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arrows in Moheb®"s slides, i1deally you start off with
defining the desired product before you make
something and then figure out what attributes
matter. And so really for, and for biotech
products, the APIs have been a big focus, because
most of our formulations are not complicated,
although there®s certainly going to be complicated
biotech formulations, but drug substance i1s complex.

So rationale protein engineering early
on may avoid sites of deamidation that you would
then need to worry about if it"s not important for
the activity of the product. And one can customize
quality iIn early design.

Attributes that are desirable are built
into the product and avoiding attributes that are
negative. And again, to do this, structure function
is critical. Not just of one"s product in the
matrix 1 showed before, but throughout the
understanding of these types of protein products.

So protein engineering, to take one
example, actually of Calcitonin, which iIs an ONDQA

product, this product has a tendency to aggregate
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and, in fact, there are a lot of strategies one can
try experimentally.

One can block free sulfthydryl groups to
reduce aggregation. One can do sequence predictions
about what amino acids tend to lead to the
aggregation and, you know, avoid Glycine repeats or
prolenes maintain a certain net charge, alternate
residues based on polarity and avoid hydrophobic
clusters that may lead to aggregation.

And so there are a lot of strategies
that can be tried and again, human Calcitonin was an
example of where some of these things were looked
at.

Of course for all of these things, if
you®"re dealing with an endogenous product, you have
to think about immunogenicity, which is a difficult
problem for many of these products, but nonetheless
there®s a lot of room for I think considering this
engineering.

Now we talk about quality by design, but
really as everything is interrelated, it"s really

quality, safety and efficacy by design and I think

iT you look at drug development iIn terms of safety
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and efficacy by design, there®s a great interest in
taking certain structures and improving them and
improving their function or properties, either
changing bioavailability, reducing immunogenicity
and rather than use fTirst principle, which we don"t
know for many of these things, we"re using
evolution, we"re selecting.

And for certainly antibodies, there are
a lot of strategies, like expressing huge number of
possible variants in a phage library and selecting
for those attributes you want, higher binding,
slower off time, whatever attribute you want, you
can pick. 1t"s a very powerful tool and i1t"s
certainly being used and talked about.

But those same principles can be looked
at for quality and I think a company that"s
screening thousands of variants for potential -- you
know, functional properties can also screen how
easily do they aggregate in heat, how easily do they
formulate in common buffers, how sensitive are they

to pH.

And so quality by design using some of

these selective processes, 1T you"re already playing
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with the sequence, think about quality, too, when
you"re playing with the sequence.

I want to talk a little bit about
process, we talked about product attributes and
product design. So we have the iceberg with the
different levels of characterization and the unknown
at the bottom and we talk about this linking of
attributes to process.

So the fact is for these products, that
happens all the time already, because ever since
we"ve had comparability protocols for these
products, what we"ve done is we"ve assumed that the
process covers the characterization and that once we
characterize -- once we change the product, we can
define it by characterizing it and we don"t
re-characterize the product every time we make it.
We just use lot release tests because we assume the
process is defining those attributes that we
characterized.

And so this Is a concept that"s used a

lot, I think it just needs to be more formalized.
So, how do you translate critical

quality attributes to a design space or a
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manufacturing design space. So again, you have
attributes that you define in a range. You can then
aim for those attributes with criteria. |IT
Glycosilic matters and fermentation conditions alter
it, you can define what conditions would lead to the
particular patterns you want.

However, again, just like with
characterizing your product, it"s not just defining
what you have and how to maintain i1t, but really
thinking about the whole thing from beginning to
end. What"s the desired process. Again, is there
opportunity for designing your product to make the
product easier and how that impacts the process.

How to pick your unit operations, really efficiently
choose operations that allow you to get the desired

product attributes and minimize impurities. |If you

can choose an operation If by what"s known about it

it"s naturally more robust, choose that operation.

Order the unit operations in the best

way to maximize efficiency, less buffer exchanges,
consider the impurity load and how each step may or
may not impact that.

And finally, process control, the impact
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of variable inputs. Again, how do set parameters
based on maximizing a lot of variables and for
critical steps, ideally real-time sensors and based
on a solid knowledge base, although, again, PAT may
not be relevant to every product process step iIn
biotech.

And then we have examples with current
products or products that have been seen by the
agency have very problematic process designs that
don"t need sensors or high technology to fix. We"ve
had examples about processes of variability.
Somebody decides they need viral clearance or the
agency fTeels and they had a heat treatment step, but
where do they do, they add it after the
manufacturing unit operation that removes
aggregation, right.

Processes performed at room temperature

where there"s a clear understanding that that may

impact quality of the product. Generating a new
working cell bank in which one doesn®t need to
re-clone. Companies re-clone. A lot of questions
then about the variability of the product generated

by that. And then choosing processes that are
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different control, like roller bottle versus
fermenters.

So, 1 think a lot of these issues are
things which sophisticated sponsors, unlikely to do,
but still exist In the world of biotech
manufacturing.

And again, formulation from any of our
products which are parenteral and liquid formulation
may be less of an issue, but iInteraction both with
container closure and with excipients has been
problematic for many of our products, including the
famous example of EPO and pure red cell aplasia.

So, 1 talked a little bit about how our
products may be impacted by quality by design and
how they are reviewed currently. How is OBP going
to implement QBD? How are we going to try and

further the ideas for these biotech products?

So, | think we benefit greatly. It"s
always good to follow in the footsteps of others.
For OPS knowledge gained, 1 think the pilot program
will teach us a lot. 1 think hearing what OGD is
doing i1s very useful for us. We"re learning from

what"s already been done and again, not all of it is



10

11

12

13

14

15

16

17

18

19

20

21

22

0308

applicable to our progresses, but a lot of it is.

We"re participating now In some of the
agency CRADAs to understand what industry is doing
and biotech is playing a role in that.

Our structure has some advantages iIn the
sense that we have research reviewers so we have
people who do review and are involved iIn research,
both of manufacturing processes and of the biology
that would relate to biological characterization.

Currently we"re certainly encouraging
industry to engineer proteins for quality as well as
safety and efficacy when we meet with them and we"re
certainly encouraging industry to pick the best
process early on when we can do that.

But 1 think for more formal programs, we

need to focus on small steps and that"s areas where

biotech has unique needs.

So, some of the small steps we"re
considering are for product testing and this is,
again, this goes across all the different offices
that regulate products here, is to try and avoid
specifications that don"t impact on safety and

efficacy. And i1If those measures are important for



10

11

12

13

14

15

16

17

18

19

20

21

22

0309

process consistency, to try to move them into a
limit or some other strategy for controlling the
process without having 1t be, you know, a pass or
fail specification.

And again, this concept has been
discussed, 1 think 1t"s our task internally to make
reviewers understand this and be more comfortable in
avoiding unnecessary specifications.

Process changes. So obviously a
strategy to assess the risk of process changes is
critical and 1 think, you know, we talk about
supplement reduction, clearly that"s a goal that
everybody wants, the agency and industry.

And so one way we"ve looked at this is

internally we"ve created some databases of the type

of supplements that we review and categorized them
by class. And the idea is to pick those classes
which are highest In number and in the view of our
management, the ones least clearly i1mpacting
quality, you know, and there are a number of
examples of those.

And to pick those, the ones that are

most in number and the ones where we think the least
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safety issues exist, just from an overall, this
initial assessment before quality risk assessment,
and then to target those, and to target them by
having FDA industry forums to create risk map for a
single class of change.

So to explain this for biotech products,
there®s been a CMC forum which is held, you know, a
few times a year which picks a particular issue,
like product impurities and it brings together the
agency and open representation from industry and
they produce a white paper at the end of this.

It"s not guidance, but FDA is involved
in It and i1t"s very useful to rapidly produce some

idea of how to approach a problem. Again, no

guarantee of regulatory acceptance, but of great
utility both to the agency and to industry.

And so rather than focus on a particular
issue like potency assays or focus on impurities,
the 1dea would be to take a class of change and the
goal would be to produce a white paper of what the
feeling is about the risk of this change. And it
wouldn®t be this change is high risk or low risk,

because 1 think that kind of automatic



10

11

12

13

14

15

16

17

18

19

20

21

22

0311

10

classification is very dangerous, certainly for our
products there are enough anecdotal stories about
minor changes with major effect that we don"t want
to be so cavalier.

On the other hand, if you look at any
change and you think is there some map you could
generate where we"re very comfortable with this
level of complexity product, this type of change,
this level of experience with the sponsor, you know,
this related similar prior knowledge that i1t isn"t
so important and so to have some more granularity on
process changes, and again, these would not define

CB 30 versus PAS versus annual report. But they

would define risk class.

And then once that risk class i1s defined
in some way, it"s at the, you know, 1t"s an option
of the agency and industry to think, you know, or to
try to make the case that that really relates to
risk class with regulatory teeth.

Again, | mention publication of these as
white papers.

A third category is to create a pilot,

again, not all of QBD, because I think, you know,
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Moheb"s group has done an excellent job of dealing
with experience in the whole QBD application, but in
areas that are unique biotech iIssues.

And 1 think complex API, although it
applies to molecules like Heparins and other
molecules that are not biotech, nonetheless, i1t"s a
very consistent problem for biotech industry.

So the idea of this pilot would be it
would probably not be BLAs or NDAs, because 1 think
there are not that many of them, but I think
supplements would be a great target for this type of

pilot and potentially supplements which involve

comparability protocols.

And the idea would be that manufacturers
would generate and submit data on characterization
of structural attributes and look for supportive
data for function, whether in prior knowledge,
whether in related product and whether their own
biological assays and their own risk assessment and
then they would create a product attribute range or
space or whatever you would want to call it and the
pay-off for that would be that there might be not

only an expanded to range to win on a comparability
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comparison, but maybe to make the case if you cover
important product attribute impact, that the nature
of the comparability protocol could be broader.

Certainly one issue that"s always been
back and forth between the agency and industry for
the biotech world is, you know, industry wants a
comparability protocol. We look at these things and
we can make any change we want and as long as we
pass them, that"s okay.

Certainly that hasn"t been something

readily accepted by the reviewers and by OBP, but I

think 1T an exchange for really understanding
product attributes, It may not be a comparability
protocol that is any change, but maybe entertaining
a broader class of changes than currently we accept
in a comparability protocol.

And again, this needs to be considered,
discussed and worked out, but these are some ideas
about how biotech products could implement programs
to encourage QBD in areas which are unique, or at
least more associated with their products.

And platform strategies, and 1 think

monoclonal antibodies are clearly an interesting
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area for this. In iIndustry, many innovators have
come to us and said, you know, this is the Nth
antibody with the same constant region and the same,
you know, primary structure except for certain
binding areas, you know, how much can we
extrapolate. How much do we need to do over again
for these.

So, again, is this a way of really
efficiently using prior knowledge. Now i1t turns out

there®s a long history of a regulatory path that

encourages that.

Now monoclonal antibodies points to
consider, which is from 1997 and 1 think It was even
in a "94 version, there"s a concept of modular and
generic validation, typically associated with viral
clearance, but that doesn"t mean i1t couldn®t be
applied to other impurity clearance. And basically
that says i1If the same sponsor is making different
antibodies with the same backbone using exactly the
same processes, they may not need to repeat viral
clearance studies.

And although that"s used and some

companies do that, i1t"s really underutilized, and
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that concept broadened could be a great advantage
considering at least the massive number of
antibodies that are under development. It would be
a big savings if we can facilitate that.

And again, many sponsors have come and
discussed that with us. At conferences i1t"s been
discussed a lot and the question is whether or not
one should have more dedicated venues, like a

specific conference to engage this i1dea of platform

approaches to antibodies and what can or can"t be
extrapolated, what the burden of data would be to do
those extrapolations.

Skip that question.

The last thing that I want to bring up,
it"s always touchy to talk about definitions, but 1
think definitions are pretty, are pretty critical
because miscommunication over definitions can lead
to lack of understanding and failures, as we"ve
heard about before.

So, lifecycle is a critical issue for
product development. 1 think all of us agree,
anybody can tell me 1f you don"t, that understanding

product development over lifecycle and regulating it
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is a critical issue.

But we have many different terms for
when we do in lifecycle. And i1t is clear that all
aspects of the agency, now that we think like that,
need to deal with many different parts of the same
circle. And this is sort of a variant of the circle
Moheb showed you.

And so the box of all of this, this

lifecycle is quality by design, but i1t can also be
called process validation, it"s also called quality
systems. It"s called by many names and it"s the
same circle and 1 think there are very different
tilts and angles in terms of what those things mean,
but it"s striking to me that In a recent CMC
conference on process validation, one of those CMC
forums to generate a white paper which hasn®"t come
out yet.

In the biotech world, there was
tremendous confusion about what definitions apply to
this. 1Is process validation still a small part of
it, is It now everything, how does that relate to
quality by design. And i1t may mean that we, every

part -- every different component of the agency and
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every different part of industry needs to think
about the whole circle, but we need to have some
clarity.

So, for instance, you know, an example
that was discussed at lunch was, you know, if a
company iIs doing technology transfer and they

consider some information development and someone

else considers i1t process validation, did the
information go to the right place.

So, | think it"s important to ultimately
think about what those things mean and I think one
thing that clearly needs to be shared i1s what is
extracted from all these parts of the lifecycle,
which is the knowledge base, which is both product
specific and product specific and the quality risks
associated with that knowledge base. And that inner
circle certainly needs to be looked at by everybody.

But how you define these various terms I
think 1s important to clarify communication.

Okay. And 1°d like to thank you many
people who, you know, you know, helped me with this
or provided information or figures for this and

thank you for your attention.
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DR. GLOFF: Thank you.

Any questions for clarification?

No, okay.

Let"s take a break and be back here at
5 minutes after 4 to let our iIndustry

representatives give their presentations.

(Short recess taken)

DR. GLOFF: Our next speaker 1is
representing the Generic Pharmaceutical Association,
GPhA, it"s Mr. Gordon Johnston and he will be
speaking on the GPhA perspectives.

MR. JOHNSTON: Okay, well thank you,
it"s | guess kind of coming off a 7th inning stretch
here going into the late innings, so | appreciate
people staying around and certainly appreciate the
opportunity to address the advisory committee today.

Maybe one of the advantages of being
late Iin the day is that most of the issues you"ve
talked about have already been fully discussed
through the day, but that"s okay.

I think what I want to try to do is go
over some of the highlights of the generic

industry®s experience with quality by design and the
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question-based review.

Just quickly, 1711 spend a couple
minutes as an overview, speak a bit on quality by
design. We heard a lot from Moheb and others,

their, also in-depth review, the question-based

review from Lawrence and kind of touch on the
experience of the generic industry to date.

Probably as 1 get started 1 should say
that this is really a snapshot. You saw the
chronology that was put up by Lawrence starting back
in 2005 and there®s been somewhere between 30 and
40 ANDAs submitted to date using the question-based
review template. So we don®t have a lot of data, a
lot of information to draw on.

So again, 1 just want to emphasize,
these are observations. At a later time we"ll
probably have a better opportunity to discuss this
more in-depth as to the outcomes.

So, combining the question-based review
with quality by design, what has it meant for our
industry? Well there®s certainly been a change.
There®s been an iIncrease in the amount of

cross-functional coordination. It"s just inherent,
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you need to begin planning earlier, you need to
coordinate with product development, regulatory,
analytical, manufacturing. So i1t"s changed the

dynamics to some extent for our industry.

This shift to quality -- 1™m sorry,
question-based review, there"s a content change as
well. Even with this I think the industry, the
initial reaction is that we"re cautiously
optimistic, however there has been a steep learning
curve.

And let me just comment on that. For
15 plus years, ANDAs have been prepared using a very
well-known content and format design, switching over
to the common technical document format was a
significant change iIn i1tself. Re-mapping
22 sections of the old ANDA into a common technical
document took a lot of time and energy by the
industry.

So, 1t was the moving to a CTD format,
along with a question-based review, learning what
was expected and how to incorporate that. It was
certainly an investment this time that the industry

has to, i1t has to take shape iIn order to move iInto
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the OQBR environment.
Lawrence pointed out that the QBR has

been iIn progress for about two years. It is, when

you look at the changes that this encompasses, It"s
a fairly aggressive implementation schedule by FDA.

There"s been a lot of communication,
111 touch on that in a moment. This year in
calendar year 2006 we"re looking at about 800 ANDAs
being submitted. Last year it was about 800 as
well, so there®"s a lot going on, not only the active
generic industry In terms of submissions, it"s
transitioning to the new expectations.

So has i1t been an increased burden for
industry. Well, the answer is yes. 1 think if you
look back to Lawrence®"s slide back there, he showed
the old stack of bricks on one side and the new
stack of bricks on the other and i1t kind of
switched. Before there was more for FDA to do in
looking at some of this information.

Now there®s more preparation for
industry to do, so some of that burden has been
shifted over.

A little bit about quality by design.
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There®s extensive manufacturing experience in the

generic industry. Firms often manufacture 50 to 100

to 200, Lawrence mentioned over 300 products. 1In
order to do this, there has to be a lot of skill iIn
product and process understanding. It"s just
critical for efficiency and 1 think the industry,
generic iIndustry has been very adept at this.

In terms of quality by design, itself,
the concepts and principles of quality by design has
certainly been with the industry for a number of
years. 1 think what we"re looking at with FDA"s
movement in this direction, as well as ICH, it"s a
more organized, it"s a more integrated approach in
product development than maybe some firms had, but
the principles have been around for a long time.

What are some of the opportunities with
quality by design? Now I was very pleased to hear,
I know our industry would be pleased to see the
presentation by Lawrence. He"s talked a little bit
about prior knowledge and we"ve heard that in a
couple of the other discussions.

When 1 mentioned companies have a lot of

experience in manufacturing, 1t"s how can we
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leverage this prior knowledge in accelerating the

product development reports, what information does
the industry already have essentially from, from
experience that can accelerate product development
and still satisfy the needs of the information that
FDA is looking for.

Clearly i1f you®"re manufacturing 100 or
200 oral solids, you have extensive experience iIn
excipient properties, manufacturing attributes and
processes.

I had mentioned the key knowledge
certainly of equipment and manufacturing processes,
oftentimes these processes are used repeatedly in a
product line for multiple products.

Again, iIn the opportunities we certainly
see a potential for reduced review time. 1 think at
least the preliminary data that Lawrence showed
earlier has indicated that they can more efficiently
review these ANDAs.

And the big area is a potential for
reduced post approval burden. 1 think that"s a
little unclear yet as to how, as to how that will,

will play out in terms of the post-approval
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reduction, but we"re looking forward to working with
FDA 1n more detail on that.

One of the questions we were asked to
address are the quality by design expectations
clearly defined. And I think based on where our
industry is today, the expectations are certainly,
have been laid out. There"s still areas where we"re
looking for more information or guidance, but iIn the
limited experience we had, where the disconnect has
been are on GMP implications.

And Joe Famulare mentioned this morning
the challenge it can be to get headquarters training
with the field training and everybody working in a
coordinated manner.

On the GMP side in relation to quality
by design, it"s kind of in a mixed bag. The ICH
product development concepts seem to still be, be in
the process of being integrated by the field. We"ve
had experience where inspectors were asking for full
validation of design space as opposed to what"s
proposed by the firm.

We realized the more extensive design
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space you have, the more flexibility, but this has
led to some iInteresting conversations | guess have
been reported over that.

So, again, education and coordination
with the field appears to be one of those areas that
are still, is still a work iIn progress by the
agency.

And in some of the product development
activities, the prior knowledge i1s not being
universally accepted by the investigators at this
time, so exactly what prior knowledge and prior
experience will be that value to the industry is
still a bit In question.

Should FDA modify its focus, another
question that we were asked to address In preparing
for this meeting. There are still some areas where
we think there®s room for improvement.

For instance, FDA currently establishes
what the dissolution criteria shall be for a generic
drug. That"s somewhat counter-intuitive 1Tt you"re
looking for a quality by design process, setting

risk-based specifications and using optimal

formulations.
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The same thing, there are oftentimes
prescribed or predetermined limits for
specifications, residual solvents, iIn-process
specifications, et cetera, that are based on process
capabilities as well as the, iInstead, rather, of the
quality by design principle.

So another area that 1 think would
mature over time, but It"s an area to continue to
look at.

And most of the focus to date between
the generic industry and FDA has focused on the oral
solids, so it would be another area to expand in
looking at the non-traditional oral solid areas.

Question-based review, shifting gears
into that, clearly it"s, question-based review is a
tool to efficiently assess the quality by design
approach. Again, the industry is supportive of the
initiative.

I think both the industry and OGD are
still learning, on the learning curve on this. We

heard some of that discussed by Lawrence. Certainly

that"s the reflection 1"m getting back from members

of the Generic Association.



10

11

12

13

14

15

16

17

18

19

20

21

22

0328

The quality overall summary, again,
spent about two years in the making. What 1 think
has helped the industry move along in terms of the
question-based review, there"s been a lot of
dialogue. 1 think there was a slight of dialogue
that, of various meetings that Lawrence listed.

But in terms of changing the paradigm to
the extent it has, there"s been numerous telecons,
Webcasts, meetings and Q and A sessions, so that"s
been helpful in integrating this into our industry.
Certainly OGD has been responsive in a lot of
question-and-answer sessions along the way.

The collaboration, as I mentioned, has
certainly accelerated. Our understanding of the
question-based review, | think open communications
will still be important as we learn questions that
FDA 1s going to be asking, as we get comments back
from these QBR ANDAs and more companies begin
preparing QBR applications for other dosage forms,

we will continue to need the dialogue in order to

make this, this transition as easy as possible.
What does the model quality overall

summaries do? It helps outline what FDA is looking
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for, for the critical attributes.

Again, | think Lawrence®s presentation
gave a good insight into that, but i1t does help
guide the industry towards the FDA"s expectation in
quality by design.

Quality overall summaries is still a
work in progress, | would say industry is trying to
hit the target. There"s been, as mentioned, the QOS
may be too long, It may not have addressed the
critical attributes, that"s a part of the learning
process.

On October 20th there"s going to be
another iIn-depth session using FDA faculty on that,
so that"s one of the critical components when you
looked at the side of additional work that the
industry has to do, it"s the quality, overall
summary, but that"s also what"s going to help
facilitate ANDA reviews for the Office of Generic

Drugs.

As 1 mentioned that at the outset that
our experience has been limited, about 35 ANDAs to
date and we know one has been approved, so we"re

just beginning to get a feel for the type of
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questions and the value of the previous training in
terms of 1s the industry fully understanding FDA"s
expectations.

What are some of the challenges with
QBR. Well i1t has been the simultaneous conversion
to the common technical document format from the old
ANDA format and certainly fully understanding the
question-based review data elements.

Implementation schedule certainly has
been challenging for companies, depending on how
many applications you submit, your ability to attend
some of the training sessions. There®s still a
question, especially by the smaller generic
industry, or generic companies In moving towards the
QBR, based on the current timeline.

But companies have actually accelerated
the program, began submitting before the expected

deadline of January of 2007 and in terms of

challenges, there®s also been as 1"ve mentioned
substantial training and coordination internally for
companies using different -- that had different
sites.

There"s also been a challenge getting
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some of the information for the active
pharmaceutical ingredient that"s expected to be
included in the QBR application, a lot of this
application is typically, typically considered
confidential by the APl manufacturer, so that"s one
of the challenges that we"ve had.

Still some uncertainty on OGD"s
expectations. As we get more experienced, those
should begin to decrease, we would believe. 1
mentioned the training coming up, certainly OGD has
been very cooperative in training for the industry.

In terms of recommendations, moving to
the post-approval environment will be very helpful.
The more we can downgrade the burden of supplemental
applications post approval, the more efficient the
OGD process will be, the less burden there will be

on iIndustry.

There®s over 8,000 approved ANDAs out
there, so there®s certainly fertile ground to look
at this. There"s also a lot of information, In many
of these cases there"s been scores or hundreds of
batches manufactured. So we really need to look on

how we can leverage QBR for those products that are
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already approved.

And likewise, 1 began to look at the
question-based review concept for drug master fTiles,
as well.

In summary there®s been excellent
communications between OGD and the industry. We
will look for ongoing communications as this process
matures. | mentioned there"s an increased burden
and part of that 1s a one-time investment of moving
towards a common technical document format, but also
just the data that®s being requested by OGD for
these applications.

So we look forward to expanding where
it"s appropriate, and in terms of getting a good
feel for how the quality by design and

question-based review iIs impacting the generic

industry, 1 think In a year we"ll have a much better
feel, probably on both sides, both the FDA side and
the iIndustry side.

And with that, thanks for your time,
appreciate it.

DR. GLOFF: Thank you.

Any quick questions? Yes, Dr. Koch.
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DR. KOCH: You mentioned that there®s
substantial internal training that"s going on.

Is there any way that you could take
advantage of the NIPTE experience that the FDA had
in terms of pulling together and hearing the same
thing iIn terms of consistent training?

MR. JOHNSTON: Yeah, NIPTE may be a good
avenue for some of that training and collaborative
training. 1 think that NIPTE just got up and off
the ground this past Summer, so those training
courses are apparently new, but that would be one of
the resources certainly where we"re all hearing and
discussing the same issues.

MS. WINKLE: Actually, Mel, we"ve been

looking at a variety of different training sessions

for the generic industry. In fact, we were just
talking at lunchtime briefly about working with some
other organizations as well as NIPTE in trying to
ensure that consistent training across the industry.
So 1 think that"s an excellent question,
maybe we can talk a little bit about that
communication because 1 think there®s a lot of

things here that we really need to discuss and think
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about.

DR. GLOFF: Anyone else?

Okay, then we"ll move on to our next
speaker, Dr. Baum from, giving the Pharma
perspectives.

DR. BAUM: Good afternoon. It"s a
pleasure to be nominated by my great association, |1
think, to give this talk. Sometimes I"m not sure if
I was nominated or 1 drew the short straw. But I
guess we"ve made i1t through the 7th inning stretch,
and now 1t"s the bottom of the 9th.

And, you know, as Gordon 1 think
mentioned that, you know, a number of the issues

that 1, you know, have to address have already been

raised to some extent or another; and 1°"m not going
to dwell on them for the sake of doing that and I
will try to add a different twist or a little bit
more insight or just, you know, move past it.

So with that, let me get going. The
topics that 1 planned to discuss, just do a little
bit in the way of an introduction or overview, talk
about the Pharma views on some of the key principles

of quality by design, spend a few minutes on some of



10

11

12

13

14

15

16

17

18

19

20

21

22

0335

10

the challenges and gaps. And it"s interesting that
a number of these are aligned up directly with some
of the ones that have been i1dentified by our FDA
col leagues.

Talk a little bit more about global
considerations. And we"ll go back to some of the
discussion this morning on ICH, but again from a
little bit different perspective.

And, you know, we do have some
recommendations that I think we"ve thought about and
want to share with, you know, the committee. And
then just do a brief summary.

Moving on to the overview. Certainly,

you know, Pharma is very supportive of the agency
efforts with all of their quality by design efforts.
We understand, you know, the quality by design, we
understand how 1t fits into the overall and
long-term goal of achieving the desired state.

We also recognize that we"re In a period
of great challenge, great opportunity and it"s very
exciting. The important thing to remember is that
we"ve just taken, you know, the very first steps In

a very, very long journey, you know, and by long
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journey I don"t think it"s from here to California
or from here to Tokyo, 1t"s probably from here to
somewhere iIn outer space and back. It"s a -- we"re
looking at this for the long-term and I think that
we have to be careful that, that we don"t get either
too encouraged or too discouraged by what happens
immediately.

We have to set the foundation for the
long-term success. A few things on, you know,
communication with FDA, you know, has been
outstanding. The high level management engagement

has been, you know, superb.

They"re out there, they"re out there at
seminars, at workshops, they"re giving speeches.
But they"re not only giving speeches, they"re taking
the time, you know, to interact, explain what their
views are, listen to what the concerns and views of
industry are and debate.

And I think we have a number of very
lively, fruitful, you know, heated, at times,
debates, but I think they all are in a positive

veln.

There have been numerous public



12 workshops 1 think as you saw on a couple of slides
13 earlier today in which industry, you know, and FDA,
14  other trade associations and even academia have been
15 involved iIn discussing, you know, how do we want to
16 go about, you know, achieving the desired state.
17 Again, just, just briefly on the CMC
18 pilot, Chi-Wan outlined it very well, is that, you
19 know, it"s been a great way to jump start, you know,
20 and get a number of people iInvolved at the same
21 time, where we can start, you know, getting, you
22 know, feedback and learnings and share what the
0337
1 industry experience is and views with FDA and they
2 can start, you know, digesting all of that, a lot of
3 it in parallel to see how things are going.
4 And 1 think we need to say that it
5 hasn®"t always been easy. It"s something new. It"s,
6 we"re looking at a lot more information, different
7 kind of information than we"ve been discussing with
8 regulators in the past, you know, submissions, but
9 we"ve been learning by doing, and the, again, there
10 have been, you know, meetings after meetings, all
11 kinds of interactions and phone calls and lots and

12 lots of questions.
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But again, it"s all because, you know,
we"re, we"re learning something new and I think the
partnership in the learning has been great.

And within Pharma we certainly welcome
the opportunity to continue working with FDA, you
know, as we, you know, work on the further
implementation and look toward, you know, the future
as to what the desired state, you know, with quality
by design might look like.

You know, and 1 would, you know, also

like to say that the agency approach to quality by
design is consistent with the vision that we have
been developing very recently within Pharma, you
know, for the pharmaceutical quality assessment, you
know, program.

I don"t think ours i1s a circle, but
division is still very similar. You know, I would
say some of the expected or desired outcomes for a
quality by design approach include things such as,
you know, extensive knowledge and, you know,
relentless understanding of critical product and
process parameters and quality attributes.

You know, this approach should allow us
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to build more science and knowledge into regulatory
submissions, which In turn should facilitate the
regulatory review and approval process, you know, if
we build the right information in the right format
such that 1t"s easy to review.

We"l1l talk more about that a little bit
later. And again, one of the themes that 111 be
coming back to is the desire and expected outcome

that we will find a way to reduce the need for

post-approval submissions and we have to find a way
that encourage, to encourage continuous improvement,
as well as technical 1nnovation.

On to some of the Pharma views of what
we"ve termed key principles of quality by design. |
think we"re consistent with what Moheb described
earlier. We"re looking at a systematic approach to,
you know, product design, process design and
control, as well as process performance and
continuous improvement In which we, you know, design
quality into manufacturing processes.

Again, you know, we hope to encourage
both technical i1nnovation with continuous quality

improvements, as well as allow for flexibility with
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the associated regulatory processes.

And probably the most important of all
of these is that quality by design should lead to
the continued availability of high quality medicines
to the patient.

Some additional views, just some, you
know, short points as 1 think we want to point out

that quality by design is not a new concept from the

technology perspective. 1 don"t think we can say
that we"ve been doing the full systematic approach
to quality by design for a long time, but we
certainly have been doing elements of quality by
design within the industry for a long period of time
and now It"s a matter of, okay, now how do we bring
that together iInto this systematic approach.

What 1s new, though, is quality by
design relative to the regulatory review and
approval process. You know, it"s something that,
that just has not been done and 1711 talk a little
bit more later, you know, about how we compile and
submit that information.

We talked about the optionality, we feel

that i1t should remain optional and not become a
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regulatory requirement. And it"s been pointed out
previously that quality by design will not
necessarily be included in all applications and that
will probably be due to a variety of reasons.

There are a lot of views, different
views as to what constitutes quality by design.

There are some out there that say, well, statistical

design of experiments is quality by design, or, you
know, you can®t have quality by design without
process analytical technology.

Our view is a little bit different than
that, is that we think DOE and PAT and things like
that are tools that could be valuable and certainly
facilitate quality by design, but they may not
always be necessary.

And also I think that we need to point
out that the generation of quality by design
information during the IND phases will probably be
quite variable and differ significantly between, you
know, company to company and even within a company.
And something should probably be left to the
industry or the applicant®"s discretion.

And let me just give a couple of
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examples. In terms of the generation of product
knowledge, now 1 don®"t know now which is the
traditional approach, the conventional approach. |1
think the last one that we heard was the current
approach. But I think that, you know, but 1 think,

you know, that, that the view was that, you know,

the initial activity, you know, was geared toward
developing information to enable clinical supplies
and some clinical studies. You know, and about that
time we would start on developing, you know,
commercial and, you know, formulation and at the end
of the line when we were at registration, the
clinical activities would be down to almost nothing
and we"d be, you know, have the full understanding
of the commercial process.

Well 1 think the reality iIs what the
agency might expect from a number of companies now
is that, yes, there will be that initial work to
enable clinical studies to start, but that may be
very minimal and the reason is that companies will
probably, or may want to wait until we have a better
feel for proof of clinical concept before we invest

in the full efforts to develop the commercialized
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process.

That way 1t will allow us to, you know,
essentially work on more compounds and getting more
compounds through the system. But in this case,

the, the development and the commercialization

activities won"t be finished probably at the time of
registration. It"s something that will continue,
you know, beyond and that®s where the continuous
improvement becomes very important.

In terms of challenges and gaps, an
interesting one is the first one that, you know,
Moheb talked about extensively. How do we get
industry on board?

As we"ve stated, quality by design is
optional, 1t"s not considered a part of the statute.
Well, without some assurance of a tangible
regulatory flexibility, what"s the compelling reason
for industry to build these more complex, knowledge
rich, quality by design regulatory submissions?

You know, why would the applicants want
to take the risk of getting CMC deficiencies, you
know, 483s as a result of inspections.

And even with full industry engagement,
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I think we need to realize that it will take a
cycle, and by a cycle I mean we"d have to take the
compounds that are currently in the system and get a

lot of them out of the system where we can bring new

ones in and start at least thinking about quality by
design from the beginning.

We 1l talk more about this in a little
bit when we get to the recommendations.

well, what about, what do we do beyond
the pilot? 1 think the pilot has been great as
we"ve talked about, but what are the next steps?

We know what we"re talking about in
terms of the desired state but, you know, what are
the iIntermediate steps, where do companies go who
have been asking now about, well, I didn"t make it
into the pilot, but I"m thinking about having a
quality by design submission in a couple years and
we"d like to get started on, you know, what do we
tell them to do and how do we encourage them to say,
you know, that it will work out?

We need to establish the framework that
will facilitate the post-approval improvements,

innovation and so on without the need for regulatory
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supplements. 1 think we"ve been calling this the
regulatory agreement. It"s turning out to be a very

key need, we"ll talk more about that later.

Another point that was raised earlier is
the difficulty in managing -- well, earlier what was
pointed out was the difficulty in managing two
systems, the current, conventional traditional
system of development and the associated regulatory
review and approval process versus what it will be
like 1f it"s quality by design based. However, it"s
probably more than two. It"s traditional, it"s
quality by design and then the spectrum of
everything else in between. So that"s something
that we have to sort out.

We"ve talked about roles and
responsibilities of the CMC reviewer and field
investigator need to be defined. We certainly
understand and welcome the approach. We both are
involved, iIntegrated approach, but still there is a
need to clarify the roles and responsibilities of
each.

Guidelines, when I was talking to some

of my Pharma colleagues a couple of weeks ago about,



21 you know, are there any gaps with regard to

22 guidelines, I got an answer along the lines of,
0346

1 well, the good news is that a few couple months ago,
2 FDA withdrew a number of older guidelines that no

3 longer represented the thinking of the current, the
4 current thinking of the agency.

5 The bad news is that we don®"t have any
6 guidelines.

7 So, 1t"s a double-edge sword. We do

8 have ICH Q8, which we talked about this morning for
9 drug product, but there isn"t any guidance yet on
10 the table to be developed for drug substance. And 1
11 think most of us understand that there are probably
12 as many or more opportunities for quality by design
13 for drug substance than drug product.

14 Is there a need for guidance, domestic
15 guidance on quality by design? 1°"m not so sure.

16 You know, I think as we talked about earlier, 1|

17 think as you had during the discussion before lunch,
18 guidance, you know, at a high level might be a

19 value, but ICH may provide that. 1 think there"s
20 always the scare that a generation of a regional

21 guidance will lead to a proliferation of regional
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