period of time
versus the information content that Alaz is
speaki ng about ?

MR. COOLEY: | think the issue becomes how
the interpretation is going to be within our
i nternal organizations. Obviously, because of
concern over consistency and how regul ati ons are
interpreted during inspection, we take a nore

conservati ve approach than probably the agency even
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intends. But we do that to make sure that we don't
get into an issue.

DR SHABUSHNI G But | think Ajaz' point
is a good one, and that is if there is a clear
statenment, a clear position fromthe agency that
the focus is on information content and not raw
data, that, to me, is a very significant step
forward. |In particular, | think the concern that
keeps being raised is the issue around filtering,
and are you filtering out information and,
therefore, we take a very cautious stand where you
end up keeping all of the raw data. |If there were
sonme cl ear guidance that at |east opened up that
door that recognized that it is appropriate,
focusing on information content, to discard sone
data or not nmaintain it over as long a period of
time, then that opens up the door to I think sone
good science and sone good rational justification
to support those kinds of decisions. | think right
now, | agree with you, it is not strictly the
agency's position but | think we, as individua
conpani es, are taking are taking a very
conservative view to that and, therefore, holding
much nore data than really is appropriate,

particularly with the focus on infornmation content.
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Yet, there isn't a clear guidance, not necessarily
a prescriptive rule that says here is what you have
to keep; here is what you should throw away but,

rat her, an approach to naking that decision that
meets the agency's needs and al so nmeets the

i ndustry's needs in order to nove forward, again,

wi th good scientific underpinnings and with the
focus on information. | really think that that is
a key distinction to distinguish data from

i nformati on.

DR. DEAN. Just following on fromthat,
part of the issue here is that we can all be very
reasonabl e and we can tal k about scientific bases
but when | awers get involved it is alittle bit
different. W are talking about risk. So, if
there is risk lawers will be involved because
there is never a hundred percent certainty on this
stuff. So, soneone has to make a decision at sone
point that there is a cut-off and above that the
risk does not justify further intervention or
further investigation, whatever. W all know here
that as soon as you draw the line for a risk and
think that it is not going to happen, well, it wll
eventual ly.

DR, SHABUSHNIG In the end, yes
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DR. DEAN. So, | think there is a very
slippery slope here and | am not sure what the
answer is but we are going to have to address it.

DR KIBBE: In the absence of a direct
directive that is very specific fromthe agency, |
think your internal lawers will say that we have
to keep it because if the agency ever thinks that
we were cheating we have to have it to show that we
weren't. And, if we get rid of it, it |eads them
to suspect that we nmight be covering information up
that we knew that we could get rid of. That whole
quagnire has to be cleared up sonehow, and not just
because the people in this roomwould all be nice
about it, but because there are |ots of conpanies
out there and lots of inspectors who aren't sitting
in the roomw th us.

DR. DEAN. Let's just blame it all on the
agency. You can just inmmgine a situation where, in
spite of built-in quality, there is a problem
somet hi ng goes horribly wong. You can just hear
the | awyers saying, "just a minute, you didn't
actually test this product before it went out the
door. You were relying on information of a
process? What were you thinking about?"

DR. LAYLOFF: That is the case with
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sterility. You know, they test every |ot just
because of that even though the data assures the
sterility, not the testing.

DR. LACHVMAN: Can you use sone kind of
quality certification of the data before di scarding
it to certify that the data net the critical
control requirements for the process, and put that
as part of the docunentation? So, you do have a
record but you don't have the raw data after that
poi nt .

DR MORRI'S: | think, Leon, | understand
Rick's point and | think it is sonething you tal ked
about earlier, in one of your earlier neetings, the
data that approaches the data that you used to
establish the endpoint may not fall into any
speci fic nodel even though, hopefully, it would
eventually. Maybe you just keep the data that you
use for your decision-making for a period of tine.
It woul d serve the sane purpose.

DR. LAYLOFF: Wouldn't you define it in
SOP as to how you acquire data, how you conpare the
data, how you deci de you reach the endpoint and
what you store? And, you set up an SOP for each of
t hem

MR, COOLEY: | would agree with that, Tom
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I think the issue, again, as | said before, is the
interpretation of what Part 11 says, and our
interpretation is that if it is an electronic
record you have to keep it. It doesn't matter
whether it is the one you actually use for making
that decision or not. You generated an el ectronic
record and you nust keep that electronic record.
didn't hear Joe comment on Ajaz' interpretation but
my interpretation of Part 11 is that you have to
keep the raw data, not the process data. So, that
is kind of a different interpretation | think

MR. FAMULARE: You know, there are two
issues. What is required by the predicate rule,
and | keep going back to that although Bob doesn't
seemto think it offers a lot of help. Normally,
when a paper record is generated, a paper batch
record, you would record each critical step of the
process and those critical steps that cause you to
rel ease the batch, and so forth. Now you are faced
wi th continuous data com ng out of a batch froma
continuous on-line nmonitor and now we have to | ook
at the predicate rule. | will go away fromPart 11
and decide, well, what are the critical steps and
what are the critical data that cause ne to go

forward with this batch, and the question would be
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is that every piece of data? | think that is what
we have to answer in the GW real mbefore we even
get down to our thoughts and interpretations of
Part 11.

DR. KIBBE: Wuld that inply that it would
be better to go back to paper data so that you
could say, well, | have recorded the key things on
this. This is nmy docunmentation and the el ectronic
stuff is--

MR. FAMULARE: In terns of |ooking at the
practicality of what you save el ectronically, what
did we require you to save on paper in the first
place in the predicate rule? Mwybe we could use
that as a starting point in terns of putting sense
into the process of what we record electronically.
Because you can create all these electronic data
poi nts because the equi prent allows you to, do we
need to save themall? Are they all really part of
the batch record?

DR MORRIS: But | think the question is
not so nmuch whether it is part--1 nean, even if
everybody agrees that if you use a sensor for
dryi ng your endpoint is two percent or something,
which is the predicate case. The question is what

do you do with the data that you collected
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approaching that? And, you are saying, well, don't
turn on the sensor until you are there. That is
the inplication of what you are saying, in a sense.

MR. FAMULARE: No, the issue is what do
you need to record out of that data and preserve.

DR HUSSAIN. Let ne sort of put an
exanpl e on the table. Suppose you are doing bl end
uniformty as sort of a nodel process, and instead
of taking samples at ten mnutes, you nonitor the
blend for the entirety of the blend process so you
have, say, a hundred thousand data points that you
have collected. But in terns of a batch record you
woul d have probably recorded the ten sanples that
you had collected for sanpling and that is the
anal ysis that you do. So, instead of those
records, if you take the nean and average of sone
of the nunbers that you collect on-line, would that
be consi dered accept abl e?

DR KIBBE: Let's |ook at an exanple with
HPLC anal ysis. Wen we do an HPLC anal ysis we
really are interested in the anount of the
i ngredient we are anal yzi ng but doesn't the agency
ask us to keep all the tracings? So, now we are
| ooking at blend uniformty using IR and we are

wat ching the blend to the end, and do we need to
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keep the entire tracing? Now that we have a
different instrument and we are not doing

gravi nonmetric neasurenents anynore; we use HPLC, we
are using blend uniformty instead of doing single
anal ysis at the endpoint or 12 minutes. Nowis the
agency going to apply the same rule it did to this
systen? |If it keeps going and going, and | think
the conpanies are all thinking of how many tracings
and how rmuch storage of electronic data that
tracing represents when it is not just a single
line but it is the fingerprint that you get from
the IR or the Raman, and how much of that are we
going to do? O course, the agency has in the past
required tracings. So, can we throw the tracings
away?

MR FAMULARE: | think the issue is how
specific does the agency need to get in guidance as
we get to these nore nodern technologies in terns
of what is practically needed to be recorded?
think we have to bring our discussion--at this
juncture, if we inplenent this technol ogy and we
get all this data, how nmuch do we practically need
to record to neet the agency's needs for
record-keeping in the Gws? A nention was made of

what | awyers and conpani es may require, and so
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115
forth. What practically needs to be kept? |If it
is not feasible to save all of the data, then we
have to cone up with an approach that is based upon
risk. You know, there has to be sone practica
answer because al t hough storage and archiving
capacity has increased with the advancenent of
technol ogy, what | am hearing is that obviously
there are still limtations of what you can keep
and then nove on to the next iteration of hardware
or software that will support that as tine goes on

DR. LAYLOFF: Let's go down to the end of
the table. | think two or three people wanted to
make conments.

DR. CHI SHOLM There are a lot of things
was going to say. | think there is a danger, it
seems, in confusing a nunber of different problens
again. First of all, if you have an inter-stage
process, if you have an endpoi nt determ nation,
surely all you have to keep is that. | think once
you get to statistical distributions, that is to
say that you are going to do it for tablet
paraneters, or whatever, then really you have to
gi ve us some advi ce because to prove that is a
statistical distribution we have to keep the data.

But to rel ease a batch, a qualified person only has
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to see the data because, let's face it, we all
beli eve we are honest at the end of the day. So,
that is a decision area | think that you have to
| ook at.

In terms of the question | posed earlier
on, original data, when you actually create nodels,
you don't have a |l ot of choice. You have to keep
that because you are going to have to update and
refresh these nodels and if you don't have a data
bank you can't do it. The question there is do you
have to keep it in such a way that you can recreate
the algorithmso that an inspector can see that
being done? | think that is the question that
needs to be answered. But | don't think we should
get too hung up on the vast quantities of data.

You can keep a lot of data in the assessnments.
That is not a problemanynore. But if you are
starting to get beyond things like five years, it
is beginning to get a bit inpossible. And, it is
not the archiving of the data; that is sinplistic.
It is that with all the technol ogy changes how do
you get it back? That is the problem.

DR. RUDD: | think Bob said it very well,
but maybe just to enbellish that, | think we have

to go back and remenber why we are interested in
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PAT- based neasurenents in the first place. | think
you can al nost reduce it down to two things. The
first is, if you like, a devel opnent aid mechani sm
for process understandi ng, process optim zation,
devel opment of the kind of nodels that are being
tal ked about, and those nodels will need to be
refined. So, that is there on the one level and
you may use none of that on a routine basis for
product sancti oni ng.

Conversely, the second principal reason
for wanting to make PAT neasurenents is to, let's
say, elimnate the end-product testing and,
therefore, you have to keep whatever it is that
all ows you to sanction product quality.

I think the exercise we probably stil
haven't done in this group yet is the one that we
tried to do with the attenpts to rel ease a
paranetric rel ease guideline in Europe, and that is
to take the classical end-product specification for
what ever product type you m ght be tal king about,
take a tablet. The quality parameters that define
tablet quality have been built up over the years.
They are established--assay, content uniformty,

di ssolution etc., etc. They don't go away. Just

because we stop nmeki ng neasurenents differently,
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they don't go away. Wat we have to do is work out
what it is, what test or what conbination of
measurenents we might make in the process that is
predictive of those end-product quality attributes.
So, if we are able to make a content uniformty
predi ction based on a real -tinme powder bl ending
neasurenent, then that is the bit that we need to
keep. Twenty megabytes of data could reduce down
to one nunber, a blending tinme or a point at which
an RSD replicate specter reaches a predeterni ned
mninmum That is the bit that is predictive of
finished product quality. So, let's just keep that
in mnd. Let's remenber why we are interested in
PAT. | think it gets down to those two things, and
the bit that is mssing is we haven't devel oped the
rel ati onshi p between the end-product quality
attributes and the PAT nmeasurenents we m ght nake
MR HAMMOND: Just to enlarge on that, one
of the reasons that we want to collect the data and
actually store all of the raw data on every batch
is that we can go back and do historical trending.
I mean, that really is information that for our use
only but we do need to keep that otherwi se we don't
get the best benefit of PAT. Cbviously, if we are

going to keep that, then we have to abide by the
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rules of keeping it but it is a huge anount of
data, but it is worth keeping. Bob is absolutely
right, with nodern-day systens it is not that
difficult.

DR. LAYLOFF: | wonder if you keep too
many records if you confound inspections. You nmake
a snoke screen. W haven't heard from Eva. Do you
want to make a commrent ?

DR SEVI CK- MURACA:  No, no.

DR MORRIS: This is a question actually,
what is the goal in terms of the guidance, | nean,
what | evel of detail needs to be included for the
gui dance to address this? | guess that is an open
question but | think that is really what we are
trying to get at. Steve, you are sayi ng we have 20
megabytes a day and it woul d depend on the system
you are |looking at. On the other hand, you are
saying it is not that hard to do that. On the
ot her hand, you are saying--Bob is saying you can't
retrieve it in five years, so what good is it?
Then, sone people are worried about whether or not
it is going to be audited. | think we have to say
what ought to be in the guidance in terns of
direction so that the internal |awers don't have

henorr hages.
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DR HAMMOND: | think a nunber of those
general points are going to be discussed as genera
i ssues probably outside of this conmttee. There
is one thing | would like to bring up, and | would
certainly like Eva's opinion on this because it is
an issue for us, as we are devel oping the systens
we are actually start to install an on-line sensor
in a conmercial production area, and you al nost
have to be an oracle, predicting everything that is
possibly going to want to be devel oped and known
about the software before you actually ever get it
in there. Wen you get it in and you suddenly
deci de, well, the conmunication routines with the
pl ant DCS systemisn't quite right, or we could
actually get a better control if we had this extra
bit of data manipul ation here, or you find bugs in
the software that have to be corrected, we find
that we spend sonething |ike 80 percent of our tine
updati ng docunmentation to be allowed to change
software. | mean, the FDA say this is not their
fault. The agency is very quick to point this out.
It is not their fault. The trouble is it is the
perception of their internal regulatory groups, but
if they don't get specific instruction fromthe FDA

and they are allowed to make up their own mind
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about these things, then installing a PAT effort
can be like running in sticky toffee purely because
of the perceptions of internal regulatory groups on
what you have to do to change sonething, bearing in
m nd that you are not actually generating any
information for release of a commercial batch but
purely just devel oping the system The one thing
that this guidance nust do is to slacken the reins
on being able to change things easily while you are
devel opi ng the system otherw se applying PAT
becones like running in sticky toffee.

DR SEVI CK- MURACA: Now | have a comment.
I aminvolved in two areas of technol ogy
devel opment. One is in the blend content
uniformty and al so in nedical device where
i npact patient care. | think the speaker fromthe
FDA gave an interesting conparison, but whenever
am devel opi ng new technol ogies that directly
interface to a patient, as long as any of the
information that | develop or any of the data that
is generated in the devel oprent of that technol ogy
for that use, as long as that information is not
used to make a clinical decision or a diagnosis,
then it is a feasibility study and it is just data

that is generated. It is separate fromthe
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treatnent of the patient.

I guess | see the same situation with PAT
If you are generating data in a devel opnent phase
where you are trying to get that technol ogy
on-line, learn sone information about that process,
is that information consistent, congruent with
other information that you have about the process,
that information shouldn't be used in deciding the
outconme of that batch. So, it is off-line. It is
not there. | wish | could convince the FDA that
when we are devel opi ng technol ogi es, we don't know
the robustness of that information and that
informati on can't necessarily be held agai nst us.
Am | getting nmy point across?

It is done in the nedical device community
where the risk to the patient is even
greater--well, maybe not even greater but it is
significant. You can't say that the risk of
putting a PAT on blend content unifornmity has a
greater risk than ny medical device that directly
makes contact with the patient. So, why can't we
have that sanme type of regulatory structure for the
devel opment of new technol ogi es?

DR LAYLOFF: Now we will have Joe tel

you why.
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MR FAMULARE: Actually, we are very open
to the devel opnment of new technol ogi es and we
really would not want to in any way hinder or bar
research data at all, or put any type of regulatory
restriction onit. |In fact, | think A az
introduced that termin his presentation this
morning of using it in a research way in terns of
how to craft the safe harbor.

Certainly, if it is in the devel opnent
phase, we certainly wouldn't want to have any
hi ndrance on the ability to change it, develop it,
etc. So, | think we are already there where your
concern is. | think the real concern is that once
you get to the operational |evel and are actually
using this to make batch rel ease decisions, how do
you deal with the data and the electronic
record- keeping requirenments, and so forth? But in
terns of devel opnental, we are certainly open to
the way you have expressed those ideas.

DR. SEVI CK- MJRACA: | guess that in the
process of taking your technol ogy, once you have
val i dat ed your technology so that now it can be
used as criteria for releasing a batch, and in that
process of validating that technol ogy you identify

the data that you keep, the endpoint, the
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decisions, | guess | just don't see the difficulty
here. AmI| misinterpreting this?

DR HAMMOND: | don't see that there is
any problemat all in keeping the data. That is
just ny perception | suppose, as far as | can
afford to do this. | amin alittle bit different
position. But com ng back to Joe's point again,
you can say, yes, we are in agreenment and the safe
har bor concept covers this, but you haven't really
made that plain enough. There are validation
groups in Pfizer plants where we are trying to go
into GW areas and distil this technol ogy, who are
al rost tying their | egs together and one hand
behi nd their back because of your perception, or at
| east your inspectors, think of it. So, it is
still a bit Iike nuddy water out there.

MR. FAMULARE: And this is sonething that
you want addressed in the gui dance?

DR. HAMVOND: Absol utely.

MR. FAMULARE: In terns of being able to
devel opnment existing processes and not take this
research data, or whatever we end up calling it,
and use it as a tool to penalize the existing
process that already neets today's standards.

DR. SHABUSHNIG  To ne, the enphasis there
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should be on will the intervention that you are
making, will installing this sensor, etc., have a
negative inpact on the product? There should be
that sort of mninmal |evel of documentation, but as
far as how you use the data, recognizing that there
is still a developnent activity that is going to be
ongoi ng at that point as opposed to expecting the
full level of validation and full |evel of
docunentation that would go with that. | think
what we need to say is that there is that step that
gets you at least into that conmercial process, but
then there is still a data gathering phase that can
go on ion that node. But | agree, | think that
havi ng that stated nmore clearly in the guidance
will help us both with our internal organizations
as well as the general advancenent of the

i mpl ement ati on of PATS.

DR LAYLOFF: Down at the end?

DR. RUDD: Thanks. Yes, just to endorse
the comments that Steve and John have been maki ng,
so you know it is not just Pfizer but GSK as well,

I think there is an extra di nension though. It
isn't just about applying PAT technology to
existing processes. | think it is about getting

the nmessage across and maybe it is an interna
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val i dation group problemthat we have.

Maybe | shouldn't say this but we are
running into a problemat the noment with
i mpl ementati on of sone new technol ogy where we are
getting close to the point of saying, well, let's
just not bother doing this because our interna
validation group is expecting us to do, you know, a
perfect job on it. | think this nessage needs to
come out. It is the product critical quality
attributes, or the measurenent and the judgments
that are related to those where, clearly, nobody
want to back off froma full validation program
That is entirely right, but to expect to cover
absolutely everything to a gold standard coul d
preclude the inplementation of the technol ogy and
we nustn't get into that situation

DR. LAYLOFF: Doug next.

DR DEAN. Just a very quick one to Joe's
conment about research data. One of the comrents
Aj az made was on continuous inprovement. So, there
is an el enent of research on an ongoi ng basi s.

DR. LAYLOFF: Leon?

DR. LACHVAN: Yes, If | recall, during the
first subconmttee neeting we discussed that

i npl ementing this approach is going to involve a
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nmore intensive or |onger devel opnent phase or

optim zation phase, and | think that has to be
considered here. As part of that, the optim zation
will be continued during the run of the process on
a routine basis, but that should be a separate
conponent fromthe rel ease conponent.

DR LAYLOFF: A az?

DR. HUSSAIN: | just want to clarify. |
think all the points nmade were excellent points.
Just to go back to the point Steve made and | think
Davi d al so made, what they are asking is that as a
PAT process is being investigated or the
suitability is being deternined on an existing
line, there are two issues there. One is that
clearly froma regulatory risk perspective we woul d
i ke sone assurance that that does not have an
adverse inpact on the quality of the existing |ine.
That is the bottomline. Everybody agrees with
t hat .

The question | think Steve has posed is
what sort of validation requirenents should be
pl aced on a research probe on an existing |line, and
what shoul d the FDA position be? Fromny position,
I think we summari zed this at the end of the second

meeting that when a conpany is doing suitability
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eval uation or research, that is research data which
sort of falls under the safe harbor concept and al
the decisions for that product will be based on

exi sting approved regul atory methods.

The challenge is that in a sense the
internal regulatory affairs and validation groups
require full validation on every research probe,
and that is not what it should be. | think the
research probe is to first investigate whether it
is suitable or not before you plan to validate it.
But that is an internal argument where | think you
are seeking FDA help to address that.

I think we woul d be very clear in the
gui dance that we encourage continuous i nprovenent,
continuous optimzation and, as part of that, you
woul d need to do sort of when it does not adversely
i mpact an existing product line; be flexible enough
to do this; and we will not penalize you for that.
The level of validation is sort of a graded |evel
as the suitability is confirmed and then you
proceed, not up front.

DR LAYLOFF: W will take you two and
then we will have our open hearing.

DR, HAMVOND: Just outcome nmake absol utely

plain, | think the hardware of the sensor itself is

file:////[Tiffanie/daily/1023PHAR.TXT (128 of 258) [11/5/2002 6:17:35 AM]

128



file:////ITiffanie/daily/1023PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

129

not really the issue because before we get into a
manuf acturing facility we have thoroughly
established exactly what that is going to do. The
issue is the software nore than anything el se.

I will give you an exanple. W had to
have a new set of software witten to be Part 11
compliant. So, we did that. W installed it. It
took alnost a week to validate the installation of
the software. W ran a couple of batches and
realized there were a nunber of issues with the
communi cation with the plant systens, also the data
it was giving us we knew we could inprove. So, we
decided to go back to the software vendor and ask
themto do what we were asking. It is a new
versi on of software. So, we get the new CD and the
first thing we have to do is spend a week
revalidating the installation. That is the type of
i ssue that really needs addressing in these
gui del i nes

DR. MLLER Just a comment that the
flavor and theme of what we are speaking of need to
be reflected in the new GW gui dance that will cone
forward post or pre these regulations. It would
also | think be valuable to push ahead these

val i dation concepts fromthat GW perspective
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because essentially that is what these groups have
as their bible, if you wll. 1t is GW first and
it is the GW pathway. So, the flavor and the
pat hway of that thinking could be enbellished in
that gui dance al so

DR LAYLOFF: | want to open the session
for the open hearing. W have one individual who
has requested tinme. Dr. Stanley A Mrash has
requested ten mnutes of our time so he can nake
his presentati on now.

Open Public Hearing

DR. MARASH. Good norning, and thank you
for the opportunity to share with you sone thoughts
and sone practical applications of the
inter-relationship between PAT and six sigma. |
don't know how many of you are involved in six
sigma prograns in your organization, but we have
found that there are kinds of things that | would
like to share with you, and what | have done is
borrow sone of the transparencies that have been
used in sone previous neetings and tried to | ook at
the rel ationship between those itens.

I guess | should tell you that ny
organi zation is a non-profit organization that has

been involved for many years in these relationship
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kind of things. | personally was directly invol ved
in helping to devel op the medi cal device GW and to
provide training around the country for that. |

al so was involved as one of the co-authors of the
early version of the Food and Drug | aw course that
is being taught within the FDA

In the aspects here where there is a need
for inproving the efficiencies of pharmaceutica
manuf acturing and regul atory processes, and there
exists the capability of realizing this, and for
the last 15, 20 mnutes or half an hour you have
been tal ki ng about what is the realization and how
do we deal with this. Six sigma and PAT have a
nunber of things in comobn. Both of them are
process oriented. They are approaches to achieving
efficiencies, reduce cycle tinme and inprove
quality.

PAT is trying to nove the approach from
testing to docunent to continuous quality
assurance. Now, continuous quality assurance or
continuous quality inprovenent are nmmjor conponents
of what many people today are |ooking at in their
organi zations. It also talks here, and |I have
heard Ajaz a couple of tinmes nmake the comment to

ensure that the quality was built in or was there
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by design. This is an inportant aspect in terns of
all activities.

If you look at the six signa process, it
enbraces both continuous inprovenent and
br eakt hrough performance. The process includes
nodel s for manufacturing, adm nistrative services
and for design. There are two major nodels in
here. One is referred to as DVAIC, defined neasure
anal yzing i nprovenent control. The other is
referred to as design for six signa, DFSS, which is
the defined measure anal yzed and verified. It
really should say verify and validate. But npbst of
the places where this comes from this is where the
focus is.

The key here is people will talk about
anal ytical tools and | go into many organi zati ons
and they tell ne, oh, yes, we do that all the tine;
we do those anal yses; we use design of experinents;
we use regression. W know all of that. W know
all the manufacturing. When you get out and | ook
at what is happening, it is not happening. There
are places where it is being used. There are
peopl e who are using it, but when you |look in the
| arger sense of what is really going on, it is not

real |y happeni ng.
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What has happened in the last five years
is this activity of six sigma. Mre and nore
conpani es are actively involved in |ooking at six
sigma and trying to utilize it. They are training
people of all kinds to utilize tools. Now, people
conme and say, well, we know those tools. W have
used themall along. What is different about six
sigma is its focus on a process that takes people
through the use of a series of tools to be nobst
effective in finding out what needs to be done and
how to do it.

When | |l ook at what is going on in the
obj ectives for PAT, we are tal king about a
regul atory framework; we are tal king about
manuf acturi ng technol ogi es. But we get hung up
about elimnating perceived or real regulatory
hurdles. A lot of the discussion here is around
how are we going to get over that hurdle? Wy am!|l
usi ng paper when | could have used el ectronics and
I was using electronics before? These kinds of
things and these kinds of questions really raise
the issue of can this be successful. Can PAT win
industry's confidence or are the perceived or rea
regulatory hurdles too difficult to overcome? That

is a question that needs to be answered.
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On the other hand, does six sigm have the
advantage of no or |less regulatory constraints, at
| east built into them and the perception of the
industry is that it is an industry program not an
agency program will then nmake a difference.

The next question is do | really need to
deci de between the two? One of the nethodol ogi es
that we have been | ooking at is sonething that we
call fusion managenent. What fusion managenent is
about is taking many of the prograns that are going
on in conpanies and putting themtogether so if you
see PAT here and you see six sigm, but you al so
see nmanagenent systens, you see perfornmance
excel l ence which would be things |ike the Baldrige
Award, you are |ooking at TQV or LEAN, nany
conpani es have used these and are using themtoday,
what we are looking at is a structure to do all of
t hat .

Visualize the follow ng, visualize a
four-phase set of activities. The first phase is a
step that tal ks about the managenent system \hat
ki nd of managenent system do we tal k about here?

We tal k about the Gw. The GW is a nanhagenent
systemthat has associated with it a series of

other activities, other requirenents that are
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specified, but it is still a managenent system So
the base of this thing is a managenent systemto
start with.

The second phase is process control. W
must get our processes under control. W talk
about validation; we talk about other things; but
unl ess you have the basic processes under contro
things are not really going to happen. There is a
| ot of discussion about continuous inprovenent.
Well, inprovenent is nice and part of that could go
back to doing the process control activities or
process capability activities or the process
validation activities. Eventually you are going to
get to continuous inprovenent and ultimately you
are going to get to breakthrough net hodol ogi es.

DR LAYLOFF: One ninute.

DR. MARASH. Ckay. | would like you to
visit our web site, which is statamarix. conifda
In that web site you will find a copy of the
slides. You will find a nunber of discussions of
publ i shed papers around fusion nmanagenent, around
six sigma, around the tools. W put those together
very specifically. W have taken them out of our
main site, which you can go to also, but to nake it

sinple this is where the material is and we invite
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you to visit that site. Thank you

DR. LAYLOFF: Thank you. Dr. Gary Ritchie

has asked for an opportunity to present to the
group.

DR RITCHE Actually, | didn't formally
but | got so passionate about the concept that Joe
and Dave and others were bantering around about a
specific concept or way to approach the | anguage in
the guideline. Wat dawned on ne was a specific
example that | was involved with. 1In going from
measuring dissolution at a single endpoint where
you are looking for a Qof 75 at 30 minutes, in
validating that we changed from an endpoi nt
measurenent to continuous nmonitoring. | just saw
very much simlar issues that we dealt with when
you tal k about putting a probe in a dissolution
bat h and now docunenti ng taking continuous
nmeasur enents, and at what point do we say we have a
process measurenent, in the sane respects as we are
tal ki ng about putting in a process batch nmonitor or
sonet hi ng?

What dawned on nme was net hod equi val ence
was a point to say that we had the sane nethod, and
what were those things that we used to do that?

Si ngl e-poi nt spectra at the points where we said Q
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was supposed to be, up to an after for instance.
So, documenting the neasurenments in terms of the
conputer data coming fromthe UV becane very easy
because we took spectra, then we took conputer data
that was associated with that spectra for the
conti nuous neasurenent. Then we put it side by
side with what we were typically doing with the
endpoi nt neasurenment. Now we have a package that
says equi val ence

So, that was just a nodel. | think the
chr omat ogr aphy i dea was gi ven as a nodel, but |
think one that mght be utilized that | think the
FDA has sone experience is with is to go back and
| ook at the dissolution nodel going froma single
endpoi nt neasurement to continuous measurenent.
That might be a good place to start.

DR. LAYLOFF: Gary, did you identify
your sel f?

DR RITCHE Gary Ritchie, Purdue, PhRVA

DR. LAYLOFF: Is there anyone else in the
who would like to have two m nutes during the open
hearing? |If not, we will break for lunch. W are
breaking early. W will get back at one o'clock
So, we will see you here at one o' clock

[ Wher eupon, at 11:46 a.m, the proceedi ngs
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AFTERNOON PROCEEDI NGS

DR. LAYLOFF: | want to make a few
remarks. | think our FDA coll eagues and friends
have heard the nessage about getting sonething in
t he gui dance concerning research. So, we wll put
that to rest now. | think we have hamrered t hat
enough and they believe it, as they have for the
past three times | think, but I think we are done
with that so we are not going to bring that up
again. W are going to have the presentations here
SO we can get started

DR HUSSAIN. If | may, to nmanage this
sort of situation properly, what we have tried to
do is have the presentations in the sane format as
we had this norning. That neans presentations for
both rapid nmicro and the BMS and Pfizer nock
submi ssions will occur as this norning. It wll
sort of be shared between both roons, and then we
will sort of shut the audio-vision systemand have
the breakout discussion in two separate roons.
Sorry about the confusion. | think we didn't
antici pate so nmany peopl e showing up for this.

DR. LAYLOFF: | thought you were giving
away free drug approval s or sonething!

[ Laught er]
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If we can get started this afternoon then,
we will start with the PAT nock subnissions, Ron
MIler.

PAT Mock Subnmi ssions

DR. MLLER Just a few brief words.
Bristol -Mers Squi bb put together an eclectic team
of individuals that we felt would foot the bill to
handl e this nmock presentation, chiefly Dr. San
Kiang will handl e nbst of the technol ogy el enents
in the presentation. Sathyanarayana Upadrashta
will report fromour regulatory viewpoint our
concerns and issues and express them Then, d enn
Thomson wi Il handle our Part 11 conpliance issues
as he is our quality Part 11 conpliance director in
this area for the corporation. | will be on the
supporting cast, prompting questions and trying to
rai se some provocative issues as we go al ong
Again, we will go through this roughly in about 30
m nutes and allow 15 nminutes for questions in this
part of the phase for additional questions and
answers to nove this forward. Thank you very nuch.
Wth that note, San?

DR. KIANG M nanme is San Kiang. | am
the director of process validating in Bristol-Mers

Squi bb. | like the coment that John Miurray made
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this norning about engi neers and |lawers. | am an
engi neer.

[ Laught er]

I want to thank the agency and Ajaz in
particul ar on behalf of BM5. To tell you a little
bit about how, on the drug substance side, we are
al so abl e to use PAT during our process
devel opment, therefore, the title, PAT for drug
substance. |In this case we want to denonstrate how
we use particle size nonitoring during the
devel opment and scal e-up of a process.

I n drug substance devel opnent there are
quite a nunber of PAT applications and this is just
a tabl e showi ng, at BMS, sone of the comon
instrunments, like NNR, Raman, FTRI. | wll explain
alittle bit about FBRM and how, in different
processing, they are used.

The outline of this case study--1 am going
to tell you alittle bit about why we are doing
this and the issues involved, and how we use PAT in
nmoni tori ng--PSD stands for particle size
distribution during crystallization--downstream
processing multi crystals, which is filtration and
drying, and how we use it in subsequent scale up

Product A has issues during formulation.
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It has dusting issues. It is a wet granulation
operation and in the beginning of the devel opnent
we found out that the performance of the drug
product is very nmuch dependent on the type of
formul ati on equi prent, especially the granul ator we
use. Also, the binder, in this case water--the
anmount of water needed during the operation al so
varied in quite a large range, and we are going to

find out why at the end of this talk.

On the drug substance side there is also a

curious effect. | am sure other conpani es have the
sanme thing, when a drug substance was nmanufactured
in different types of equipnent, it also gives
different performance in the fornmulation. As usua
in our industry, at this juncture of the

devel opnment there is no perfornmance-indicating
paraneter of the drug substance that we can neasure
and, therefore, predict its performance in the
fornmul ati on.

Agai n as usual, at the boundary between
process and fornulation the question is always is
this unpredictabl e performance due to the drug
substance itself? As you know, during the
devel opment stage and before routine

manuf act uri ng--actually, before filing--there are
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changes in chem stry which affect inpurity, and
there are solvent changes which, again, affect the
attributes of the crystals and even the
crystallization protocol itself changes. Then,
there is al so equi pnent -dependency of the drug
subst ance.

The question for fornul ation obviously is,
is the formul ati on process itself robust. The
question engineers usually ask is why can't we
devel op a robust formul ati on process that can
handle a wide variety of solid state properties of
the drug substance? Then there are sone of the
process issues, for exanple, understanding of the
granul ati on; understandi ng of the binder effect on
the formul ation.

There are two reasons really to be able to
follow the crystallization and, therefore, the
crystals. One is it has a critical inpact on how
the drug substance is isolated. Cbviously, the
particle size distribution will have a | arge inpact
on the filtration characteristics, as an exanpl e.

A poorly filtered cake also led to a poorly washed
cake and, therefore, affected its quality. So,
those are issues on the synthesis side and may or

may not be related to the fornul ation issues.
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This is the investigation of the
formul ati on problem In the beginning what we
found out is that sone of the drug substance, in
this case capsules, performed poorly in the
dissolution test. This is the initial
investigation. Wat we did is take sone of the
granul es and took Raman pictures of the
cross-section of the granules. You can see in the
top picture that there is really a nmixing or
distribution problemwi th the API. The exci pient
is the green and the drug substance is the bl ue.
You can see that the particle size distribution
very much affects the dispersion of the excipients
in the drug in a uniformway during granul ation

Before | show you how we nonitor this
process, the crystallization procedure itself is
very sinple and straightforward in operation. You
use five percent seed. The drug substance is a
sul fate salt so the crystallization procedure is
started by the addition of sulfuric acid at a
controlled rate and the material crystallizes and
precipitates out. So, it is a very sinple
pr ocedur e.

This is a schematic of how this procedure

is carried out. The reaction m xture cones in on
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the left and then goes to the crystallizer and is
crystallized as | described before by the addition
of sulfuric acid. It is filtered and then dri ed.
You can see that PAT is used in nonitoring the
crystallization procedure in the crystallizer, and
it is also used, instead of on-line, at-line to
monitor the effect of filtration and drying
operations on the crystals.

Just a brief description of the particle
size measurenent nethod. The vendor is Lasentec.
The technique is focused beamrefl ectance
measurenent. You can see that there is a | aser
beamthat is focused at crystal slurry so it is in
the crystallizer as the particles nove across the
beam Down here is to show that as the particles
move through the beamthe edge to edge dinension is
measur ed and recorded.

This is a record of doing this procedure
at a 15 L scale in the |laboratory. You can see the
progress. The X axis is the dinension in mcrons.
The Y axis is the nunber of the crystals per
second. Stage 1, 2, 3, 4 and 5 neans different
rates of addition of sulfuric acid. That is really
the control paraneter in this case. It is

important to point out that as we progress in tine
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you can see that the particles grow in nunbers in
all dinensions. You can follow the particle size
over time using this technique.

Thi s bl ack background is supposed to show
the sane stage, but you can see we follow the same
stages of crystallization over time. This is the
seed again. The stage noves fromthis curve up to
this curve in the black. But now we are doing the
same operation at large pilot scale, at about
100-fol d the size.

In the crystallizer, as we nentioned, we
use the in-line monitor. You can see this red
arrow pointing to this shiny tip. That is where
the tip of the FBRMis. Gbviously, it is put in an
area that is representative, that has sufficient
m xing. This is one of the crystallizers in the
pil ot plant.

Now we took this one step further. W ran
it in one of our manufacturing sites. Now we are
at the 4000 L scale. Again, we use the sane
technique to follow the progress of the
crystallization over tinme and over the addition
rate of the sulfuric acid. Again, the sane curves
are traced to show us how we are doing on the

scal e.
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This is the pay-off slide. This is the
slide that superposes the final distribution of the
crystals at the laboratory, at our pilot plant and
manufacturing scale. You can see how closely the
particles track each other.

As is often the case in our business, we
spend a lot of tine, at least we do at BM5, in
designing the crystallization procedure, but
oftentimes the crystals thenselves are very nmuch
af fected by downstream processing. |In this case we
took a | ook at how agitator drying--as nost of you
know, on a snmall scale the dryers are static. W
put it on a tray, put in the oven and take it out.
Real ly, the crystals do not see much stress. But
as you scale up the dryer, because of practica
reasons, has to be agitated. It usually has an
effect on your particle size, obviously. |In this
case, using at-line FBRM-the red |line shows the
original --SQM stands for square nean radius; a
mat hemat i cal expression of the neasurenent. Using
different types of dryers, in this case these are
common manufacturing scale dryers, filter dryers,
tunbl e dryers and we al so subjected a batch to
mlling. You can see that there is a shift to the

left. The particles are getting smaller under
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stress.

We also nonitored the filtration
operation, which obviously has an effect, again, on
the crystallizer. Everything you do to the
crystals in the crystallizer has an effect of
changi ng them because a crystallizer is an AP
operation to fix the properties. |In this case,
using a centrifuge filter and | ooking at the blue
line and the green line, they really trace the
crystallizer distribution very well. So, we
concluded fromthis that the centrifuge operation
really did not have nuch effect on the particle
size distribution.

Again, a nmore specific nonitoring of a
filter dryer at-line, this really shows how we
control the operation of the dryer. If we
continuously agitate it or we use intermttent
agitation, which is a tined program operation, you
can see if we do it without stress versus with
stress, which is continuous agitation, again the
continuous agitation leads to snmaller particle
si ze.

Wth another type of dryer we basically
see the sane effect, a continuous operation versus

a nore controlled, intermttent operation of the
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dryer leads to a better preservation of the
particle size.

This is mcroscopic evidence of what PAT
sees in a nore mcroscopic way with high shear
drying. This is recorded with our FBRM techni que
and you can see that the particle size does get

mowed down.

Wth a different type of shear you can see

there are ways you can control the process using
PAT to try to control the norphol ogy of your
crystal s.

This |l eads basically to sonme theoretica
thinking. For this product, when you apply shear
to individual crystals it seens that they
consistently shear in one plane of the crystals.
Wth this nol ecul ar nodeling, and based on the
distribution of the chem cal groups, we find out
that the shear-exposed faces are the 1.0 phase
whi ch tends to be nmuch nore hydrophilic than the
rest of the crystals.

So, this led to the explanation that the
varyi ng amount of binder you need because in
different batches we are generating a different
amount of fines by shear and create nore

hydr ophobi ¢ surfaces, and expl ains the
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non-uni fornity because in the presence of water
these faces tend to come together very rapidly and
actually seize up the granulator. So, this
expl ai ns sone of the phenonena we see using PAT and
al so at investigation

This is a sunmary page of the critica
informati on we need. Fromthis nonitoring you can
see how the nean particle size pans out with these
operati ons.

In sunmary, | hope this little story
demonstrates that using PAT, in this case the FBRM
to nonitor crystallization--we can use PAT using
process devel opnent and crystallization. As you
can see, we have scaled this process up in three
different sizes.

This kind of data gives us a |ot of
confidence in how we scaled up. W also
denonstrated that the crystals are affected by
downstream processi ng operations. In this case we
monitored the filtration and the drying in
different types of dryers, and showed that using
PAT data we can nonitor and, therefore, control our
process operati ons.

Qovi ously, the PAT being able to be

monitored, to use in a crystallizer, allows us
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greater flexibility in controlling particle size,
in this case the addition rate of sulfuric acid.

Finally, using PAT we are able to better
control APl attributes which | eads to consistent
performance of the formulation process as well as
the drug product, which in this case is a capsul e.

This ends this part of my talk. | think
my cohorts in regulatory and quality will come up
and tell the engineers how we can do better.

[ Laught er]

DR. UPADRASHTA: Good afternoon. | am
director for the global regul atory sciences,

i ndustry, manufacturing and control, the submni ssion
gr oup.

There is really no substitute for science
and engi neering. San and his group, they always
make nmy |ife easier because when you have a solid
science for us life is really easy in terns of
det ermi ni ng what package should be sent to the
agency to get the approval

Wth that, we have seen this slide from
San on crystallization kinetics. He certainly
demonstrated that a very good protocol, indeed, for
the crystallization process was devel oped and

designed. That is an illustration that the process
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is under control and is reproduci bl e and vali dat ed.

Wth that, | would say that that woul d
provide us in regul atory subnissions, or the CMC, a
package to deal with the agency and negoti at e.

That gives me nuch better assurance of the API
quality, the dosage form perfornmance through

i mproved control of the particle size and particle
size distribution.

VWhat | amtrying to provide here right now
is aregulatory overview. Wat do | |ook for when
I put a subm ssion together, the factors and the
data that is given to us. Now, the particle size
is scale and site dependent. It was studied at
these scales and these sites and that was pretty
scal e and site dependent.

The question to keep in nmind for later on
in the discussion would be how we denonstrat ed
adequat e process validation. That is the key
question there. This focused beamreflectance
measur enent technol ogy, of the FBRM technol ogy, may
be applied now to other BMS products where particle
size is a critical performance neasure to provide
any regulatory relief.

Now, i n-process acceptance criteriais

sonmething that | would also | ook for. What kind of
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in-process criteria is in place? W know that we
have sone confidence right nowin the process. It
was under control, well duplicated, maintained the
sane particle size during filtration and dryi ng,
downstream processing. What that tells ne is that
particle integrity is really intact and is
mai nt ai ned.

The question again that we should keep in
mnd at this tine is could this replace the
existing final release test, particle size rel ease
test, the routine particle size release test that
we performin a QC laboratory? O, is it
redundant? |Is it really necessary? That is a
question that we should ask based on science.

Val i dation of PAT--how do we validate this
FBRM? W know that the process has been clearly
demonstrated to yield us uniformparticle size and
particle size distribution, so that shows us the
validation of the process capability in a way.

VWhat else do I ook for? Consistent
impurity profiles and how we acconplish that is
t hrough better control of the filtration, washing
and the ot her downstream operations; particle size
or particle size distribution; consistent process

of the APl and the dosage formand this is via
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crystallization; downstream processing; fornulation
and all those aspects of that.

Once we consider all these things we need
to get a tangible benefit, and that is that
actually you prepare a subm ssion and submit it to
the agency, and initiate negotiations with the
agency in a favorable way. So, if it is a new
mol ecul ar entity where we are trying to introduce
process anal ytical technol ogy, of course, that wll
be the NDA route. If it is a marketed product and
you would like to introduce this technol ogy, it
wi Il be the supplenmental NDA or the SNDA route
But if we do have sonethi ng pendi ng, for exanple
under review, of course, | don't like to see the
review clock inmpacted so | would like to work with
the agency and subnmit an anendnent to the existing
NDA, in consultation with the FDA

Again, for requirenents safety is always a
concern. So, we need to make sure that using this
technol ogy or inplenenting this technol ogy or
converting to this technol ogy, does this create any
impurities in the process sonehow? So, we verify
the inmpurity profiles and I would |ike to have the
physi cal characteristics conpared, and woul d get

some kind of assurance for nyself as to validation
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of the process itself and the particle size and
particle size distribution acceptance criteria, and
process description and denonstrate materi al

equi val ency for the SNDA. How we do that is by a
side by side compari son.

Stability data--we all know that there is
really no difficult fromthe current practice and
for the supplenental NDA a stability comm t nent
only would suffice and, therefore, the NDA on a
commercial scale, a pilot or |lab scale, whatever
the 1 CH guidelines would require.

Wth that, | thank you for this
opportunity and pl ease keep those questions in mnd
as to have we denonstrated adequate validation, or
how do we validate this technol ogy and any of those
things. We would like to get sone input fromthe
audi ence. Thank you.

MR. THOVBON. Thanks. Good afternoon. My

nane is @ enn Thonson. | amthe associate director
of quality for Bristol-Mers Squibb. | certainly
appreciate the opportunity. | worked with Ron's

team as we put together sone of the PAT materials.
I think as we talk through this, we tal ked
quite a bit this norning about Part 11 and what

Part 11 represents. As we | ook at our nock
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submi ssion and those types of things, we have to
start to address what the expectations are for Part
11 in regards to those approval processes as well
as we go forward.

VWhat | did on this slide is basically
hi ghl i ghted sone of those particul ar conponents,
audit trails with date and tinme stanps; data
avai l abl e for review and copyi ng, and we want
accurate and conplete data, those sorts of things;
devi ce checks and the ability to | ook at the
devices that are actually accunul ating the
i nformati on, and those types of things which are
very inportant relative to how we | ook at PAT
Qovi ously, security in the sense that we want
trained and skilled operators, particularly in this
type of environment to nmake sure that those people
have access to it. The changes that they are
maki ng froma configuration standpoint is
i nportant, going back into the audit trail and date
and tine stanps.

We talked a Il ot this norning about
conputer validation, but it is interesting in the
PAT worl d because what we see is kind of a marrying
toget her of process validation, conputer validation

and even what is happening fromthe anal ytical side
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for precision and accuracy as we tal k about noving
applications really fromthe | aboratory down to the
shop fl oor.

What is neat about this, this is really
exciting stuff. You know, we tal ked about the
| arge crowd that we have here today, and | think
everyone is excited about doing this. | think in
many respects this is what PAT and Part 11 is
supposed to be all about. It is supposed to be a
marri age that enables us to nove forward. |If it is
not doing that, then obviously we have derail ed
somewhere and | think we need to figure that out.

We want to pronote the use of technol ogy
as we go forward and be able to address that. |
think the other thing with this is that in sone
respects, as | have worked with Part 11, it is mnuch
easier to build than it is to go back and rebuild.
Sone of the areas that we struggle with certainly,
as | think we heard a little bit about this
morning, is |egacy systens and what that neans.
You know, it is kind of |like who wants to go back
and | ook at that stuff? The exciting part is we
should, if we are doing things correctly, be able
to utilize the Part 11 expectations towards making

a robust and effective process that pronotes
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product quality, patient safety and all those kind
of neat things. That is really what we are talking
about here.

| guess froma risk standpoint--1 think
there was a question about risk earlier or, gee, if
you had to do sonething different, what would it
be, I kind of sort out new systens and | egacies and
say, you know, the | egacies | have been using for
thirty years, to go to Dr. Wngate's presentation
this norning, this GW thing has been around for a
long tine; it probably works okay. Let's focus
attention on the new stuff and try and nove
forward. One suggestion is to look at it fromthat
perspective as well to see what that m ght
represent.

The other point here is that the Gws were
really devel oped in the sense of the paper world.
What we are trying to do is look at that relative
to how we inplenment electronic systens in that
regard. So, it is very interesting because as
listen to this, we have PAT that is kind of this
core thing and then we have, like, GWs that are
ki nd of wrapped around that, then there is the
broader unbrella of Part 11. | amnot sure if you

will solve the problemgoing this way, kind of from
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the outside in, or fromthe core, from PAT out.

So, | think it is an interesting kind of an
approach. It is sonething we have to figure out
but, certainly, as well |ook at what we are going

to do froma subm ssion standpoint and the enabling
opportunities we certainly need to sort those
questions out.

Sone of the area that we run into we heard
alittle bit about this norning. W tal ked about
things like data requirenents. In this exanple we
are collecting relatively large anmobunts of data as
we go through, and there is certainly expectation
to not just hold it but to process it and to
reprocess it over tine. |If we ook at the current
gui dance docunent and those types of things that
are out there--1 think there is a draft guidance
docunent out there fromthe FDA right now for
comment, it certainly starts to enunerate those
expectations around reprocess ability. The
question is why would we want to do that?

If you look at this exanple, if you | ook
at the particle size distribution, and the nean,
and devi ation, you could probably reprocess that
until you are blue in the face and you are going to

get the sane answers. So, is there any basis for
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having to maintain that data over a period of tine?

So, those are sone of the questions that
we have froma Part 11 perspective, to try to put
sone framework around it and, hopefully, we can
talk a bit nore or have sone questions.

DR MLLER Essentially that is the
Bristol -Mers Squi bb presentation

DR. LAYLOFF: Thank you. Steve, are you
presenting?

DR. HAMMOND: | guess so. | have a
question. Bearing in mnd your coments about not
wanting to go over the safe harbor during research
parts of it, shall | skip nmost of my talk and cut
to the end?

DR LAYLOFF: Just give your talk.

DR. HAMMOND: | am going to skip through
the mddle of nmy presentation because it does talk
about the devel opnent effort and the effect of
validation on that. Mybe | will enphasize at the
end sone other concerns that we have.

Essentially, | really want to tal k about
i nternal perceptions of validation and the probl ens
that that mght cause in ternms of inplenenting PAT,
either slamming it to the point where it becones

very difficult to do or even naking it inpossible
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to do.

Sone of my objectives here are to just
| ook at this idea that PAT is going to take a | ot
of resources to inplenent and, if validation is not
handl ed very carefully, it will slowit down and it
will stop it.

This is the wonderful statenent that we
heard fromthe FDA, that enforcement policy is not
to inpede innovation or introduction of new
manuf acturing technol ogies. Geat! Let's see that
in witing.

[ Laught er]

I want to describe just a few of these
things. | may be going over a little bit of ground
that we have already covered, but | also want to
tal k about the cart before the horse paradi gm
because that is one thing we suffer froma |ot at
Pfizer where our regulatory group wants us to
al nost have a crystal ball, and you can't possibly
do that.

I ambriefly going to describe the
activities that we get involved in when devel opi ng
PAT. | amgoing to skip very quickly through the
software validation part of it and | amgoing to

tal k about instrunent PQ tests and sone of the
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concerns we have for the future where we night see
USP testing applied to on-line sensors which,

again, will make it alnpbst inpossible to do what we
need to do.

The inplenentation activities that we go
t hrough- - hardwar e devel opnent. W identify an
instrument and we very often can't accept the
instrument as it is off-the-shelf. W have to
persuade the vendors to actually change their
instrument. That is actually the way but because
it is all totally based on science. W can do that
in our ow |abs and cone up with what we need to
do.

Software specification is very often easy
to do as well because it can be based on the data
we need to get. The validation issues, and we have
al ready discussed this nmorning Part 11 conpli ance.
The problemis that very often that neans that we
have to ask the instrument vendor to subnmit to an
audit, and the audit very often reveals that they
need to at least wite a new version or very often
wite their software fromscratch. That is a huge
financial burden for some of these conpanies. At
the nmonent we are | ooking at one on-line particle

size technol ogy, not FBRM but the conpany says
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that it is going to cost thema quarter of a
mllion dollars to wite the software that is Part
11 conpliant. WIIl it inprove the neasurenents we
do? No, but it has to be done.

There is al so systemvalidation during
devel opnment where we have to plan and docunent what
we are going to do. The perception always, within
Pfizer plants, is that we need a full GW
val i dation protocol even if we are going to be
devel oping a system If it is in the GW area,
there are no exceptions; it rmust be the ful
protocol. What that does involve though, | have to
say, does vary fromplant to plant and country to
country, and | have to say that in Europe they do
tend to be nore pragnmati c about what that neans.

If the docunment has to be an inch thick in Europe,
then it is alnost invariably three inches thick in
the U S A

It is not just the software either; it is
the instrument qualification protocols that we have
to perform sonetines when devel oping this
technology in a |ab where we can't actually get at
full scale production lots. Recently we have been
devel opi ng these technol ogi es, CEB-4 and OEB-5

technol ogi es where we are not even allowed to go
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near the real stuff until we get to I CH batches
Yet, we have validation people asking us to predict
exactly how we are going to mani pul ate the data
before we have collected any. Well, this is a new
concept for them that using these nodern
chenmonetric techniques you cannot do that. You get
sonme data; you look at it and then you deci de how
you are going to process it. It is sort of the way
science is done. You collect sonething and then
you deci de what it neans, not what it is going to
mean before you collect it.

Very often our efforts are slowed or nade
a |l ong process by continuing revising and updating
docunentation for a GW area when the data we are
collecting has nothing to do with product rel ease
at all; it is just for the devel opnment of a system
that later on will go on to a full manufacturing
facility or be used in a manufacturing facility for
rel ease of a product when we have finished. Wen
we finish, yes, we undergo what should be our fina
val i dati on.

| guess this repeats what | have said
before. W are forcing small instrunent vendors to
produce software they can't really afford to

produce, which often nmeans they don't do it very
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well. W go round and round in circles with them
wi th our auditors going back again and again to
| ook at what they have done.

One of the side effects of Part 11
compliance is these new versions of software, and
it has happened to us that we have a perfectly good
software that runs an instrunment and we coll ect
really good data on it, and then we say, well, no,
you have to go to GVWP conpliance; we need a new
version of this. W get the new version and then
for six nonths it is a nightmare running it because
it is full of bugs. Even the best software writing
programs in the world will produce software that
has bugs. So, noving to Part 11 conpliance
software can often be a nightrmare

| guess the issue with Part 11 conpliance
is that it is only temporary. 1In a few years tinme
probably it will just become a way of life and then
will not be an issue, but at this point in tine,
and | would say for the next two to three years, it
is a serious anchor that we are dragging along in
t he devel opnent of PAT.

Again, often these things are a real issue
not because of the FDA--well, | will cone back to

that. They are a probl em because of the interna
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perceptions of our regulatory groups. They have a
fixed i dea about what these things nean,
particularly things |like qualification of software.
Again to repeat what we tal ked about this norning,
but a small bug fix in a software can cause a
change control docunent. Sonmeone has to wite it;
sonmeone has to approve it, and so on. Large bug
fixes generally have validation groups say, well,
that is a new version and then they expect us to do
a requalification. Sonetines qualification of
these conpl ex software packages can involve a
week's worth of work, just testing the functions
that you want to use. So, you get a big bug fix
and you are looking at a week for requalifying
t hese t hings.

Again, the internal regulatory groups want
us to predict data processing protocols. M
col l eagues for the | ast nonth have been sendi ng ne
al nrost nasty e-mmils about when are you going to
tell us what you are going to do with the data. |
wite back and say when | get some, | wll tell
you.

[ Laught er]

So, this is a "Mssion Inpossible.” They

really looking to have the cart pulling the horse
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rather than the horse pulling the cart.

To summari ze, the devel opnent of an
on-line blender systemin a GW facility in our
Br ookl and pl ant invol ved about 15 nan-weeks in
terns of devel opnent of the hardware. We specified
what we needed in the software. It took about a
man week to do that because what we needed was j ust
additions to existing software. But system
val i dation protocols, sonething that we were just
purely devel opi ng, took about 101 man-weeks, al nost
two man-years. That is really because at every
stage al ong the way, when we discovered sonething
and needed to change sonet hing we were confronted
wi th huge anobunts of documentation to update, go
before a validation commttee and get approved.

That is all | want to say about that. |
want to now tal k about instrunent performance tests
because generally if you use an instrunent in your
| aboratory there is a defined nonograph on how you
prove it is working correctly. For near-infrared
instruments there is a nonograph in the USP and in
the AP. They both tell you how to test your
instrument to make sure it is fit for the purpose.

These tests generally involve the use of

NI ST traceabl e sanpl es which you present fairly

file:////[Tiffanie/daily/1023PHAR.TXT (167 of 258) [11/5/2002 6:17:36 AM]

167



file:////ITiffanie/daily/1023PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

easily to the instrunment that is in the |ab. But
if you start putting probes and sensors into
reactors, into crystallizers you can't do those
sorts of tests.

I have to say that | think that the nunber
of the tests that are in the USP are based purely
on being able to test the | owest comon denomi nat or
of an instrument. They really are based on just
havi ng docunentation, a box you can tick; they are
not based on the scientific |ogic of what the
sensors are going to do. It really frightens ne
that we will find the USP type standards being
applied to on-line instrunents because in a | ot of
cases it is just inpossible to do it.

We can ask the vendors to conme up with
ways of checking their instrunents work correctly.
In fact, nost of themcan do this in an automated
fashion. That would essentially be based on the
scientific principles that we need to prove that
that sensor would work with the sanples that we are
going to be looking at, not an arbitrary thing that
is based on availability of standards from N ST or
from ot her recogni zed suppliers or standards.

The problemis you talk about a

near-infrared i nstrunent nowadays and there are
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al nost ten different varieties and they are very,
very different in their performance, everything
froman FT instrunment with really high resolution
to instruments that, again, you couldn't test using
the USP system because they just don't have the
right sort of output for testing using those
standards. So, it is sonething that really needs
addressing in any guidelines, the wide variety of
instruments that we are going to have out there;
the fact that you are going to have permanent
installations of sensors in processes where you
can't take out the probe every day and look at it
or you are probably in danger of blow ng up the
pl ant .

I want to give one exanple of this. The
UPS states that you nust test the wave | ength
accuracy of a near-infrared instrument using a NI ST
1920 standard. That is the rate curve, at the top
there. For our processes we are going to use an FT
i nstrument because we need pretty good resol ution
What we are actually interested in is the distance
between that fine structure in that plot at the
bottom So, internally at Pfizer, we want to know
about the high resolution of that instrunent and

the USP says all we need to do is to test and find
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the top of the peak on the rate tracks. This is a
very good exanple of a docunentation-based system
that really has nothing to do with science.

The interesting thing is that if we stuck
to the USP we woul d not be allowed to use the
standard that we used for the bottomthere, which
is actually water vapor. W nust sonehow try and
get that N ST traceable 1920 into our instrunent,
which is actually contained in a contai nnent
enclosure, to try and tick a box. It tells us
not hi ng about the performance of the instrument; it
is just a regulatory requirenent.

We can just about do this for this system
because it is an on-line systembut the sanmple
interface is fairly sinple. But when we start to
get into other things in crystallizers, in reactors
we just can't do this and there needs to be some
sci ence brought to bear on instrument performance
tests.

Just in conclusion, proper validation of
PAT systens nust, of course, be perfornmed. But it
shoul d be done after devel opnment is finished, and
i nformati on gathered during the various devel opnent
stages needs to be considered. The safe harbor

approach, | guess, is one way of |ooking at that,

file:////[Tiffanie/daily/1023PHAR.TXT (170 of 258) [11/5/2002 6:17:36 AM]



file:////ITiffanie/daily/1023PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

al t hough the safe harbor approach we generally

t hought neant data you coll ected on a process, not
devel opment data during the devel opnent of a
system |

If we don't take that view, we are going
to drastically slow the progress or the devel opnent
of PAT that is actually used in GW facilities.

VWhat we need is to have the horse pulling the cart
and not the other way round, and be flexible in the
approach to validation devel opnent.

One thing we need to be very, very carefu
of in the future is how we test the performance of
instruments that are inserted into processes. That
really nust be left to individual conpanies,

i ndi vi dual vendors to work out how you do that. W
don't want the docunentation-based restrictions of
USP tests. Thank you very much for your attention

DR LAYLOFF: Thank you very nuch, Steve.
W will nove on now to the next set of
presentati ons on m crobiology. W are going to
split now Mcro people, go across the hall but we
will take a 15-nminute break now It is 1:57 and we
will reconvene at 2:15. Rapid micro across the
hal I, PAT peopl e here.

[Brief recess]
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PAT Di scussi on

DR. LAYLOFF: | would like to get started
now. | would like to get started now. One
comment, the USP NIR chapter is nunmber 1119, which
means it is an information chapter. It is not used
in any nonograph; it is strictly an information
chapter. On to discussion.

DR. MORRIS: One thing that sort of seens
to have been a thene throughout the neetings we
have had is that there are the technical issues to
be dealt with, and we heard a fair anount about
that. | think there are a | ot of exanples that
conpani es whi ch have been proactive, |ike San had
described during his talk for the technical
side--it seens like there is this internal
regul atory group barrier that essentially is going
to, in some way, the custonmer for the guidance.

That is the sort of feel | get. | don't
know if this is nmy imagination or if | amjust too
literal, as they always tell me. It makes ne
wonder if the guidance has to be nore specific with
respect to sonme of these issues that Steve, Dave
and Bob have tal ked about earlier, and Rick alluded
to earlier.

DR. LAYLOFF: | don't know, we tal ked
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about safe harbor. We tal ked about the gui dance
and, you know, putting the research box in a
different position. But | amnot sure what that is
going to nean to the people in regulatory affairs.

DR. MORRIS: That is the question, yes.

DR LAYLOFF: | nean, the question is why
are they interpreting that way if the gui dance
doesn't require it?

MR, FAMULARE: Actually, | think it is
even beyond PAT. Even if you were going to do any
type of devel opment work on an existing process,
just listening to Steve's presentation, you would
face this issue. It is not a PAT issue; it is a
| arger issue.

DR KIBBE: It is an issue of culture that
has been devel oped since 19--whenever the agency
started inspecting. The benefits of being
extrenely conservative to the bottomline of the
conpany have been well docunented, and the benefits
to being inventive when it cones to things that are
regul ated haven't been shown and what we are going
to end up having to do is, first, the people who
come here and who actually believe the agency
really wants you to do this--and that isn't saying

that the agency is just saying that because
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Congress is in favor of the agency saying it and
when t he Congress changes the agency will go back
tothe way it is doing it. W have to go back and
sell it. Then, when the rubber nmeets the road, if
you wi I, when the agency actually goes to a
conpany that has done it, they have to go there as

a partner in the process and wal k away sayi ng,

"well, you made sone m stakes but we are not going
to stop you because they are not critical. Let's
just keep rolling." Then word gets out and it is

going to take a while. It is just going to take
time.

DR LAYLOFF: W have run into this in
anot her area, which is on | aboratory equi prment
val i dation where you m ght buy a piece of
| aboratory equi pnment and the validation group nmay
keep it held up for a year making sure it mneets
sonme specifications. | think part of that is
"bl ah-bl ah" from the instrument manufacturers which
i nfringes on good science. Anyhow, that is another
i ssue; that is another story.

DR. CHIU | think maybe there are
actually two aspects of this. |If you | ook at the
IND and then go into the NDA, it doesn't seemto be

a probl em because you do devel opi ng work; you do
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validation later. Even the three production
bat ches are validated after the NDA is approved.
So, you know, the reservation that we have to do
val i dati on before we do devel opnent--however, it
appears to ne that when you make changes
post - approval , you becone very conservative and you
have to do validation before you do devel opnent. |
don't think that is correct because why can't we
just follow, you know, the |IND philosophy for the
post - approval changes? |f you have this
m sconception, the agency can definitely clarify
this through the guidance and the issue in witing.
So, you always can do devel opnment before
val i dati on.

DR LAYLOFF: | think also it is a contro
mentality. As you nove closer and closer to the
production facility you start noving a cul ture of
| ocking everything in place so it wll always
behave properly all the time, and that clobbers
you. Like, if you go to McDonald's, they are going
to cook the hanburgers at a certain tenperature,
fry thema certain way. |f you want to be
i nnovative and say we are going to drop the
tenperature on hanburgers down by ten degrees on

the cooking they will throw you out the door
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DR MORRI'S: Just one point, not to be too
critical of the internal regulatory fol ks because,
for those of you who were at the neeting on Mnday,
I nean the reason that, in part, you can have
relatively small statistics sanpling result in a
very high quality product, which we have over al
these years, as Art pointed out, neans that
conservative approaches have their place.

I think the difference that | sort of hear
and sort of intuit is that if you are going to use
a chenmometric approach for the ultinmate validation
of a process, then by the time you have enough
data, because you have to collect it over a large
nunber of batches, you may already be a |l ot further
down the |ine when you have to nmake the changes,
and then it is a question--1 think this is what you
are saying, Steve--then it is a question of being
abl e to make those changes nore facilely. |Is that
correct? Wiether it ends up being in the software
or just in the algorithmtraining.

DR. HAMMOND: No, it is before you
actually have to collect any data you have to
forecast what data you are going to collect and how
you are going to mani pulate it, and not being

all owned to change anything. It is when you get
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into a GW area that is the problem Wen you do
research, no, there is no problem Well, in one
case we have when we were doing | CH batches of a

new product, even then this GW | ead weight fell on

us.
DR MORRIS: But isn't that the sane thing

though? | nean, if you are saying that you have to

have--1 don't know, a hundred batches before you

really have your chenonetrics in hand that you are
bei ng asked to forecast before you have those data?
I think it is really the same issue, and it is one
that | think scientifically is addressed relatively
facilely. | amjust not sure that it is internally
viewed--it is obviously not viewed as an easy
process.

DR LAYLOFF: One nike on at a time, and
Steve is going to finish and then Ajaz is going to
comment and then we will go back over here to Joe.

DR. HAMVOND: Well, the biggest problem
really is that within the regul atory groups there
isn't an understanding of what we are trying to do.
They | ook at an on-line analyzer as no different
than an HPLC system which is, of course, not true
They al so don't understand that you need to devel op

this actually on a conmercial process in the
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commercial facility. You know, we do that in the
lab and that is another issue. It is just a mnd
set.

DR LAYLOFF: A az?

DR HUSSAIN. | think we have understood
the challenge, and | think the guidance w ||
address this issue. | think we tried to summari ze
that at the end of the second meeting. So, | think
the safe harbor, the research exenption, | think
will really alleviate that and then make sure that
that is there. | think the guidance can only do
that much and then | think it will be up to the
conpany itself to nmake the case. So, we can't go
beyond that. Those are the limtations | am sort
of expressing.

But | just want to go back to the
Bristol-Myers PAT team | think it is a wonderfu
exanple and | again want to thank them for naking
that effort to present that. But if | sort of pose
the question to that team now, you have a
regul atory affairs person; you have the technol ogy
group and you have the entire teamtogether. How
or what did it take to sort of work on sone of the
chal l enges, or was it a challenge at all, at |east

internally, for BMS? |If they could share that with
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us.

DR. KIANG The product that we
showed--all | can say is it is a |late stage
product. W are doing this because we have sone
issue with fornulation as well as the isolation of
the product. So, we have a real issue to dea
with. | think we solved the problemto our
satisfaction. So, when we were doing that | think
there was very little concern about regul atory at
that point but, you know, the nmotivation is to
solve a real problem | think the consideration of
regul atory and data nanagenent cones second. So,
that is howit was. | think it is a very healthy
evol venent .

DR LAYLOFF: So, if you have a crisis,
any paddl e worKks.

DR. MLLER That being said, | would like
to add as part of this comment that in regards to
the preparation the backgrounds of the individuals
that are participating are |l eaders in their regul ar
wor k areas and have been sensitized to the PAT
publicity, of course, and where this is going to
go, and it is pretty rmuch a good spirit, we feel
within the corporation across quality lines,

develop lines, research lines, technol ogy lines,
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regulatory lines, and there is anticipation, high
antici pation throughout, we can say, the corporate
worl d but down to the manager |evels across these
groups and that takes sone persuasion and it takes
internal and external presentations and publication
to get the word out.

Then, you know, there is the hope to al so
benefit the corporation in each one of these
di sciplines and technical endeavors to take
advantage of this opportunity. Very clearly, that
is howwe viewit, and we are viewing it across the
board. | can say that | don't sense we have any
fiefdons with regard to this whatsoever at
Bristol-Myers Squibb. In fact, we have a | oose
group representing roughly 25 segnments of the
corporation, crossing all kinds of disciplines
within the U S at this time. They will be tied
together in a group that will be, on a routine
basis, working together in sonme parallel, sone
non-parallel activities but San and | are
responsible to nove this group ahead in a
| eadership way to nanage these resources and
t hi nki ng of where and how we can enploy our skills
and talents for the benefit of the corporation.

I think it has to be that kind of spirit
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which is internal and external. Wthout that kind
of big point of view and smaller points of view,
this could get |lost and not be acted upon in an
efficient and effective way. So, we try to resolve
some of these questions that have been posed as
road bl ocks and stunbling bl ocks by this neans of
communi cati on.

I think that is a key sunmmary. W are
| ooking for sonme challenges fromthis commttee and
anyone with regard to sone specific questions that
were posed during that presentation. W have away
to that question period this norning was to
facilitate the other speakers. So we want to get
some feedback, if not at this very nonent, within
the next few nonents so that we can respond.

DR LAYLOFF: Leon, then doria.

DR. LACHVAN: Can | ask Ron, this was an
excel l ent presentation froman R& devel opnent
poi nt of view. Now, do you plan to extend this to
routine in-process quality control ?

DR KI ANG What we show i s an approach
to understanding crystallization and the control of
the physical attributes of the APl or drug
substance. So, | think the approach is a genera

one. | think it is not specific to this product.
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Sone of the other things we do, |ike nolecular
nmodel i ng and m croscopi ¢ exam nati on, may go
further than we usually would do, but | think the
PAT application allows you to understand the
process but it is general for other types of
simlar processes.

DR LACHWVAN. Do you use this for routine
APl production to nmonitor the crystallization in
the process?

DR. KIANG Personally, | amnot sure if
this needs to be routine.

DR LACHWMAN:. Ckay.

DR. KIANG It opens the question of what
is process validation. Do | need to nonitor after
I, you know, do certain things to show | can
reproduce it? So, it is a question that | am not
sure | know the answer to.

DR LACHVAN: | think if you use it up to
that point there is less of a regulatory problem
It is a problemwhen you start using it on routine
in-process quality control and optim zing the
process even further as you get nore batches nade,
and you may have to do tweaking later on. That is
where | see the difficulties comng in and

regul atory change in thinking that is needed.
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DR LAYLOFF: doria?

DR. ANDERSON: That was i npressive data
that you gave on the crystallization and all of the
other things. That was a salt that you were using.
Have you done any simlar work on non-ionic
conmpounds? If you have, how do they behave?

DR. KIANG | think nost of the drug
substance we work with usually, for practica
pur poses, are sone kind of a salt. So, | have no
personal experience in scaling up a non-salt.

DR. ANDERSON: So, if someone wanted to
adopt the procedure, they would have to work out
the details of the non-ionic?

DR. KIANG It would be only different in
the way you introduce crystallization, but | think
t he approach of using FBRMto nonitor particle size
woul d be the same because you crystallize by
changing the solubility. You increase the
solubility and the material cones out of solution
It is must thernodynanics.

DR. ANDERSON: The problemis the
attractive forces are different when you get those
ot her kinds of molecules. | have another question
On your first page, | guess it was slide one, you

list sone PAT applications, and you have reaction
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monitoring. | think | understand what endpoi nt
determination is and kinetics and nechanism \hat
is control of selectivity?

DR. KIANG This refers to nonitoring of
reactions. Using sone of the PAT instruments, for
exanple FTIR, you can nonitor the reaction itself.
But in the process of nonitoring the main
reaction--not all reactions go 100 percent to one
compound. There are many times when side reactions
can happen. So, by using in-line nonitors such as
FTIR, you control the reaction profile, hopefully,
to mninmze the formati on of byproducts.

DR ANDERSON: Well, how does that differ
from endpoi nt determi nation?

DR KIANG Endpoint determination is a
single point indication that your reaction is
finished. 1t doesn't mean that you have a
distribution profile.

DR ANDERSON: When we finish can | talk
to you about this control selectivity?

DR KIANG Yes.

DR ANDERSON: Because | don't understand
how FTIR coul d do this.

DR KIANG No probl em

DR LAYLOFF: A az?
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DR HUSSAIN. | have sort of two
questions, and that question is directed at the BMS
PAT team and al so, in some ways, to Steve Hamond
because | have seen sone very simlar data from
Steve on crystallization nonitoring and sort of
endpoint and actually targeting that to get a
desired particle size range.

The two questions | have are--and | wll
just state the questions so you can answer them one
at a time--the issue of a representative sanple.
When you do this on a routine basis what are the
chal l enges in sort of justifying or making sure
that what the probe is seeing on a routine basis is

reflective of the process?

The second is sort of a question as to how

does this on-line add value, especially in terns of
bui |l di ng confidence in the process, conpared to an
off-line test where the sanple size is a few grans
or a fewmlligrams, and froma |arge bul k how do
those few mlligrams represent the entire batch?
So.

DR HAMMOND: Well, in terms of the FBRM
systemit actually depends on the suspension that
you are neasuring noving. So, you are actually

agitating it and over a period of just a few
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seconds you probably see several nillion particles.
So, in terns of getting a good representative
measurenent, FBRMis actually hugely better than
doing an off-line test. | don't think there is any
doubt about that at all.

One of the problens with FBRMis when you
do it in a pilot scale reactor it is very easy.
You can put that probe straight into the tank, but
you when get a 2000 gallon reactor and you get the
probe into the reaction nmixture, that is a big
i ssue and that is sonething that we are working on
at the nonent. How do you get a representative
sanple if you start to put it in the recirculation
|l oop, that is an issue. But generally those
measur enents are nuch, nuch better in ternms of
their representative sanple.

DR. KIANG |In order to put one of these
FBRM probes into a vessel of any size, | think it
requi res some understandi ng of the nechani sm of
m xing in the vessel of your size. So, that really
requires sone engineering work and thinking. You
can do it theoretically, but I think with
experience--for exanple, | showed a picture of one
of these probes in a 2000 L vessel, and we have an

i dea where the area of good mxing is.
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Al so, we do two other things. One is,
obviously, we calibrate the probe before we stick
it in. But in the vessel, and know ng the process,
you know many things. You know, for exanple, the
nunber of particles that you should be counting in
any given stage of crystallization, and we do
conpare that with actual expert database in a
sense. W also vary the positioning of the probe
within the vessel to show that you get a
reproduci bl e and consi stent result.

So, all those are done during the stage of
inpl ementation in any of these scales. |In this
particul ar case, there happens to be a story at the
end and we show that there is no difference between
15 L and up to manufacturing of 4000 L. [|n many
cases that may not be the same. So, we deal with
it case by case

DR HUSSAIN: Just to sort of followup on
that, when | tal k about PAT, for instance, | always
have to keep rem nding nyself that it is part of a
system | think what | want to express to you is
sort of the concept that PAT in a vessel and
representative sanple collection process depends
not only on the position but also on the flow and

ot her paraneters of that process. The reason | am
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saying that is because if you had a range of
particle sizes and particle densities, what cones
before the probe will depend on the flow and the
m xi ng process. So, we cannot | ook at the PAT in
isolation fromthe rest of the process.

That actually challenges us to think in a
systematic way, in a systens-based approach way,
and | think that is the good part of it. But it
al so poses chall enges for validation. Validation
of that measurenent itself, fromthat perspective
there are two challenges. One is if we propose
that validation woul d be conparison of sanples
coll ected and m croscopi c examnation, is that a
valid conparison to start with?

The second question is shouldn't the
val idation be then based on how does that
measurenent relate to the performance of that
material? Wuldn't that be a better way of
validating that measurenment? Because the chall enge
woul d be validation fromsort of that perspective.

Then the second question is when you start
to set specifications, our specifications then tend
to assume nore often absolute specifications. Wen
you have particle size you have this nethod, so

this is the particle size. Here, the neasurenent
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may be related to that but may not be absolutely
due to that. So, could you conment on that?

DR KIANG Yes, | think it is, you know,
just sinplistic to assune that sticking a probe in
a vessel is going to give you representative
sanples all the tinme. | think, |ike Steve
suggested, you might try, especially in the
begi nning of inplementation, different
configurations. You can put three probes in at
different depths. One common techni que obviously,
whi ch we | earned fromgaining a representative pH
froma vessel, is to design a circulation | oop
So, nost of the time that gives it to you a little
bit better. But, you know, what we do in this
process is that we continuously take mcroscopic
pictures of the slurry where we actually neasure.
You know, the principle of working with FBRMi s
pretty nuch shake dependent, as you noticed. So, a
needl e m ght have binodal distribution just because
of the narrow end and the | ong end.

So, the neasurenent of particle size is a
controversial one and you can bias it one way or
the other by massaging the data or using the kind
of technique you use. You can use sieves which

pharmaci sts |ike. You can use FBRM You can use a
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| ot of other techniques. So, | think it goes back
to your original question, it is what is being
used. | think it very much depends on how you
calibrate. Sone crystals are heavier and they wll
settle and there is no way you can have an accurate
measur enent .

DR, HUSSAIN. No, | think the point is
wel | taken, but the other aspect is with respect to
particle size analysis. W don't have good ways of
conparing particle size by sieving, and so forth,
today because the nmethods thensel ves can create
artifacts to start with, at the sane time, | think
how we count the particles and how we cal cul ate the
diameters, and so forth, are subjective. So, we
have to recogni ze the limtations of what we think
are gold standards and sort of keep that in mnd as
we | ook at the new technol ogi es.

DR LAYLOFF: Leon?

DR LACHWAN. Can | ask the BMS group, in
your studies did you use multi probes in the
scal e-up tanks to see which area of the tank takes
the longest to get the distribution or the particle
size uniformty?

DR KIANG W did not use particle probes

at the sane tine. W varied the |location of the
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probe at different parts of the vessel

DR. LACHVMAN:  You weren't able to
determne, froma time point of view, how rmuch tine
it would take to get the distribution to be
consi stent through the tank?

DR. KIANG The process is a transient one
because we are trying to nonitor a kinetic process.
We are trying to measure both the nunber and size
of particles. So, there is an endpoint but the
systemis changing all the tinme so there cannot be
a consi stency check. Only by conparing with
| aboratory data do you have sone indication that
you are doing the right thing and the sane thing at
di fferent scal es.

DR LACHWAN: But isn't there an
equilibriumpoint after a time period where the
particle size will not change?

DR KIANG That is right. That is the
end of crystallization, and we did show that in one
of the slides. You know, at all scales they cal
come to the sane endpoint.

DR. LACHVAN: But could you say that for
the entire tank distribution?

DR KIANG W are inferring that. W are

saying that the location that we put the probe in
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is representative of the entire vessel

DR. LACHVAN: You have done sone initial
work to denpnstrate that that is the case?

DR. KIANG Yes, we did that by varying
the | ocation of the probe, and al so from our own
experience during process devel opment we know, for
exanmpl e, the number of counts we will have at every
stage, and it has to match that.

DR. COHEN: | have a question regarding
the actual data part of it. Let's assunme that we
actually went ahead and validated the scientific
basis for your nethod and we are now i n producti on.
You actually did talk about the production scale
results of a vat of 4000 L. You go ahead and
generate the data, and you have the graphs at the
endpoi nt and now you determ ne, based on those,
that the product quality is appropriate for
rel ease. What do you do with all the data that you
generated to get these graphs, and how nmuch of it
do you have to keep and how | ong do you have to
keep it? The question would be posed, first of al
to denn as far as what do you intend to do and
what did you do? But also maybe for Ajaz to point
to sone of the people on the FDA side as far as

what is your thinking that we should do?
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MR THOVBON: | think as far as the amount
of data to keep, we keep it all. There are reports
that go out, those types of things but essentially
that is part of the question. You know, we are
keeping it all but the question that we have is
why. 1Is it really necessary that we keep it all
froma scientific basis, particularly because if
you go back and reprocess it you essentially have
the sane results? So, those are the questions.

But right now we keep it and that is part of the
expectation. But that is one of the things that |
think we are hoping for sone feedback on as to what
we should do in the longer termand how we mi ght
want to address that.

MR. FAMULARE: That is the question that
we keep circulating around. At one point | thought
that Steve had proposed it and actually answered it
for hinself, and | guess Bob a little bit as well,
that the capacity is there to keep the data in
terns of technology. Storage space isn't really
the probl em

But what happens over tine when the data
has to mgrate? | don't have a mmgic answer for
that. | know that what | called reformed and John

Murray corrected nme and it is refornul ated--|
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certainly didn't nean to reform John, but the group
in existence before Part 11 actually attenpted an
archiving called maintenance of records docunent.
Again, it goes through sonme proposals in terns of
different options of storing data, including
mgration and so forth, and it doesn't sound |ike
that provided all the answers that fol ks needed.
Actual ly, we just had a short discussion
off-line, and the way | was trying to go this
morning is that what would we nornally expect to be
kept as a record in terns of a GW record, the
predicate rule? | think we always have to keep
that in focus. There is a little bit different
probl em when you really want to preserve the data
for a long period of tinme because of your
devel opment work and, you know, what will happen if
the systemthat brought that data up twenty years
fromnow doesn't exist. | don't know that | have
that answer, but at least in a routine GW type of
basis | think we have to really--and | have said
this earlier--establish what you need in a batch
record; what are the critical steps that you need
to record. Once you set that down, pretty much as
John discussed, if you set your paraneters first,

then | think you could answer those questions
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logically for risk-based, criticality and those
other factors there. | think FDA needs to | ook at
that too froma reasonable standpoint, with it is
the overall application of GWs or the underlying
Part 11. It is sonething, quite frankly, we are
struggling with ourselves in terns of what to give
you back as a clear nessage. That is sonething
that a larger group, in ternms of Part 11, is, of
course, tackling under the GW initiative.

DR LAYLOFF: We will have Eva first.

DR. SEVI CK- MJRACA: | have a question for
you. You utilized this PAT just to get an
under st andi ng of your manufacturing process.

Right? 1t was not to dictate the quality of a
batch, or did not inmpact the decision to rel ease
drug? Right?

DR. KIANG Absolutely. This is pre-NDA

DR SEVI CK- MURACA: Therefore, you were
not necessarily concerned with the regulatory
aspects of this instrunent, other than it did not
i npact the process itself on a conmmercial line? |Is
that correct?

DR KIANG Right.

DR SEVI CK- MURACA: And that is consistent

with FDA? That is fine. So, howis it that we
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can't get internal regulatory groups to understand
that this is something that the FDA encourages? |Is
there any possibility that, as with other

regul atory agencies, we have a facilitator at the
FDA that hel ps us so that we can overcone sone of
these internal --

[ Laught er]

You are the facilitator? So, if | cone
with a new technol ogy and a nunber of conpanies are
interested but say that they would |like to solve
some of their problenms under the GW environnent
but they can't do it, you would be able to help ne
out so that | mght be able to help then? Wo is
the facilitator?

DR HUSSAIN. W just keep going back to
this and | just want to get over this and nobve on
Well, | think FDA has done probably all it can
Let me just sort of reiterate in essence what we
have done. W said, all right, there are perceived
and real regulatory hurdles. W wanted to exam ne
that and we did that in the first two neetings.
Based on that, we said | think that the rea
hurdle, if any, is the concern that we do not have
the right anpbunt of training. So, we focused on

the training for our internal folKks.
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So, training is a key. Because of that,
think we have created a team approach so that the
review and the inspection side are on the sane
page. W also have a situation where you have a
focal point for PAT so at |east the agency is
speaking with one voice and you are not going to
get different signals.

Beyond that, | think the guidance wll
outline the research exenption, safe harbor
concept. | think what BM5S has done had no
regul atory inpact on that at all, but the
regulatory inpact will only cone if they were
trying to collect data on an existing line, which
is a conmercial line, and they wanted to optim ze
that. We will work with themto nake sure that
that is consistent.

The only concern | think we may have in
the first nmeeting discussion point would be does
that adversely inpact the ongoing process. |If it
does not, then | think the protocol essentially
woul d define that they will be collecting the data
as research data and all regulatory decisions wll

be made only on the established regul atory net hod

so they don't have an adverse inpact of that. Wen

they do validation on their research, that is their
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busi ness, and so forth. So, | think we have done
all we can. Anything beyond that, | don't see what
we can do
DR MORRI'S: Just a comment, | think we

have sort of been posing the question of how do you
engage the internal regulatory group but | think
you guys already have. | think it has been done at

| east once. So, this sort of springs hopeful

The other point | just wanted to touch on
was that sinmlarly, | think with respect to data
retention, | mean if you really have concerns that

your software is going to be out of data in five
years, which it undoubtedly will be, if not |ess
than that, this is where the spectroscopists for
years have been saving ASCI| files so that they are
sort of independent. Then you have to nmake sure
you don't change the | evel of magnetization or
sonet hing, but other than that.

DR, HUSSAIN. | think this is not a unique
problemto PAT. This is a common problem In
fact, there is an ASTM standard bei ng devel oped for
that. There is a whole group devel opnent for
archiving chem cal structures, XM. and so forth.
There are all sort of activities. You are not

uni que in that.
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I think what is unique to PAT for data
archi ving purposes is what do we keep? Because we
are collecting a lot of information. So, the
question becones what is, froma regulatory sense,
not from a business and R&D sense, is to keep for
regul atory purposes? | think the discussion this
nmorni ng sort of evolved, at least in ny mnd, was
that the predicate rule |I think is the defining
criteriain ternms of not only the tinme for keeping

sonething as well as what to keep.

At the same time, | think the conplication

is the definition of an electronic record and the
definition of a paper record. There are
differences. In fact, we don't have a definition
of a paper record. So, that is where the probl em
starts.

[ Laught er]

I think as we start working towards this,
and | think Joe and his group will sort of be
working on that for all aspects, not just PAT so
that will happen in parallel, but I think a
ri sk-based approach to what we keep and what we
keep for the purposes of naking decisions as well
as for archiving--sonmebody nentioned this norning

think we need to | ook at risk base froma recal
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perspective. What information would be necessary

at the tine of recall if, unfortunately, we have a
recall ? So, that would be sort of one way of

t hi nki ng about the |ong-term storage of this data,
long-termin the sense of shelf life or whatever.

At the same tine, | did nake the proposal,
which is not totally consistent with Part 11 but |
think we need to | ook at that, and that is what
information is being used to release a batch? |
think it may not be consistent with what we m ght
perceive but | think if it makes |ogical sense we
wi Il pursue that and then sort of see what needs to
be done to nmke it consistent.

The aspect is this, in a sense you have
data streans that come through and that could be
saved in some form but what becones a batch
record, at the tine of rel ease of a batch what does
the QC departnent need to nake that decision to
rel ease that batch? Wat is the summary
information that will be recorded as a batch
record? It could be sonething that we al so | ook
at, and how | ong should that be saved, and what do
we do with the rest of the data? So, we will sort
of |l ook through this.

DR LAYLOFF: A couple of things. | think
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the PAT has the paradigm shift which says you | ook
at consistency and unifornmity tied to product
performance rather than using univariate snapshots.
I think also the records required to rel ease the
product are one aspect. The other one is what do
you require for a kappa if there is a problen? How
do you reach back into the data systemand pull a
corrective action to adjust it? Because you do
have all that power on the data streamthat shoul d
all ow you to reach back very far into the system
So, | think you may want to keep it, not so nuch
for FDA use, but for your own use. |If you | ook at
the process as a system you set out the systemto
yield a product and then you accumnul ate data on it
and you then want to have enough data to be able to
pul | a kappa. |If you dump too nuch data you can't
catch it.

MR FAMULARE: The GWP has the annua
record review requirement. O course, all this was
witten in the paper world but it was not witten
in the sense to require you to keep additiona
records beyond the GWP records in order to do that
eval uation. You know, it is under records and
reports, a review to determ ne trends,

probl ems--that is not the exact wording--etc.
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Under PAT or any of these other paradigns it should
al so be doable, but it doesn't have to be doabl e
fromthe sense that you have to keep records

requi red beyond what is required for a batch
record. | think we have said that now about four
different ways. It is just that the inplenentation
I think is troubl esone.

DR. KIANG | have another suggestion for
data managenent. It seens like if you use PAT to
under st and your process you have a lot of data to
collect. Let's get back to engineering science.
You know, when use PAT you are neasuring kinetics,
rate of changes whether you are changing crysta
size, you are changing the blending, the profile is
changing. You can store all the raw data you want.
Eva, you are an engineer. You understand that the
ul timate understandi ng of a process goes back to
the ability to nodel and sinulate the phenonena.

Wth our presentation, it is possible with
the data we nmonitor to construct a sinulation to
predict what will happen. That is the ultimate
information. Right? W are going to separate data
versus information. So, you can store all the raw
data you want and keep it for as many years as you

want but if you are able to distil that into a
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simul ati on nodel | think we have achi eved the goa
of understandi ng the process.

DR UPADRASHTA: As | saw San's
presentation develop | kept wondering if we were
going to do a disservice to PAT by show ng you the
presentati on we showed you today because, frankly,
it all worked great. So, | have basically two
aspects of the sane question. Wiat if, as we went
fromthe lab to pilot scale to commercial scale
those lines didn't align the way they did? And,
how woul d we treat that?

Nunber two, what if we were releasing it,
say, based on the percentage bel ow 25 nicrons, or
what ever and we see variations frombatch to batch
that we didn't know were there? Have we shot
ourselves in the foot here? | think this is one
pl ace where if | were | ooking for guidance fromthe
FDA, this goes beyond research exenption. You
know, how are we going to handl e that situation?

DR. LAYLOFF: Thank you. Eva?

DR SEVI CK- MJRACA: That is the question
that | was having. It is great that you got the
results that you got, but what if you did not get
the results? Excuse ne, you and | know there is no

such thing as that perfect nodel and there are
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al ways going to be errors; it is just a matter of
how cl osely you | ook. So, now we are starting to
use these new technol ogi es and we are gai ni ng nore
informati on. So, how does this inpact? |If you put
this on a product line and you get sonething you
didn't know, what does the FDA say about that? It
is still safe harbor; | understand that.

DR. HUSSAIN: The issue is sinply this, in
a sense what do we want to do? | think we all want
to do the right thing. |If you find some problem
that exists because of new technol ogy, we have
dealt with that and | think Yuan-yuan Chiu woul d
like to say sonething about that and Joe al so.

I think we have to reflect back. W know
there is a problem W don't want to know there is
a probl em because the product is working. Keep
that in mnd. At the tine of approval, the current
product was fit for intended use so we have defined
that. Any other variability that we find, | think
it is best to sort of inprove on that but not
penal i ze that. So, the safe harbor concept
essentially says as part of the approval process,
yes, this is what was fit for intended use; this is
what the clinical trials were based on; this is

what the approval decision was based on. Now we
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find that we have an opportunity to inprove it
further, so why not? But to inmprove it further you
don't have to penalize

DR. CHIU | thought that the PAT has two
purposes. One is in-process control so you sort of
Ii ke have feedback. So, if you see sonething |ike
bl ending that is not going in the right direction,
during the process you may be able to adjust
certain paranmeters. The second purpose is to nmake
sure the end product, the blend is uniformor the
crystal s have the same particle size in the range
you are | ooking for

So, for regulatory purposes we are nore
interested in the end part because we are
interested in the performance of the final product.
But from a manufacturing perspective, you are al so
interested in the process so, therefore, you can
adjust. You have feedback so, therefore, you wll
reach the endpoint.

So, in terns of what data you need to

choose to keep, | think the data for the end
product and internediate is proper. | think that
is absolutely essential. But in terns of

i n-process and what data you need to keep wll

depend on what the process is and what the product
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is. So, you have to identify the critical endpoint
and you will need to know certain data in order to
trace back in the future, to look at the trend and
to ook which direction will give you the best end
product. So, froma regul atory point of viewl
think the nost inportant part is the end product,
data to support the end product or the
i nt ermedi at e.

DR LAYLOFF: Art?

DR KIBBE: Let neasure just say, first,
we can bias the way we | ook at information by
giving it a label. If we put a new systemin place
or one that seenms to be working well enough to get

a quality product and we find variation we didn't

see before and we call it a problem it is a
problem If we call it a variation that was
undetected, it is not a problem | nean,

Hei senberg told us we can't know anyt hi ng
absolutely so we have to get over that.

[ Laught er]

And PAT is a way of getting us closer to
six sigma because what we are doing is |ooking nore
closely at the variability. W are getting a
better statistical handle on variability. W are

getting better confidence in the output and we

file:////[Tiffanie/daily/1023PHAR.TXT (206 of 258) [11/5/2002 6:17:36 AM]



file:////ITiffanie/daily/1023PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

207
don't need to change to goal posts that the output
has to go through. W just use this to the best
benefit of the manufacturer in terns of making sure
that they have | ess batch failures; they have |ess
probl ems nmeeting their end goal. So, when we apply
PAT we are not |ooking for new problens to uncover.
We are | ooking for inprovenents in the systemto
get to the same goal post. Okay?

DR LAYLOFF: We will go with Joe and then
Ken.

MR. FAMULARE: | think ny FDA col |l eagues
al ready reflected nuch of what | had to say. It is
just that we should realize that, as Ajaz said, we
have al ready established that the current paradi gm
is suitable for its intended use. So, if a conpany
is to bring on PAT on an existing process the idea
woul d be, if it came out as the Bristol-MWers
exanpl e with everything overl apping; everything
consistent, that is good. You know you are headed
inthe right direction. But if it doesn't overlap
|ike that, how can you optim ze that process? How
can you better inprove your process?

This brings things to bear or to |ight
beyond what you have traditionally been doing for

process validation. It brings to bear on howto
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deal with root causes when you expend so nmany hours
on out of specification results, recalls, recalls
based on dissolution. W heard what the nunber one
reason was yesterday and now | am bringing up the
nunber two reason, dissolution failures.

So, | think you have to look at it from
positive notivation as opposed to what will happen
if we do it and FDA sees that there is a variation
You know, there is variation. Now you are going to
be able to quantify and identify it and, if
possi ble, at least to have an expl anation for root
cause failures that are unexplained or to put
things in place that can better control the process
or the cost to manufacturing.

DR MORRI'S: That was sort of mny point
too. To San's point, buried in the signature of
the data you collect are the elenents that need to
be addressed and if you can tie those back to
specification properties--sort of what Joe and you
were saying, Art, then this gives you the ability
to not only refine your nodel but to go back and
| ook at what really are process critical contro
poi nts because at the end of the day if you don't
have those you are not going to inprove it anyway.

MR. COOLEY: One of the questions, and
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maybe | missed it during your presentation and
maybe you could expand a little bit on it, you

obvi ously went through and tried to identify what
were the critical attributes that affected particle
size and particle size distribution, but in the
presentation | didn't see if you are proposing a
new control schenme at production scale that wll
address and provide a feedback means of controlling
within that distribution to make sure you have a
good product, or what was the plan once you go into
manuf act uri ng?

DR KIANG W have denonstrated this
process at a manufacturing scale. |In this
particul ar case the process critical contro
paraneter is the additional rate of the acid which
i nduces the crystallization. Now, in the event, if
we actually inplement this consistently in
manuf acturing and if during crystallization you do
see a variation, then there is a control of the
acid rate. So, there is the link there but it is
not necessary in our case. It is kind of
internally taken care of by designing the five
stages of acid addition. But, you know, not all
processes work like that. In sone other

crystallization procedure that nmay be the case.
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You night take the feedback | oop to control heating
and cooling of the solution, or that kind of stuff.

MR COCLEY: You have determ ned what the
optimnumrate is to get to that particle size, but
is there a plan that if you start seeing your
particle size distribution shift one way or the
other that you would nodify on the fly what that
addition rate is to try and bring it back into your
gol d standard?

DR. KIANG That is one of the things you
can do, yes. The addition rate, in crystallization
jargon is a cubic addition. It is actually
designed to nmininize the effect on agitation. It
is a classical way to seed and, therefore, allow
the initial crystallization to be in the growh
node rather than the nucleation node. In a sense,
that mnimzes a lot of scale issues. But you are
absolutely correct, if there are deviations from
the desired outconme, changing the addition rate of
the acid is one way to do it. There are other
techni ques but, you know, | don't want to get into
t hat now.

DR. LAYLOFF: A az?

DR HUSSAIN: To sort of work off that

example, if the critical control point here is the
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rate of addition of acid to initiate the
crystallization process, the rate is controlled by
the flow, or whatever. So, you already have a
controller on the rate of addition of that acid.

So, having an on-line nmonitor for a crystallization
process woul d be a redundant system but that is the
redundancy that you sort of build on that.

The second redundant system coul d then
rely and provide information to do two things. One
is to make sure that the process worked. Also, you
may not have to do an end product release test for
that if you can correlate it to that.

The second aspect is if, for exanple, as a
redundant systemif there was a kappa or there was
an event that led to certain changes in the rate of
addition of acid, suppose there was a failure
there, the redundant system would be sort of a
backup systemto sort of recognize that and correct
for that failure. For exanple, if | now add
anot her variable to it, or if I work on Steve's
exanpl e that he shared with us before, if now you
are aimng for mnimzing find particles in your
vessel , one of the techniques that Steve showed was
to reheat to nmake sure that the small particles are

gone.

file:////[Tiffanie/daily/1023PHAR.TXT (211 of 258) [11/5/2002 6:17:36 AM]

211



file:////ITiffanie/daily/1023PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

So, now you can sort of have the second
redundant system doi ng nuch nore than that. It is
not only a redundant systembut it also brings into
play a second | evel mechanism or whatever, a
control mechanismto make sure the particles were
what we wanted. So, there are many different
variations of what this could do. | think what is
appropriate for a given system woul d depend on what
the systemis. It will be a case by case decision
whether to do this in what range of applications.
The validation then would sort of vary with the
appl i cation.

DR KIANG If we did not have this
moni tor, what we woul d have done is tell the plant
these are the five addition rates you have to use
during these five hours, or whatever. |f anything
goes wong and, say, the particle size is too
smal |, then you cannot release the batch. But with
PAT in place you can actually do sonet hi ng about
it. That is key. You know, at the end of the
batch there is nothing you can do other than rework
the batch. 1In this case we can do sonethi ng about
it and very likely we can save the batch from being
rej ected.

DR, RUDD: Could | just have a go at
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creating a "what if" scenario, and it is a bit
stronger than "what if." It is actually a scenario
that | believe we are in within GSK at the m nute,
kind of on the thenme that | have been hearing. It
goes back to some of the work that we have been
doi ng using acoustic nmonitoring for tablet
granul ati on processes.

The way it goes for mpbst of the products
we have been | ooking at, this idea of scal e-up, we
have to kind of nobve away from our idea of
overlaying traces. |If you |ook at the typica
acoustics signature that you get at a given scale
for nost tablet fornulation processes, it is a wavy
line. It is kind of like a spectrumbut it is not
a spectrum It is just a signal against tine.

This will be heresy, | know, but if you
run that process under so-called identica
conditions you do not get lines that overlay. It
is just a feature of the signal and, dare | say,
pardon the pun, the noise in the signal. But what
you do see are repeatable and reproducibl e
features. Imagine lines that don't overlay but
certain characteristics, points of inflection,
these things turn up reproducibly.

What we have found is that if during the
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devel opnment you establish the kind of features, the
signature which is the fingerprint, the termwe
have been using, if you can establish that during
devel opnent you can use that as your endpoint
determinant. So, if you then change scal e once
again you will get aline and it will not overlay
with the Iine you got on the previous scal e but
there are regular and consistent features that wll
appear. So, you have the nodel, the endpoint to
wor k t owar ds.

VWhat we have been finding, and | wll be
tal king about this at the IVT conference on Friday,
is that granul ati on processes are critically
dependent on the quality of input raw material s.

It is kind of obvious really; let's kind of accept
that. The signal you get will depend on the
quality of the raw materials. The salient features
will consistently reappear. So, what you have with
that particular PAT is a brand-new application that
says if | can nodify ny process, and it could be
addition rates, binder rates or whatever you wanted
to do, if | can recreate the profile to conpensate
for the variable quality of the raw material, then
I am guarantying product quality and it will allow

me to say, having reached the endpoint, that this
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material is now suitable for further processing.

A big buildup but here is the question.
What do you think the regulatory expectation of a
pi ece of work like that nmight be? | would inagine
not doing this in routine manufacturing--1 am going
to apply this acoustic nmonitoring to ny granul ation
process. | amgoing to vary the granul ation
process to conmpensate for variable quality of raw
materials, and | amgoing to guaranty quality of
output by getting a defined endpoint. The reason
am guarantying the quality is that | amgoing to
reproduce the signature that | know | have to get.

The benefit to all of this is nothing nore
than the successful processibility of nmy granule.
It is not the final product. It is not what the
patient sees, but | amdoing all of this so | know
that when ny granule is of defined quality it wll
conpress; it will give me good tablets. Like | was
saying this norning, it is the table end product
specification that never goes away. All of this is
a buildup to final quality of the tablet. What
woul d be the regul atory expectation of the data
that | would need to show on a routine basis for
the quality control of that granule, which at the

monent is not currently specified? Sorry, it is a
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| ong question. | hope the answer is short.

MR. FAMULARE: Can you repeat the
question?

[ Laught er]

DR. CHIU. | don't think this is anything
new t hat we have faced because what you are saying
is you can have ranges of your processing
paraneters. You have different time or different
speed. One exanple where we have faced this
bef ore--you know, we are here to tal k about
chem cal substances, that the drug substance is
wel | defined, the right potency, however, when we
deal with biological drugs they are not because
each batch may have slightly different specific
activity. So, in order to get the final potency
right we label that as units per mlliliter and you
fill with different anpbunts for each batch, and we
just establish a range and that is what, you know,
you do. So, | think this is very sinilar,
anal ogous. | do not see this as anything
revol utionary.

DR. RUDD: The bits | wanted to bring out,
and this is probably the underlying point that I
want to nake, is about changing the mnd set. W

have tal ked about overlapping. W have tal ked
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about validating processes and neasurenents and
being able to overlay and conpare data. | think we
have to nove away fromthat. W are |ooking at
measur enent technol ogies that take us into a
different realmand this idea of--1 will call it
feature detection when you get a signal, when you
get a signal against tinme, the idea of being able
to identify distinct features in there is a
chenmonetric, or maybe an eyebal | -nmetric approach,
don't know, but the ability to say, okay, these two
lines are not the sane but they are telling ne the
same thing.

I just want to kind of bring that in
because my feeling throughout the day has been that
we are a little bit locked into--and it is
under st andabl e; we have all been in this industry a
long tine and we have all devel oped sort of a m nd
set. W are tending to think in traditional ways
for what is a very novel approach and we have to be
careful that we don't minimze the potential of the
approach because we are not broad enough in our
t hi nki ng.

DR. LAYLOFF: Ajaz and then Ken

DR HUSSAIN. David, | think the concept

that we outline sort of incorporates that thinking
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already in a sense, and | think the question in ny
mndis, in a sense, if you have features in a
fingerprint that are reliable indicators of certain
attributes of an in-process material, which are
important attributes for the next step, | think the
question that cones is how do you build confidence
in those features rather than the entire
fingerprint?

Once you are able to do that and
denonstrate that this really is predictive of the
end product or that material property that cones
out of that process, then | think that is what we
would Iike and it is perfectly conpatible with our
thinking that, yes, the raw material variability
can be addressed by having a process which is
fl exi bl e enough to produce a material at the end of
the process which actually is nmore consistent now.
So.

DR MORRIS: Yes, just a brief follow up
on that, not to fly in the face of your conclusion
but it is sort of not that different than some
precedents because if you | ook at powder
diffraction, if you |l ook at the way powder
diffraction reflects crystalline material we are

used to thinking of it as being a nonotypica
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system and that you are | ooking at the D spacings
but, in fact, there is intensity and everything
el se. W focus on D spacing. |If formis your
goal, if you are doing on-line nonitoring of
diffraction and if your peaks are in the sane
place, the intensities and widths can vary all over
the place and we say it is the sane form And,
that is already an approved process. Vice versa,
of course, if shape is the issue.

DR HUSSAIN: W didn't talk about Steve's
case study, if you want to do that, but what I
woul d appreciate since this is the | ast neeting and
this is the opportunity to really sort of give us
in a nutshell what the key salient features are
that you want to see in the guidance and sort of
give us a summary of what the conmittee feels needs
to be done, that would be really hel pful as we sort
of encapsul ate the thought process and nake sure we
capture that.

DR LAYLOFF: W have an e-nmil address
for PAT, don't we?

DR HUSSAIN. W do. W also have a
docket. The e-mmil address is sinple,
PAT@CDER. FDA. gov.

DR. LAYLOFF: So, anyone, if they think
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about sonething later on, can send it on in. Wen
wi || the guidance be appeari ng?

[ Laught er]

Sorry | said that.

DR. HUSSAIN: What we actually did was we
drafted sonething and we actually put it on hold
because our thought process had not crystallized at
that point, and |I think the conceptual franmework
has conme together now. W are not thinking of this
bei ng an extensive guidance. This is a genera
gui dance, maybe five, six pages at the nost. So,
what we will do after this nmeeting is regroup and
rethink and sort of start working towards that. |
cannot prom se a date for the guidance
Unfortunately, | cannot do that but we will do our
best to get it out as soon as possible.

DR. LAYLOFF: | agree, the committee's
vi ews have nmatured and we are seei ng sone
repetition onit. | think Joe's coments that the
product was approved; it is not a hazard to health
out there and it is consistent; and if it had a
pinple on it when it was approved, that pinple is
still there even if you find it now.

MR, FAMULARE: | think you just wote the

whol e gui dance
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DR RITCH E Gary Ritchie again, Purdue
PhRVMA.  Ajaz, one of the questions | have in
general with regard to the guidance is about this
schi zophreni a that kind of exists. Sone of the
| eaders in the industry and the compani es are
providing a |lot of data, a lot of material and how
we shoul d be proceeding on this. On the other side
of the coin are conpanies that have investigated
the use of it but don't quite know how to proceed
and are waiting for the FDA to provide the
gui dance

Then the question comes up, well, you
know, who goes first? Do we provide data and then
see what you think about it? O, do you provide
the guidance and the internal argunent that you get
is, well, there is no business incentive for us to
proceed unless the regulators provide us a reason
to do so. How do you think that is going to
resolve, or is there any reason, do you think, that
anything in the gui dance shoul d appear to help
resol ve that problenf

DR HUSSAIN. | think the BMS teamwill
|l ead the way! No, | think froma regul atory
perspective what our goal was, and we are trying to

reach that goal very quickly, is to nake sure the
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perceptions that we are the hurdle are renoved very
qui ckly and effectively. So, when the blame cones
down, we are not to be bl aned.

No, on the serious side, it is sinmply that
in a sense we cannot be innovative. That is not
our role. Innovation is your responsibility. I
think, as has been pointed out many tinmes, this is
an innovative industry when it cones to new
products. Wen it comes to manufacturing it does
not innovate, and that was a concern and that is
what we are trying to do. | think the innovation
will conme. | think people around this table from
i ndustry are the | eaders and we are very fortunate
to attract them These are the leaders. |If they
doit, the rest will follow

DR. LAYLOFF: The last coment is going to
be from Mel.

DR KOCH. | just wanted to inject
sonet hing here that kind of fills in sonme of the
comrents during the day and al so maybe buil ds on
sone of the stuff that David was tal ki ng about. We
are finding, not only the pharnaceutical industry
but other industries, that there is far nore
i nterest nowadays in performance neasurenent and

devel opi ng technol ogi es that neasure that
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performance than there has been in the traditiona
anal ytical profile. The analytical profile stil
has its characterization value but in terms of
product-rel ated things these inferentia
measur enent s and ot her product performance things
are becom ng nore and nore inportant.

As with the acoustical exanple, there are
a nunber of technol ogies that are jumping out that
are indicative of those final product predictions.
So, we are going to find newer technol ogi es com ng
in and we are also going to find that nmany of the
technol ogies that we are introducing, like the
acoustics, we are finding nore and nore that it is
wave phenonmena and the interferences or the
different things that nake up the acoustical signa
are very simlar, | think, to what is happening in
the light scattering. W are just talking about
photons or the sound waves.

So, we see things com ng back at us in
terns of how do we interpret those signals, and
then we get back into this norning's discussion in
ternms of the ampbunt of data that is being
generated. Then, one other thing that is going to
junp right on top of both of these is that the

sensors and neasurenent techniques are going to
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becone smart. They are going to start to do renpote
transm ssion. They are going to start to do

sel f-diagnostics. That goes back to sone of the
probes we tal ked about before because it is one
thing to see a variation in the size that could be
either the reagent that is being added to cause it,
or it is a failing of the probe. So, you are going
to have different data entering into the mx and
there is going to be need for clarification
Al'though it is possible to store all the data
today, | wouldn't necessarily step away fromthe

i ssue and say so long as we can store it all today,
let's keep it all because it is going to overwhel m
you at some point.

DR LAYLOFF: Thank you very nmuch. W are
going to adjourn now until 3:45. It is 3:34 so you
have an 11-m nute break.

[Brief recess]

DR LAYLOFF: W shoul d have sone breakout
session summaries. W is going to give a summary
on this?

DR HUSSAIN. Mke is.

DR. LAYLOFF: W have a sunmary fromthe
rapid mcro group.

Rapi d M crobi ol ogy Testing Sunmary
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1 DR KORCZYNSKI: | think the consensus
2 probably is that the industry perception is that
3 the greatest force to inplenentation of rapid

4 m cr obi ol ogy nmet hods is acceptance by the

5 regul ators and the complexities and uncertainties
6 associated with validation of these nethodol ogi es.

7 Now, we think there nust be, and | spoke

8 briefly at the PAT in April so | amrepeating

9 myself in certain cases but, for sure, there nust

10 be an inpetus behind this. The FDA, and we fee
11 the USP, nust be advocates of these new

12 technol ogi es and al so many of the conpanies. It
13 takes a bold and risk-taking conmpany to approach
14 the FDA and say | have this new nmethod and

15 basically I want to review it and inplenment it.

16 Anot her thing to keep in nmind, if you | ook

17 at in-process both chem cal and micro testing
18 bet ween conventional classical products and
19 bi ot ech-derived products, it is nore likely that

20 your in-process assays wWill increase six- to

21 eight-fold for the biotech-derived products. So,
22 as we | ook out there and start manufacturing nore

23 bi ol ogi cal | y-derived products, it is going to nake

24 sense to nove forward in rapid nethods at the

25 end-process stages.
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Again, there are two categories of rapid
met hods. This woul d make nore sense if we had tine
to show slides, but we have qualitative nethods,
are the mcrobes present or are they absent? That
is, for exanple, sterility testing. And, the
quantitative nmethods provides the nost likely
nunber of nicroorgani snms present, and that could be
widely used in the microbial limt tests that |
j ust descri bed.

Then, there are three basic areas of
m crobi al determ nations. So, you could have
qualitative testing for the presence or absence.
You coul d have quantitative testing for nicrobial
enuneration and then, three, mcrobia
identification.

So, | would say that, by far, mcrobia
identification probably has the nost rapid nethod
systens out there and quantitative testing for
m crobes probably has the | east detection systens.

Now, what woul d you say woul d be the idea
attributes of a rapid quantitative test for
m crobial count? It should be able to process
vari abl e sanple volunmes. It should detect nore
m crobes than plate counting. It should detect |ow

nunbers, and we are seeing nethodol ogi es that will
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detect one cell, one or two cells. W are down in
that level. Detect non-culturable cells. There is
a di scussion sonmetimes that current culture nedia
doesn't detect everything that is present, and
maybe some of these new net hods, where you
basically filter and then through | aser scanning

| ook at the surface of the filter, you night be
able to discern a wi der nunber of m croorganisns.
The system shoul d be portable. Definitely, data
shoul d be corroborated by or conpared to a
conventional or conpendial nethod. | wll get into
that when we talk about validation. | would rather
use the word conparability testing. O course, |
think there ought to be a reasonable return on the
capi tal equi prment investnent.

Again, | said the use of a qualitative
rapid test to replace the conpendial sterility test
is a contentious issue at this time. | do sit on a
USP mi crobi ol ogy comrmittee and | know that this
issue is going to be discussed and | can al ready
see anong col | eagues varyi ng opinions, pros and
cons, at this time to pernit sone alternative
met hod to the classical sterility testing method,
but we won't get involved in that at the nonent.

But the only thing | can say is that, you
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know, we know statistically, at |east

m cr obi ol ogi sts know and they have heard this nmany
times, that there are certainly limtations in the
current test. In the current test, based on the
sampl e size you take, one could have a five percent
contam nation rate and you would only detect it 64
percent of the tinme. Now, certainly a rapid nethod
that could detect the presence of one cell or |ess
is an inprovenent over that nethodol ogy.

Then, the gentleman from Smth Q axo--

[ Laught er]

I can't keep up. Al | know is that about
si X, seven years ago | read a book by a USP
t hi nk-tank group on vision 20/20 and they tal ked
about the consolidated nunber of pharnmaceutica
conpani es by 1210, and | will tell you, that was a
futuristic book!

Cul tural and organi zati ona
constraints--convinci ng executive technica
managenent and regul atory managenent that this is a
good thing to do, and they are not going to see it
as a good thing to do unless they have a feeling
that there is a vote of confidence in sone manner
fromthe regulators regardi ng the technol ogy.

There may be some increased resources
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1 initially to develop and inplenent. R ght nowit

2 is unclear relative to what the regul atory

3 attitudes toward acceptance m ght be but,

4 certainly, | have heard very encouragi ng words at

5 this meeting regarding the ability to go in and

6 talk to a division about your nethodol ogies, and
7 hearing nore of that is going to bolster the

8 confidence in industry.

9 There will only be a partial benefit--

10 said that before, if the chem cal nethods of

11 measur enent are inplemented and not the mcrobial

12 Now, a problemthat we all have, if one

13 wor ks for a pharnaceutical conpany, is sonetines
14 the interpretation by the field inspector versus

15 perhaps a nore scientific interpretation by the

16 reviewers in Rockville. | think it is going to
17 very inportant, and | hope it emanates from our
18 group, that we can devel op a guidance for field
19 i nspectors. There is a series of questions that

20 one coul d ask regardi ng the new nethod and the
21 conventional nethod and, you know, the

22 conparability of the methods to give that field
23 i nspector sone confidence that data is in place.
24  woul d hope that we could devel op a gui deline suc

25 as that and share it with industry so industry,
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advance, could make sure that they have the
so-call ed punch list or check list satisfied and
they have done sone of these technical things that
they should do for inplenenting the nethod.

There are questions and | won't go through
themall but sone thoughts are will the firm adjust
their action levels as a result of this new
technol ogy? Because these new technol ogi es i n many
cases are going to be a little bit problematic for
sonme peopl e because they are going to give you a
better data yield than the conventional methods.

What is the firms justification for
mai ntai ni ng or adjusting the action level? O
course, very key, which would be part of the
so-cal |l ed validation, does the new nethod generate
data equal to or better than the conventiona
met hod or conpendi al met hod?

I would say that the interpretation of the
conpendi um USP EP and JP is that they have been
sl ow or non-existent relative to information
concerni ng these conventional nethods. At |east at
the USP |l evel, that is starting to change. W
heard from Jeanne Ml denhauer. Dr. Ml denhauer
tal ked about the different validation documents

that are out there and USP has a draft, 1223
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validation of alternative mcrobial nethods.

Now, one thing that that docunent, the
draft, in our discussion initially included were
many of the attributes that you would | ook at if
you were | ooking at equi pment per se or a chenica
met hod- -you know, robustness, precision, a nunber
of things that to a mnicrobiologist are sort of
words and don't carry so much of a neaning. You
know, what is the end result?

So, sone of us microbiol ogists believe
what we need is conparability testing. If | had a
lab running a test | would want to know does this
new nethod give nme a data yield as good as or
better than the conventional method, and run enough
replicates under enough conditions that | can see,

i ndeed, that that is the fact. So, we are

modi fying the USP draft to tal k about that testing.
I think when you hear words of "equivalent"” | think
that is misused. What it means is, is the new

met hod giving you data that is equal to, and it is
silent on the part that it could give you data
better than, and that is what you need to know.

I would think that we need--and we tal ked
about this briefly at the neeting--a vehicle for

seeki ng perhaps approval of these nethods. So,
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woul d hope that we could devel op a scenario. One
of the FDA del egates indicated that his division
woul d be open and receptive to having people com ng
in and review ng the nmethodol ogy. That is good.

If a conpany had the data they felt confident
enough to go in, they could reviewit. They we
receive sonme confidence fromthe FDA that the

met hod | ooked good. Maybe the next step is to
wite a stinuli article to the USP. At |east that
woul d force attention, you know, provide
information for one of the expert groups to review
and consider that nethodology. So, | think
somewhere along the Iine we should provide a

gui deline for basically acceptance of a specific
new met hod.

I know that this is sort of the old apple
pi e statenent but we think that the technica
transfer of valid rapid nethods to the
pharmaceutical industry will result in the use of
consi stent and accurate assay nethods that wll
expedite corrective action. That is inportant.
Reduce manufacturing tine; increase productivity;
and reduce expenses. And, we hope that that can be
passed along in sonme manner to the consuner. Thank

you.
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DR LAYLOFF: Any questions for M ke?

DR CHU | would like to make a conment
about adoption of the new m crobiol ogi cal nethods
by USP. W do not need to inplenment any
met hodol ogies if it is not in the USP [sic]. So,
if anything is new and is properly validated, then
we would be able to permit the firns to use the
met hodol ogi es, the new ones, before USP has adopted
t hem

DR LAYLOFF: Any other comments for M ke?

DR HUSSAIN. In terns of the draft
gui dance, at l|east ny thoughts are that we include
a paragraph on rapid mcrobiol ogy nmethods and how
they may be different fromthe chem cal nethods,
and how they should be handl ed differently,
especially in the context of safe harbor which
woul d be sort of | think different for micro than
chemi cal nethods. Could you share sone thoughts on
what you would like to see in the draft gui dance,
if anything, in terms of pronoting adoption of
t hese net hodol ogi es?

DR KORCZYNSKI: You mentioned the safe
har bor concept. Do you want a little el aboration
on that?

DR. HUSSAIN: In ternms of chenica
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met hodol ogi es or PAT net hodol ogi es, what we are
saying is if, for exanple, you start |ooking at
these for an existing product and you find
variability which is not visible or not apparent
with the current methodol ogies, you would stil
consider it research data and sort of work toward
that. | think Dr. Kibbe nentioned that we don't

want to call that a problem because this is fit for

intended use. So, | think in a chem cal sense
have an understanding of howto handle that. In
m cr obi ol ogi cal sense, | was hoping to get sone
f eedback.

DR, KORCZYNSKI: Well, | would say if

something is going to devel op that would be part of
the PAT system first of all, relative to

m crobiology | would like to end this confusion
over just perhaps rapid nmethods being used for
sterility testing. So, sonmewhere in the docunent
we have to delineate quantitative testing,
qualitative testing and maybe, as a separate
category, qualitative for sterility testing, and
also list--1 know we may not be able to use
comrerci al names, but at |east the technol ogy that
coul d be applicable under each of those and even

maybe the sensitivity |evels.
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Wthin that document one thing that is
going to be disconcerting to people is that they
m ght find higher nunbers than their specifications
currently include and one has to deal with that.
As a group, we are going to have to tal k through
that. | think nmost of the scientific individuals
woul d feel science is true data, real data and you
have to in some nmanner address and deal with that
i f the nunbers are higher.

Now, just because you have hi gher nunbers
doesn't necessarily mean that it inpacts the
product negatively. Al of that would have to be
considered. So, | see that document sort of
undert aki ng that scenari o.

I would certainly like to see, because
peopl e are asking this question, how do we
val i date? How do we gai n acceptance of a nethod?
Sone gui dance, you know, even a suggestion that
they go into an FDA division and review it if they
wi sh. They may not get a positive or negative
answer but they would generally know technically
whether it is sound fromthat viewpoint, and then
maybe gi ving them sone encouragi ng advice to take
it through the USP.

Then, | think it is inportant to docunent,
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contained in one of the last elements | tal ked
about, guidance to the field inspectors because
that is where it is going to get tacky.

DR HUSSAIN. | think sort of in the PAT
worl d, the chem cal physical world we have sort of
moved to the PAT concept, and | think we have sone
t hought s on adopting sonmething sinmilar. W haven't
sort of taken the next step to building that
concept in the mcro world and | think we will
start noving in that direction. | have actually
talked to PDA in ternms of training with rapid mcro
met hods and for the PAT chemistry world we have
already identified a training program For rapid
m cro, PDA has expressed an interest in sort of
working with us to put together a training program
also. So, we will in some ways have a parall el
process to that although we are starting late on
t hat .

DR. LAYLOFF: | think one of the problens
is going to be that the microbial counts are going
to be higher, consistently higher, and the question
i s does that pose a pathogenic risk. | don't know
how you fish that out of there. But | think these
i ssues have been aired by Mke and | think people

shoul d go home and contenpl ate them now and send
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e-mails in to PAT@DER FDA. gov. | have asked Ken
to give some closing remarks. Sorry?

MR FAMULARE: | think with the
application of the rapid mcro to PAT is going to
be very inportant that the field be part of that
process, as they are now, because a lot of that is
actually going to take place on site and the
investigators will have to be trained. | don't
think we can start with the assunption that they
are automatically going to look at it and | ook at
it in a negative light. Just as we have, you know,

addressed it through PAT and the safe harbor

concept, investigators will have to be on board and

the person that we send out in the field
organi zation has to be versed and trained as to
what the consequences are of this type of
met hodol ogy.

DR LAYLOFF: Thank you. Ken?

PAT Sunmmary

DR. MORRIS: | have put together,
hopefully, a little summary of what we have done
today, but sort of in the light of what we have
done over the three neetings.

If you |l ook at the genesis of this, you

have the FDA initiative which is the attenpt to
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continue to inprove quality and help heal thcare get
cheaper, which would be nice, without in any way
influencing its quality, and the industrial
recognition by the scientists and the industria
community at large of the need for these techniques
and the business cases that all have to be made.

So, we are charged with helping to fornul ate enough
of a consensus to be able to put it into a guidance
that would be a guidance for industry in a genera
sense on PAT.

In that light, one of the things that came
out of this was the proposal fromthe agency for
training. In this sense, we were just talking
about training of teanms of investigators and
reviewers in order to make sure that the consensus,
the |l earning and the general know edge that exists
on the conmittee is transmtted faithfully to the
field as well as the reviewers.

So, if we just look at sone specific
topics that we have summari zed today, the research
exenption or safe harbor--1 have started calling it
research exenption but | think it will forever have
the moni ker of safe harbor--is the idea that you
are not to be penalized for processes or products

that are under conpendi al approval already, and the
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conpendi al tests always have the ultimte say when
there is an issue. Particularly this is inportant
when we are devel opi ng these tools.

I think one of the things that has cone
out of these nmeetings is that certainly |I have got
a better appreciation for the idea that by the tine
you have enough data to actually use your
chemonetrics, you may be a |l ot further down the
line. As we heard earlier today, this nmeans that
you have to be able to facilitate changes in
software wi thout building a new plant every tine
this occurs. Wich neans that there has to be an
awareness within the internal regulatory groups,
more or |ess along the BMS nodel, so that they
understand what the linmts are and what the
liabilities are so that they don't over-regul ate
t hensel ves.

We al so tal ked today about the data
storage and retention issues. | amnot sure that
there was a cl ear consensus on that. | thought we
had it pretty well defined but Mel just gave us
this caveat to be careful because in the future you
coul d have nore data than you can store. | think
that is a well-advised caveat.

The alternate side of that is that we all
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feel | think that one of the hi ghest and best uses
of the data that you can generate and that you can
archive and mne is for looking at trends that you
m ght not have identified fromthe outset. This is
sort of the source of the dilenma. But, certainly,
the predicate testing is the ultimate winner in
cases of a tie.

The ot her issue that has cone up, and
Davi d tal ked about this earlier, and this actually
was raised at the first or second meeting, is the
i dea that we are not |ooking at univariate
signatures here or univariate variables. W are
| ooki ng at signatures of the whole system This,
whil e creating some additional challenges with
respect to analysis, is a nmuch richer way of
under st andi ng processes as well as controlling
them | think we have heard that in the spirit of
the guidance and perhaps in a letter this will be
acknow edged.

The other sinmilar point that Art raised
was sort of a warts and hair approach, that is, if
there are variances that you observe in your data,
gi ven the research exenption and the fact that
there are conpendial tests on which to release it,

we shoul d enbrace these variances as ot her nethods
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of getting to the information that we really would
like to have in order to control the processes.
Certainly, with the chenonetrics there is the
opportunity to mne those signatures to get at the
root causes for the changes, as we saw in the BMS
presentation with the addition of their
precipitant.

What underlies all of this, and | think
was actually the first comment that was nmade at the
first neeting, is that in the devel opnent stage or
at least at sone point the PCCPs, process critica
control points, have to be identified as well as
how you are going to nonitor those PCCPs. | guess
the strength or the whole process rises or falls
based on whether or not you have accurately
identified those critical process control points.
The exanpl e that we saw today, where the PCCP was
actually identified by | ooking at the fina
product, or in this case the crystallized size
distribution as the nmeasure, becomes a redundant
test, yet, may in itself offer opportunities for
control

Anot her topic that we hit this norning a
| ot and we tal ked about in the breakouts before,

that | think is a sutmary of what has come out of
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the three neetings, is this clarification of the
Part 11 issues. | think clearly the consensus was

that we should draw on existing guidances for Part

11. | think that is well-founded and well-accepted
criteria. But we still have to couch this in terns
of the research exenption, and we still have to

teamwith the internal regulatory groups within the
companies in order to get themto accept this so we
don't reinvent this wheel or force our vendors to
rewrite their software every tine we nmake m nor
changes.

The vendor certification and the vendor
i nvol venent is another issue that was raised, and
it has come up several tines. They have to be
awar e enough of what is going to be required not
only by Part 11 but by general know edge about |Q
and OQ for their instruments. | can't renenber who
but sonebody said probably in a few years tine this
is going to be a routine activity for vendors
anyway, but in the transition period this can be an
i ssue that adds a | ot of resource and when you are
trying to make the business case, which ultimtely
all of this rises or falls on, you have to include
t hat .

I think we got a tacit commitment from FDA
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for involvenent on a case by case basis with
respect to advice during resolution of questions
that conme up during inplenentation of PAT. |s that
a fair statenment, Aj az?

DR HUSSAIN. | amnot sure | understand.

DR MORRIS: Well, the question cane up.

I think Eva raised the question. |If she has a
question that comes up during the course of |ooking
at a process, can she call and ask for advice--

[ Laught er]

Am | m staken? Was | sl eeping then or
sonet hi ng? Al'l of this cul mnates, hopefully, in
a gui dance which will be out sonetine. W
have--what ?--at least a nonth, | would say to send
additional comments. Just to recap though, the
gui dance should be, or is intended to be a
concept - based gui dance in a very general sense but
should, | think, for everybody represent what is
clearly a good faith effect on the part of both
i ndustry and the agency to further the use of PAT
and the inplenentation of PAT.

That is basically what | have. Did | mss
somet hing, Art?

DR LAYLOFF: Any questions or coments?

DR KIBBE: | really felt like the three
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nmeetings we had on this were really productive.
First, | would like to conplinent the three-letter
conpani es, GSK and BMS, for all of their input. It
shows, to nme, that clearly there are real and
perceived barriers to inplementing PAT at various
conpani es. Wen it happens, it is one of the old
90-10 rules. That nmeans that 90 percent of the
progress is nmade by ten percent of the people. The
conpany needs an internal chanmpion or it will go
nowhere and | encourage all of you here who
represent your conpany to put on the cloak of
chanpi onship and nove it forward

I woul d suggest that we have agreed that
sci ence shoul d predom nate over tradition; that we
are recogni zing that we are using either
fingerprints or signatures in a |ot of different
technol ogy and we shoul d be able to change the way
we eval uate the endpoints for those technol ogi es
and match those technol ogies. W have done it
bef ore when we went from gravinonmetric to
chromat ographi ¢ anal ysis; we can do it again. It
really shouldn't be a terrible barrier to us noving
f or war d.

I love the opportunity here to repl ace

statistically unreliable end-stage testing with
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robust process control technology. | think that we
shoul d think that would be a boon during the next
century for our industry.

| believe that the guidance shoul d include
within it an onbudsnman at the FDA, soneone in the
field office who would take the responsibility of
being an interface with the conpanies, that would
accept the responsibility in hel ping themfeel
confortabl e about the next time an inspector shows
up because they have gone sonewhere where they
haven't gone before.

I think that the manufacturing
subcommittee, as it |ooks at the new cGW, is going
to have to reflect in those new cGVWP guidelines the
PAT efforts that we put together, including of
course the rapid nicro, and include in it on sone
process engineers on its commttee, sonething that
we don't use often enough and what we need to have.

I think field inspectors, and | can't
enphasi ze enough, over all the years that | have
been involved with the agency, either running
around irritating themduring a generic thing or
afterwards, how inportant it is to cross-train
between internal review staff and externa

i nspectors so when the people wite guidances the
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i nspectors know what they have witten about and
what they intend, and when inspectors see things
that the internal reviewers know what they have
seen and can understand where that issue is so that
they are not at cross purposes.

There are those that are concerned that if
they go directly to the FDA, within the FDA they
will have a reputation and if they have what they
think mght be tough questions to get asked--let ne
of fer nyself, as a tenured full professor who can't
be fired, that | would be happy to ask any really
hard question. Al right? Now, whether | will get
the answer you want or not, | will be happy to do
that. If you will just e-mail me the hard question
to Kibbe@il kes.edu, then we will formulate it into
a question and try to get a decent answer. Okay?

DR MORRIS: |If you have questions for ne,
you can e-mail Art too.

[ Laught er]

DR. LAYLOFF: Any other questions or
comments? Okay, A az?

DR. HUSSAIN: | think one other concept
that the mcrobiol ogy group proposed, and | think
we probably could also think about that from

chenmi cal and physical, was the conparability. So,
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as we sort of think of validation of the new nethod
compared to the old, conparability might be better
term nol ogy there. Any thoughts on that?

DR. LAYLOFF: That is the terninol ogy used
in biotech a ot for process changes, conparability
criteria. For conplex systens that is not an
unusual statenent.

DR. RUDD: If | can just add to that, we
have certainly thought about the inplications of
blindly applying | CH nethod validation guidelines
to process neasurenent methods. | think the
concl usion we have conme to is that while you can do
that, you are certainly naking not exactly a square
peg for the round hole but the match is not as good
as you would like it to be. So, | think the
conprom se ought to be, yes, the conparability idea
is a very good one but | wouldn't want to | ose the
essence of the mcro assay philosophy as far as
net hod validation is concerned. That whole set of
gui del i nes are based around good sci ence and that
is the principle we need to use. So, however you
do it, however you dress it up, we need to keep
that principle | think.

DR LAYLOFF: | agree. | agree with that.

That is a good concept. | think the problem of
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course, with ICHis that it is wapped around HPLC
but the scientific concepts are good.

DR HUSSAIN: Two other sort of comments.
One of the thought processes was, froma software
val i dation perspective, | think the CDRH
of f-the-shel f software validation, as well as other
software validation guidances that are out there
plus GAMP-4, | think we have to work with | SBE and
see how we can use that.

In addition, with respect to validation,
Ri ck Cooley sent nme sonme information. | think the
ASTM st andards on validation for petroleumon-line
measurenent, | think we can learn a ot from sone
of those.

So, our thoughts are that with this
gui dance we are not going to reinvent the wheel but
essentially highlight sone of the aspects which
have al ready been established and how t hey may
apply to pharnmaceuticals and sort of build on to
some of the existing principles rather than
reinvent the wheel. So, that is what we al so plan
to do. | believe there was consensus that that is
a good thing to do. So.

DR LAYLOFF: Ajaz, would you like to make

sone concl udi ng remarks?
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DR HUSSAIN. Yes, | will and | think
would like to give Doug a chance to say a few words
t 0o.

DR ELLSWORTH: | guess having been to
several of these subconmttee neetings and | guess
bei ng one of the field representatives, | have
heard a nunber of concerns about investigators and
how they will apply standards with this new
t echnol ogy.

One thing | would say is that our
investigators are charged with enforcing and
appl ying public standards. | think it is obvious
that they can do a better job the nore precise we
are in terms of what those public standards are,
which is one of the reasons | think--a multitude of
reasons, but one of the reasons why we are
undert aki ng gui dance develop. But | think we all
recogni ze that sone of this technol ogy we are going
to begin to learn as we begin to see it and begin
to apply it. So, both CDER and ORA have agreed and
set up a specific teamthat will be especially
trained and be able to initially focus on sone of
these new PAT technol ogies so we will have
consi stent application of the standards.

DR HUSSAIN. | prepared ny closing
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remarks before the neeting--

[ Laught er]

| do want to enphasize and | do want to
thank the PAT team | just want to rem nd us--|I
don't think we have ever had a chance to work with
Doug and Joe. | think they are working closely and
the team concept is really working so | really
thank them for their cooperation. Just to renind
everybody on the PAT team we won that game. So.

Let me sort of summarize. At the end of
the second neeting | had to sort of come back and
sort of hammer it in that the quality of products
today is good because the sense | received is that
everybody was expressing concern on the quality.
Keep in mnd, with the current state what we are
saying is that product quality is not in issue. In
fact, | had sort of alluded to that at the end of
the second neeting. Based to the small nunber of
recalls due to product quality, we are probably
al ready close to six sigm level froma quality
perspective, although six sigma froma patient
perspective--that is what | want to enphasize.
From a patient perspective the quality is at six
sigma. But how do we get to that? | think the

processes are not efficient. Qur processes are at
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a very lowsigma level, and if | |ook at what the
GW requires, | think GW requires the m ni num
standard | ess than 2 six sigma based on 10 percent
failure rate or rejection rate.

So, | think what PAT is all about is
improving further the efficiency of the system
The process quality, on the other hand, ranges from
poor to good, and we have one size that fits al
system | have a difficult tine distinguishing bet
poor and good, and poor process quality can have a
catastrophic effect on the reputati on and economic
health of a conpany, and | have seen that nore so
in the | ast decade than ever before. Poor process
quality can lead to drug shortages, and so forth.
So, there is a public health reason. There is a
busi ness reason and there is a scientific reason
for the PAT concept.

It is the right tine to focus on process
qual ity because you don't have to be reactive
That is what is different here, we are not in a
reactive node; we are in a proactive node. And,
hi gh | evel process quality is desirable fromboth
public health and busi ness perspective. Reducing
risk of releasing poor quality product is

definitely a public health objective.
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Keep in mnd that, in a sense, as we get
to nore conpl ex drugs, nore conpl ex products the
current system| think can be stretched to its
limt and we really need to understand our
processes better. | think we ought to take that as
a blessing, that we are not in a reactive node. By
i mproving the processes, we are not only reducing
regul atory risk and cost, and this is where | think
the six signma concept also cones in. The
ri sk-based approach i dea has adopted the cl assica
definition of quality in nodern thinking. There
are essentially two levels. Level one is neeting
the specifications. Level two is customer
satisfaction. Wth six sigma, if you think of FDA
as a surrogate customer, because we are essentially
responsi bl e for pharnaceuticals we are not able to
judge the quality in the clinical setting and it is
too late to judge the quality. So, FDA essentially
becones a surrogate custoner and the risk-based
approach allows us to nove in that direction
Reducing regulatory risk or concern gives you
benefits.

Reduced tine to market, | really think
this will have an inpact on tinme to market although

I think people have a hard time seeing that right
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now, but it will happen. But it will reduce stress
and frustrati on because we are spending so nuch
time, we are spinning our wheels trying to get the
product out with deviations, exceptions, |long cycle
times, QC, and so forth. | think we need to

i mprove our quality of life, on both the FDA and

i ndustry side, and today we can be proactive.

The road ahead is not sinple. The road
ahead is not easy, but if it was easy then sonebody
woul d have done it. Let's put it that way. Keep
in mnd, nost pharmaceuticals are conpl ex,
mul tivariate physical chem cal systens. W have to
rely on iterative enpirical devel opnent approach,
gui ded by experience. |In some neetings--1 ama
pharmaci st by training--it is hard for me to sort
of go to some neetings where this is black art, and
peopl e have said that to ne to my face. | say,
wait a minute. But inreality it is enpirical. |
think we have the tinme and the opportunity to take
it away fromenpiricismto science based

I actually | ook at the Handbook of
Phar macy and Handbook of Chemi cal Engi neering and
that is the ground | want to cover. | think Dr.
Lachman's book on theory and practice of industria

pharmacy is where | |earned industrial pharnmacy.
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think that is the trend in the sense that you can
see, in his book, that you go fromart to
science--practice to theory. | think that is what
we are trying to do here and get to that in a nore
ef fective way.

There are chal | enges here. W have
subj ective nmeasurenents of material functionality.
One of ny first projects was conputer-rel ated
formul ati on desi gn and when you start to develop an
expert systemyou have to think of |actose, how do
you define lactose for a formul ati on system because
we don't have nmeasures of functionality. That is
difficult. That inhibits |earning because it is
subj ective. There are many vari ables and | ong
waiting periods for lab data to do this. What we
have | earned fromMT data is that with on-1line,
and Ken Morris' publication, is that we can
actually do kinetics of conplex processes and
gather information in a fraction of a second so we
| earn nore.

There has been no regul atory incentive for
formul ati on process and optim zation. Validation
is a mninmmstandard. Now we can think of an
optimzation which is not a requirenent but an

opportunity, and all the regulatory incentives are
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com ng together | think |like never before.

So, those are sort of nmy closing thoughts.

I want to reflect back on 16 or 18 nonths of this
effort and | want to thank Steve Hammond for being
brave enough to come to our FDA science board.

G K is not here but | think that was a starting
poi nt for some of the discussion. You can see what
has happened at FDA

| got this froma book. | forgot to
reference it, and | also got it froma presentation
by Lee Pecan. | amnot sure who the author is, but
these are not ny words, author unknown: Wy
transforming efforts fail? Not establishing a
great enough sense of urgency. | think we have
done that with PAT at a time when we didn't have a
reason to do that. FDA tends to be reactive but we
try to be proactive and, yet, | think we have
created a sense of urgency for this.

Not creating a powerful enough guiding
coalition. | think nmore and nmore PAT--1 don't have
to go and speak about PAT; you guys are doing that.
Everybody is doing that now Lacking a vision,
think we have created a shared vision for the
future for this. Under-comrunicating the vision by

a factor of ten. | have to | ook at Helen, she is
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going to stop ne any nonment. But | think we have
communi cated a factor of 100.

Not renpvi ng obstacles for the new vision.
I think we have renoved, at |east from an FDA
perspective, all the obstacles we could find and we
are working as a team Not systematically planning
for and creating short-termevents. | think we
have the short-termevents comng with the genera
gui dance and other steps, and so forth. Declaring
victory too soon. |n a sense, we are not going to
declare a victory at all here; this is an ongoi ng
process. Not anchoring changes in the
corporation's culture. Just inagine, we have an
FDA-wi de initiative on cGW. How nuch nore could
you ask for? This is at the highest |evel of the
agency.

So, | think froman FDA perspective we
have | ooked at these efforts that are chall enging
and have addressed themin many ways, and | think
you wi Il be doing the sane thing in your
corporations too.

Thank you, and | really think these three
meeti ngs have been very valuable and | cannot thank
you enough. We will sort of mss the PAT neetings.

| got addicted to those already. So. But many of
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you will sort of join us on the nanufacturing
subcommi ttee and | think we will continue the
process. So, your involvenment will continue
al t hough the PAT neetings will not. W have other
fora to sort of do the conmunication and we will do
t hat .

Just to alert you, we have three workshops
pl anned. There is Arden House U.S., Arden House
U. K and I FPAC. These are all upconm ng neetings
and | hope to see sonme of you or all of you there,
especially the Arden House and | FPAC in the U. S
So, thank you again.

DR LAYLOFF: Thank you, Ajaz. This is
our sunset neeting, the PAT conmittee is going to
sunset after three sessions. | think it has been
an extraordinary effort. What has cone forth |
think is a com ng together of academ cs, industry
and FDA in an open dialogue to try and deal with
t hese issues.

I think the only time you really get
sonet hi ng successful to happen you have to have a
champi on, and the chanpion for all this has been
Ajaz. He has done a fantastic job of going out and
| ooking at the Gws, |ooking at Part 11, |ooking at

the training, and al ways open to doi ng new things.
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1 So, | think the whole PAT is A az' shadow and
2 would Iike to give hima hand and then we will

3 adjourn. We will stand with the hand.

4 [ Appl ause]

5 [ Wher eupon at 4:35 p.m the proceedi ngs

6 wer e adj our ned. ]
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