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P-ROCEEDI-NGS

(8:41 a.m)

CHAI RPERSON BCEHLERT: Good norni ng,

everyone. W'Il| start by going around the room and
i ntroduci ng oursel ves. David Horowitz, could you

start by introducing yourself and your affiliation?

MR HORONTZ: |I'm David Horowitz. |I'm
the Director of CDER s Ofice of Conpliance.

M5. W NKLE: Hel en Wnkle, Drector of
O fice of Pharmaceutical Science, CDER

DR, HUSSAI N: Ajaz Hussain, Deputy
Director, Ofice of Pharnmaceutical Science, CDER

DR.  CLAYCAMP: Gregg Caycanp. ' m
Director of Scientific Support Staff at CVM

DR. GOLD: |'mDan Gold. |'mnot director
of any agency. I'mwth D.H Gold Associates.

DR. PECK: Garnet Peck, Purdue University.

M5. SCHAREN: Hi | da Scharen. ' m the
Executive Secretary of the Advisory Conmttee for
Phar maceuti cal Science, FDA

CHAlI RPERSON BOEHLERT: Judy Boehlert,

Boehl ert Associ ates, LLC.
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DR. MORRI S: Ken Morris, Pur due
Uni versity.

DR DeLUCA: Pat DelLuca, University of
Kent ucky.

DR RAJU. G K Raju, MT Pharmaceutica
Manuf acturi ng, NSU

MR. PHI LLIPS: Joe Phillips, International
Regul atory Affairs Advisor, International Society for
Phar maceuti cal Engi neeri ng.

DR SI NGPURWALLA: Nozer Si ngpurwal l a,
CGeorge Washington University.

MR MCGLIACCIO Gerry Mgliaccio, Pfizer,
representing innovator conpani es.

DR. FACKLER: Paul Fackl er, Teva
Phar maceuticals, representing the generic industry.

CHAlI RPERSON BOEHLERT: And Joe, do you
want to?

MR. FAMULARE: Joe Famul are, Director,
Di vision of Manufacturing and Product Quality, CDER
O fice of Conpliance.

CHAI RPERSON BCEHLERT: Okay. Thank vyou,

everyone, and once again, welcone to today' s session.
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Hi | da Scharen will now read the conflict
of interest statenent.

M5. SCHAREN: Good norning. The foll ow ng
announcenent addresses the issue of conflict of
interest with respect to this neeting and is nmade a
part of the record to preclude even the appearance of
such at this neeting.

Based on the agenda, it has been
determned that the topics of today's neeting are
issues of broad applicability and there are no
products being approved at this neeting. Unli ke
issues before a conmttee in which a particular
product is discussed, issues of broader applicability
involve many industrial sponsors and academc
i nstitutions.

Al'l speci al governnent enpl oyees have been
screened for their financial interests as they may
apply to the general topics at hand. To determne if
any conflict of interest existed, the agency has
reviewed the agenda and all relevant financial
interests reported by the nmeeting participants.

The Food and Drug Adm nistration has
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granted general matters waivers to the special
gover nnment enpl oyees participatinginthis neeting who
require a waiver under Title 18, United States Code,
Section 208.

A copy of the waiver statements may be
obtained by submtting a witten request to the
agency's Freedomof Information Ofice, Room12A- 30 of
t he Par kl awn Bui | di ng.

Because general topics inpact so many
entities, it is not prudent to recite all potential
conflicts of interest as they apply to each nenber and
consul tant and guest speaker. FDA acknow edges t hat
there may be potential conflicts of interest, but
because of the general nature of the di scussion before
the commttee, these potenti al conflicts are
mtigated.

Wth respect to FDA's invited industry
representative, we would | i ke to disclose that Gerald
Mgliaccio is participating in this neeting as an
i ndustry representative acting on behal f of regul ated
i ndustry. M. Mgliaccio is enployed by Pfizer.

Dr. Paul Fackler is participatinginthis
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meeting as an acting industry representative. Dr.
Fackl er is enployed by Teva Pharnmaceuti cal s.

In the event that the di scussion involves
any ot her products or firns not already on the agenda
for which FDA participants have a financial interest,
the participant's invol venent and their exclusionwll
be noted for the record.

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

Thank you.

CHAI RPERSON BOEHLERT: Thank you, Hil da.

W wll be addressing two topics this
nor ni ng, the pharmaceuti cal i ndustry practices
research study and pilot nodel for prioritizing
sel ection of manufacturing sites for GW inspections.
And David Horowmtz is going to introduce us to these
t opi cs.

MR. HORON TZ: Okay. W're goingto start
off wwth the studies that --

CHAlI RPERSON BOEHLERT: Can you turn on
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your mc.

MR. HORON TZ: Okay. W're goingto start
off with the two studies that Jeffrey Macher and
Jackson Nickerson will be presenting.

Jeffrey Macher is a professor at
CGeor get own' s Busi ness School , and Jackson Ni ckersonis
a professor at Washington University in St. Louis's
Busi ness School . They both have MB.A's and
doctorates in business. In addition to that,
bel i eve Jackson Ni ckerson has a Master's degree in
mechani cal engineering, which is also an interesting
conpl enent .

They have both done extensive work prior
to focusing on the pharmaceutical industry on the
sem conductor industry and produced a very highly
regarded and participated in a very highly regarded
and successful study of that industry that has been
very hel pful to that industry.

And they're going to be using sone of the
sane techniques and approaches in examning the
phar maceuti cal industry, but also the regul atory side

of this industry that's sonmewhat unique from the
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sem conduct or and many ot her industries.

They's be discussing two closely rel ated
studi es of phar maceut i cal manuf act uri ng and
regulation, the first of which focuses on FDA's
regul atory oversight of drug manufacturing, and
they' 11 anal yze various FDA databases using
econonetric techniques to identify factors that are
predictive of FDA oversight and regul atory outcones.

Now, this is of interest to us as well sa
it isto industry presumably. W hope that the study
will facilitate our ongoing efforts as part of the GW
initiative to enhance our regulatory oversight,
i ncluding aspects of coordination and consistency
which we are trying to address in the GW initiative
and aspects of increasing the risk based focus of our
pr ogr ans.

The second study wll investigate the
relati onship between FDA' s regul atory oversight and
the resul ting production and regul at ory performance of
the drug manufacturers, and it will also | ook at the
effective of phar maceuti cal manuf acturers

organi zational variables on production as well as
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regul atory performance.
This, of course, is of great interest to
t he pharmaceutical industry. It's also of interest to
us for a wide variety of reasons, one of which is that
we hope to be able to incorporate sone of the | earning
and sone of these results into the nodel that we'll be
di scussing, whichis awrk in progress tryingto help
us prioritize manufacturing sites for GW i nspecti ons.
The connection between the two you can
probably see, is that factors associated with strong
regul atory performance and production my support
reduced frequency or scope of inspectional oversight.
W also hope generally to gain nore
insight into how FDA policies and actions affect
i ndustry performance and behavior to better tail or and
adj ust our actions to achieve the desired results.
After Professors Micher and N ckerson
speak, there wll be four speakers, including nyself
who wi Il discuss the use of a techni que known as ri sk
ranking and filtering, as we are attenpting to apply
it to FDA's efforts to prioritize manufacturing sites

for GVP inspections.
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Starting wll be Gegg daycanp, who w ||
discuss risk ranking and filtering as a risk
managenent tool and putting it in the context and
conparing it wth certain other types of risk
managenent tool s.

"Il foll ow by providing sonme context and
a little bit of an introduction to this first
iteration of our site selection nodel.

After that I'll be followed by Nga Tran
and Bri an Hassel bal ch who wi Il discuss in nore detail
how FDA went about designi ng t he nodel, includi ng many
of the data Iimtations and hurdles that we face in
seeki ng conmment and assi stance, and al so di scussing a
technique that we have begun using called expert
elicitation. But it's only the beginning, and one of
the reasons we're here is because we want nore input

on that nodel and we hope in the future to expand it

publicly.
Sowiththat I'll ask Professor and Macher
to begin.
Thank you.
DR. NI CKERSON: Madam Chai r per son,
S A G CORP.
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comm ttee nenbers, attendees, good norning. Daviddid
such a great job | don't think I need to stand up and
give you any presentation. He gave you a very good
summary of what we're doing.

Yesterday you heard quite a few words
ar ound sci ence, phar maceut i cal manuf act uri ng
know edge, and we also heard sone words about
managenent, organi zation, incentives. That | ast
category, that latter category of words falls squarely
in the domai n of managenent and busi ness.

It's interesting to look around the
comm ttee because a necessary condition to nake all of
t he changes that have been described both on the FDA
side, as well as the industry side, is this notion of
managenent and change. Yet | don't notice anyone from
a busi ness school on the coommittee. So hopefully the
approach that we're taking m ght be new and di fferent
and useful, and we think the FDA is going to find it
useful .

W'l | al so tell you about t he
manuf act uri ng study and t he manufacturers believeit's

usef ul because a large nunber of them have
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parti ci pat ed.

So what I'mgoing to dois tell you about
two studies. One we call the FDA research project,
and sonme of you have heard of these projects before.
Some have not. So we're going to walk a fine line
bet ween gi ving you sone introduction and hopefully a
little depth, but not too much depth.

Jeff will stand up and talk about the
phar maceuti cal manufacturing research project. Let ne
just give you a little history about the FDA project,
as we call it.

It began when Jeff and | had a phone cal
back in the fall of 2001. W had read sonme recent
press reports that there was an i ncrease i n the nunber
of FDA actions against manufacturers, and this was
interesting to us because we had both participated in
a Sloan sem conductor foundation grant where we
studi ed the sem conductor industry, |ooking at best
manuf acturing practices, and we thought that sort of
nmet hodol ogy m ght be wuseful in the pharmaceuti cal
i ndustry. So over the next year and a hal f we pursued

this topic with the FDA and with nmanufacturers and
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ultimately got the project off the ground.

Let nme tell you what the goals of the
project are. There are three. We Dbelieve we can
devel op a ri sk based assessnent of GWP out cones, that
is, trying to understand why and when we see vari ous
out cones.

In order to do this, we have to identify
those attributes that are correlated wth those
i nspection outcones, and I'll tell you a little bit
about how we' re goi ng about doing those correl ations.

And finally, what we learn we hope to
transfer to the FDA. So this is both in ternms of our
anal ysi s, sone data, and anal yzi ng that data, but al so
t he net hodol ogy or framework that could be used as we
nove forward in tine.

So let ne tell you about the approach. W
spent alot of tine interacting with various people in
the FDA in order to identify what data sets already
exist in the FDA. W weren't going to create a new
data. We're going to | everage of f existing databases.

W're going to look at and estimate the

i kel i hood of various types of outconme. You're all
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famliar with the i nspectional outcones and sone ot her
outcones I'll talk about in a few m nutes.

Well, in order to estimate the |ikelihood
of these outcones, we have to |look at a nunber of
factors, and I'll review all of those factors. The
factors are about the product of the conpound, the
plant, the firm but also factors about the FDA and
the investigators and the anount of resources
all ocated and the |ikelihood of an inspection being
chosen.

And out of this, we believe we can
all ocate or investigate the all ocation of resource and
per haps devel op a nodel to provide sone estimte of
what the risk is for either delaying inspection or
accelerating inspection. In other words, how do we
optimally allocate the FDA's resources?

And finally, we think we can provide sone
feedback to the FDA about how they manage and train
their investigator work force and also sone
information about the different districts and
hopefully sone of that will cone through as | talk

about the data and the anal ysis.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

18

Well, we found a nunber of databases in
the FDA. Unfortunately they all don't talk to each
other. so part of the big task is once we get all of
this data, we have to conbine it and, in essence,
clean it so that we can match it up

There's a database called COMS, which
deals with supplenent filings, DQRS which deals with
fieldalerts. There's sone outsourcing informationin
sonething called EES. FACTS is the database that is
largely in the ORA and deals wth inspections.
Product listing, product recalls, product shortages,
those are fairly strai ghtforward. Registration, which
i s an annual database. Warning letters, and we hel ped
construct a training database so that we know at what
point intime the |level of the training, the type of
course that the different investigators had before
t hey went out on inspection.

Now, this is all collected, and we're
trying to integrate all of the data in order to
devel op these statistical nodels.

What are the inportant outconmes? Well, |

al ready nentioned the i nspecti on outcones. On acti on,

S A G CORP.
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vol untary action or ordered action indicated. Those
are the standard outcones from each investigation.
Beyond t hat, you m ght get a warning |l etter, but there
are al so ot her outcones, perhaps nore real outcones in
terms of field reports, product recalls, and product
availability. So we're going to use those outcones in
our anal ysi s.

Sone of the key factors that we' re | ooki ng
at that's already collected by the FDA include what
type of conpound is it. Is it an NDA or ANDA? Is it
prescription versus nonprescription? Sone information
about the product class, product subclass, process
i ndi cator code. Those are sonewhat rough neasures,
but measures nonet hel ess.

We have suppl enent history, the extent of
vertical integration. At |least for certain aspects do
you produce the APl and formulate? |s your testing
out sourced or done internally?

W can also assenble the history of
regul atory out cones for the product at |east to 1990.
It's very difficult to go back before 1990. There was

a maj or conput er systemchange, and it woul d be rat her
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difficult to integrate data before 1990.

And then, of course, we can | ook at the
history of regulatory actions not only for the
product, but also for the plant and also for the firm
to see how that affects the |ikelihood of inspection
or the likelihood of various outcones.

O her factors. Vell, in terns of the
facility, we'd like to know how old it is, its size,
what's produced there, the nunber and the variety of
products. That nmay inpact the quality manufacturing,
if you wll, or it may inpact the |ikelihood of the
FDA choosing to i nspect. Hopefully we can tease apart
those different notivations.

We can | ook at the change over tine in
terms of the nunber of products or the diversity in
pr oducts. | nportantly, we can |ook at ownership
changes. That is recorded in the database, and when
you have an owner shi p change often systens change, and
the question is: is that for the better, for the
worse? \What are the issues? Does it encourage the
FDA to inspect? W don't know, but we'll be able to

figure that out fromthe data.
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And, of course, this regulatory history
that | nentioned.

Firmlevel variables. Again, age and size
of the firm There are a nunber of manufacturing
| ocations. Wsat's the breadth of product that they
produce, both in terns of nunber and variety? W can
| ook at things |ike nunber of pass introductions
because that may affect the anount of human resources
that are allocated to fixing deviations versus
i ntroduci ng their products.

W can look at the nunber of past
regul atory decisions. So, for instance, we have heard
sone stories that if one plant gets a negative review,
then other plants mght get reviewed shortly
thereafter, and we can identify if there are these
spillovers or reputation effects that manifest either
within a firmor for a particular conpound.

If a particular type of conmpound, let's
just say aspirin, if sonmething was found amss at a
plant, then maybe all other aspirin plants are
i nspected right away, and we can identify these sort

of behavi oral reactions.
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Now, so far | have focused on manuf act urer
vari abl es, but of course, FDA variables matter al so.
So we canidentify FDAdistrict, not just donestically
but internationally. W have sone estimates on the
i nspections, the anount of time allocated, the anount
of manpower allocated to these inspections. W have
the nunber of i nvesti gators, the reason for
i nspection, who's on the team and the tinme since the
| ast inspection.

Interns of the investigators, we can | ook
at sone very key i ssues that the FDA has al ready noved
totry to correct, and you heard t hat yesterday, which
is, say, in New Engl and one day an FDA i nspector m ght
be out | ooking at a bl ueberry packing facility, a fish
packing facility the next day, and the third day
they're at a biotech firm How does that accunul ation
of experience matter and translate into the outcones
that we see? W can evaluate that.

Also, there are different stages of
training for these investigators, and we' ve col |l ected
i nformati on on who has recei ved what training by when,

and we can ask questions about howthat inpacts either
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the likelihood of afacility being investigated or the
l'i kel i hood of a given outcone.

And I"musing |likelihood and probability
i nterchangeably from our talk, even though they may
not be exactly the sane.

To preenpt that, we do teach Bayesian
econom cs in the business school.

DR. SI NGPURWALLA: But maybe you' re doi ng
it wong.

(Laughter.)

DR. NI CKERSON: Also, we can assess
various policy shifts |like the SUPACs when they were
i ntroduced and how t hat inpacted not only when firnms
were inspected, but also the outcomes of those
i nspecti ons.

So once we have all of this data and it's
all integrated together, what are we going to do with
it?

Well, we want to undertake a statistical
analysis to estinate the probability of the various
outcones that we've described. Now, it's a

particularly difficult issue because you can't use
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sort of standard statistical t ool s, the big
wor khorses, sonething called "ordinary re-squares”
(phonetic).

It turns out the FDA chooses to inspect
for particul ar reasons and manuf acturers may choose to
pl ace certain conpounds in particular plants for
certain reasons, and so we have to account for those
choi ces, which nmakes the analysis a little bit nore
difficult, although there are a nunber of good
techni ques to account for these difficulties.

Once we estinmate the nodel we can use it
to ask kind of factual questions, "what if" questions.
VWhat is the risk of delaying inspection on this
particul ar conmpound or this particular facility or
this particular plant.

We can ask questions "what if we insure
that all investigators had the full conplenment of
training before they went into the facility" and ask
a wde variety of "what if" questions that we believe
can hel p tease out the risk of either accelerating or
provi di ng sone backing off of regulatory scrutiny.

It should also provide sone insight in
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terms of what sort of things should be nonitored as we
nove forward, what matters, what are the critica
vari abl es and paraneters.

Soultimately we think this analysis wll
i nprove our understanding, FDA' s understandi ng, and
i ndustry's understanding of inspection outcones and
how they relate to the various attributes that we can
nmeasure.

This risk assessnent wll be used to
inform FDA oversight choices. Now, this is
retrospective data,but again, the framework 1is
sonet hing that can be used al so noving forward, and
fundanmentally it tells us sonething about particul ar
processes, particul ar plans, particul ar manufacturers,
as well as tells wus sonething about particular
district of fices and possi bly particul ar
i nvestigators, although we don't have investigator
names that are all hidden fromus wth sone sort of ID
code so that we can't do that matching.

Well, what's the status? W' ve been
working on this for a while now. W conpl eted what we

called a pilot study, which involved interviewnglots
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of people in the FDA and, as Jeff wll tell you in a
few mnutes, a lot of people in industry.

We wanted to identify fromboth sides of
the coin what was inportant, what was problemtic,
what the good stories were, what the negative stories
were in order to shape our anal ysis.

Phase 2 is collecting data. |'mhappy to
report that all the data for CDER at |east, all of
those data sets, have been assenbled, conpiled or
sitting in CD-ROVMs on a desk somewhere. We're waiting
for themto be released to us, and we anti ci pate that
wi || happen this nonth.

Once we have it released to us and we're
still working with CBER, they have a different set of
data sets, and they integrate a little differently.
So we're still working there.

Once the data is in our hands, it wll
probably take a while to go through and, as | say,
clean the data, typos, data entry m smatches, and
resolve as | wunderstand it there are sone 13,000
observations, 13,000 plant visits over this tineg,

maybe even nore.
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In any event, it wll take sone tine to
cl ean that data, and then there are actually a variety
of statistical techniques that we're going to be using
dependi ng on what the particular questionis. So that
m ght take anywhere fromthree to six nonths once we
have the data in our hands.

That's the FDA project, and what I'd |ike
to do is turn the lectern over to ny coll eague, Jeff
Macher, who is at Georgetown University, and he'l
revi ew what we call the pharmaceutical manufacturing
research project.

Thank you.

DR. MACHER  Ckay. Thanks, everybody.

This is pretty much t he sane presentati on,
just on the manufacturing side versus the FDA side
Now.

Thi s research project energed at the sane
ti me when we were di scussing the increase in severity
and nunber of CJ&P violations, but we are asking
anot her questi on. We wondered, based upon what we
learned in a study, a Sloan funded study in the

sem conduct or i ndustry, specifically on sem conduct or
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manuf act uri ng, whether these violations were rel ated
t o manageri al, organi zati onal, and techni cal practices
that we found to be the case in the sem conductor
i ndustry.

W learned a ot from the sem conductor

i ndustry, and the benefits that we gave to firns in

reshaping their manageri al or gani zat i onal and
techni cal practices were denonstrable. Most firnms
i npr oved significantly their manuf act uri ng

per formance, and we wondered if we could do the sane
thing here based upon a large scale analysis of the
nunber of pharmaceutical manufacturers that we could
get convinced to participate.

So we began i nterview ng manufacturers in
the spring of 2002 and we literally traveled around
the US and to Europe interviewng dozens of
manufacturers. W tried to be as broad as we coul d.
W interviewed many pharmaceutical manufacturers,
bi ol ogics, APlIs, contracts and generics. CGenerics
aren't listed there.

Really there was two reasons to do that.

One, so that we could conme up to speed on this
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i ndustry. There are sone nuances that we didn't
really understand and adm ttedly we're still com ng up
to speed with it.

And then, secondly, we wanted to ask
guestions that were inportant to the participating
firms. So there was a good deal of dial ogue and gi ve-
and-t ake i n devel opi ng a questionnaire that nost firnms
found to be pretty effective.

W went |ive with an Internet based
questionnaire in the fall of 2003, in Novenber, and
since then | have principally been engaged in
mar keting and soliciting participation.

We expect to close the first round of the
survey shortly, and shortly should be in quotes. W
don't know when that will be, but shortly.

The goals, very simlar to the goal s that
we had in the sem conductor manufacturing industry.
W want ed to devel op a standard set of benchmarks for
measuring, manufacturing, and regul at ory perfornmance,
and this initself is an heroic endeavor. W want to
identify the managerial, the organizational, and

technical practices that wunderlie good and poor
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manufacturing and regulatory performance and then
provide a confidential score card -- and this is one
of the reasons why we think it would be beneficial to
the firns t hat participate -- to specific
manufacturing facilities on how they perform agai nst
anonynous others so that we can conpare AP
manuf acturers to APl manufacturers. W'Ill| identify
who you are agai nst a set of anonynous ot hers, agai nst
a set of peer groups, and | think that's beneficial in
and of itself.

Qur approach, as | nentioned, we devel oped
this focus questionnaire of potential factors that we
t hought and based upon i nput fromindustry influenced
manufacturing and regulatory performance. W
adm ni stered over a secure Wb site via the Internet.
We assign a unique user nanme and password to each
participating manufacturing facility. That user nane
and password is used by the individuals within each
facility to fill out the data. It's conpletely
secure.

We then coll ect the data. One of the nice

things about this is it dunps the data that's
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collected on the Internet into a rel ati onal database.
W can then analyze the data using a variety of
econonetric techniques very simlar to what Jackson
had already presented to you, and then provide a
summary of our findings.

W'll wite a couple of white papers, nake
i ndustry presentations such as this to industry
overall, and as well FDA and industry neeti ngs.

The dat abase. W' ve secured participation
from a cross-section of u. S. and Eur opean
manuf act urers. We've stayed strictly to U S. and
Eur opean manuf act urers. Right now 21 firnms and 60
manufacturing facilities that have either finishedthe
conpletion of the survey or are actively conpleting
the survey, and it's ny job to sort of push these
peopl e t hrough.

One of the difficulties obviously is
pharmaceuti cal manufacturing is crazy enough. W're
comng into these facilities and asking them "Oh, by
the way, can you do a little nore work?"

It has been trying but usually successful

to get these people to commt to it. It's just a
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process that takes sone tine.

The survey is, as | nentioned, on |ine,
and each manufacturing facility provi des detail ed data
on between one and five conpounds. W ask for all of
the conmpounds that are mnufactured wthin the
facility, but then we ask each firmto choose or each
facility to choose the top five, where the top fiveis
defined somewhat | oose. It can either be in terns of
volume or it can be in terns of the inportance of
those compounds to the facility, where inportance
could be defined in different dinensions.

VWhat we're real ly asking i s what are t hose
top five conmpounds that you would change your
manuf acturing, your technical and organizational
practices if we presented data that showed how you can
i nprove? Ckay?

The performance outcones, instead of the
sem conductor industry where we just |ooked at
manuf acturi ng performance, now we're | ooking at both
manuf acturing and regul atory performance. In terns of
manuf acturing performance, theoretical and actual

yi el ds, batches started and failed, and then a cycle
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time nmeasure.

Regul atory performance, failed alerts and
bi ol ogi ¢ deviation reports, and then warning letters,
consent decrees, deviations and suppl enments. Were we
think we're going to make one of the biggest inpacts
is in deviation and suppl ement managenent.

The rel ated key factors that we're asking
for in the survey, it's nine sections. Actually it's
11 sections, but we sneak two extra sections in by
calling them A and B. The conpany -- that's a joke,
by the way.

(Laughter.)

DR. MACHER: The conpany in the Strategic
Busi ness Unit, we asked for just sone sinple financial
informati on as well as sone denographic information,
things like facility size, facility age, facility
| ocation, things of that nature.

W ask for sonme brief financi al
information on each facility that's participating if
they have it, revenues, enpl oyee sal es, R&D expenses,
property, plant, and equipnment, sone denographic

i nformati on, nunber of enpl oyees, age, size, | ocation.
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| mentioned a few of these already.

Pr oduct i nformation, the nunber of
products or conpounds manufactured and their type, and
then regul atory i nspection i nformation outsi de of FDA
So Brazil, EMEA, Japan, things of that nature.

And then questions on the extent of
outsourcing wthin the manufacturing facilities,
devel opnent, process devel opnent outsourced. Is any
part of manufacturing outsourced? Are APlIs done
internal to the manufacturing facility, internal to
the firm or external?

Product and process devel opnent. W do

pretty big sections here. Most of ny research
i nvesti gat es new process devel opnent. It's one of the
things that |1've gotten into when | was studying

sem conduct or manuf acturi ng.

W |ook at information on where was
product and process devel opnent done in terns of its
| ocation relative to the manufacturing facility. How
was it organi zed? Were engi neers fromthe pilot plant
collocated wth the manufacturing facility?

This is really a learning before versus
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| earni ng by doi ng approach.

And then the timng. How long did it
take? How | ong did process devel opnent take for the
specific conmpound versus other conpounds in this
facility, versus other firns, speed and new process
devel opnment ?

Human resource managenent, another thing
that's been one of the things that we | earned fromthe
sem conductor industry, was the inportance of
incentives related to human resource nanagenent. So
we're looking at things |ike enployee appraisal,
enpl oyee pronotion, the nobility and denographics of
enpl oyees. How nuch are they trai ned? Wat types of
trai ni ng?

So we're asking for data on things as
di verse as SPC controls, all the way up to a variety
of different dinensions.

The extent and use of teams within the
manufacturing facility. So we're gathering data on
whet her they enployed quality function deploynent
teanms, cycle tinme reduction teans. Wlat's the team

make-up and conposition? 1Is it just engineers or are
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there the Ilowest Ilevel operators involved wth
techni ci ans, involved wth engi neers?

Devi ati on and suppl enent managenent. W
| ook at whether the firm enploys an information
t echnol ogy systemto track devi ati ons and suppl enent s.
The extent of process anal ytic technol ogy, that we've
taken information, taken, borrowed, used information
from Ajaz in a section of the survey to |ook at
devi ati on and suppl enent nanagenent.

And then finally, how is it organized?
Who has responsibility for a deviation correcti on once
it has been in place? How many peopl e have authority
or need a check-off on that? A variety of questions
we ask in deviation and suppl ement nmanagenent.

VWere are we right now? As | nentioned,
Phase 1 was an exploratory pilot study which was
conpleted in the sumrer of 2003, which led to the
devel opment of an Internet based questionnaire.

Phase 2, we're nearing the end of it, is
data collection. W've been fairly successful wth
convincing firns to participate, and a nmultitude of

firme wthin mnufacturing or a nmultitude of
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manufacturing facilities within a given firm

We'll conclude the first round shortly,
but we will nost likely continue to market the survey
to other pharmaceutical manufacturers, and then
simlar to the FDA study, we're going to need sone
time to go over the data.

So we imagine the analysis will require
three to six nonth of work where we'll do simlar,
again, to the FDA study sone statistical and
econonetric anal ysis and begin witing final reports.

What's not included is, depending on our
nmoney, Jackson and | have not taken any noney from FDA
or industry. So we are funded through grants fromour
respective universities and t hen econom c¢ t hi nk t anks.

Dependi ng on the anobunt of nobney that we
have left, we'll either visit a nunber of the
participating firms to make sure that the data that
they've entered and the results that we show are
sensible, or we'll hold conferences either at our
respective wuniversities or at a location to be
determned. [|'mthinking Hawaii, but that's just ne.

(Laughter.)
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DR. MACHER: | guess that's it, and I
t hi nk now we have questions, unless you want to end.

CHAlI RPERSON BOEHLERT: No, we do. Thank
you, Jeff and Jackson.

We have time for questions for either of
t hose speakers. Yes, Cerry.

MR MG ACCI O Jeff, the regulatory
performance, when you're talking field alerts and
devi ations, are you |looking at or are you | ooking at
the resol ution process?

DR. MACHER: Both. W're looking at it,
for instance, let's say for deviation nmanagenent,
we' re | ooki ng at the nunber of deviations within three
separate areas: raw nmaterials, process, and
equi pnent. So we're | ooking at nunber. W' re | ooking
at tinme to deviation correct, and then we're | ooking
at a separate nunber, whether it's a repeat devi ation.

MR MGIACC G Al right. My concern
about deviations is deviations can be cultural. Sone
of our facilities wite very detailed SOPs. So any
deviation fromthat is a deviation that's reported,

al though at another site with a nuch nore genera
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wite-up, perfectly acceptable wite-up SOP, it
woul dn't be a deviation. So it's cultural.

So we have to normalize for those cul tural
differences. The sane thing with field alerts. Many
field alerts for an OOS will be closed out as not
havi ng been an issue after it's fully investigated.
So using nunbers, I"'ma little concerned about just
usi ng nunbers.

DR. NI CKERSON: A couple of comments.
First of all, deviations is the trickiest part of the
whol e survey just because of this. There are
different paraneters in the manufacturing processes
that will identify sonething as a deviation or not.

The way we deal with this, there are a
coupl e of things. One, we look for whether it's
recurring deviation by your own definition or a new
devi ati on.

Second is when we do our anal ysis across
all of the firns or all of the facilities, we use

sonething called fixed effects, and theideais to, in

essence, take out the intercept, if you will. That
takes out the -- it adjusts for the different w dth of
SA G CORP.
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these SOPs. What we | ook for is the rate of change.
Do we see a decline over tinme in all of these
paranmeters? And that's the key thing we're | ooking
for in deviations.

I'd also point out that in terns of
regul atory performance, we al so | ook at suppl enents,
and we're collecting informati on on how costly it is
to firms to assenble the information, file the
suppl enents, and what is the success in filing those
supplenents in ternms of timng, but also approva
rates.

So that's anot her di nension of regul atory
performance that Jeff hadn't nentioned.

CHAI RPERSON BOEHLERT: Ken and then G K

DR MORRIS: Actually two things. One is
that there actually is a business school person.
Ganted it's not nuch of a business school. It's
Sl oan, but you know.

DR. NI CKERSON: Who's that?

DR MORRIS: GK., yeah

DR. NI CKERSON: You teach in the business

school ? Ckay. Well, | didn't see that on your Wb
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site.

(Laughter.)

DR MORRIS: But you're right. It' snot
much of a business school.

DR. NI CKERSON: Yeah, right.

(Laughter.)

DR. MORRI S: I just want to make that
cl ear, but the other question is when you did the API,
when you included the APl sites in the evaluation
were these APl sites that were al ways associated with
the i nnovator conpany or were these independent API
production sites that service nore than just one
cust oner ?

DR. MACHER:  These woul d be i ndependent
APl sites. Now, within the innovators, they would
al so have sone APl conpounds, obviously.

DR MORRIS: Right. No, | guess that's ny
guestion. D d you both --

DR. NI CKERSON: Yes, the answer is both.
So sone of the firnms have APl collocated wth
formul ati on. Sone have APl distinct, separate,

separately located from fornulation, and then there
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are APl firms that are separate, and so we have al |l of
those in our sanple right now
DR. MORRI S: And do vyou distinguish

between themin your anal ysis?

DR. MACHER  Yeah, The anal ysis woul d
then conpare API manuf act urers, di stinct AP|
manuf act urers to APl manuf acturers, bi ol ogi c

manuf acturers to biologic manufacturers, and then we
coul d even further granulate on the chem cal firns.
We coul d break up the granularity of the
analysis into finer increnents, and it's inportant to
know that it's not just identifying those types, but
t he managenent processes within those firns that wll

be able to identify howthey differ also or if they're

t he sane.
CHAI RPERSON BCEHLERT: G K. and t hen Dan
DR. RAJU. | had two questions for either
of you. One is general and the other is nore
specific. So I'll ask the general one first.

The history as we got here was that you
had experience in the sem conductor industry and you

were going to | ook at the pharmaceuticals, and you' ve
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reached a point where you've collected the data and
you' ve begun or you will begin to do analysis and you
wi |l have results shortly.

Yes, we will have sone results fromit,
but vyou've learned sonething in all of  your
di scussions at the sites and the FDA. \What was the
surprise? Wat did you learn qualitatively in terns
of your experience at sem conductors, which is what
you' ve done so far over the |ast year or two?

What was the surprise?

DR. NI CKERSON: | thi nk what we' ve | earned
is that the two projects should add a | ot of value.
That's what we've learned, and | don't think there's
one --

(Laughter.)

DR. NI CKERSON: Bayesian analysis 1is
inportant, but this --

DR. RAJU:. | actually thought your project
fits nicely into the Bayesian franmework. | really
t hought so. I'mnot sure if Jeff does, but --

DR NI CKERSON: In fact, there are many

di fferent techni ques for analysis, and we're fortunate
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at Wash. U to have one of the world s experts in
Bayesi an econonetrics, Sid Chip (phonetic).

DR. SI NGPURWALLA:  Yeah, | know him

DR NICKERSON: So Sid --

DR SI NGPURWALLA: (Speaking from an
unm cked | ocation.)

(Laughter.)

DR. NICKERSON: "Il tell Sid he's rather
flat and see what he says about that.

But so there are a nunber of different
techni ques we're going to be using in order to anal yze
the data. It depends on what the particul ar question
iS.

DR. RAJU. Sure, okay. And then | had a
second question that's nore specific around a couple
of things you had here. You asked in the survey for
peopl e who t al ked about between one to five conpounds,
and you said that was sonewhat flexible. |Is that a
good idea for sonebody like that to be flexible if
that's the basis for you to discrimnate and eval uate
per f or mance?

DR. MACHER: | actually don't know if |
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said flexible. If I didsay flexible, | was in error.
Ckay? So here's the idea.

We're giving a survey, an Internet-based
survey which is going to take anywhere fromtwo to
three weeks to each manufacturing facility. These
manufacturing firnms are taxed in terns of what they
can provide us. So we want to make it as easy as we
can for them

For instance, we |earned about the
generics yesterday. They manufacture hundreds of
conpounds. So, in fact, do contract manufacturers.
W can't ask them to input information on 100
di fferent conpounds. So we have to be specific in
asking themto do their top five, the five that they
deemthe nost inportant in the facility.

Al nost every facility has given us five
conpounds per facility. Now, there are sone
facilities that don't operate. They're single
conmpound focused, but that tends to be the mnority.

Interns of flexibility, we're asking them
to give us those top five that they deem nost

inportant in ternms of whether our results woul d change
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the way they go about doi ng business, whether that
woul d change the way that they manage organize and
i npl enment technol ogy.

So | don't know if 1've answered your
guesti on.

DR. NICKERSON: So let ne add on to this.
There's a sanple selection issue, and that's your
questi on.

DR, RAJU: Yeah. It's not really that
you' re asking for five, but I haven't heard howyou're
asking themto decide on those.

DR NICKERSON: So let ne tell you what
the paraneters are. W have a set of paraneters we
asked them W' re |ooking for conpounds that are at
| east two years old, but were introduced in | ess than
ten years.

W asked t hemfor those conpounds that are
materially significant to them where that materi al
significance could be volune or revenue.

We al so have a nunber of characteristics
about the processes in terns of when they're

i ntroduced, how nmuch total curul ative production has
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occurred so that in our analyses we can fully
characterize the sanple selection that's invol ved.

So we do have these rather strict
gui delines. Wth just about every facility we've had
a discussion. So we're pretty confortable in know ng
what they've selected versus what they haven't
selected. So we have a pretty good idea of the ful
scope.

Qbvi ously a conmpound that's been out there
for 20 years, you're not going to see a lot of
i nprovenent in any of the production perfornmance
measures that we're | ooking for, and we're not going
to |l ook at those conpounds.

It makes no sense to | ook at a conpound
that just cane out |ast year because we don't have
enough accurul ated hi story. So that's the sanple
sel ection that we've decided on, and we do know what
the paraneters are pretty well.

DR G&OLD: Is it ny turn now?

CHAI RPERSON BOEHLERT: Dan, it's your
turn.

DR. GOLD: Thank you very much.
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| have two questions. Nunmber one --

DR. NI CKERSON: Do you teach at a busi ness
school, too?

DR GOLD: No.

DR. NI CKERSON: Ckay, sure.

DR. G&OLD: No. In fact, |I've never even
gone to a busi ness school. |Is that beneficial for ne?

(Laughter.)

DR. NI CKERSON: | don't know. W have
sonme prograns that | could interest you in perhaps.

(Laughter.)

DR GOLD: Deviations are |ooked at
differently by different conpanies. Now, you talked
about deviations as a general category. Have you
defined deviations for these various conpanies in a
way that enables you to say, "Yes, | amgoing to be
able to judge or |ook at the deviations at A, B, C, D
and E conpanies in a neaningful way so that | can
really wunderstand how they're handling the sane
deviations differently"?

DR. NI CKERSON: An excel |l ent question. As

| mentioned before, deviations is the toughest part of
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this, in part because as you nentioned and as Gerry
mentioned firns and even plans within firns wll
define deviations differently.

DR. GOLD: O course.

DR. NI CKERSON: Right. So what we've done
is we've provided standard deviation -- standard
definitions on different classes of deviations to al
of the participants, and we've asked them to define
their deviations in accordance with our definitions.

That said, we still expect there to be
pl ant specific differences in these neasures. So the
best we can do fromthe statistical perspectiveis to
put in what | call a fixed effect. That is, identify
that there's a different plant and that, in fact, they
may have different definitions or di fferent
t hreshol ds, but then | ook at the rates of change over
time of the different classes of deviations and the
anount of resources allocated to how you respond to
t hose deviations and conpare that to the way they're
organi zed to manage the devi ati ons.

As you probably know, in sone facilities

the group that identifies the deviation nanages its
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resol ution. In other plants, there's a cross-
functional team

DR GOLD:  Yes.

DR. NICKERSON: In other plants still it
gets shoved over to one group who i s supposed to deal
with it.

So we believe that we can analyze the
different ways in which the firm is organized to
handl e devi ati on and assess the rates of change of the
different paraneters we're neasuring.

DR. GOLD: Yes. There are sone firns that
i ncl ude maj or deviations as well as m nor deviations
as part of their deviations list. Are you segregating
these into just the major deviations?

DR. NI CKERSON: Largely to the nmgjor
devi ations, yes.

DR, GOLD: Yes, okay. A second item
Anot her apsect, very significant aspect of nmanagenent,
facility managenent, is change control. Now, you have
not nentioned at all the issue of change control and
the nmonitoring of change control techniques and

application of change control and the drive that
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change control may have on suppl enents, on validation
and reval idation and so on.

Are you neglecting that entirely?

DR. NI CKERSON: Excel |l ent question. The
answer is, no, we're not neglecting it entirely. In
the survey, it is hard to give you the full survey
because it's so |arge. In the survey, we pay
attention to where certain decisions are made in the
organi zation. So we know if decisions are made at the
low | evel, two levels up, three levels up

And we also ook at where conflicts are
resol ved when there are conflicts between and anong
different entities within the manufacturing facility,
and those questions we believe get at basically the
i ssue you' re descri bi ng.

CHAI RPERSON BOEHLERT:  Gar net.

DR GOLD: Yes, all right. The final

gquestion | have is related to, if | my, API
facilities. It is reported -- | don't know whet her
this is actually the case -- but is reported that

approxi mately 80 percent of the APIs that are used in

the U S. for dosage forns originate fromoverseas, and
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a lot of themare fromindependent API producers.

What percentage of the API facilities that
you've included in your study are independent API
producers and from what range of countries are you
going to be obtaining the data fronf

Can you just give us an idea?

DR. NI CKERSON: Sure, | can give you an
idea. We have maybe three or four independents in
Europe, and we have another four from the United
States. Those are independent APl producers.

DR. GOLD: None from Asia?

DR. NI CKERSON: I n our study we have only
focused on Europe and the United States, in part
because in order to get the study going, we felt it
was inportant not to take any noney from either the
FDA or fromindustry. The net result is we appliedto
a nunber of academc centers at Ceorgetown and
Washi ngton University.

Vell, fortunately we were abl e to get sone
nmoney, but not enough to i nclude either India or China
in our study. If we had a |arger budget, we would

nore than happily include themin the study, but it
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was just not economcally feasible to do so.

DR. GOLD: But even in Europe there are a
very | arge nunber of APl producers, independent API
producers, including four which seemto ne to be a
rat her nodest nunber.

DR. MACHER  Well, the participation is
vol untary. We have done our best job of marketing
this as best we can, and there are only certain, |
guess -- so many ways in which we can go forward.

| guess the other alternative is to do
not hi ng and not do the study at all. And what |'I|
also add is this is just the first phase. The second
phase and subsequent phases will add to the end.

But you know, we can't swallow the cow.
We need to sort of take a little bit off as we go.

DR. NI CKERSON: The other thing to realize
is you asked specifically for independent API
manuf acturers. We have a nuch |arger nunber of API
manufacturers that are in larger firns in Europe.
Sonme of them also sell out into the market. So, iIn
fact, we may have nore apparent APl manufacturers in

Eur ope than the four independents.
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DR GOLD: But the ones you're talKking
about, the larger ones in Europe, are they affiliated
with US. or nulti-national firnms?

DR. NI CKERSON: Sone are and sone aren't.

DR. GOLD: Some are and sone aren't. One
of my mmjor concerns are the ones that are truly
i ndependent and not very |arge and not controlled by
mul ti-national s.

DR. NICKERSON: |If you can give us a few
nmore nanes to participate, we'll include them

DR. MACHER: And actually since I amin
charge of marketing right now, for any of you
phar maceuti cal manuf acturers t hat aren't
participating, please cone see ne.

DR GOLD: Yes. Well, thank you very
nmuch.

CHAlI RPERSON BOEHLERT: GCkay. Garnet, your
turn.

DR. PECK: Yes. Wthin the 21 firnms, do
you have any sanpling of the so-called contract
manuf acturers, in particular, non-prescription drug

manuf act urers?
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A lot of these are very large volune
operations. | just wonder if there is a sanple.

DR. MACHER  Yes. Yes, we do, but we're
trying to avoid sone firns that, for instance, make
products |like skin lotions that are still under sone
FDA approval. W're |ooking for products that have a
phar macoki neti c benefit. Thi ngs |ike toothpaste or
skin lotion we're avoi di ng.

We do have contract manufacturers in the
sanpl e that do prescription and non-prescription drugs
within the U S. and w thin Europe.

DR. PECK: It's the solid dosage formt hat
| was specifically --

DR. MACHER  Sol id dosage, yes.

DR PECK: -- questioning.

DR MACHER Yes. CHAI RPERSON BCEHLERT:
O hers? Nozer?

DR.  SI NGPURWALLA: Wl l, as you know, |
don't teach in a business school, but sone of ny
weaker students have received positions in business
school s.

(Laughter.)
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DR, SI NGPURWALLA:  Now, |I'mnot going to
criticize what you have done, but I'mgoing to nake a
comment. | think the parallel between sem conduct or
manuf act uri ng and drug manufacturing is not quite the
sane because a sem conductor doesn't cause damage to
an i ndividual . It may, but nopst sem conductors are
like little light bulbs. You can throw them away.

What | would |ike to suggest is there are
sone manufacturing functions which involve great
risks, and you may want to | ook at those. Now, |
don't know whet her you'll have access to themor not,
but the Sandia |abs, for exanple, does manufacture
conponents for nuclear devices. They carry great
risks, and they have conme up with a system for
manuf act uri ng under highly risky conditions for risky
conmponent s.

You may want to | ook at that, and there
may be a better parallel between drug manufacturing
and what they are manufacturing. So what |I'm
suggesting is you nay want to | ook at manufacturing
activities that involve risky elements both in terns

of handling the elenments and also in terns of the
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consequences of bad manufacture.

That's just a suggestion, and it's not a
criticism

DR. MACHER: |'mactual ly goi ng to address
your concern. The drug products that pharnaceuti cal
manuf acturers nmake are safe. They are. There's no
question, and | think you' re m sunderstandi ng what
we' re doi ng.

We're looking at the process by which
drugs are manufactured, given that there's a |l evel of
safety that already exceeds any expectation, all
expectations. Wuat we're trying to do is inprove the
efficiency of the existing manufacturing process.
Okay? That's what we're trying to do. W're trying
tomke it sofirnms can inprove their yields and their
cycle tine, and so that they can sol ve problens nore
qui ckly.

That's our objective. That's our goal
There are a lot of parallels between sem conductor
manuf acturi ng and pharnmaceutical manufacturing, and
you and | maybe can talk on flying about those. 1've

been in 30 sem conduct or manufacturing facilities and
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about 15 to 20 pharnmaceutical facilities. So I think
| have a pretty good idea of the simlarities, and
they are there. They are there.

The products that they' re naking, yes, are
different. The manufacturing processes, the way you
organi ze, the way you mnanage, and the technol ogy
that's put in place have corollaries.

DR. SI NGPURWALLA: | think you're becom ng
on the defensive, and |I'm glad you are because that
gives nme an opportunity to cone back

(Laughter.)

DR, SI NGPURWALLA: Al 1'm suggesting is
| ook al so el sewhere, and | said |I'mnot criticizing
what you have done. All I'msaying is nmaybe there are
ot her avenues that may gi ve you nore insights and nore
i nformati on than what you have been doi ng.

So maybe you m sunderstood ny intent.

DR. NICKERSON: That's fine. Thank you.

CHAI RPERSON BCEHLERT: Any ot her questi ons
or comments fromconmm ttee nenbers?

A az?

DR HUSSAI N: I think I didn't clearly
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understand the coverage or how many generic forns
woul d be part of this because ny concern is sinply
that if we don't have, for exanple, APl manufacturers
from Asia and so forth, the survey m ght not reflect
the generic industry, and that's a concern al so.

DR. NICKERSON: It certainly is a concern
because at this point we don't have any of the Asian
manuf acturers.

DR, HUSSAI N: But how nmany generic
manuf acturers are in the product manufacturers?

DR. NI CKERSON: I don't have an exact
nunber for you because there are sone firnms that are
strictly generic manufacturers, but there are others
that have a little of both, and so | just don't have
t hat exact nunber for you. Ckay?

Clearly, there wll be sonme sanple
sel ection issues. No doubt about it. |If we go back
to the sem conductor industry, we studied a total of
36 manufacturing plants which if you | ooked at the
nunber of the firnms involved, the firnms represented
about 80 percent of the industry. The plants didn't

but the firns did.
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And | don't think we have firns that
represent 80 percent of the industry. W still have
firmse that represent a substantial share of the
i ndustry.

So there is this tradeoff in terns of
getting all of the little firns, and we're certainly
under sanpling on the little firnms mainly because
they're the ones that have the fewest resources to
contri bute.

To fill a survey, just for people to get
a sense of this, it takes two to three person-weeks,
which is very costly for the firm and we're very
sensitive to that. We have been ecstatic at the
participation we have received so far.

l'd love to have nore of the smaller
firms, but as long as we understand what the sanple
selection is, as GK was pointing out, then we can
interpret the results accordingly.

CHAI RPERSON BOEHLERT:  Ken.

DR. MORRIS: Yeah, just a quick coment.
Per haps the way forward i s because you're at the stage

of getting the Phase 1 results, maybe after that it
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will facilitate expanding it to cover sone of these
concerns, but having worked with the sane nonetary
constraints, | know you can't swallow the cow,
al t hough certainly we'll try.

So it may be the best way forward is to
categorize this the sanme way we're talking about
exanples that we need. So if we lunp this, if you
will, not to do any violence to the study's benefits,
but if we lunp this in the sane category as creating
exanples, then the first stage may be just to
di ssem nate the results of Phase 1 and then hopefully
resolve the issues of recruiting as well, sone nore
funding so that you can do this without having to fly
coach.

DR. NICKERSON: That's exactly right. W
have been flying coach and staying in coach also
Once we're done hopefully the value -- Howard
Johnson's. No -- once the study is done, hopefully it
wi |l denonstrate the value that we believe is in the
study, and as the manufacturers perceived the val ue,
then perhaps there will be other people signing up

and perhaps once we have denonstrated our ability to
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mai ntain confidentiality both with the FDA wth

respect tothe FDA data -- I'Il point this way because
the industry reps. are over here -- with respect to
the industry data, then that wll also provide a

little nmore legitimacy, and that may allow us to
advance to a second stage.

CHAI RPERSON BCEHLERT: Any ot her questi ons
or comments fromconm ttee nenbers, FDA?

(No response.)

CHAlI RPERSON BOEHLERT: I f not, thank you,
gent | enen.

DR. NI CKERSON: Thank you.

(Appl ause.)

CHAlI RPERSON BCEHLERT: W are slightly
ahead of schedule, nore than slightly ahead of
schedul e. What | propose is we take our break now for
15 -- well, you don't have to break Nozer

(Laughter.)

DR SI NGPURWALLA: But then you won't
break when | want to.

CHAlI RPERSON BOEHLERT: Well, that is a

problem We'Il allow you an individual absence.
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DR. HUSSAIN: Madam

CHAI RPERSON BOEHLERT:  Yes, A az.

DR. HUSSAIN. We probably are behind.

CHAI RPERSON BCEHLERT: Oh, we're behind?

DR, HUSSAI N:  Yes.

CHAI RPERSON BOEHLERT: Ch, we've got one
nor e speaker.

DR.  HUSSAI N: Wll, the next topic was
supposed to have started.

CHAI RPERSON BOEHLERT: Ckay. |'msorry.
We're not going to break. Nozer, you're correct.
| ooked at it rapidly. Yeah, |'ve been away too nuch.
I "' m thinking about vacation on Friday.

But okay. Qur next speaker is Gegg
Cl aycanp. Sorry about that.

DR. CLAYCAMP: That's all right.

Good norning, |adies and gentlenen. \%%
father taught in a business school, and actually
started at the Sloan School, and | nention that in
that -- let ne see if | can keep this started -- that
risk analysis borrows a lot from many disciplines,

i ncl udi ng busi ness managenent , econoni cs and
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statistics and engi neering, et cetera.

And, indeed, ny father is a Ph.D in
econom cs and had gone on to advi se corporate boards
basically in the business strategi c managenent, risk
managenent area, and even as short as a year ago, we
wer e di scussing how do we advise in ny case on risk
end points and in his case on market penetration and
percent share and so forth, and suddenly the |ight
bul bs went off and we realized after all of this tine
our careers had nerged and we do exactly the sane
thing. W just had a different |exicon.

And so just setting that, | think ny role
in these talks here is to set a philosophical
background for what our team has been working on, and
so | just thought 1'd start with that little personal
observati on.

Risk is anintuitive and fam |iar concept
to everyone. |If | polled each one of you, you would
have your own -- | seemto be on auto pilot here -- if
| polled each one of you, you would have an idea of
what risk neant to you and what it neant to the

organi zations you work in, and they mght differ. At
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least on first blush, they mght differ from one
definition to the next, and they're probably all
correct in that we can tease out the el enents of risk
in everyone's definition, although they may seema bit
different.

And the trick is when you have such a
conceptual basis, rather than sonething that's nore
concrete and exacting to everyone, it ends up being a
difficult challenge for a large and conplex
organi zation to settle on one definition of what risk
means to them

And that has been a large part of this
process, is getting everybody at the table to say,

"Okay. What do we think is risk in these terns?"

Vell, risk assessnent, which you'll hear
about a lot in this process -- ny show is on auto
pilot here, | think. Oay. It's still flying onits
own.

Ckay. Burt risk assessnment is not a
single process, but a -- okay. Borrowi ng from the
Nat i onal Research Council, risk assessnment is not a

single process itself, but it's just really a
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systematic approach to organizing and analyzing
scientific know edge and information, and noreover,
this information is directed at supporting a risk
deci si on.

Ri sk managenent can be viewed as a
systematic process for identification, assessnent,
control and conmuni cations of risks to life property
or other things of value, including you may actually
want to consider the risk of losing a viewif there's
construction across a bay from your sunmer place or
sonet hi ng. | mean, anything can be set in that
framewor k, things of val ue.

As a broad concept, we have as |'ve stated
many possi bl e neeti ngs, dependi ng on t he i ndivi dual or
the organi zation or even parts of the organization.
This effort is conplex in scope and requires thinking
about risk in many different contextual |evels, and |
bel i eve that we can do that w thout departure fromour
overall m ssion to reduce, manage, and control risk to
public health

Sothat's where |' mstarting from and now

"1l try to paint alittle broad brush stroke picture
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of where these processes are in thinking of
hi erarchi cal levels of risk nmanagenent.

As used here, we'll refer to high level as
the broadly based general and principal driven
appr oaches. These are the ones that are nore
qualitative and are based on the principals that are
shared anong all fields of risk nmanagenent.

The low | evel approaches refer to very
specific nodeling and discipline driven approaches.
You can view this as a hierarchy in processes and
systens that high |evels can generate a nunber of
different low |evel approaches and utilize those
approaches in an organi zati onal problem of dealing
with many types of risks, nmany types of hazards, et
cet era.

Ri sk ranking and filtering that we'll talk
about here is a high | evel approach or process, if you
W sh. So, for exanple, in looking at the
phar maceutical area, in particular, | borrowed this
from an FDA report on nanaging risks for nedical
product use just show ng us that there are known si de

effects that cone out in the pre-market review of the
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safety and efficacy of the drug or the device.

There's actual nedi cation or device errors
that occur once there's practice so that the m ssed
medi cation errors in hospital settings, for exanple,
and device errors, and there's this area called
product defects. The product defects are one area tha
this particular effort has been focused on.

There's al so t hese unexpect ed
consequences, and that is so that we can't be all
knowi ng, and essentially it has been called Phase 4.
We see things happen when there's |arger popul ations
using pharmaceuti cal products, that they were
unanti ci pat ed consequences.

Well, the drug quality in one viewof this
is that drug quality is really focused on those
product defects, and the public health side is what
we're trying to link up wwth and i nprove that |inkage
inthis initiative.

So quality systens, one way to view that

is that it's really focused on decreasing the

i kelihood that you'll experience probability defects
and also will decrease the chances that given that
SA G CORP.

202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

69

sone woul d occur anyway even at a lowrisk, it reduces
the chances that those will ever nmake it to the
patient.

But there's a variety of risk tools that
support quality systens directly, and these are, you
know, ongoi ng and | ots of discussions between the | CH
@B and @ efforts, and these tools that 1've listed
here are things such as failure node and effects
anal ysis, FMEA, and fault tree analysis, hazard
analysis and critical control points, probabilistic
ri sk assessnment, root cause analysis, and many ot hers
and many others that are being invented as we speak
that typically are conbinations of processes and
nodel s that have already been devel oped. They are
just new hybrids and slightly changed from the
hi stori cal nodel s.

And these tools are very helpful for
focusing on assessing and managing risk, given a
speci fic product or product class. It's when you can
get down to the lowlevel detail |evels that you want
tool s that can address very specifically these i ssues.

On the other hand, at a high |level, the

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

70

FDA and organi zations, manufacturing organi zations,
are also faced with dealing with a lot of different
i ssues and yet hopefully bringing them into sone
prioritization in their work planning for their
busi ness or regul atory frane.

So, in other words, you're trying to put
on the sane table all of the apples and oranges and
mx that with the beans and the potatoes and
everything else. W deal with alot of conplex issues
and a lot of issues that have different health
endpoints. They have different hazards and so forth.

So how do we nake sense of that at the
hi gh | evel ?

And so one way to view this is that you
have a series of these on the pharnmaceutical side, a
series of these nodels shown in the previous slide and
the tools that mght be used to do the high Ievel
prioritization anong many di fferent types of products
are things such as hi erarchical hol ographi c nodel i ng,
whi ch has been witten a | ot about by Yackov Hai nes,
a systens engineer. It conmes from engineering.

Ri sk ranking and filtering is also one
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that he spent a lot of tinme on and that has a history
i n aerospace, as well as manufacturing processes.

And risk matrices, and | put the ellipsis
at the bottom of that to indicate that there' s many
hi gh | evel processes that are being discussed in the
ri sk managenent side.

Ckay. So questions will change and tools
will change with the level of analysis. At the |ow
| evel our risk questions mght focus on identifying
and characterizing risk todrug quality for a specific
product or within perhaps a specific product glass.

And we can hopefully in nmany cases start
to see quantitative neasures and quantitative
anal yses, and these analyses will be driven by those.

At the high level risk questions focus on
how t hi ngs conpare with each other. R sk ranking is
really you can think of it as a series of decisions to
start to prioritize or rank within a given class and
then across «classes as well. And these are
essentially tools that are customzed for each
application, and sothisis alittle bit different and

relies on conmttees willing to be creative and put
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their best thinking forward to borrow from every
applicable area they can think of and custom ze an
appr oach.

And it's really driven by principles nore
than cal cul ati onal endpoints. Okay. So just as one
| ow | evel exanple, |I took a slide that I think nmany of
you have seen before, and | take a fault tree
analysis, and that's kind of a favorite of mne
because | cone froma radiol ogi cal health engi neering
background, and this was a favorite of getting
licensing for nuclear power, was to do very highly
guantitative fault tree analysis, which is starting
with we've got a failure at the top.

If we take a light bulb failing and just
for a second think about when that light bulb fails
what goes through your mnd. Well, if |ove analysis
like some of us do, a whole lot of things go off,
like, well, there's no electricity. There's a
t hought, and the gl ass m ght be broken. The filanent
m ght be broken. There m ght be a vacuuml eak, and so
that first gate just belowbulb fails is ny Power Poi nt

representation of an or gate. It's either/or on those
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first four boxes there.

But you can take no electricity on the
left side of the slide. You can take that back
another step and say, well, you mght have no
electricity because either the power plant failed or
the power line failed or the connector was corroded,
et cetera.

And you can take that even farther down
anot her step. The power line fails and wi nd broke the
line or a tree breaks the |ine. Just an old tree
falls on it, et cetera.

Well, this shows how conplicated right
away a very sinple failure can beconme, and this is
quite mnimal to probabilistic nodeling. It has been
used, again, in safety analysis many tinmes, and
there's one challenge, and that's that if you take
even a sinple manufacturing line and try to do this,
you'll quickly find that you' ve got an enornously
conplicated problem at the first glance. You can
break down every piece of equipnent into its various
faults, and the sources of those faults, and right

away you're into a very conplicated subject.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

74

And this has been done for things |ike
process chem cal manufacturing where there are
significant safety issues in terns of, you know, if
you m x a couple of chem cals you get a very unwant ed
reaction from toxic gas release to explosions, et
cetera. And so there's very el aborate nodeling on the
chem cal nmanufacturing side to try to do risk
projections for faults in the manufacturing.

Well, sonme of these |owlevel tools, they
have anot her hazard t hat we al ways need to t hi nk about
in these contexts, and that's the philosophical or
comuni cation type side of these. Wen you develop a
hi ghly quantitative risk nodel which may be built on
initial paranmeter estimtes, whether they're flat
priors or Jeffrey priors (phonetic) or whatever,
they' re put together, and they cone up with sone risk
estimate, and they cone up with sone uncertainty at
the end of that.

That itself my comunicate to the
audi ence that the audience may hear that you have a
| ot nore precision and knowl edge about your nodel than

you actually do. You have to be very careful that on
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the quantitative side, it starts to look nore
i npressive than the data that may be supporting it.

So we're very cognizant of that, and we
work very carefully to avoid | ooking |i ke we know nore
quantitatively about a systemthan we actually do.

Well, that's one possible hazard in a
fault tree. The other problemis that you start with
that fault, and you nay m ss the whole picture. You
can go down this fault path, and you m ss the whole
picture, and the exanple | like to use does cone from
the radiation field, and that's the Brown's Ferry
nucl ear accident in the md-1970s roughly.

It had, of <course, in its licensing
process, had very el aborate fault trees and used a | ot
of reliability analysis in its history in building.
But what it didn't capture is that a couple of
pl unbers insul ating sonme duct work woul d check for a
breeze and check that there's penetration of this duct
work with the |lighted candl e, which caught sone foam
insulation on fire. The fire spread because there was
a breeze going through the penetration, and it turned

out redundant safety systemcabling, and so everyt hing
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went wrong, and it canme very close to neltdown st at us.

And you know, that wasn't in the fault
tree that these woul d share penetrations and so forth.
So we have to be aware that in any type of nodeling
that we do at the |Iow and high level of all sorts of
ram fications of what it's communi cating, what it can
really tell us, and be very aware of the uncertainty
in our nodeling itself. \What about other nodels and
ot her views of the world?

So why use high level systens nethods in
risk managenent? \Well, as | nentioned, |ow |eve
approaches are, indeed, elegant and capture nmany
details, but they mss interactions and relevance
across systens. Conpl ex quantitative nodels, as |
mentioned, may convey a level of precision and
understanding about a system that's unjustified.
Different |evels of understandi ng and quantification
may exist for each subconmponent, but a high |eve
seeks optimal use of diverse kinds of information to
informrisk decisions.

So quantitative ri sk assessnent nodel s are

only one thing on the risk manager's tables. There's
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lots of other inputs as we all know going from the
val ues of the stakehol ders, the public, the political
i ssues, the legal issues, you nane it. It's all on
the table, and these are only one of the issues.

Hi gh | evel nodel s real ly have their source

and systens approaches in thinking, and we can
have the chicken and the egg discussion on whose
field, business, engineering or whoever started this
all, but nevertheless, it's all shared at this point
and is useful for our work.

The ri sk managenent of conpl ex systens is
mul ti-objective. It has got nultiple decision nakers.
It's hierarchical. There's hierarchies and there's
lots of overlap, and sonetinmes there's conflicting
obj ecti ves and endpoi nts.

And generally these exceed our human
capacity to put everything in a sinple nodel. So to
just go over again kind of the broad brush stroke
phi | osophy of where we are with this, we | ook at using
the one | ment i oned, hi er ar chi cal hol ogr aphi c
nmodel i ng, which refers to the fact that it's nulti-

di nrensional and it's hierarchical.
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And basically this slide and the next
couple show that it just starts with an organi zati on
of information. Recall 1 said risk analysis, risk
managenent s a systematic organization of the
information, and so that's kind of the commbn sense
i ssue. Wiat are the things that we think are rel ated
to risk and given that we can identify the risk
endpoints that are in our interest frane.

And so those may fall wthin areas of
health, conpliance, resource, social, political
geopolitical. You can go on and on and just put
everyt hing on the page.

So how do you nmake sense of that in high
| evel approaches? We'll tal k about one here, whichis
risk ranking and filtering, and that's to drill down
beyond that highest level and start to flesh out a
nodel with what factors we think may be inportant in
predicting risk.

And those may fall into classes of product
and process and whatever that are at a nore detail ed
level than in our initial chart.

There may be a variety of endpoints where
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we can start to get closer to that | owlevel and maybe
eve envision having sonme quantitative nodels in form
what inpact does |oss of sterility have on risk, and
you know, that's our pipedream thinking for risk
anal ysts i s, gee, when can we get to this and get sone
real quantitative tools going, and that's a ways off
in many of our areas right now

You systematically develop the | ow | evel
details. So, for exanple, you could break down into
what are the things going on by process that m ght
affect sterility, and actually get intothe fault tree
anal ysis and failure nodes and effects anal ysis that
are at the low | evel.

So | owl evel anal ysis can be quantitative,
relying on these other tools, but data gaps may need
tobefilled with estimates fromexpert solicitation,
and there's a lot of intelligence out there that is
accunul ated experience of doing this for years, and
how can we tap that information because it m ght not
be existing in a database or in a quantitative tool?
How can we tap that and use it to inform our risk

based decision nmeking, and that's where expert
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elicitation cones in. It's tapping the nental nodels
that are already in existence.

Sonetinmes only qualitative informationis
avai l abl e for specific processes. So perhaps we m ght
have a qualitative scale such as |ow, nedium and
hi gh, and | just showed one exanpl e of severity scale
and a probability scale because in many of the high
| evel definitions of risk, risk will be placed in
terms of probability of occurrence and the severity of
occurrence. And so that's just an exanple of what
that kind of qualitative scoring mght |ook |ike.

Now, of course, this can mature over the
years, and very | owcoul d eventual |y defined as one in
a mllion and low as one in ten to the fifth and
what ever. You can think of this as a beginning, and
it can inprove as nore information cones to the
pr obl em

And this just follows up on it that there
is sone reciprocity that in this concept of
conbi nati ons of severity and probability, that you may
have sonething that is of high occurrence probability

and | ower severity, and that may fall in the sane

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

81

range as sonething that has the inverse, the high
severity and | ower occurrence probability.

Eventually, risk ranking and filtering
wi |l take whatever information that can be identified
and | ooked at as helpful in informng the goal of
ranki ng our risks and pooling those in sone form
usual Iy very sinple mat hemati cal processes to average
and wei ght can be used, and try to cone up with sone
ranki ng by conbi nati ons of the data that we have and
the expert elicitation data, et cetera.

Now, the question is what is the filter.
Well, you know, these are not classical, enpirically
dri ven nodel s whi ch have randomsanpl i ng and so forth.
We just don't have the information and the ability to
set that kind of thing up.

So your best intentions to try to capture
nodel s of risk in a given process or given product and
so forth, you may come out that everything ranks the
sane at the end, and so filter is a nice way to say
you can go back and say we're going to put a policy on
that that can, for one thing, expand the scale and

deal wth those issues of do we have enough range to
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be able torank inthe first place, and it can al so be
that the filter is the policy driven aspect, and
that's -- in other words, if we have resources that
can only cover sone percent of all of the things that
we'd see as being work that needs to be done, you
know, what would that top n percent |ook like, or X
percent across all organizational units

And these are very difficult policy issues
soneti mes because the worst n could be | ooked at as
across the entire organization or across units of
or gani zati ons. Filters may have risk, resource or
anot her basis, and they may have differential effects
on the final ranking. So those may need to be
conpar ed.

So, for exanple, if you had sone kind of
ri sk score and all of these organizational units just
| abeled A, B, C through S, you m ght have a natural
scoring that fell out of that risk ranking, and
filtering, and you m ght use a risk based filter that
says, well, if anybody exceeds this overall risk score
of whatever, then that organizational wunit 1is

prioritized, and so they all did in this case the way
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|"ve drawn that line arbitrarily there.

The other way mght be to take a nore
Perito (phonetic) type approach and say we're goingto
get the nost of the risk score in that top level A
through H, or whatever it is, and have it driven by
t he resources of available to do that.

So those are the types of questions that
the risk ranking and filtering leads to once you
actually finally get the ranking out of nodel.

Where does it fit in the overall cycle of
risk analysis or risk managenent in sonme witings?
Well, you start sonewhere, of course, and our belief
is that starting to |look at the potential for risk
managenent nodels is better than having nothing at
all, andit's better than relying on purely historical
information |ocked in people' s heads. W want to
tease that out into sonething that's workable for now
and the future.

Start with assessnents, databases. You
know, conme up with sone nmulti-factorial risk node
which is on the assessnent side, and that then is

information that goes into the risk nmanagenent side.
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And as | nentioned, the not only risk
ranking and filtering goes into prioritizing work, but
ot her factors are al ways at the ri sk managenent tabl e.

Data sources, including quality systens
and manufacturing science, in ny view they really
informthe risk nodeling at that side and, therefore
informthe risk ranking and filtering, but they are
really at the heart of the detailed information, and
this is all as shown as a cycle that goes on. It's
iterative and hopeful ly i nproves with newinformation
in each cycle.

Well, | hope |I've conveyed that on the
hi gh | evel thinking and the philosophical thinking,
that we're at a chall engi ng area where we do get sone
real quantitative information here and there, and we
have a |l ot of qualitative information fromexperts who
have been doing this work, who have in their head a
nmodel that is working perhaps. And it's as Bernstein
said, that risk managenent deci sion making are about
where we confront probabilities, and it's a bal ance
between the neasurenent and the gut because risk

managenent is a judgnent, and it uses any kind of
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information to nmake the best judgnent possible.

Ckay. Thanks.

(Appl ause.)

CHAI RPERSON BOEHLERT: Thank you, G egg.

And | think we have one nore speaker
before we take a break. W' re going to hold questions
until we've had the four speakers on this topic.

MR HOROWTZ: Let's see if | have nore
luck with this. GCkay. So far so good.

Ckay. What I'mgoingtotry to dois take
up where Gregg left off and transition to di scussing
how sone of the concepts that Greg di scussed that have
been used in other contexts relate to our specific
guestion at hand, which is: how can we be sure we get
t he nost bang for our buck wth GW inspections?

Now, that question is even broader than
what |'m going to be focusing on and what we'll be
focusing on. W're not going to be discussing all of
the different aspects of the GW program W' re not
goi ng to be discussing howto nmake the GVP program or
GWs t hensel ves nore ri sk based.

But what we're going to be focusing on is

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

86

putting aside those other questions now with the
program that we have, with GW regulations and
thinking the way it is currently now. How should we
best all ocate our very limted inspectional resources?
Where should we go first so that we don't run out of
GWP i nspectional oversight resources before we get to
sone of the nost inportant sites to | ook at.

So let ne go back to the start of the GW
initiative. In alnost two years go, in August of
2002, which | look back at the -concept paper
periodically, and " msort of surprisedthat there are
as many things in there that are sort of predictive of
where we ended up because | think at the tinme a | ot of
peopl e vi ewed t hose as pi pe dreans and j ust words t hat
FDA was saying, but | think we have taken sone
i nportant strides.

And this nodel, our effort, we're really
just getting off the ground on it, is an effort to
pout into practice sone of those words that we put
forth in August of 2002.

One of the reasons we said we were

undertaking the initiative, and these were three
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quotations here is that we wanted to evaluate the
currency of our drug quality prograns given that it
had been 25 years since anyone had cl osely | ooked at
GWs and drug quality closely as we are now. But we
wanted to, anong other things, |ook at determ ning
whet her FDA resources are being used nost effectively
and efficiently to address the nost significant public
health risks, and we also said that in order to
provi de the nost effective public health protection,
we should match the level of effort against the
magni tude of the risk

Now, that's much broader t han where you go
for your inspections, of course, but we al so said that
resource limtations prevent wuniformly intensive
coverage  of al | phar maceuti cal product s and
production. Although t he agency has been i npl enenti ng
ri sk-based progranms in sone sense, a nore systematic,
rigorous risk-based approach will be devel oped.

Well, what we're tal king about today, |
think is just the first steps towards that end. This
is a slide that amazes nme, and it's the first tine

that 1've presented it in public because | just
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couldn't believe the data, and |' ve presented t he bl ue
line before because there is a |lot of evidence that
our resources available to conplete systens based
i nspections have declined significantly over the
years.

Now, sone of that decline has to do with
resources being put into pre-approval inspections
whi ch have a GW conponent to them but that partly
expl ai ns sone of the decline, not entirely because it
is quite precipitous, and | think the trend is |ikely
to continue even though we've tried to stave off sone
of the decreases in the |last few years.

But this greenlineis quite extraordinary
because it shows trenmendous growh in the nunber of
donmestic registered firnms, and that surprised ne
particul arly because as this industry is globalized,
| though there would be not such a steep increase in
donmestic firnms. | expected to see just a steel
increase in foreign firns.

And what | think this tells is sonething
el se that's been going on in the industry for the few

years, and that's nore use of contract facilities,
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nmoire outsourcing and the phenonmenon which is not
sonething this group typically gets involved in of
nmedi cal gas repackagers. A lot of these facilities
starting in the '90s began registering with the FDA
Many of themwere engaged in this activity before, but
nore and nore started registering.

The nore inspections we did, the nore
regi stered, and the nore problens we found, the nore
i nspections we did, and it got to the point where
about half of our inspections were devoted to nedi cal
gas repackaging, and this is taking nedi cal gases from
| arger tanks essentially and putting it into smaller
tanks. It doesn't raise many of the quality issues
associated wth nore conpl ex drug manufacturing.

But anyway, the point of this slide is
sinply that it becanme very clear to us before we
started this initiative that what nade sense in 1980
and in 1978 as a strategy for inspection to neet our
bi enni al inspection requirenent no | onger makes sense
any |onger, and we need to think about where this is
going for the future. Every inspection has to count.

So we mght not have perfect data. e
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m ght not have perfect know edge, but we need to at
| east do the best we can to systematically use the
information we have to prioritize our sites for
i nspecti on.

So what |'mgoing to do nowis try to wal k
you through how we got from our sort of vague
understandings of risk to try to take some of the
consensus definitions out there of what risk is and
how we use that to develop factors and then try to
organize hierarchically as Gegg described these
factors into a nodel that we could explain to people
and that we would use for thinking about identifying
risk factors, weighting them and then prioritizing
and ranking sites for inspection.

So let nme start with risk. As G egg
poi nted out, everybody has their own definition of
risk, and they all have certain value to them and
they are all probably correct in certain contexts, but
we wanted to go with a consensus definition, and | SO
and a lot of other consensus definitions typically
i nclude two el enents. They typically include the

probability of a harms occurring, and if it does
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occur, the severity of that harm
And so |I'm going to look now at the

wor ki ng definitions from@@ to sort of figure out what

harmis and how to apply these terns. | recognize
there was a spirited discussion on (0. It's stil
very much a work in progress. These definitions

aren't exactly the way we in FDA woul d have done it,
but I think for our purposes today they're
illustrative of how you m ght go about thinking about
t hese issues.

Al right. So if risk is about the
probability and severity of harm of course, the key
isrisk to what. 1In other words, the key is how you
define harm and the @ definitions sort of walk you
t hrough several definitions to actually figure out
what harm in the context of pharnmaceutical quality
m ght be.

And they start out by saying harm is
damage to health, including the danage that can occur
fromthe loss of product efficacy, safety, quality,
and availability. Well, that, of course, begs the

guestion, what is quality.
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Yesterday we heard sone discussion that
Dr. Wodcock has sone thoughts on quality that | want
to link to these @ definitions. So we're going to
focus on quality as the primary harm that is, the
core of the risk we're | ooking at.

Al right. So what is quality? Well,
there's a lot of literature out there on quality, nd
it has to do with the degree to which a set of
i nherent characteristics of a product, system or
process fulfills requirements. Well, that just begs
t he question of what are the requirenents.

The needs or expectations that are stated,
generally applied, or obligator by the patients or
their surrogates, and | think we tal ked yesterday
about how the regulators sonetinmes have to stand in
for the patient to determ ne the needs.

So let nme sort of try to conbine these
terms. M understanding of how those @ definitions
and SO definitions fit together is that risk quality
is the probability and severity that a drug wll fai
to neet the needs and expectations of the patients and

their surrogates.
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Ckay. So what are the needs of the
patients and expectations of the surrogates? Well,
that's what we heard yesterday that Dr. Wodcock has
gi ven sone thoughts on, that | think link up nicely to
this, and she tal ks about clinical perfornmance being
the key, and she said recently in May and before that
several nonths earlier it's the delivery of efficacy
and safety as described in the | abel derived fromthe
clinical trials.

But | think we all know intuitively that
the needs and expectations of the patients also
include the availability of the drug, sonething we
should consider in our risk matrix, and sonetines
price, but that is sonething that consuners are nore
readily able to discern and are | ess dependent on FDA
for, | think

Ckay. So Dr. Wodcock goes on and tal ks
about how clinical performance is how the drug
perfornms as described in the approved | abeling, and
that it delivers the relevant attributes of the drug
and the clinical database on which the FDA approval

deci si on was based.
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So that begs the question which she
answers: what are these attributes that can serve as
surrogates for clinical performance? Because these
t hen becone the core to the risks that we're going to
focus on.

And she identified sonme of the standard
things that people talk about here, and this is
largely true to her slide. W can all disagree about
certain aspects, but | think we all intuitively know
that there are certain areas that are critical quality
attributes, that if there is a chance that one of
those things or nore of those things could be nessed
up, that's the kind of risk quality we're talking
about .

So then risks to pharmaceutical quality
can be identified based on the probability and the
severity of an adverse inpact on one or nore of those
attributes. And you could explicitly include factors
that mtigate the probability and severity of those or
the factors that have a positive inpact in your risk
nodel , and we tried to do that.

Ckay. So let me try to summarize
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graphi cal ly ny conceptual thinking and our concept ual
t hi nki ng that underpi ns the nodel

So we have the probability and the
severity conponents here which make up harm and
ultimately it's the probability and severity of the
adverse inpact on quality attributes that are that
harm And so the quality attributes are sort of the
| i nkage between the needs and expectations of the
patient to the harm that we're seeking to eval uate
risks or probability of severity of adverse inpacts
on.

So I know that's a lot, but really we
tried to sort of go back then and say, all right, so
how do we go about identifying risk factors with that
conceptual framework in mnd, and | think this is sort
of intuitive to a lot of people. Wat hazards can
adversely inpact drug quality, attributes, and
surrogat es; what processes and paraneters are critical
for those quality attributes and surrogates; what
factors may affect the identified hazards and the
critical parameters and processes; and ot her vari abl es

that mght be predictive of drug products with or
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wi thout the identified quality attributes.

And that sort of, | think, goes back to
Gregg's hierarchical chart. It's just sort of trying
to organize our know edge, thinking, and intuition
about these factors.

kay. So we start with fromthe previous
chart the probability or severity of adverse i npact on
the quality attributes. W identify risk factors
W, of course, have significant data limtations which
prevent us fromincluding sone of those in our nodel.

We want to buildincertainincentives for
devel opi ng process under standi ng, for doing the right
thing, and for adopting the kinds of practices that
are believed to be correlated with high quality
manuf act uri ng. You take those risk factors. You
quantify them You aggregate them You rank, and
then you start all over again.

And that's sort of the nodel that G egg
presented. Okay. Well, I"'mnot going to get into the
details of the nodel during nmy presentation right now,
but we did that, and we |ooked at factors, and we

fried to organize theminto categories.
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Now, there's nothing special or unique
about these categories. You could slide it ten
di fferent ways, but we felt that sonme of these factors
are about the product. Sone of them are about the
process, and sone of them are about the facility.

So what we tried to do is look at the
risks associated with each manufacturing site and
aggregate them and rank them against the risk scores
for the other manufacturing site. So our goal is to
systematical ly i ncorporate our current know edge about
drug quality risks in an effort to prioritize sites
for periodic systens based GW inspections.

VWll, not surprisingly, we encountered
sone very significant data |imtations, and that
prevented us fromcapturing sone of the el enents that
we hoped to capture this round, and | think this is a
chal | enge obvi ously.

But it's also a great opportunity for us
to go back and |look at our data systens and start
t hi nki ng about howto better capture data that will be
nmore useful for this activity.

W also want to create the right
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incentives for drug manufacturers to adopt the
practices that are correl ated and connected w th high
performance and high regulatory and high efficiency
performance. And | think this is an opportunity to do
that as well.

Ckay. So I'mgoing to just go through a
slide each on each of those boxes. Renenber there's
product, process, and facility, and I'mgoing to just
try to explain why we drew the |ines for those three.
It could have been done other ways, but when we were
t hi nki ng about this category of factors, the product
factors, we were thinking about what are the intrinsic
properties of products such as the deficiencies in
quality, if any, would have a nore advertise health
i npact than others.

And we have sone good recall data that's
potentially useful, and anong other things, it tells
how the agency classified those defects associated
with those products or dosage forns.

Anot her box was about the facilities and
what we felt is there's a group of factors that really

addresses the question are sone manufacturing
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facilities or manufacturers in sone cases nore |likely
to produce a product with quality problens.

Well, we think that the effectiveness of
the quality systens are predictive of that, and we
believe that there is a connection between the
conpliance history or the inspectional record
associated with the firm O  course, not al
vi ol ations are the sanme, but we do believe that there
is sone predictive aspects there.

Now, i nterestingly, one of the el enents of
risk is exposure, and | think it relates in part to
severity and in part to probability, but if sonething
goes wong at a facility, the inpact is likely to be
much greater if the drugs are going to every household
inthe world or in America than if it's just a |ocal
facility producing a few drugs for the community.

So we felt that exposure of the drug
products manufactured in a facility is a risk factor
that ought to be considered by the agency in
prioritizing its resources.

We al so are very nuch | ooking forward to

the results, prelimnary and future results, from
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Prof essors Macher and Nickerson so that we can | earn
from and gl ean sone additional factors that may be
predictive of success that relate to the particul ar
facility.

Ckay. Then anot her category of factors we
categori zed as the process factors, and | think this
is intended to answer the question are sone
manuf act uri ng processes for particul ar product cl asses
nore likely to go wong than others? Intuitively we
sense that sonme processes are nore conplex and sone
were sinpler, but our data is very limted on this.
W didn't have any good quantitative data.

So our risk managenent experts suggested
that we use expert elicitation. Now, we've started on
this process internally within the agency. [It's our
hope to expand this external experts |like yourselves
and make sure that we're capturing the best expertise
that we can get, but the Ofice of Pharmaceutical
Sci ence, for exanple, select, hand pick their best
people to try to assist us in working on that survey.
We have participation from field investigators who

have a perspective, fromconpliance people, fromfol ks
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across three different centers.

What we're trying to do is to use expert
elicitation to identify risk factors and to assist us
in this approach. They're going to | ook at, anong
ot her things, the risk of contam nati on or m x-ups and
the risk of the loss of the state of control for the
process for particular product classes.

There may be a potential here as well for
process capability netrics and to include other
quantitative factors inthe future for this nodel, and
we | ook forward to your input and others' on how we
could do that.

| think I've been very candid with you
that we recogni ze that this is a beginning. This cake
i s not baked yet, but we do believe that there's great
opportunity for us to growand to use this nodel to be
nmore rigorous and systematic about our approach to
selecting sites for inspection.

But inevitably the nodel can only be as
good as the scientific or technical assunptions and
the data that are used to develop the risk scores. W

don't think there's anything magical about the
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processes we're using.

Mul tiple iterations and successi ve
revisions will be necessary and we hope will reflect
a grow ng know edge base both within the agency, but
nmore inportantly outside the agency, and it will al so
reflect the extensive input from our internal, but
ultimately we hope fromour external experts.

So your input on prioritizing for
i nprovenent we hope will be very hel pful, and we | ook
forward to that.

Thank you very nuch.

(Appl ause.)

CHAlI RPERSON BOEHLERT: Ckay. Thank you,
Davi d.

Now | think we're ready for break. e
will take a 15 m nute break and reconvene at 10: 40.

(Wher eupon, the foregoing matter went off

the record at 10:26 a. m and went back on

the record at 10:43 a.m)

CHAlI RPERSON BOEHLERT: Okay. We're ready
to get started with the rest of our presentations.

Before we have the first presentation, |
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woul d just like to note for the record that we have no
participants in the open hearing |ater this norning.
However, there was one nenber of the audience that
submtted sonme witten coments. They have been
distributed to the comm ttee nenbers.

Qur next speaker is Dr. Tran.

DR. TRAN. Thank you.

Before | get started, | just want to thank
David for such a good presentati on about a nodel that
| think Brian and | can just go back to our desks and
continue to work.

However, we're supposed to go into the
details of this nodel. Before |l get into the detail,
you' ve got a pretty good overvi ewfromG egg about the
t heoretical framework on how we do risk filtering and
hol ographi ¢ nodeling and all of that and sone of the
general nature of a nodel

What |'mgoing to do before | get into the
specific is I'mgoing to talk to you a little bit
about sonme of the applications that have been out
there using the tool risk ranking in regulatory

governnment, U. S. EPA, California EPA, USDA, and sone
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of the managenent tool s that Departnent of Defense had
used, as well as industry using the risk ranking tool.

And the reason | want to talk about it a
little bit is as Gegg nentioned, we borrow and
custom ze t he exi sting protocol nodel systemout there
to make it fit into what we're trying to do, and when
| first net David, | was working on a project of risk
ranking for DOD and that's how we kind of net, and
that's how Davi d brought ne on board, | think, to help
himw th looking into all of this information and put
sonet hi ng toget her that we just not create out of thin
air, but use existing experience out there with other
agenci es, other industries.

So this is why this background. [|'mgoing
to go through it very quickly. |'mnot going to spend
too nmuch tine.

At the risk of | ooking very academc, |'m
going to flash through sone very, very busy slides.
My background i s environnmental health risk assessnent.
| work a ot with EPA nodels, a lot with USDA type of
nodel s, and DOD nodel s relating to chem cal exposure.

So a lot of this background is chem cal oriented, and
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given that you are in the pharnmaceutical industry,
chem cal should be sonething very famliar

This busy slide is just to let you know
t hat EPA, the European Chem cal Bureau, Heal th Canada
have gone through and developed a variety of risk
ranking tools. These nodels are used to prioritize
chem cal substances. W have thousands and t housands
of industrial chem cals out there.

These nodels are wused to prioritize
chemcals so that certain ones are going to be
regul at ed based on potential for harmto the public or
because of the volunme that's being nmade up in the
general commerce, so on and so forth

So there are many, nmany nodel s out there
to rank risk

This nmodel, 1'm going to flash through
sonme nore details, such as this EPArisk mnim zation
tool. This is a regulatory decision tool, and before
| start tal ki ng about these specific nodels, they have
a variety of conplexity, and they typically can range
from ranki ng based on the pure hazard of a product.

They coul d be based on the ranking of the potenti al
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for exposure for the listed products, or they can be
ranked based on a conbi nation of nmuch of what David
and Gregg tal ked about is the probability of exposure
or the probability of harm conbination of the public
exposure and the severity of the harm

And this nodel has trenendous inpact on

the chem cal industry. It's a very basic risk
decision tool. It's the foundation for their solid
waste rmanagenent. It's called RCRA Resource

Conservation Recovery Act, and it's essentially
prioritizing the universe of industrial chem cal out
there based on their persistence in the environnment
and wll target those for specific regulations, an
i npact on a trenmendous anmount of industry out there.

And it is based on the framework of
judgnent really, and the termthat I'mgoing to use a
lot is "surrogate neasures.” Surrogate neasure of
exposure, surrogate neasure of hazard, and surrogate
measure of harm and in this framewrk what they use
are chem cal em ssions and sone key physical chem cal
paraneters to cone up with some cutoff to prioritize

chem cal s whi ch have trenmendous regul atory inpact.
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And this very busy slide is |ike an
i nfluence diagram and it |ooks very sophisticated,
but it really isn't. If you |ook at those boxes --
and 1'mgoing to focus on the human heal th concern box
which is your far right -- you see the score three to
nine. The reason | want to showthis, you can see the
scoring that we're going to be using. W tal ked about
t hese as wei ghts.

Essentially this systemthat has been used
extensively by EPA is based on wei ghting human heal th
concerns associated with chem cal on a range of three
to nine, and if you see those boxes that influence
those scores are based on sone surrogate of health
effects, based on sone very primtive information
about cancer/non-cancer health effects, and sone
j udgnment about howto wei ght those effects on a scal e,
ranki ngs of one, two, three.

And on the other side, you have the human
exposure potential. This nodel, |ooking very
sophisticated inthis diagram if youlook really into
the detail, it's a very sinple expert judgnment based

on very limted i nformati on, as surrogate neasure for
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exposure and surrogate neasure for hazard and roll
those factors up into a score and rank. Ckay?

So this is the kind of concept that has
been applied out there. The reality of it all is they
have a |l ot of issues, alot of chemcals. How do you
prioritize which to target for regulation to pay
attention to, to do research, to do nore testing, so
on and so forth.

And these frameworks are expert judgnent
based with sone Ilimted information, enpirica
evi dence to support those judgnents. And for the nost
part they are qualitative, high, nmediumor | owranking
system This one happens to be a sem -quantitative,
ordi nal scoring, one, two, three, four, five, six,
seven, eight, nine, ten.

This i s anot her systemthat EPA has used.
They call it facility index system This is to
identify facility which rel eases that nade up to the
top priority list that they should pay attention to,
and they |l ook at the rel ease information, then use a
scoring system How nuch is being emtted into the

envi ronnent as a volune, as a surrogate for potenti al
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exposure? Those chemcals that are being emtted,
what are the potential human heal th hazards?

Agai n, the surrogate neasure for those is
sone wei ghting systemthat are put in, and sone of the
envi ronment al persistenceinformation, if the chem cal
has along half-life, there's a surrogate neasure they
use to | ook at potential exposure.

A conbination of those type of risk
factors roll up into sonme scoring systemto prioritize
facilities. So that had been done. This was done in
the '90s, and it's still being used by the agency in
sonme fashion

And very quickly, again, there are many
different systenms out there, and the conplexity wll
go fromlowto high, and in this paper, Pennington and
Yu (phonetic) had summarized all of the systens out
there. They've | ooked for chem cal risk ranking, and
fromlowto high, in Goup 1 essentially what | wanted
to point out is you go froma very |low conplexity or
nodel which is generic em ssion data to very conpl ex
Level 5, which is very conplex information, very site

specific risk assessnents.
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So the parallel is what we're doing --
nunber three is the scoring and ranking -- is mddle
of the road. It's not just volunme of the
phar maceuti cal products that you make, but it's sone
conbi nation, and we're not talking about a site
specific risk assessnent with the range of conplex
risk assessnment that break a point, so on and so
forth. W are about Level 3. Ckay?

And, again, DOD has used this kind of
approach to conpare risk predeploynent. | work on a
project for themin |ooking at sone of the chem cal
exposure, radi ati on  exposure, physi cal hazard
exposure. The troops mght be exposed if they're
depl oyed to certain areas overseas, and they can be
depl oyed to nmany, nmany different areas all over the
wor | d.

So we have cone up with a system of
prioritizing based on these risk factors, a
conbi nation of sonme intelligence information and sone
expert judgnent on how to bend this very qualitative
information into high, mediumor |lowas a franework to

prioritize.
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These tools are being used by AFMET
(phonetic) to |l ook into attachnent data and where t hey
shoul d depl oy troops, given what risk constraint they
m ght have.

So as conplex as those deploynent
situations may be, the data are limted, and they are
forced to depl oy under somne very qui ck
straightforward risk ranking framework, to pul
t hrough that information and cone up with sone quick
decisions. So that's been done.

|"mgoing to skip this. | think this is
very simlar to what Gegg presented earlier. The
mlitary nodel that 1've worked wth wuses a
conbi nation of severity and probability of occurrence
to come up with a ranking schenme to conpare very
di sparate risks from chemcal to radiation, to the
bri dge being bl own up, so on and so forth.

Again, this slideis just neant to say you
| ook at their interpretation of those very qualitative
risk matrix of extremely high risk, fromE, the red
boxes, to low, the green boxes, have very critica

meani ng, and if you l ook at this risk |l evel definition
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of the very last colum that says unit stats, we're
essentially talking about these qualitative terns
translate to troops deficit. Fifty percent of the
troops are going to be below unit strength. So
they're talking about translating from this very
qualitative termto sonething very quantitative, and
this is not based on nunerical enpirical data. Al ot
of these are done out in the field wwth very limted
i nformati on.

And, again, thisslideisnowthemlitary
in that context sem-qualitatively defined the
probability of exposure. |If you see the way they did
it, they define unlikely as |less than ten percent of
the troops are going to be exposed to sonething, to an
agent, to a hazardous situation.

Again, these scales are set up so that
when they are out in the field with the limted
i nformation they nay have, they can plug these in and
come up with a ranking. GCkay?

Anot her exanple that has been used,
anot her exanpl e where ri sk ranki ng has been applied as

a decision tool is, again, this has to do wth
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constraint of resources. This is an industry
initiative that | hel ped wth.

It has to do with we have a lot of
industrial chemcals that are in cormmerce, and there
are a lot of chemcals that are used in high vol une.
They' re call ed hi gh production volune. For instance,
they're nostly consunmer products, a lot of the
al i phatic alcohols, a lot of the surfactins. W use
a lot of those chem cals, and they are very | owt oxi c,
but they have never really been tested for other
endpoi nts, such as reproductive devel opnent toxin, so
on and so forth.

So there's a pressure to do t hose ki nds of
testing, but we have a |lot of those chem cals out
there, a lot of products. W can't possibly test for
everything. W need priority setting tools. Wich of
those products are we going to really actually test?

So this nodel is to help industry to do
just that, and they are using these. And, again, |ack
of information. You can't really go out there and
measure every single consuner product, every single

chem cal you have out there, how much you're being
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exposed to. So we use a very rough approxi mation of
exposur e.

This nodel is an exposure based risk
ranki ng nodel to prioritize product that should be
tested for, and this nodel is based on frequency of
how much of a product you use, anount you use a day,
percent that is retained in the skin. In this
prelimnary cut of the ranking, there's 100 percent
absorption, 100 percent retained on skin, so on and so
forth.

And as an exanpl e on one of the outputs in
this nodel is for a chemcal type, Chemcal A
hypot hetically. This is a real chemcal, but I can't
keep the information. This is going to print in a
hypot hetical Chem cal A These are the product
categories that this chem cal goes into.

So based on this schene, we would test
aftershave because given the approximtion of the
surrogate of exposure, which of these products the
public are exposed to the nost that would have this
Chem cal A Aftershave woul d be the one.

So that's the kind of very sinple,
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straightforward strategy to cone up wth what product
you're going to test. So you can't test all of them

|"mgoing to skip the m crobiol ogical as
the sane idea. It's using sone information to bend
t he hazard based on t he property of m crobes and score
and rank.

The Ross and Summer is a food mcrobe
ranking system that has been developed by the
Australian authors. This is being used in Australi a,
and the point here is this 1is another risk
prioritization tool, and it asks a series of
questions, and I'm going to just flash through a
coupl e of questions that this nodel asks the user to
go through

One is the hazard severity, and again, if
you |look at this chart, it's again an expert based
f ramewor k. The question is: how severe is this
hazar d?

And the user with this nodel is asked to
put in the weight, and these are arbitrary weighting
factors based on your expert know edge. Ckay?

Again, in these food risk ranking nodel s,

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

116

you tend to think about consuner, and are these the
accept abl e popul ati ons that are going to be exposed,
and sone of the suscepti bl e popul ations, infants, Al DS
patients, so on and so forth. So in this nodel they
use again a weighting system to weight up the
popul ation that you should be concerned about.

And, again, this 1is based on your
know edge, sone enpirical know edge about what percent
of the population you're trying to protect, fall into
t hese categories. So this is sone enpirica
i nformation, plus sonme judgnment on how you put those
wei ghts on those percent of the population.

And this nodel is a | ook at the process.
Al ook at the process is |ike to reduce the grow h of
the m crobes and, again, this is arbitrary weighting
based on the expert judgnent.

One of the nodels that is really close to
what FDA is doing is the USDA Food Safety and
| nspection Service, inspector optimzation system
nodel. This is the nodel they use to prioritize the
i nspector work force. Again, they also have

constraint, limted resources on how nany inspectors
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they have and how many neat and poultry processing
facilities they have to go and i nspect.

And they have witten this up in a report
to Congress in 2001, and this nodel at the tine was
purely a hazard based risk ranking nodel. \What they
have come up with with this nodel is a food safety
hazard coefficient that's based on the i nherent hazard
of the food product, which is neat and poultry, and it
has the process of making these food products, and
t hey use an expert elicitation, but there is no data.
If you are working the food industry particularly,
there aren't any data in terns of sanpling, very
limted sanpling data.

So in this FSI'S nodel of prioritizing the
facility risk so that they can deploy inspector
resources accordingly, they basically used three
variables. One is a species variable to reflect the
i nherent biological, chemcal, and physical hazard
associated with the nmeat and poultry that are arriving
at the inspector. The data don't exist. Expert
elicitation is used to get at that.

The second variable that's arefl ection of
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the inherent hazard is the process variable, and
again, in this process they assunme nornal process,
normal slaughtering plant, normal packaging plant
processes.

And a third variable they put inthere is
the volune, very simlar to ours. They wanted to have
sonme surrogate that would account for the potentia
for the nunber of consuners that mght be exposed
shoul d this product going out they would be exposed
to. So they use a volune, the facilities' size

And a little bit about the expert
elicitation. Again, they don't have any data on the
speci es variable or the process variable. Wat they
went through is a process of elicit opinions from
known experts.

And they have two different elicitations.
One is on the hazard itself, on the product or the
species itself. The species are where the cows are
views. And the question that they ask here is: based
on your expertise, rank these; rank order these from
one to ten. How hazardous are these? How likely are

these going to be contam nated with m crobes going
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into the processing plants?

And you can imagine this is a very tough
elicitation because where are these animals com ng
from the geography and the season when they' re bei ng
brought it is going to change the answer.

So this is not an easy elicitation that
they had to go through, and they had to be really
careful what expert they're going to choose, and they
used a conbination of governnent, academ a, and
i ndustry expert elicitation.

And they did the second elicitation on the
process, and the process is the grinding of the beef
as an exanple, the slaughtering process, you know,
different kinds of processes, and again, the sane
series of questions were devel oped, series of experts
were selected to elicit and rank order these.

And so that's the process they went
t hrough. Their nodel is hazard based with a surrogate
for exposure which is the volunme, and it's a
coefficient score at the end to rank the sites.

And their nodel is also evolving. There's

al so a | earning and evol ving and the nodel is going to
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be inproved over tine. This is the |atest
presentation by Elsa Murano from SSI S.

Their next step is to put in, to change,
to nodify to a hazard control coefficient, and what
that does is they can incorporate conpliance history
into these coefficients.

So now the first phase is the apparent
hazard with surrogate for volune. The next phase, to
put in the conpliance history, to inprove the scoring,
and to rank the sites to target inspection.

So that's what's going on out there, and
there are many nore out there, and they are evol ving,
and everyone that is trying to use this kind of system
to work smarter.

Ckay. Good. That took ne five m nutes.
| didn't want to spend too nuch tinme on that, but if
you have any questions, you can ask ne |ater on.

Ckay. Now, let's go into CDER office
conpliance process. Wat do we do?

So having been through all of this risk
ranki ng process with ot her agencies, when | net David,

| said, "Please help us with this." And as you know,
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you works in risk assessnent. It's easy to tal k about
concept in ternmns. It's very hard to operationalize
anything. So that's the chall enge.

W began all of this a year ago, and David
and people at CDER, CVN, CBER, and ORA have an
internal expert working group. | think Gegg and
Brian were all nenbers on that working group, and t hey
have gone through with their expert in house, gone
t hrough and generated a list of what they think is
rel evant risk factors that we shoul d consider for site
ri sk ranki ng and t hat we shoul d consi der i n devel opi ng
t hi s nodel .

And they have gone through a process of
generating those risk factors and assi gn t hemval ues,

hi gh, medium and low risk, and this is an exanpl e.

When | first showed up, | was given a
paper about five pages long. |It's a spreadsheet of
factors, a just listing of factors and risk

descriptor, high, nediumor |ow, as you see here. And
| |l ooked at it, not having worked in pharnmaceuti cal,
comng froma very different background. | said, "I

don't understand. How do you cone up with risk, high,
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medium or low? Wiat's the context? Risk to what?
Ri sk to whom and what is risk?"

And | was asking a |lot of dunmb questions
because | just didn't know what all of this was com ng
from and by asking sonme very basic questions, it
becanme to energe -- well, back up to what G egg said
earlier. As a risk assessor, we Ilike to
systematically organize things. So when | saw these
lists of five pages of factors, | wanted to organize
them | had to put themin context.

So we began a process of comng up for
air. W have too nany details. W need to cone up
for air. W need to get back into the high |evel
organi zation, into sonehow all of these factors have
to fit in certain categories so that we can
systematical ly organi ze t hem manage t hem and conbi ne
t hem

And that's how the three conponents are
derived. It's based on a process of discussion, of nme
asking a lot of questions of what are you thinking.
Wiy do you think this is high risk? High risk to

what? Hi gh risk because the product is high risk?
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This variable, if sonething goes wong, the product is
going to potentially inpact the users, or if this
vari able goes wong, does it have to do with the
process? Wat does it have to do wth?

And in the end, through a serious
di scussion, things start to fall into the natura
categories. For instance, sone of those factors, |I'm
just show ng you sone exanples here. The dark bl ue,
t hrough nenbranes, that's a factor that has to do with
t he product versus cartooni ng and packagi ng has to do
with process. So we go through a process of
categorizing that way in the facility.

People talk a |ot about approval first
tine. You know, that falls into the nature of the
facility. What is that facility all about?

And | think David al ready gave us a pretty
good background on this chart. So essentially we took
a bunch of factors, a big list of factors, organi zing
them and make themsit on three | egs essentially. So
now we' ve got the three | egged stool to work wth.

So one of the legs is product. One of the

legs is facility, and one is the process. And the
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i dea of the framework is we're going to go back down,
drill down to these boxes, to these |egs, and mnake
themwal k, and in the end we can fill it all up and
have the site risk potential, and that can be the
score.

So as you can see, thisis very simlar to
sonme of the other nodels that | just flashed through
very quickly at the EPA what they' ve done, the USDA,
what they've done, and what DOD has done. So this is
not different from what's been done. It is just a
di fferent application.

I n the next couple of mnutes I'mgoingto
talk about drilling dowmn to those three categories.
How do we sel ect the factors given the laundry |ist of
factors that we have categorizing into these
categories? \Wiich of those are workable? Wich of
those that we can actually work with? Which of those
that we actually have data, enpirical?

By the way, of those Bayesian, |I'm a
strong believer of having data before | start. I
don't have any prior, but that's ny bias, but then we

al so --
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DR. SI NGPURWALLA: That's a tragedy, too.

DR.  TRAN It's a tragedy, but don't
forget. Once we have the enpirical data, we can put
in sone judgnent. That becones sonewhat of a prior.

DR, SI NGPURWALLA:  Well, we'll tal k about
t his.

DR. TRAN:. Yeah, | nmade a m stake. | told
theml'ma frequentist. Big m stake.

Ckay. And so once we select the factors,
it's going to be driven by how feasible are these
factors. Do they make sense? Do we have data?

And judgnent has to be on sonme kind of
avenues. W can't just be pulling out of thinair, in
my opinion, and from that we develop a |ogical
algorithm to conbine and then come up with a final
conposite score.

I"'m going to talk first about, again,
this. W have three conponents, and we'll tal k about
the site product score very quickly. How do we
popul ate that conponent ?

And we teased that out into two nore

subconponents. Oneistheintrinsic factors, inherent
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hazard associated wth a product, and these
categories, these factors are the intrinsic factors
t hat Davi d had tal ked about earlier, sterility or non-
sterile drugs, whether they are over the counter or
prescription drugs.

These are very rough approximtion of
intrinsic factors. We recogni ze that. This is
sonething that in the | ong run we woul d add addi ti onal
intrinsic factors, trueintrinsic factors of potenti al
hazard associ ated with a pharmaceuti cal product, that
if sonething does go wong, the consuner wll be
severely inpact ed.

So we recognize this is a very rough
appr oxi mati on. This is only the beginning. What
we're nost confortable with is recall data. W have
enpirical data out there that tells us about the
severity of the quality effect and howfrequently that
does happen.

So the bottomline is for the nonent, the
nmodel , we have put a |lot of enphasis on the recal
data, and one of the challenges, we're using the

recall data is we need to be able to link the recal
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information to the site because renenber this whole
nodel is to be able to sonmehow capture the three
conponents, assign it to a specific facility, come up
with some kind of a score and rank them rank order
them and then we can target the right one for
i nspecti on.

And our data source for site information
is the fear acconplishnent (phonetic) and conpliance
tracking system and please don't ask ne any nore
about the database. You have to ask Brian for that.
| take the data fromthem and | just use them and
|"mtold this is where all of the site information are
bei ng kept.

And also in this database there are
product codes, but these product codes aren't the sane
as the recall data code. So we have a chall enge of
mat chi ng data. So that's one of our chall enges.

And we went through a process of grouping
the recall, and I think | have a slide to tal k about
that. No, | don't.

Essentially what we have to do is since we

cannot assign the recall data to a specific site, we
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st epped back and we said, okay, let's aggregate the
recall data into sonme fashion that we can link it up
tothe site, and one way of doing that is in the FACTS
dat abase we kept the data based on dosage form or
profile class. Sone of the product classifications
that the earlier presentations, so that's how we
rolled the recall data into those product
classifications, and t hen t hose pr oduct
classifications are associated with the sites.

Again, we use the CDER recall database,
and we are | ooking at the recall data between 1997 and
2004, all of the occurrences that we've had. This is
how we are looking at in terns of putting a weight to
the recall data. This is the recall weight matrix.
It looks like that probability and severity matrix
that G eg had showed earlier. Like |l said, we borrow
met hods fromexisting literature fromother agencies,
and this is one of the ways that we're going to wei ght
the recall data, and these are the weights fromone to
five that's going to be assigned to each dosage form
and that's going to be attached to a facility.

And, again, we don't have probability. So
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we are |ooking at sonme surrogate percent of tota
recall in an HHE class, and five is the highest
hazar d. One is the lowest hazard if you want to
interpret this directly.

| al ready tal ked about this. I'mgoingto
skip this because | tal ked about the correl ation.

Let's go to the facility conponent. So
that's essentially for the timng of what the product
conponent factors | ook |ike.

The next conponent, the next category, the
next sets of factors are the facility, and where are
the conponents of the facility box in the site risk
potential score? At the tine being we have three
basi ¢ conponents within the site facility score.

The history of inspection. W're |ooking
at a scaling, a weight scale for this factor, and
essentially if a site has been recently inspected,
it's going to get a very, very low scale, less likely
to be picked up in the next year, so on and so forth,
and if that site hadn't been inspected in along tine
or never been inspected, it's going to have a higher

scal e there.
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Hi story of conpliance and violation. This
is the QAl, though no official action and the OAl
cat egory. We're going to pull that in here with a
wei ghting scale, and QAl is going to have a highest
score. So the 30 that had a history with QGAl would
have a hi gher score there, and the volune, again, this
is asurrogate for potential inpact for this facility
should they have sonething to go around with this
facility in ternms of reaching the consuners. This is
a really rough approxi mation.

And, again, for this facility site score,
our data came from FACTS, field acconplishnents and
conpl i ance tracki ng system and we are downl oadi ng t he
data for the years 2000-2004, and all sites are being
scored inthis way. They are all foreign and donestic
firms.

Last but not least is the process. I
think this is the one that's the nost interesting so
far, is the process conponent factor. This is one
that gave us a lot of headache because it was the
t oughest one.

We didn't have any data. The idea hereis
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the factors that should be fed into the site process
score are the rel evant inherent process risk factors.
What are those? And the rel evant process controls and
risk mtigating factors. Wat are those?

And we understand that these factors are
product and facility specific. This is when we ask
people to kind of come up for air and think broadly.
It al ways goes down into the very level of detail. A
very specific product, very specific facility. So
this was a huge challenge, but | think the working
group was successful in having a | ot of discussion on
how to kind of step back up and categorize products,
categorize unit of operations, and conme up with a
process, an explicitation (phonetic) to ask people
gquestions, to come up with sone informati on on how we
can conme up with this process score.

And I"'mgoing to turn this over to Brian
since he's spent a lot of tinme with the expert group.

DR. HASSELBALCH: Yes. Well, it's a bit
strong to say no data. We have dat a. It's just
| ocked in paper files, and we have no ready way of

getting at it in any tine soon.
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So we thought it would be nifty to query
the experts in the agency. W coul d have gone out si de
t he agency, but that involves sonme other bureaucratic
hurdles we didn't feel |ike we wanted to deal wth at
t he nonent. So to expedite things, we stuck wth
experts inside the agency.

W began drafting the docunment with a
smal | er group of experts anong the various centers
involved with regulating nedical products, but our
device center, and the key questions we asked in
drafting the survey, which1l'll showyou excerpts from
in alittle bit, were to ask what are the rel evant
process related risk factors. In other words, could
we think of processes in ternms of the source of
variability.

Nat ural |y, of course, we can because t hey
not only contribute to variability, b ut when they work
well, they contribute to honbgeneity or I|ack of
variability and good quality.

We al so asked what, if any unit operations
are nore reliable to aloss of control or to risk from

ei t her envi ronnent al or pr oduct to pr oduct
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cont am nati on?

We drilled down to unit operations you'l
see shortly, but as you'll also notice, we don't
actually allownmuch for the unit operations in a final
aggregation because of Ilimtations of our site
identifiers for information.

Thirdly we asked should the experts or
woul d the experts want to distinguish anong products
or product types. Could we categorize all products
into certain groups and expect the experts toreliably
di stingui sh between those groups of products in their
opinions or judgnment about risk to variability,
quality and control and contam nati on.

Naturally, we felt we could expect that
distinction from our experts. So we set about
identifying nutually exclusive categories. e
borrowed a bit, | should say, from |ISPE s Baseline
CGui de. I'"ve given the site here for soderol
(phonetic) dosage forns. It's at the back. It's
intended to be a tool for conpanies to use in building
new sites as to those areas that may cause them nore

or | ess headache or difficulty or cost in constructing
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and nmaki ng operational the new facility.

|'ve just taken a page out of this. It's
several pages long, covers different areas, but very
nicely | think it signals us that it's possible to
di stinguish unit operations by product types when
we're tal king about GNP issues |like variability in
terms of process and contam nati on.

So a big struggle was in categori zing
products to get a nunber that wouldn't be too
burdensone for a panel to ultimately answer on, but on
the other hand to make it fine enough so that we
coul d, going back to our inventory of sites, identify
those sites by those kinds of products.

W code i n our agency nmany thi ngs, and one
of the things we code in many different ways for many
di fferent purposes are the kinds of products each site
makes, and by "site" | nmean manufacturing facility.

We found a l ot of cross-correlation. 1'll
show you sone of that in a little bit. | know the
prof essors are being chal |l enged by that i ssue as wel .

Again, we chose to create famlies of

products by their relationship to simlar unit
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oper at i ons, so bl endi ng, m xing, tableting or
conpression or fill, liquid or solid.

We al so di stingui shed high fromlowactive
wei ghts. We felt the experts mght think differently
about the influence bl ending has on a product if that
product ultimately has a |l ot of active percentage of
its total weight or very little active.

Agai n, the vari ety of resources, including
experts. Here's just a taste, if you will, of our
cross-correlation. The product groups you see on the
left are those groups ultimately that will influence
the nodel. So that's the aggregation. They wll --
I"'m sorry -- that are in our expert elicitation
survey.

The mddle colum are those codes that
identify those kinds of products that exist in our
data systens, and the descriptionis off to the right.

Here's an excerpt fromthe survey just to
give you an indication of the kinds of products we
chose again, and here are the questions we asked the
experts. These are the five questions we asked each

expert to answer on a scale with respect to the
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various product types you just saw and the wunit
operations that you haven't seen yet, but that are at
a smal l er expert panel associated with those famlies
or categories of product types.

Three of the questions have to do with and
| think get to process control. The other two have to
do with contam nation. | think, you know, our feeling
was in crafting the questions this way and including
only these questions, that we were really capturing
the essence of the Gw standard or contro
requirenents.

This is an excerpt, just an exanple.
Again, solid oil drugs, in this case inmmediate
release, the five questions, the scale that the
experts were asked to answer on, and you'll see here
the wunit operations we identified as typically
occurring or used for this kind of product, and of
course, it would be the sanme whether it was high
active or low active for the nost part.

After asking the experts to go through
this ranking exercise for these different product

types by these control contam nation questions in unit
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operation, we thenrolled it all upinto a single page
guestionnaire about whether they felt essentially
whet her process control or contam nation was nore or
| ess significant for those product types.

So in other words, we took out the unit
operations and just asked themis process control or
contam nation, if you had to decide, which one would
be nore inportant to you in terns of the quality of
t he product being produced fromthat process.

We, in fact, did not deliver by E-mail.
We delivered by paper. Well, we sent it by E-nmail.
Everybody printed it out and did it by hand, and then
we consolidated the coments by hand as well.

We got 50 experts to participate from a
variety of staff menbers. W had a 90 percent
response rate. | think that may be because sone
offices were really heavy about getting the answers
back.

The cooperation was very good, as a matter
of fact, and we're still analyzing the results. Now,
| don't know if you want to go into too nmuch now, at

the risk of sone discussion at the nmonment on how we
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anal yze or are considering analysis of the expert
elicitation data.

Yes, pl ease.

DR TRAN: | think thisis a teameffort.
I'"'m going to need Gegg to talk about the fuzzy
arithmetic. We're |looking at the data right now, and
we did sone exploring and | was just graphing sone of
t he average answers and see if there's anything that
| ooks like an outlier, and for the nost part, the
answers are pretty consistent, that there are no real
outliers out there.

And we have the two different ranks. One
is the product ranking, the general big picture
r anki ng. This is a list of product, the wusing
process, oil contam nation. These are the weights as
of our |ast survey.

We did that internal validation. W just
want to nmake sure that the answer for the wunit
operation drill-down is not going to be so different.
We wonder if they're going to bereally different from
the overall ranking and the correlation is pretty

good.
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And we're in the process of devel oping
process wei ghts based on the unit operation, drill-
down survey. That's the nost conprehensive way of
| ooking at that, and as a true frequency, |I'm]l ooking
at K-Mng (phonetic) cluster analysis and G egg as
somewhat of a Bayesian, he's |ooking at fuzzy
arithnetic, and the two of us are going to conme back
and conpare notes and see which way we want to go. |
think we're going to go with the fuzzy math as soon as
we can get all fuzzy about it.

Do you want to tal k about that?

But the K-Mng cluster is just the five
guestions conbined, use cluster analysis, and the
wei ght is going to be given the hi ghest wei ght for the
cluster that has the highest center, and that's very
strai ghtforward. It may not be suitable for expert
data, categorical data. |It's just that we think the
fuzzy arithnmetic m ght be the better way to go.

Gregg, anything on that on the fuzzy
stuff?

DR CLAYCAMP: | don't think it's

necessary to go into any details now other than the
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real objective here is, as Brian nentioned, that we
don't want to | ose detail in our probing of the expert
ment al nodel s that have been out there and been doi ng
this for years, but once it hits the spread sheet, al
of a sudden we have a lot of information before us,
and so we're asking questions. Can we collapse this
intoits key drivers for the sake of sinplicity?

And so it's looking at pri nci pal
conponents, for exanple, and you know, very, very
prelimnary analysis is they kind of fall into |ines
that the experts would have told us in the first
pl ace.

So those are the reasons that we're
| ooki ng at those techniques that it would take, you
know, as nmany as 11 neasures down to hopefully a
couple that would be easier to handle as weights in
t he nodel

DR.  HASSELBALCH: This is the summary
chart. Again, for the nodel scoring purpose, we'll
i kely distinguishprocess controls fromcontam nation
and let both of those contribute to a single site

score in addition to the other categories of product
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and facility.

Let me just summarize in plain | anguage.
At least | can do that.

The nodel's inpact on our inspection
decisions. It is sinply that a site wll tend to be
|l ess frequently inspected if it has been inspected
recently and/ or has rel atively fewprevious viol ations
of GWs and/or smaller volune product. So that al
contributes into the facility wei ght nodul e.

It will be less frequently selected for
inspection if they make non-sterile OTC drugs and
there are other product types that aren't associ ated
wi th a high frequency of serious recalls; contributes
to the product weight of the nodel, and the process
solicitation data largely will contributetothethird
el ement, which is that they make products estimated to
be relatively straightforward of manufacture and not
vul nerabl e to contam nation

O course, the converse is also therefore
true. Sites wll be preferentially selected for
i nspection on an annual basis if the opposite hol ds.

This al so summari zes i n chart fashi on the
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scoring schenme and the contributions now into the
model. | think this would be a good tine for ne to
point out that largely we have to communicate. The
difficulty or limting factor here is largely to
communi cate this to our field staff.

W have 19 different district offices.
Any multiple of that that are involved in program
planning at the district level, we need a any to
communicate to them the center's priorities for
inspectioninaway that wll allowthemto strategize
or conduct their inspectionto take into account those
areas of production or the facility that seem to
matter the nost, that seemto influence the nost the
risk that that facility has in our marketpl ace.

This is not a nodel to predict aviolative
site, though it's going to have a tendency if we pick
bad sites. Hi storically there's a preference, but
it'"s not design for that purpose. It's largely
intended to get to those sites, FDA inspectors at
those sites, reliably, at a reliable frequency that
seemto matter the nost in our marketpl ace.

O course there are things we'd like to
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include in here for which we presently |ack data or a
mechani sm to account for them but these, again, as
Davi d nenti oned, we expect that this nodel will change
over time, and we'll have to incorporate additiona
informati on as we go al ong.

And | think one area where we can easily
i ncl ude sonme future informati on would be in the area
of some netric associated with process capability,
whet her it's a CPK or sone neasure of yield or success
at maki ng batches. W' re hopeful that that wll have
a future inpact on the nodel, perhaps drive down the
score for certain sites.

Ckay. There are sone questions that |
think we'd |like the subcommttee to ask, and, David,
you'll facilitate the section?

(Appl ause.)

MR,  HOROW TZ: Ckay. People may be
getting hungry, and | know there are a lot of
guestions and coments t hat have been buil ding for the
hours, and so | just want to, before we start,
reassure people that this is not your | ast opportunity

to cooment on this. This is just the beginning.
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In particular, in Septenber when we
announce a big announcenent on the GNP initiative
we'll be putting forward a small white paper that wll
descri be sone of these things. W'I| be opening that
up for public comment and whether it's a docket or
t hrough ot her forns, and we hope that you'll all bring
forward the coments from today, but also other
coments that nay occur to you subsequently and ot her
constructive suggestions on how to nake this better.

We're hoping to pilot a rough version of
this nodel for the comng fiscal year, but it won't
consune all or even a very large portion of the
field s resources, but some of the field s resources
wi |l be devoted to doing i nspections that are derived
fromthis nodel.

So with the perm ssion of the chair, |
could start on these questions then, and | recognize
that you'll probably have coments that go beyond
t hese questions. That's okay, too, but if | could,
l'"d like to start on these.

First, can you identify alternative

approaches that would systematically prioritize
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manuf acturing sites for GVW inspections?

| have a feeling that there nay be sone
i deas out there on how we mght do this conpletely
differently, and we're all ears. W'd like to hear
sone other ways that we m ght be able to acconplish
the sanme objective we have with the limtations that
we face in data and other things |ike that. So,
pl ease.

DR, SI NGPURWAL LA: Answer to the first
guestion is yes.

MR, HOROWN TZ: Ckay. Anyone el se?

(Laughter.)

MR HORONTZ: | want to get that yes.

DR SI NGPURWALLA:  Yes.

CHAlI RPERSON BOEHLERT: Yeah, I'Il let you
recogni ze the conmttee nenbers.

MR. HORON TZ: Oh, okay.

DR, RAJU: David, going back to the
coorment that you mnmade at the start of your
presentation that this is nore about inspection rather
than the broader initiative, are you wlling to

entertain sonme broader initiative responses to one
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t hat connect back to inspections?

MR, HOROW TZ: Yes, | am just recogni zing
that this nodel is not intended to go beyond its very
narrow purpose, but 1'd be glad to.

DR. RAJU. Inthe end, safety and effi cacy
and availability are about a product that sonebody
consunes, and he really doesn't care or doesn't know
what site it's nade at. So an alternative approach
would be about a violative product and about
prioritizing the manufacturing product rather thanthe
site, given that, of course, the product has to be
made at a site.

| know you've laid the foundation for it.
|"ve seen Brian's presentation, and you've laid the
foundation for it, but |ooking beyond, could it be
about privatizing anong products rather than sites as
an al ternative approach that your foundati on m ght get

to because the custoner really doesn't start with the

word "site." He starts with the word "product."”
MR. HORON TZ: Yeah, 1'll start briefly,
and then 1'Il ask the other speakers, but | think

that's very plausible. Utinmately though the way the
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i nspections work is they have to connect the product
to a site because they have to deci de where to go, and
| think drawing that connection out would be very
val uabl e, and I hope that the nodel begins to do that,
but | think there is probably nore opportunity for

focus and know edge to be derived and applied in that

ar ea.
Brian, | think you were.
DR HASSELBALCH: Ditto. Exactly. I
think as a start it's fine, but | think the future
will have it smarter and make us capable as a

bur eaucracy to di stingui sh not just sites anynore, but
processing lines at sites. Because after all, a site
could be very big. It could be multi-building, huge
canpus, or it could be one building.

And | think in the future we'll be nore
capabl e of making those distinctions, but there are
sonme things that have to happen internally about how
we count the work we do and val ue that that al so have
to change along with that because we're now heavily
driven by sites, addresses in terns of budgeting and

pl anni ng.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

148

But thank you for that comrent.

MR, FAMULARE: | just think one fact to
think about, G K., is that a ot of the work we've
done over the last ten years since the generic drug
crisis was product and preapproval inspections, and
we've seen the fault of not covering systens fully,
sites fully. Soin order to get back into those sites
and systens, proper quality systens at a site
facilitates products, changes, and continuous
i nprovenent .

So there is an enphasis back on quality

systens which right now transl ates sonewhat to sites,

but as Brian brings up, being able to then drill that
down to product |ines' processes would be the next
st ep.

DR, RAJU: You can go to it both ways.
You probably have to do it sinultaneously. The
problemwth going to the site and all of the paper
work and the quality system and all of the tracking
is, given the legal relationship between regul atory
and reqgul ated, there's such a big degree of gray area

before you go to the truth wth this, the physics,
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chem stry, and biology. That's the process that goes
i nto sonebody' s body.

So there's the physics, chemstry and
bi ol ogy that depends on a systemto do it right, and
the other vocabulary is being put in place, and you
al ways need both, but | think we probably have
over enphasi zed the top-down too nuch.

MR. HORON TZ: But before | go on to the
second question, maybe 1'Il follow up to Nozer's
answer to nmake sure that no one is constrained by the
wording of the question and say that if you have
additional or alternative approaches that you'd |ike
to recommend and ask us to consider, now would be a
good ti ne.

DR.  SI NGPURWALLA: Vell, 1'm glad you
asked because your question says can you identify, and
| said yes. But now you're asking nme what the
alternative is.

The way | would see it is | would see the
problem of inspection, of choosing a site for
i nspection, as a problemin making decisions. So |

woul d draw a decision tree, and | would choose that

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

150

particular site. | would prioritize ny site according
to the expected utilities that I would get from each
deci sion tree.

So | woul d draw a decision tree and doit,
whi ch i s the way one shoul d choose sanpling i nspection
pl ans and anount of sanpling that needs to be done.

So I would use the standard recipe for
doing it in a nore formal way, and that's all | have
to say on that one.

But I do have coments on the
presentations. So | hope you'll give ne a chance.

MR. HORON TZ: Okay. Can we get through
t hese next few questions?

DR, SI NGPURWALLA:  Yes, absolutely.

MR, HOROW TZ: Can | just ask Gegg if
Gregg wants to respond to that first on the question
of decision trees as an alternative approach?

| f you have a comment, please share it
with us, and then Paul is next.

DR, CLAYCAMP: Ri ght. At this early
stage, that was alittle bit overwhel m ng overal I, but

a lot of this does fit right into that type of

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

151

process, and that's mnmy personal bent, is to set up
deci sion trees.

DR. SI NGPURWALLA: So you recogni ze that.
CLAYCAMP:  Absol utely.
SI NGPURWALLA:  Yeah, thank you.

HOROW TZ: Paul

T 3 3 3

FACKLER | just wanted to say that
" m guessing you haven't finished this analysis so
that these sites haven't been identified or
prioritized, but when that has been done, | think it
m ght be useful to |ook then at the distribution of
the sites, recognizing that nore than half the
prescriptions witten in the US are witten for
generic drugs, it would be useful to look at the
distribution of generic versus PhRVA site and bio
versus traditional oral, small nolecule sites to see
if the distributionis simlar to the distribution of
products in the United States.

Not to say that they necessarily wll
correlate, but I think it would be an i nportant thing
to |l ook at. I don't think you want to meke this

sinply a scientific assessnent or an objective
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assessnent . | think that there are subj ective
reasons that m ght cause you to change you inspection
pr ocedur es.

MR. HOROW TZ: Thank you

Ckay. 1'll go on to the second question
then. 1In what areas woul d addi ti onal data provide the
nost val ue added in prioritizing manufacturing sites
for inspections? | nean, you could all see that our
data is very limted here, and you know, one of the
things we need to think about is prioritizing our
efforts to inprove this nodel

So 1'd |ike your thought on where we m ght
add data to this nodel. |'"m sure there are other
i nprovenents peopl e can suggest as well, but for this
gquestion we' re focusi ng on where addi ti onal data m ght
be nost valuable and inproving the nodel for our
pur poses of getting the nost bang for our buck.

It |ooks |ike Nozer is -- no, your red
light is not.

DR SI NGPURWALLA:  No.

MR HOROW TZ: Ckay.

MR M CGLI ACCl O I'"'m having a little
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liberty with the question.

MR. HORON TZ: Pl ease.

MR M Gl ACCl O Because |'m not sure.
There's one data point that I"mnot sure it is going
to have the right value, and that's volune. 1'mvery
concerned about the volunme factor.

First of all, it would inply that GSK and
Pfizer would get nost inspections, which if you | ook
at the way sone of us run our business, you will have
hi gh volune facilities that nmake only one or two or
three products, and inherently the risk is lower in
runni ng those. There are fewer changeovers.

And then there's the dosage regi nen. How
much exposure is out there depending on how many
patients there are for that product. Volune initself
is not a good factor to use. It has to be expanded
into other -- you need to conplenent that wth
sonething else. Pure volunme | am very concerned is
goingto lead youto lowrisk facilities when you | ook
at it.

So I'm concerned. W have to figure out

how to conpl enment volunme with sonething el se because
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going to your question, you know, you're going to
direct it to high sales conpanies, and that's a
concern.

MR. HORON TZ: Okay. Can | just briefly
respond to that? And then | see Ken's light is on.

We believe that the nodel as witten now
does conplenent it, as you put it, with a variety of
ot her factors. If volume were the only factor we
| ooked at, the nodel would be absurd on its face, but
| think there are so many other mtigating and ot her
factors.

The weight of volunme in determning
frequency of inspection is actually quite lowif you
take out that factor and the fact that, you know, it's
count er bal anced by so nmany things, sone of which you
mentioned. If the high volune site does a good | ob,
for exanple, you could expect that they wouldn't have
a particularly bad conpliance history, and | think
t hat woul d be sonething that would be weighted in.

If they do a good job in a high volune
site because it's easier to focus on that, they m ght

have fewer recalls associated with that product, and
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so forth

So it's definitely sonething we need to
watch for though, and | wunderstand your concern
because you don't want to create the wong i ncenti ves.
| mean, obviously we want to encourage firnms to adopt
those mtigating and other factors which take
advant age of , for exanple, the good things associ at ed
wi th high vol ume manufacturi ng.

Anyone el se fromt he speakers who wants to
address that? G egg.

DR. CLAYCAMP: Yeah, just to follow that
up, you know, at this point if you try to |ook too
formalistically at the details in this, you'll see
t hings going on that in the nodeling sense will | ook
like confounding and multiple colinearities, et
cet era.

So right now, the concl usion you' d coneto
is that it is being tenpered by, for exanple, when we
asked the experts in brainstormng what were the
factors to do with processes, naking the sane thing
all of the tinme was |ower risk than process changes,

and so that kind of works against the volunme rating.
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So, you know, there are conpeting factors
in the nodel right nowthat | agree with Dave that it
probably in the end isn't weighing very nuch.

MR HOROW TZ: Right.

DR. DeLUCA: David, you need a vol une ri sk
index so that when you have the risk that doesn't
i nclude the volunme, but then that cones in as an i ndex
because if a small firmis a nediumrisk and a | arge
firmis a mediumrisk, then | think the large one
pl ays a role

DR. MORRIS: Yeah, | guess it's sort of
the sanme point said slightly differently, but you
know, 100 deaths is worse than 10,000 cases of
di arrhea, for instance.

MR. HOROWN TZ: Absolutely.

DR MORRIS: So evenif it's local, which
is what sonebody el se had said earlier, | think even
if you have a local effect, it can be nmuch nore
detri nent al

the other point | wanted to nmake in terns
of the areas of additional data, |'m not sure quite

how to do this, but there's a bit of a problemusing
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hi storical expertise when you factor in where we're
going, | guess, because on the face of it -- |I'mnot
saying this can't be overcone and within the sane
system -- but you're bringing into question issues
like, for instance, if you say that your | ast
inspection, if it was nore recent, you're at |ower
risk. Well, if you're controlling your process,
nmoni toring and controlling real tinme so that you have
gotten the regul atory relief so that you don't need as
many i nspections, then that ends up maki ng you hi gher
ri sk even though it is innately making you | ower ri sk.

Simlarly for t hi ngs like Sterile
processes being counted as higher risk than non-
sterile. Historically there have been, you know, sone
very el aborate nechani sns for making sure the sterile
products manufacturing is very reliable. So are you
penalizing themin the face of being nore reliable?

And finally, the controlling of a process
when we're tal king about the -- I'mreferring nowto
the process of the wunit operation ranking of
difficulty in the historical expertise -- if you're

tal ki ng about controlling to time as an endpoi nt, then
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that wll give you in many cases a very different
answer in ternms of the reliability or risk of that
unit operation than controlling to the endpoint.

That's all | have to say.

MR. HOROWN TZ: Thank you

G K., | think you have one.

DR. RAJU In terns of Question No. 2,
think there's a systematic -- if you went back to
Janet Whodcock's definition of quality and you said
safety, efficacy, and availability you said, but you
were the surrogate of the custoner, and then you
define surrogate variable, such as identity purity
that you were going to do your regul ations around.

But when you made the mapping from the
custoner to the surrogate neasurenents, safety and
efficacy, but presumably mapped on, but availability
didn't showup in that mapping, and so the systemt hat
we have is predisposed to go after a conpany that
m ght be making a very, very difficult product that
nobody can ever nake, a sterile product, a vaccine
that would never have been on the market, but it's

avai l abl e.
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So you would go after maybe a sterile
product or a very conplex process that they were the
nmost innovative in the world to make. So how do you
elimnate that bias of availability not being in your
broader risk, although it could be outside this nodel ?

MR, HOROW TZ: Yeah, | think that's an
excel |l ent point. This is why in a lot of these
comments | think one of the thenes is we need to be
careful about the incentives we create here because it
coul d have uni ntended consequences, and that's one of
the reasons why we're rolling it out for input, one of
the reasons why we're going to be phasing it in
sl oW vy.

But | think the particular issue that you
raise with regard to availability, that mght be
sonmet hing we coul d consider as a mtigating factor or
a risk decreasing factor if the product is at risk of
| oss of availability. Perhaps that's sonething that
we ought to take into account.

But I want to say though that just because
we inspect it doesn't nean it will be taken off the

mar ket because there are other ways that we can take
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those factors into account.

Now, sone would argue a critical
Iifesaving product that is a single source product
that is really hard to make, we shoul d be i nspect them
and working with themin trying to hel p themnmake sure
t hey can keep manuf acturi ng.

DR. RAJU Right.

MR HORONTZ: So it doesn't necessarily
need to result in reduced inspectional oversight for
this nodel, but | take the bigger point that we really
need to be very careful about the incentives that we
create to nmake sure they're the right ones to push and
encourage the industry to inprove their process of
understanding and to adopt the nost noder n
t echnol ogi es.

Joe.

MR. FAMULARE: You know, just going off,
| second that. Very often when we're in those
situations we wll inspect nore towards worKking
jointly to resol ve those i ssues and those very conpl ex
products, but also to respond to what Ken sai d before

in ternms of depending on the regulatory paradi gm and
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t he advancenent of nodern technol ogy, PAG and so
froth, you're sayingit may result in | ess inspections
or it may result in a different way of |ooking at
t hi ngs.

You know, a Jlot of the discussion
yesterday was about reducing supplenents, and
t her ef ore, at sonme point not only wll t he
investigator, but what we have factored in, the
product specialties may want to | ook at that. That
may be a factor that we bring in to target. Not only
will we ook at that at inspection. It may be at an
appropriate frequency, but it wll be a way of
targeti ng when we want our product specialist there
because they're looking to reduce their supplenent
burden, and so forth, and bring that al ong.

MR HOROW TZ: Don

DR. GOLD: There are a couple of points
that 1| wanted to add. One is to |look at or consider
hard to fabricate products. | think this was al ready
menti oned before. There are a nunber of products in
t he marketplace that are quite difficult to fabricate

and where controls are very inportant.
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And, secondly, there are sone products in
t he mar ket pl ace where control of uniformty of dosage
is extrenely inportant, where the patient has to be
titrated and the product has to be carefully
controlled. And | think that has to be added to the
mx as wel | .

Finally, I'd |ike to make anot her point.
Perhaps you're getting to this a little later on in
this discussion, but wth the absence of a dedicated
pharmaceutical inspector, there is a considerable
variability in the efficiency of inspections that I
have seen. |[|'ve seen this both in the United States,
and |'ve seen this at various other parts of the
wor | d.

So when we tal k about using the history of
the firmor the past inspection of the firm whether
it's a VAI, they get a VA, |I'mvery concerned that
unl ess we nove to a pharmaceutical inspectorate that
is mnmore wuniform and better trained in their
capabilities, that we may not be using the proper
metric when we talk about previous inspections as

affecting the frequency of the oncom ng inspection.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

163

Now, | know, Joe may not agree with this
fully, but this is certainly well wthin ny
experi ence.

MR. HORON TZ: Yeah, I'll yield to Joe in

a nonent, but | think this goes back to Ken's conments
earlier about one of the problens with getting a nodel
like this off the ground is if you rely on historical
data, but it's not static data, the pharmaceutica
i nspectorate and the approach to GW inspections is
changi ng, and | think that we have created a dedi cated
phar maceuti cal inspectorate that will now be starting
the comng fiscal year be operational

And | do think that there are a nunber of
aspects of the GW initiative, including the creation
of the pharmaceutical inspectorate that will gradually
i nprove the coordination and the consistency of the
observations that cone about as a result of GW
i nspecti ons.

And what | expect is that over tinme the
data on which we rely, the historical data on which we
rely, will be increasingly reliable and increasingly

val uable to feed back into the nodel
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But there's no doubt that we're dealing
with sonme of these challenges right now.

DR. GOLD: But, Don, if we talk about a
phar maceuti cal inspectorate starting sone tinme |ater
this year or next year at the earliest, and we're
talking about in inplenenting this nodel within a
reasonabl e period of tinme | thought you' re aimng at
sonme tine later this year to start introducing this
nodel. How will we nerge the two tinetabl es?

MR HORONTZ: Right. Well, that's what
|"msaying. The data we're using is based on the old
nodel, and we all understand that there are certain
problenms with that, and that's why we're sw tching
over to a pharmaceutical inspectorate nodel, and as a
result, our data will not be as good as it could be
and hopefully will be in that area.

| wi sh that were the only data shortcom ng
that we were dealing with right now, but it's
certainly one of themthat we'll have to keep an eye
on.

Joe.

MR. FAMULARE: You know, just to speak to
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your concern about investigator's consistency and how
that influences the nodel, you know, a lot of this
initiative is to address those i nconsi stencies in not
only the formati on of the pharnmaceutical inspectorate,
but in doing the expert elicitation, you know, not
only were reviewers called on, but folks inthe Ofice
of Conpliance of CDER and those i nvestigators that are
predom nantly, if not 100 percent, although there are
fewer in nunber now than we would Iike, were called
upon in terns of their experience wth the expert
elicitation.

So we tried to overcone as many of those
mtigating factors -- and Brian could chinme in on
that. He's nost famliar -- as there could be to get
that consistency in there.

| think what fol ks have to thi nk about and
step back for a while is we're transformng from a
system where we inspected or ainmed to inspect every
firmevery two years that registered, and for years we
have not been able to do that, but we didn't have a
good wor ki ng nodel as to who we should get to first,

and it's going to take a while.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

166

We've taken sone rough cuts at this.
Let's do all sterile. Let's do all Rx drugs, and
let's do all newregistrants. But this is taking it
to the next | ogical step, and when we hear about this
in other venues, probably the nost conmon thing is
police work. You know, they've done conputer based
policing and so forth.

| recently read an article about a
M dwestern city nowthat just did this type of work on
conveni ence store robberies, and actually it hel ped
themto catch crooks because they put a pattern about
it as opposed to just putting old marks that you saw
inthe old novies on a map where the crines occurred.

And even in that sanme article, that sane
city, even incorporated an el enent of PAT. They put
sound detectors to hear gunshots so that you could go
nearest to where the gunshot is and figure out that's
where the crine is going on.

So you know, these are not --

PARTI Cl PANT: Have you told that to A az?

MR, HOROWN TZ: Well, people are probably

getting hungry hearing the reference to conveni ence

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

167

stores.

(Laughter.)

MR. HORONTZ: But you wll feel --

MR. FAMULARE: But | think we have to put
it in perspective, that we're nowreally trying to put
t oget her a nodel of figuring out who we're going to go
to first and when, and even to go to the trouble that
t he prof essors had, Jackson and so forth in getting to
t hose overseas conpanies. W have to pick and choose
our shots overseas even nore stringently because it's
difficult also.

So this is the first very organi zed step
we're going to take in doing so.

MR, HOROW TZ: The |last question or
comment on this and then we'll have to hit nunber
t hree because | know people are eager to nove on.

Garnet, please.

DR, PECK: This is for Nunber 2.

MR HOROW TZ: Ckay.

DR.  PECK: You explained and defined
various product types, and then you also comment on

unit operations. But there is no explanation about
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what was done with the information or the know edge
base that was gathered, and | think for two it m ght
be interesting to take a | ook at the processing and
what unit operations are involved and see if there is
sone kind of correlation comng out of this, and it
may be like the policeman, you know, spotting
sonet hing that could be happening with a particul ar
series of unit ops and anal yze those.

So that's ny thought for Question 2.

MR. HOROWN TZ: Ckay. Thank you.

Now Brian on the expert elicitation. do
you want to respond to what you're planning on doing
or have done wth that date?

DR. TRAN. Yes. That's our plan, is to
drill down and anal yze the data at that |evel, but we
haven't gotten that far yet. That's our intent.

MR. HOROW TZ: Okay. Let's |ook at Nunber
3 and then depending on the discretion of the chair,
there will be additional tinme for questions.

But this is just specifically whether
there mght be sonme netrics we ought to consider.

Process capabilities come up. SPKis one neasure that
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is tal ked about a | ot.

If we could build in any nore objective
data into the system obviously we want to do it,
particularly if it could be wdely understood and
accept ed. Any thoughts on that? Any netrics of
process control, which is really the heart of what
we' re | ooking to focus on for the GW program that we
m ght include? Any thoughts on that?

DR. FACKLER |'mnot sure where you woul d
get this data or if this is really an answer to this
guestion, but facilities that have a high turnover in
personnel are clearly going to be -- | shouldn't say
"clearly" -- mght be nore at risk than facilities
where you have a stable set of enployees, and | don't
know how you woul d necessarily get that data w thout
going there and asking the question, but to ne it
m ght be a factor.

MR HORONTZ: Well, we may hear nore al so
fromthe N ckerson and Macher study to identify sone
obj ective neasures and things |ike that.

The other thing is sone of the data we

could go out and determ ne on inspections and add to
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our dat abases routinely. So one interesting idea that
| heard would be one neasure mght be |ook at the
percentage of the root cause investigations that
actually get to the root cause versus the cause is
undeterm ned. That m ght be an interesting surrogate
for a process understandi ng.

That's not data we currently have in our
system but in theory that m ght be sonet hing we could
collect. You know, there's limted resources, but if
we could figure out a few good ones perhaps |ike that,
perhaps |ike sonething else, we could inprove our
dat abases.

You know, overall | think it's just the
process of beginning to think critically about these
things that's very val uabl e for us, perhaps even nore
val uabl e than the actual reordering of the sites. And
we're eager to engage in nore dialogue like this to
get on the sane page.

So at the discretion of the chair.

CHAI RPERSON BOEHLERT: | think we could
take just a few mnutes if there are some burning

questions. | know we probably all had questions as
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t he speakers presented, the | ast four speakers. So,
Cerry, did you have sonethi ng?

MR MGIACC O Yeah. | nean, is this
going to be transparent? WII sites understand how
t hey' re ranked?

MR. HOROWN TZ: You know, that's one of the
har dest questi ons because, you know, we want enough
transparency to get val uable feedback and input, and
we want to create incentives, of course, and be
transparent enough to do that. In that sense, we'd
like to be able to reward sites that are doing it
right.

But we <can't obviously nmake it so
transparent so that anyone could run our nodel and
they'd know exactly where FDA is going to be at any
nmoment because there's certain regulatory problens
associated wth that.

Particularly given our limted resources,
there has to be a perception of greater coverage than
we're actually able to achieve.

(Laughter.)

MR M Gl ACC O | understand that, but
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this whole initiative is about both FDA and industry
putting their resources in the highest risk areas. So
if we froma corporate perspective understand what you
consi der high risk, that hel ps us to understand where
we need to put our resources.

MR, HOROWN TZ: | conplete agree.

CHAI RPERSON BOEHLERT: Ckay. Ken.

DR. MORRIS: Just a real brief comment.
Wuld that not just be served by know ng what the
criteria are rather than know ng the ranking though,
Cerry?

MR. HOROW TZ: Yeah.

MR M Gl ACCl O Wth the nunber of
facilities that we have that are FDA approved, | woul d
like to understand how the FDA has ranked them I
think we may rank them somewhat differently.

MR, HOROW TZ: Yeah, | think the chall enge
is for us to provide enough i nformati on so that we can
be transparent about the things that we think are the
riskiest and the risk factors so that we can have good
di al ogue about that, but also so that industry can

focus on this.
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CHAI RPERSON BOEHLERT: Any addi tional
guestions, conments?

Pat .

DR. DeLUCA: Yeah, I'mkind of old enough
to go back about 30 years, even predate your slide
there with inspections in registered firnms, but it
seens that sone of the questions that are being asked
wer e asked then, and | don't see anything in reference
here to a concept that 30 years ago was call ed self-
i nspection, and | don't see that nmentioned at all in
t hese del i berati ons.

And I' mwondering if this isn't sonething
that should be incorporated into this together
information that would all owyou to prioritized, where
the industry would have actually self-inspection
pr ogr ans.

MR. HORON TZ: Cerry, do you want to talk
about the first party audit program or address that
gquestion?

MR. FAMJLARE: Well, you need to address
it intw ways. | nmean, there was a major effort to

announce a first party audit program sone years ago
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where we were pronoting self-inspections on how the
agency could benefit from those self-inspections to
change or mtigate the anmount of inspections we need
to do.

It fell on a nunber of conplications, even
| ooki ng at how sone of our sister agencies wound up,
such as OSHA, where they told themthey had to go and
do a rulemaking, and we were bound by current
regul ations and so forth, where we weren't about to be
able to offer a definitive no inspection, no warning
| etter, no whatever under the act.

It was a little bit easier in EPA s case
because they could mtigate certain anounts of fines
and so forth. So we went off that path onto the
systens based inspection path to put focus on the
proper places in the inspection.

Further than that, one of the elenents in
the Septenber announcenment wll be a corollary
guidance to the Gws to try and enphasize nodern
el ements of quality systens, and that for sure will be
one of the areas of enphasis. You know, it's an area

where we've always not |ooked particularly so you
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could be frank with yourself, but on the other hand,
how could you translate that information to FDA in
such a way that you didn't mess up the frankness of
your self-audit or prejudice that, but again, be able
to get some benefit from FDA that we need |ess
scrutiny or less scrutiny in these areas from our
sel f-inspection.

So there's certainly been al ot of thought
in the various circles around this particular effort.

MR HOROWNTZ: If | could just follow up
on that briefly, we conpletely agree that self-
i nspections are a crucial part of an effective quality
system and we want to create incentives for firnms to
do sel f-inspections.

We haven't been able at this point to
capture how you would feed that directly into the
nmodel specifically. For exanple, if we went out and
asked them did you do a self-inspection, you know,
everyone woul d just say yes, and really the key i s not
j ust whet her you did one, but did youdo it right, did
you do it well, and we don't want to be in the

position of grading their self-inspections because
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it's been our Ilongstanding policy that we don't
generally ask to see your internal audits because we
want to encourage you to do themand find whatever is
buried in the closet and to be frank with yoursel ves
about that.

So there's areal challenge for howto tap
intothat, and | hope that through the quality systens
enhancenent gui dance and per haps even t hrough QLO one
day we can create nore incentives and guidance to
encourage exactly the kinds of self-inspection
activities that we want to encourage.

CHAlI RPERSON BOEHLERT: Any | ast conments

before we break for |unch?

DR, SI NGPURWALLA: | do have lots of
coments, but | think | don't want to take wup
[ unchti ne. I'"'m wondering if there's a Ilater

opportunity.

CHAI RPERSON BCEHLERT: yes.

DR SI NGPURWALLA: My comments are
t echni cal

CHAl RPERSON BOEHLERT: Ckay. There may
very well be. It seenms to ne this was a topic we
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could have spent the whole norning on. It has
elicited a | ot of discussion fromthe commttee, and
|"msure we'll be seeing it again at a future neeting.
So thank you all for your participation.
MR. HOROWN TZ: Thank you all very nuch.
(Appl ause.)
CHAI RPERSON BOEHLERT: We will reconvene
at one o' cl ock.
(Where upon, at 12:07 p.m, the neeting
was recessed for lunch, to reconvene at 1: 00 p.m, the

sane day.)

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

178

AFTERNOON SESS| ON

(1:02 p.m)

CHAI RPERSON BCEHLERT: Vell, we're all
here. So | think we can get started.

One issue that | would like to raise with
the coonmttee is we have a nunber of presentations
this afternoon, and sone of them may also elicit a
fair amount of discussion. |It's your choice if you
want to take a break or not, and just work our way
through and perhaps get out 15 mnutes early or
per haps, you know, we'll|l use that tinme for additional
di scussi on.

| s there any feeling one way or the ot her

on the commttee? Raise your hand if you don't want

to break.

PARTI CI PANT: As |long as you can | eave at
will.

CHAI RPERSON BOEHLERT:  You can | eave at
wll. Is that all right if we don't have a break?

Skip the break okay?
Skip the break. GCkay. W wll skip the

break, you know, but feel free to get up if the need
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ari ses.

Ckay. This afternoon we're going to
change gears and begin with a presentation by Mbheb
Nasr on GWs for the production of Phase 1 | ND drugs.

DR. NASR Good afternoon. | hope you
enj oyed your lunch and you are ready for sone GVP.

My presentation this afternoon wll be
very brief. It's intended only -- and | wunderline
"only" -- to provide a very brief background of sone
of the CMC requirenent for Phase 1 IND. | wll not
di scuss the guidance issue. | participated very
l[ittle in the guidance devel opnent. Joe Fanulare wi ||
address the guidance, and he will take all of the
questions and all of the blanme and sone of the credit
| ater on.

Ckay. The primary objective of INDs as
nmost of you know, but naybe nmany or everyone doesn't
know everything, in three phases of drug devel opnent,
and the focus of IND for Phase 1 is the safety issue.
The focus is on safety.

It's basically the first introduction of

a newdrug into humans. It's intended to conduct sone
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studi es and eval uation of pharmacol ogi cal action of
drugs, potential side effects, predict and eval uate
early evidences of effectiveness and so forth.

Phase 2, it's limted work control, and
then you expand it into Phase 3.

We have sone regul ati ons. Sone of you are
becomi ng nore famliar with these nunbers, and we'l|l
throw nore nunbers at you today, 21 CFR 312, and
that's where many of these issues are outlined in our
regul ati on.

As far as CMC requi renent, and that's why
|"m speaking this afternoon, is to indicate the
follow ng or share this inportant nessage: that the
anmount of information needed in the filing depends on
the stage of the drug devel opnent. For Phase 1 | NDs,
t he anount of informati on needed depends on where we
are with the study, the drug itself, sone previous
st udi es, dosage for, route of adm nistration, duration
of the study, the patient population, and if we know
of some known ri sks.

Al of these things wll determ ne the

amount of CMC information that needs to be filed at

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

181

Phase 1.

Tal k about the drug substance, there are
several attributes and several quality attributes and
information that need to be submtted, and it varies
from drug to drug, from study to study, but in
general , we need sone description and sone
identification of the drug, howit is being nade and
prepared, the analytical nethods that are used for
characterization and/ or assay, and a bri ef description
of a stability study, if any, at that stage just to
assure that the drug would be stable through that
period of clinical trial.

For the drug product, we need to know t he
conponents of the drug product, sone quantitative
description, the formulation, who's making it, where
are they, the nethod of manufacture, schematic
description is sufficient at this tinme. W are not
asking for extensive batch records or anything like
that, analytical nethods, and sonme information to
assure that the product is stable during the planned
clinical study. Sone information about the placebo as

wel | .
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VWhat's i nportant here and if we're tal king
especially in the new paradi gm where the agency work
was sponsors as partners in drug devel opnent, is the
degree and frequent communi cati on between the agency
and the sponsors. And as some of you were here
yesterday afternoon when | tal ked about our efforts to
reduce t he nunber of suppl enents and t he nunber of our
revi ewcycl es to save resources, these resources in ny
mnd should be allocated to facilitate such
interaction. That's where we are comng from

W are not trying to cut the resources
frompeopl e who are doing the work now. W are trying
to better utilize our resources to focus on
communi cating early and nore often with the sponsors
to address all of the issues.

Thi s conmuni cation and interaction that
t akes pl ace takes place prior to the IND. There is a
pre-1IND neeting, and generally the focus of that
nmeeting is twofold. One is safety issues, and one is
to |l ook at the potential of any clinical hold issues
when | " msure that the clinical study continue on, and

if there is any potential that woul d rai se i ssues that
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may end up working the clinical study of hold. W try
to identify these issues early on in order to avoid
st oppage of the clinical study.

The end of Phase 2 neeting is very
inportant, and that's where nore CMC specific issues
are raised. Pre-1 ND neeting generally focuses on
filing and format issues, and there are follow up
nmeeti ngs and tel econferences, fax and so forth.

VWhat |'m saying is here, even though |I'm
just giving a brief introduction to you, that if you
| ook at this slide, there will be nore conmunicati on,
but the frequency of conmunication is not as i nportant
as the quality and the nature of communication, and
that will be com ng soon.

Saf ety concerns. Wen we say that for
Phase 1 I ND, the CMC focuses on safety. Qur intention
is to make sure through the informati on we have there
is an assurance of the identity, the strength of the
quality and the purity of the IND drug that's being
used as related to safety.

For exanpl e, howthe product is nade, what

are the inpurities that could be there, that may have
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been back from safety, the sterility concerns,
stability concerns. Profiles need to be sufficiently
refined.

W are not talking here at this stage
about setting the specification or optimzing the
preparation of manuf act uri ng and proper
characterization of the drug as well, and that's al
| have. thank you very nuch.

CHAlI RPERSON BOEHLERT: Thank you, WMbbeb,
and then, Joe, you're next.

MR. FAMJLARE: Thank you, Mbheb.

And now to get into the issue here with
di scussing these Phase 1 |[INDs that WMheb well
introduced. | want to give you alittle background as
to why we're | ooking at the Phase 1 of the | NDs.

First of all, the Food and Drug Act,
501(a)(2)(B), requires all products to be manuf act ured
in accordance wth current good manufacturing
practice, cGwWs, and in '78 of course, we published
the current version of for dosage forns the good
manuf acturing practice regulations, but they are

primarily directed t owar ds t he commer ci al
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manufacturing of approved and even drugs wthout
approval, drugs and bi ol ogi cs.

And the preanble said that the cQGWwW
regul ations are applicable to the preparation of any
drug product for adm nistration to humans or ani mal s,
and that "any" of course is very broad and indicated
FDA' s intent to public additional regul ati ons specific
to investigation of clinical studies.

Vel l, we never did publish those specific
regul ations and over the years there was a nunber of
guestions as to what is particularly applicable for
Phase 1, Phase 2, Phase 3 clinical trials. Methods
are invalidated. A lot of things aren't set. You're
very nmuch |earning about the process, although
particularly as Mheb said in Phase 1, what you're
particularly | earning about is safety is very nmuch t he
enphasi s.

And actually if you look at that quality
paradi gmthat a nunber of presenters have gone into
here, we're really shifting it all on one side in
terms of the safety side, in terns of Phase 1

At any rate, the agency had cone out in
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1991 with the guideline for preparation of new drug
products, but it did not adequately cover all of the
vari ous manufacturing situations you m ght encounter
in clinical trials and really did not fully address
the expectation that an increnental approach to cGw
conpliance is acceptable for investigational products,
gi ven where you are in that stage.

And of course, that opened up a |lot of
guestions and concerns. And just to go back to A az
had a presentation on FDA's critical path initiative.
In | ooking at what are the nunmber of new nol ecul ar
entities and treatnents that are being approved, and
it was di sturbing that those nunbers were goi ng down.

And, again, if there's one take-away from
the initiative, the cGW initiative or quality
initiative, as we like torefer toit as well, is that
we want to be at the forefront of innovating and
all ow ng these things to occur.

So, therefore, many of the concerns,
particularly with Phase 1 INDs, and what 1'Il be
tal king about is m crodose and screening | NDs, these

very early Phase 1 studies, there was inhibition
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because of the perception of what part or does all of
the cGws apply.

So what we have done is -- we haven't done
it yet because it hasn't been published, but what we
are doing is drafting a guidance about Phase 1 | NDs
and a conplenenting regulation to articulate FDA' s
intent to inplenent an increnmental approach to cGW
conpliance for «clinical investigational products,
recogni zing that sonme controls and the extent of
control s obviously differ between investigational and
comercial manufacturing, as well as the various
phases of clinical studies.

And we've had a cross-agency work group
with CDER, CBER, and ORA, and |I'm just one nenber of
the group. In fact, that group is neeting right now
as we're speaking. So | hope they don't change too
much of what |'m saying here today.

But when | say "cross-agency," it's not
only been the GW fol ks that have been neeting. It
has been the review fol ks on both the CDER and CBER
si de, and one of the purposes of having Moheb explain

the IND CMC requirenents is that there's a lot of
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conpl enentary work that goes on here in terns of the
fol ks on the review side see sone of these issues as
they conme in for the IND and so forth

And the other thing is to realize that we
don't have a regular inspection program for
investigating or doing inspections of clinical
studies. Things are | ooked at on a for cause basis
t here.

So we wanted to devel op a gui dance and an
approach which woul d be, of course, risk based. How
could we not be these days? But obviously not to
overuse the term we wanted to have obviously -- use
the available know edge, and we've had a lot of
di scussi on about how know edge is transferrable. You
know from ot her studies and other trial batches that
you' ve done sone know edge. Take that forward,
utilize that, and as | said, in ternms of the quality
paradi gm here the enphasis is very nmuch here on
safety. So it's off bal ance.

And there's a nunber of exanples of that
quality paradigm Just think of all of them except

Gary's yesterday which was bl ank
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And we're tal king about, you know, what
are sone of the general cQGWP requirenents? The thing
that | spoke about earlier isinterns of Phase 1 this
gui dance will apply to investigation of new drug and
bi ol ogi cal drug products during Phase 1 clinical
studi es. So this guidance that we're planning to
publish and we hope to publish it for the Septenber
rollout of the GW initiative will address Phase 1
clinical studies.

Along with this gui dance we hope to i ssue
a rul emaking pulling out Phase 1 from 210 and 211 so
that there will be no lack of clarity, does it apply
or not, and what we will do is regulate directly off
the statute, 501(a)(2)(B), as | nentioned earlier.

Dan can rel ate to that because that's what
we do wth API's, but this guidance will tal k about our
expectations, and we wll specifically address Phase
1 studies designed to assess tolerability or
feasibility for further drug devel opment work.

Excl uded are drug netabolism studies,
structure activity relationships and food i nteraction

studi es. The inportant thing is that we want to
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provide direction for special product situations:
m cr odose type studi es, and when you factor in other
conplicating things, such as nmulti-product, nulti-|ot
situations, and specific product types.

And we ran into a lot of these specific
product types. W actually were going to start out
doing this draft gui dance even | ess than Phase 1, just
sticking to these m crodose type i ssues, but reali zing
that many trials in the biologic realmreally start
out nore broader in the scope of Phase 1. So,
therefore, we took all of these situations into
account .

And as | said earlier, thisis goingto be
a conpanion to other guidance describing CMC
information submtted in Phase 1 INDs, and wll
conpl enment what was said in the | CH 17A docunent about
clinical production of APl materials.

We're going to discuss in this guidance
when it's released as a draft appropriate quality
control standards, well defined procedures, adequately
control |l ed equi pnrent and accurate recording of data

appropriate to this |level of production. That's the
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key to renenber as |'mtal king about this.

So take away your thoughts of genera
cGWws, 210, 211. W're trying to scale it according
to the scope of these operations.

An application that Wil | lead to
i npl ementation of cGWs which is really consistent
with good scientific nethods because while sone of
this takes place in R& facilities of established
firms, sonme of this is taking place very often in
| aboratory settings. So we're trying to nmake a
correl ation between cGW here and, again, what woul d
be a good scientific nethod to do these studies.

It's going to talk about the use of
avai l able technology and resources to facilitate
product devel opnent, cGW conpliance, and | essen cGW
burdens where it's very practical to do so, and it
w Il tal k about di sposabl e equi pnment and process ai ds,
usi ng prepackaged materi als, such as WFl, and contr act
manufacturing and testing facilities where it's
appropri ate.

There wi || be di scussi on of the prevention

of contam nati on and cross-cont am nati on and eval uat e
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potenti al hazards regardi ng t he producti on envi r onnment
and obviously carry over materials from previous
operation being renoved.

So very, very rudinentary issues we want
to talk about, and all of this is very rudinmentary
material, but again, it focuses on what we see as
essential for a good clinical study, factoring off
commer ci al manuf act uri ng.

Personnel would have the education
experience and training to do their assigned
functions. In terns of the quality control function,
it should be established for every producer of |ND
products have responsi bilities docunented in witing,
i ncludi ng the exam nation of conponents, containers,
cl osures, in-process materials, packagi ng and | abel i ng
materials, review and approval of production and
testing procedures, acceptance criteria, review of
conpl eted production batch records for release or
rejection of each clinical batch

Tal ki ng about the responsibility of staff
involved in the production and in operations wth

limted staff, QC function nmay be carried out wth
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the sane person perform ng production with possibly
periodic review by another qualified person.

Facilities have to have adequate work
areas for their tasks, appropriate source water, and
air handling and to cover any possible contam nation
or cross-contam nation issues.

Very basi c i nformati on on equi pnent bei ng
in working condition, calibrated and not additive or
absorbative to the test materi al

Be able to have control over conponents,
acceptance criteria, use of certificate of analysis,
and enough docunentation for trace back of what that
material was by | ot nunber, et cetera, and supplier.

Enough production information so that the
| aborat ory and producti on data and equi pnent used and
changes in mcrobial controls have been covered, and
the theme is to renmenber so that if you need to go
back to this information you can. Agai n, good
scientific methods. Nothing earth shaking here.

Laboratory controls such that test are
conducted using established witten procedures under

controll ed conditions and using scientifically sound
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anal yti cal procedures, calibrated equi pnment, and be
able to initiate stability studies to support use of
the product during the length of the investigation
simlar to what Moheb woul d say.

Again, we're not talking about nethod
validation or anything beyond here; just very
rudimentary information and docunentation that's
needed.

In terms of the container closure and
| abel ing, to nmake sure that proper packaging is used
to pr ot ect t he pr oduct from alteration or
contam nation throughout storage, handl i ng, and
shi ppi ng, and of course, the inportance of preventing
or precluding | abel m x-ups.

And distribution should describe the
transport of the IND product from the point of
production to obviously eventual use by the patient.

Record keepi ng shoul d cover these general
ar eas of equi pnment mai nt enance, producti on
distribution, QC functions, and again, conponent
records. Real ly the basic rudinmentary things you'd

need to do to reproduce these issues if this is going
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to becone a viable test article and go further.

And we propose here a two-year retention
period for the records after approval of the marketing
application or if in the case it doesn't get that far
at least after shi prent and delivery of the | ast
pr oduct .

G ven those general GW requirenents, we
realized that there are special production situations
and actually the screening and m crodose | NDs where
maybe just one person, one dosage is where we really
started this, because this is where there is a |lot of
t hroughput to develop. Where is there going to be a
candi date that will go further?

And, agai n, wth a concern from
institutions such as the National Cancer Institute and
so forth, and the concerns of liability under the
whol e rubric of 210 and 211, we wanted to set out
these clear but inportant issues that have to be
covered and separate away the issues that need not be
of concern and certainly not be an obstacle to going
ahead with these studies and find the new di scoveries

t hat are needed.
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And, again, we go beyond that. Li ke |
say, what our initial charge was with the screening
and mcrodose INDs to cover various situations in
Phase 1, such as multi-product facilities and t he need
of controls there, the special situations that
bi ol ogi ¢ and bi ot ech products pose, and of course, the
needs and the inportance, the safety aspects
associated with sterile and aseptically processed
product s.

The application of GW controls to
screening IND in mcrodose studies should be
proportional to the scal e and scope of the operation,
and special provisions for |ab scale production are
provi ded i n the gui dance with respect tothe facility,
equi pnent, and | aboratory control.

So it's even drilled dowm a little bit
nmore to nore rudi nentary elenents for these areas.

In multi-product facilities, the enphasis
is that of an area a room is wused for multiple
products, that one product at a tine is produced in a
gi ven area, and that there be appropriate cl eani ng and

change-over procedures to prevent carryover of

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

197

materials, of contam nation, or actual product m x-
ups.

For biotech and biological products,
addi tional safeguards are discussed or planned to be
di scussed in this draft gui dance where sonme production
systens may warrant that, particularly sonetines to
protect even the personnel involved, pathogenic
m croorgani sns, spore formng mcroorgani sns, live
viral vaccines and gene therapy vectors.

You know, equipnment qualification and
controls in production should assure the success of
unit operations with safety related functions, and
again, with these type of products, there's concern
for viral clearance, virus toxin attenuation and
pasteuri zation. So all of these issues are touched
upon in the guidance for these special situations.

Ret ai n sanpl es, of fer an opportunity to go
back and | ook to conpare the assurance of the product
t hroughout the clinical developnent, and in process
testing and detailed records where necessary insure
for Phase 1 products, you know, that you end up

producing nultiple lots. So this is where we're
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starting to scale up now You're going to need a
little bit nore detail when you start getting into
multiple | ots.

O  course, for sterile, aseptically
produced products, you know, we t hought about actually
going to sone references, such as USP and so forth as
to there's obviously a | ot known about that, but on
the other hand, you actually |isted sone rudi nentary
bullets in the guidance that are planned nowin terns
of having personnel trained in aseptic techniques,
using a proper lamnar flow hood and controlling the
envi ronment .

And that's pretty nuch where it ends, and
to wap up on that last slide, the reason we didn't
use sone of the reference is because many of them
again, are rooted in comrercial manufacture, and we
were afraid we would put folks right back where they
wer e.

So basically, to sumup, this gui dance and
this technical change to the regulation to put Phase
1 IND studies under the rubric of 501(a)(2)(B) and

taking it away fromthe general GWs should facilitate
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a lot of the initiatives and the critical passion
initiative where we're trying to go to not be an
obstacle to new di scoveries; have cl ear expectations
of FDA of where you need to be at at this type of a
study; and provide that pathway.

Once we get through this process, we'll
have obviously the draft guidance wll be open for
coments. The next thing that we'll need to address
is clearer guidance, you know, stepping it up again
because we enphasi ze the step-w se approach for Phase
2 and Phase 3 studies. So that will be a later part
of our work.

Thank you very nuch.

(Appl ause.)

MR. FAMJLARE: Questions |later?

CHAI RPERSON BOEHLERT: No, we'll take
guestions now.

MR. FAMULARE: Onh.

CHAI RPERSON BOEHLERT: You know, any
gquestions or comments for Joe and Moheb?

As you heard, the commttee is neeting

now. So it's our opportunity to have sone input.
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MR. PHI LLIPS: 1 just have a fewcoments,
observations. | think Moheb and you have framed the
situation every well. I'mfamliar with the March of

'91 guidance that the agency issued, and it did, in
fact, give a lot of regulatory relief for the
production of clinical supplies, Phase 1, 2, 3.

Now, that's 13 years ago, and over that 13
years, | have personally been involved with many
audi ences in the States, Europe, Asia and interacted
W t h groups who are i nvol ved i n manufacturing clinical
suppl i es.

| made two observations. Here we are 13
years down the road and there are still many people in
that area who do not understand that that guidance
even exi sts.

Secondl y, for those who do under st and t hat
it exists, the R&D peopl e al ways rai se the i ssue that
-- and | think Dan alluded to this yesterday -- the
R&D people always allude to their interaction with
their regulatory affairs counterparts, and the
regul atory affairs counterparts always say, "Hey,

we're | ooking at 210, 211, event though that gui dance
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exists, let's be conservative and ratchet it up a
little bit.

So with that as background, | think that
you are meking -- you, the agency -- are nmeking a
rati onal approach to taking the Phase 1 study out from
under the 210, 211, and putting it wunder the
| egislative piece, and | defer to David to define
this, but 501(a)(2)(D).

The ot her thing that we have to | ook at in
my opinion is patient safety, nmaintain that safety,
and | think in your proposal as you spelled it out,
you have dealt with all of those issues. Many of
these products are admnistered by the clinical
phar macol ogi sts as injections. If it's going to be an
injection, it should be sterile.

You' ve dealt with that. Cr oss-
contam nation has been a traditional problem \When
you don't know too nuch about the manufacturer
per haps, you've dealt with that. So | think you nmade
a rational approach in noving in this direction. I
woul d support it.

That's nmy comment. Thank you.
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MR. FAMJULARE: Thanks, Joe.

CHAlI RPERSON BOEHLERT: Thank you, Joe.

Dan.

DR.  GOLD: Yes, Joe, a couple of
guestions. Nunber one, if | recall the guidance that
is in effect or has been in effect, it requires
witten procedures for the manufacture of the drug
product, drug substance and the drug product, even at
Phase 1. |s that correct, Joe?

MR. FAMJLARE: You're tal king about the
' 91 gui dance?

DR GOLD:  Yes.

MR, FAMULARE: I'"d have to go back and
| ook at that right now.

DR G&OLD: | think it does.

MR. FAMULARE: Basically what we're trying
to do now going forward is to have enough
docunentation to be able to repeat what you did.

DR. GOLD: kay.

MR.  FAMULARE: And that's the general
di rection.

DR GOLD: This renpves it. As | read it,
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this renoves everything.

MR. FAMJULARE: This would renove it out
fromunder the rubric of that guidance.

DR. GOLD: Right.

MR. FAMJULARE: That gui dance is going.

DR. GOLD: |I'mnot objecting tothat. [I'm
just -- okay? | just want to verify it.

MR. FAMULARE: The problemwas with that
gui dance it went across Phases 1 through 3, and
there's a big difference between Phase 3 and a Phase
1 screening | ND

DR. GOLD: You're absolutely correct, and
it does not distinguish properly between the various
phases, and that has been one of the problens.

MR. FAMULARE: Ri ght.

DR. GOLD: One of the real problens.

The ot her issue that | see is mssing here
and | want to nmake certain it's deliberate is that
thereis no QAreviewor no quality unit review of the
docunent ati on of the procedures and so on. |Is that a
very del i berate approach by your group to renove t hose

restrictions?
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MR, FAMULARE: In terms of QA review of
docunent ati on and procedures, even in 210, 211, it's
under the rubric of QC, and the QC review --

DR. GOLD: But QC -- okay, Joe. | equate
QC and QA

MR. FAMULARE: Right, but QCis discussed
here and will be di scussed in the gui dance as a strong
factor that you have to have QC, realizing that that
QC could be very limted in a small |ab setting. So
we do call for that el enment of review At |east we're
calling for that in the draft gui dance.

DR GOLD: Well, | saw sone of that in
here, but | did not see a QC or QA review of the
docunentation, and | just wanted to nmake certain that
that's a very deliberate posture on your part.

MR. FAMULARE: No, | believe that is an
el ement in the guidance that we're proposing.

CHAI RPERSON BOEHLERT: On page 7, the top
slide in our handout, page 7, the top slide, under the
second solid bullet, the second item review and
approval of production and testing procedures and

acceptance criteria. |s that what you're | ooking --
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DR &OLD: Oh, yes, I'msorry. The third
bul l et, review of conpl eted production records.

CHAlI RPERSON BOEHLERT:  Yeah, right.

MR.  FAMULARE: Ri ght. Yeah, we did
keep -- that's what | was saying, that we did. That
is a factor there, right. Ckay.

CHAlI RPERSON BOEHLERT: O her questions or
coment s?

DR PECK: Yes.

CHAlI RPERSON BOEHLERT:  Gar net.

DR. PECK: Under the distribution record
or distribution section, it seens rather sinple, and
there's an elenment here of since it is Phase 1 that
there is a group, a person, a clinician or whatever
that's going to do this and not necessarily going
directly to the patient.

|s there a need to kind of further define
this?

MR. FAMULARE: Well, part of it is that
this is corollary over the other 300 regs that go to
test article accountability. So there was a good bit

of coverage there. Qur enphasis here was to nake
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sure, for exanple if the product needs to be at a
certain tenperature that it's shipped at that
tenperature and maintains its quality fromproduction
to the actual patient in the clinic.

So, again, because of its conplenentary
nature, we didn't go into certain details where we
felt from the IND regs thenselves. W also had
corollary coverage fromsone of these issues.

DR. PECK: Thank you.

CHAlI RPERSON BCEHLERT: You said you're
going to | ook at Phase 2 and Phase 3 down the road.

MR. FAMULARE: Ri ght.

CHAI RPERSON BOEHLERT: At what point in
time are you going to do that because as soon as this
i ssues, the question is going to be, well, then, what
about Phase 2-3.

MR. FAMULARE: Well, Phase 2 and 3 wll
remai n under 210, 211.

CHAlI RPERSON BOEHLERT: Ckay.

MR. FAMULARE: Wth what we would call
appropriate discretion. Those things that don't apply

do not apply, and so forth, but our subsequent
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guidance will clarify those issues, but we really saw
this as the bottleneck in an area to start. The tine
schedule I won't even begin to discuss until after
Sept enber.

CHAI RPERSON BOEHLERT: It sounds likeit's

very much | ater.

MR, FAMJULARE: Well, | wouldn't say very
much |ater, but you know, we'll get this draft,
coments, get this done, and that will be the next

step of the process.

CHAI RPERSON BOEHLERT: O her questions or

comment s?

Dan.

DR  GOLD: (Speaking from an unm ked
| ocation.)

MR. FAMULARE: Thank you, Dan, and when |
say "thank you,” | nean it's not for ne. ["'m only

just one nenber of this group. W don't really have
a head to this group, but we have a group of us
wor ki ng together on it. So nyself, Chris Joneckis,
Gurag Poocheeki an, and there's a nunber of fol ks from

CBER and one person out in the audi ence, Chiang, has
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been part of the group.

So, yeah, the group has really put their
best heads together and experiences to work on that.

CHAlI RPERSON BOEHLERT: Last chance. | f
not, thank you, Joe and Moheb. It |ooks |ike you have
general support fromthe commttee on this guidance.

Ckay. Tinme to change gears agai n and | ook
at appl yi ng manuf acturi ng sci ence and know edge in a
regul atory horizon when you talk about PAT. Chris
Watts or A az?

DR.  HUSSAI N: As Chris comes to the
podium 1'd just like to sort of give a context and
sort of position the discussion we'll have with Chris
on conparability protocol and so forth

One of the aspects |'ve wanted to sort of
point out with these presentations is that we're
nmoving into a new paradi gm W're noving to the
desired state, and not only will Chris provide you an
update on what is happening in the PAT initiative
itself, but also | requested himto enphasize a team
approach to review and inspection, and that is the

heart of the PAT initiative, is the team approach to
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doi ng business, and to enphasize how we are finding
new ways of m nim zi ng, say, the suppl enent process or
mnimzing the need to have a prior approva
suppl enent as the only neans of nmaking deci sions.

So | think there are elenments of what
Chris wll talk about which wll highlight this, and
the second talk after Chris will be on conparability
protocol, and it's a summary of all the comments we
have recei ved on the drug gui dance that was di scussed
before this commttee, and our current thinking.
Steve Moore will make that presentation, and Moheb is
wor ki ng very closely with Steve to sort of nove that
gui dance forward.

The struggle in that is | think we took a
gui dance whi ch was bei ng devel oped before we defined
the desired state. That's the challenge, and | think
we're trying to bring the desired state elenent into
t hat gui dance, and it has not been easy.

And | think one way, in ny concluding
remarks | think I would like to sort of say that, |
t hi nk. Decisions that | think after this neeting

you' re making is that we will focus every effort from
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now on on the desired state and not really worry about
t he past.

and | think this is a sort of guidance
which we are stuck in the mddle |ooking at the old
state versus the desired state, and we are struggling
to sort of bring that forward, and | think we wll
cone of that approach to say that we are focusi ng nore
on the desired state fromnow on and so forth.

So you'll see that struggle, and Jon
Cark, who co-chairs, <changes wth our private
approval supplenent group with nme under the GW
initiative, will share sone t houghts on how we want to
pr oceed.

So that's the context of the discussion
this afternoon, and I hope that you'll continue the
di scussion that we had yesterday and keep giving us
i deas and suggestions and so forth on how bet to sort
of approach that.

Thanks.

DR. WATTS: Thank you, A az.

| want to thank the commttee for all ow ng

me a few m nutes of your tine today to tal k about what
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we' ve done and plan to do with PAT and really talk
about primary this engine that we have at the agency,
the way we refer to it. And | stole that termfrom
Ajaz, "the engine for success,” and I'm a firm
believer that the team we've established within the
agency, the reviewers, conpliance officers, and the
investigators from ORA, are really going to be the
engi ne that drives the success of the PAT initiative
within the agency. And that's really going to be the
focus of how we manage review and i nspection process
for PAT as we nove forward.

So just a very brief outline, and a few
questions I'd intend to answer with ny presentation.
| do want to focus on the benefits of PAT and how
there may be ot her approaches aside from suppl enents
into inplenmenting PAT for the industry.

So with that, a slide that many of you
have seen on several occasions, probably one too many
times for sone of you. The definition that we canme up
with for PAT, and it was discussed at length at the
PAT subcommttee of +the Advisory Commttee for

Pharmaceutical Science, a system for designing,
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anal yzi ng and control | i ng manuf acturing throughtinely
measurenents of «critical quality and perfornmance
attributes of raw and in process materials and
processes, and | think the key here is this little
three-letter word. Frequently that replaced with a
two letter word that creates a | ot of confusion. The
two letter word is "or," and a | ot of people read PAT
as just process nonitoring, and the control 1is
frequently left out.

But | want to enphasize that we're really
tal king about a conplete system for designing,
anal yzi ng, and controlling t he manuf act uri ng
operation. Wen we tal k about the anal ytical portion
of PAT, process anal ytical technol ogy, the focus tends
to be on the analytical chem stry, and albeit that's
an inportant part of what we're talking about wth
PAT, that alone is not the focus. Wen you see the
termanal ytical and PAT, 1'd |ike to have peopl e thi nk
nore along the lines of analytical thinking rather
than just analytical chemstry. You have to consider
not only the <chemcal, but the physical, the

m crobi ol ogi cal, the mathematical and risk anal ysis.
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All of that has to be considered in an integrated
system rather than just focusing alone on the
anal ytical chem stry.

So wi th that background and t he definition
of PAT, how does that link to what we've been tal king
about wth process understanding? The term is
floating, tossed around quite a bit. The focus is
process under st andi ng. It's really what we're
focusing on with PAT, but what does that nmean, you
know, process under st andi ng.

What we allied in the guidance was that a
process is that a process 1is considered well
understood when all critical courses of variability
are identified and expl ai ned. That variability is
managed by the process and product quality attri butes
can be accurately and reliably predicted.

| want to walk through a very quick
exanple later on to give you specifically what |I'm
talking about wth those accurate and reliable
predictions, and we really feel the ultinate is that
the accurate and reliable predictions reflect a high

degree of process understanding, and of course, if a
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process is well wunderstood, we'll assune that that
then inposes a |lower risk category when it conmes to
produci ng a poor quality product.

So wth that, | do want to focus nuch of
t he di scussion on the team and | do want to enphasi ze
that the initiative is cross several centers within
the agency, the field, ORA CDER and CVM and you'l
see the steering commttee. These are the senior
managers within the agency who are really pushing the
direction that we're going with PAT or setting the
course | should say, and you'll see ORA, the Center
for Veterinary Medicine, and CDER, but you know, it's
not just CDER, Joe. It's obviously fromthe Ofice of
Compl i ance, O fice of Biotechnol ogy Products, whichis
whet her Keith Wbber is from Frank is from the
O fice of Generic Drugs, and Moheb i s, of course, from
the O fice of New Drug Chem stry.

So even though there's a lot of CDER
representation, it is CDER w de, bi ot echnol ogy
products, generic products, the newdrug products, and
of course, the Ofice of Conpliance.

And | really want to highlight this team
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that we set in place that we're really goi ng to manage
t he revi ew and i nspecti on process. These teamnenbers
are fromthe field, fromthe center, fromthe Ofice
of Conpliance, from the different review divisions
within Generic Drugs and O fice of NewDrug Chem stry,
and they are what we refer to as the engine. This is
the -- | think everything is the engine for success
here, but these are the people who are going to be
managi ng the review and inspection process, the
interaction, if you wll, wth the industry.

And the training program that we went
t hrough, we first began with a teambui |l di ng exerci se,
and | think that was very inportant that we could all
get together and just begin to open the conmmuni cation
channels with one another because it may not be all
that often that people fromthe field communicate with
people in the center, and just to break down those
communi cation barriers and get nore of a personal
interaction with one another | think was very
i nportant.

And just briefly, the training session, we

had two didactic sessions, one that began at the
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agency where we focused on several different technical
aspects that we went through, that we felt were
i nportant background information for people who were
going to be responsible for review and inspecting
these facilities and these applications, and of
course, we went through three practicus at the
Uni versity of Washi ngton, Purdue, and the University
of Tennessee.

And there we actual ly focused hands on, if
you will, on training to see what the industry may be
| ooki ng at or what the industry is actual ly | ooki ng at
in ternms of i1nplenmenting PAT.

So as far as the trai ning program we have
conpleted the initial training program W're
currently doing a |l essons |learned, and I do want to
enphasi ze that we have every intention and, quite
frankly, we are noving forward with the continuing
education effort because al though i n many aspects the
initial training programwas very successful, to think
t hat we have covered all of the bases that we need to
cover in ternms of being sure this team is well

prepared and stage prepared for what nay cone to us in
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the future, continuing education is going to continue
to play an inportant role there.

So along those lines, we want to invol ve
this teamthat we have in place right nowin the next
training for the people that we have com ng around for
t he next round of training with the PAT team and they
were also heavily involved in the guidance
finalization process, finalizingthe PAT gui dance, the
team from ORA, you know, again, the Center for
Veterinary Medicine, Center for Drugs, were heavily
involved inreview ng the draft gui dance, the comments
that canme in, the public comments that were submtted
to the docket, and the process as far as finalizing
the draft guidance that we're going to issue.

VWhat | really want to focus on is this
t eam approach to review and inspection, and | can't
enphasi ze enough that it really is a two-way street.
Al ot of people seeit, and they think that the people
who are in the center and review the applications are
goi ng to have sone i nput into the inspection process.

Wiile that is very true, there's also the

other direction of the Street. The people who are
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responsi ble for the inspection process will also have
sone input as to what is said about the review of an
application or a supplenent, if you will, that may
conme into the agency.

So we've all heard about the 1,700 sone
odd suppl enents that the O fice of New Drug Chem stry
gets on an annual bassi, and this is, indeed, one
route for inplenenting PAT within your conpany, b ut
want to highlight two other options or alternatives,
i f you wll, for going forward wth PAT
i npl enentation, and these are in the draft gui dance,
and one of these is that you can inplenent under the
facilities or the conpany's own quality system and
followng inplementation within the conpany's own
quality system an inspection by the PAT team or the
PAT certified investigator may follow if the team
deens it's necessary.

Anot her option follow ng na inspection
the FDA certified or the PAT train and certify an
i nvestigator, can approve this process or the teamas
a whol e can approve this process.

And | really want to highlight that
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outside of supplenents or subm ssions such as a
conparability protocol, there are other avenues for
inplenmenting PAT wthin a specific conpany or
organi zation, and these are only a couple that we
chose to highlight within the guidance. There are
many other options that a conpany may have if they
want to conme forward and say that this is the approach
that we think is appropriate for what we're trying to
do here. W want to just stick it in our annua
report. You can inspect it when you get here if you
feel it's necessary.

There are many other options that a
conpany can consider rather than comng forward with
t he suppl enment or conparability protocol, and | really
just wanted to get that point across because the team
as a unit wll manage this when the inspection is
taking place or when the review of a supplenent or
application is taking place. It will be the entire
team that's responsible there. So it's not just a
subm ssion that has to be nmade to get approval to
i npl ement PAT within your organizati on.

So a very quick exanple. | want to wal k
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t hrough a quick exanple of how regulatory relief may

cone.

This is an existing title production
process, if you wll, the typical raw material
di spensi ng, bl endi ng. You're going to mail after
bl endi ng. "Il blend it again. Typically you're

going to include your lubricant there and then go
straight to conpression. This is a direct conpression
process, and typically of the tests that are done, the
di ssolution and content uniformty tests are done at
t he conpression stage.

And we've heard many tinmes this tends to
be in product focused or the testing to docunent
quality phase, if you wll. So if we think in terns
of the PAT approach, if you think about that exanple
of the process that | gave you, the PAT approach, if
we want to focus again, the enphasis there is focus on
the process understanding. What paraneters are
critical to the quality of this product? How do they
affect quality or why do they affect the quality of
this product?

That begins to get us down the road of
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answeri ng those questions. W begin to understand how
and why this inpacts our process. So we get that
understanding. This can be done, just one exanple,
experinmental design, and then how do we anal yze these
paraneters. W' re tal king about on line analysis with
PAT. How do we anal yze these paraneters? Renenber
the definition for PAT, design, anal ysis, and control.
Once we pick what we feel is the sinplest -- and |
al ways enphasis to keep it sinple -- the sinplest
technol ogy, not necessarily the npbst expensive or
newest out there -- the sinplest formthat's going to
allow nme to anal yze and control the sane paraneters
and design analysis and control. W i npl enent our
control strategy.

That's it. |If we're focusing on process
under standi ng and we think about the definition of
PAT, design analysis and control, how do we contro
this process?

So the exanpl e that | gave you, and agai n,
hypot heti cal exanple, if we do an experinental design
and we see that the level of disintegrate and the

particle size of the active are the critical attribute
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when it cones to neeting ny desired product quality
attributes that I'mlooking for in the table that |
pr oduce.

For exanple, if it's you know, a pain
reliever, you want your relief right away. You don't

want to have to wait, you know, an hour or two hours

to get relief from your headache. You want the
product quality attribute there. Us as consuners
would say | want ny relief immediately. | don't want

to have to wait two hours for ny headache to go away,
for exanple.

So the critical attributes here are the
di sintegrant level and the particle size. So if we
nove forward to an exanple of a PAT approach, if
particle size is critical, in order to analyze it and
control it within the manufacturing process, we first
have to begin to understand, well, what's going into
t he process.

If we understand the particle size
distribution of our active is before we go into the
process, then we can begin to tailor our process to

control that particle size distribution.
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So one exanple of this cones from
AstroZeneca is as they' re dispensing the material into
their blender, for exanple, they're analyzing this
material as they're feeding it into their blender. So
t hey know what the particle size distribution is of
this material before we even begin to bl end.

So with that in mnd, be can begin to
control the blending operation. So if we have, for
exanpl e, an anal yzer on our bl endi ng operation, that's
not only going to tell us when we reach a honbgeneous
m X because renmenber the other critical variable that
we had was that we needed an even distribution of our
di si ntegrant. It's going to cause our tablet to
expl ode, if you wll, when we take it, and we get the
active ingredient avail able for absorption and reli ef
ri ght away.

So not only ~can we control t he
di sintegrant m x, but we can also be |ooking at the
particle size distribution as we're going through, and
this will allow us to begin to build sonme of those
predictive nodels that will allow us to feed forward

intothis is the particle size comng in. This is ny
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particle size while |I'm bl endi ng.

So if you think of the initial process
that we had, the raw material operation, blending,
mlling, and blending, if | know ny particle size
distribution comng in, I'mblending. | know what ny
particle size distribution is comng out of ny
blender. | may not need to blend every single tine.
| may have the particle size distribution that |I'm
| ooking for at this stage.

And we don't want this process to be
frozen in tinme, if you wll. If you don't need to
mll, you already have the particle size distribution
that you' re looking for. Skip that mlling stage. go
directly to blending your lubricant and nove forward
t o conpressi on because you' ve al ready net your desired
particle size distribution. That mlIling stage adds
no value whatsoever when it cones to neeting the
desired product quality attributes of your product
quality attributes of your product.

So i f you think about the PAT process t hat
we have now versus what we had with the original

t abl et production, we're begi nning to understand what
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the distributionis, the particle size distribution of
our material, the attributes of our raw material
comng into the process.

We control as we're noving forward inthis
operation. W can begin to build predictive nodels.
If we know what the particle size distribution is
comng in and we know, for exanple, if we're right on
the edge of the distribution that we need, that's
critical for us to neet our desired product quality
attributes, we may be able to blend for just alittle
bit | onger and neet that particle size distribution so
that we don't have to go forward with the mlling
step. W can skip that mlling step altogether and
i nprove our efficiency, right?

So these predictive nodels wll tell us,
all right, if 1 have this given particle size
distribution, I can predict that I'mgoing to stop ny
bl ender at Time X. And while |I'm doing ny blending
operation, ny control strategy actually shuts down ny
bl ender at the tinme that | predicted. What is that?
That's the process understanding. Renmenber the

accurate and reliable predictions? That reflects a
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hi gh degree of process understandi ng.
So if we can convey that in sonme way to
t he agency and say, you know, | understand ny process.

| know what particle size distribution I need, and

this is how!l control it with ny process. |If | need
tomll it, I"'mgoingtomll it. If | don't need to
mll it, I"'mnot going to mll it, and |I'm not going

to send the supplenent to you to tell you why |I' m not
mlling it because you al ready know.

W do away with sone of those 1,700
suppl enents that Mheb has to deal with on an annua
basi s.

So t hi nki ng about that exanpl e, howis PAT
benefitting us here? W no longer have this
| aboratory determ nati on of bl end honogeneity if that
is done or the particle size distribution. We're
doing it. W're actually controlling it while we're
manuf acturing our product. W're blending it to an
end point rather than to a specific tine that we

val i dated when we did our three validati on batches.

W're mlling only if we need to. If we
don't need to mll it, skipit. |I'mnot going to do
SA G CORP.
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it thistime. And This begins to open the door for us
to real tine release because we're assumng we're
building in quality as we're nmanufacturing the
product. W don't need to test it at the end whenever
we get our tablets out of the conpression or out of
the tablet press. W don't need to test those every
single tine.

But when we do, if and when we do, we're
actual ly validating that our process i s under control,
that the control strategy that we have in place is,
i ndeed, functioning as it shoul d.

Optim zation, this allows us to optim ze
the blend tine. If you think back, if we're only
going for a specific period of tinme rather than til
an endpoint, there's not really a lot of flexibility
inthat tinme point. So you can begin to optim ze your
bl endi ng operation to neet not only honogeneity, but
maybe to neet that particle size distribution that
you' re | ooki ng for so you can avoi d goi ng t hrough t hat
non-val ue added mlling step.

And, again, this would begin to build in

these feet forward npdels for blend characterization
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because we have to begin thinking of the blending
operation. \What we have is not only an output. It's
actually an input into the next unit operation that we
have.

The material that we get fromour bl endi ng
can go into our mlling operation or it may, indeed,
be sufficient enough to go straight into our next
bl endi ng stage and straight to the tablet press.

So how does this reduce the regul atory
burden? Questions that we get all the tine. The
process i s no |l onger, borrowi ng a phrase fromthe VWl |

Street Journal, it's no longer frozen in tine. W

actually have free rein to avoid that mlling step if
we have to.

No supplenent for a process change. I
don't need to mll. I'm not going to send a
supplenment to you that tells you I'm not going to
mll. | need to blend for a little bit longer this
time. 1'mnot going to send a supplenent to you that
tells you | need to blend for a little bit |onger.
You al ready have denonstrat ed t hat process

under st andi ng.
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And a team approach. | really can't
enphasi ze this enough. 1It's a team approach through
review and inspection. So when the inspector shows
up, they're on the sane page was the reviewer who
| ooked at your supplenent, if one canme in, or they
have a resource that they can use while they're on
site. They know people who may be on the team who
may be able to answer a technical question that they
have about the process that you have in place.

And during that inspection that's your
summary basis for approval. So with that, | hope |
gave you really what we're tal king about with process
under standi ng and PAT. The inverse relationship
between the level of process understanding and the
risk of producing a poor quality product, if the
process is well understood, there are obviously |ess
restricted approaches to -- less restrictive
regul atory approaches to manage change, and if we
focus on process understandi ng, we can facilitate risk
managed regul atory deci sions and i nnovati ons.

And this can really lead to the severa

options for inplenmenting. W no |longer need to go
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t hrough the subm ssion or suppl enent process when it
cones to nmaking a change to our process. W' ve
denonstrated that it's well understood. W know what
the inpact are and any changes that we nake. So we
can go ahead and nove forward with those changes.

So | hope that was a good exanple to
real |y enphasi ze what we' re tal ki ng about with process
under st andi ng and PAT and how it may be a benefit to
the industry.

Very briefly, where we're going wth PAT,
we are finalizing the guidance. | spoke to you very
briefly about howthe entire teamwas i nvol ved i n t hat
process -- Ajaz nentioned this at the |ast advisory
commttee neeting -- expanding the scope of PAT to
include the Ofice of Biotechnology Products, and
quite frankly, the reason OBP wasn't included int he
draft guidance is OBP didn't exist when we were com ng
up with the draft guidance.

Cont i nui ng education and trai ning of FDA
staff, that's going to be, | think, the oil change, if
you will, to the engine that's driving the success

wi thin the agency.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

231

ASTNtechnical conmmttee, Del Marl owe, the
agency standards coordinator, spoke to you very
briefly about that yesterday, and of course, research
continues to play an inportant role wth what we're
doing in ternms of developing the sound scientific
basis to the policy that we devel op and the training
that we conduct within the agency.

So with that, I'm not going to take any
more of your tinme, and | guess I'Il turn it over to
Steve or Judy.

CHAlI RPERSON BOEHLERT: | woul d just ask if
there are any conmttee nenbers that have specific
comments on the PAT presentation. Yes, GK

DR, RAJU. So, Chris, you're saying if
you --

DR. GOLD: WMy | ask a question?

CHAI RPERSON BOEHLERT: G K. is first and
then you can.

DR. GOLD: |I'msorry?

CHAI RPERSON BOEHLERT: G K. got first and
you' re second.

DR G&OLD: GCkay. I'll wait second.
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DR. RAJU. So, Chris, you gave a really
nice exanple. So if sonebody actually independent of
any bi oequival ence and despite the SUPACK gui dances
and their categorization, | nean, exactly that
subm ssion to you wi t hout any connectivity back to the
patient in ternms of bioequivalence, that would be
within your mandate to say it's okay wthout any
suppl ements, wthin the mandate of the PAT group and
t he gui dance?

DR. WATTS: Well, | don't want to say that
it's --

DR. HUSSAIN. No, | think the context of
the no supplenent, the changes for the existing
product right now, the changes in the specification,
you have no option but to have a suppl enent process.

DR RAJU. But if there is no change in
specification; only the process.

DR, HUSSAI N: The way it is a quality
subm ssion comnmtnent, it is a change. It is a change
today. So what we're saying is that the teamapproach
to review and inspection opens up new avenues for

all ow ng sonme of this to happen, but that is only in
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t he context of process understandi ng.

When that has been shared, and that goes
to the design space that we di scussed yesterday. So
what it nmeans is the design of experiment mark is
actual ly based on our own |lab data. |If the design of
experinment that Chris showed, the chart, we actually
had the questions you' re asking. | nean, those were
the critical factors that affected resolution and so
forth.

That's the know edge base under which we
can start noving in that direction.

DR. RAJU. So you still have to bring that

in.

DR. HUSSAIN. Oh, yes, absolutely.

DR RAJU: But you don't have to bring
that in from a patient, inside a patient point of

Vi ew. You can do that totally from the in vitro
i nformation.

DR. HUSSAIN. It will depend on exactly
what your process understanding is, what is critical
what is not critical. If it is critical enough for

the patient, then the biostudies could be part of
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t hat .
CHAlI RPERSON BOEHLERT: Ckay. Dan.
DR. GOLD: How does your work related to

the requirenent for stratified sanpling?

DR WATTS: I think that's just an
exanple, if you wll, of assuring blend uniformty.
DR. GOLD: I'msorry. | didn't hear you.

Say agai n.

DR. WATTS: That's just an exanple of how
you can assure blend uniformty. That's not the only
way. There are many ot her options for assuring bl end
uniformity. That just happens to be one that was
di scussed and cane forward with the PQRI

DR GOLD: So does this nean that if a
firm goes this route they will not have to justify
what woul d happen during interruptions, refilling, or
change in hopper, for exanple, or taking sanples
during the changing of a hopper? Is that what |I'm
heari ng?

DR. HUSSAIN. No, | think you' re m ssing
the point conpletely.

DR GOLD: No, | don't think I'm m ssing
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the point. I'mtrying to clarify the point.

DR. HUSSAIN: No, no, you are because you
requested the stratified sanpling, which is testing
ten tablets in a stratified way. | think the risk of
that is nmuch higher than the risk what you're talking
here because no in-process controls you. No controls
on your incomng raw naterials. You're making a
decision on ten tablets, although in a stratified way

DR. WATTS: If you |l ook at the definition
of PAT, a system for designing, analyzing, and
control ling. If you're just |ooking at tablets,
there's no opportunity to control. It's too late
You' ve already made them Al right?

DR, GOLD: No, | fully appreciate the
difference in technology. Wuat I'masking is froma
conpliance point of view, if we proceed this way, does
this nean that a stratified sanpling is not a
requi renent, a conpliance requirenent?

MR. FAMJLARE: You know, we're talking
here about a whole control system in real tine
rel ease. So any sanpling and testing that's done

could only, as Chris described, validate the process.
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You' ve al ready done what you have had to do before you
even get to stratified sanpling.

So they're two conpletely different
things. You know, it's apples --

DR. GOLD: So you nmean we still woul d need
to verify stratified; you are introducing a new
pr oduct ?

MR. FAMULARE: No. You could. You could.
Let's say you cane in with a brand new PAT appl i cation
or you suppl enmented an existing one for your product
specifications. Your release criteria could be based
on the PAT controls, the fact that through these
controls you' ve cone out with the product that's
meeting its desired quality specifications.

DR. HUSSAIN. The key here is this in the
sense | think, for exanple, if you have a scenario
where there is a risk factor of changi ng a hopper and
potential segregation after that, inthat case there's
a different application. It could be an on-line
assessnment on every table. So instead of doing ten
tablets, let you mght be assessing thousands of

t abl es.
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| nmean, so the sanple size goes up
dramatically of what you evaluate here. So the
decision is not based on ten tables.

DR. MORRIS: Just a coment, and | guess
the way | think of it is that you' d be doing the
establishing of the criteria during devel opnent. so
by the time you got to the I evel of inplenenting the
process of understandi ng base to nonitor and control,
you woul d already know that the rel ease specs based
on the PAT approach woul d have been substanti at ed.

So if you have segregation in a hopper,
you m ght need anot her sensor if you have a nodel that
tells you that that is a critical control point to
monitor, is the way | think about it. | don't know.

DR. GOLD: So that are you saying that
when we i ntroduce this we would still have to do those
evaluations initially, for exanple, on changing
hoppers.

DR, HUSSAIN. Well, | nmean it's pure and
sinpl e product devel opnent studies. You have to do
what you have to do.

DR WATTS: You can't do a DOE w t hout
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defining the extrenes.

DR HUSSAIN: Exactly.

DR, GOLD: Al right.

CHAI RPERSON BCEHLERT: Any ot her questi ons
or comments?

DR. SI NGPURWALLA: Yeah. How did
stratified sanpling get into this picture?

DR. HUSSAIN. Don't bring that up. That's
not the topic.

DR. SI NGPURWALLA: No, no. Dan asked the
question, and you know, | feel obliged to, you know,
think about it. So how does stratified sanpling get
in this? Dd you nention the word stratified
sanpl i ng?

DR. WATTS: No.

(Laughter.)

DR GOLD: No. | am bringing up
stratified sanpling because <currently it's a
requi renent in the absence of PAT, is it not?

MR. FAMJULARE: It's not a requirenent.

DR, HUSSAIN. It's just one way of doing

things. It's not a requirenent.
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MR. FAMULARE: |It's a guidance. 1In fact,
t hat gui dance even borrows sone of the |anguage from
t he PAT guidance that this is just one way to go. You
don't have to go this way.

DR GOLD: Well, you can offer an
alternative, but you still have to be able to prove
that you have uniformty through the various changes
t hat occur through the processing, correct, Joe?

MR. FAMJLARE: You don't even have to go
as far as that |ast statenent.

DR, GOLD: Ckay.

VR. FAMULARE: You want to have
uniformty, period.

DR GOLD:  Yes.

MR, FAMJLARE: In terns of changes, you
know, it's one thing that you identify your critical
control or weak points. |It's another thing to have a
devi ati on that was unexpected. So, | nean, the whole
poi nt of the blend uniformty, the stratified sanpling

or one of the main points was to take care of sanpling

bias. | nmean, that wasn't focused on if you go back
to that guidance, what are your weak points. It was
SA G CORP.
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really focused nore on sanpling bias and the
[imtations of that.

DR, SI NGPURWAL LA: Can | articulate on
this? | think | see the point that Dan is raising and
the presentation that you made. | hope |'mcorrect in
articulating it.

| think what you are talking about is
conti nuous nonitoring and control, as done by control
t heori sts.

DR. WATTS: Right.

DR, SI NGPURWAL LA: VWhat Dan is talking
about is when you do not have continuous nonitoring
and you do not have continuous coupling. You do
sanpling and to account for the biases, you may want
to stratify.

And | think heis nonitoring continuously.
So from one point of view | wuld look at his
presentation as sonething in control theory; is that
correct?

DR. WATTS: Absol utely.

DR. S| NGPURWAL LA: It's process

controlled, control theory, and sonehow you threw in
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design of experinments because nost chemsts and
chem cal engineers and pharmacists |ike design of
experinments. So sonehow it's kept in.

(Laugher.)

DR. WATTS: This is the point, but just
because you can't control sonething doesn't nean you
have to. Moisture, for exanple, if it doesn't matter
if | have between two and 20 percent, it doesn't
affect the performance of this granulation in this
process or the stability of the product. Wiy do |
need to control it to 2.5 percent, for exanple?

DR SI NGPURWALLA: (Speaking from an
unm ked | ocation.)

DR. WATTS: To determ ne what's critical.

DR. SI NGPURWALLA: Right to determ ne the
critical points. Yeah, that's fair

CHAlI RPERSON BOEHLERT: Ckay. Are we ready
to nove on?

DR. HUSSAIN: | think so, but I think this

is an interesting challenge. You always keep going

back to the past. |'mnot |ooking to the past anynore
for that. W need to cone and talk about the new
SA G CORP.

202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

242

stuff before we let this --

DR GOLD: Well, I'mvery happy to talk
about the newstuff. |1'mjust afraid that we may al so
be | ooki ng at sonme of the old stuff during the way, on
t he way.

CHAlI RPERSON BOEHLERT: Next up will be
Stephen Mwore to talk about conparability of
protocol s.

DR. MOORE: Thank you. |1'd like to give
you an update on the conparability of protocols and an
update on the progress of the guidances and the
revi sions of those gui dances.

And just to cover today the general
topics, definition and general aspects of the
probability protocol, regulations that we have
published on conparability protocols, the draft
gui dances that are in the works, and al so tal k about
t he public conments and gi ve you sone hi ghlights there
that we received in the docket, and spend nost of the
time on our current thinking.

A definition of a conparability protocol,

it's a conprehensive detailed plan that describes the
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specific type of proposed change, the tests and
studies that will be perforned, anal ytical procedures
that will be used, and the acceptance criteria that
w || be achi eved for the purpose of denonstrating that
a change -- that there is a |l ack of an adverse effect
on the product quality for that change as it nay
relate to the safety and effectiveness of the drug
pr oduct .

And I'd i ke to say that this is a basic
definition of the conparability protocol that stens
fromthe regul ation, and a conparability protocol can
be much nore, as you'll see l|ater

A conparability protocol, sonme of the
general aspects that should be well planned in
advance. It should be scientifically and technically
sound, that is, that is based upon know edge and
understanding, And | wll discuss that in nore detai
in further slides, and it shoul d be adequate and kept
current to inplenment the change and conparability
protocols are drug process controls and change
speci fic.

This is the regulations that have been
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publ i shed on conparability protocols. Actually the
regulation first came into effect in 1997 for
bi ot echnol ogy and biological products, and nost
recently in April is now in effect for a chemca
entities.

And the regul ations state that what nust
be in conparability protocol and in accordance with
that definition that | just gave you, and it al so says
that a conparability protocol can be submtted in an
original marketing application or it can be submtted
as a prior approval supplenent.

And it says that changes to the protoco
have to be submtted as a prior approval supplenent,
and that FDA wll review this protocol and if
justified, can designate a reduced reporting category
for that change under the protocol

These are the draft gui dances that are up
on the Web. There's two of them They are conpanion
gui dances, and the first one applies to the chem cal
entities, drugs and includes synthetic peptides drug
products, and that one was put up in February of 2003.

The other one covers biological and
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bi ot echnol ogy products, which went up a few nonths
| ater.

The public comments are under review now
in the conparability protocol working groups and for
final publication of these guidances.

And | just wanted to give you sone of the
hi ghli ghts of these guidances, and what |'ve done is
excerpt this and paraphrased this for brevity to give
you nore or less what is the nessage we're hearing
fromthe public comments.

And these I'll read off: the efficient
use of conparability protocols should provide
regul atory relief by expediting reviewand approval of
post approval changes. And | think we all agree with
t hat .

And many changes are not anticipated at
the time of filing a marketing application. W are
seeing nostly changes are conparability protocols
filed in prior approval supplenents. There have been
sone subm ssi ons in t he ori gi nal mar ket i ng
appl i cations.

And t he commenters i n the public docunents
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say that the level of specificity requested, and
they' re tal ki ng about what was in the guidances, may
define the protocol so narrowy as to dimnish its
future useful ness.

And here what we are taking this and what
we're hearing is that protocols need to be nade nore
flexible in order to be made nore useful, and that the
key to the use of a conparability protocol is the
avai lability of sufficient manufacturing science data
to denonstrate an adequate understanding of the
control process controls and we can't agree nore with
t hat .

Conti nuation on the comments, they wanted
us to clarify what we neant by a conparability
protocol for changes of a repetitive nature. Wat we
meant was that conparability protocol was for
repetitive use or could be used repeatedly, and |
think that's very inportant because this kind of
protocol is very valuable. Once we approve it, a
conpany can wuse it to nmake changes, and that
regulatory relief that's granted initially can apply

to changes into the future, and we won't have to go
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back and review their plans again.

And t hey asked us to provi de exanpl es for
reduction in a reporting category from a prior
approval suppl enent down to annual reporting. This we
are working on, and |I'll show you sone nore details
| at er.

They also asked for nodifications to a
conparability protocol. Can we find ways to | ower
that into categories other than prior approval. As
the regul ati ons stated that those nodifications would
be for prior approval, but 31470 and others, the
conpani on one for biologics also says that we can do
this through gui dances.

And anot her point, the cGW aspects of
post approval changes should be addressed and we are
doi ng that.

Al so, finally, we applaud the FDA for its
efforts, and we do appreciate that feedback fromthe
comenters to the public docunent.

And now I'mgoing to turn to the current
t hi nki ng on conparability protocols. Essentially we

see it as two basic kinds of protocols and this is
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fromalso built upon our experience of the kinds of
prot ocol s that have been submtted.

One kind is a single use conparability
protocol, and these are designed to nake a specific
one tinme change. Usually these are for rather
conpl i cated changes.

And anot her type of protocols that | was
talking about, the repetitive use conparability
protocol, that is designed so it can be used to nmake
a specified type of change and changes within that
specified type can be nade repeatedly and over tine.

Sonme nore aspects, details about single
use conparability protocols that could cover a single
change or nultiple related changes, and we have seen
exanpl es of both.

And for nultiple related changes, what we
are finding is that there is not always a distinct
di scrim nation about how they are going to eval uate
t hose individual changes. So we in the guidance are
going to make that clear, and that each of the
i ndi vi dual changes should be clearly defied how

they're going to assess them and also the conbined

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

249

effect of all the changes if they're making multiple
changes shoul d be assessed.

And there are many, many exanpl es of what
singl e use conparability protocols could be used for.
| nmean, essentially they soul be for any changes in
the drug substances, drug product manufacturing
pr ocess.

And there are sone exceptions, and |']|
get into that Jlater, about what mght not be
appropriate in a conparability protocol, and they can
be for changes in scale and nultiple related changes
that are related to changes to scale, and this may
al so common occur at different facilities.

Aspects of arepetitive use conparability
protocol. Cenerally these are nore narrow y defi ned,
and the concept here is these are nodul ar in nature,
and we find that boundaries need to be established so
that we are certain that the conparability protoco
remai ns valid over the type of change that is defined.

For exanple, if you had a change for
differences in scale, you m ght want to set a boundary

of half Xtoten X. WelIl, inside that range you coul d

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

250

be able to freely nmake those scal e changes. Qutside
the protocol nmay not be valid, and we need to know
that during the review process so that we'll be sure
that we're |l ooking at all that needs to be | ooked at.

And i n general these nmultiple changes are
usually conprised only of subcategories of the
specified type of change, and | could explain that
better by exanpl es.

The classic case of a repetitive use
protocol, and these have been used for a long tine,
are contai ner closer system changes in which we have
show equivalency of various container closure
conmponent s.

And also we want to expand this idea to
changes within a unit operation, and you may be able
to change the conditions or the paraneters of that
step, and once that is approved during the protocol,
you may have free use, the ability to change that
wi t hout regul atory oversi ght.

And just briefly going over what the
advant ages are and di sadvant ages are, | think many of

these are al ready apparent, and to industry the main
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advantage and the original intent of devel oping
regul ations and guidances for the conparability
protocol is that that would help shorten the tine
length for distribution of product and reduce the
filing burden for commonly nade changes.

And so while you're waiting for FDA to
approve, and nowit's four nonths for a prior approval
suppl enent, if we can get the plans approved ahead of
time, you can nake the change under a greatly reduced
reporting category and burden.

And t he di sadvantages, of course, | nean
in all cases the risk of an adverse effect is not
el i m nat ed, but we intend to say that t he
conparability protocol should be constructed in such
a manner that if during the inplenentation of a change
is found that there is an adverse effect, the protocol
woul d be strong enough, rigorous enough to catch that
and woul d stop the inplenentation.

The advantages or di sadvantages to FDA
W're seeing, hopefully as being responsive, in
finding ways to reduces manufacturer's down tines is

why they're waiting for a prior approval, and we are
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hoping that this nmany reduced the overall nunber of
post approval suppl enents.

One advantage i s that unl ess the protocol s
were remained in the original application, this is
going to i ncrease our work | oad of suppl enents because
not all cases would we be abl e to downgrade t he change
to annual report, and I'Il get into that later. It
woul d be related to conpl exity of change and how nuch
information is provided with the protocol.

Soit's possiblethat I could increase our
wor k unl ess those things are consi dered.

And what m ght be appropriate and what
m ght be not appropriate under conparability protocol.
W think it's appropriate under a conparability
protocol that the lack of an adverse effect can be
denonstrated by analysis of the product quality
characteristics. W're tal king about CMC here.

And not consi der ed appropri at e,
nonspecific plan for CMC changes. W have had sone
protocols that were witten apparently too far in
advance that they did not know the details of that

change or how t hat change was going to be eval uated.
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Al so not considered appropriate, if the
conparability protocol would require pharm tox
studi es, biopharmaceutic studies, other clinical
safety or effectiveness studies to be done. And in
t hose cases we woul d not be able to offer a downgrade,
| am afrai d.

And continuing with our current thinking
on conparability protocols and sonme of the principles
and recommendations we're trying to articulate in the
gui dance, that conparability protocol should be based
on and provide evidence of scientific know edge and
t echnol ogi cal know edge and under st andi ng of t he drug.
That includes the drug substances, the drug [ product]
and all of the mterials that are wused in its
manuf act urer, the manufacturing process, the controls,
t he proposed change itself, and what is the potenti al
ef fect of that change on the product quality; and that
this know edge and understanding could have been
gai ned t hrough pharmaceuti cal devel opnent i nformation
pertaining to the drug and its manufacturing process.

And adding to that, commercial scale

producti on experience woul d contri bute, and one may be
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also able to cite scientific and technical and
technical literature.

These are continuing with the principles
and recommendati ons. I n devel opi ng your conparability
protocol, all of the potential effects of the change
shoul d be identified and not just the obvious. this
is a BE concept that was rolled into this guidance.

And the pre and post change drugs shoul d
be conpared for all changes. " m speaking of the
changes with a drug substance, then the conparison
mai nly resides there.

And for all the changes this has been a
| ongstanding policy that we normally see in our
suppl enment al applications.

And the conbination of routine product
qual ity control testing, suppl enent ed W th
characterization studi es as needed woul d be utilized,
and t he anal yti cal procedures that are utilized should
be sufficiently discrimnatory due to potential
differences in the pre and post change products.

And then an i ntegrated anal ysis of all the

avai |l abl e data surroundi ng the devel opnent of change
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and i npl enentati on of the change shoul d be perforned
prior to concluding a | ack of adverse effect of that
change and perhaps inplenenting the change.

And then just a few words, and | won't
bel abor this. Denmonstration of a |ack of adverse
ef fect because this is what the protocol was desi gned
to do. This should, of course, be based upon such
know edge and understanding that we have been
di scussi ng.

And t he product quality characteristics of
the pre and post changed products should conform of
course, to their speci fications, and t he
specifications would apply to all the materials,
i ncl udi ng drug subst ance, drug product that constitute
t he drug.

And not only that, but that such
conformance of the acceptance criteria should al so be
made for the characterization studies, and that these
dat a shoul d be conparable with respect to the nean and
devi ation of previous product nade by the current
process and also applied to those types of

characteristics that are expressed qualitatively.
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And al so we shoul d consider the effect of
the change on the manufacturing process and the
process controls. O course, the process controls
will be net. In sonme cases you may even have to
change the process controls, but essentially that
woul d be the bottom line.

And the effect on the process controls as
they relate to the product quality would be
consi der ed.

And now turning to how do we propose and
how does t he conpany propose and how does FDA justify
designated a reduced reporting category, given the
subm ssion of a conparability protocol, and there are
several factors that would be considered, and one
factor, the forenpost factor, the degree of the
denonstrated know edge and wunderstanding of the
product, the process, et cetera, et cetera that is
provi ded with the protocol

And of course, you need to consider what
is the normal reporting category for that change, and
that can be found in the regulations and our

gui dances, and that would be the starting point for
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t he downgr ade.

And also we considered the specific
aspects of the drug, the process controls, the change
woul d al so be considered, for exanple, conplexity of
that process, conplexity of the product as well. So
it would be input into that.

But also | nmean this can be tenpered with
knowl edge and understanding in a conplex product if
it's well understood.

And then also the wvalidity of the
conparability protocol and sone of the things
associated with the validity isis it scientifically
and technically sound.

And now getting into the plans on our
current thinking, how do we get there, and these are
the various categories of changes. Prior approval
CBE, CBE-30, and annual report that are specified in
our guidances, specified in our regulations and our
gui dances, and so those are the starting points.

So you woul d have to know how your changes
fit into this hierarchy originally, and then how can

we get fromprior approval down to annual report, and
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we believe that would be capable if a substantial
know edge and understanding is presented, that that is
denonstrat ed W th t he conparability pr ot oco
subm ssi on

And it could be in the subm ssion. | t
could be referenced or cross-referenced off to the
original NDA or other subm ssions to your marketing
application that would allow us to go there and | ook.

And t he use of the conparability protocol
woul d substantially reduce the potenti al of an adverse
effect on the product quality in that case, and this
first category is beyond really what the regul ati ons,
| think, the original witers had i ntended. They had
tal ked about a reduced reporting category, not tal ked
about how do we get to prior approval. They |eave it
to us in guidances to figure this out. And with our
current paradigm this is what we believe.

The current state of affairs is nore or
| ess the second bullet, an internediate or noderate
reduction, and where an adequate know edge and
under st andi ng woul d be provided in the protocol, but

that would be differentiated from such substanti al
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know edge and under st andi ng.

And the third category, we have not seen
many of these kinds of protocols submtted where
t hey' re downgradi ng, asking for a downgrade to CBE- 30
of CBE down to annual report because the conparability
protocol itself takes a prior approval supplenent.

| nmean, this could be overconme if they
wer e conbi ned i n a sane subm ssion. W have seen t hat
i n some occasions.

And now | want to talk in nore detail
about how to get from prior approval down to annua
report and what is our current ideas where and
prelimnary coments on how do we get there.

O course, | just talked about the
substantial know edge and the understanding of the
drug, the process controls, the change and the
potential effects of that change, and the rel evance
and the adequacy of +the test studies and the
anal ytical procedures to assess the effects of that
change and may need to include prelimnary data to
support a | ack of adverse effect.

And of course, the bottomline, FDA w |
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| ook at this information and then determ ne whether it
was sufficient to downgrade to annual report.

And nore specific exanples of ways in
which we think you can get there, provided with the
conparability protocol is data from pharmaceuti cal
devel opnent studies, for exanple in a pharmaceuti cal
devel opnent report. That would be included in the
pr ot ocol . That will help in defining the change,
identifying the critical process steps, paraneters,
vari abl es, controls and i nteractions of vari abl es, and
i f needed, data frompilot scal e batches, and we know
that this is typically done on the road to nmaking a
change; that we don't think that conpanies generally
junmp directly from the Ilab to full scal e
manuf act uri ng. W're not trying this out first on
pilot scale and then optim zing the situation.

And data from full scale production
batches -- these mght be initial batches -- |if
avai |l abl e, but not necessarily required.

There's other ways to get there. You
m ght have data from a previous change nade to a

simlar product or the sane change nmade -- sorry --
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simlar changes to the product or the sane change to
a simlar product.

There's other ways to conparability
protocol. It mght involve a two tiered downgradi ng,
and I won't tal k about that nuch.

There are sonme exceptions that are
perceived that m ght get inthe way, in our ability to
down grade to annual report., the change may be too
conplex. O course, | talked about very -- conplex
changes, <changes that require pharm tox input,
bi opharm or clinical input.

There may be changes in which the inpurity
profile is changed, and that will also translate to a
change in the need for specifications. These nay be
possi bl e inpedinents on the road to annual reports,
and we are still discussing that wthin the OPS.

The commoners in the docket asked us how
can we nodify conparability protocol in ways that are
other than prior approval, and we're thinking about
that, and | wanted to gi ve you sone speci fic exanpl es.

W see the need for that, that they may

need to nodify the acceptance criteria. They may have
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actually m ssed the mark i n determ ni ng what those are
in inplenmenting change, and they may need to nodify
the change itself in order to get it back wthin the
desired target. Changi ng the change.

And, of course, over tinme, a conparability
protocol could becone obsol ete. There may be new
scientific advances. There may be safety i ssues that
arise, and the conparability protocol needs to be kept
current and valid. So we don't want to inpede
manuf acturers i n keepi ng their conparability protocols
current.

And we're trying to identify exanples,
specific exanples in which nodifications could occur
to a conparability protocol in all of the different
categories of the FDAMA categori es.

And | just want to summarize up. The
conparability protocol can be useful to industry to
shorten the time |ine for distribution of drug
products, and FDA is exploring ways to make protocols
nore wuseful and flexible, and we believe that
substantial regulatory relief can be granted through

this road or avenue of using a conparability protocol,
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provi ded t hat an applicant denonstrates a substanti al
under st andi ng of their product and their process.

CHAI RPERSON BOEHLERT: Thank vyou, Dr.
Moore. Any questions or conments? Moheb?

DR. NASR: If you'll allow nme, | would
like to make sone general comments and statenents.
First, I would like to thank Steve and the working
gr oup. You have been working very, very hard, and
very diligently, trying to get this docunent out.
Because they understand the need of such a docunent,
and its potential ability to facilitate subm ssions
and so forth. The docunent is not out yet, and it's
not because of Steve. | amthe one to blane. So if
you have any problem or an issue about the docunent
not being out, please don't put the blame on Steve and
hi s wor ki ng group, because they are worki ng very hard.

| amhol di ng the docunent for a variety of
reasons, and | would like to share wth you, and |
would like to seek your input. The main -- the
original focus of this docunent was to create a
gui dance al ong the sane |ines of a guidance for |arge

nmol ecul es. And it is very nmuch enbedded in the
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regul ations, and regulatory policies, and so forth.
When | cane to the Ofice about a year ago
and started stirring things up a little bit. And |
started aski ng many questions. | was troubl ed by many
things, such as the original draft, if you recall,
woul d have nmeant i n nmany cases of increasing, or to be
nmore quantitative, duplicating the nunber of
suppl ements. So rather than having a supplenent to
make a change, now you submt a suppl enent that we are
calling conparability protocol, to be followed by
anot her supplenent to neke the change. The main
advant age coul d have been that you can inplenment the
change wi t hout waiting for the approval for the second
suppl ement. But you cannot get the change goi ng until
we approve the first supplenent. That's the problem
| have. Another problem | have, it would have very
much doubl ed the wor kl oad that we have for our staff.
Nunmber three, which is the major issue,
the first two we can handle. And Steve has been
wor ki ng very hard to address these two issues. But
the main problem| have, the way the draft has been,

and the comments we have received, do not really

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

265

articulate our current thinking. And if you | ook at
what the guidance is, a guidance is not a regul ation.
It's a way for us to share wth you our current
t hi nki ng, and suggest ways for you to provide the
information for us, for proper assessnent in order for
you to continue to manufacture products. | don't
think of a guidance the way it was, before | came to
the Ofice -- so again, don't blanme Steve, blanme ne --
does not really share our current thinking.

What's our current thinking? | think A az
has tried for years, for a couple of years at |east,
to articulate that, and we are still debating and
trying to define the desired state.

DR. HUSSAIN. It's define, Mheb.

(Laughter.)

DR. NASR: Right. Explain what it neans
for different scenarios, and so forth. \What we are
saying is if you understand your process, if you
under stand your product, and you have built enough
data, generated data, because of the design of
experinments and other experinental protocols, and

statistical nethodol ogy used, and you have defined t he

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

266

space that you have seen in John Berridge yesterday,
and A az and others as well, where we are confortable
that within that defined space the quality of the
product will not be conprom sed.

In our current thinking, in the new
paradigm if you wish, it is up to you to nmake and
i npl enent these changes. You don't have to cone to us
and say |I'mgoing to make that change. |Is it okay?
Do I need your stanp of approval? How am | going to
deal with our inspectors? \Wat we are telling youis
since you have done your work, you understand your
process, you understand your product, go ahead and
make such a change. And it doesn't have to be a
change from prior approval supplenent to CBE-30 or
CBE-0. And that's where we are struggling with this.

A few other points | would like to nake,
and after | make ny points | will appreciate for you,
Judy, and your coll eagues to provide us with comments

about how can we nake this docunent as useful to you

as possible to facilitate +the process. Not

necessarily to -- not only to reduce the filing

categories. | have a problemw th ny eyes, that's why
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| have to take nmy glasses on and off. "1 fix it
tomorrow. | nean it.

VWat we are trying to do with this
gui dance now is very nuch to bridge between the
existing system or the existing paradigm and our
future thinking. And that's the reason for struggle.
| think in our future, the new paradigm the idea is
not to reduce regulatory requirenents, or filing
cat egori es. It is to look at ways to possibly
el i m nat e suppl enents altogether. And that's sone new
t hings. And you know, we need to hear fromyou how we
go about that. And | think hopefully the
conparability protocol in the final draft after |I'm
done with it, may provide sone ways to facilitate
t his.

Because we received a | ot of comments on
this gui dance, Steve and his working group have been
working very diligently trying to do two things: to
expand the guidance to address all the issues raised
by the public. That's nunber one. Nunmber two, to
provide nore details and exanples of when to use it,

and when not to use it, and so forth. | think this is
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very good and noble, but it resulted in increasingthe
vol unme of the guidance to becone quite a bit. Useful,
but nore descriptive than | like. So we are working
on a conprom se, and Steve and | have been working
very closely with this, along with people in this
i mredi ate office, in making the guidance brief but
useful. | think we would like to nmake it useful, but
at the same tine there is no reason to make it
extrenely detail ed because | can assure you, no nmatter
how many issues we cover in the exanples we
illustrate, it will never cover everything. So why
not even try. Wy should we try.

And | think at last | would Iike to hear
fromyou, and | hope you focus your conments on what
you like to see in the final draft of this guidance.
W are working very hard, but we have sone interna
struggle of how to nmake the guidance useful, and to
bri dge between our current regulatory policy and our
future paradigm and facilitate the transition from
the existing system into the future regulatory
process. Thank you.

CHAI RPERSON BCEHLERT: Ckay. Moheb has
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asked us sone questions on how FDA may make this
gui dance nore useful. And I'd be happy to listen to
commttee comments. Any comments? Gerry?

MR MGIACCI O First, Mheb, | very nuch
i ked what you just said. | guess you expected that.

DR. NASR |I'msurprised, Gerry.

(Laughter.)

MR M Gl ACCl O Clearly, a single-use
conparability protocol is going to have limted
utility. The firmis going to have to prepare two
suppl enents basically, and you're going to have to
review two supplenents for single-use. Much nore
utility for repetitive changes. And the concern has
al ways been the specificity may limt repetitive-
change use. So, that's certainly one thing that we do
see a very good use of conparability protocol for
repetitive changes, but how specific does it have to
be defined, and how broad can the applicability be.
So that's one.

But | think you hit it. You know, John
Berridge tal ked about the design space, the variable

space yesterday. W have to figure out a way to
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continue -- what's the process for first defining it
in the original NDA, and then continuing to buildit.
And as it builds, to continue then to build in the
flexibility to make changes w t hout any suppl enents.
That's the process we have to nail down. And it would
be ideal if that could come out. But | think you will
see firns who choose to do this, and to continue to
build that design space, will need sonme way to get
that in to the NDA and reviewed so that they can
expand the design space and nmake those changes. So
that i s sonething that we'd be | ooki ng to di scuss, the
mechani sm for doing that.

CHAI RPERSON BCEHLERT:  Dan?

DR GOLD: | amvery much in favor of the
vision that | think you are trying to put forward.
And I nust say | frankly did not understand why -- if

a fully thought out conparability protocol, fully
defined, with all the paraneters clearly specified,
all the data be gathered, fully specified, the

acceptance criteria conpletely defined, if the firm

achi eves what they say they will achieve if they do
the study, | could not understand why | would then
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have to put in another docunent such as a CBE-30 or a
CBE. | did not understand why I woul d not be able to
go to an AR immedi ately. Because if | have clearly
defined all the requirenents that I will neet, and
then | do neet those requirenents, and your staff has
accepted all that in advance, why not be able to go
all the way? So | amvery nuch in favor of the vision
that you are trying to nove toward.

CHAI RPERSON BOEHLERT: G K. ?

DR. RAJU. | agree with the comments that
were made before. | just wanted to rai se two points.
You can choose to nake themirrelevant if you don't
agree, and don't want to think about it further.

If we allowa rapid transformati on of the
manuf acturing system over the next two years, and we
greatly enhance the capability, and in doing so
increase the anount of supplenents rather than
decrease it, is that a bad thing? | nove on

Nunber two, is the right body of unit the
nunber of supplenents, or the quality of the
supplenents? And isn't that -- once you nake it

consistent with the vision, shouldn't the focus be on
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quality per supplenented -- tinme per supplenent,
rather than nunber of supplenents. | agree wth
everything, but those are the two points.

DR. NASR | think you are raising a very
good question, and | want to nake that very clear
|'"'m not saying that time wll cone where we wll
elimnate all supplenents. | think what we are trying
to work on is to justify the need of supplenents for
consi derabl e changes that cannot be eval uated at the
manufacturing site. | nean, if you make sonme m nor
changes that wll not inpact the quality of the
product, the process remain under control w thin that
defined space, why do you have to conme to NDC? |
don't want to see you. Basically go ahead and
i npl enment the change, since you have | aid out early on
your experinental design and how you are going to
control the process, and the paraneters are well
defined within that space. There is no reason for
suppl enent .

However, if you elected to make a nmmj or
change that nmay inpact for a <change in the

specification, or may requi re eval uative study. Were
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we are getting to potential clinical inpact, this my
be a tine where you can propose the change and bring
your experinental design to us for an assessnent to
make sure, because we have a responsibility to the
public that the change you are naking, the nmgjor
change you are making, will not adversely inpact the
quality of the product as it is related to safety and
efficacy. That would be the only tine, in ny mnd,
where a supplenent is needed. |If you are changing a
| ubricant on a seal on a filling machine, | don't
think you need to come to us wth a hundred
suppl enents to do that.

DR, RAJU: So we won't get to a place
where there's zero supplenments, but getting there
means first increasing it before it goes down. How
are we going to find out?

DR. NASR | think our role will be to
facilitate continuous inprovenent. And sone of this
continuous inprovenent can be done wthout any
regul atory oversight, and sone may still need sone
regul atory oversight in the form of scientific

di al ogue to have an assurance what you do is
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scientifically sound.

MR. FAMULARE: A question | mght raiseto
Moheb and Steve. |f the change is bringing you cl oser
to the specification, or closer to the design space,
as opposed to you're further away fromit, then could
we -- is that an area of no supplement? |Is that how
you're looking at it?

DR.  NASR I think, if | hear you
correctly Joe, you want to change the space. And you
are saying Are you willing to expand that space?" |
think that will be sonmething that we need to | ook at.

MR, FAMJLARE: Well --

DR. NASR. But, but -- just let ne finish,
pl ease. But, if we agreed on that space, and that's
the data, and this is the scientific nodel you have,
you can go ahead and nake the changes w thin that
space. If you cone and say, "Wll, |I'm going to
expand the space, and instead of having that oval-
shaped, 1' mgoing to have sone points scattered around
and gener at e anot her geonetry, if youwsh,' this wll
be a tinme where we need to sit together and see the

i npact of such a change on the space, on the quality
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as it relates to safety and efficacy.

MR. FAMULARE: Right, what | was thinking
of is if you' re going beyond the space, your process
is drifting beyond the space and then the change
brings it back in, is that sonmething that you want to
see?

DR NASR:  No.

MR FAMULARE: Ri ght . And | think that
woul d make a good corollary to the QIO and how -- the
Quality Systens, and bringing things towards
continuous i nprovenents. And | think eventually this
will correlate with that.

DR. NASR  Sone people, however -- | know
you don't -- but sone people, however, think of the
concept of continuous inprovenent, that there will be
no regul atory oversight whatsoever. | think we need
to mnimze regulatory oversight to facilitate
continuous inprovenent, but there wll be sone key
el ements that nust be i ntegrated, nust be presented in
a coherent manner. And these are elenents that may
requi re eval uati on assessnent, good Quality Systens to

manage the process of the plant, a good GW
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i nspection, and defined space regul atory processes.
Al'l these things need to be together.

MR HOROW TZ: | don't disagree wth
anyt hi ng Moheb or Joe said. | agree conpletely, and
| just wanted to echo a couple of the sentinents.

Cont i nuous i nprovenent doesn't require the
absence of all regulatory oversight. | think we all
agree with that. Qur system intentionally has
redundancies built intoit. And that's a good thing
in ternms of protecting the public health. Sonetines
it can get in the way of continuous i nprovenent to the
extent those redundanci es becone burdensone. Andit's
partly our job to identify areas where we could do
w thout sonme of those redundancies. And | think
there's often overl ap between t he safety oversi ght and
the benefits on the review side, and the safety net
that we have with Quality Systenms and with GW
oversight. And there are certain instances where we
coul d take the chance, if youwll, as regulators, to
give nore flexibility to the regulated industry to
make changes, knowi ng that if sonmething goes wong,

there are other safety nets. There's a Quality System
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in place. And if we get nore assurance that the
Quality System is effective not just to prevent
errors, through change control and other things, but
also to be able to detect them to detect themin a
tinmely fashion

And | think that's what QO is really
about . It's about giving the regulators nore
confidence in the ability of the Quality System to
serve as that safety net, to give us greater
confidence and greater ability to renove sone of the
redundant oversi ght that may have been i n place on the
revi ew side.

One last point. It all cones back to
speci fications, though. W could have all the Quality
Systens in the world, but once the specifications, as
part of the QA process, becone nore rational, nore
clinically based, | think we can ultimtely have
greater confidence in the ability of enhanced Quality
Systens to catch real problens that affect the
clinical -- of clinical significance that woul d af fect
the patient. And | think that's all part of the

desired state. It's going to take awhile to get there
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because there are a | ot of pieces that need to be put
in place. And things like QLO and ot her aspects of
this require a bit of a leap of faith for all of us,
tobewillingtosay W can't be sure whether thisis
ultimately going to have the payoff we're expecting,
but we've got to build a foundation if that m ght
happen.' It m ght not be a sufficient condition, but
many of these things are necessary conditions to nove
forward to the desired state. Thank you.

CHAI RPERSON BCEHLERT: Any ot her questi ons
or coments? GCerry.

MR, M Gl ACCI O David, the way you've
descri bed QLO, obviously we agree with. The question
isif we don't get the support in ICHfor QL0, it has
to happen here. So we need a contingency plan, as
we're still not assured that it wll nove through.
It's not approved yet to nove forward.

DR. HUSSAI N: It has been accepted.
mean, the timng of that is going to be just --

MR MGIACC QO The timng.

DR HUSSAI N: A step of when B and @

goes to Step 2. That's the timng. It's a timng
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I ssue. | think we supported it throughout the
process, and we leave it to our regulatory col |l eagues
from Europe and Japan because of their resource
I ssues. So I think the steering conmttee has
accepted it.

CHAlI RPERSON BOEHLERT: Are we ready to
nmove on?

MR.  FAMULARE: | just had one short
comment, that | nentioned over the course | think of
yesterday, that we have this Quality Systens gui dance
comng forward, and it's nore broad than QL0, but
certainly comments to that guidance when it issues in
Septenber can certainly latch on those things here,
and get it nmoving. And it may spark novenent also in
| CH

DR. NASR | just want to add one thing in
response to Gerry's question about QLO i npl enentati on
and timng. | thinkit's a good thingit wll have a
gl obal agreenent of the goals of QLO and how to get
there, but | think we internally here at the Agency
have decided to nobve on. So we are naking sone

drastic changes now, both on the review side and the
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i nspection side to facilitate continuous inprovenent.
And we are very serious about that.

CHAI RPERSON BOEHLERT: Gkay, | think we're
ready to nove on. Thank you, Stephen. And the next
speaker is Jon Cark, who's going to talk about
changes wi thout prior approval.

MR. CLARK: If | could have soneone cone
up here who knows this conputer and get ny tal k up.
|'ve had experiences, bad experiences, wth this
before. | don't care to repeat them Thanks.

One of the things that's striking to ne
while listening to all this conversation is that it
| argely steals nmuch of the thunder fromwhat | wanted
to say here.

(Laughter.)

MR. CLARK: But | do want to bring -- |
will be able to speed up this talk considerably,
because I don't think -- nmuch of what | thought m ght
have caused conversation probably won't, now that
we' ve had the conversation.

But one of the things | hear people talk

about, and I have a | ong experience with revi ew worKk.
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|'ve done nore reviews than perhaps anybody shoul d.
And one of the things that we consistently confuse,
and | have confused in the past, is the difference
bet ween a specification and a process control. And |
want to articulate that by how | got to work today,
how | cane here today. And | used a car |ike so many
ot her people do. M ne happens to have the shape of a
pi ckup truck, which gives ne a | ot of advantages.

But one of the things is the process
control is the speedoneter, the tenperature gauge,
tells me everything's working all right. The map that
| have on the seat next to ne, that's a process
control. The specification's about where | have to
go. The specification doesn't cone out of the process
that |'ve done. It doesn't conme out of ne |ooking in
the back mrror. The specification has to do with
where | want to go. That all comes out of the front
w ndow. So, keep in mnd that when we talk about
specification, we need to clean up a little bit our
term nol ogy, because we're being alittle sloppy here
in places. And if you think about, a specification

cones from the next step, not from the one | just
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conpl et ed.

And t he way we apply t hat to
phar maceuti cal process is that we need to be thinking
about the spec for the LOD, or the spec for the
nmoi sture in the granulation shouldn't be set by how
well ny granulation is working. It should be set by
what mny tabul ati ng machine can tol erate, by what the
degradation profile of what the rawmaterial, the API,
i S. So keep that as a thought. Go into that, and
"1l give ny formal talk, the one that ny supervisors
actually approved, and we'll go from there. Thank
you.

So, changes w thout prior approval. How
do we get fromwhere we are now to where we want to
go. And | hope at the end to talk alittle bit about
the desired state. But | want to point out that you
have to be very careful because | renenber a previous
great Anmerican who once said that the nost feared
words in the land are, "Hello, I'm from the
Governnent, and |' mhere to help you.' So, let's nove
fromthat, hopefully get to another quote |ater on,

and see where we go.
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An overview of the traditional system
We've gone through it ad nauseum today. But the
traditional systemof approval and change control does
seem bur densone. There should be a way to protect
public health w thout slow ng innovation. And the

met hods and standards for this are already avail abl e,

and part of this talk will go into sone things that
weren't brought up. But we'll see if they contributed
or not.

W need to train ourselves into new ways
of thinking, but we do have shared concerns. One of
the concerns is that the pharmaceutical industry is
one of the nost technol ogically advanced discovery
organi zati ons, but remains nore conservative when it
comes to using cutting edge technology in
manuf acturing. Concern over how regul atory agenci es
w Il react to using know edge and technology is a big
pr obl em Agency focus on changes that have
i nconsequential inpact on product quality, and can
result in delay, is a very big concern. And that's
part of what this talk is all about.

There is, fromlooking fromwhere |I have
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been standing for so long, looking out, there is a
conpl ex i nteracti on between the i ndustry's conm t nent
to high quality products, and their comm tnment to nost
rapid introduction to the market. There are sone
inherent interactions there that concern us as
reviewers and approvers.

Optim zati on before approval has certain
good points. One is that it provides the greatest
i mredi ate benefit to the patient. That's the |ast
bul | et under that subtopic. But the greatest cost is
in time and developing all the optimzation
information. There alsois, when you start production
in that paradigm there is no baseline fromwhich to
measure i nprovenent. You're kind of thrown into a
situation, and you don't really know after that
whether or not you're optimzed or not. So
optim zation has a funny definition when you're
t al ki ng about before approval.

In a continuous inprovenment environnent,
the time elenment is mnimzed because you can get to
the market with an adequate product and wth an

adequat e process. Also, it enabl es neasurenent of the
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i nprovenent because you do have that baseline. And
the feed forward data in scope -- protocols, can al
be desi gned around a conti nuous i nprovenent paradi gm
and that hel ps us from our end.

And | would Ilike to point out, the
i nclusion of devel opnent data helps in the initial
review, but it can not equal the know edge that is
obt ai ned during routine production. And yes, even
reviewers see this in the applications. W see that
in a large way in the nunber of supplenents we get.
And we can see that there are i nprovenents bei ng nade
nost often.

| want to steer our way through a few
poi nt s. Raw materials process. The term
"measurenent." Steering the process. And last is
variability. When it conmes to raw materials, it's
pretty well denonstrated. The pharmaceutical raw
materials are variable. It doesn't nean that there
isn't a conpany out there that hasn't |earned how to
pressure their suppliers into keeping the raw materi al
vari ables down to a mninmum That is done very often.

The point is that it's very expensive to do. So we
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cannot al so assune that holding inputs constant wl|
al ways produce a constant product, and that i s because
you do have variables in the raw materials. So the
conclusion: attenpting process control through raw
material control is really futile. And futile does
not nean i npossi ble. It nmeans expensive, and it neans
i nefficient.

Let's tal k about the process. Discovery
and desi gn suggests a process nodel, if youwll. The
nodel shoul d be designed so that the paranmeters for
that nodel. This is a sort of a very soft, high-Ievel
nodel . Those paraneters that are suggested by the
nodel need to be able to be neasured in the real
wor | d. So if you say that, well, this outcone is
dependent on some nucl ear nagneti c resonance, it's not
going to be neasurable. So you have to nake sure that
you have a neasurabl e paraneter. And as the node
evol ves, the nmeasurenent strategy should evolve with
it. And the effect of change can be better predicted
when you have realistic nodels.

And 11l al so point out, the last point is

that there is a dearth of process nodels in
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applications. W don't see that. \What we see are
very specific denonstrations of actual | y manuf acturi ng
t he product.

Let's tal k about neasurenent. Measurenent
is nost effective when used to control the process in
real time. We heard Chris talk about that. And Chris
is gone now. But with PAT, that's all about PAT. But
it goes beyond PAT. It's just inherently a fact of
nature that neasurenments are nore effective when
you're | ooking at using it to control a process. And
yet, in spite of that, the traditional approach, and
probably because of the age of the art of chem stry
and how long the Agency's been involved, the
traditional approach has been to sanple a product
pretty nuch after it's been processed or sone
internediate product, and then test that for
conpliance wth a «criterion via a |aboratory
determnation. And that's the termactually used in
t he CFR

And we tal k about steering the process.
W tal k about changing tine, speeds, and tenper at ures,

based on neasurenent to achieve a target value for a
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product paraneter. And we al so want to point out that
di scardi ng bat ches, or di scardi ng portions of bat ches,
in a hope to get sone recoverable material that's
mar ket able out of them 1is a sign of a failure to
properly steer a process.

Variability reduction always adds val ue.
It increases the process capability. It also
mnimzes the risk of out-of-specification results.
And it's also a prerequisite for any kind of a
successful investigation. Because if you have a | ot
of variability, you' re not going to be able to figure
out what's going on. And for the sake of GK , I'm
referring mainly to comon variability and not
speci al .

So we have a situation spectrum that |
drew up. | presented it before. And basically it's
a spectrumto try to denonstrate a world where you
have extensive product testing with little process
understanding i s not as desirable as a worl d where you
have high process understanding, hi gh process
understanding to the point of obviating end product

testing. Now, | gave this slide at an Arden House
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conference 10 nonths ago or so, and it was sonething
of a shattering thing to have an FDA er say. But
today obviously we have everybody saying sonething
very close to this. So it's very good.

And then we have a little "therefore" at
the end. The FDA focus on | aboratory testing is not
i deal for controlling processes. W need to encourage
process understandi ng and engi neering. W need to
focus on the resources, on nmanufacturing process
instead of lab tests and criteria. And we need to
avoid this trap of neasure it because you can. There
are -- often we've seen, nmany tinmes, where soneone
will say, "Well, we know that you can get this val ue
out of your process, so we insist that you get that
val ue every day,' when no one has ever bothered to go
back and | ook and see whether that paraneter mattered
at all. And if it doesn't matter, then why are we
measuring it to begin wth.

Al so, zero tolerance limts. There is
sonetinmes a need for zero tolerance limts. But |'ll
make the submission that a zero tolerance limt is

mainly a sign of a | ack of know edge. And as you get
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to a higher level of know edge, and in this graphic
have up here now i ncreasi ng process understandi ng and
control, the need for zero tolerance |imts goes down.
And although in this graph it goes down to a m ni mum
value, | would submt that an edit of this graph would
have it go down to zero, because that really is where
we want to go.

| also want to point out that post
approval regulation, and know edge, and process
understanding are related in this graphic. O course,
the nore know edge you have, the |ess post approval
regul ati on we woul d need.

And the current paradigmis described in
this graphic. W have raw material going into a
manuf acturing process. It has |ocked process
vari ables. And com ng out of that we have a product.
And any variability in a raw material in this
particul ar schematic, the variabilities pass through
the manufacturing process, and because it is so
| ocked, that variability goes right through to the
pr oduct .

| submt a dynam c system where you have
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a raw material going into a manufacturing process.
You have neasur enent - dependent process vari abl es. For
what ever purpose that mght be, you are actually
measuring what's going on, and you m ght change your
process variables according to that neasurenent in
real tine. You would have sone kind of an input
response to that. You would have an endpoint
response, and then eventually you would get out the
product. You give these terns new nanmes, and you j ust
have PAT. It's raw material manufacturing process.
You go feed forward, feed back, critical process
paraneters, critical quality attributes. The product
nanme still stays the sane.

And we are not alone. |It's just a series
of things that have derived froma mlitary standard
t hat has since becone an ANSI standard. It's nunbered
here for the sake if you want to go look it up. It's
not currently used because the mlitary actually
references the ANSI standard in this case. It was
done in 1996. And their points ring very true today
for us. And these are nainly out of the introduction,

not the sanpling procedures which they al so descri be,
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which I'm sure that Dr. Singpurwalla would probably
have a problemw th. But | don't know.

So | eave that where it is, and let's | ook
at the philosophy in their introduction pages. In a
process control, the statistical control nethods are
the preferable neans of preventing non-confornmances,
controlling quality, and generating information for
I nprovenent . Sanpling inspection by itself is an
inefficient industrial practice for denonstrating
conformance to the requirenents of a contract and its
techni cal data package. That contract inthis caseis
of course CNDA. To the extent that such practices are
enpl oyed and are effective, risk is controlled, and
consequently inspection and testing can be reduced.
Now, when | first had this slide, we were talking
about prioritizing our inspections in such a way. But
as you saw today, we're talking about that wth
David's efforts earlier today.

The objective is to create an atnosphere
where every nonconpliance is an opportunity for
corrective action and inprovenent, rather than one

where acceptable quality levels are the goals. I n
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ot her words, throwi ng away parts of a batch in order
to get it wthin criteria is not a correct
met hodol ogy. The goal is to support the novenent away
froman i nspection strategy into effective preventi on-
based strategies, including a conprehensive Quality
System continuous i nprovenent, and a partnershipwth
gover nnent . You may have trouble with the word
"partnership.” It's up for debate, but the point is
that we are all after inproving the public health,
protecting the public health. Use the terns you wi sh.

And nore. Process should be the focus of
the Quality System consistently produci ng conform ng
product, controlled as far upstream as possible,
robust variation, operated to constantly reduce
variation, utilization of equipnment in a way that
mnimzes variability around target val ues, nanaged
for continuous inprovenent, designed and controlled
usi ng a conbi nati on of practices and nethods, in order
to ensure defect prevention and process inprovenent.
That's the end of the mlitary standard stuff.

And | bring up WIIliam Edwards Dem ng

Can | have an effective presentation w thout quoting
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Wl liam Edwards Dem ng? | think not. Not in this
area. And this was quoted yesterday in a couple of
presentations, at |least in part. "Cease dependence on
i nspection to achieve quality. Elimnate the need for

i nspection on a nmass basis by building quality into

the product in the first place.™ Dependi ng on
inspection is like treating a synptom while the
disease is killing you. The need for inspection

results from excessive variability in the process.
The disease is variability.

Ceasi ng dependence on inspection neans
that you nmust understand your processes so well that

you can predict the quality of their output from

upstream activities. Upstream activities and
measur enent s. Does anybody need a definition of
"upstreant? I hope not. That nmeans before the

product's made.

Here we have | try to capture sone of that
in the one single slide. On the left-hand side
you'll see a box that says "Range of raw materials in
facility attributes.” Now, we could have a long |i st

of things I"'mtalking about. 1It's a range of things
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that could be variable. It could be |ong enough to
not fit in that box. Wat | have thereis pretty ful
anyway. And the ideal situation is that you have a
process that's designed to |imt the product
variability in spite of these other variabilities.

Variation control is also part of Anna
Thornton's Variation and R sk Managenent book, which
is sonmething of a howto book on how to create a
Quality Systemthat i s designed around control ling not
just any variation, but the variation that's inportant
to the paraneters of your product that you think are
inmportant. And she tal ks about identification of key
characteristics. Those are to assure achieving
critical quality attributes. That's what the CQA
stands for. And she tal ks about a variation fl owdown,
where you |look at a variation that you' re seeing in
one place, and you | ook upstreamuntil you find out
where that variation is really being triggered, and
control it there.

It talks about assessnent, and which
variations put thecritical quality attribute at risk

It tal ks about mtigation. You can either elimnate

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

296

the source of the variation, or try to reduce its
inpact, or alittle bit of both. And she tal ks about
setting up whole organizational structures on these
i deas.

These are exanpl es of evidence that cane
out of the mlitary standard that | was tal ki ng about
earlier. I'mgoingtotry to get through themby just
flipping through them because it's sinply a list of
pi eces of evidence that one could supply to a third
entity to denonstrate that you have control of your
process. It's about flowcharts, and i dentifying what
essentially are operating procedures and plans for
variation. But due to the tinme on the clock |I' mgoing
to run through them

| submt that the contribution -- the
institutionalization of know edge i n your organi zation
is a quality concern. W need to apply solutions
wherever they wll provide inprovenent. And a prior
regul at ory approval for every i nprovenent does in fact
defeat this goal

An application w thout supplenents, what

are we tal king about? Wat do we need to see in that
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application? Wat arethe critical quality attributes
and the nmeans of nonitoring and controlling then?
VWat are the fundanental scientific nmechanisns of the
physi cal changes in the process? Can you describe
then? Can you articulate what those are and tell us
how you're controlling thenf

How do fornulation and process factors
af fect product performance? Control and operation
usi ng nmechani stic scientificprinciplesdirectly while
you' re manufacturing the material. Denonstrate a
range of operating ranges, controls, and principles.
That creates your space. A history of manufacturing
success with simlar drugs, or simlar operating
principles, or simlar site operations. Al'l those
things contribute tothis history. And they should be
used to create the space.

Significance of the site location and
environment on the quality of the finished product,
nmore of the same. Drug product specification, based
on attributes «critical to product performance
experienced by the patient or the health -care

provider. Process control relationships to finished
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product quality. These are all the kinds of things
we'd like to see.

Another thing on this list that we do not
see now today are nodels. W don't see nobdel s about
how to control -- what your control strategies are.
And it became alittle bit extensive. Didn't findits
way on the slide, but I did wite it dow and would
like to take the tinme to read that to you once |
| ocate it in here. And what | wote down here was
nodel , nodel, nodel. Batch records, batch contro
cards. There's little value in batch records or batch
control cards, or equi pnent settings or controls, when
it conmes to process understanding. We're tal king
about being able to bring the reviewer up to a certain
| evel of confidence that you have. Not bring the
reviewer a total anmount of process understandi ng, but
bring that person's confidence | evel up that you have
an understanding of the process with a nodel. And
that is what your specification in the application
coul d be.

Qperational freedom Once you've done

that, this process understandi ng know edge |eads to
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greater freedom from narrow operating procedures,
whi ch we often see today because, in place of nodels,
we see batch sheets. G eater freedom from narrow
operating procedures and all ow focus on drug product
quality. W need to provide for use of alternatives
to any application requirenent. And that includes
conponent s, manufacturing, and packagi ng procedures,
i n-process controls, analytical procedures. And
anyone who thinks this is a surprise needs to read the
regul ati ons, because those things are |listed, as they
areinthis bullet point, at 21 CFR 314.50 (d) (1) (ii).
Focus on process science understandi ng.
The FDA wi shes to avoid allowing the subm ssion of
great operating procedure in the application -- great
operating procedure in detail with equi pnent
specifications to create sonething of a safe harbor
And | have that in quotes because safe harbor is a
quick way for ne to get you an understanding, but |I'm
not a 100 percent confident it is a perfect term But
it creates sonmething of a safe harbor for a process.
W want to avoid creating that safe harbor for

processes that do not consistently result in quality

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

300

of product that is suitable for use. In other words,
the nodel is nore powerful

Batch records should not be wused as
manuf acturing process control specifications, or
change control restrictions. Stability analysis is
nore valuable than raw data. Under st andi ng
degradation nmechani sns hel ps us predict, helps you
predi ct the inpact of change.

Agency acknow edges concern about
commercial research data. And it has alot to do wth
when you do research on production batches, on
commerci al batches. What is the effect of doing that.
And there i s sone concern about the data com ng out of
t hose batches for both commercial production and for
research data. And we've had in several guidances
sone | anguage. And | bring that | anguage to you today
for conment. And that |anguage is the FDA
acknowl edges concern that process research data may
indicate a problem when a product still neets its
approved rel ease nethods. The FDA began the research
dat a exenption concept in several guidance docunents.

That exenption does not protect a person that
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knowi ngly does harm w thout attenpting corrective
action. It alsois designedto place this information
out side the scope of a normal inspection. That's the
termused in the gui dance paragraphs.

It shouldn't inpact on the ability to
rel ease products that neet all the aspects of the
conpany's currently registered quality control
strategy. And that would include all the terns we've
tal ked about earlier.

And 1'd just like to close with the
situation spectrum again. And that is that of course
extensive product testing wth little process
understanding is |less desirable than a high process
under st andi ng. And even though you have obvi ated t he
need for end product testing. And | think that m ght
mean a little bit different thing the second tine |
say it than it did on the first.

And with that | thank you, and if anybody
cares to have any questions or tell us that we're
barking up the wong tree, we'd love to hear it.

CHAlI RPERSON BCEHLERT:  Thank you, Jon.

(Appl ause.)
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CHAI RPERSON BOEHLERT: Are there any
comm ttee questions or comments for Jon? Yes, Paul.

DR. FACKLER: | have one question and one
comment . The comment has to do with one of your
slides where you said FDA focus on |ab testing i s not
ideal for controlling a process, and asking for data
just because it can be obtained is a problem | fully
support that comment, but don't know how you're goi ng
to inplenent it across the Agency. | can't tell you
how many tines we get asked for information on a
product that is, | think, conpletely neaningless to
the quality of the product. But sonebody knows that
you can neke the neasurenent, and wants to see the
measur enent, and set a specification on it.

MR. CLARK: | ask you in return have you
included in your application the kinds of process,
know edge, and under st andi ng, the kind of nodels that
|"ve described in this presentation?

DR. FACKLER Absolutely not. No. So the
other thing | was going to say i s when you say obvi ate
t he need for end product testing, is it possible that

we're going to be able to manufacture a product and
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just shipit? W' Il have enough process controls that
there won't be any neasurenents done. W' Il just drop
it in containers and send it on its way.

MR. CLARK: There is a 21 CFR 165, that
requires two tests: strength and appearance in the
| aboratory determ nation. Now, | have not been put in
a position of playing with the term "laboratory
determnation.” | don't knowif that's being planned
or not. That's the only roadbl ock | see.

DR. HUSSAIN. The way we have defi ned real
tine release, you're not elimnating any tests.
You're using a different test nethod. It's an online
test method. That's about it.

MR. CLARK: Hence the term "obviate."

MR. FAMJULARE: The enphasis is on the word
"test." You know, there's a lot of things that can
meet the criteria for "test."

DR. NASR 1'd like to add one comment.
| think you rai se a very good question about -- we ask
for data, and you go and generate the data just
because you can. And how we handle that. And Jon

tried to explain what he nmeant by his slide. But |et
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me ask you a question. Wat do you do when we ask for
data just because you can? Do you generate the data?

DR. FACKLER Well, there's two scenari os.
One is that we need approval for the product as fast
as we can, so we give you the data, neaningless as it
iS. The other scenario is we take the tinme to
conmuni cate back to you and say Do you really want
this? Is it really pertinent to this kind of a
product?' But that sets us back, and tine is noney.

DR. NASR Well, | see nore of the first
scenario. | see very little of the second scenari o.
Where really | think you are pressing for tinme and we
are pressing of tinme as well. But if we don't dea
with this, what we are ending up with is we are in a
vicious cycle. W ask for data, generate the data,
and the data may require nore questions, and so forth.

CHAI RPERSON BOEHLERT: | used to think in
those situations, well, we'll give you what you want
just to get approval, and then after approval we'll
file a supplenent. But you never have tine to do that
then either, so it never does get done. And that does

happen.
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MR CLARK: Ken, yes.

DR MORRI S: Yes, one of the things |
think that -- and we've tal ked about this internally,
| know, is the idea of using nodels to be able to give
you enough confi dence so that you can, inarelatively
short order, be able to make a case. Wich is not
al ways based on the specific data that are being
request ed. But what happens is, and this happens
during consulting all the tinme, is that when sonebody
cones and says | have a problem well they do have a
probl em but the problemthat they have isn't the one
that's presented. That's the synptom The probl em
canme sonmewhere upstream And if you have to take the
time to find the problemthat was mani fested as that
synptom then of course you' re conpletely correct, you
just can't do it economcally. |If on the other hand
you' ve al ready denonstrat ed under standi ng t he process
to the | evel where you see where it devi ates fromwhat
you'd expect, or nore to the point that you're
rai sing, when it doesn't deviate, irrespective of the
test that's being requested, then | think it's a

fairly quick process.
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There's a lead tine, of course, but it's
a transferable lead tinme | think. And | think
particularly for generics where you have just tons of
data, historical data | nean, for giving tablets. For
instance, | think we were talking about yesterday
where you have just hundreds and hundreds of exanples
of tablets where the fornulations aren't dramatically
different. Those data pooled would seemto ne to be
a very powerful set of data for making the argunent.
But that's just mnmy opinion.

MR. CLARK: Thank you. Anyone el se?

CHAI RPERSON BCEHLERT: Any ot her questi ons
or coments? Joe.

MR. FAMULARE: Just to go back to your
slide about the ideal application, and then the need
for no supplenments based on that. A lot of that is
built on the new paradigm havi ng process
understanding and so forth. That's all right. Don't
touch it, Jon.

(Laughter.)

MR. FAMULARE: | think another scenario,

and Moheb and | already kind of discussed it on the
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side of the table here, is when you don't have that
process under st andi ng. The application file is
reviewed, it's approved. And you end up |earning
tings over the processing of many batches. And you
realize that over tine what you thought would be an
opti mumprocess is really going way off to one side of
t he space. It's going to fall off, and you want to
get it back to the mddle again. Those are the types
of changes that | think can be nade by the conpany as
wel | under that, to get things back on center. You're
not changing the specs. You need to do that. And |
was saying to Moheb, that's where | see the conflict
and confl agration and inspections. You're damed if
you do, and you're damed i f you don't. You're either
cited for not follow ng your application, or you're
cited for being way off to the side here.

MR CLARK: 1'd like to build on that a
little bit, if you don't m nd, Joe.

MR. FAMJULARE: Sure.

MR. CLARK: And that is that we've seen --
we tal k to conpanies that cone to us. And the bigger

di sappoi ntnent for ne now, after doing all that review
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work |'ve done, is that | think that a lot of the
information we're tal ki ng about to build that space is
already there. W've tal ked to conpanies. They show
us what they've done. And then for sone reason they
feel inclined to reduce this nodel to a batch sheet,
and then they submt that thing. And |I'm not sure
that we have to worry about them doing a |ot of work
that they don't already do. You're just asking them
to build that nodel, build the space, give us sone
confidence in it, and nmake that your specification.

MR. FAMJLARE: Yes, well, that's -- yes,
that coul d bring up anot her point, whether, you know,
" mtal ki ng about you're good with the spec. If it's
going to be that you' re changing the spec, obviously
that's going to cone in.

MR, CLARK: The nodel is the spec.

MR. FAMULARE: Yes. And the spec defines
the space. Now, there are other instances where you

want to change the space, but that's another story.

MR CLARK Well, that's a different
story. " m tal ki ng about not necessarily having to
change the space. You have a space. You're
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confortable with the space, but you need to operate
withinit instead of worryi ng about getting perm ssion
to operate within it.

MR. FAMULARE: Yes, | guess in ny scenario
t hey may have devel oped that know edge over tine, but
they didn't have it when the application was approved.

MR. CLARK: That happens, but --

DR.  HUSSAI N: Joe, let nme give you a
specific exanple. Let ne just create an exanple. |
t hi nk we have tal ked about it.

MR FAMULARE: R ght.

DR. HUSSAIN:  An exanple mght illustrate
that better to the commttee.

MR. FAMULARE: GCkay. An exanple may be a
suspensi on product where the conpany will realize that
they're throwing away the last third of the batch.

They can't maintain the suspendability over the

filling time. And what they will do is work to change
that. In this scenario, they actually got it to where
they had a consi stent suspension through the filling

process. And the observation was on the 483, you did

not follow your file process.
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MR. CLARK: | would love to answer that
now, if you don't m nd.

MR. FAMULARE: That's fine.

MR, CLARK: What was the control paraneter
that caused themto stop filling at the 30 percent
| evel and abandon the batch? Wat was that control
par anet er ?

MR. FAMJLARE: That was testing. It was
testing for, you know, the --

MR. CLARK: \What they need is areal-tine
monitor that tells themthey' ve | ost suspension. And
then that's the nodel, that's the netric --

MR. FAMJLARE: But actually they inprove
t he process so that they can keep it through the whol e
time consistent, and not, you know, you had the
exanpl e of not steering when you're throw ng out part
of the batch all the tine. You're throwing out a
third of the batch

MR, CLARK: Well, I'"'m not sure that the
sanple -- you couldn't use that sane idea in the
sanpling paradi gm Because if they're pulling the

sanpl e to see when they | ose suspensi on, you get away
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from maki ng 30 percent your mark, or tine your narKk.
You get back into "Did | |ose suspension? as your
mark. You still solve sone of the problem

MR. FAMULARE: But |'msaying that change
was in the fringe purview, and they resolved it
because they got back to closer to their mark. I
mean, just as an exanple. | think it was a good thing
that they did. But the confusion, or the need, or
whatever, to file all that, and to have t hat happen --

and this was a product that had to keep producing. It

was nedically inportant. It wasn't sonething that
they could just say, all right, we'll stop for a half
ayear. | mean, it's inportant to the firmnot only

medically but financially too. So | nmean it's not
sonet hing they want to stop. A lot of the discussion
here was about throughput and efficiency, and keep
optim zing that.

MR CLARK: Right.

MR, FAMULARE: So it's just a matter of
the timng of all this as well.

DR MORRIS: Can | just ask, Joe, are you

sayi ng that even given the fact that they were able to
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inprove it and denonstrate their inprovenent, they
still got -- they were still cited for it?

MR.  FAMULARE: That's correct. The
opposite exanple is when the firm continues to make
sonething in a non-optimal way because they want to
make sure that they have conpleted all the filing
requi renents before they make the changes. So that's
the flip side of the exanple.

MR. CLARK: | just caution people, when
you make your filing, and you have a paraneter that's
causing a problem in the batch, it's the paraneter
that should be the control, not the 30 percent mark.
| think you said 30 percent. You were throw ng away.

MR. FAMULARE: Throw ng away 30 percent of
t he batch, right.

CHAI RPERSON BCEHLERT: Any ot her questi ons
or coments? kay. Thank you, Jon. Ajaz, | think
we're ready for summary and wap-up, if you' re ready.

DR HUSSAI N: Thank you, [|'m ready. I
t hi nk Madam Chai r per son, nenbers of the subcomm ttee,
| wote formally. The invited guests and staff, |

really enjoyed this neeting. It was a very productive
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meeting, and thanks to all for your reconmendati ons,
comments, and for challenging our assunptions. I
think that that is always good to have.

Just to sort of sunmarize what | was able
to gather, and | think sumrarize this also for you
We started the discussion with respect to | ooking at
what we have done with -- in a very summary way the
phar maceutical quality, thequality initiative for the
21st century. We received updates on what is
happening in ICH @8, 9, and the proposed QL0. And we
al so tal ked about the ASTME 55.

The key learning fromthe di scussions of
t he subcomm ttee at | east for me was | think there was
a strong agreenent anong the conmttee nenbers that
these current activities are i nportant and are hel pi ng
us to nove towards the right direction. And by
provi di ng nore detail ed information and what i s needed
inthe desired state. | think these are all hel ping.

There was a caution that we need to keep
these activities as synergistic as possible,
especially ASTM and ICH activity. And the commttee

suggested that | think there needs to be sone
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communi cation of what we are doing at |east in ASTMto
our European regul atory counterparts. And I think we
w Il take that advice, and in Novenber seek to update
them on this.

| think the scientific principles and
principles of risk nmanagenent that we are enbarki ng on
are helping us nove in the right direction. But |
think this theme cane again and again. And this was
that there is an urgent need for a concrete exanpl e of
case studi es, both for generic drugs and for innovat or
drugs, to help us clearly put a strong foundati on of
what the desired state | ooks like wth that concrete
exanple. And | think that is an inportant aspect that
kept com ng back agai n and agai n.

After that discussion, | think we al so had
sone specific questions with respect to are B, @,
and the proposed QLO helping us nove in the right
direction. And we al so asked about quality by design,
and how do you sort of consider and link that two
failure node effect analysis and so forth. But the
key, | think, answer to that was that | think failure

node effect analysis is a tool, but it has to be used
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within the broad context of the scientific principles
and so forth that cannot be separated. And that was
a key nessage.

And with respect to the second question,
| think we really asked for sone help in helping to
clarify what is mi nimal requirenents, what is optional
requi renents, and so forth. And | think one of the
suggestions, especially from Garnet Peck, was the
preanbl e, at |east. How we introduce that question
t hi nk has nore val uabl e information, and we probably
need to retain that, is how we are providing
incentives and so forth.

And in sone ways | think that was
inportant, nore from -- not from a scientific
chal | enge perspective but from a conmunication
per specti ve. Because that was the topic for
di scussion at | CH again and again, and will be so when
we go to Japan, especially because | think the
Eur opean syst emal r eady has devel opnent pharnaceuti cs,
al ready has sone of these el enents that we are tal king
about. The disconnect and the difference | think that

we have right nowis we did |ook at the devel opnent
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pharmaceutics, those reports. W didn't find those
very useful. So it was not that we wanted to sinply
adopt that. They're not very useful. They don't give
you any process understandi ng. So what woul d surprise
to all of us is -- not surprise. | think the design
state is -- | think we are tal king about a different
| evel of sophistication here. And | think that's the
challenge to maintain that. And | think that will be
a chal | enge i n Yokohana, Japan, as we go towards that.
But in many ways | think the commttee's discussion
was very useful even for that aspect of that.

There was another question that | was
hopi ng to ask, and t hen hopi ng to seek comm ttee i nput
directly. But | think |I did get that indirectly.
It's help in defining the design space that we are
tal ki ng about. And much of the discussion led to
that, and I think Jon actually nicely summari zed sone
of the bullet points that |eads to the design space.
And | think that was very useful

We then had an introduction to Bayesian

approaches. | really thank Professor Singpurwalla for
doing that. Recently, |I'mforgetting the date now,
SA G CORP.
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FDA and Johns Hopkins University had the joint
col | aborative workshop on this very topic. In your
background packet we included a web link to all the
presentations. | think the first two presentations on
the introduction are very useful, if you care to | ook
at that site.

But that workshop is a strong signal with
all of us inter-directors and our deputy comm ssi oners
that are sort of supporting that is that FDA really
would like to nove in this direction. Al of FDA
especially CDRH, is already utilizing sone of these
principles. And | think we have a strong interest in
this aspect, and we will pursuer that. The chall enge
is, |I think many of us, nobst of us, are not well
versed with this. There is a learning curve for al
of us. What | |ike about it, and what | gathered from
the presentation of Dr. Singpurwalla was, | think from
my perspective, the confidence | evel of deci sions nmade
under Bayesian are better than when we don't make it
w thout the prior. The decision quality inproves
under Bayesi an t hi nki ng and appr oach because you don't

just rely on a P value, you bring a prior |ikelihood
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nmeasur ement .

That's froma strength perspective. But
from a personal perspective, you really need a
statistician to work with the engi neer or a scienti st
to do that. You just -- to nmake a statistical
deci sion, the nost scientific decision. So, hopefully
| was correct in ny understanding.

DR, SI NGPURWALLA: On the dot.

DR. HUSSAIN. On the dot. Well, | think
that is the strength. And I think personally, before
comng to FDA ny work was in nodeling, and was in
neuro -- nolecular biological intelligence. There's
a direct connection to that. So | was always
fasci nated and excited about that possibility.

| used the tinme after the Bayesian
presentation to just update on the critical part in
i ssue t here. I j ust t ouched upon t he
industrialization dinension of that. But that is a
significant initiative. And we hope to issue a list
of research projects abroad, or just projects that
Agency can be working on. You can contribute to that

l[ist. | don't have a docket nunber handy, but I think
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there is a docket nunber on that.

In terns of industrialization, | sort of
presented sone of the challenges | see, especially in
research and education. Cearly, | think I suggested
to the advisory commttee that | think we need to nove
towards a nore support for pharmaceutical engi neering
program possibly a national center for pharnmaceuti cal
engi neering, or nultiple centers for pharnmaceutical
engi neeri ng.

The point Dr. Peck nmade was a good one,
that | think we really have to be careful how we
defi ne "pharmaceutical engineering" because you have
to bring a systens thinking, to bring biology,
phar macy, chem stry, and engineering, all together.
It's not just engineering, and | think that's
i nportant.

FDA, especially OPS, will be working with
a nunber of schools who have expressed interest in
moving in this direction. And we are neeting with
sone soon. And you will see possibly a collaboration
ener gi ng between FDA and these schools, hopefully to

support the nove in this direction.
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Following this | think we had very
extensi ve and very exciting discussion on quality by

design, and what it means for specifications. And |

think this is inportant. Specifications, Jon is
right. | think you have to be careful how you define
"specification." Specifications wunder the |ICH

unbrella is defined as an attri bute, best nethod, and
acceptance criteria. So three elenents go together to
defi ne what we nean by "specification."

| shared with you sonme thoughts on the
di ssolution test. And the nessage that | was trying
to give, that was | think the chall enges we face t oday
is not the dissolution of the drug. That's not
inportant. That was not the nessage. The nessage |
was trying to give you is the nethods that we have
m ght not be the right nethods. And even though
di ssolution is inportant, when you have a cali brator
tablet that keeps shifting, and when you have a
calibration standard that is three tinmes the size of
what woul d be accept ed under an F2, what are we doi ng?
And we have been using this for years. lIsn't it time

to put this on the table and start addressing sone of
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this? Industry's very happy with F2 netrics. That's
the way | look at it. R ght, Gerry? So they haven't
conpl ained. So why should FDA conplain? So | think
it'"s tinme to really discuss these issues which have
been lingering on for years. And if you really | ook
at the neasurenent systens that we have, nost of our
measurenent systens where we have problens are
physi cal neasurenent systens. W still don't have a
good neans of conparing particle-sized distribution.
Hopefully PQRI in one of these years will come up with
a solution. But we haven't.

Soif wereally ook at it, the nessage
was trying to give was when it conmes to physics, we do
not have to do this. Wen it conmes to chemstry, we
are doing extrenely well. 1In chemstry, we actually
have done an extrenely good job on identification and
ot her things that Moheb described. But when it cones
to physics, it's not.

So the future is dom nated with physics.
If you really look at it, at least with respect to
nanot echnol ogy and dr ug devi ce conbi nati ons, say drug-

el uding stents, these are all physical problens that
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are being confronted. And you're not really ready for
that. In many ways, when Dr. Singpurwalla asked ne to
redefine the desired state, it's today we are using
all of this to inprove our efficiency today, but five
years or ten years from now our systens nay not be
adequate to control the quality of the futuristic
product. So we really have to nove in that direction
anyway. So why not do it in a pro-efficiency now and
be ready in a proactive way to address those
chal l enges we' || face of the conpl ex nanot echnol ogy-
based drug device conbinations. So | think that's the
way forward.

Sorry. | learned so nuch so | have to
share this back with the -- but | think the key aspect
was, | think you saw already inpressive presentation
by G K., as usual, on how we sort of nove towards a
manuf act uri ng sci ence and know edge. | tried to cover
the specifications and then took it to the next step
and said, all right, the root cause investigations
when you do it right, and how do you do it right, and
how do you sort of communicate that know edge. And

then you had very excellent presentations by Mheb
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Nasr and Gary Buehler sharing with you sonme of the
activity, sone of the prograns, how they are pl anning
in a step-by-step fashion to nove towards the desired
state while managing the current workload and then
nmovi ng towards that.

And | think clearly the focus today has
been on Ofice of New Drug Chem stry. And because
they had a wonderful opportunity wth the
phar maceuti cal devel opnent and rei nventing t hensel ves
quite rapidly. Ofice of Generic Drug has such a high
wor kl oad right now, | think they wll have sone
chal | enges, and the points made are well taken, and |
think we'll have to work very closely on that.

And so we wapped up yesterday with |
invited Ken Mxrris to cone back and talk to you,
because | think he has been working with our CMC
| eadership, both to generate and from New Drug
division to start brainstorm ng. And the whole
message cones back as unless we cone up wth very

concrete questions, set of exanples and so forth, we

wll have a difficult articulating what the desired
stateis. I'mnot sure @ inits full version reached
SA G CORP.
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that. | think we need these studies.

And at that point | raised the question
and invited John Berridge, and really raised the
guestion. | think we need a working group under this
conmm ttee. And the conmttee agreed that that's a
good thing to nove forward. And as a next step to
this activity, | will contact Madam Chairperson, and
we will put a working group together, possibly a
wor ki ng group to address all of the challenges we face
w th respect to pharnmaceutical devel opnent know edge,
design space, and so forth. So requesting industry
reps to consi der suggesting nanmes who woul d be on this
wor ki ng group. At this point | think what | would
suggest is people with very broad know edge base and
talent would be the right people, because then we
coul d task out each work to nore technical folks. And
| think it's inmportant to do that. So we would |ike
to nove on that very quickly. Maybe wthin a week
"Il contact -- later this week I'Il contact Judy, try
to assenble a team

CHAI RPERSON BOEHLERT: We'll talk later

today. |'mleaving on Friday.
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DR. HUSSAI N. Ckay.

CHAlI RPERSON BOEHLERT: Ckay.

DR HUSSAI N: And we will put a group
together that will help with our know ng the training
prograns needed, the workshops needed, and so forth,
but also creating sonme case studies and so forth

But what | also propose now | think,
listening to all the discussion, | think one of the
nmost inportant, critical project, research project,
that we need is creating the case study. And | think
we need to sort of put together a program I know
Monsoor is here, and it's a very opportune tine that
we are trying to neet with one of the nmgjor
phar maceuti cal conpanies on a research proposal, a
creator, and maybe this coul d be another creator that
that conmpany m ght pick up. So that's one of the
things that we can pick up and create that case study
wi th that conpany.

So we have nmany opportunities wth
academ a. We can work on creating a case study. But
we al so have conpani es comng with a research proposal

on very simlar grounds, so we mght create another
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case study out of that too. But then we al so work
with the working group to create case studies from
t hat perspective also. So that discussion was very,
very valuable to us, and the inportance of case
studies is clearly paranount.

| think that the question we had asked is
one of the current activities and planned activities
in NDC, OGD, that you would suggest, | think. W
didn't get many concrete suggestions, but | think what
you saw in Mheb's presentation you |iked the
direction Moheb is noving. And | think you supported
that strongly. And | think we w il support that
strongly. | think some concerns of the workload in
generics was raised, and how we w |l nanage noving
towards the desired state, and how we w || manage the

suppl enent load, which is twice that of ONDC, 3,400

suppl enent s. And the new nunber of new drug
applicants, AND has 566. [It's a hunongous workl oad.
So we'll have to be very careful how we manage that.

And | think that's not the only two

offices. W have Ofice of Biotechnology Products,

whi ch was not di scussed today. At sone future point
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we wll -- especially | asked Chris to nention to you
that we -- they will be part of the PAT, so one of the
-- we'll bring Ofice of Bi otechnol ogy for discussion
Wi th you next tinme when we neet.

So that was Day One. If | have m ssed any
i nportant aspects, please committee nenbers, let nme
know. | think I'll stop for a mnute for Day One.

| think before | tal k about Day Two here,
| had a brief conversation with Hel en before she had
to run and so forth, because one of the things we

wanted to share wth you today is that all of our

activities in OPS wll be focused on noving towards
the desired state. | think that's one of the
decisions | think we wanted to make after this

nmeet i ng. This neeting was an opportunity to read,
debat e, discuss, and so forth. So all the guidances
that we have com ng out, and which are planned, wll
have an elenent. And | think you saw t he di scussi on,
the conparability protocol, that illustrates that
poi nt .. It wll be focused on noving towards the
desired state.

Ther e ar e many out st andi ng gui dances, many

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

328

gui dances -- all the guidances |ike suit pack, we'll
have to revisit those. And | think so all of our
activities we've planned will be firmy grounded in
making sure it is consistent with the desired state
that we want to nove towards. So that was the nessage
| wanted to tell everybody.

But the challenge is going to be very
great because it's not that we -- just tonmorrow it
wll be decided. It's a long process. There's a |ot
of work to be done, a lot of education, a lot of
interimtraining and so forth. But the opportunity is
for conpanies that understand the processes, that do
their good research and good science, and that share
information. The desired state is not that great for
conpani es that want to do the bare mninum So the
advant ages are -- and the good part i s nost conpanies
do that today. And it's a communication and sharing
of all that information is what it is. Because the
quality of drugs today is good. And | think it's an
efficiency question, but tonorrow we'll be ready for
t he chal | enges.

| mean, today was an i nportant di scussion.
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W started with | think the study done in the
col |l aboration with us -- not in direct collaboration
-- by the two managenent professors |I think will be
very useful. And you got an update on that. There
were a nunber of questions that will be useful to them
to inprove that nodel

And then our colleagues from Conpliance
presented their pilot nodel for site selection. I
t hi nk that was a wonderful discussion. At last, after
nmy -- David can share any comments if he has any. And
| think the discussion was very, very useful. The
t hree questions that were asked we di d get sone i nput,
and they did comment on that.

Vell, let ne wap up ny parts. The
di scussion that followed on Phase | investigation of
new drugs, | was just sort of observing and | i stening.
It is actually quite a big deal. It is a wonderfu
step in the right direction. So | hope you understand
the magnitude of that inpact. And | think Joe,
ot hers, have been working on it for quite some tine.
And that's a significant step in the right direction,

| hope.
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The afternoon session, we wanted to sort
of give you nore of update, rather than pose questions
to you. But we wanted to show you with the PAT
process that the guidance will be final. W have been
i nnovative in ways of finding ways that do not require
prior approval supplenent. Again, clearly | think the
regulations require when you have a change in
specification, you have no option but to have that.
But when you bring alternate nethodol ogi es where you
don't need a change i n specification, you have ways of
getting the suppl enent. And through comuni cati on and
team approach, especially product reviewers and
i nspectors wor ki ng t oget her creates nor e
opportunities.

And Steve talked to you about his
chal l enges, his group's challenges, on noving the
conparability protocol guidance to be nore useful
And | think the feedback that was received was very
val uabl e agai n. And | think Mheb and others are
working with that group now to nmake sure that it
remai ns focused on the desired state also. And |

thank Steve for all of his efforts.
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Wth that | think Jon, | think, sumari zed
sone of the thoughts quite well. Very well done. And
| think you can see the level of understanding Jon
shared with you. And in many ways |I think the bullets
t hat he has, especially of what's to be the subm ssion
that gets you literally no supplenent from a change
perspective, | think is a good start, and will be very
useful for @B and so forth.

Wth that I'll stop and thank you, and

invite David and Helen to say a few words.

M5. W NKLE: Wll, | just want to echo
what Aj az has said. | think that this was actually an
excel l ent discussion. |In fact, it was probably sonme

of the best discussion |'ve heard at any of the
advi sory comm ttees since |'ve been here. Your all's
contributions were very, very hel pful to us, | think,
i n movi ng ahead.

| think I may need to be really clear.
It's going to take us all a while to get where we need
to go. As far as |'mconcerned, | guess we've crossed
t he Rubi con, and we're on the other side, but finding

our way now that we're on the other side is going to
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take tine.

And | really feel that there's a |lot of
contributions that this subcommttee can make to
hel ping us. And I think the idea of having a working
group to look at sone of the specifics of the
framework of where we're going, helping us design
t hat, and hel pi ng us address things that are i nportant
to industry as we do design that franework i s going to
be really the crucial part of us finding the direction
and novi ng ahead.

So again, | think it's really been good.
| think the people in our review area, as you can see
from what ©Mheb and Gary both had to talk about
yest erday, we do understand the need to change. W do
understand that we need regulatory flexibility, not
only for ourselves but for industry as well. And
we've got to find the appropriate ways to do that so
that the quality of the product remains at the high
level it's at today. So we don't want to just make
change for change's sake, but | think that there's a
| ot to be gained fromthat.

So again, | want to thank you. | want to
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again thank Ajaz for putting this together. | think
it was a very good agenda. | think it helped
stinmul ate the conversation, and | want to thank David
and the people in conpliance too for comng and
tal ki ng about some of the issues on that part of the
whol e product quality. | think this is a big
conti nuum fromreviewthrough the conpliance, through
the whole life cycle of the product, and working with
Compl i ance has been very valuable to us as we nove
forward. Thank you.

MR HOROWTZ: | don't have nuch to add
other than to echo in expressing ny gratitude to the
commttee for the comments that we got. And | hope
that you'll consider submtting witten coments, or
even calling nme up informally to give ne your views
that you weren't able to express during this forum
And in particular, in the Septenber announcenent,
there will be a brief white paper that expresses sone
of these sane |ideas. And that wll be another
opportunity to solicit comments. So | hope you'll
t ake advantage of that. Thank you very mnuch.

DR. HUSSAI N: [ have to thank and
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recogni ze Bob King. | nean, he -- this was the first
meeting he took on fully hinself, and | was three
weeks on vacati on. So | think without Bob King's
hel p, we really could not have put it together.

(Appl ause.)

CHAI RPERSON BOEHLERT: Ckay. Thank you
for that excellent summary, Ajaz, and for your kind
comments on the conmttee's deliberations. 1'd also
like to thank all the conmmttee nenbers for very
active participation. | also think it was a good
meeting, and |look forward to further discussion on
many of these sane topics as we go down the road. So
just inclosing, I'd like to wish you all good travel
t o wherever your destination nay be, and we'll see you
all next time. Enjoy your sunmers.

(Wher eupon, the foregoing matter went off

the record at 4:01 p.m)

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




