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Call fo Ordér

DR. LEE: Good morning. I am the chair of
the committee and I would like to call the meeting
to order. Let me begin by asking everyone to
introduce herself or himself, starting on my far
right side.

MS. WINKLE: Good morning. I am Helen
Winkle. I am the actingjdirector of the Office of
Pharmaceutical Science.

DR. HUSSAIN: Ajaz Hussain, deputy

fdirector of the Office oﬁyPharmaceutical Science.

DR. MOYE: Lem Moye, committee member and
University of Texas Biostatistics.

DR. DOULL: John Doull, clinical
toxicologist, Kansas Medical Center.

DR. MEYER: Marvin Meyer, emeritué
professor, University of Tennessee, now living in
Florida.

DR. KIBBE: Art Kibbe, professor of
pharmaceutics, Wilkes University Nesbitt SChool of
Pharmacy.

MS. REEDY: £Kathleen Reedy, Food and Drug
Administration.

DR. LEE: Vincent Lee. I am professor and
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chair of pharmacéutidﬁi‘éﬁiéhéés‘at usc.

DR..ANDERSONi””Gloria Anderson, Callaway
professor of chemistry, Morris Brown Collége,
Atlanta.

DR. BLOOM: Joseph Bloom, University of
Puerto Rico. |

DR. BOEHLERT: Judy Boehlert, and I have
my own pharmaceutical consulting business.

DR. SHARGEL: Leon Shargel, vice president
biopharmaceutics, Ianlabé, a’generic manufacturer.

DR. SHEK: Efraim Shek, vice president for
pharmaceutical and analytical R&D, Abbott
Laboratories.

DR. MASSA: Tobias Massa, executive
director of regulatory affairs, Eli Lilly & Co.,
and chair of their PQRI steering committee.

DR. LAYLOFF: Tom Layloff, Managetht
Sciences for Health and NGO working in less
developed countries and aéting chair of the PAT
committee.

DR. OSTERBERG: Bob Osterberg, acting
associate director for pharmacology and toxicology
for the Office of New Drugs.

DR. LEE: Thank you very much. I would
like to ask Kathleen Reedy to read the conflict of

MILLER REPORTiNG COMPANY, "INC.
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interest.
Conflict of Interest
MS. REEDY: Acknowledgement related to
general matters waivers, Advisory Committee for
Pharmaceutical Science, October 21, 2002:
The following announcemént addresses the
issue of conflict of interest with respect to this

meeting and is made a part of the record to

Ipreclude even the appearénCe of such at this

meeting. The topics of today’s meeting are issues
of broad applicability.,fUnlike iséues befbre a
committee in which a particular'pfdeCt isf
discussed, issues of broader applicability involve
many industrial sponsors ‘and academic institutions.
All special government employees and federal guests

have been screened for their financial interests as

they apply to the gengralﬂtopics at hand. ~Because

they have reported interests in pharmaceutical
companies, the Food and Drug Administration has
granted waivers to the following special government
employees, which permits them to partiéipate in
today’'s discussion, William Jusko and‘Judy
Boehlert.

A copy of the wa;?gr sFatement'maj be

obtained by submitting a written request to the

MILLER REPORTING COMPANY, INC.
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agency’s Freedom of Information Office, Room 12A-30
of the Parklawn Building.

Because general topics impact so many
institutions it is not prudent to recite all
potential conflicts of interest as they apply to
each member, consultant and guest. FDA acknowledges
that there may be potential conflicts of interest
but, because of the general natﬁré of the4 |
discussion before the committee, these pdteﬂtial
conflicts are mitigated.

We would also like to note for the record
that Dr. Efraim Shek of Abbott Laboratories, Dr.
Leon Shargel of EON Labs are participating in this
meeting as industry representatives, acting on
behalf of regulated industry. As such, they have
not been screened for any conflicts of interest.

In the event that the discussionsginvolve

any other products or flrms not already on the

‘agenda for whlch FDA part1c1pants have a flnanc1al

interest, the'participagts’iinvolvement and their
exclusion will be noted for the record.

With respect to all other participants, we
ask in the interest of fairneSS thatkthey'addreSSk
any current or previous financial ihﬁolvemeﬁt'witH 

any firm whose product they may wish to comment

MILLER REPORTING COMPANY, INC.
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DR. LEE: ThankLYOu'Very“much.'”Iinow
would like to invite Hélén'Winkle, the acﬁing
director of the Office ‘of Pharmaceutical Science,
to introduce the meeting;

Introduction to Meeting

MS. WINKLE: Good morning, everyone. Good
morning to Dr. Lee, the chair, and to'the=Cbmﬁittée
members and to the audience. I really want to tell
the committee how much I:appreciate;their 
participation today. I know that this is not the
best part of the country to have to visit. So, I
know it is almost a hardship to come into this area
right now. As Dr. Kibbe was saying, just avoid the
gas station and you are fine.

[Slide]

This morning I really want to step back a

little bit and look at the accomplishments of the

‘committee. ‘Thére”afé*afﬁﬁﬁbéf‘6f pe6p1e that are

going off the committee after this,particuiar
meeting and I felt like it was important that we
look back on those accompiishmeﬁts;before‘We‘ended
this particular group of bebple as the committee,

and I think it is really important to stress some

of the things that the committee has contributed to

MILLER REPORTING "COMPANY, IN¢. =~
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1 [the Office of PharmaCeﬁEiEal“Science”oﬁerhthe”iastmw

2 | several vears and to emphasize how much the

3 recommendations of the committee have assisted us

4 in OPS in meetlng our various mlss1ons and our

5 |fgoals and objectives. I want to highllght some of

6 [those accomplishments to start offhWith'tﬂis'hhwhﬁww

7 |Jmorning.

8 [Slide]

9 First of all, many of the accomplishments
10 Jhave led to guidance de&elopment or to help us in
11 [the development process. The first one is to
12 ||provide input on the food effect guidance. The

13 fsecond is to provide input on the biopharmaceutical

14 classification system. There wereja;number of

15 jJquestions that came up after the'draftugniaance Was
16 |lissued and the committee has helped us a lot in

17 [lactually address1ng those questions, helplng in

18 establishing the process analytical technology

19 fsubcommittee. This has been a really important

20 subcommittee to us. | The 1ssues that have come up
21‘ have been extremely 1mportant and‘the adv1sory

22 committee was very influential in helping get this
23 committee set up.

24 [slide]

25 We have discussed DPK at an advisory

MILLER REPORTING COMPANY; INC
735 8th Street, S.E.
Washington, D.C. 20003- 2802
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committee meetinékan&t§ﬂigwﬁggiEéibéd%ﬁsuin?ﬁékiﬁé'*
the decision to withdraw the draft guidance on DPK
and to begin to focus on:mbre*géhéfal |
biocequivalence methodblogy for topical drugs. We
have discussed the PQRI project on blend

uniformity, and this has assisted OPS a lot in
determining the acceptability of the

recommendations from PQRI. |

[slide]

We have debated individual bioequivalence
and replicate designs, and the committee has
provided OPS‘With‘feedbédkwfhatmééfVés)aéwbwmwwwwwﬁ
background for making changes to the general BA and
BE guidance. We have had several discussibns on
orally inhaled and nasal drug products, and the
committee has made recommendations;on BA ahd BE and
chemistry guidances for these products. -

[slide]

”AlSd}'the céﬁmigﬁéé“ﬁ§§fééf;iéibaﬁéé"iﬁ‘g”“"
number of awareness sessions on the following
topics that include lactafion,"pCIYmorphisﬁ}
liposomes and risk-based'CMC‘réView. That is a
lot. Actually, when you look back, we haven’t had
that many meetings in the three years so that is a
lot to have taken in. As I said to start with, the

MILLER REPORTING COMBRNY; o oot o
735 8th Street, S.E.
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discussions haVé‘é%ﬁ%?f%ﬁ?gﬁwgiéﬁifiééhfi?wEghé‘i6t 
of the decisions thatuﬁa&éybéen“ﬁédé inkoés.' So, I
really want to, thank all,of’theﬁcommittee;for that.

[Slide] | |

Besides the adViéde"C&ﬁﬁiEteé"
discussions, we also‘hévé a number ofncurfent‘
subcommittees that have been active, and many of
the advisory committee members participate on those
subcommittees and a lot of issues have come out of
the subcommittees for diScussion here. They would
include the process analytical technologiés, the
oral inhalation and nasal drug products committee,
and the non-clinical studies subcommittee.

| [Slide]

Looking ahead, I think we have alteady
talked, as I said, about what we have accomplished
in the last three years but there is a lOﬂ we still
have to accomplish in a iOt of areas that are kind
of going to come up for discussion in the future.

I wanted to start off a little bit by
talking about what I see 'as the vision for the
subcommittee structure in ACPS. We have talked a
number of times at this committee about sefting up
some additional subcommittees and'I’think“it“is
really important just to give that vision briefly

MILLER REPORTING COMPANY, INC. " =
735 8th Street, "STE.

Washington, D.C. 20003-2802
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to you all. It has beén our decision in OPS that
it would be very helpful to have
discipline-specific subcommittees. Basically,'we
are;looking’at probably ﬁive subgommitteeé right
now. They would be manufacturing, clinical
pharmacology, pharm-tox, microbiology and biopharm.

The clinical pharmacology is the only one
of those five committees?that is set up.'iIt
actually will have its“firétVMéétihg t5m5ffdw:‘”M‘U
Currently there‘are‘three other committeeé that are
active, the PAT, the NCSS and the OINDP
subcommittee. What we see,isktheuPAT committee

probably being dissolved and reconstituted under

the manufacturing Subcommittee. We willktalkumore

today about the NCSS subcommittee. The committee
as it is now will be moving to the National Center
for Toxicology Research and we will set up a
pharm-tox subcommittee under this advisory
committee to handle issues that come up in this
area. OINDP is still active. We still have some
questions that need to be resolved before we
finalize the guidances in this a;eaubgt evgntually
this committee too will be dissolved and absorbed
into the other areas.

[slide]

MILLER REPORTING COMPANY, "INC. e
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Future féﬁﬁﬁff%ﬁéwfﬁﬁﬁféwhaémé"ibf};ééﬂi“W
said. I think there aréfmény'iSSues thatiwe*are
going to have to handle in the future. The first
one basically‘I‘See“és”béiﬁg;fgélly impofﬁéﬁt; aﬁd‘
really important in the reason why we want to set
up the manufacturing subcommittee is the agency’s
GMP initiative. I think manylof ?ou,haveiseen the
press on the GMP initiative. This is GMP for the
21st century, a risk—based,approach. It ﬁilik
include a lot of manufacturing practices and
policies. We will be looking,at ihbse bQﬁhwfrom”
the revieW‘side as well‘és’thé”invéstigatibnal
side. I think there are going to be a lot of
scientific issues that come up when we start
looking at the initiatiﬁé in more depth;  WéihaQe a
number of working groups currently active in the
Center. There are a lot of industry working groups
that are set up, and I know there will be‘é_lot‘of
issues and questions that will come up‘SOwi‘ém sure
that we will be bringing those tdﬁthe‘ddmﬁittee.
Actually, tomorrow we are going to talk about some
of those. ’ ‘ " The CBER-CDER =
consolidation--obviously, as you know, theie’éré 
certain products out of CBER that are now going to

be consolidated in CDER. I am sure, as we go down

,D.C. 200
(202) 546-6666
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the road, there will be some scientific iSsueskthat
come up with that; some decisibns'that"arébébiﬁtho
have to be made about‘QPS and‘bthers on héwktd’
handle some of the questions especially ig the
review area. "So, I see this as some of the
challenges we have in the future.

[S1ide] -

Developing policies and practices to

| regulate new products. A number of new products

are out there, new delivery systems, etc.
Developing and revising new standards and _
guidances, we will contihue to have more and those
guidances all have to be revised. There are always
changes being made; they are in constant flux. So,
there will be issues there as well.

We also plan to haVe in CPS'a focus on
generic products. Therevhave”beéﬁ'a lot of
questions onﬁbioequivalence’methods;for approving
generic products. Therefare”prbducts that are out
there currently and we do not have the methodology
to be able to ensure the bioequivalence of these
products, and there are a lot of things doWn the
road that we will be talking about here, and the
evaluation of future PQRIZréc¢Mmendati6héfwaéfﬁé&éﬂ
talked about blend‘unifdrhity‘éhd there aféfétili‘a

MILLER REPORTING COMPANY,INC RPN S
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number of other“recdmménaatiahé Ehé£ éféfédihg‘td‘
come out under PQRI in the near fﬁtur?‘?ﬁé;we wOuid
like to use this committée’to hélp us in éVélﬁating
those recommendations in making final decisions.

[Slide]

One of the othér thingS'that is going to
happen with this committee is‘that there is going
to be a big change in membership. I don’t know how
this happened, that halffthe committee is%leaving
replacing the people on the committee, getting new
membership and stuff, but I do want to méniibn'up
front how much we have appreciated working with the
work of group that have been on this committée.

This has been an eXcé1lent gréﬁpfﬁéﬁW6rk'
with. The recommendations and the,involveﬁent of
the committee have been;really exceptionaliand I
just want to tell you how much OPS has appéeCiated
this. I especially wanfﬁﬁdytﬁéﬁkzbr, Léé;% ﬁékhas
been a really excellent;chaif; He has kepé all of
us in line, including me. I appreciate that
considerably. I also want to mention that Dr.
Venitz 1is on sabbatical. He will actually be at
the subcommittee on'CIiﬁiCaI'pharmacology 6n;

Wednesday but he will be there for FDA, not for the

MILLER REPORTING COMPANY, "INC." =~~~ 7"
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advisory committee. He is on sabbatical with us
currently.

[Slide]

Last of all, I just want to go through ﬁHék
agenda for the next few days and talk qUidkly‘about
some of the things that we are going to do and
discuss. The first thing this morning is that we
will give an update repoft oﬁkthe noon+c1inica1
studies subcommittee. FtankkSiS£are‘and Bob
Osterberg~arewhere to present that. Then Dr.
Layloff, who is the chair of the process analyt1cal
technologies, will brlng you all up “to date onk'
where we are with that subcommittee.

Later in the‘morning“wefWill;talkkabout
risk-based CMC review. If you will remember, in
2000 Dr. Chiu talked to you about this and gave you
an awareness of what we are doing in this area. We
will talk more about the)progfesé’withktheéek
initiatives and get your inpﬁt aéwfo“thé/ﬁékfwsteps
that we need to take.

Also this morning we will revisit blend
uniformity. We have two invited guests, Dr. Massa
who is the chair of the PQRI'CQmmittee'andfTém
Garcia who was actually the chair of the,Wérking

group for blend uniformity. We have made

MILLER REPORTING COMPANY, “INe ™~
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modifications to the proposals that were submitted
to PORT and ‘we waht £ report on TR R R
modifications and the next steps so that we can
continue to move forward with‘the recommeﬁdatiohs
from PQRI.

After lunch and'thé‘publié“heafin§'Wé will
talk about polymorphism;%‘Aﬁ”théhlaét'mééﬁiﬁg“Wéﬁ
did have an awareness discussion on polymérphism
and since that time we have had a workshdb to talk
about some of the issues, an internal workshop in
generic drugs to talk abbut'S6me_0f”théséfis3ﬁeéfi "
We have given you all a chance to look at;the
concept paper on polymorphism. We still have some
questions that we would likektb éddreSsxbasically
on what direction we need to go as far as the
decision tree is concefnéd for bioavailébflity ana
stability. We will discuss that with you and then
we hope to.finally close out this tbpic‘anwfinish‘
the guidance.. .

Tomorrow we have;anothef full déy5 ’As I
mentioned, we are anxioué to,get started Qithkthe
manufaqturing'sqbcommittge;‘ Wé”é¥éfg5ihQ t5“mp ‘% 
introduce that subcommittee to you and talk about
what we see this committee doing'in'the future. We
will also talk about transitioning the PAT

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.

Washington, D.C. 20003-2802
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subcommittee into the manufacturing subcbhmitteé.
This committee will basically”handle”aliwéMé"issues
that come up. We have‘aSkedwseygral;members'from
industry to come and talk to us about their ideas
as far as the subcommittee and give us théir input
as to how this committee will be benefiéiélwﬁb
them.

As part of that discussion in thegmorning
and the rest of the afternoon, we are going to talk
about manufacturing issues, sort of kick of the
manufacturing subcommittee. The first isgue,we
will discuss withwthe'ébmmittééwfé'ééépﬁ15 f”
processing. This is basically a gﬁiaaﬁééufﬁéfwhéé ”W
been drafted:' You haveﬁéllyféééiVed‘the'b;ﬁdé§t 
paper to review. This guidance has been drafted by
the Office of Compliance. We havé been working
with them. The Office will present to the
subcommittee what they feel are tHéngéSﬁiaﬁé“
around aseptic processinﬁ‘and we will get the
committee’s input on‘whaﬁ the next steps are and
where we need to go from\héié?“”it”shquidwﬁéfa'
fairly interesting discussion and we look ﬁorward
to it. It is sort of a new way for us to”HéﬁJféwwm“'
it. We have not brought the Office of Compliance
into the advisory committee before and we feél 1£ké““

MILLER REPORTING COMPANY,  INC. = =~ =~ "=
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this will be very beneficial. We have invited
several guests to give'tﬁgff;ihput so wé éaﬁ‘haVe a
more vigorous technical debate.

Basically thét}is £h¢Wagénda for the next
two days. It is a full agenda; we;have ailot ﬁo
cover. I look forward to the discuséioﬂ*ﬁﬁ“allkofywﬂ
these issues and I look forward to continuﬁng”tb‘l“w
work with many of you even though you are leaving
the committee. Many of the rest of YOu I have
already asked to participate in future
subcommittees and we look forward to workihngith‘
you in the future. So, thank you.

DR. LEE: Thank yog y¢¢y'much;'Héiéﬁ.'“yau““
are very kind in commending the committee. In
fact, I can say, since we are ‘ahead of schedﬁlé, I
would like to take the floor to acknowledge your
contribution and Ajaz’'s contributioﬁ. It certainly
has been a pleasure to work with the agénc§. I i
think the thing that has impféssed mé thé'ﬁdétﬂis 
making decisions on the basis of s¢ience;f¥i”think”'
that is very important. s WOuld like to stress, as
we go through the deliberations today éh&aﬁékiﬁgT
recommendations, let’s fOéUé"Oh”theUSCieﬁCéQ I
think that is very important. Also, when science

is progressingr,l,SeeMthat@ﬁhQQagenCY”is Véfy”b61d

MILTRFR REPORTTRNY CEMDINV rRis
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in reflecting about pastidecisiohs{ “Certéiﬁ1y} we
will miss spending nighté‘ét”Ehé”ﬁaﬁédéwfﬁﬁfCMMWMJMA

[Lagghteri

MS . WINKLEi‘“Viﬂce,fydﬁ*can‘coﬁe"éﬂy*time
you like. We would love to be able to have you
come and we will put you right back up at the
Ramada.

DR. LEE: I think it is an inside joke!
On that note, are we ready to begin‘With ﬁhé
subcommittee reports? The first subcommittee
report will be the non-clinical studies.

MS. WINKLE: Dr;‘DOull is‘gOing‘tp give us
an update on the subcommittee:and then Frank and
Bdb will talk about the‘futurej“ St

Subcommittee Reports
Non-ClinicalkStudies

DR. DOULL: Well, we are very pleased to
have a chande to come to the COmmittee and‘quatek
you on the activitieS'Qf:YOur"ndnlclinicaI studies
subcommittee. As some here may recall, this
committee was established in 1999 and the;intént'df'
this committee is to encourage the development of
biomarkers which could bégused'to’predicttthe
adverse effects of drugs during the development
phases. Actually, what we were hoping to find is
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biomarkers which could be used both in the
preclinical and in. the éifﬁical*ﬁﬁéééS”Effafhém"W‘”“
development. We felt the best way tb‘accémplish
this would be to have a cooperative effort between
the pharmaceutical industry, between the Food and
Drug AdministratiQn éhd“BéEWééﬁ”é&éaéﬁiéff‘“P“"W““‘

During the first year that our committee
functioned we spent a lot of time,lookingfat all
the different available‘biomapkers;‘ Wé"lébkéd‘also'
at some that were imaging techﬁiqUés,’PETiSéan‘and
MRI and so on, and eventﬁaily wekfocused én two
areas. We focused on those areas”primarily‘because
we felt there was a strong need in both df those
areas and because we felt that there was promise of
or finding good biomarkers in those areas. As you
know, the two aréas we focused anwere‘the
biomarkers of cardiac toxicity and biomarkers of
vascular injury. |

We appointed subcommittees in both of
those areas ‘and those subcommitﬁeés have ﬁéen
working now for about a year. During that period
they have had lots of meetings; they have had
workshops. It has been a very active yeaf fbt”b§ﬁhf‘
of those subcommittees and we are now at ﬁhe étage

where the subcommittees are about ready to bring
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reports containing their réébmmendations énd
conclusions to the ccmmiftee. Aé a ﬁétﬁeé“éf’faét,
in the meeting that we héld“iaSt;Septembeﬁ 8th and
9th, the working group on cardiovascular toxicity
presented an outline of their fepcrt whicﬁ‘the: 4”
subcommittee approved, and the working group on
vascular biomarkers presented a first draﬁﬁ“df””ww“”
their report which;the;spbcommittee also is working
on. So, at the present stage thén,We are c1Qse,to‘
being ready to deal with reports from both of our
working groups which we will, of course, bring
eventually to this group.

Dr. McGregor has put together a series of
slides which kind of summarize the evolution of =
this process and I am not sure I can do those.

MS.,WINKLE&°WDr; Mchég¢r'S slides have
been passed out to each one of the members of the
committee. If there are:any questions,klithink we
could address those toVDr. DOull:and”DfQ“MdGié§§fi
at this time. | | |

DR. DOULL: Well, if you have’copies of
those I can run through them. I am just not sure
how to operate this.

[slide]

The first slide, as I have already'”‘

MILLERIREPQRfINGYCOMPANY; INC.
735 8th Street, S.E.

Washington, D.C. 20003-2802
. (202) 546-6666 =




599

.25

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

23
mentioned, is the formation of the active expert
working groups. It indiéatés on that sheetnthat
the chair fdr the CardiotOXicity group“waé'Dr. Ken
Wallace, from the University of Mlnnesota . There
is a co- chalr for the vascular 1njury worklng group
and that is Bill Kerns and Les Schwartz |

[Slide]

The next page or slide oﬁtlineS'a“cbuple
of issues which the working“grbﬁps”cdnéidéfed"
initially in their evaluation of this topic. The
issue for the cardiotoxicity group, omne o£ the méin”
issues--

MS. WINKLE: While John works on this I
just want to publicly ﬁhank”thn} He keeps us
going as far as all the Eéchnbldgy,that'gaés behind
putting this together. He leaves the room and we
fall apart. | |

DR. DOULL: Thank you. These are the th

subgroups. As-I indicated, Ken Wallace and Bill

Kerns and Les Schwartz are the co-chairs Qf:thé'
groups. These are the tWo issues that the Qorking
groups focused on. Myocardial injury is being used
in a lot of human studies but we don’t have a lot
of animal correlates for”the human observations.
Nevertheless, thatkgavefns”a;starff‘a”wdrKing place
~MILLER REPORTING COMPANY, INC.
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to go.

In the vasculaffaréa“it is muéh more
complicated and much mdré[inwdéveldﬁﬁéﬁﬁdgﬁéﬁﬁié$ 
the myocardial injury.  There are'a'lot'of ¢ohmon
immune-mediated effects in animals, a lot of
effects in animals whidh]haVé’beén observédVbut'
these have not really been correlated W1EH“hﬁméhww
biomarkers.

[slide]

The mandate thgﬁ’fqr,thewgroup is to
evaluate and develop understanding of cardiac and
vascular injury in humans and animals and to
identify opportunities for biomarkers baséd on
these mechanisms, to fiéﬁféfdﬁt h6w‘td‘d6: 
validation and, finally, to define a plénftd
implement thé utilizatibhmdfwhéw ﬁéfkers?m%HEéE“€éWW
fairly complicated and’Wdulaf”af“aaﬁféé;“i%%%i%é””““”
this committee.

[slide]

As I indicated, the subcommitteewmet’on
September 8 and 9, and we heard reports ffbm b6th;
of our working groups. “As I indicated also, both
of these are'under review now by the subcommittee.
We have a first draft frqm“tha‘biOmarkers\for‘
vascular injury and we have an outline, and the

MILLER REPORTING COMPANY, INC.
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1 |cardiac toxicity working group is working on their

- 2 |draft.
3 [Slide]
4 These are some 6f'Eﬁéwméj6f Eonéfﬁ§ioﬁs’“‘
5 lthat we received at the September 9th and 10th
6 |meeting. There were a number of suggestions by
7 | members of,the~schpmmit;ee'for\reviSionSAtQ the
'8 |draft that we had from;the Vésculéf”grbﬁp:'iQneMSf”
9 ||the problems was that the vascular group~has
10 ||developed a plan whereby:they wOﬁld héve”§t6ragé”’“
11 ||for agents that would be used_inW;hese teétﬁmandm”
12 |these then would be provided to,investigaEOrs to

13 |test various biomarkers. There are some procedural

114  difficulties with establishing a storage place for
15 thé agents,kdispensingitﬁeh;'éndkso'on,‘aﬁd wé

16 |spent a fair amount of time tryiﬁgytb figﬁféybut

17 |how best to do that, and I think we have some

18 ||pretty good ideas.

19 Both groups; as they went through their
20 |lexercise, identifiedfdétéféapé’Whiéh‘reélthhindér'”
’21 the development of effectivekbi¢markérs in both

22 areas. We .talked a lot about thoée'data gaps and

23 how the subcommittee could faCilitate filling in

24 those data gaps.

25 The vascular group particularly has moved
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extensively into the genomic area and is goingmt0“
be doing some development,,particﬁlarly iﬁ |
proteomics. So we reviewed that prOtocoleith'
them.

[Slide]

These are the concluSions of‘the,bther
group, the cardiotoxic group aﬁd they, of course,
are focusing on tropqnin§ as biom§rkersg As I
indicated, they have somé'data gaps andeé;talkedf
about filling those.

One consideratidn that both groups have,
particularly the cardiaclgroup, isfnow‘;hét;tpey
have produced their report and made a
recommendation, that recommendation, of course,
will focus heavily on the use of tropOniné'és a
biomarker. The question then is what is ﬁhe next
step, and our subcommittée iS“encouraging;them to
go ahead and look at other biomarkers of cardiac
toxicity in the hope that we will find additional
ones worthy,of,consideration. S

[Slidel

The report of the subcommittee in =
September is available at the Food and Drug web
site. So, the;oﬁtlineﬁfor‘the cardiac toxicity and
the first draft of the report from the vaééulaf; ;

MILLER REPORfiNG‘coMPANY, INC.
735 8th Stréet, S.E.

Washington, 'D.C. 20003-2802

T A\ g e e e




599

10

11

12

13
14

15

16

17

«1 8

19

20

21

22

23

24

25

 §7,;
biomarkers group ié7éV§§iéﬁT€“5f”EH§EJWEbféif%];iM “

I will be glad to answer any ‘questions
about the activities ofkyqur“diiniéal séiéﬁ§é§f””W””
subcommittee.

DR. LEE: Thank you, John. Any questions
for John?

[No responsel]

Very clear. Thank you.

DR.’OSTERBERG:;fGOdd’morning; I am Bob’
Osterberg, the acting asSociate director'for
pharmacology and toxicology, and"I will lead off
with a discussion of the pharmaceutical sciences
subcommittee guidance which we have drafted. So,
good morning to you all. | |

[Slide]

Let me give you a little history of how
this came about. I was asked by“MrsQ WihEié’£d
attend a meeting with“Héf"andwsome]of”héij£afff77ff
several weeks ago to discuss this particular
activity. 1In 1istenin§ éo it anﬁ particiﬁaﬁingVin
the discussion, T Fealissd thét”itwwaéWSSﬁéEEEﬁ§W”M“”

that would help the pharmacology and toxicology

staff of the Center for Drugs, specifically the
Office of New Drugs, and I was quite pleased to
find out that my predecessor, Dr. Joseph DeGeorge,
MILLER REPORTING COMPANY, INC.
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also had agreed that thls was a3 good thlng to
occur. We spoke with Dr. 'John Jenkins, who was the
director of the Office of New Drugs, and we got his
concurrence also. So, he agreed that thié'Was a
worthwhile activity to pursue. ‘

Well, why db”wefheed“thié partiedlerhhh "‘
subcommittee within pharmacology andftoxieOioéy at
least to help us out? I would like to give you the
general structure of thegpharmaédlbﬁy/tondéIbgyw”“
group within the Office of New Drugs and‘that may
answer;your;question. As:-the acting‘associate
director for pharm/tox I report to the medical
director of the Office of New Drugs and within the
Office of New Drugs we have five ODEs or offices of
drug evaluation. Each of these five offices are
staffed by a medical officer.

Now, "within these ODEs we have three
divisions and, of course, they are staffed by a
medical officer as the:director.' Within,eaéh‘
division we have a supervisor. Sometimes we have
two supervisors, depending upon what the size of
the pharm/tox group is. In each ODE we have an
associate office director for pharmacologj and
toxicology that repbrte to me, and theY‘éfehf'“
regsponsgible for some‘p01icy'within that ODE, that
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1 foffice. They’aléowébﬁéﬁifﬁfe*é"policy group. Each

2 Jlof the supervisors in pharm/tox constitutes the

3 | pharmacology and toxicology subcommittee ﬁhiCh I
4 |chair, and that commitﬁee'alsd'héé'afreseafCh“
5 subcommittee,whidh’DrQ'Sistafé'éhawimeeféﬂéYE?mwmwww
6 || That means that we have a lot of discussion about
7 lthe types of pharm/tox résearéhebf*Qﬁeétieﬁé”EhétM“”
8 |[[we would like to have answered.
9 The pharmacology and“tbkidOlogy
10 coordinating committee has many subcommlttees
11 attached to it, thlnge like carc1nogen1c1ty
12 Jassessment, genetic toxicology, reproductive
- -13: toxicology and active ingredients and botanlcals,
14 |and there are several other subcommittees which
15 provide guidance to'théebhafﬁeeelegy‘andTﬁekieeiegy
16 [[coordinating committee. |
17 Therefore, I think you can see thet
18 |[pharm/tox, based upon its structure, has no
19 specific ability to houeebeteweQﬁ ed§1se;§w
20 committee and, therefore; when we got the‘
21 Jopportunity to participate with the Office of
22 || Pharmaceutical SCiehce“AaViSer'Commlttee,we
23 |thought it was a very good idea to pursue. Aas a

24 Jresult of this, Dr. Sistare and I decided that it

25 [lwas probably a good idea to draft a guidéﬁcej°Whi¢h’
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is what we are going t& be discussing this morning.
I will”bfiéle‘discussfthé”pufposé)‘%hé”béékgféuﬂa[”
the“objectives, responsipilities,kprocedures and
communicationsicbntained'within this guidén¢é.' Dr.
Sistare, who is thé‘direbtor‘of the Division,of,ﬁ

Applied Pharmaceutical Re ch, will discuss the

membership and other pharmacology/toxicology
related subjects.

[Slide]l

Let me give you:the generalkbackgrqund of
this committee. In gereral, the CDER advisory
committees provide the Center for Drugs with
non—binding but highly 7alu§b1é eXpert exﬁef@él
advice. However, ‘the aince is usually very
product specific. The pharm/tox subcommittee of
this advisory committee is expected to provide
feedback not only to the<pharm/tox coordiﬁating
committee but also to facilitate“NCTRs non-clinical
studieshsubdommittee~in meeting CDER’Ss k
phgrmacology/toxicology research needs.

[Slide]

The:objectivesjand responsibilities of
this subcommittee would be to prbﬁide expérﬁ
advisory feedback to tﬁe]pharmac0109yiaﬁaé
toxicology coordinating committee in areas Qf '
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cross-cutting reSeéféh,WHe??*iﬁtegratiOndof“ﬁew
scientific knowledge and methodology can be helpful'
in not only drug development but also in helplng to
identify laboratory-based research priorities to
address data gaps identified by the pharm/tox
coordlnatlng ‘committee.

Some of theSé‘éfeéé]°é$7D}Z7D6UIﬁ”f“W‘““”
mentioned, would be pharmacogenomics, prooeomios,“
metabonomics. As youkknoﬁf someepaits ofdthe”'
Center for Biologics will be transferred into the
Center  for Drugs probably within:a’year;“@a§be
sooner, and we will have a whole list of questions
in biotechnology that this suboommittee;oopldwheip
us in answeriﬁgT“”We‘are;also concerﬁed“with"‘
biomarkers, ‘as Dr. Doull pointed out before. We
are concerned abOut‘alEefnativeedﬁo the two-year
carcinogenicity bioassays, speCifioallymﬁﬂiﬁgs‘IiEe”
the TGAC mouse model, the p-53 and others. Of
course, we are conoerned;about genetics and
mutagenicity.

[Sslide]

As you know, the ICH”or’the Interﬁational
Committee on Harmonization has identified a battery
of genetic toxicology'stddies to help all the
regulatory agencies make decisions, and that
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batterykcankbe,updated‘depending'upon inndvations
and the science, ‘and this: subcommlttee could helpk
us in that regard. Also, the subcommlttee could
provide input to the National Center for Toxicology
Research, the NCSS, to address the Center for Drugs
identified data gaps. *Alébl fﬁéféﬁb§§ﬁm$fiéé“ééﬁidﬂ
advise the ?TCC in the”e&aldatioh of réséérch;daté'
derived from the non-clinical studies subcommittee
related to pharmacology and toxicology activities.

[Slidel

The procedures that the subcommittee

standard deviation follow would be that the”

meetings of the subcommittee would cccur on an ag
needed basiS“énd we would”antiéiﬁéte'tW6°ﬁeétings'”‘
per year. Regarding'cdmﬁuhicatidn;'agehdés:and
topics for the subcommittee wculd"Bé“prbﬁﬁééadb§“m"“
the pharm/tox coordinatiﬁg ccmmifﬁeé;’ SofWih‘
essence, the pharmacology group would help direct
traffic for the subcommlttee

[Slide]

The“activitiesianerermmendatiOné 6E”£ﬁié
particular advisory COmmitﬁee would be given to the =
Advisory Committee for Pharmaceutical Science, to
CDER’s PTCC and, as needédy tOINCTR'S“non{blinical"
studies subcommittee. Afmémber of the phdrm/tOx
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coordinating committee research subcommittee which

I mentioned will serve on NCTR’s NCSS, and that

turn the rest of the discussion over to him to talk
about membership and other things.
DR.;SISTARE:“At”théwconéluSion‘dﬁ my
presentation Dr. Osterbergkand'I:Will‘entértainfany'
questions if éverything,is”ndt“pérfeCtlykﬁnd

crystal clear with all the connections that will

need to be made to Taks tHTEfsucéesgfﬁi?ff““ﬁwwmmw““

[Slide]

To summarize*eséentially thé”ﬁféééééwﬁhéf'
Bob went over, the PTCC,;esearchﬁ§gbcommittee
played a pivotal role in‘hé1b1ﬁ§“féciaéﬁfifwa””
topical scientific areas and recommend these to
CDER's pharm/tox coordinating committee. This
research subcommittee will not be involved just in
research that will be ﬁhe subject of this
subcommittee; it is also involved in helping us
prioritize our own internal research. It is
helpful in,terms,of,giving feedbéék'tb NCfﬁ“w"" .
individual investigator initiated protocols where
they want various centers to give them feedback.

It is also .involved in identifying, for example,

|chemicals through our chemical seléction working
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group mechanism that may ask for fuhdingfﬁhfougﬁ““””

NTP directly. Those kind of activities will not ™
come to this subcommittee; a certain subset will.
So, the PTCC’research subcommittee’servesvas sort
of a‘triage*role‘in termé“of”idéﬁﬁif?ﬁﬁé“ﬁﬁ&éé””””W"
things to the PRCC with its’reCommendatioﬁs as to
how these things can be addressed. T

As Bob pointed out, that PTCC, that
coordinating“Committee”within CDER, will serve to
coordinate the input to this specific committee and
will present those iSéﬁeé'to'the“sUbédmmiéEééﬂ“”ww””
When the decision is made for noon-clinical studies
subcommittee under NCTR“to coordinate extérnal
collaborative research, the cohééﬁﬁﬁiéjééi&éii £ﬁa£
when that data comes back from that effofﬁ and, as
pointed out by Dr. Doull, we have two pretty mature

efforts right now, the vision is that some very

helpful final data will come back from there with =~
some recommendations. The dialogue that needs to
take place Will Ba Girestly with Sus Bras sud chat
dialogue will‘OCCur;also;Withftﬁé”la§iééry””””‘”’W“““

Committee for Pharmaceutical Science’s P-T

| subcommittee regarding the concept or théGVisidﬁ"bf'

the impact of the final data conclusions and its

impact on regulatory practice and potential
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We discussed aﬁ”sdmé“length the g§ﬁéfa£ibn"
of the Advisory Committee‘Of the Pharmaceﬁti051 
Science’s pharm/tox subcommittee membership, and
this is really a proposal; this isn't wriétén}iﬁﬁ;]j
stone yet but we need to work out the last element.
There is clearly going té‘be a chair persénfand
that person will be a member of this committee.
There will need to be a“aOﬁsumer“fepféséﬁEAtive“as‘
well that will sit on both committees. 1In order to
ensure communications, the feeling is that one of
the members of the pharm/tox subcommitteezshOuld
also sit on the NCTR NCSS as well to make sure that
there is continued dialogue and shared
communication between those groups.

Thejlast'pointchat”we really need to make
a firm decision on is should the rest of the
membership be a permanent membership of this
subcommittee, or should we establish ad hoc
members, maybe have a mixture of some permanent
members and some ‘ad hoc members because Wé'énVision'
that much of the focuS‘wili be in’very specific
targeted areas. As Bob pointed out, theré'may be
one or two meetings a year so there;will‘be time to
prepare and make up the committee’to maké;sure if

MILLER REPORTING COMPANY, iNCé‘,
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1 ||we are going to be asking quéstions about

S modificationS‘to‘alterhative carcinogenicity ==

3 |testing, foﬁ;exampléf Wé ﬁéYMHé&éfﬁéﬁﬁéféfﬁifﬁf7 mwM
4 |special expertise theré.f‘If we,ére'gOihéfté\éék“A

5 |for advice on how to”iﬂtégfété"Miérdérféyffﬁféu%””W
6 |pharm/tox data generation and validation we may

f7i have people with specialties in‘thoéé afééé.f‘Séf“‘
'8 Jthat needs fo'belworkéawbut{’MW”W”M”

9 [Slide]
10 NowiI am going to try to walk YOu;thrbugh
11 fthis maze and this netwdik or'prOCess éﬁd:how kéy
12! linkages and interactions really need to occur to

13 |Imake sure this takes plaée.

14 As I mentioned, the PTCC research
15 | subcommittee really serves as sort of a conduit to

16 |bringing advice from a lot of areas within CDER.

17 || There is représéntatiéﬁ‘én”fhat ébmﬁiEtee;fromedth 
18 |Jlresearch components wiﬁhin CDER aﬁd,also ﬁroh all

19 ffof the offices, the pharm/tox divisions‘withih the
20 |major five offices within CDER are responsible for
21 |bringing to the PTCC areas where’ we feel there is

22 Jnew technology; there are new:quéstions; there are
23 issueS'whichiméy'df,ﬁayiﬁbt\be'résearchwbdt‘at

24 least ought to be on the radar screen that we need

'251 to think about in termshéf”mcdiinng our current
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practice.

So,gésséhtiaily\thisksubcommifteégis
responsible for'identifying ana'piibritiZing'
internal needs‘and'cépébiIiEiésﬁMmAé“I“méﬁfibhéd)”‘
we have direct contact with'NCTR"andfthiSfcommitteé'
also is involved in ovérSight‘of research
activities within CD‘E’R'.fﬂ;’j"We‘han’ ‘the Of‘f“ikc;,e of
Women's Health Initiativés that may come ﬁere‘when
we need some feédbaCkythat may be pharm/tox based.
We have regulatory science research initiatives
that are more data-mining based that this committee
will also get involvedpip-;wAégi;ﬁéﬁtioned, NTP
nominations will also bé:inVOlve&”ih“héréf“”m”UMWH -

But there iskapdtherkcategory of research
that we have{become aware of, and that‘iséréséérdﬁ
which is not necessarily focused on one particular
chemical but broad-ranging issues, issues that are
not going to be handled by one small laboratory but =
issues that are going to need external
collaboration in order for them to really 'achieve
the impact that we expect. This“iSche éﬁEfééE“6f”“”
what we want this pharm/tox subcommittee of the
ACPS to participate in. 'We would like this

subcommittee to advise on the likelihood of the

impact on drug development of research that §RouTd ™

MILLER REPORTING COMPANY, INC.
"73578th Street, S.E. o
Washington, D.C. 20003-2802
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be carried out in thesekbroaderangingjareeéj"So,
this research will be coordinated with the
non-clinical studies subcommittee which will sit
under the National;Cenrer forrfoxicclogicel
Research. Again, the research product, the

research that will be coordlnated there w111 be a
target for external collaboratlve programs So, it

is going to be broad-based in nature.

With thisMeoldrfeéﬁeﬁé T Eévé”éer£‘efi
indicated here that the makeup of the’Advisory”“
Committee fdr‘PharmacedticalvSCieﬁce ié”gSiﬁgwEdwbe
very broad-based. ;Oneaof'the components will be
pharm/tox and, as Helen’ﬁentionedj'ﬁhere'Will‘Be"‘
manufacturing; c1iﬁical'pharm"micrdbiolbgy.' I
don’t have biopharmaceutics; thaﬁfis my“6€erei§th”W

Now, to give a clear picture of the
predecessor here, the noneélinidaINStudieéfrww
subcommittee, part of my goal‘is elsokto explarn
what is going to happen,te thet chmitteeiwﬁThet “””
committee is going to‘Hefunder”Ehe‘auspicés:ef ”
NCTR. How that is going to be administered will Be -
decided soon. Whether it will report to'their
scientific advisory board or whether it will report

directly to NCTR, those kinds of details will need

to be worked out and there is going to be a meeting

735 8th Street =3 E o
Wash1ngton,»D C"20Q93—2§Q2H' 
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next week to get into some of the details of that.
But the vision is that'this non-clinical studies
subcommittee will, as it is doing now, coordinate

external collaborative research initiatives that

are focused in the area of saféfy aha“E5iiééi6§§“mWW
research. They will establish expert wbrking
groups as they are doing now. The makeupidf'ﬁhié
non-clinical studies subcommittes is envisioned to
include membership ermTCBER’ahdfCDRH, mé@bers of
the academic communityﬁkmembers,of industfy‘ana’
also a consumer rep as well.
I think that pretty much covers
everything. | Are there questions for B'o'b,"‘tS;"r"f'mfe''?“w
DR. LEE: Thank you. ;Are there'qﬁestions?
I think there is one question about how the
membership ought to be cbnStituted)q”WIITfif'Béméa”’
hoc or kind of semi-permanent?
DR. SISTARE: = Or a”mixture‘of thé;tWO?
DR. LEE: Any strong feélings? Dzr.kD,oul‘l,w
would you like to offer some advice? |
DR.'DOULL: We did discuss this
reorganization, of coutsé, in the’meéting:of the
subcommittee and“dlfﬁéﬁgH;WaQNYéﬁ”déh“éééf”itﬁfgwwww
not clearly outlined,‘tﬁé'éﬁbédmﬁfﬁfée”b?féﬁamiéfég‘
was very enthusiastic ébéut it. We;see”tﬁis as
MILLER”REPORTING”COMPANYf“TNCf‘“ B S SO T
735 8th Street, S.E. )
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kind of a win-win situation for the actiVities that
our subcommitteeﬂis'atteﬁpting to do.

The main concern I think our subdbmmittee
has is that we need to"ensufe that theré'is”a'"
conduit by which we caﬁ’bring bur“recomméﬂdations
and advice to the agency, and the,meChaniém”fhat'is'
suggested here seems to us to be a reasonablekone,
one that we feel willwbélWOIkébléfiﬁ'tHé“;”;w
subcommittee and for this committee.

DR. LEE: Thank you. Other points Qf
opinion?

[No, response]

Folks are prett? quiet this'morniﬁgf'

Well, I think the subbdﬁﬁiﬁféé”éﬁfﬁéﬁﬁféwféf7“m“W'
excellent. First of all, my personal experience is
that being a member of this cbmmittee is,akyery
scary experience because, you kndw('you have to
expose yourself to diverse aspedts'Of'SCiéncé, and
in the end if you apply pharmaceutical common sense
you are okay. So, my personal preference{is
actually to have a panel constituted depeﬁdihgkOn
the issues: :That is pharmaceuticél'commoﬁ sense. "

Thank‘you.‘ HOpefully,‘we'areWSaving
energy for this afternoon’s discussion. fhank‘you"
very much. The next,onewonIthé ag§ﬁda i$f£ﬁ§;§ATj"V

MILLER REPQRTINGQCOMPANYA;INCTW]ﬂj_j@]i]f; R
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and Tom LaYlOff;;I‘amﬂsufé”Ehat Tbm‘is‘gbiﬁg“%a“”““”
stir something up.

Process AnalYtical‘Tédhhbldgieéf‘”'“

DR. LAYLOFFY“'The‘first surprise is which
set of slides am Ifgqing‘to be using? You have two
sets in fronﬁkof,you. Wé are'usihg thekdﬁé:that"w
was handed out récentiffw””“”""””“”‘”“  ;

[slide]

Serving as the acting chair on the PAT
committee has been a very exciting thing for me. I
was fascinated with pharmaceutical manufaatdrg”
because, I am not sure but I think, it originatéa'
with pharmacology compounding”rather'than%éﬁéﬁiEéT”W
engineering. 'Because it is housed in a
conservative industry, pharmaCCIbgywmahﬁfédEﬁfé““'
sort of stays in the background and thé'iﬁermatiQn
age and the technology associated with other
industries, like the petroleum;indUStry;“Ehé ﬁ”fy

chemical industry, has left the pharmaceutical

industry unscathed. So, Ajaz took this initiative

I to look~and;See‘if‘theTFDAMcou1d'énCOuragé‘thé““

adoption of new technologies and the information

age to try and improve the quality and control of
pharmaceutical manufacture. =
[slidel
MILLER REPORTING COMPANY, INC. -
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So, it has been a pretty exciting time,

and we will go on and look at it. We had a meeting
on February 25 and 26 looking at applications and

benefits, and there were some really striking

benefits, mostly in EdfnfarOUhd £1ﬁé“éﬁdkquélity
issues. We looked at process and analytical
validation and chemometrics.

At our second meeting we continued to look
at product and process development; process
analytical Validétionléﬁ&“fﬁéwaépGééd”PAf“””"””"“
certification program which is, to me, probably the
most exciting part of the PAT activity. ’ |

[Slide]

Going throﬁgh“the areas that we
considered, we looked at R&D efforts in pilot
plants, and the R&D efforts in a pilot plant could
help developjbetter,underStaﬁaing‘bprrQCQSQes éﬂd‘ 
then identify PATMéféééWWhéfé ﬁﬁé§MébﬁIaWBé?M'mwww
employed. The PAT technologies would have to be =~
shown to be suitable for intended use and ‘they =~
would ha&e to be validétable;‘MW51W$ﬁ1a7ﬁa€é$£5 £éﬂ”
able to validate that thOse”technéiogiés”ﬁéfé[ in
fact, performing correctly.

[Slide]

The R&D efforts in manufacturing would

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.

Washington, D.C. 20003-2802
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have to verify the validétidﬁ'ffdm tﬁéfbii6£ §Iéﬁﬁ}“
investigate transferability, SCaléjup iSsQes and so
forth. ThefcommitteeHalédmlddkéafét'mbaéi f7 fMWW““
refinement that might be necessary and process
signature; process ‘signature used interCH%hgéébly
with fingerprint where y6u‘éétﬁally“do“ﬁOEfﬁh%éVél’”
the chemical but loék at:brOad'aspéCts dffthe“
process stream. As you know, in pharmaceqtical
manufacture the components are weighed inEOTtHe"'
process'streamjso;“actually, the only iSéaefin
going from weighing in"COmpOﬁénts‘tb fiﬁéi“bf6dﬁéfs'
is how you average those components in a blending
area. So, it ig looking at uniformity and
consistency in the proﬁess”stream“and youfcan use

other technologies apart from chemical analysis,

such as fingerprints or process signatures then for
FDA submission of a protocol and the original
application or it could comeVin as a supplement.

[slidel

For routine”manUEactufing using PAT, the
PAT information ShoﬁldjhavefequiVéiéﬁE76f55é€ er
informing power than the corresponding conventional
approved or énd—product testing. Conventional
testing is looking at thé'active pharmaceutical
ingredient as it moves throughwthé prbéésé stream

MILLER‘REPdeING‘COMPANY;‘INC.” o

735 8th Street, S.E.
Washington,_D.C,‘20Q93—2892
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and treating the whoie prOceéS'stieam‘as,a,‘
univariate activity. One dimension is’loékéd”éfﬁ
PAT should look more broadly at the polyvariate
aspects of manufacturing so it shdula‘befﬁﬁéhwm““””“
richer information.

It is recommendéd thét they show é:table
showinguthefrelaticnshipibétween PAT”Eééf§ﬁ§”éhdf”
the current testing methodology so you constantly
validate- against the two. ’AnleparallelwﬁKT;MW_mW;_
testing and conventional testing, in-process and/or
release, should be performed for a sufficient
number of“batches;‘Whidh“is"bééidélly”éétébfiSHiﬁg“w
confidence in the tédhﬁoicgy;“””“”'““'“

There is a level offredundancy‘which is a
buginess decision, but’I,thihk‘it probably 'will be
a critical factor in PAT technology Ehaﬁ“ﬁiilmbéfwmw
more than one technology or parallel technologies
to give bettervcontrol;

[slidel

Steps for resolving 00S observations,
because the PAT is moving into a continuous
monitoring of a stream, it is possible to say if
there is non-uniformity which occurs in the stream
and it occuréwnéérrﬁhe éndﬂoffgﬂé §£geé;§€&£;£ﬁé: 

stream: that you could discard the last 10 percent

MILLER REPORTING COMPANY INC. ‘
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of a production run and clear 90 percent of it.

So, the PAT could be used for selective rejééfi6n 
or partial batch release of the process stream
itself.

Within batch trend information sheuld ™~

facilitate resolution of_OUt,ofWS§eesf1”§ee§ﬁsw
are requiring so much more data on the process
stream, so much more knoWledge of the prbéess
stream,“yOU“are“in”a‘better‘poSitibh:tb,aésI wi£hf””"
out of gpecs. k oy -
Until the PATs are approved for regulatorymw
purposes;, the conventlonal test results supersede
the PAT results. That is, you stay with a
conventional platform while ybU”deveIe§”y6ﬁf“PATT”‘
and the PAT is a research vision which is'hOt
considered to be an integral part of the process
until it has been approved.
If an out of spec resultfis'traeedftewanw“”“
instrument failure, thehetraditicnal appro&ed‘
nethods -G4n be'utili2édffbffBﬁE&Hw%eiééégwﬁthiéH@“““
of PAT. 5o you just have a backup of your

conventional procedures and that, of course, is why

there probably will be redundancies in PAT. The
PAT technologies are relatively inexpensive.
[Slide]
MILLER REPORTING" COMPANY INC
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Product development and process

again--identification of relevant critical

formulation ‘and process variables, looking at

product performance and process control for =~ -

assurance of qualitykishrbdkfﬁématféritiaaimm_:4?3i«
variables in the prOCesszstfeamJéﬁdwcdnfféiliﬁéf”&’
those.

Use of indirectjof‘infefentialwm‘;
measurements, process signature or correlétion——a'
link between the statisticalféhdwdauéélwiQSﬁéS”
between the PAT parameter and product
characteristics. That is a"logical'falloﬁt from
continuous stream measurements. Then, establish
acceptable Variability.‘ That‘is53iVéry iﬁtéfestiﬁg'
point in‘theiprQCeSS stréam,‘to défine'de Eh€°§KT W'
will fit into it and what is acceptable variability
on'the'process“méasu?éméﬁts, the PAT measurements.

[Slide] e

The definition of the process and’
analytical validation: Systems for the analysis
and control of”ménufaétufing'pf§¢éé3es”baS§d‘onwwk
timely measurement during prbceSSion*of’érEtiéél””
quality parameter and performance attribUtES’df"Ehe”"
raw and in-process materials and processes to =
assure acceptable end-product quality atf;hgw'

MILLER REPORTENG COMPANY, PG~ ote i,
735 8th Street, S.E. ‘
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completion of the pfOcééé;‘%&%iéaiif*SW§a£adigﬁ‘5”””
shift‘frbm”Whére we“aré7h6w[fwhidh ié”pioaﬁé%ibéﬁéa“
testing, to process-based testing where, during the
process stream itself, ilarge qﬁantitiéS‘Of”Héféwéfé“
acquired which are then moved into information =
streams and then finally knowledge of what the =~
processes are doiﬁg.' So, it is a better
understanding‘ofiY6ﬂf”pfbdéé§ééﬁéﬁa”béfﬁé£wééﬂtfdi””
of them. k

[Slide]

The existing validated measurements
invariably correlate‘pbofly Qith;pfOCéss';k
performance;““Validatidn¥iSSMES} égaih, afe
univariate and are used to infer éompliande”bfW“
these multivariate dynamic,syétems. ,Ther§~are lots
of examples where‘the'uniformity'Of tﬁé dfdg'
substance is there but an excipient might,not be,
which will change the behaVior’ChéradteriétiCS'of
the product.

Measurement has not been seén as1§r§§é$é§”
related. Measurement needs tO“respond to process

need over the product life cycle. And, you need to

Junderstand the process. You need to recognize also

that the conventional approach to validation is

MILLER REPORTING COMPANY, INC.
735 gth Street. S B
Washington, D.C. 20003-2802
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[slidel

Further background, it is essential to
understand the processik1odk aE Eﬁ§fﬁHi§f8b€%§Ei6ﬁé“
and assess the risk potential for each unit
individually, sb‘b&SicéII&“ﬁdV{ﬁgmfbMa“ffgkfgégéﬁM“”
assessment of the process stream; design systems to
manage the risgk and makeQunivariéte,measurements,,“_
and multivariate systems; to develop systems; to
establish proof of concept; challenge validation.
The objective, of courde, is to confirm thHa
processes and measurement validity in real time
across the life cycle.

[slide]

Process analytical validation continuing, -
validation protocols will be different for new

products associated with well-designed, undérStood

manufacturing“processés”andfékiStihg‘ﬁfaathéNWhéré“ﬁ
PAT is applied retrospQéinéI§fwwé6ﬁ“yéﬁ"géﬁ“ééﬁé#‘"
to an'existing process}whéfekybu c&n“applfp"
retrospectively. |
The‘validation,plan will reflect the total

system design concept since a real-time Qé/QA_
manufacturing;process¢;statiStiqally‘basedi
essentially revalidates itself on every
manufacturing batch. So you can”make”adjﬁstments

MILLER REPORTING COMPANY, INC.

735 8th Street, S.E.

Washington, D.C. 20003-2802
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on the acceﬁtability of the stream.

The rationale for;mddél]vélidétioi S
incorporating the pass/fail criteria must be
clearly defined, th:e"‘r‘e]c"j"}f’,ﬂf”é’:s’ti‘}e{]{j'ijii’i;c';:h”i”nkéw1:'1"1“‘éfih,wf ’)'; w
authenticity of predictigns in yputine
manufacturing and ensufing“compliance.

[slide]

There are threefdistinct waYS‘of’analyzihg'
unit operations and releasing products. Current
operating scenario, whicﬁ iéybééicélly‘écaoéaiﬁ§;t6”"
the fixed process conditions‘Sét during‘tﬁef
development*andkCOnfirMéd”dufiﬁ§ﬁEhéfihitiéf“bw”””“”

process and product validatibn; ‘Réleaée is
conducted by‘thSiéaiféhd”QHeﬁidai“ﬁéétiﬁd‘;”“*”“ N“
subsequent tb manufactufe. U o | .

Another way, ‘product is manufactu?ed
according to proceSS“bdnditions‘that'havé,béén“”‘”"‘
shown during‘deveIOpmentfand mahufactﬁfiﬁ§f£6“iﬁfng“
product perfbrmancegand“ié?dbﬁfirméd dﬁfiﬁgMEHé'
initial process and product véliaétioh{"d
Relationships are“dévélbped and confirmed with
physical and chemical teStihg‘subsequent'to‘
manufacturineruns:"Reieasegis cbnducteafby”feViéW“
of process'conditionsfdufing'éach batch; ‘

manufacture--a paradigm shift.

~ MILLER REPORTING COMPANY, INC.
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[Slide]

Product is manUfactured'accordiﬁg”ﬁdf
proceSS'conditions,that“are‘TESpbnding\tc;direct
measurements of in—process‘prﬁducpkquality‘or”unit
dosage formsfanthey aréfbéiﬁg?ﬁéﬁﬁfédtﬁfédg
Relationships are‘developed,betwéenuprOCEQSQand
product performance that are optimized and bounded

by data Obtalned in development and manufacturlng:*“

runs. Release 1is conducted'b?“daté“cdlledtéd from

manufacture.t;Release'specification;form‘andv

validation criteria can be defined for each

condition based on the nature of their releage. ~ -
[Slide]

Going on to recommendations for a

suitable for the intended purpose. There should be
general validétibh“dritéfia)~é§”diéCﬁééeali it '
should be anchored in the ICH dOCuménts, Qé:a and
b; 6a and 6b, and the'EDAfaﬁaI?EiCéi“prbééau%és and
methods validation procedures. o

There should be in the guidance a research
exemption as a safe harbor so you can investigate
the use of PAT without hgving to deal with;a lot/6EW

problems. There has to be a discussion or

MILLER REPORTING COMPAN Y, INC
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treatment of out of sPéé aﬁa out éfktiéﬁdi  Trehd,
of course; mostly comes‘frdmjthesPAT°teéhﬁology‘to
stream continuously. Out of specmgeneraliy refers
to what you;are ana1yzinQ. ‘The guidance éhouldk 
encourage use of PAT and_theuFDA‘should"hévéwé
mechanism to institute these new technologies and
methods. ~Ajaz will address that in his | .
presentationyfollowing'thiS'Oﬁé.“‘

[slide]

I think one of the mOSt eXcitiﬁg‘bartsJ6f;
the recommendations fromjour‘committee“waé“ﬁﬁéf““W”W
training and certifidaﬂién“préérém and déﬁiﬁiﬁé"thé”
course content for that brogrami“ The proposed’
process analytical technology certificati9h7pfégram“
for'FDA;investigatOrs’and reviewers, hopefully,

will bring reviewers and inspectors to a common

[page on performing the inspections and review Sf

the submitted documenk g m s mmmmmen s syt e
On completion of the certification

program, participants should be able to evaluate

|| the adequacy and performance of current and

emerging PATs. This certification will réquire a
demonstrated understanding of the fundamentals,
importance and impact of PATs.
[Slide]
MILLER REPORTING COMPANY,” INC.
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Participants wiiI”Bé”abié E6fdéﬁbﬁsE£a£é““““
an understanding of the distinguishing "~
characteristics of a PAT; the identification and
use of;proceSS'critical'contfolipbihté;'sgitability”
and validity of the stétiéfidé}”éﬁémOﬁetfféwéﬁdM“M‘M
inStrumental“appfdaeﬁég‘apprié&“ta“ﬁA%;“f?giaai“ﬁxf“

applications and the associated capabilities and

limitations of the methodology; data handling,

analytical, ‘control and engineering tools
vocabulary relevant to PAT--a lot!

[Slide]

Our last meeting will be Tater this week,

on Wednesday, and we will deal with computer

||software validation, security, electronic batch

| records and signatures as they apply to PAT. There

will be a breakout session with a mock BPAT =~ =
submission, and there will be a session on rapid
microbial testing. At the end of this meeting =~

information needed to develop a general guidance

should be available to the #Da"
That first issue, discuss issues related
to computer,Validation“i3sues;,is Part 11 which
will have a big impact on PAT because PAT is very
information rich.
Now I will turn to Ajaz.
MILLER REPORTING COMPANY, INC, ™~
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DR. HUSSATN?/’I“seek your permission to
share with you what we have learned from the
subcommittee so far.

DR. LEE: Please proceed, and are you

going to take all the difficult questions?

DR. HUSSAIN: Yes. Tom just got back from

Africa and I met with him yesterday to walk through
some of the progress. = '

[slide]

Since we have some time, thank yoﬁ for
permitting me to share some’more thoughts on the
PAT and glve‘an FDA progtésé repcrt on what we “have
been able to do so far.

I am very pleased to share with you that
the PAT’inspection teamihashbéen]aSEGmbléd; _This
includes participation ffbmfotfiCé‘6waé§uiatdrymk“
Affairs, Center for Drugﬁ‘ahd”Cehtér,for Vétérinary
Medicine, and I seeymy“colleagneskin the‘aﬁdianceyﬂ
The Center for Veterinary Medicine is part of the
PAT initiative itself. = k |

He held quiﬁéfénéﬁéCSSéfdifﬁeétiﬁg éuwwmwmuw
couple of weeks back and this brought us talking
thether‘and?géttinghthéﬁ réady fdrhthéhe%téhéivéﬁ‘n:
training“andfcertificatiqn;prdgfam”that stérts'in

December.
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The curriculum;devéloped by'the"PAT "

subcommittee was the basis for developing training
contracts withmthréé'§dh661§,;Ehfééwﬁnf§éféifiéé;“”
University of Washington, the Center for Process
and Analytical Chemistry; UniVerSity”df TéﬁﬁéggééfV**
the Measurement Control Engineering“éehtéif and the
University of Purdue.;wwhat’we hé?éybéen éble to do

is bring the chemistry, process analytical

chemistry, clinical engineering and industrial

pharmacy\togethe?;to bear upon the“traiﬁiﬁgfnéédS“’ﬁ
of -the PAT review and inspection team.

They have also put together a PATépblich‘
development team and have been successfully
recruiting englneers and 1ndustr1al pharmac1sts for"’

this team. We have been maklng s1gn1f1cant

progress with the PAT research'éﬁd“fhé%é'havém$
already been publications and several presentations
planned for a meeting. |

(Slide] |

To share with YOﬁNthé”PATftéam, iﬁ a sense

we have a PAT steerlng commlttee,that 1ncludes Dougww

Ellsworth Dennls Bensley, Mike Olson WJdéﬁ
Famulare, Yuan-yuan Chiu, Frank Holcomb, Moheb Nasr

and myself. So, you can see from this membership

that we have brought in“individuals from every

MILLER. REPORTING COMPAN'Y IN'C' .
735 8th Stre‘t S.E.
Washington, D 03-2¢
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organization;within,FﬁAf%Hiéﬂ”ﬁéﬁ*&ﬁ“ﬁﬁﬁgéfmaﬁéMﬁéém
responsibility for manufacturing and from review to
inspection and-from human drugs to veterinary
drugs.

The PAT review and inspection team members
were nominated by each df”Ehéiif@}gaﬁiéétidﬁé)wéﬁa‘

investigators were selected to represent different

J|districts. You have Atlanta, San Juan,"NeWQJérééy

and Philadelphia districts represented. Then ~
compliance officers;'asTidentified; will be part of
the program and reviewers from both new drug

chemistry, generic drugs and Center for Veterinary

Medicine. So, essentially, this will be the review

and inSpecticn'team'thé%foTiﬁHé”%ééﬁéﬁéE%ié”f&}wh“”
submissions "and issues related to PAT that comeyln‘
This team will undergo an” exten51ve’tra1ﬁiﬁ§’
program starting‘in December.

We also have a PAT“policy‘deVeldp@éﬁt téamV
whichjessentiallydis‘Wbrking'uﬁdér*thé‘PAT sEéérihgT'
committee. Here you look at Raj Uppoor, a review

chemistuwithfindustrialfpharﬁaCY°baCkgrduha;'Chiiéf 3

Watts, from the University of Tennessee, an

industrial pﬁafmaéiét“WiEH'a"biﬁﬁéﬁiéél"éhginéériﬁgmm
degree; and Hiqguan Wu, a chemical engineer, who all

have very broad experience. We are still waiting

MILLER REPORTING COMPANYW'

735 B8th Street, S.E.
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for one more member to come in with process
analytical chemistry expértiSéej“Whﬁn[hejiﬁ;Qanmw
board I think the team will be essentialiﬁ““
complete.

We have PAT‘training“coordinators;e”John
Simmons and Karen Bernard are sort of managlng the
training program-with the help of Kathy Jordan
So, this essentially‘haéﬁeV6lVéafiﬁbd”a”";"“””W"
full-fledged team withroigahized effgrts‘iéaaiﬁg‘tb“
facilitating implementation of a PAT program within
FDA.

(slide]

To share with you, the input from the
advisory committee’s subcommlttee on PAT has been
extremely valuable to setting up a conception'wwwwwww
framework for PAT, actually not only to develop
that conceptual framework but also to help
establish consensus with an outside agency and even
in the international arena. I recently received a

copy of a publication from EFPIA, which is the

European version of PhARMAfWhieh“eeeentialiyhhaé“
incorporated,some:wathéseuCanepts;‘andaihkmanY‘
ways I think harmonization is occurring without any
effort or without any deéigned,efféfts: So, that
is a very good sign. ‘
MILLER REPORTING COMPANY, INc,u
735 8th Street, ‘

. Washington,
S (202"




Sielel

o 13

10

11

12

15

18

17

18

19

20

21

22

23

24

57

As we move forward, I think we have
started to look at PAT ‘as a part of an example of
the new FDA-wide initiative of c¢cGMPs for the 21ist
century. You can see why once we have all the
information relevant for the general guidance the
activities of the PAT subcommittee could sort of be
under the manufacturin§“SUBbémmitﬁéé,'ahaftﬁét
would'sort'of evolve Ed’ﬁhéﬁ'étépf‘ -

[Slide]

Just to share with you the key elements

that formed fhe“éénéébthél”fféméW6rk“fbr”E é”fé&?ﬁIff

could talk”fBr‘foééwﬁéﬁvaéﬁ*tﬁié*bﬁﬁwimﬁiff*ﬁbﬁfﬂg
it sort of addressesveﬁéfY”aépéct of the
manufaCturinéffrom incoming raw materials and using
that information of attributes of‘incomfﬁgjfawi i' 
materials to adjust YOurfpfbdééé‘ﬁéi&ﬁ@téf%}féhd“téi‘
measure the processing on-1line, and focusing on
process critical contrOl‘pdints'and mdviﬁg§thards
endpoints, p#oceSS“eﬁdpoints;and making“deCiSions
in real time using chémometrics,énd infOrmatidn
technology tools to have 'indirect or inferential
assessment of quality andiperform;nce;{“"

It also sOrt'of”bfiﬁééiihthfOéﬁé ﬁhéAM”“w
continuous improvement. How do you develop this;

how do you use the design of experiments and how

MILLER REPORTING COMPANY INC
_..735 Bth Street, S.E. ;
Washlngton, 00 -2802 \' o
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can you benmefit from that. Optimization of
continuous improvements sort of evolves from this.

It also opens up the possibility of evolutionary
optimization. Manageméﬁt OfvChange;'fbrmﬁiéfiéﬂf°w'
process change has always beéen a challenge and will
continue to be a challeﬁgé in pharmaceutidals but
having measuremernt toois,that can relate to produCt

performance or predict performance actually offers

many new opportunities which have not existed

before. We can”eVEnﬁstartkthinking‘abbut,the 
concept of evolutionary‘optimizatipn whighfhasibéen
0Tt Of not a practical process im pharmaceuticals
but is a very valuable tool outside the
pharmaceutical industry. =

Really the PAT framework not only sort of
enhances our ability toiimpr¢VéfQﬁﬁlity bﬁfjéléb
improve efficiency, and what we also have'ﬁo do is
to start thinking in terms of a multivariate
syétems;apbrééﬁh)xhéﬁajﬁstkfocusvon univariaté

assessment technologies that we have been used to.

It also'bringsTih‘iiék”élééﬁifiééfiéﬁ éﬁa“t“°wwmmmwwm

mitigation strategies that takes us to the;next'

stop. , R
[Slide]

T Will‘sort~of S§end awféwwﬁfﬁﬁﬁégﬁahwﬁﬁEEWWW
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very topic. One aspect which sort of sumﬁarizeS”
Dr. Kibbe'’s working group’s concept at\thé“laéé
meeting was that quality has to be based on

knowledge, and that is an important concept and

that relates to science and risk-based cGMPs in
of these fashions. |

Letqme'éxplainjﬁhié:““Dété”infdfﬁéfiaﬁ"”””
knowledge, I think everybody understands that
Today, to a large ‘degree, FDA’'s respon81b111ty is
to assess whether the quality of a product is
acceptable or[ﬁot. Infﬁény'Wé&é%ﬁeteaareegrtheYMM”ﬂ
question was quality built in or was quality
designed into the product or not in the review and
the inspection site.

Thefinformetion’that iéf§ehere11Yf'”“M“
available“toftﬁe”reViewfétafffWhéﬁ”tEey'set”q”dw
specifications is limitéd}“éﬁd“in thé“ﬁféfwwwﬁw”
particularly’ development reports ‘and development
history is not avallable to the rev1ewers,‘whlch is
different from Europe. 7So,“they"are blind in many
ways and often wercriti¢izewthe CMC'proceseeé“ae“‘“““
very conservative. The,reason”for,the

conservativeness is because of lack of information.

So, today it is often difficult from an

FDA perspective to asseSe;whetherjthe quality was

735 8th Qtyaeat @ wme
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that our deciSicns'tend“tcwbe”baéed*ch%daﬁadde?iwedw
from trial and error experiments and deciaicﬁS' “
based on a univariate apﬁrcach; As a result ‘our
systems” are‘very ‘cotseYT” atlve and we have to -
monitor and inspect every step of the way. So,
that is one perspéctive on what the current
situation is. I know of‘many“ccmpanies which do
lot of,things,,but,thatginfo:matibn'is 6f£¢ndndt 
shared with the FDA for reasons of mistrust in many
ways--how will the agency use this information.
With PAT what we have tried to do is to
sort of shift that paradigm‘and”say,allcriéht; in'a
sense, whengwe,havecihfcfmatiohrtﬁat allcweyﬁs'tcw
have causal links establiShedawithin‘critical“
variables and product performance, and also our
ability to improve”crwp?edict proddct perfcrﬁahCé”"

is visible and can. be utlllzed we can move up 1n'“”“

this knowledge pyramid whereby quality by de81gn is

easier to determine. It will be limited to the

experimental design phase but it will be much

better than what we have today. Then we can start

focusing on a-risk- based approach to GMP and CMC we

now focus more,dn“critical process control points

'MILLER REPORTING COMPANY, "INC.

735 8th Street R
Washlngton, D.C. 200
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rather than evenyStep”dfytﬁéwwayﬂu

Clearly, as you move up on this knowledge
pyramid, when you build more mechanistic
understanding‘of processes that relate to
performance and move towards first/principles
things change. But that is a major challenge. Our
systems are often very complex in a physical and
chemical sense so it is highly unlikely that we
will reach first principles in most dosage forms.
In some cases, like gases, yes, we could probably
utilize thermodynamic principléSfdiréCtly'but PAT
sort of sets up a framework for improving knowledge
in pharmaceutical manufacturing and improving
regulatory decisions. So, that is one sort of
learning that we have from the PAT subcommittee
discussions.

[Slide]

Let me sort of spend a few minutes on risk
and how does the agency address risk and how the
agency can address risk under the PAT scenario. I
have used the SUPAC classification of risk, level
1, 2 3, level 3 being the most severe risk. A
concept that is prevalent in many different systems
but I have used the GMP, which is an ISPE document
on good automated manufactgring practices, version

MILLER'REPORT;NG"COMPANY;"iNCf“:'"V;"‘“
735 8th Street, S.E.

Washington, D.€¢.20003-2802
(202) 546-6666
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2 Let me explain this. Impact on quality of
3 ||a change or of a critical vafiable;”if“Wé”judgé

4 [that to be high, in the SUPAC guidance we sort of

5 Jjcame up with general consénéﬁs dn'WHat imbééts“”

6 llquality more. The SUPACngidanceysays,iﬁ you

7 | change magnesium stearate by more than

8 Jsuch-and-such a percent then it is a major change.

9 If you change lactose dt_that percent, it may not
10 |fbe a major change. So, we essentially have that in

11 [[there. But what we do not have is a refined method

-~ 12 fof assessing risk likelihood.
13 Keep in mind that the posSibility of this
14 Jlikelihood or probability is the discussion here.
15 Is it possible that a change or a manufacturing
16 |variable can impact quality’and performance? Yes.
17 | Is it probable? We don’t know unless we have
18 | better understanding. With PAT, as you move

19 Jtowards quality by design and systems based =~

20 |thinking, you can actually get a better handle on

21 |risk likelihood and, in fact, reduce that risk
22 Jlikelihood. What that can do is actually lower

23 Jfyour risk classification under the SUPAC concept.

24 | so, something that is a level 3 change, if you

25 freduce the risk likelihbbd*tofIOW‘ybU’couldvmove

o [ MTT T D TEPADM TR RIS NEF TRy
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towards a level 2 change sort of a scenario.

[slide]

Once you have reduced the risk
classification, you can further have a better
understanding if your risk priorities about where
to put your resources and focus on by asking the
question how dOesfquality by design and 3ystemé
approach improve the probability of detection of a
deviation or a risky situation, with mﬁitivariate
technologies we are talking about we can actually
increase or enhance the probability of detection of
a problem and, therefoﬁe;‘I think thé PAT’cdncept
not only brings a higher‘level of prhistiCation to
our risk assessment which is science based, by o
reducing risk classification we are also improving,
increasing or enhancing the probability of
detection. As a result, the'riSk priority where
the agency could focus their risk situations would
be lower. So, that is how I feel.

I think the PAT subcommittee has been very
valuable in sort of formulating this conception
framework. As we move forward, the third meeting
will give us the key aspects of computer system
validation and some of the Part“11 issues‘that we

need to address as we facilitate PAT introduction.
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One of the thought processes right now,
and what we have done is to provide the
subcommittee,with»allwgur_currgntfguidanceswah“
software validation whiCh”héVé“Béén”déveldpéd"by'
the Center for Devices. "I persbnally like those
guidances because they are very straightforward and
pragmatic approaches to software validation. My
proposal to the subcommittee would be to take a
look at those and see whether we can simply refer
to that or adopt some df those SO\we don't'have to
reinvent the wheel.

There are definitely issues related to
software security, electronic signature, electronic
batch records. We hope to get that information
from companies and from;the’mémbers of the
committee. on Wednesday."

I am also very excited to share with you
that two companies have:submitted mock submissiqns
for discussion on Wednesday. One is by the

Bristol-Myer’s PAT team. It is a wonderful example

flof crystallization, controlling crystallization

on-line and sort of how does that relate to product
quality. So, I am exci;edwand look forward to
discussing that case study with the subcommittee on

Wednesday. Thank you.

MILLER REPORTING COMPANY, INC.
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DR. LEE: Thank YOui Ajaz, would you like
to take some'quéstions{ if any? Are there any
questions for Ajaz? Yes, Lem MoYe?

DR. MOYE: I was trying to think through
this process and how biostatistics is involved in
this. I guess I was plagued by something and
plagUeskare’probably:éEmEHéi% ﬁdﬁfﬁgffééEi§éMWHéﬁ“ww
they are shared so I am going to share it with you.
That is, at least from my point 6f’viéw,VWé”ére
trying to administer a process we don’'t really
understand, and we are trying to encourage the
evolution of a process we don’'t really understand,l
and that is to say how a compound is manufactured
from the beginning to the end, the ingredients, the
quality of the ingredients, the blend of the
ingredients. And, from‘a macro péint 6f view I
think we all understand how this is done, but in
order to completely elucidatéwwhét‘thé critical
decision points are--you mentioned the Qord
optimization, that‘wekought to optimize this. T
think we can’t do it without understanding it. I
think that is one of the points you made in one of
the latter slides that you provided. |

I guess it is a curiosity to me, and I
don’t expect anybody to answer it for me, how the

MILLER REPORTING'COMPANY;“TNCQ““J;””““ o
735 8th Street, S.E.”

Washington, D.C. 20003-2802
50N TAC _ e




899

25

10

11

12

13
14 

15 ffields, and that is one of simulation? Simulation

16
17
18
19
20
21
22
23

24

66
pharmaceutical companiés“HHQéﬂmahégedktd ésCapé
full elucidation of this. If youeloOk at the
petrochemical industry, that is clearly understood,
what they do and also to some extent the nuclear
industry is clearly understocdf Yet, the
circumstances we are in now are different. So,
this is a question that was too hard for me to
answer so what I usually do is speak to some people
who are smarter than I am.

So,‘I spoke to somékpeoplé in Chemical
engineering and engineering in general and they
made the following recommendation that I just want
to pass along. That is, why not begin a process

that has been very useful for these alternative

techniques now are far superior than they were
twenty-five or thirty years ago and I think we
would get two things from that. Number one, we
would understand the prbdess{ You cannot
accurately simulate something that you don’t
understand, and the proéessfcf simulation would
require us to begin or to continue to ask the
questions that we need to ask to understand this.
What information are we'missing to fullly

understand this, number one?

MILLER REPORTING COMPANY, “INC, =~
735 8th Street, S.E.
Washington, D.C. 20003-2802
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Number two, Ehé:dﬁfﬁut"ffom simulation
allows you to identify new critiéal;péints that
perhaps weren’t so obvious from the macro view, and
also allows the opportunity for furthér
optimization of the process.

You talk about you can’t ﬁse”a’univariate
approach, it has to be mul;ifacto;ial_and’anpther
that T heard it polyfactorial, that all suggests to
me that the parametric,approach—EWe are a little
too immature in our understanding”qf“this entire
manufacturing process to be able to comerto grips
with it from a parametric approach. So, given
simulation tools are becoming increasingly useful
from petrochemicals;right,up to NASA, why don’'t we
consider using those here?

DR. HUSSAIN: I have a slightly different
perspective. I think you mentioned that systems
are not well understood and’éokfbrth. Thére are
two aspects to that. Qné is What“is avai1able fr6m
a regulatory perspective‘and;decisionfmaking?
Companies, when they develop their formulations and
processes do validation. They dp eXtensive
optimization. But often that information is not
fully shared by the agency. So, the agency view of
that is in,absence_of‘all that available

MILLER REPORfING coMPANQ, INC.
735 8th Street, S.E.

Washington, D.C. 20003-2802
(202) 546-6666 )
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1 [information. So, I am not sure I fully agree with

2 |lthe concept that the_systems‘are;not understood

3 ||because we have been manufacturing and establishing
4 ||this for years.

5 What is missing is the ability to

6 |J|communicate the optimization strategies to the

7 ||regulatory authorities;’ﬁbfe}ééwﬁhénkéﬁyfﬂiﬂg élée.
8 [[As we sort of move forward I'think we are opening

9 ||lup channels for furthe:”dommuniCafion‘and’bringing'
10 jmore of these data into a decisioﬁ—making process
11 Jjwhich will sort of help the agency conclude the
12 |optimization aspects that;industry’itself has done.

13 The other aspect I think is that in many

14 Jlways the pharmaceutical dosage forms are far more
15 Jcomplex. When you deal with solids, physical

16 |chemical systems, understanding and using

17 |simulation tactics for that is far more difficult.
18 | I think petroleum would be a very simple system to
19 simulate compared to phafmaceuticals. So, I think
20 f|we have to, in a step by step fashion, sort of

21 |proceed and sort of bringksome Qf‘this knqwledge

22 in. |

23‘ DR. MOYE: Weli, 1et’ﬁé éék ydu directly.

24 Do you think simulation is an admissible procedure

25 |leven though it is more complicated than in the

MILLER REPORTING COMPANY, 'INC,
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petrochemical fiéld?”*ﬁﬁé;wf”%iiiwﬁééébﬁmybdfdWh&mud
representation of that. Do you thinkbit is an
admissible strategy? |

DR. HUSSAIN: In fact, I“haVé"been looking
at that very question with respect to fluid
dynamics and how some of that can come in. At sdme
point, I think as we make progress eventually there
will be a role for that. I am looking at Ken
Morris who has recently published in two
publications in this area.i Ohelwas’sort of
modeling the blending operations and predicting
what the blending conditions should be forfa higher
scale, and so forth. So, there is already a lot of
progress. . When will that become valuable from a
regulatory perspective? In due course of time I
think we will move in that direction.

DR. LAYLOFF: I would like to reinforce
that. You are dealing with a very heterogeneous
system and in the process stream you have particle
size rangesj; differences in density of the various
particle portions of the stream. When you start
talking‘aboutwmoving‘tojfingerprints and signatures
it means that you really can’t identify all those
dimensions when you try and move back statistically
to a more behavioral type approqghwtpwitwyather

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.
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2 DR. MOYE: Again, I don’'t deny it is

3 |complicated. I mean, it is one of the reasons we
4 |[lare here talking about it. I just tﬁihE“Eh$tJ"
5 [[simulation procedures and,algOrithﬁthaVé eVo1véd
6 | far beyond what they were even fifteen or twenty
7 years ago and that there may be an aspect of that
8 ||that would be worth including in a simulation.
9 ||Also, simulations are evolving. The first models
10 ||lare going to be clumsy and cumbersome but as

11 jexperience grows, as expertise grows, as the

12 |modeling tools get more sophisticated youkwill get

13 ||some useful output if sincere effort is put into

'14{ the model.

15 DR. LEE: Yes, I do agree that simulation

16 |has a role. I think it would really put how much

17 |lyou know to the test. If it doesn’t fit, that

18 |Jmeans that we don’t understand. As little as I

19 Junderstand the processf I“thinkngTkappeérs £o make
20 |the entire process more transparent; that:you have

21 |Jflots of information. In fact, I don’t know why

22 can’t you shut down the process if you are willing
23 [[to set some specifications along the way? I guess

24 for PAT, as I understand it, you collect

25 |linformation as you go along and you can anticipate

MILLER'REPORTINGCOMPANY, INC.
735 8th Street, S'E. "
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the range which you can tolerate. ‘Can’t you just
say, okay, this is how much I can tolerate and then
if there is any venture butsidé the§e'boundaries‘
then the process should shut down.

DR. HUSSAIN: It is possible, ves.

DR. KIBBE: Let me inject. I think in the
evolution of any technology, and our industry is
relatively old in a lot of respects and, quite
honestly, I was pleased to see that we recognize
that manufacturing came out of compounding and
didn’t come out of direct application of, say, the
petrochemical industry’s way of processing. We are
in the process of moving incrementally forward. I
think the application of models to the system is
useful, but I think the original models that we

come up with will be,overSimplif{ééfibhs‘éﬁ&WWfTIWWMﬁ

| gradually iterate.

We are looking at PAT now, whereas the
next iteration in our ability to ¢onttol very
complex systems--and we don’t need to know every
aspect of the complex system well to be able to get
to an endpoint that is useful and viable. It is
almost evolutionary in that we are going from
end-stage testing to;inéprbcess tésting which is
the direction of practically every‘ihdustryfovef”

MILLER REPORTING COMPANY, INC.
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the years. Quite honestly, a lot of what we have
done in the past has been almost superstitious in
the way we have done it. _We have made a good
tablet this way; we are not going to make it any
other way because that is the wéy we made a good'
tablet.

There is a wonderful example from Samurai
sword-making which iS‘ﬁadewundex an'eXtremely
ritualistic method because they didn’t understand
metallurgy but they knew if they followed every
single one of these steps théy ended ﬁp With a
wonderful sword. Well, as we get more and more in
depth either through direct measurement‘with some
of these‘more‘SGphisticaﬁed‘iﬁ§§rcééSS‘tdOié or’thé
application of more sophisticated modeling, I think
we are going to be improving continuously.

What I see here, which is"more‘important
than all of the science‘and all the technology, is
an opening of a window and a reduéﬁidn in suspidibn
between the regulatory agency and the regulated
industry on making improvements in process control

and in end-product quality. In the paSt:I”thiﬁk we

have seen real reticence to improve products at all

’éﬁd ybu éee”sdme”wonderfulféxamples in the industry

of products that are being made today the way they
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were made in 1932 because no one wants to come
forward and improve the product for fear of what
that means in terms of the marketplace and the
regulation of the prod@ct., I thihk wHéﬁMWé haVéW'
done here and what I think Ajaz énd Helen have
tried to do and what the industry‘has responded
positively with is moving aWay from'ﬁhat‘bla3”hééls
dug in" process that we had_iﬁto:this.

First, I agree with your concept of
putting models to it. I think it is going to be
iterative. We are going to have information. We
are going to put models to it. Those models will
work in some cases; won’t work in others. We will
get more information out of the models. We will
get more information out of what we call
fingerprinting and together the whole process will
move forward. As long as we maintain thekcpen
dialogue between the régulators;and the regulates,
I think we have a good shot at,it;

DR. LEE: Judy, would you like to say a
few words?

DR. BOEHLERT: I would just like to make a
comment. Another area where I think we are going
to improve the way we look at processes is

improving the way we look at the input to those
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processes which are the réW“materials. Right now
we look at the active ingredient and we ds é'pretty
good job there but not perfect because we are
looking at polymorphism at this meeting. But
excipients is a very big issue where there hasn’t
been a lot of attention, particularly to physical
properties. We do the testing that is in the
Pharmacopeia and say, okay, we are done; I think
the PAT approach is going to force us to take a
much closer look at those raw materials and control
them better than we have in the past, and that is
an-evolving area and many people are looking at it
but we are not there vet.

DR. LEE: Lédn? ;Awp”Wmmw

DR. SHARGEL: Yes, I have a couple of
comments, perhaps relatedvbut“lobkihg‘at'it'a
little differently;"I'fﬁihk7the §KT“iéMqui€é”””°V‘“
interesting. However, fromﬁthe,point of view of

older or previously approved drug products, when we

| have new technology we often have new standards and

new tests for things that might nOt“haVe“bééh
noticed in the original manufacturing process.
So, the first question ié £ow wili theée
PAT effects or new standards be affécting‘o1der'
products that are already manufactured? The second
MILLER REPORTING COMPANY, INC.
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is that we often have sSome products that are
probably low volume. By that, I mean only a few
batches per year are manufactured and the cost of
PAT is going to be high for those small
manufacturers who are making'smaller‘VOIumé'
product. If the cost is very high and regulatory
impact is high, then there will be a loss of these
products to the“marketpiéée;’ 85;‘I aﬁ wondering if
the agency or anyone has considered these issues.
DR. HUSSAIN: Well, I think with respect
to the PAT we were very, very clear that this is
not a requirement for anybody. This is simply for
companies that have the know—how,lthgthhayg_thqkv
technology but are hesitant to apply and utilize,
this would benefit that;fﬁEﬁentqailyL’i”thinkjin
the short-run or in‘the very’néér fUture‘Whatkwe

hope is that maybe a fewfhandEUIé?df;éémpahiéé”Will

j|move in this direction because we are not planning

for everybody to do this. As the;knéwledge and
information grows, I think if this’makes business
sense everybody will move in that direction
automatically if it makes business sense.

There are two incentivgg_phat,we,are
trying to sort of provide,k“Oneﬁis what,Wé are
calling a safe harbor concept. The term safe
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harbor may not+be in the guidance but a research
exemption type of a term Will“bé“ﬁheréf*'Wﬁat iE“
simply means is that the current products, as being’
manufactured and releasged, are fit for intended
use. We have approved those. So if you identify
problems when you use the new techhblbgy; that is
not going to negate thdsé prbduétS ahywéy;“"And, we
have learned with any new technology, like HPLC and
so forth, how to manage that. SQ; that is not a
major challenge from one perspective.’

The other aspect was that in many ways we
are sort of changing the pafadigmfhefél kIn fadtL
the argument you posed was fdr sté slow’vplumeﬂk
products and that this may be a problem.' You don’t
have to do it for the‘low volume products to start
with, but I think a better answer to that isg that I
think we can actually move to miniaturization of
the manufacturing process in a continuous mode.
There are some wonderful experiments being sort of
proposed. I can't mention‘the'company but it
actually goes to a continuous manufactqriqgﬁmode
and the entire manufactﬁring unit would be on a
desk top sort of thing. So, I think the paradigm
will shift and the shift will keep occurring in all

aspects. Tom?
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DR. LAYLOFF: I was going té say that when
we looked at the PAT technology there was always
the question as to whether it was tied to a process
step or a product step because the signature is a
product step but the technology itself is a process
step. You link it to a process rather than a
product. So, if you start looking at a process you
can put the PAT technology in and then, of course,
it doesn’t care what product it iS‘lOOkiﬁg‘at
because you establish signatures for the range that
you are doing. It has nothing to do with volume.
It is concerned with how you monitor a process step
rather than a product.

DR..SHARGEL: I understand the idea of the
process. The thing is if you have a product that
is not large and you want to now use a new
technique to look at the pr6cess;Jthat’becomes a
business decisionjwhether YOu‘Want to move to the‘
new approach or continue with what has been useful.
However, as we have new processes we often have new
standards and then, again as you are saying,

whether you are”phasing in,new‘andfbl&efMStéhdardé}“"

« @8 sometimes happens, that impact then the

24

25

versatility of the new proceés whether it is
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easily done where you are using a tablet press for
two or three different”pféduets‘éVery“six months,
or something. So, these arefSOmeVOf thé issues to
look at.

DR. MOYE: Can_i;rééﬁdnd;to thét?"I,take
your point but it doesn’t have to be a total loss |
for a small company to assume this new process
paradigm. For example, there may be some
identification of a new'bptimizétidn”prOCedure‘that
would allow for more cost efficiency, and a low
volume producing agent could take:adVéhtage of that
and also the product might be safer. So, there may
be some definite advantages to the switch even
thougﬁ there might be increased dbst in the short
term.

DR. LEE: Efraim?

DR. SHEK: I w%ﬁt'teyédaféés ﬁy comments
to what Judy was talking about, the excipients.
They are very, very critical, you knoW, and today‘x“
don’t think we have a good way to handle it. Some
of the aspect is basically getting a partnership
with the excipient manUfaCturers;‘ Basically, I
think our business as a pharmaceuticai isié small
part of it and that is;anm9¢on9migal_factﬂand
reality, and changes in those excipients are really
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affecting any optimizatibﬁfdfaevéh%simulatioh‘that,'
you know, we have done:béiore. :
I talked with chemical'engineers;‘énd looking at,
let’s say, the most economical process to make
solid doses or tablets[ I don’t think today, as’far
as I know, there are good models t0“evén“dd,a
scale-up. So, you Can:optimiZé“ifWinwa émé11's&alé
and then you start all over as you increase. There
has to be a way to modeipéﬁdwprediéf”bééiCélly what
you expect to be happening.

The other aspect which we have to take
into account is that today the investment over the
years for equipment and ﬁnit operating processes is
extremely expensive. I believe there are better
ways to make tablets with other forms which will be
predictable as well as you predict for making
liqgquids, where I think we have models today. But
this is a tremenddus“not only product shift but an
economical shift to replace the equipment that wé
have today. So, at least;i look at‘the PAT as a
way to collect a significantly huge amount of data
and maybe with this data you can go to the next
step and understand the process better and takeythe
neXt step.
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DR. LEE: Well, noéw you hit”onya'véry‘”
important point. You éaid y0u‘ha?e l¢t§M9fm§a?a{\
lots of information. Can you share it? I hope it
can be shared.

DR. HUSSAIN:"i*thihk there are sort of
three points that I wanted to respond to, if I may.
One, I think the simulation aspect is a wonderful
sort of step towards, you know, the first principle
of getting into that and I think that will be the
goal of sort of bringinglthe anwledge qf
pharmaceutical manufacturing to such guantifiable
and predictable model.’ Esseﬁtially, I think that
is all of our dream anyway. I think I fully
support that. I just want to make sure that my
comment did not come across as not supporting that.

Efraim raised several‘issues, One was the
issue of excipients and he pointed out that the
pharmaceutical volume is a féirly‘Small'VOIume;‘and
the suppliers of these,excipienté apply to a much
larger volume and if we start, you know, sort of
making more requirements on these excipients, then
either they won’t sell it to us or the prices will
sort of go up. So, that definitely is sort of one
concern.

But in the PAT concept, if you really look
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at it, in a sense it allows you tQ‘hand1¢,the
variability‘associated‘withVthé ihcoming‘réw
materials in a different way. You have two
options. One option is to apply‘Stringent incoming
raw materials specifications and not use materials
that do not meet all the‘physic31 attributes. That
would sort of add’to”tﬁéfddét”bﬁﬁ]’at'the same
time, you could actually say I'Will'Simply use USP
NF sort of criteria and the physical attributes
that are different lot to lot, I will manage that
with a process which will be flexible enough to
adopt that. So, that is the concept the PAT sort
of brings in, that is, you will blend until it is
uniform rather than blend to ten minutes because
blend to ten minutes assumes that your raw
materials are similar all the time. So, if you
blend until it is homogeneous you can accommodate
certain varigbilities‘that‘érejinherent in your
starting raw material.

That is the reason I felt that, instead of
moving towards a functibnality test and requiring
those in the USP, you may just manage the
variability in more inteiligeﬁtrways‘wiﬁh'thé‘
processing technologies that are currently"
available. So, that was sort of one aspect.
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DR. LAYLOFF: I don’t think the excipient
industry is going to create a standard for the
pharmaceutical industry, but I think that you can
establish robustness oﬁ”the signaﬁure'or“
fingerprint to have a control which allows that
variability because you define a certain
fingerprint and you could'have rbbustness‘on the
critical control points.

DR. LEE: Toby?

DR. MASSA: Ajéz, you. and I have talked
about this many, many“times} I'think fof_PAT‘to
have acceptability within the”indQStry_;I’still
don’t think it is clear to a lot of us in industry
how this will impact development and validation.

It is being discussed with a smaller group of
people and I think for this to have universal
acceptance, since it has:been diSbussedkthat PAT
will change our concept of validation as we know it
today, and I truly believe that based on everything
I have heard, I think we have to be broader in the
message that we are gending to industry. It is not

clear to industry as a whole how this will impact

llvalidation as we know it today. 'Validation'really

has two meanings depending on whether or not you
are talking about the European coricept of
. MILLER REPORTING COMPANY, INC.
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validation or the U.S. concept Of;vélidéfiéﬁﬂ So,
I think that is the first thing'that'really”needs
to be addressed.

The other thing, and it;is tied to that,
is that we need to make it clear how 311'0f the
data will be handled under Part 11. Part 11 is an
extremely burdensome regulation on industry and
there is a study that PhARﬂA“W@l; be reIe§sing in
the not too distant future that shows that the cost
impact of Part 11 to every company is over 100
million dollars to make their sYsteméyto bé ﬁétaily
Part 11 compliant. We have to make it clear what
the safe harbor is going to be for all the data
that the computer systems that are going to handle
all of the data that will be generated on Part 11.

So, I think thoéektwo things reallY‘heéd

to be made clear. I know that is still evolving

llbut before PAT is going to get the acceptance that

we want it to have and the impact that we want it
to have those two things really do need‘to be
delineated for industry.

DR. HUSSAIN: Well, in terms of the first
comment, the message not‘feaching é wider@aﬁdiénde,
we hope that the futurefWorkShop ﬁhat we are
planning as well as the GMP'initiétiVé‘could‘bé“ah
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example would S6FE 6F SESEL Big hllghtln T T
the advantages and how this will impact on
validation, the review and so forth.

The second point you made with respect to
Part ll,‘I‘think we understand thé‘bhallénge ahead
and we are starting to sort of f¢cus ourfdiscussion
on those very topics on WédﬁeSday!mkAt the’samé”'
time, what the GMP initiative has done is move
responsibility of Partill to CDERknqw. So, that
gives us a better handle on looking at thé PAT and
those issues and coming to something more rational
that is conducive to innovation and new teChpology.
So, that is a significant’challegge:and‘we hope to
start addressing that soon. I don’t have an answer
today for you.

DR. KIBBE: A couple of things that came
out of some of. -the other’comments——l‘don't‘Want to
drag on this'discussioﬁ intefminably bﬁt,'first,
PAT is going to give us,,Irbelieve,ﬂa;much,tighter
understanding of the variabiiity of the system. I
think some people worry that»thét_wiil meén a o
higher cost to control those'variables,yand we need
to keep clear that if there is vériatibhmbut if it
is livable, even though,iﬁ is statisticaily
significant it isn’t clinically significant we can
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still live with it. I mean, the cost benefit of
cleaning it up or not cleaning'it'up"haé to be
worked out.

I think PAT is going to give us an
opportunity to go to almost batchless
manufacturing. With bétEhIéss”maﬁdfaCturiﬁg/'
validation of the process can bé”measured in terms
of how many days does the process run smoothly
rather than how many batches do'i“havé tb
manufacture. Then, if we go to batchless
manufacture, if we go to a complete fléw'prodess
manufacture, then perhapsyweﬂ¢§n§?%li@§§¢wgawyhg;,mm
same equipment that we are going to use
continuously because the amount of output is going
to be 24 hours a day, 7 days a’week and, instead of
having to scale up from a batch of a 200,000
tablets to a batch of 10 mi11iph,kWe just turn’the
process on and let it keep rolling and when it
starts to vary outside of the parameters we have
set for it, then we make corrections to it. I
think it is going to save COmpanies a lot of money,
and I think companieS“cén'look at smaller, more
efficient production lihés,ksmallér,’mqre‘effiCiént
continuous processing from beginning to end.
Also, I don’t neceSSarily'agree with Tom
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on our excipient suppliéféi“”Wekmight‘not be their
largest buyers but we are a signifidént“purchaser
and if“there‘is going ﬁéwbe ah‘iﬁprd#éﬁehﬁkin Qhéﬁ
we can do, if they will improve what they do then
the negotiated cost back and forth between what it
costs us to get it and what it costs them to do it
we might actually get some tighter controls on some
of the excipients. I amuthinking_in terms of
compressible excipients aﬁd things like that.

So, I see this den;thekroad_as a real
win-win situation not only for the}manufagturers;
but the end users and even for the suppliers who
have an even better idea of what they need to
supply and how to do it.’ |

DR. LEE: And Iwthink certainly for the
American public. Well, I think it;is é;vgry
interesting subject. We can go on forever and
certainly this is a concept like*the ear1y days of
software, and I hope that we see wbnderful things
happening with that. Anybody else want to say a
few words about the PAT before we_take'a break? We
are way ahead of schedule but I am kind of worried |
about  the aftérnoon. i pfdpqse»that‘wé ﬁaké’é
break and reconvene atkabout,16!35;'”Thahk'you.

[Brief recess]
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DR. LEE: 8o far wé have had a very good
discussion and now we will introduce the section on
other updates, risk- based CcmMC fé&iew Is Dr ’Chlu |
available?

Other Updates
Risk-Based CMC Review

DR. CHIU: I will need’teChnical‘Support.
Good morning. i |

[Slide]

Dr. Vilayat Sayeed and I will give you an
update to the CMC risk-based review. This is a
project initiated in the year of 2000.

[Slide]

As you recall, the project is actually
looking at performing CMC reviews based on risk of
the product, based onyproduct quality risk. At the

time we proposed this we were looking at the

products and tried to,ﬁind‘pﬁt theyag;;ihutes_and;
also the acceptance criteria to défihe a pfbdﬁéfyas
low risk. Then, if we compiled a list of drugs
which should be considered 10W‘riSk,*then we will
have reduced CMC oversight with respect to
information submitted to the agency. Perhaps we
will eliminate most of the suppleméntsvto the NDA
and the ANDA. What would be left would be mainly
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the changes described in the law. We will reduce
the CMC information needed to be submitted to an
original ANDA and to the annual report of an
approved NDA and ANDA;E' A

[slide]
Over the years, since the year 2000, we
have had a number of internal discussions. We

brought the topic to the CMC, to the components

coordinating committee meetings. We had internal
scientific rounds. We had many meetings among the
reviewers. We also brought this topic to this

committee twice, onceyin,quember{“zooo“andkin,July
2001. There was an AAPSiworkshop. ”Tthugh those
meetings we received many useful, constructive
comments.

[slide]

This project is a three-tier process, as
you know. The first tier includes two steps and we
are in the first tier. The first one, step A, is
to establish attributes'andkacceptanéekcriteria
which we can used to define a lowwfisk drug. We
are going to issue a draft guidance, hopefully
early next year, to define thewaﬁpribupes and
acceptance criteria. We will theh have pﬁblic

comments. After that, we will finalize the
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guidance and ba&ed én the attributes and criteria
we will propose a'drugfliSt,which,willﬁbe‘
considered low risk’with:respectﬁF¢ quality. ‘We
will publish that list as a draft. Then we will
have comments from the:public“Oﬁ“whether that list
is realistic, whether other products Shculd‘be‘on
the list, whether some”pfddﬁéfs gh$uié:ﬁ6E?be‘dn&m
the list. |

After receivingfthé COmménts, then we will
finalize the drug list after internal medical
consultation. That is tier twO,’Which is the
medical safety evaluation. Onéé:Wé finaliié the
list, then applications for those drugs considered
low risk will have less FDA oversight. However,
whether a company will be eligible er that
privilege will be based also onvtheir’GMP |
compliance history. So, that is tier three.

[Slide] |

We talked among oufselvéSjaboﬁt the
general principle for the final list drugs. 1In
this diagram, on the Y axis iskﬁhe'probability of
detecting product defecté@dr criteria attributes.
When you have a high probability of detection, then
the risk is low. 'When‘Ybu”haveia lot probability
of detection the risk is high; Qn the X axis 1is
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the complexity of the drug substance, drug product
characterization. So, Simpie'molecﬁléé Wduld'beﬁ‘
considered low risk and macromolecules, complex
molecules or complex dosage forms would be
considered high risk. ‘It also depends on the
complexity of the mechanism of product performance.
If it is simple immediate release, it would be low
dosage, low risk. 1If it;is‘targetedﬁréleasé;‘thén
it could be high risk. It also depends on
manufacturing technology. So, é”éimple syhthééis
would be considered loW'risk. 'HoweVer, maybe
formation of recombinant‘cells,‘férmaﬁign Qf
liposomal products would be considered high risk.

We are actually looking right now at this
high probability of detecting and low complexity as
low risk products. I believe, you know, in the
future when we gain experience with this project
and also ways for implementétion‘Of'on—liﬁe]or

in-line testing we will be able to expand this

area. The medium and low risk area could be
shrunk. So, this is what we are working on.
[Slide]

We formed two working groups to look at
the drug substance charabteristigs;with;respect to
attributes and acceptance criteria, and we have
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1 Jjanother subgroup working on drug product. Now, you

2 Jknow, we are’more“or'lgsé in th¢i§tage of

3 [[finalizing the draft guidance and soon it will be

4 fout for internal comment. Dr. Sayeed will describe

5 ||to you our current thinking. So, without further

6 ado, Vilavyat.

7 DR. SAYEED: ~ Good morning, everybody.

8 [slidel

9 Yuan-yuan has basically“explaiﬁéd“the”‘

10 [[objectives aﬁd other aspects Of'EHiS"ihitIaEiﬁéWSb 

11 ]I am going to go right into what we have done for

12 Jfto how to achieve this objective.

13 [Slide]
14 What I am going to do, i am going to
15 |lpresent the drug substance and drug product
16 Jdecision trees which we have developed for
17 [identifying low risk candidates. These trees were
18 |developed by the general‘prinéiple‘whichwwaé"
19 ||discussed as to the probabi1i£§ éf HéEé¢Eioh‘ahd 
20 [[the complexity, and I am not going to go into the
21 Jldetails of this chartQ”fThéffbéﬁswdf”thé”Wdfkihg'
22U group was to find or ideﬁtif?‘drug éﬁbéﬁances and
- 23 fldrug products which would fit iﬁththis‘box; here,

| where the failure fOr‘thé‘prbbébiiity'Of;aéteCtibn 

is high and the complexity is low.
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o1 Having this principle in mind, the first

2 |question which was raised for the drug substance
3 |fwas what drug substance would actually fit into
4 ||these criteria.  The general"édﬁSénsué‘inmthe

5 ||working group was that a synthetic drug substance
6 [|and simple inorganic salts WOﬁId”ACEUall?’meét’

7 ||these criteria. |

8 [Slide]

9 So, the first question on the slide on the
10 [|drug substance decision ;ree,is,'is the drug

11 | substance of synthetic origin or a simple inorganic

12 [salt? If the answer for this is no, then this drug

“wiig substance is not suitable for low risk
14 consideration. If it #s;'thenwypg'pqyewqg t9kth¢,,M
15 ||lnext level.
16 At this level there are certain
=17 [lexclusions. The question was raised can all
18 synthetic drug substances fit into this concept?
19 JThe answer by the working groﬁp“Wés"nO/ not every
20 Jdrug substance would meeﬁ‘this;,'“
21 [Slide]
22 On this slide'égftaiﬁ ekéiuéidhé“aré““
23 |Jlincluded. Here are the_exciusiOns.‘va\aszUg‘

kwg4wﬂsubstance happens to be a radiopharmaceutical, a

25 |lpeptide or an oligonucleotide, then if the answer

MILLER REPORTING COMPANY, INC.
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for this is yes, this drug substance cannot be
considered for low riSk;'and if”it isn’t, then you
move on to the next level.

For the next level we have addressed
issues relating to the'drﬂé”shBStéﬁééhw’””“””“H
characterization, its SpédifiCations and its
stability issues. The question here, at this level
is, is the drug substance well‘characterized, and
are the specifications;uéed tofC¢ﬁtf6lTﬁﬁé dru§”
substance contemporary, and is the drug substance
stable at ambient conditions? If the answer for
this is no, it is not, then the consensus in the
working group was that the drug substance is not
suitable for low risk consideration. If the answer
is yes, then the drug substance is a suitable
candidate for the low risk assessment.

[Slide]

Here you see a little box. What we have
done here, we haye identified’that if'there are any
physical characterization issues with regard to the
drug substance. ‘These iSsues\QillwnCt”bé
considered at this level, whereas these issues will
be moved on and considered at the drug product
level. So, if ﬁhere are;any phySicalypréperty
issues with the drug substance, those issues need
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to be identified ih'thé”&fﬁﬁ”&ﬁbstaﬁéé“éﬁd'Will”bé
considered in the asseésmentlof the'dfug prdduct{

[Slide]

With the baseline established, the first
question asked for the drug product is, is the drug
substance assigned as a low risk? If the answer is
no, if it is not there, then the drug product is
not a suitable candidate for’low risk
consideration. If the answer is yes, then you move
on to the neXt level.

[slide]l

At this level what we’have done is we have
identified certain dosage forms which the working
group thinks will fit into that gengral_principle
where the probability of detecting a failure 1is
high and the complexity of the product is low.

[slide]

These drug products were identified‘as IR
oral solids or topicallliquids or sterile solutions
of simple solids. So, this is what we think are
drug products or dosage forms which would fit into
this general principle concept. If~the angwer for
this is no, then the drug product is not a suitable
candidate for low risk chsideration. ,If the”
answer is yes, then you move bn. ‘ | |
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The same questiéh”W§é'raised in the
working group whether all IR solids and liquids
will fit into these criteria. Obviously, the
answer was no. So, we have inclhded‘some’
gqualifiers on the next slide.

[Slidel

The;qualifiers:are‘for the solids. We are
saying is the strength per unit at least one
milligram or one perceﬁt by weight? If itkis
anything less than that,’We thihk itvis,th‘af
suitable candidate. For ,the liquids we are not
using the strength; we are using the solubility
ratio, the intrinsic solubility ratio. We are
saying if it is not less than 1;30[ then’it may not
be a suitable candidate. If thekanswerQEOr this is
no, then the drug prodﬁct isantWa‘suitable
candidate for low risk consideration. ITf the
answer is yes, then you move on and 106k into‘¢ther’
aspects of the drug product.

[Slide]

Oon this slide what we have done is we have
looked into the‘interaction éf thé‘&rﬁg with’the
excipient. What we are;gaying‘is if there are any
known interactions reported, if thefe are repqrtéd

interactions between the drug and the excipients,
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then this product may Aot be a suitable candidate
for this CMC low risk aséesément;f”lf the aﬁSwer
for this is yes, then the drug’prqduct is not’a
suitable candidate for the'fiskkaSSstment, "If the
answer is no, then you can move on to the next
level.

[31idé]

At this level what we have done is we have
looked into the physical property of the drug
substance, which we have left open on the drug
substance tree and this is where we are capturing
that part. We are saying if thére:is a reported
impact, like if the‘thsiéaliproper;ies of the drug
substance are known to have some_impact on the
product performance, then this @iﬁg’product may hpt’
be a suitable candidate fof this low risk. Are the
differences in the physical state of the drug
substance reported to have an impact om the
performance of the product? If the answer for this.
is yes, then you are saying the drug product is not
a suitable candidate fér‘i§w risk conéideratibn,

If the,answef is no, then YOu‘moye'on to the next
level.

In,the followiﬁg few levels, what'we‘have
done is we have captured the aspect of the product

MILLER REPORTING COMPANY, INC.
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specifications, producﬁstébili;Y} produ§t'”
degradationEand'packaging and‘sﬁo%agé;'aﬂ& ail of
those things are covered inwthe“nQXt few;leV61s.;

Here'we‘are'sayinghiﬁ»tﬁgﬂdrpg‘prOducti‘
meets the contemporary sténdatds; you know, if the
answer for this is no,ﬁtﬁen thelafug”product‘is‘not
a suitable candidate for low risk consideration.

If it is yes, that you do have product
specifications which conform to'the'¢ontemporary
standards,ethenVyou'mové'éﬁ’tdythe;next 1eVel,'

[Slide]

At this level we are capturing the
stability and the degradatibn of the product. We
are saying do you‘know”if‘the d¢gradatiOﬂ of this
product is predictable and if the degradants are
controlled? So, the question is, is the drug
product degradation profile prédictable and‘afe the
degradants controlled?k If the answer for this is
no, then the drug produbt is not a suitable
candidate for low risk consideration. If the
answer is yes, then you go on to the next level.

At this level we are capturing the product
storage and packaging. What we are telling here is
that for now we will only consider products which
are stored at controlled room temperature and which

MILLER REPORTING COMPANY, INC.
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do not require any*éﬁééiéifpackagingf ‘If the
answer for this is no, then the drug product is not
a suitable candidate for low risk consideration.

If the answexry is that, yes, it doesn't have_those,
then you move on.

[Slide]

At this level we are capturing a little
bit of product history. Wé”thipkhwe‘need”;o’know
at least a couple of years of real-time stability
of the product on a minimum of three commercial
batches for the producﬁ to be placed in this
program. So, if the answer for this is no, then
the drug product is not é suiﬁabi§ 9andidate for
low risk consideration. Iffthe‘aﬁéwét is Yes, ﬁhen
you do have a product which qualifies as a
candidate for low risk‘assessment;

[Slide]l

In conclusion, I would like to acknowledge
the individuals who have spent aLIOt,offEime,and
effort in developing these trees. Thank you.

DR. LEE: Thank you. Gloria?

DR. ANDERSON: "Would you comment on your
definition of complexity? Based on what you said
about single synthetic components, something to
that effect, I am‘trying'td gef'a‘picture‘df'how
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big a molecule would be, if that is how you define
complexity‘as‘opposed £o somefsmal1er‘mbl¢C#l¢ with
a really horrible function group om it.

DR. SAYEED: We are not going to
functional groups. Did yQu;wantth comment on
that?

DR. CHIU: Yes, we are not going to base
on molecular weight of the molecule. Whaﬁ we are
going to base on is how easy it is’to characterize
the molecule. 1If one can use appropriate standard
methodologies suéh as IR;kUV‘and MR, and element
analysis, then it is considered well characterized.
When we talk about macro protein molecules, even
with those tools you cannot characterize them.

When we talk about single molecules, because
sometimes you have combination;products; you have
two or three drugs at the Same timékand you may
have multiple active ingredients; We will not
consider that, you know, simple.

DR. ANDERSON: I undergﬁana that but is it
possible you could have a compound, a molecule that
is easy to characterize, that can be well
characterized and have a really bad functional
group on there that could put’it,in‘another
category? That is really what I am talking about.

MILLER REPORTING COMPANY, INC.
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DR. CHIU: That would be caught by the

other criteria in terms of stability, if you have
degradation products whether you would detect tha
So, the specifications and the Stability will cat
your concern.

DR. ANDERSON:”%SO thiéiié ﬁhe fiféthsﬁeb
here.

DR. CHIU: Right.

. ANDERSON;q*dké§;7££égkwiggjwm‘m'

DR. CHIU: Yes, the first step.

DR. LEE: So, I guess everything is
relative.

DR. CHIU: Becéusehthere,are three
elements you have to fit all three elements
together to be considered low risk.

DR. LEE: I see.

DR. CHIU: So, it is not either/or.

DR. SHEK: A couple of guick questions.

t.

ch

I will start from the end. The last one says are

there at least two years real-time stability data.

My question is does that apply to NDAs as well as

ANDAs, this decision tree?

DR. SAYEED: Yes, this decigiqnwprge“w<_

applies to all applications basically.

DR. SHEK: So, by definition, two vyears

MILLER REPORTING COMPANY, INC. =~
A
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data wouldn’t;applY'féf”ﬁﬁﬁéﬁff"“””*””“w" W'””

DR. CHIU: No, the idea of three years
data does not mean the specific product from a
single company. ‘It”meanS“whetherjyou’ever have two
years data for that drug, regardless who makes
that.

DR. SHEK: Right, but if it is a new
chemical entity and an NDA is being fiied,,by
definition it wouldn’t fit into this category.
Right? So, a new chemical entity wiil né&er be
able to through this decision tree.

DR. CHIU: Well; not necessarily because
some NDAs do have morefthan’tWo,Yéérs'étabilitywH”
data in the file.

DR. SHEK: On commercial batches?

DR. CHIU: Yes, because not necessarily
are all NDAs first time around in this country.

You know, occasionally we get NDA$ withkbatches
from Europe but those will be rare. So, I think
you are right, most of the time a‘ﬁoleculartentity

may not fit as a low rlsk but occas1ona11y will.

Most ANDAs will be quallfled so that 1s why‘we
proposed this truncated ANDA.

DR. SHEK: If we go up the tree will we
come out with a definiticnmof‘Whétﬂéré;CQﬁtemporéry
MILLER REPORTING COMPANY, INC.
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standards?

DR. CHIU: Yes. Yes, in the draft
guidance we will explain‘what;is cOntemﬁ@téry
standards. We propose mainly fbllowing ICH or FDA
guidance.

DR. SHEK: And if we go to the top of the

tree, I think this is just the CMC aspect, and

ffmaybe it was there and I just missed it, but will

there be any evaluation even before that of whether
there is a therapeutic index?

DR. CHIU: Yes. That would be the second
tier, the medical consuitation. Yes, there we
would look at the safety and the medical risk.

DR. SHEK: And that will happen first?

DR. CHIU: That will happen after we
propose the list of drugs. Then the medical people
can look at those drigs ERdGEELEs = roimimnim:

DR. SHEK: Thank vyou.

DR. LEE: Art?‘

DR. KIBBE: Just a couple of questions.

The question I have is about drug excipi¢nt
compatibility issues. If”thefe éré'kﬁcwn”eXéipiénf'
compatibility issues but the product in question
doesn’t contain that excipient, and most good

manufacturers would try to avoid excipients where

MILLER REPORTING COMPANY,INC,

TOE OFT (Ve aae e e o




899 5 S o | 103

1 |there is a problem, théd it would still be no?

2 [Even though there was‘ehkhewh 1seue W1th a
3 [|different excipient, the product would not pass?
4 DR. CHIU: No, no, that is not the case.
5 ||[We are talking about the excipients“usedMih the
6 ||product.
7 DR. KIBBE: Right, not just that there is
8 an issue.
] DR. CHIU: No.
10 DR. KIBRE: I noticed that if they have a
11 jmilligram or less than one percent they are not
12 congsidered low rlsk,‘whlch means that all

13 Jhomeopathic remedies are high risk and we should

14 | start to evaluate thosel

15 ] [Laughter]

16 I just throw that oﬁt. - The guestion I

17 ||also have is would you acceptya,peﬁ;g;anfrgmhqh
,18 manufacturer for exception based en,déta they have
19 fthat would answer the iseuefonﬁaﬁy”bne“bf'theSeh

20 [decisions?

21 DR. CHIU: We Will’issuehahdraftkguidance
22 Jto explain all those criteria, and we will get
- 23 Jlinput from manufacturers and from the public and

24 then we will finalize that. I also said we will

- 25 |propose a drug list and then we will seek comments
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from outside. At that time the pharmaceutical
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companies can propose drugs which are not on our

proposed list. In the future, when this is
finalized, we will continue to accept petitions

from companies if they have, for example, improve

d

their specifidationsjzthéy nowzhéVéTCbntempbrary“

list. We will continue to revise“OUr list of
drugs.
DR. KIBBE: Thank you.

DR. LEE: Judy? =

DR. BOEHLERT: I have a few questions. 1In

| the drug substance decision tree you say that the

am wondering if you are going to define what you
mean by that because stable is in the eye of the
beholder, and what do ybu”méaﬁ”by ambient?' ICH

conditions?

I

DR. CHIU: “Yés;“ICH”éSﬁaEEibﬁél““ﬁé”fééiiy"

mean ICH conditions. If you store under ICH
conditions and it shows that it is stable.

DR. BOEHLERT: 'Stable means meets
requirements?

DR. CHIU: ’Tt‘méané it'm¢e£sfthe
specifications.
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DR. BOEHLERT: 'Right now it doesn’t really
say that. The other isSﬁe“thath6ﬁ talk about are
physical properties. The way it sounds now is that
if you need to set a speéifiéatién'fOr a‘thSical
property, such as particle‘sizeﬂofimaybé even
polymorph, then it would automatically not qualify =
for this treatment and I am wondering why--

DR. CHIU: ©No, no. I don’t think that is
the case.

DR. BOEHLERT: That is what I heard.

DR. SAYEED: What we‘are’trying tb say is
you identify those characteristics in the drug
substance but those characteristics will not be
used in saying whether this drug substance is high
risk or low risk. What we are gbing”to do is what
kind of impact thoSe‘chéractefistidé”théYMWill have
on the drug product performaHCéQ“f“‘

DR. BOEHLERT: Well, say they do have an
impact on drug product performance but you have
contemporary specifications; they are controlled;
you know what they are and they are controlled in
every batch, why would fhat CHéﬂQéffhihgé?

DR. CHIU: I”Séé;

DR. SAYEEDE'fThat“is\a‘ggoa thihg:bécause
again we go back to the!IeVéI‘Of”édhErcléywe have.
MILLER REPORTING COMPANY, INC
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I mean, at least for,ndw W§ Qén£i#§Jaé§;’Qithﬁb
things that are just straighth;Wardﬁéhdwéimple.
We don’'t want to get_into»how‘muCh"éonEfdl wé can
have on each company and each produdt,‘,Sb, for now
we want to keep it simple and maybe as time goes on
and we learn more about it we can move into that
area of you have the control so you can go ahead
and use it. =

DR. BOEHLERT: If you don’t want to use
the term contemporary spe@ifiCations because I have
applied some of these newer controls such as--

DR. SAYEED: I mean, most of these things
may have the controls but we are saying even if
these controls happen to have any effect on the
performance, then we will not use it. That doesn’t
mean that you are not going to control it; you
control it but you can’t use that drug substance.

DR. CHIU: The proposal right now is that
we would like to be rather moréyqahservative‘at the
beginning so we will take comments. If people
strongly believe this iS’well'éﬁntrolléawéha tHé§;”“
should be on the low risk drug Iist we Wiii: k
consider that. But at this time, vyou know, we just
want to be rather more conservative.

DR. LEE: We will take two more questions,
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so Marv and then John.

DR. MEYER: The one milligram as a cut-off
point, how was that selected and what will you do
with multiple stréngthé,,ééyfhéif(éwmiiiigram and a
one milligram tablet? Where will it fall?

DR. CHIU: The reason we ‘picked one
milligram is because we thdughtwfhéf"fbf'ﬁiéha
uniformity there may be issues so“we‘thnght it may
not be considered a risk. I see your point about
multiple doses and we haven'’t dis¢ussed that.

Maybe we will go back to think about when therejare
multiple doses.

DR. MEYER: Any idea how‘many“drug

DR. CHIU: Actually, it is very difficult
to come up with‘physica17attributés br_chemica1,
attributes so we asked our reviewers, based on
their review‘expérienceJTWhiéh'dfﬁgékﬁhéy‘ééhsider
to be really, really low risk, and we actually

obtained something 1ike €0fdrﬁg§{”’THén'we”weﬂt"“'

based on that data mining we came5up”With those
criteria. So, I believe we will, you know, have
many more than just 60 drugs.

DR. MEYER: I would caution you that the

MILLER REPORTING COMPANY, INC.
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reviewer system didn’t WﬁkaVery’well in picking up
drugs with a high iisk‘fof therapeutic’problemskiﬁ
the generic field. You had some very strange drugs
on that list.

DR. CHIU: That will be the'next tier.

The second tier will look at the medical safety.
So, right now we are just lOoking;ét the physical
characteristics, chemical characteriétics.' But we
will take into account the medical safety.

DR. LEE: John?

DR. DOULL: I #ould like to go back to the
excipient issue. You said that”thé'Yes/no question
for excipients was whethér'they'inﬁéraétéd‘With“the
active ingredient, drugpmwﬁéﬁ”EBBﬁEMEHémiﬁﬁéféﬁﬁ””"
toxicity of the excipient? That is not part of the
consideration? In other words, YOu could put’a‘
drug in a low risk category‘eVen thoﬁgh it had a
highly toxic excipient. Is that true?

DR. CHIU: ‘Well( the thick¢x¢ipiénts will
be studied during your NDA stage and the safety
data to assure that the éxéipients used are not
toxic. When you havevan‘ANDA'the‘reyiew process
will also catch toxic exéipients;ﬁ,So, I think that
probably will not be an issue.

DR. DOULL: I was just concerned that if

MILLER REPORTING COMPANY, INCI
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that is the criteria, then it omits the téxicity,
inherent toxicity of theSe;”“

DR. CHIU: You know, there is no
difference from active ingredient, toxic or not.
The agency evaluation Ihéiudés’thé“tbxiéityH
evaluation.r

DR. LEE: Maybe I should ask a question to
close it. It may be a:Sillywﬁﬁééfibﬁf\MWHatyiSLEhé
motivation behind this?

DR. CHIU: The motivaticn,behind'this, we
have a multiple motivation because we are looking
at everything. When we_do,an'evaluation we look at
the risk. Even the CMC review is to identify what
are the risk factors; what are nbt‘risk'faCtors so
you can determine what is thewg:itical process
control and what are the release spec1f1catlons
This is just an additional part éf the risk |
assessment and risk management.

The second reason is beCauSe the agenéy
always has limited resources.: Wé’want to putiOur
resources in places wheie more,eﬁpéﬁﬁivéwféViewwahd
evaluation is needed rather thénfgiﬁing‘évery4dfug
the same intense evaluation. For those low risk
drugs, you know, we do not need such an oversight

as high risk drugs. So, those are the reasons.
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DR. LEE: So, this is’SOme‘kihd,waaﬁ_
triage.

DR. CHIU: Yes.

DR. LEE: Thank you.

DR. MEYER: Can I ask éfréai Quick
question?

DR. LEE: Me?

DR. MEYER: ©No, no, I want to ask someone
who knows!

[Laughter]

Would recall history play a role in this?
Would you look at that also?

DR. CHIU: I think in thé”GMPbempliancé‘
part of the history we will look at recalls; we
will look at deviations such as a warning and all
those factorS‘involved;in GMP ..

DR. LEE: Toby, one last question?

DR. MASSA: Oﬁ‘Aﬁgust 8 Qf:’01, industry
provided a readout from thé erkShop'that Dr. Chiu
and I co-chaired on this topic. I would suggest
for the committee could get insight on over 500
participants both from industry and FDA, that the
AAPS has a wéb‘site containing those comments and
many of the comments that Dr. Chiu mentioned are

contained in that document .
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To the point that you raised the key
thing that industry felt is the ablllty to contrel‘
and characterize; complex1ty,wnot as big an issue;
dosage form, not as big aniiseueiéewlenéyés'itwie
characterizable and controllable. Theseiare the
things that industry really felt very strongly
about. There is an extensive amount of information
on the feed-out from that workshop for the
committee’s consideration.

DR. LEE: Do you have to be a member to
access those sites?

DR. MASSA: ©No, I think that is available
to the public.

DR. CHIU: Yes, the report is on the web
site of AAPS.

DR. LEE: Thank you very much. Well, I
think that we are getting back on'schedule]andkwe
come to a very interesting topic, blend uniformity.
Ajaz Hussain will tell us ‘about what is g01ng on.

Blend Uniformity |
R..HUSSAIN: This is an update since we
had an extensive discussion on the PQRI proposal.

[Slide]

Let me sort of walk through the background
history here. The issuegthat_we'exeytelking’about
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is assuring and documenting adequacy of mixing

operations. I think it is equally an issue of
documentation as the;assqrancewbggagsggﬁémpling has
been identified as a challenge.

PORI’s proposal essentially is a proposal
of using stratified sampling of dosage units during
routine production to document adeqﬁédy of mix. As
an awareness topic, we brought this issue to the
advisory committee,Qn_Novemberwgé; 2001, and With
an extensivewdiscussionﬂof‘the,proposaikon Ma? 8,
2002. Tom Garcia presented@;his,proposal and we
discussed it and.there,wésealgeneral endorsement,Of;
the proposal.

There werektwo%recommenda;;ons}_ One was
from the chair person, saying that you essentially
need some additional peer reViewufor thet. Dr.
DeLuca had that document peer reviewed and\yoﬁ have
those reviews in your hendout. 'But;FDAchadwstarted_
a panel peer review process and we provided our
comments to the PQRI on August 14, and PQRI

essentially camembackmwighwé-ﬁurthereanalysis and

addressed the comments we had raised and we met for

about three hours on October 17. So, it happened
late last week. I am just going to report on that
and some next steps.
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[slide]
~Let me talk to you about the FDA peer
review process. This peer review process was set
to have an additional peer review which did not

include members of FDA staff who participated in

| the PQRI proposal itself. So, Dr. Chiu, Joe

'Famulare, Frank Holcomb, myself, Stella Machado Yi

Tsong and Shen Meyiu, who is,in;the‘audienge, sort
of looked at this proposal. StéllaréﬁaiMeyiu Shén'
are from the biostatistics department and Dr. Chiu
you already know. Joe Famulare is from the Office
of Compliance; Frank Holcomb;wfr¢m,thé Office;oﬁ
Generic Drugs.

We found that the concept of stratified
sampling was;acceptable;tokus, but we arrived at
that conclusion from a very different perspective.
We focused our attention on the science and
engineering of blending, compaction and capsulation
operations, and we felt that based on our
understanding‘and“thevpublipétionﬁby‘Tom’Garcia“and
Jim Prescott of PQRI, which was pﬁbiished on,thé
root cause analysis of blending problem, that
became the basis for accepting this proposal.

Further, examples of stratified samp1ing
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sort of supported this further. Then, the PQRI
decision trees and scientific justifications
clearly outlined the whole process.. So, thosé are
the three-pronged aspects that we looked at. _

[slide]l | | |

The type of examples that we received
which, unfortuhately, wefe notVSmeitted,to[PQRI}
which helped us move toward;stratified,sampling
were this. I actually shared this example with you
on July 19, 2001 as pafﬁ of £he”PAT‘discussiOn;

The question of a;representatin sample was raised.

‘This is a wonderful example that make a
case, a scientific engineering case for stratified
sampling. This is a commeréigkwprpdﬁét Where,the
blend sample analysis passes without any problem
and USP content uniformity passes without any
problem. But when you do a stratified sampling you
tend to pick up segregation towards the end of the
product ruh.

Similarly, Pfizer had shared with us an
example of when they had;RHﬁwﬁ?%¥iiﬁfFiﬁ?§W?FM}éﬁﬁm;w
and they were doing 300 table;analysis Oor more you
could see some of the problems similar tOjthat”in
their production.

There was anoth@;mgaﬁqgﬁgudy[which‘I~did
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not get a chance‘tc‘plCﬁ;bf”éﬁbuﬁgiggm%§9ﬁ§¢ﬁgﬁiﬁg
lots. It came from a generic firm which
essentially showed the same thing, that‘yoqwcan
pass USP and you can pass the blendﬁtesﬁing, vet,
you can have a segregation problem. Sb, ih a sense
today we'may, be having a “.,problef.m‘so;;the stratified .
sampling may make better sense, to move in that
direction.

[Slide]

The PQRI data mining statistical

effort--FDA sort of had a diff t perspective on

this. We looked at this information as supporting

fdata and the;statistical,simulapipnw@ndwassymption

of normality was the primary focus, is it normally
distributed? Our interpretation, which is outlined
in the report we sent tQLPQRI,:was that deviation
from normality suggests potential content
uniformity problems. 'I’thinklthatiiswhgw;wgww_w¢ﬁuﬁ
interpret that issue., Nq;mg;i§y_%pse1f i'think
sort of suggests a problem.

We asked for édditionalhjustification‘
based on what we heard from you and our
analysis--sample size,:issuesuwithwpespect to
routine production; how does it felate,tq‘batchvw
size; how does it relate;und§; d;£ﬁe£§ntMM ”me_
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conditions. We raised some guestions about

categorization of blends to readily and marginally

complying based on an RSD value of four percent,

and what the implications Qf_ﬁhis,c@@egorization
would be on routine produCtiOn;f Ihé”samp1e size 1is
small. It_iﬁwithablﬁtﬁggpg;you are basing an
estimate, or estimating Qariance on a smaliusample
size which is less robust now compared to what you
had when you had large number QfAsamples in the
validation run. So, what will that do?

[slide]

The PQRI response--you héve a’hénd¢ut of
the PQRI proposal but I_do_n@t,Pléh_FngQJthrqugb{

it point by point, but just to summarize for you

the highlights of thawdiSQHSSiQH@We,had with PORI.

The .points PQRI came,backvwith I think
made sense to us and sort of helped us make a
decision to accept the proposal. These included .
that in general PQRI agreed that nqrmality includes
lack of homogeneity. That is in gquotations because
that is from(their»slidgwpreSentation.

The type of segregaticn,that’is;dpring
start-up or run-out will not be found by testing

powder in the blender. I think that was obwvious to

us but I think sort of points to why stratified.
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sampling is a better reflection of a manufacturing

process or system. Stratified sampling
specifically targets locations which have a higher

risk of producing failing content uniformity

results. I think we could see some of the examples
from information that we have.

The issue that we struggled with most was
the sample size. Dr,‘Kibb?whagg§§%§§QQﬁﬁﬁﬁgé$§H§wvw,

at the advisory committee last time and we had

discussed that. We deliberated on this quite a bit
and the question came out to be is this a
representative sample. I think that became the
question. In validation, for example, you are
looking at 20:lcdation8}andyéss§n§igliy ycﬁ‘are’
representing five percent of the batch every time
you take a sample. More sampling locations would
not change this substaQt;ally.wahe numberjoi,_\
locations, 20 for valida;iqnﬂseqmgdwapprgpriate,
Essentially, the argument PQRI proposed was that
sampling here is dependent on sampling
representative of the pdpulatipn,‘ That, we felt,
is a good starting point for that.

[Slide] |

One issue which we are still struggling a
bit with, at least in,my mind I am struggling with
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this because although this 1soks simple on paper
this could pose potential problems during routine
productiOnﬁfox;theﬁpperatorSTéhd;fornhow.companies
will manage this, is the implication of finding a
high RSD value during rQUtin¢HPPQ@99FianiS,ﬁheﬂ
issue.

Remember, the proposal is‘to cléssify'or
categorize blends_aswr¢§dily’meetihg or marginally
meeting the.criteriaMbasgdUonwaagﬁﬁpf‘relative
standard deviation, value of four percent or less.
If the relative standard deviation estimated is
less than four percent, it is classiiied;asmgquiiy
complying. If it‘is,nop; it is marginally
complying. For readily complying products standard
testing is proposed, and the Standérq,testing is

USP type, stage 1, where you look at 10 tablets and

the mean has tO,be‘betweenwggellq percent and the
relative standardudevi%tiQn,igil§$$QCh§nQQ¥wequal
to five percent. You could go to stage 2 where N
equals 30 and when the RSD is not met. There the
RSD value for stage 2 is”less_thangorwequal to‘six
percent.
The potential dichotomy of clasSifying
this as readily complying based on four percent and
routinely seeing a high RDS poSesra question--what
MILLER REPORTING COMPANY, INC.
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happened? So, that had to be addressed, and what
do you do in those circumstances.

‘Just to sort of completéﬁﬁhekthought
process, tightened specificatidné 6r‘tighpéhed
testing was recommended by PQRI for products that
are classified as marginally passing. That means
you are looking at 30 tablets and the,meén bétw¢én k
90-110 percent and an RSD less than six percent.
The proposal also went;§n tbfééy‘that when five
each of consecutive batCheswmeet,angRSDwof less‘
than or equal to five péfcent, then you revert to
standard testing.

[slide]

In response to sort of our‘questiQn, PQORI
came back with an additiqnalwggmmﬁntﬁsayiﬁg that
they proposed to addathat when pefférming standard
testing--I am at the bottom part’of the slide-—when
performing standard testing, when the RSD of one
batch following stage 12 testing is greater,than_
five percent, then you will switch to tightened
teéting. So, that is what the new PQRI proposes.

I think it;sounds lcgical, but in termg of
actually doing this, sw1t¢hing baék’aﬁd‘forth from
testing and so forth at‘ﬁhe opérator‘lével, I am
not sure how much of a challenge this will pose. I
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think it is acceptable but I think we have some
questions on the logistics..

[slidel

The next steps are that we will have an
internal FDA meeting. We met on October 17th and
we did not meet after that. We will bring together
all the thoughts to define an out1ine for a new
draft guidance based on the PQRI proposal, defining
both review and compliance rbleS{kassess and plan"’
for training needs; assign the responsibility to a
small group of individuals to draft the guidance.
We will publish the draft guidance to seek public
comments. Formal training of FDA staff, especially
investigators who will‘be dealing‘with thege I
think is necessary but I;thinkdwe'will havekto,seek
what sort of training will bekneedéd, and then
proceed to a final guidance.

[Slidel

I do want to sort of say a few things

about the other peer review comments that you have

in your handout. Ken Morris was one of the
reviewers ‘also. For our review we did not have
those comments that you have in your handout. I

went back to look at those comments from the

outside peer review process. There was a range of
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comments.

All the concerns that were expressed in
this, I was happy to note that we captured those in
our review, except for certain aspects.
Implications and perceptions resulting from

continued recommendation of blend testing during

validation was raised, especially by the European

l folks--in a sense, doesn’t it contradict what you

are trying to do? Also, some Qf_the’criticismiwas”
increased focus on endfproduct‘;esting tokdb
quality, that is, moving away from building gquality
in the paradigm; and new technqibgical solutions
ignored. Those are sort Oﬁ.ﬁh%wéﬁmmﬁﬂE§¢w«_wmmm N

I just want to sort of address that. Keep
in mind that the PQRI working group was asked to
focus on the existing problem within the confines
of the draft ANDA guidance. . So, since they did not
cover that, they were not asked to cover that and,
therefore, we did not,Want”towbxipg those comments
into our evaluation..

[slide]

But I do want to address a potential
perception of a dichotomy between what we are
trying.to do here WithJthe,stratiﬁiedwsémpling and
the PAT. I do not see that as a dichotomy. So,
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let me explain that.

We are in;the‘current,si#uationmoﬁ _
univariate testing to document the gquality |
approach. That is reality; that is today. We are
using traditional methods and the current PQRI

proposal and draft guidance will be in line with

lthat. At the same time, I think we will offer in

the draft guidance some opportunities to bring in

at-line methods which could be very rapid and the
draft guidance may include information on the use
of NIR methods itself.

Butaunder;the.EAT&sgenario;whereMQQ,Will,
move towards a different paradigm, where you have
multivariate quality by:design approach, where
somebody could have on- and/or at-line testing
methods for all critical components and processes,
where you are looking’at homogeneity with respect
to drug as well as all critical components,
excipients and so forth, that is a high level. So,
we are not requiring that because that system is
adequate for intended use. But if somebody goes to
that, the PAT guidance will allow that to happen.
Then the question comes why would anybody do that?
What is the incentive?

I think the,incentiveTwould_be;whét_we,
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have heard from many éoﬁﬁéﬁiéé];tékdo thé”fight
thing. For first-time manufacturing it makes
business sense. It makés all_sortsAofksensé from
an efficiency perspective. But alsb from a
regulatory perspeétive there is another sét of
incentives that come“thiough. It is the risk
itself because now you havevfocuéed(attention,on
the entire system and you are better able to
control that. So, you have a lower risk leading to
a lower regulatory concern. So, that is the added
incentive that sort of Can,comekthrough this
process.

[Slide]

So, the new technology solutions and - the
PAT, just to sort of Wrap up”mY”thoughts on that,
the draft guidance may include information on the

use of NIR methods. I am not promising - that but we

technology group has already proposed validation
criteria for NIR and it will be published as a USP
PF article so that already is a source of
information, plus therefare'other‘exCellent
monographs on NIR validation, and'we have our own
laboratory experience with,Niﬁ]and,NIR'imaging
methods so we are in a good position to sort of

'MILLER REPORTING COMPANY, INC.

735 8th Strest, S.E.

Washington, D.C. 20003-2802
(202) B546-6666




sgq | ; : G R e ;124w

1 |give some guidance on how oné would do this

2 at-line.

3 The proposed PAT guidance will further

4 |elaborate on how to introduce new technologies to

5 improve process understanding and efficiency. So,
6f:it is win-win and,we;argkaYing in a step by step

7 fashion. |

8 [slide]

9 I will just sort of share some da;awwith
10 f|you. Here iéwcur most recent publication that is
11 |lon the web site of AAPS PharmSciTech. This was

12 done in our lab by Rob Lyon and others where we

13 [ looked at near-infrared spectral imaging for

C i; -quality assurancejof,pharmacology‘products,

A5 focusing on analysis Qf tabletsft@wassgssipowder
16 |blend uniformity. Here you can do‘this’in akmétter
17 of seconds, and the issue of sample sizeyand»so
18 || forth is not an,issue, _Alghgugh the challenge here
19_ that we are facing is the scalekof;sdfutiny, it is

20 ||la fraction of a tablet so it is far more sensitive.

21 So here are four examples of commercial
22‘ blend of flurosemide tablets_vétsus experimenta1
23 blends with various degrees of blend homogeneity
24 and you can see how easily one can pick this up.

25 |[lso, there is still some work that needs to be done
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with respect to acceptafi¢ce ¢riteria but the
technology is there.

[slide]
With the PAT cgngept,'foéusing on
multivariate, I do want to sort of address the

issue of dissolution. When we focus only on the

drug there are many circumstances where there is a

risk of noon-homogeneity with respect to other
components. .Ewasxampléz,he¥§diﬁ_a;9%§?hsFu§¥W9n,,
what happens when‘you‘don’t havewadequacy or
uniformity of mix with respect to magnesium
stearate. Here dissolution failures occur at the
early part of the run and the later_part Qf‘the
run. So, the stratified sampling plah for
dissolution is a question but, at the same time, I
think with the PAT we can address all these issues..
[Slide]
Just to illustratemthatgpoint further,
here is an excellent example from Pfizer presented
at our PAT subcommittee. If you look at the
control blend, and thejfocus:is,éh the green spots,
and look at the problem blend, look at the green
spots, control blend had normal resolution; poor
blend had slow resolution. Matrix level ...
differences relate to distribution and particle
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1 ||size of disintegrant Withih théﬁ biend;  And, blend

©2 |can lead to dissolution challenges too because of
3 ||non-homogeneity of the éxcipients,,
4 [slidel
5 So, gort of in a continuum, I think the
5 PQRI proposal is acceptable. It is a step above
7 [the current USP requirements, and it‘iS'an
8 |improvement in terms of focusing on the stratified
9 scheme to making the sampling more representative.
10 That sort of covers one aspect.
11 In the future new technology will further
12 | help to improve but, as we have said already, PAT

and new technology are not requirements. These are

E<options available for companies which can do this.

"l so, with that I will stop. The USP content
uniformity is just for your information so that you
know what all that is. | |

18  DR. LEE: Thank you very much. Any
‘19’ questions for Ajaz? Yes, Marv?

20 DR. MEYER: This is a somewhat political

21ﬂiquestion I guess. Some people accuse the agency of
22 implementing guidances while they are still in
draft form. I notice on page five, under "next

24;isteps," you have draft guidance training of FDA

25 Jstaff and then final guidance. Are you training
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these people to implemehtﬂthe;drait‘guidance?
DR. HUSSAIN: What we do is when we are
ready to have a final guidance ready to go out, we

train on that. Actually, the training just before

‘| the final should help us to fine-tune that. That

has been our way of sort of making sure the final
guidance has captured every part. It is done at a
later point when we are ready to;issue the final
guidance.

DR. LEE: Art?.

DR. KIBBE: When you are talking about the
number of times you sample th;oughoutlthe,process,
you are saying you are going to sample at 20
different places unless;yoﬁ have quowkpercent RSD
and then you will_sample}ap»;o‘different”places?

Is that right? |

DR. HUSSAIN: No, the 20 locations are for
the validation run. . So, fo:‘the validatiqn
experiment essentially you have three samples
collected at 20 different locations so you have a
total of 60 units being analyzed. In routine
production if you have;classified‘your powder blend
as readily complying, having lesé‘than;fourkpercent
RSD during the validatidn( thenVYOu,take‘lo tablets
from 10 different 1ocati9ns,wmAl§hngh you will
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take three tablets frémf15 15éatiQn$fY0u will
analyze only one each from different locations. If
you don’t meet‘thekmarginallykcomplying or if you

are marginally complying to that, then you will

_analyze 30 tablets from 10 locations.

DR. KIBBE: I just got lost on your
numbers.

DR. HUSSAIN: During routine production
the number of locations is 10. .

DR. KIBBE: So, 10 times during the tablet
run.

DR. HUSSAIN: Right.

DR. KIBBE: And how many tablets at each?k

DR. HUSSAIN: Stage 1 would be“ong,ﬁpqm
each location, so 10 total. .Stage 2 would be three
from each location, so that Wﬁulémb?m39@99ﬁéé__,_,wm
during routine production.

DR. KIBBE: And we expect to be able to
get statistically significant,understanding of the
first million tablets by looking ét’onektablet?
Right?

DR. HUSSAIN: As I said, the question is,
is it representative;,:Unﬁépﬁﬁnatg;y, if,ybu'lOék
at the current standards, these are minimal
standards. These are the minimal standards of
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today so tomorrow you can have a better system with
PAT. So if you want to go forwlower,riék, go to
PAT.

DR. MOYE: Can I follow-up on that?

DR. LEE: Sure,

DR. MOYE: There are standards for that,
methodology that havewbeenqavailablehnqw.for,abqun
forty years on determining the appropriate sample
size for the given background rate, if you will.k I
take it that has not been implemented here?

DR. HUSSAIN: It is a loaded question and
the answer to that is two-fold. One is the GMP
process essentially is a process that focuses on
building quality in. So, the combination of all
the GMP reguirements of'documentétion, ChQCking and
so forth, and all that, allows one to use USP type
standards to release and that is the logic that the
current system works undex,w

The sample has to be representative and
GMP plus the USP type is sort of the minimum
standard that we use today. A sfatistiéally based;
sampling scheme I think is what we started from
years ago, in the 1950s is when that came about.
Then, we have the current system of GMP plus
compendium standards as being the minimal
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standards.

DR. MOYE: Okay, that is where‘Wenhavek
been but where are we going? Let me QSk,YQU
formally, do you-anticipate at some point in the
foreseeable future being able to implement more
standard methodology into this process, into the
gsampling process?

DR. HUSSAIN: Well, I think there are two
scenarios. Definitely, with the PAT we are moving

in that direction. Just to share the example

forth, our current standards are what we call zero

tolerance standards. If vou look at the USP, at

stage 2 mo tablet should be outside 75-125 labeled
amount, and the RSD that we accept is about 7.6
percent. If you know it is a normal distribution,
you know there are seVexaluunipswqupsidewﬁhaﬁwmu.MWH
75-125. It is simply a matter of chance whetherw,
you find that unit and reject that lot or you
don'’t. So, unfortunately, the current“standard,,
that we have does not fully take into consideration
the underlying statistical principles.

DR. MOYE: Well, what do we do about that?
How do we agree that it doesn’t? What happens

next?
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DR. HUSSAIN: It hééwbéénchékshandard for
years so what we are trying to do is help improve
that in a step by step fashion, bringing more
science into 1it.

DR. MOYE: Then, just to push you, what 1is

| the next step here? I mean, now we are talking

about sampling, if I understand right, one or two
tablets per million.

DR. HUSSAIN: It could be that.

DR. MOYE: - Okay, so what then specifically
is our next step?

DR. CHIU: Right now'the‘US? sampiiﬁg plan
is that you take 10 tablets from a million'tablets
of a batch, regardless where you pick them. The
new proposal, the stratified methodology, is that
you will have to identify during the wvalidation of
these 20 locations which are critical. So, those
are the locations whichymay have'deviatiqns,because
of blending. So, therefore, ome way you look at it
is that during the blending validation you identify
the critical points. Then for pfoduct, at release,
you also identify these 10 critical locations.

Right now we know the initia;wlocatiqn and
at the end of the batch would be most vilnerable to
be outside the 1imits.kjSo, that wguld;be, |
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definitely picked up. The rést of the locations

will be based on manufacturing to identify other

critical locations. So, those 10 tablets will be

|| much more representativeﬁof,aﬂbatch_so you can

ﬁVcatch your deviation easily. That would‘all’be‘

performed, you know, during the validation period.
So, I think this proposal is a much better way to
assure product quality and it is an improvement.
It is not perfect. If you want to do statistics on
a minimum batch you probably neédkmore than é,
thousand tablets to be tested. So, our idea is
that you have process control gnd”ypu have release
testing and the testing has to be more
representative per batch.

DR. LAYLOFF: Let me comment--

DR. HUSSAIN: No, let me answer that. The
answer I think is simply this, the testing is only
one small part of the system. I mean, I think you
have to look at it inﬂphat“perspective,beqause the
GMP requirements requife yéu to qualify every step
of the way and you are monitoring every step. So,
this is one small part of the entire quality |
system. jCan_the,sampling be improved? Definitely.
But for an entire,systemS‘approach, you havewto
look at it from that pérspectivewbecause;you have a
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validated batch and then you have minimal testing

to essentially ensure that the validation worked

Jevery time. So, it is a gross failure test from

one perspective.

DR. LEE: Tom?

DR. LAYLOFF: Yes, I was going to comment.
I think we have lived with the statistical =
absurdity of assuming that,the,baEC#‘iéra-normal,,
distribution and that anew,tablapéwarejwu,,,;'W S
representative of this normal distribution.
However, I went through probably the content
uniformity on 20,000 batches that we had analyzed
in our laboratory and it is absolutely startling
that it works. I mean, we don’t find the,failures
there. I have actual;y:taken cases wherekahad_my
laboratory with automated analysis(rUn 600 tablets
out of a batch and I think the controls, the GMP
controls are what makes it‘wérkwb¢9§use,it_i§m
statistically absurd.

DR. MOYE: I guess if you have a problem
that is hyper prevalent, then I imagine that this
small sample might be of some benefit and I would
agree that sampling four out of a,milliOn is betterx
than sampling two out of a millipn, but I don't
think it is vety‘much better. 'Bﬁﬁ‘inyQu“have a
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problem that is not so hyper prevalent then, of
course, this is going to fail. If I understand you
right, you are telling me that;there are'additipnal;,

steps or assurances that you take and that it is

“'inappropriate maybe to make‘pgqmbig.of an 1issue

about thevstatistigalmaspect of samplingkbecause
anything that this inadequate step procedure
misses, the other fielder will catch. Is that
right?

DR. HUSSAIN: If you take a systems
approach to that in the sense of raw material =
qualification with documenting that, rechecking

that, every step is sort of followed and documented

'and signed by two people. So, that is the system.

The redundancies that are built in, in many ways
end-product testing, if you have built quality in,
is redundant to Startwwithﬁ‘WSQJg,fﬂ,nv

DR. LEE: I want to suggest that you two
go for lunch, get together at lunch. I think from
a statistical point of view it dqunftumakemsense,_
Is that right? But, yet, in practice it seems to
work and I-think that perhaps for products of high
quality it really doesn’t matter. glt,remindﬁmeTwa
getting speeding tickets. Bundredsﬁqupecple get
speeding tickets. But let me turn to Toby.
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DR. MOYE: ”TﬁfﬂéﬁéféﬁlM§£égihaﬁwpﬁeworutwqw,

per million get speeding tickets!
[Laughter]

DR. MASSA: I think wewhqveﬁspxpggled with

exactly the issue that you are talking about and

Ajaz’ point. I think none of us agrees that--you
know, regardless of what sampling plan you use, T
think we all agree that;theﬁrati¢ﬁ§1§ Qf sémpling
from such a large batch was something that we all
questioned. I think where we will feel comfortable
and where we do take comfort in the current
situation is that most of us work toward building
quality into the manufacturing process, not testing
it in as a result of either,endfbfoduct or blend
uniformity testing. We look at critical process
parameters and we know that when you add a drug to
a blend youbhave gone through great pains in
development and validation to look at“criﬁiCal,_“
parameters like mixing speed and mixing time to
know when you have'ach;eved:hqmqgeneity of the mix.

Granted, some bf the issues we have
identified as a result of that process point to the
fact that even though you may have achieved
homogeneity at the time of blending, sometimes you
get post blend transformations that cause you to

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.

Washington, D.C. 20003-2802
(202) 546-6666




sg9g

.25,

10

11

2
13

14

15

16

17

18

19

20

21

22

23

24

136

want to look at the end-product. In parallel with

lour effort of looking at end-product testing, we

spent a lot of time_in,ourmaga;ytical’technologies
group putting a proposal together to USP'on NIR
testing of the blend because we think testing of
the blend using NIR isg probably a more viable
alternative tpﬂthe_end—product testing because it
is looking at a critical process parameter rather
than looking at an end product.

I also think that, on Ajaz’ point, we will
all be very happy when we can all'do'éontentf
uniformity testing on eVery tablet,going thrOugh a
line. I don’t know when that is going to happen
and when that technology is going to be
commercially feasible, butﬁwe hayg‘talked_about‘
that. As we do that, we are going to need a
different regulatory paradigm»becauﬁe'you are‘going‘
to be testing every tablet in a batqh,w,Yqugareqnot
going to test 10 tablets or‘30,tabléts,kand they
are not all going to pass.

To your point, we may find that, you know,

out of a batch of five or ten million tablets that

we may have 10,000 tablets that we identify as we
go through testing every tablet. That doesn’t mean
that the rest of that batch is bad as long as we
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can figure out wheré°E6fsegregﬁféwfﬁééé:féiiiﬁg“‘“M”
tablets. I don’t think that is too far in the .

future. I think the efforts that we are working on

| for PAT and the GMP initiative will ultimately get

lus there so that we won’t have to worry about

statistical sampling.

DR. GARCIA: Toby, this is;TOmQ'TOm
Garcia.

DR. LEE: Yes, Tom; could you speak'louder
please?

DR. GARCIA: Sure. The blend uniformity
working group, when we devised our sampling scheme,
we used a lot of operating characteristic curves
and we specifically tested the number of tablets
tested per location. What we demonstrated is that
by increasing above the curve the numbers that are
in the recommendation for both validation and
routine testing we really didn’t gain a lot of
increased power in discriminating. »For,example, if
you see ROC curves in the recomehdétibﬁ,”éédh'Qﬁe”'
of those points is a result of taking 5000
simulated samples,frdmfa batch ¢f;anWn standard
deviations and in each one of those you could see
that as we increased the higher numbers,ofysamples,
there isn’t a whole lot of difference in the
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discriminating power of the curves. So, that is a
strong argument»for”thelquespicn’on the samp1e
number.
The second point I would like to make is
that the group felt that it is more important how
and where you-take the tabletsmox;the:qapsuleé‘in

the batch rather than the number that you take.

Right now we are just looking at random samples.

For example, we take 30 tablets and Subjeqt them to
USP testing. With the proposal that we are putting
forth we are specifically ta;ggping;prqblematic
areas in the beginning of the batéh, end of the
batch and during bin changeovers., So, you can see
that if there is a problem;with a batch we are,a'
lot more likely to pick that up, even with the
number that we are taking, than if we continue with
random sampling. That is all I have.

DR. LEE: Thank you. Art?

DR. KIBBE: I think that,statistically
speaking the way we end-stage test is like the
"emperor’s new clothes." We think we have =
something that makes sure that our batch is good
and all the product,we put out 1is gopd, but it
really is ghosts and,mirrors,_‘Therewis,no,way of
statistically proving that. HOWéver, that evolved
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over at least ag long 4% I have been around. The
beginnings of this all Started_wiﬁhaequipment‘
was--you know, 1f you could get 10,000 tablets out

in an hour you were lucky, and now we are at a

i’completely different stage.

What has happened industrially is that the
evolution of the method of getting to the point
where we,nowuturnwtheptébl@pwm§9hinﬁmgn%h%§ gotten
tighter and better, and what we are really
depending on is‘the'pfoCéss'aﬁafﬁafhfhé éndestage
test. The endrstage test is kind of like Linus’
blanket. It makes Linus feel good but it isknot
really solving his problems. The sooner we can get
to the described situation where we actually are
running each tablet through NIR and lcoking at the
uniformity on the surfabe of the;t@blat_aswag,w,ﬁw,
indicator of what the tablet looks like, and the
sooner we get in-process controls that we are
really happy with, the better off we are going to
be in the long run. I am just happy that we are
moving in that direction.

DR. LEE: Very well. Thank you very much,
Ajaz.

DR. LAYLOFF: Could I make a comment also?

DR. LEE: Brief.'
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DR. LAYLOFF: Brief, okay. I was back on
the ground fl¢oryof”cdntent‘Unifcrmity when we were
doing digoxin and developed the single tablet
method instead of averaging 20 in a mortar and
pestle, and we found tablets that ranged from
50-300 percent in the‘sameabéﬁtlé;

Now, one of the things that you see with
this variance level 1is that‘thepa,is_an’analyﬁical
variance that is coming in there also. The HPLC
procedures themselves will run about one percent on

consecutive injections. However, you are talking

-fabout a sample workup there also. So, you are

looking at about 2,5fpei¢ent CV for the identical
amount of material for an analyst taking it from
the beginning to the end so you are looking at an
aggregate response. Content uniformity was a very
big issue and it has been very well addressed.
That is why I did about 20,000 batches to look at
it. ’

DR. LEE: Thank you very much. The next
item on the agenda is open public hearing. There
was one person“expressing interest to do so but he
could not make it. That‘means that there is no
open public hearing for this session. I prbpose‘

that we adjourn for lunch but because in the
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afternocon we have a couple of phone—ins we cannot

be one hour ahead of schedule. Let’s say that we

‘chome back here at 1:30 and I suggest that the

committee members study the background about the
issue to be discussed, polymorphism, over lunch.
Thank vyou.
[Whereupon, at 11:50 a.m., the proceedings
were recessed for lunch, to recon;ene at

1:30 p.m.]
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1 AFTERDNOON PR OfC'EkE:D I NGS
T2 DR. LEE: The topic this afternoon is
3 |regulatory issues related to crystal habits,
4 |polymorphism. The committee is well rested and
5 ;ready to go, and Gary Buehler‘is'going‘tc introduce
Gf’the topic for us.
7 Regulatory Issues Related to Crystal Habits
8;, - Polymorphism Introduction
: DR. BUEHLER: Thanks, Dr. Lee and thanks
10 fto the committee for inviting me to introduce this

vﬁzvery important topic to the Office of Generic

12A'Drugs. I am Gary Buehler. I am the diIGCtQ?_Qf:

 w;3:;the Office of Generic Drugs.
14 [Slide]
15 The topic thisﬂafteinooh’ié’reguiétory
16 |[issues related to the crystal habits or
17 |polymorphism in ANDAs. I will give a short, brief
18 fintroduction and, believe me, mine will be the
H;9 _least scientific of therpresentations.k Then
20 |Lawrence Yu will present scientific considerations
21 f|of polymorphism in ANDAs. Our expert comments will
22 |fconsist of Ken Morris, from Purdue University, and
23%1Leslie Benet, on the phone, from the University of

24 |California. Dr. Harry Brittain wasn’t able to be

25 ||lwith us this afternoon so he will not be making an
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address.

[slide]

The title of my presentation is
polymorphs--what’s the prOblem?“ Ovér”the,past year

or two we have asked this guestion a number of

“ltimes to the advisory committee to address the

polymorph issue. I know some of ydu have‘wondered
why we are spending this much time on polymorphs;
it seems like a simple issue to you folks. You are
scientists; you understand it. I am sort of a
quasi-scientist. I am a pharmacist; I am not a
Ph.D. I have had difficulty in understanding this
topic and people have explained,it to me a number
of times and it is my unfortunate position to have
to explain this topic to‘lawyers many ;imes»because
the polymorph issue,Oftén;sqxt,oiwflowswgyﬁxyintQ;H
the legal arena and weHhaveth5explain the issue to
our lawyers. That is why somehow,I;have to figure
it out and I have to have a fai:ly simple
explanation of it.

[slidel

I tell our lawYers that’polymorphs are the
same but maybe they aré different.k I say, you

me with sort of a funny look on their face and they
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say, "how can something be the same but, yet, be

different?" I say, "well, the same crystal

nﬁstructure; different form. They look different but

they are the same." So, they say, "continue."
[slide]
So Lawrence gave me this;examplé, diamonds
and coal. ‘Diémonds‘and_coal’areyqbviously very
different looking but they are both carbon. Take

it one step further and we talk about coal in an

'ANDA.k Is coal bioequivalent to a diamond? I don’t

think we will ever find that out. Does coal
exhibit the same identity, strength, purity,
quality and stability? Again, we probably will
never find that out. But I think everyone in the
room agrees coal and diamond are different.

[Slide]

Let's take,oﬁe,a little‘bitwéasiex‘to,
understand and a little bit ea?iér to apply to
pharmaceutical formulations, cf?éféllinéksuéar and
powdered sugar. I don’t know how many of you out
there are bakers but you know that we can'’t
substitute crystalline:sugar for powdered sugar in
many recipes that we use. They are both sugar and
if we put them in water they both dissolve and they

both will make our coffee'sweet,,_But if you look
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at a box of Crystalline.sugarkandka bOx‘o£ powdéred
sugar, pound for pound the crystalline sugar box
will be twice a big. Two pounds of crystalline
sugar equal about one pound of powdered sugar in
bulk. ;When;we‘dissolve_themea“probably could make
a bioequivalent formulation but there would be some
formulations that probably wouldn’t be
bioequivalent, depending on how the product was
formulated.

I use this example for our lawyers and
they actually seem to get it a 1ittle bit; the
light goes on a little bit. They all recognize
crystalline sugar and powdered sugar; they have all
seen it and they all recognize it as being quite
different looking, and they will recognize that it
is all sugar.

[Slide]

The 314.94(a) (5), which is an ANDA
regulation, states the active ingredient in an ANDA
is the same as that of the reference 1i$ted‘drug.
All ANDAs have a reference listed drug that is the
innovator product, and the active imgredient in an
ANDA product must bé the éaﬁe;”"‘

[Slide]

What is the "same"? Our regulation

MILLER REPORTING COMPANY, INC.

735 8th Street, S.E.
Washington, D.Q,“2009342302




599

25

10

11
12
13

15

16

17

18

19

20
21

22

23

24

146
preamble clarifiss ths defifition of "same" to meet
the same standards foruﬁdén;ity ésldéééribéd in‘thé'
USP. In some cases, howevér, FDA may prescribe
additional standards such as crystalline structure
and stereoisomeric mixture. TIf you have any
questions as to what is the same and what isn’t the
same, you are directed to call the Office of
Generic Drugs.

[slide]
What is polymorphism? Different physical

forms of the same chemical structure. This is a

| very simple definition. This is my definition that

I use for the lawyers. Lawrence will give a
definition that I belieye willtqccupy\three or four
slides. But basically this is it. Different
polymorphs may exhibit different properties,
including stability, very importantly stability,
and biocavailability. This is the critical
congideration for ANDAs.

[Sslidel]

With modern te¢hnology,,the identification
of multiple polymorphs has become easier. Some
people have made actual science out of identifying
polymorphs for drug products. Because of their
unacceptable properties hoWever,kthe majority of
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these polymorphs have littlewutili;y‘and cannot be
developed into quality products.

[slide]

Let’s go into a little history of What the
problem is for the Office‘of“GenericﬁDrugs. Again,
the problem overfIOWS'ihtp thé legal aiena. ~On
September 29, 2000 a citizen petition was filed by
Glaxo SmithKline for cefuroxime axetil, the
innovator product Ceftin. The petitionurequestedkk
the FDA deny approval of any ANDA for cefuroxime
axetil whose active ingredient is wholly or
partially in a crystalline erm. The innovator
product uses entirely the amorphous form for
cefuroxime axetil, or require stringent drug
substance and drug product specifications for solid
state form, including the content Qf theyindividual
polymorphs.

[slide]

There was also,a‘USPwmonograph petition
because the USP monograph at that time specified
that the polymorphic form of cefuroxime axetil be
the amorphous form. We met with USP on the
monograph issue and we met numerous, and I do mean
numerous times with the,lawyers iﬁ”drafting a
37-page response that detailed our scientific
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position on polymorphs. Thig response is in the

public record. ,I b¢;ie&eWit has also been provided
to the advisory committee as background information
on a couple of occasioné. |

[slide]

Another fairly important drug is
omeprazole. About four months before the pediatric
exclusivity‘for'Prilosec was due,to’expire we were
informed of a possible polymorphic issue. I really
can’t give a whole lot of informa;ion on this
particular issue because although it was made
public to the various generic applicants, it was
not made public to the general public. But after
significant review of the available data, and again
many meetings with both the review division who did .

the initial review on Prilosec, the Office of

| Generic Drugs and our Office of Chief Counsel, the

issue was addressed. =

[slide]

Lastly, fluoxetine; this is Prozac. On
July 18, 2001, about two_weeks‘before the pediatric

exclusivity for Prozac was due to expire, we were

informed that aaiPhARMA of North Carolina held a

patent on one polymorphic form Qf,fluoxetine, ,They
asserted that their patent claimed the drug product
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or method of using Prozac and should be listed in
FDA’s Orange Book. However, only the NDA sponsor
is authorized to request a patent listing in the
Orange Book and aaiPhARMA was infqrmed‘of that‘so

they, therefore, requested Eli Lilly, the NDA

lapplicant, to list this particular patent in the

Orange Book.

[Slide]

Eli Lilly informed aaiPhARMA that they did
not plan on listing the patent in the Orange Book
because they did not;believe_thatuthe,pdlymorphic
form claimed the approved drug p:oductg aaiPhARMA
appealed back to the FDA and FDA went back to Lilly
and said will you reaffirm that this patent will
not be listed in the Orange Book?

Understand the:significance of the listing
of the patent into the Orange Book. If this patent
were listed in the Orange Book the pending ANDA
applicants for any pending ANDA fpr'fluoxetine at

that time, and there were 20-plus applicants, would

|have to certify to this particular patent as to

whether they infringed it or they did not infringe
it. The certification”psugily isfin the form of
what we call paragraph 4 certification‘which
challenges the particular patent. 1In doing so,
MILLERQREPdRTINGfCQMPANY;”INCJf"“““"5‘“'
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they would give either the patent holder or the NDA
holder an opportunity to sue«them. There would be
a 45-day waiting period that wodld/enéue
immediately and during that period the innovator
company or patent holder could sue each ANDA
applicant, and that would trigger a 30-month stay
of approval and the Office of Generic Drugs would
not be able to approve any fluoxetine products
during that 30-month period.

So, that is,thé legal significanﬁe of this
polymorph issue. 1In this Particular,casgj;ﬁkimw_W,m
Lilly replied back to the FDA that it was not
listing the patent. Therefore, it kept the door
open for the approval of the ANDAs for fluoxetine
and, in fact, on August:2j“I believe,'the first
ANDAs for fluoxetine were approved.’ Those were the
ANDAs that had 180-day éxclusivi;y. Then the
subsequent January, about 20-plus additional ANDAs
were approved for fluoxétine,ﬁ There are quite a
few of them now.

[slide]

aaiPhARMA then asked FDA to list the
patent. aaiPhARMA was not giving up. They asked
the FDA if Lilly wouldn’t list the patent, they
wanted us to list the patent. But we replied that
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1 [lonly the NDA app1icant Eéh iiéE~thefpateht’in the

wwwx 2 JfOrange Book. ~ aaiPhARMA sued us. Well, we are
3 ||being used to being sued. We get sued‘preﬁty
4 |regularly, and this was‘another”éneQ  We were sued
5 in North Carolina I believe--I think it was in
6 Richmond. Eventually, to make a long story short,
7 JaaiPhARMA lost the lawsuit and they also lost the
8 |appeal. The lawsuit was not whether their patent
9 should be in the Orange Book; the lawsuit was
10 Jwhether they couldylist;the’pétent;*they, the
11 |patent holder could list it and not only the NDA
12 jholder. The court affirmed that our regulations

13 | state clearly the NDA holder is the only one that

Tié can list the patent. FDA cannot do it and the
15 [[patent holder cannot do it.
16 These three cases just portray the
17 [problems that we have encountered in the Office of
18 ||Generic Drugs over pOlymorphsg”H;p_is_a?s;mple
19 | scientific issue, we believe, and can be explained
20 in fairly simple scientific terms, but as it
21 |loverflows more and morejintb,theklégal'arena, it
22 |becomes more and more'complicated‘forkthe Office of
23 Generic Drugs.

24 [slide]

25 In summary, ‘an ANDA applicant is required
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to demonstrate that their propodsed product meets
the standards for identity, exhibits acceptable
stability, and is biocequivalent to the reference

listed drug. We believé that 1is the;criteria,for

~lpolymorphs. We examine every ANDA through

llpicequivalence testing, through the data that they

submit in the manufacturing and control section of
the ANDA, and make sure that each ANDA meets the
standards for identity and standards for
bioequivalence, and we,believe;thatkthat is the
criteria for polymorphs. Thank you. Questions for
me?

DR. LEE: Questions? I don’t hear any.
Thank you. I understand that;Dr. Nair Rodriguez 1is
on the phone.

DR. RODRIGUEZ-HORNEDO: Yes, I am on the
phone. Can you hear me?

DR. LEE: I don’t think we can hear you
very well. ‘ | DR. RODRIGUEZ—HQRNEDO:

Well, I can hear you and I have no questions right

now.

DR. LEE: Can you hear me?

DR. RODRIGUEZ-HORNEDO: Yes.

DR. LEE: Good. If you have,questions,
just shout please. Welcome to thé,committee.
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DR. RODRIGUEZ-HORNEDO: Thank you.

DR. LEE: Les Benet, aré YOu on? It is
past 1:30 already. Les, are you there? I guess
not. Les will make a grand entrance.

[Laughter]

Lawrence, if the worst comes to worst you
will need to repeat what ydu'SaidQ

Scientific Considerations of Pharmaceutical
SolidQPclymorphism

DR. YU: That is fine.

[Slide]

Good afternocon. Distinguished chair ahd
members of the FDA Advisory COmmittee‘fOr
Pharmaceutical;Scienqe,‘my”FDA colleagues and
distinguished guests, it is my pleasure and. . e
privilege this afternaop;toﬂdiscuss,with,You
scientific considerations of polymorphism and
ANDASs.

[Slide]

During my presentation I will try to
address three questions. What is polymorphism?
How does polymorphism affect pharmaceutical
properties of drugs? To what extent should
scientific considerationé‘be givenktd polyhofphiSm

in ANDAs?
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[Slide]

This i1s basically a sketch to

Jdifferentiate habits, dinternal structures,

crystalline forms, amorphous forms, as well as the
hydrate forms. As you can see here, the compound
could have a difference in terms of external habits
and internal structure. Crystalline habit is
defined as altered appearance of a crystal. If you
go to the Smithsonian Museum you can see a variety
of forms of altered appearance or in scientific
terms crystal habits.

You could have different internal
structures. Here we show a crystalline or
amorphous. The definition of crystal is uniform
arrangement of atoms or molecules, while the
amorphous formwis defined;asAununiform,or
disordered arrangement‘bf mbleculeé,or atoms,has
you can see here.

For crystalline”forms“y5u could have;two
single molecules or you could héVe what we call
molecule adducts. For single molecules and many,
many other things the academic definition we call
polymorphs. 1In other words, all kinds of crystal
forms consist only--only--in the drug substance or
active pharmaceutical ingredients. ‘OtherWisé‘We
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call it molecular addudts, which could be

stoichiometric or nonstoichiometric. If it is

“Jstoichiometric you have a fixed ratio of cpmpounds

to the solvates. If the solvate is water, we call
it hydrate; otherwise“Wéﬁcallwit;§Q;Y%P¢ﬁ; There is
a fixed ratio of drug molecuies to solvateé,,,If
there is no‘fixeddratioﬂwehcallwthgmuwu;M‘;W
nonstoichiometrics;rﬂYQ#%CQuldwhave a_ channel; you
could have a layer or you could have the cage,
which is really quite unusua1 for‘us tOfSeé:in the
pharmaceutical field. As I said, for an academic
definition, sometimes polymorphs refer to all kinds
of crystals of a single or pure drug substance, as
shown here.

Therefore, the ICH Q6A definition of
polymorph is basically including crystalline forms,
amorphous forms, solvates and hydrates. That is
the regulatory definitionka_polmerphism, as you
can see here. The ICH Q6A definition, again,
includes crystal forms;’ambrphous, solvates and
hydrates.

[slide]

There is a variety of methods available to
categorize the polymorphic forms of drug
substances. A few are:herer crystallography or

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.

Washington, D.C. 20003-2802
(202) 546-6666




sg9g

UEL4

10

11

12

13

15

16

17

18

19

20
E

22

23

24

25

156

x-ray pattern diffraction; microscopy; thermal

i‘analysis or DSC and TGA; apparent 301ubility;_

intrinsic dissolution; infrared absorption or Raman

spectroscopy; and finally solid—State nuclear

[ magnetic resonance.

Although there are all kinds of methods
available to characterize the crystallography or
the form of drug substance, the key method to
differentiate the polymorphism is non—eqﬁivalent
crystal structure--non-equivalent crystal
structure. This is a defini;iye t§th¢x;§ﬁing of
polymorphic forms. The other methods are what we
call supporting resources. If the supporting
resource is validated with,c:ystallographic'method,
certainly this method canﬁbe}utiliz$d th
differentiate the polymorphic‘forms’or’po;ymorphs’
of the drug substance. So, once again, the
existence of polymorphic form is non-equivalent
with crystal structure, for example, non-equivalent
x-ray diffraction patterns. Other methods are
supportive.

[Slide]

All kinds of physical chemical properties
can be affectedkby polymorphs,/ What,is relevant to
the pharmaceutical properties here is the melting
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point; hygroscopicity; chemical and physical

| stability; apparent solubility and dissolution;

biocavailability and bioéqﬁivaleﬁce'aﬁd, finally,
manufacturability.

Although all these properties could
potentially affect the‘polymorphiC'formj they do
not always. In other words, if you see different
polymorphic forms and you say YOu can impact
different bicavailability, this'is not true. It
could potentially impact bioavailability but not
always. Not always. I will try to use the same
example to show you hcwkthe,polymorphic forms
potentially affect these properties listed in this
slide.

[Slide]

First there is the melting point. About
ten years ago when I was workipgf;n‘the laboratory
on fluoroquinolone, we‘reCeivedkakstartkform;of
this specific quinoline. Actually, this‘start form
is very, very hygroscopic. In fact, if you take a
few grams out and expose it to the air, a few
minutes later, five minutes or so, the solid form
becomes liquid. It is totally liquified. It is so
hygroscopic that it is impossible to work with.

So, you go through the soft form gselection as well
MILLER REPORTING COMPANY, INC.
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as what we call polymorphic erm,selectiQn,

Certainly as a scientist you have a

“fmicroscope in the lab and the first thing you want

to loock at is what kindg,gﬁwprystal form does soft
form have. In this case,wéiwill alsoucértainlY
increase theftemperature, As you can see under
(a), when the temperature increased about 142
degrees the polymorphic form, in this case solid,
is melted, ligquified ahd recrystallized. It gives
you a very beautiful neEdleflike picture. When the
temperature continues to increase to about 168,
form II here, it is again melted, liquified and
recrystallized. The melting point‘of form‘III,is
about 202 degrees df C after that and when the
ﬁemperature increased beyond this,’thisybasically
is a form III, melted and degraded.

So, if you started with a polymorph (a)
you can see three peaks. You can see polymorphic
I, polymorphic II and polymorphic III. However, if
you look at (b), if you start with polymorphic (b)
you do not see peaks in polymorphic I and
polymorphic IT. fThiS»istQlmeFPhi?‘;( th;s”isoa
IT and this is a III.

[Slidel

As we can see, definitely the polymorphic
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forms affect the melting point. This is how the

| polymorphic form affects the hygroscopicity. You

can see here form I and form IIT. Form IIT is much

less hygroscopic than form I, picking up 4.5
percent moisture from the humidity from 0.1 to
about 80, while form III only picks up about 0.5 or
less percentage of moisture, That shows that the
polymorphic forms or polymorphism will affect the.
hygroscopicity of the drug substance.

[slide]

This is éOlubiiity.‘ As you can see,
polymorphism certainly affects s@lubility
tremendously. -~ The more‘stablekthe polymorph is,k
usually it is less soluble. This shows here that
form III is much, much less, at least 30-fold less
soluble than form I.

[Slide]

Having said that, in order to show the
polymorphic form effecg‘on biQaVailability I will
have to pick up awpooriy soluble drug because
highly soluble drugs are all highly different
solubility but they don’t neCessarily translate a
difference in bioavailability. So, the drug I
picked up in this case is‘a carbamazepine, which is
well familiar to you I am sure. With this

MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.

Washington, D.C. 20003-2802
(202) '546-6666




599

10

11

12

13

14

15

16

17

18

19
20
21
22
23
24

25

160

carbamazepine you have a form I, form II and

dihydrate form. This is basically an intrinsic

||dissclution experiment. As you qéﬁfsée”here, form

I has a much higher intrinSindiSSOlutiOn“thanuthe
dihydrate form and is higher than‘form,IIy mEOﬁmNII”
has a much higher diSéolutidnfratekthan the‘, 
dihydrate form.

[slide]

How does this translate into the
bicavailability? As you can see here, this is
bicavailability conducted by comparing a solution
versus form I and versus a dihydrate form. This is
a suspension so you don’t have exclude the
potential effect of,fqrmulatipﬁ.__Askyou can see
here, the solution is much more biocavailable with a
much higher absorption compared to form I and
compared to the dihydréte form. As,you can see
here, the dihydrate form has“a,qmax va;gevaypund‘z,
while form I has a Cmax value about 3.5 while the
solution has a Cmax volume of 4.5. The same thing
is true with respect td absorption, what we éail,
the area under the curve or AUC, So in this ..
respect, for poorly soluble drugs the polymorphic
form does impact, does’affeét bicavailability under
the same formulation anditionsxﬂn,
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[Slide]

Lastly, the polymorphic form will affect
manufacturability. With different polymorphic
forms different manufacturing procéssesﬁméybe‘have
to be designed in order to manufacture quality
products. So a polymorphic form will affect
manufacturability; On the other;side, the
manufacturing process could potentially result in
inter-conversions of polymorphic forms $o W§’have“
to be careful. 'For‘exaﬁple,‘mi;iing or
micronization, wetkgranﬁlationkot épray;drying,
those processes will potentially result in
polymorphic inter-conversion, for example, form I
could potentially change to,foﬁmvll, I say |
potentially. It is most unlikely to happen but
sometimes it does happen.

[Slide]

With this introduction, I want to discuss
with you the decision tree developed for .
polymorphism in ANDAs. The objective of the
decision tree 1is basically for e&aluating when and
how polymorphs in a drug substance in ANDAs should
be monitored and contrqlled. "Basically, during the
development of those deciSioﬁ,ﬁréeS Wé;ﬁ§§§@?§”{WHM
consider two basic principles. One is ICH Q6
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decision trees on polymorphism. The second is the

biopharmaceutics classification system. The ICH.

{QsA decision trees were introduced on May 9 at the

previous advisory committee meeting.

These decision‘trees,basically‘apply for
the polymorphic screen of _new drug applications,
not for abbreviated new drug appliéations._,We‘also
introduced the concept of biopharmaceutics
classification system into the decision trees for
abbreviated new drug applications. So, before I
talk about those decis 10 n trees I want to talk
about this ICH Q6A very briefly and also spend
three slides on the biopharmaceutics classification
system. | k

[slide]

This is basically an overview of the ICH
Q6A decision tree: investigating the need to set
acceptance criteria for polymorphism in drug
substances and drug products for new drug
applications. Again, this ICH Q6A is app%ie@wfqrwl
new drug applications.‘ They’cénéiét,d£ three
parts. Part one, do multiple polymorphic forms
exist? Therefore, new drug applications tend to
begin with polymorphic screening or what we call
diligent polymorphic screening.
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Part two 1s routine polymorphic teSting of
drug substances. "DS" stands for drug substance.
"DP" stands for drug product valuable. Part three

is routine polymorphic testing of drug productsk

Jvaluable. So this is to see if there is a need to

lset up acceptance criteria for drug substances or

drug products for new drug applications.

[slide]

Now let me introduce very briefly
biopharmaceutics classification system concept, =
which has been discussed many, many times at this
FDA advisory committee meetings, previous meetings.
As you can see here, when a solid'dosage form, such
as a tablet or capsule, is given to a patient the
solid form tablet orfcaPSule'will'disintegrate in
the stomach. Where the disintegration of the
tablet or solid dosage forms will occur, dissolved
and undissolved drug will be emptying from the
stomach to the small intestine where the solution
or disintegration continues;to occur so the
dissolved drug will cross the intestinal,membxane,
going through the liver and reach the systematic
circulation.

So, thenprocesses;involved in,‘thi_si
determines rate and extgntwqf%ébggrption indlﬁding
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|lgastric emptying, transit, dissolution, absorption

and metabolism. When we,ta1k aboﬁt the(‘
bioequivalence studies, the factors involved in
dissolution and absorption have a potential effect
of products--gastric emptying, ﬁransit,ahd
metabolism will be involved but most unlikely.
Because of that, we have”a‘dissélutionkraté andyWe
have an absorption rate. The SQlution rate can be
expressed traditionally:in'equations as we have
here. We have D as the diffusion‘coefficient; S as
dissolution surface area; H as aqueous'boundary‘
thickness; C as solubility and Cl as concentration
in the dissolution media. Absorption rate as a
determining factor is the permeability. So for the
dissolution rate another big determining factor is
solubility. So, the key factors involved in limits
to the oral drug absorption herefaré solubi1ity and
permeabilityé-from solubility to permeability, two
key parameters.

[Slide]

So, basically this is how the BCS was
developed. The biopharmaCeutids élassification
system is a scientific framework;fo? éiaééifyihg
drugs based on their‘aquéous solﬁbility and
intestinal permeability} When you have tWo'
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variables, each variable has two levels. You have

four classes, as shown here. Class I we call
highly permeable, highly soluble,compound. ‘Class
ITI is poorly soluble, highly’permeable., Class III
ishighly soluble, poorly pexmeablé,r_singlly{
Class IV is poorly soluble and poorly permeable.
This has bee a scientific investigation for the
last ten vyears.

[slidel

The title of the guidance was waivers for

in vivo bioavailability and bioequivalence studies
for immediate release solid oral dosage forms based
on the biopharmaceutics classification system. The
guidance was mainly drafted by Dr. Ajaz Hussain,
who 1s sitting here. This guidance basically
correlates ‘in vitro dissolution to ;Q vivo
absorption. That is why, on this scientific
principle and knowledge, you can use in vitro
dissolution in in vivo studies.

[slide]

Having said that, we come back to the
decision tree for polymprphi¢ forms;k Basibally,:we"
have developed three decision trees for polymorphic
forms in abbreviated newwdrug‘épplicétions;

Decision tree number one investigates the need to

MILLER REPORTING COMPANY, INC.
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set acceptance criteria of polymorphic forms. In
other words, we want a decision tree if there is a.
need to set up acceptance criteria for drug
substances and drug products. If there is no need,
then there is no‘need,for us to look at the
decision tree number two and decision tree number
three. |

If there is a need in decision tree number
one, we come to decision tree number two. Decision
tree number two, instead of evaluatingwif‘ip‘ig
necessary to set acceptance criteria for a drug
substance, it tells you how to set basic acceptance
criteria for a drug substance.

Decision tree number three basically

fillustrates if there is a need to set acceptance

criteria for drug produpts’and’if there is a need
how to set up acceptance criteria for drug
products.

[Slidel

Now let’'s go into detaiipbne‘by one for

these three decision trees. That is the center for

lour discussion todavy. Starting with the first

question, are there known polymorphs with different
apparent solubility? 1If the answer to this is no,

then basically no further testing of polymorphic
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acceptance criteria for both drug substancé and
drug product is necessary.

If the answer is vyes, weyCome'to the next
gquestion, are the known,polYmQrph§ £igh;y\goiﬁﬁié?‘
In other words, are allithese polymorphs highly
soluble? If this answer is vyes, then you come to
the no further testing of polymorphic acceptance
criteria for drug substénce,andydrgg préducﬁ. If
the answer is no, you go to decision tree number
two.

I spent three slides to introduce the
biopharmaceutics classification system. What this
means 1s I introduced the solubility classification
in order to answer thisiquestion.k Are all known
polymorphic forms highly soluble based,ohtthe BCS
solubility criteria, classification criteria from
BCS classification system?

Let me explain;‘first, there,are‘knowp 

polymorphs with different apparent solubility. Why

~f1do we ask this question up front? Let me introduce

lthat.

[Slidel
In the ICH Q6A decision trees start with
due diligent polymorphic screening. This is for
innovators, for NDAs. For ANDAs we tend to receive
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many, many applications, sometimes up to 20, for
the same drug substance. So, because each company

uses a different route of synthesis or sometimes

uses a different process it gives FDA reviewers a

good picture of what might be happening, what,might
be going on for this specific drug substance. 1In
general, each applicant needs to haveiédequate
knowledge of..drug substance polymorphism to make
appropriate decisions, otherwise we don’t know
whether it is necessary to set up criteria or not.
So, we have to have adequate knowledge of the drug
substance polymorphic forms to make‘apprOpriate
decisions. Each applicant has a unique approach.
They may use different unique approaches to address
polymorphic issues. The knowledge or information
on polymorphic forms may come from literature; may
come from patents; may come'from‘compepdia;‘may
come from experience ortwhatever,approach the
generic company uses.

DR. LEE: Oh, i think this is Les.

DR. BENET: Yes, this is Les. 

DR. LEE: " Les, welcome to the committee.

DR. BENET: Thank vyou. I can’'t get on to
the video because I don’t know my password, or
something.
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DR. YU: shall I continue?

DR. LEE: Yeg, please.

DR. YU: I want to repeat this slide siﬁce
it was interrupted. In general FDA receives many
ANDA applications for the same drug substance.

Each sponsor will need to haye adequate knowledge
of drug substance polym§rphism‘in Qrdef f9r them to
make appropriate decisions. Each applicant has a
unique approach to addréss pdlymorphic issues and
the polymorphic informationwmay,com from'
literature, patents, compendia,mtheirkown
experience or whatever approach they prefer or they
want to use.

The key point here is that decision tree =
number one emphasizes knowledge to convince us,
FDA, to say you now,canrreproducibiy or
consistently manufacture generic products which are
equivalent to the reference listed products. We
emphasize knowledge; we emphasize information in
the decision tree for different approaches. You
may choose your own approach and we want to know_
that knowledge and infdrmation to conVihce(usWthat
you can consistently, reproducibly manufacture the
quality product which is equivalent to the
reference listed product.
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[slide]
Also I want to discuss examples of

polymorphs appearing and disappearing, sometimes

9? called the mystery of‘polymorph%gmf“WAsmyop_gangseek

for this specific product, we have alpha, beta and
gamma. The melting pdint for the alpha is 59-60,
beta 63-64, gamma 69-70. So, there are three
polymorphic forms. In 1921 alpha and beta were
discovered in Australia. All alpha converted into
beta. As you know, there are many, many
polymorphic forms. The most stable form tends to

survive. When you start with polymorphic screening

| you tend to discover the least stable form first

and the most stable form you will discover last.
So, once you discover the mqst,stable form, in
many, many cases you actually cannot go back to
discover the least stable form or even use the same
approacheé,’ih\this'éésé éibﬁémégﬁVéitiﬁéwiﬁﬁé‘bété”
but not gamma.

About 15 years later the gamma was
discovered in a different country. In this case
either alpha or beta converted intowgammaf‘ This
basically follows the principle of a theory of
thermodynamics because the most stable form will
exist. So, the unstable forms, like alpha and beta

MILLER REPORTING COMPANY;”iNC. )
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convert into théxgamma;” However, 50 years later
alpha was discovered in India, and no beta and even
gamma is mentioned. So, what I want to say with
this slide ig with the current ﬁcchnolcgy that we
have right now it is ve;y'difficult, even with due
diligent screening, to say I’havepdiécovered éil
the polymorphic forms. It is very difficult to
say. So, in this regard we have to take risk
management . We have to evaluate risk versus
benefit--risk versus benefit.

[Slide]

Also, 1in decisionwtree,numbérfbﬁeTWé”haVe
to address thoroughly the stability. This BACPAC
guidance applies to new drugs as well as to ANDA.
Generally, only two physical propercies of the drug
substance, morphic form and particle size, are
considered Critical‘for:eValﬁation of equivalence.
So, in order to shcwkthe_equivalence,cf phySiCal
properties conformance to established acceptance
criteria for morphic fofm, or where acceptance
criteria do not exist, the isolation of the same
form or mixture within the range ofyhistorical
data.. This is the basic BACPAC TI.

What I want to showvis that even though it

is not necessary to set acceptance criteria under

MTTTDD DDDADMTTAST HAMDANY hat NTal
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all kinds ofAsciéntific cbnsideratiéhs[:ﬁheré is
not much risk to not setting up acceptance criteria
but scientifically it ié a gooa iaéé“t§ have
initial scientific characterization of the
polymorphic forms using different approaches, such
as x-ray powder diffraction, DSC/thermoanalysis,
microscopy and/or spectioScopy) to,provide
historical data even thbugh FDA does not ask for

acceptance criteria for drug substance forms and

7fdrug products, it is still a good idea to have

initial characterization so in the future if a
manufacturing process changes you know that the
polymorphic form is equivalent to the original form
manufactured.

[slide]

Now let’s move to decision tree number

Jtwo. In decision tree number two the first

J|question is, is there a polymorphic specification

in the USP? If the answer is no, you basically set
up new polymorphic acceptance cr;tgria, If the
answer is vyves, you basically evaluate if the USP
polymorphic specification is adequate. If it is
adequate, if it is okay you basgsically set up USP

polymorphic specification. 1If it not, you set up

'vnew polymorphic specifibation.
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Why is that? Tet mé eéxplain why. In
general USP does contain melting point ranges but

not necessarily polymorphic specifications. So

lleven though the melting point range may be

considered as a specification, FDA wants to

llevaluate to make sure that the melting point in the

range of the specification is specific, unique and
what is the intent of the_so;called,polymofphié
specification. If theremis no»po1ymorphic
specification in the USP, cetrtainly we will say set
up new criteria. Even if for the generic form you
use differént(polymorphic forms, even though the
USP has a very good specific specification, this
specification may not be sufficient for the generic
firm so this time we have to _set up a new
specification. So, decision tree number two is a
little bit straightforWard,,
[slide]l
Let’s move on to decision tree number
three. Thatiis a“littlgmbitﬁgbmpliCated for drug
products. The first question we ask is; is there
sufficient concern that polymorphic acceptance
criteria for a drug productkshouldee established?
This time we ask a scientific question for'eachk
individual application to see if there is concern.
MILLER REPORTING COMPANY, INC.
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Washington, D.C. 20003-2802
(202) 546-6666




sgg

10

11

19

13

14
15
16"

A7

18

19
20
21

22

23

24

25..

174

If the answer‘isunb;“céfﬁéiﬁiy”théie;is'hc need to
set polymorphic adceptancefcriteriakfdr_drgg
products. +If the answer is yes, go to the next
slide.

Let meVexplainiwhat,is‘sufficiént concern;:
It sounds ambiguous; it is very difficult to
understand. Let me explain why. If there is in
general--I want to emphasize‘the two words, "in
general," not always but in general so thers are

exceptions. 1In general, there should not be a

concern if the most stable polymorphic form is used

or the form is used in a previously commercialized
product. That gets a little bit tricky because for
a specific drug substance where there have never,
ever been discovered any crystal forms and the only
form we have had is an amorphbuskfotﬁ. So, we‘know
amorphous exists, existsuvery;niceinés_relativelyﬂ
stable.

So, in this caée most likely it is not
necessary for us to have a;concern.‘ However, if we
know that a crystal form exists and we know the
reference listed drug @st:thé am¢rphous ermfthere
is a potential for,thisnamorphéué-form to convért
into a crystal form and undgr’this scenariowthere
is a coﬁcérn. Sb, theféfofé;‘wé haVe td’lodk in
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general in many caseg weé have to look case by case,

_|put the principle is that in gemeral there should

not be a concern if the most stable polymorphic

form is used or the form is utilized in.a =~

| previously commercialized product. In your

background information we say extraordinary
formulation or manufacturing proceSSQeﬁfort. This
has sometimes been deleted. This méans work in
progress.

[Slidel

If the answer is yes, the next question is
does the drug product dissolution testing proyidek
adequate controls if the;polymorphic_rétiowéhanges?
If the answer is yes, you basically use the
solution as test to set,up'criteria; otherwise you
will have to use solid state or other criteria.
For the acceptance criteriawfor,ﬁhewdiﬁg pfoduct
you may use other approaches such aé;éoiid
characterization method, which is much more
complicated.

Why do we think in general dissolution can
be utilized for the testing if the polymorphic
ratio changes? ,Let's,iook at;th¢mBA/EE'guidance 
here. It is recommended that the sponsor select

the agitating speed and medium that provide
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faccount all the available in vitro and in vivo

data. So, we believe that the solution test can
frequently detect the potential conversion of
polymorphic forms. In rare cases solid
characterization;methodé haVe tQ beﬁutiliz¢d.,

[Slide]

So in this presentation I have discussed
what is polymorphism; how does the polymorphic form
affect pharmaceutical properties of drugs; and to
what extent should scientific considerations be
given to polymorphism‘ihiANDAs., Thank you for your
attention and thank you for your time.

DR. LEE: Thank you, Lawrence. Are there
any questions for Lawrence?

DR. MOYE: Yes, I have two points that are
really going to demonstrate my‘ignorance about
this. This discussion of polymorphism is bringing
back memories. Not all of them are good memories
but they are‘memories.; |

You made, I thought, a very clear
demonstration for the argument that polYmorphs are
worthy of investigation. You set up a scheme which
reflected the observation, I think, that we have to
be concerned about more than solubility. We also
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have to be concerned ébbdfxbé;ﬁéébiiif§:  Right?

1 That is why you have the 2 X 2 table.

DR. "YU: Correct.

DR. MOYE: So it is possible that
polymorphs could have‘lpw solubility and high
permeability.

DR. YU: COrreét.

DR. MOYE: It is also possible that they
could have high solubility but low permeability.

DR. YU: CorreCt[Hk

DR. MOYE: So now I am confused. When we
go to your flow chart on the first slide--and I
didn’t want to interrupt your preSentation when you
were bringing‘it up—fcaﬁ you explain to me if
polymorphs can be highly SOlUblelbut,hQVéuléwk“,
permeability, why vyou say”there,iS‘no further
testing if all known polymorphs are highly soluble?
Isn’t it possible that they could be highly soluble
but have low permeability and wouldn’t you want to
know that? I mean,‘what did:I‘miSS?

DR. YU: Thank you for your excellent
question.

[Slide]

What this means is if all known
polymorphic forms are highly soluble--what this
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means is in general the solution of a drug

substance will have a limited effect on

biocoavailability. Now, they could have a different
permeability, like ranitidine, but as long as the
polymorphic form is highly soluble the effect of
the polymorph on biocavailability, the chance is
very low. Therefore, we feel itkis not necessary
to do any further testing or'acceptanceycriteria,

DR. MOYE: So, to make sure I undéfStahd;4
your answer, you are saying that if all of these
polymorphs are highly soluble--

DR. YU: Correct.

DR. MOYE: --you are saying it is unlikely
that you will have some with high permeability and
others with low permeability?

DR. MEYER: I think the answer to that 1is
probably that if they are highly SOIuble they go
into solution quickly,_and_onqe,they‘are:in
solution then all things are equal’in terms of
permeability.

DR. MOYE: Thank you. I have one other
question. I was trying to follow this BACPAC
acronym you mentioned. Let me just ask you
directly, could BACPACQbe used to avoid complete
testing of the characteristics‘of pqumorphs using 
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state-of-the-art procedures? In the interest of

itime, let me ask what I_really'want to ask here.

DR. YU: Could you say that again, please?

DR. MOYE: Yes, could this BACPAC be used
as a way to avoid complete testing using
state-of-the-art procedures for the characteristics
of polymorphs? Are you providing a way for people
not to test with BACPAC?

DR. YU: No. In the decision tree we
basically take account mainly of solubility.w We
have not taken account of stability. Hopefully,
stability will be taken care of by BACPAC I. That
specifically means if there are no acceptance‘
criteria for drug substanCe or dfug:products, if
there is any possibility--number one, if there are
no acceptance criteria for a drug substancé and
drug products with respect ppkpolymorphicwfbym,
that is number one. Number two, under this
scenario if there is any possibility of something
going wrong with respect to the polymorphic form
change, this is where we want to go back to BACPAC
I because BACPAC I is suggested to have an
equivalency test. 1In opher‘words; if you make some
process changes, make sure that the polymorphic

form has not been changed.
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DR. MOYE: So, is the idea that it is too
burdensome to replace that last phrase with further
research has to be carried out to examine the
characteristics of polymorphs rather than rely on
historical data? I guess I am just asking why rely
on-historical data if there is the opportunity to
gain new data even in the absence of acceptance
criteria.

DR. YU: You are basically suggesting if
it is always necessary to have acceptance criteria.

DR. MOYE: I think I am just revealing my
ignorance here.

DR. YU: Certainly, if there is no
need--there is a difference in terms of initial
categorization of pOlymbrphic form and so-called
acceptance criteria. Acceptance criteria just
means you need to test every‘single‘batch. ~ For
initial historical data, this means you do not haVe
to test for every single batch once it is released.
For scientific data it is not necessarY“for the
firm to do extra work without value added. That is
what we mean here. Certainly, we want to make sure
the form has notkbeen cHangéd an§ th¢p we“have,the'
BACPAC I guidance.

DR. LEE: Anyquy else? Do you have any
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questions for Lawrence?

DR. RODRIGUEZ-HORNEDO: I have a brief
guestion. Can you hear me?

DR. LEE: Yes, we can hear.

DR. RODRIGUEZ-HORNEDO: Lawrence, I would
like to hear your'commenf Oﬁ whether the term
polymorphism on your molecular adduct will cover
other than solvates, Say that YOu have ank;,
excipient within a crystallineym;trix that is not a
solvate--I don’t knOW'ijanything on the market
like that but we may be seeing something in the
future. _Say you have an active excipient and you
have a sugar in a crystallihe ma£?ix;:

DR. YU: I -am not quité"sure‘I»underStand
the question but I will try‘td Answér."lf not,
please ask again. I have one slide to’ | |
differentiate crystalliné fbrm;'aﬁofphoustform;
hydrate and'nonstoichiomgtric. I think your
guestion, to come,back‘to,this speéific case,’is
whether a crystal form, such as,StgichiQmetric
solvates or hydrates, or nonstoichiometric
inclusion compound--you ¢ou1d have a channeling,
layering or caging.' What you are referring to is
probably caging instead 6f solvate or hydrate.

DR. RODRIGUEZ—HQRNEﬁOEffI¢Wés'reférring to

M:LLERjﬁEéég%iﬁéjébﬁﬁéN?:fIﬁ§;w%Q;@ﬂ$ﬂ-,,
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‘la stoichiometric system. Say’thatyyOu have a 1:1

ratio where instead of water;and an active product
ingredient you have a sugar and an active product
ingredient. Would that substance fall into this
category of polymorphs?

DR. YU: Ken, you seem tO”understand, can
you repeat the question?

DR. MORRIS: Yes, this is Ken. You are
saying essentially if you,have either a co—crystal
or a solid dispersion with another substance in
addition to the chemical:entity.‘ Right?

DR. RODRIGUEZ—HORNEDO; ~That is correct,-
Ken.

DR.:MORRIS: Right. So, she is asking
whether or not if in additian’tb“my“ﬁdiééﬁléfi,th“‘
have a 1:1 correspondence betwéénfnot‘a salt or a
pro-drug but a separate molecule that
co-crystallizes into the same regular structure,
does that get considered as a polymorph Since’the
chemical entity is the”ééme?”

DR. SHEK: Is the chemical entity the
same?

DR. MORRIS: ,Well, you‘afe aésﬁming
another solvate. You are assuming that the

co-crystal component 1is not the active ingredient.

MILLER REPORTING COMPANY, INC.
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1 Is that correct? =

2 DR. RODRIGUEZ-HORNEDO: That is correct.
3 [[Instead of water, let’s sgsay, a hydrate or another

4 solvate you would have a;sugar;

5 DR. MORRIS: So, you have a glucose--
6 DR. RODRIGUEZ-HORNEDO: ‘Yes. =
7 DR. . SHEK: Whatrwill be the difference

8 ||between that to a.COmpleX, and the question is
9 |lwhether that is still the same entitY}‘
10 DR. YU: So, what will be different
11 ||between solvates--
12 DR. HUSSAIN: I think that is not just one

13 entity;kthat is more'than‘One'entity.‘eSoIvateé is

miéj slightly different. If there is an intentional

15 [co-crystallization it'begomes,a slightly different
16 flquestion I think. That is not what I think what
17 | the polymorphism discussion is about. So.

18 DR. RODRIGUEZ—HQRNEDQALiWéIi,ybefhapé thét
19 ||is something that could be diSquesed, |

20 DR. CHIU: If a crystal contains the sugar
21 fand the active ingredient in a complex, you know,
22 it depends on what kind of bounding it has. If it
23 is covalent bound, then it becomes a new molecular

24 entity. If it is not covalent bound it would be a

25 |complex. So, based on our classification of drugs,
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the first onewwduld béfEiaé§1f1éd asftypé“one'and
the other one would beft?pe~t?o; ;S6[’itkis nbtk
considered polymorphous anymore.

DR. RODRIGUEZ&HQRNEDQ; hThank;you’for ther
answer. That is something to be discussed later I
think because if we think‘qf_water,’water is
hydrogen bounded to the active ;pgredient‘in thg
crystal, to the active substance. What I am
thinking of is uncovalent bouﬁding.

DR. LEE: Go ahead.

DR. MORRIS: I was justwg§iﬁg t6wéay i,
think the precedent, in part, is if you are going
to distinguish that with the crystal, then what
happens when you start talking about glass
solutions, which is already approved as the same
thing in some cases? So, you afe”tréading a,thin
line there. It has to be negotiated I think.

DR. LEE: Well, let’s focus on
polymorphism and thenrmOQe,oﬁ to other entities.

DR. YU: Correct, ves.

DR. LEE: Thank you very much, LAWrénceﬂ
Let me call on Ken Morrigfand’;héﬁ“Dr, PésmBéﬁetf

Expert Comments

DR. MORRIS: Thanks, Lawrence. Thanks for’

inviting me, Ajaz and~Vincé;l‘ “ “ o i S |
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[slide]l

What I was asked to do by Lawrence was to
comment on thé qﬁesﬁiohé;£ﬂé£:§$ﬁﬁ£é§éf;;éé;aiﬁéﬂ%w
the decision”trees.‘ I should preface this by
saying that at the last scientific advisory board,
where I was a guest, I made a couple of
observations on the presentation Steve Miller gave
about the results of the workshop on deqiding what
polymorphic'screening‘strategyrShoula‘bé:éﬁpioYed,
and one of the things that we discussed was
impurities, Which;we will get back to.

This:=led to a discussion from OGD that

included the concept of sort of focused screens for
the purpose of ensuring purity with respect to
generics. So, that is sort of the backdrop of this
and how my:hat got into ;he;ring. In case you
don’t know, I am from Purdue,UniVersity.

[slide] |

The questions are detailed here that were
posed to us, myself and Les. Do the proposed
decision trees adequately addregskthe key‘leymorph
igsues? ,Decisionytree ngmbe: one specifi¢ally;
decision,tree;number,thrgenspecifically} and then
additional considerations. HI‘have'sort:Qf_bekéh
this down--I only have ten siidéskhere I
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think--into those subdiVigiéﬁgfééﬁéwfféﬁéﬁéfkﬁfdfwy
what I am going to say.

[Slide]

I had to take this opportunity though
before I start because it is going to look like I
am taking some shots‘at<the“decigigpgpp§gs;kbﬁt'I’
want to state at the outset that the,dedision
trees, to me, represent a real advance over the old
check-1list approach, and having grown up in
industry using check lis§s aﬁaib§ing‘frustréted
with the fact that you“cduldn’t usé‘them,vgry
effectively much of the time; I really ééé this as
a big advantage. It really encourages the
inclusion of proper scientific pr6CéSSééﬁ It giVes
you the opportunity to make decisions based on the
science and proceed baééé on you£ §e¢isioﬁs,’and
gets rid of a lot of thiSUincentive fér té$ting
into compliance so you can finish_your‘check”listk
in time to nOtube'thekbottlenedk;in development.

It also allows the industrial scientist to
logically develop appropﬁiaté tésté?“This'is
fairly important and onédof‘thg_;hings we will talk
about. I think that if‘?oukare faced with‘a check
list and you are réStriCted tb‘C§:ta;ﬁ pg§p§Jyou‘
will use them and try tO'hake'them work even when

- MILLER REPORTING COMPANY, "INC.
735 8th Street, S.E.

Washington, D.C. 20003-2802
(202) 546-6666 B




sgg

10

11

=13

14

15

16

17

18

19

20

21

22

.23

24

25

187

it flies in the face of the logic.

It also, in my‘éxperiénce,;facilitates
rational riskMaSSeSSment;by the regulatory and
management teams within‘industry as well as FDA.
Finally, and perhaps more relevant for today’s
discussion,‘it really does level the“plaYiﬁg field
for generic companies by allowing establishmént_Of
reasonable expectations baSedVoﬁ'the‘science
instead of holding them to unreasonable goals.

[Slide]

Let’s sort of progress the way we
outlined. The first issues were--and I sort of
combined these a little bit--do the‘proposed
decision trees adequately addieSs the key polymorph
issues? Specifically for one, are there other
issues with respect to characterizatidn that FDA
should consider? |

I have cOuchéd'thééé;édmﬁénté‘béSiéally'in
the contest of sameness rather than‘theidefinition
of sameness, rather by the fact théﬁ'émdrphbﬁs
forms, solvates, hydratés are éonsidered under the
same umbrella. We talkeafébbuﬁ'fhiSflééﬁ"tiﬁé”é ”HH
good bit. B |

Given that, the:first‘COmment”I”have for

decision tree one is that if polymorphs are not
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known, or no monbgfapﬁwiéiéﬁailablé;fdd‘tHéY‘have"
to be screened for? I think you have sort of
answered this question td a degree, Lawrence. I
think the answer to the queétioﬁ is yes. The'open
literature will very often contéih'a“fair‘amount of
data on older compounds and high profile comPOﬁnds
but there will be some for whighwif_dbéSﬁﬁﬁ"ékist,‘
or if they are so old that it didn’t get the sort
of scrutiny that you want; or if you are changing
dosage forms.’kWe will get to this later but it
sort of reflects,dn Prof. Rodriquez’vquestipniy

Additionally, the solubility determination
of meta-stable forms really has to be scrutinized
for conversion“artifaCt.: So;‘if yoﬁ are looking at
the criteria of are allpknown polymorphs highly
soluble, aside from the question of what
constitutes high from not high solubility, which I
think is a little more straightforward for most of
us, you have to be very careful when you are trying
to determine the solubility of‘meta—stable forms.
It has been well establishédffor”Years'that‘ybu'”
will get conversion. ~soﬂ ifiYBﬁ;héaSﬁrehﬁhe'“ |
solubility at an infinite time scale for any form
it will always be the solubility of the most stable
form. The question of the kineti¢s éf,cbnveréion
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and of other tééhhiqﬁéé3@ﬁf6ﬁ&éfé réiéEiVéi§,Wéii‘
known for estimating thé;561Qbiliﬁy of meﬁé-stable
forms would have to be,inCluded‘inkthis sort of a
rationale and certainly in terms of the review of
such an application.

[Slide]

Just a comment on mel;ihg‘point as an ID
test for all of the forms under consideration,
again given the fact that this includes everything
from amorphous forms'through solvated forms, we
have to be pretty careful when we use a melting
point as a test. The regson,is‘sortlof illustrated
here with a paper from:Matsuda ;hét‘sﬁgwgkthe\’
powder x-ray fraction DSC and TGA for—fwhat is
it?--six different formsg of the same compound in
principle.

Sort of like the example that Lawrgnce had
shown, if all you do is dq a,quigk’melting point
scan, either using a melt temp ér even an
inexperienced thermoanalyst, you will end up with
one melting point for allwtheseffbrms, vet they are
very dramatically different”no; Qp1yrin‘pheir”
crystal structure but in their thermal behavior.
Some are solvates; some‘are‘hydrates;'and‘some are
what would traditionally‘be called polymofphs;
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Jrawrence and I;héﬁe‘%ﬁaﬁéﬁ”gggﬁﬁ'fﬂ{g”ﬁéfdfg“hié””””

presentation, but the moré'revealing yet common
tests may be much less ambiguous and reqﬁifek
similar resources. By the time y5ﬁ”détéfhiné”
melting points‘and‘determine‘that the melting point
is what youuthipk“it‘ishyit may have been just as
cost effective to run a powdethffay“diffraCEion
pattern or have 1t contracted out.

[Slidel

Moving on to number two, which is

ce’'s point of

different polymorphic forms and alloWing tighter
specification, tighter specifications may have to
be negotiated with changing supplieré. "This is a
little bit similar to the excipient discussion we
had earlier today. One bf the ﬁhings thaﬁ came'oﬁt
of the last scientific advisory board was thié fact
that on sale-up perhaps ﬁhe largest source of
unexpected polymorphic forms showing up is
differences in purity profiles. Nair has several
elegant examples of thisfbut;l think those of us~
who have worked in API can tell you, as Steve Berne
always says, the best polymorph screen is to scale
up . |
This is in,part:beéaﬁséVAS“the chemists
MILLER REPORTING COMPANY, INC.
735 8th Street, S.E.
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get better at;deveiopiﬁﬁftheir synthetic pathways,
the material gets“purer“énd‘typicaily'impurities,
if anything, will tend to stebilize”metaestablet
forms, and this is often the case with these
disappearing polymorphs that David speaks about in
his talks. As a note, virtually all of the
disappearing polymorphs can be recrystalllzed using
sometimes Herculean efforts but can be found‘agaln,
which speaks to the same’issue., Therefore, whenk
you are changing a supplier, whether you are
changing your own process within your company or
whether you are getting itwfrom a different source,
differences in impurity ?rofileS‘really should be
included. |

Also, included in thisﬁ’I would say for
your own safety if I am using raw material,
particularly API that I am gettihg from a third
party, I would very much want to know,'if_not,have
a say in the final crystellization and dryihg
conditions. People are very relueteht‘te open up
their DMFs even if you are a good customer, but
typically they will share that w1th you. Even if
they won’t share the spe01f1cs of synthetlc
pathways, they will almost always share that with
you.
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[Slidel]l

Another issue tHatiI think”ddméS“from‘that
decision tree and speaks‘a’little bit to what we
talked about last time is;what is reasonable. So,
if you are going to ask companies--instead of an
innovator;cdmpany that maykdhl§whé§euthfee to fi&e
projects a year, if you,afe going ﬁo ask a cdmpany
that has forty p:ojects_g‘yearw;o do this sort of
an assessment early on in their prog:am, what is a
reasonable request versus an unreasonable request
when you are'doing’whatki‘WOuld”éall“a”ﬁoré”f0cused
polymorph screen?

This comes actuaily‘from the workshop that
we had with OGD but I have sort of broken the
levels of difficulty in terms éf,characterization
of polymorphs into what is routine; what is
difficult and sometimes unreasonable; and what is
sort of cutting edgé énd‘not realiStic/to'expect‘
unless something is really oh4fire.

In the routine section what I have
included is identification and quantitation of
mixed phases in the‘APIyétsélf¢tii,Woul§n’;;séy
this is trivial to do but it is really gquite
routine. It can be done by powder;xfray

diffraction, thermal analysis and spectroscopic
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methods. Thesejdaysl'ﬁé ‘talked about last time,
you can buy a relatively inexpensive;powder X-ray
diffraction unit for about the same price as an
HPLC. So, it is not,really télkingkabout a
different level of investment'in termé'¢fk
resources.

The other thing that I consider to be
quite routine is identification of high levels of
mixed phase in product. "It has to be relatively
high, obviously,yfdrkréaéoné that we can discuss if
anybody is, you know, stiil dying to talk about
this. I know Art is.

What is diffidﬂlt‘and_pé?haps“unféasonable
on a case by case busineés is,quantitation of trace
amounts of phases in API and product. But if you
have very small amounts Qf“é;phése‘in an API,
forget themprodﬁct for the mdmént butkin,the’drug
substance itself, it cankbe,very‘difficult to
determine.

One of the most sensitive methods is
differential scanning calorimetry but beCauée of
the tendencies for transformation during thé
experiment this may be problematic. X-ray is, of
course, our sort of gold standard by the levels of
detection can be quite high,‘and weuwi;l’talk about

MILLER REPORTING_COMPANY,'INC!
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that in a moment. You cafi do it by synchrotrom
which is becoming more accessible. This is‘Why‘it
is in the difficult and not imp¢s3ibié:§rfdutting"
edge section. Raman mapping, which is becoming
very much more commoniand,ﬁiﬁ,fa@t, Aja2”sh6Wéd"M‘
some spectroscopic maps that sort of reflect the
fact that the technology'hés really caught up with
the need in terms of a lot of these mapping
strategies. Advanced%powder xfray4diffraction——1
will show you a:qUidk'éXémpié“Whidhwé116Wé“ﬁsmtO“‘W
look at small amounts in API and product.

The other difficult éatégory I have here
is quantitation of phaSés in drug product. This is
particularly true of amorphous systems because with
a crystalline compound ydu have the advantage that
you have specific signature or fingerprint of the
crystal structure to deal with. With amorphous, by
definition, you have an amorphous signature to deal
with which means it is not distinct’énd it isk
certainly not directly relatable to a structure as
far as we know.

But even with two cryStalline’phases, two
or more crystalline phases in drug product, if it
is not at the high level that wekﬁalkéd,aﬁdutxin
the routine, it immediately drops into the

MILLER REPORTING COMPANY, INC.
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difficult and pérhaps un¥edsonable.

Finally, for cutting edge'i’have‘here‘as
prediction of structures from powder patterns.

This is becoming more and more prevalent and,
hopefully, within the next five years will become,
if not routine, at least be promoted into the
difficult category'whichtwill éllowkus to IoOk at
changes that may occur, relate them to a spec1f1c
structure and then be able to reproduéé the
material and determinerany liabilities.

[Slide]

I won’t go through this chart but this is
something I use when we teach solids to the
graduate students. Basibally, it is the sort of
thing that I think would properly be in any sort of
document that a generic or innpvatqr‘company,
likewise, would be USiﬁgﬁiﬁ‘téfms 5f lédkinéwét””
their screen. That is, to detail the solid
modifications that are péSsible aﬁd‘then at least
give a representative reSponSe,that you might
expect to see for specifickmethcds'of analyses. We
have an analogous table that talks about the levels
of detection and the levels éf‘qﬁéntitaﬁiaﬁ“tb bew
expected as well for different types of systems.

[slide] |
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Moving on to number three, which starts
with the previous slide éﬁd now ta1ks‘éboﬁt'thé'
drug product, and with the notation that you saw
earlier with dissolution testing frequently
detecting potential conversions whidh’ééftainly is
the case often. ,Theré are a couple of caveats
here. One of those is that\dissolution‘testing may
often be correlated to known transformations, but
if you don’t know the trénsformaticn‘thén‘the*
chances of correlating this bécOme'mu¢h”smaller of
course. In fact, you,may get transfprmatiqns
during dissolution testing that are relatively
unimportant in vivo. You doﬁ’twreally‘know ﬁhat
from the face of it becaﬁse if dissolution occurs
guickly enough and absorption occurs you may not
really see the effect of it until you get to
bicavailability.

Given the demonstrated liability, if you
know you have_a‘liability for inter-conversion
during dissolution, should the Statistics be
improved? That is, should you”bé 1quiﬁg at larger
numbers of samples? It is a little bit‘like our
discussion earlier, but here you have a very
focused target with respect to the numbers of

tablets if you are using dissolution testing, and
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it depends not only onJustthe raw number of
tablets but on How‘reprcauﬁiﬁiéwfﬁéwﬁféffiéé”éféf”w

As the final point on this topic, there
may be other techniques. Even though it says in
rare cases sdlid characteriéations may have to be
used, in some cases it may be that other techniques
are less energy, 1ess’resou;qe/int¢nsive’than
dissolution testing which might allow better
statistics with less incremental investment. This
falls fairly neatly intojthe PAT'discusSiOﬁ,
actually but, for those of you whq:are not aware of’
that, there are some othér techniques that are in
play.

[slide]

The obéervatiohfon the last decision tree
that the most stable form is used;dr the form used
in . a previously commercialized prodﬁét\ﬁeaﬁSMthét““
there shouldn’t be a concern, and certainly this is
logical on the‘face‘bf*iﬁ but there afe é‘coup1elof'
points that center oniamérphous and hydrated forms
that Lawrence touched on. I have sort of detailed
here in brief fashion. ‘Amorphous‘fcrms may have

been stabilized by unique formulation or processing

Istrategies not easily reproduced. Under those

| circumstances this should be included as a
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cautionary statement. fﬁ*éﬁﬁer'wadS} if”ydu;are
formulating with an amg;phﬁﬁsyéémpbunakﬁﬂéf‘héé
been the subject of some specific formulation
strategy to make it stable; which@is'uSually”the
case. There are I don’t know how many amOrphous
forms that are stable on their own but not very
many, I can tell you that. Then, this may be an
additional caution for spmebddy reformulating.

Hydrates are easily altered in subsequent
processing. This has beenjdemonstrated over and
over again.  So, I would say that this statement in
general should not be aucpqcern,if;thére may be a
number three here that,encqmpassés something of a
caveat‘withlrespecﬁ to aﬁérphoﬁéuaﬁa hyd?étéd |
forms. We should realize, givenkthese'statements,
that it is possible to build in“igeprodﬁcﬁ’
characterization as a requirement if YOﬁ have
established that there ééuid’ﬁe éhanges.’ Sb; you
have to establish whether or not that is important
fairly early on, otherwise you may be buiiding in a
level of testing that need not_nécessarily relate
to the performance.

[Slidé] ”

The second to the lastwpart of the
question was on approaches andrchallengestor
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1 |lestablishing spéééWfbfmgﬁi?méi§ﬁ§ iﬁf§f6aﬁéfé”éﬁ&”

2 llalso, in your experienée)ﬂhbw often would ybu

3 |anticipate such a spec is necessary?

4 Let me answer the second part first. I

5 |would say only occasionaily'USﬁally; On the other
6 llhand, when it is important itbis'véry important.

7 To this end, I would reitérate ééhething that

8 ||Lawrence alluded to and'i saidkla$t‘time,'Which is
9 |lthat a focused polymorph_s,c,r,e@n‘,,,,le‘ar'ly in the

10 | development proceSS‘for‘a’génerickiS‘a great

11 investment. It is a relatively low resource

12 Jactivity and it could save you an awful lot of

13 ||problems down the road.

ﬁi4' These are just exampleskof powder x-ray

15 ||diffraction methods for drug‘SUbStanbe_in a

16 ||product. This is again a felatiVéiy high dose so
17 |it falls into our almoét;rOUtine<category. But in
18 the range ermﬂ3—30'percenthE ﬁavekan RSD of 5

19 |percent and good recovery. This is from work that
20 | Dave Bugay and Ann Newman have done, and I believe
21 |published when ;hey‘Wefefstill at Bristol-Myers

22 ||squibb.

23 [Slide]l

24 Here is an example of the analysis on a

25 | pretty much traditional“péWderzxeray,difffédtion
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lab machine using a bit’bf anyalﬁératidﬁ of“‘
parallel optics, showing thefcalibraEidn“¢urves of
glycine compacts. So, we are analyzing the whole
compact now in transmissiqn‘mon xfray diffraction.
Here we are;getting down to appr6Ximatély 0.5
percent calculated detection limit, and very good
linearity for the two fo?ms. ’Now; even this is
within a compact, this isn’t a tablet; this is all
drug substance so this is just a hinf ofrthings to
come. I would not call thiswroutine’in any sense
of the word.

[Slide]

The last slide I have is on the additional
considerations that should bé addr¢ssed'on the
issue of manufacture ability or process ability
when different forms are present.

This is 'a great question. The downside is
that so little is known ﬁhét‘it is a’littie too
early to answer it. It is’a‘subjéctkof ongoing
research in Minnesota andkPurduéiand‘iﬁymany
companies, many of the témpaniésfdiSCQSSéd'hére

today. The issue should be addressed when the

|potential is identified in formulation or process

development, however. This dould”Bé“aéﬁhow1éd§éHWN””

in the charts. The idea that by the time you get

MILLER REPORTING COMPANY, INC.
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to processing, thaﬁﬂié”ﬁg?m?géily“tﬁé”timé”YGu'waht'
to start doing your explbrétibﬁ”ﬁﬁ”fgfmé"éf”wﬁéﬁ”““
problems you are going to haVe dpriqg P:Q???Singf
You would like to try to identify those early given
all of the subtleties and Vagaries Qf scale-up in
the way we do it. Maybefthis’WilIfbéCé@e valuabie
as background for companies in subsequent
trouble-shooting as well and, certainly, when
looking for root causes you’onld»like'tb have this
in your back pocket.

That is the extent éf what I had to share.
I will be glad to entertain questions if there are
any.

DR. LEE: Thank you, Ken;"Any’questiohs
from the committee members?

[No:response]

Thank you. Les;‘aré“ydu‘évailéble?

DR. BENET: I am here.

DR. LEE: Good. The AV specialist asks
you not to use your speakef'pﬁoné; if/p585¥bie; :

DR. BENET: Okay.

DR. LEE: Thank‘you. Please pcheed.

DR. BENET: I can’t get off it. I have to
call you back.

DR. LEE: No, don’t_go away.
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1 DR. BENET: 1 ¢4fi’t gét off the speaker

2 |phone without disconnecting.

3 DR. LEE: I~seé;‘okay,
4 DR. BENET: I can do that; I will call you
’5 right back.

6 DR..  LEE: Thank you. Nair, are you still

7 there?

8 DR.:RODRIGUEZ¥HQRNEDO: ,Yés,‘I'am”here.
9 DR. LEE: Are you using the speaker phone?
10 DR. RODRIGUEZ-HORNEDO: No, I don’t have a

11 speaker phone.

12 DR. LEE: Good, Les, you sound much
13 |Jfbetter. Thank you very much. Please proceed.
14 DR. BENET: Thank you for giving me the

15 |lopportunity to make a presentation. I apologize
16 for getting on late but I was having‘trpuble

17 Jconnecting to FDA becauséyl[didp’t know my

18 ||password. In addition, as opposed to last year
19 |Jwhen I did this, I can’t get a very large view of
20 |what is being presented so I am really having

21 f|difficulty seeing the slideSfbﬁt’I”will,moVé

22 forward to my first slide.

23 [Slide]

24 Lawrence asked me to discuss

25 |considerations of polymorphism in therapeutic
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equivalence.’

[Slide]

So, my short answer is no altered
regulatory approach isinécéSSary,‘“Vince, if you
are running out of time, I can stop right'now;'

[Laughter] |

DR. LEE: ©No, Les. 'No, ‘we encouragé you
to elaborate a little bit.

DR. BENET: Okay. So, under those
conditions, let’s look at the definitions and the
criteria related to therapeutickequivalents and
where polymorphism considerations might:be
relevant.

[slide]

If we look at the FDA‘definition of
therapeutic equivalents,:it_is:as quoted here: drug
products are considered to be therapeutic
equivalents only if they are pharmaceutical
equivalents, and they can be expected to have the
same clinical effect and safety profile when
administered to patients under the conditions =~
specified in the'lébéling.'”So,'we'have”térms'that
need to be defined within there, pharmaceutical
equivalents and expected safetyfand‘efficacy
profile. |
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[Slide]

On this slide Wé have the four criteria
that are listed for pharmaceutigél equivalentéi
The product must have the same aétive\ingredient;
must have the same dose form, given by the same
route of administration; and identical in strength
or concentration. We will ;etgrn tQ;thése‘four
criteria in a minute. |

[Slide]

Let’s go backyﬁd the’definitionkof
therapeutic équivalents in,térm§¢9ﬁth%;qxiteréawqf-
same clinical effect and:safety‘ﬁfofiie.

[slide]

Under FDA regulations what criteria must
be met for ekpééfed‘SaméjCIiﬁiCaI‘éffééf%éﬁaf MM“”W
safety? First is the products must méetfcompeﬁdial
standards, and we will talk'abouE that‘f6r,a
second. So, if a particular polymorphic form or
the limits of a particular polymorphic form in
terms of physical chemical criteria are required in
the compendial drug product monograph and a product
fails these criteria, thgn_phe pr¢duct cannot be
considered therapeutic equivalentf

There are thingS'that at ieast look 1like
there are these kind Qf_¢ri£eria in the cémpendial

MILLER REPORTING COMPANY, INC.
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standards. If we look at warfaiin sodium; it talks
about a crystalline form versus am amorphous form.
But if it did not meet the compenqial:standards;’“
then there is no way that a compound can be
therapeutically equivalent independent of any
biologic studies.

[Slide]

The second area is that tb have expected
same clinical effect aﬁdisaféty;wif'ﬁﬁSE ﬁéet"
appropriate bioequivalence standards. As you all
are aware, that means thétfit“ﬁﬁétiﬁé§e>Edhbaréﬁie““
bioavailabiiity, and‘thézFDA @ubiished;défiﬁitibn 
says the rate and extent of absorption of the test
drug does not show a significant difference from
the rate and extent of absOrptiOn Qf:the refefence”
drug when administered in the same molar doses, the
same therapeutic ingredients under similar
experimental conditions;inkeither a single or a
multiple dose.

[slide]

So, what we need to look at is significant
difference and under,similaf eXpéfimental |

conditions, as I show highlighted on this slide.

| The significant difference definition is 80-125,

and I have been very pleaéed this past year with
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the FDA changing the teiﬁinologykin the Ofaﬁgé B§6k 
in terms of the what the criterié are and the fact
that it is not just 80-125 but it must be within
the 90 percent confidence interval aroundkthe Cmax
and AUC.

[slide]

So, the question on this”slide then is can
polymorphism affect rate and extent ofk
biocavailability? The answer of”déﬁréé"iS“Yeé;”wBut
does that have akconsequence in,terms’of the
adequacy of the present biocequivalence criteria?
My answer fs no because, as Lawrence showed in his
introduction--and I am not really sure I needed to
make this presentation because“hefCOVered'this——no,
the product either passes or fails the
bioequivalence criteriay;;So, this makés the

that the definition of pﬁé}}ﬁéééﬁfic&i‘equivé"’“’l"’éﬁééka
is adequate.

[Slide]

That pharmaceutical equivalence states, as
we see on this slide, that the ﬁwo different
formulations cohtain théisame actiVe‘ihgrédient.

[slide]

On my second to last slide the qﬁestion
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would be are two differeﬁt polymorphs the‘same
active ingredient? 1In the response to the
questions raised earlier in discussion and also
Lawrence'’s élides, it was the assumption that only
drug in solution is active. So, if we believe that
only drug in solution is active, then the bottom
statement there is that two’différént polymorphs
will always be the same active ingredient. =

However, if theﬁeVis thé,possibilitychat
the action of drug occurs through interaction of a
receptor, for example, with solid drug particles,
then two different polymorphs could possibly not be
the same active ingredient. ’

[Slide]

But my conclusion is that drugs, to get
across membranes and,tqmpe;aCtivej”mﬁS£“gd into
solution and, therefore, as shown on‘tHeMIésth
slide, I don’t think we have a problem at least in
terms of therapeutic eqUivalents. No altered
regulatory approaches are necessary. Thank you
very much.

DR. LEE: Thapk‘YOu, Les;‘ Any queétions
for Dr. Benet?

[No resgponse]

I think we are:ééﬁﬁihcéd:

MILLER REPORTING'COMPANy;;iNC‘\'
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DR.kLEEAWiGdéd‘job, Lés. Aﬁy’other'
questions? If not, since Dr[‘Brittain'is‘nbt
coming, we are now going to take a break. So, I
propose we take a break and come back at 3:15 and
then the committee will address the difféiehtw‘
questions. ,Les,'areky¢u g¢iﬁg‘tQ!stay with us?

DR. BENET: I will,come;back at 3:15.

DR. LEE: Thank you very much.

[Brief recesgs]

Committeé Diécussion,'

DR. LEE: Nailr, are you there?

DR. RODRIGUEZ-HORNEDO: Yeés, I am here.

DR. LEE: Les?

DR. BENET: I am here.

DR. LEE: Very well, thank youF Feel free
to participate. We have:LaWrencekwho Will,ShOw us
decision trees one and three again at the
appropriate time and he will show us the five
questions. In a way the consultants have provided
answers for us and I think it is time for the
committee to speak up on how thé‘committee feels
about those questions, the answer to the gquestions.
I have asked Nair to study the background ahd'more
or less lead the discussion. Aré‘you’ready, Nair?

MILLER?REPCRTINchbMPANYf INC.
735 8th Street, S.E.
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1 DR. RODRIGUEZ-HORNEDS: T will be happy to

2 fdo that, however, I need’some help sincé I do not
3 J|lhave the FDA slides through the video.
4 DR. LEE: Oh, no, you don’t ﬁeed‘the
5 |[slides.
6 DR. RODRIGUEZ-HORNEDO: That is okay. I
7 lwill try to lead the discqssibh]oﬁ thevphone.
8 DR. LEE: Okay. So,<quéStion‘ﬁumber’one,
9 |do the proposed decision’trees’adéqﬁétely'éddréss
10 Jthe key polymorph issues, stab;lit§ andi
11 ||bicavailability, that shpuld be considered in FDA'’s
12 |regulatory assessment on an ANDA? That is the

13 guestion.

14 DR. YU: Vince, do you want to address the
15 || following question first*and#then céme;backfto the'
16 first(overail,question? e e : e

17 DR. LEE: All right. So reading again for
18 the benefit of Nair, decision tfee number one, are
19 |[[there other issues with feépect tb Characterization
20 |of polymorphic forms that the FDA should consider?
21 Decision tree;humber‘three addresseS'thé

22 |[necessity of having a polYmorphAéﬁécifidétidn“fdf“‘w
23 [drug product when using'the mbSt é£abl§_¢r,WL1

24 |previously used form.

25 Please comment on methods, approaches and
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challenges for SHERBIERHESEEaTFraationy Fou
polymorphs in drug produdts}l:Aiso,iin‘YOur'
experience, how often would you anticipate that
such a specification is’ﬂequ§§rY?

DR. MEYER: Vince, let me ask a couple of
questions that would helﬁ'mé”understand whether the
decision trees are adequate or not.

DR. LEE: Okay.

DR. MEYER: jI'don’t:khow_Whéthér the
answer is it‘is theoreti¢ally‘pdssible; or it is
probable, or what. Leﬁféfééywﬁé”ﬁaVéwéhWNDA o
approved with polymorph 1, an ANDA>with'polymorphr2
and they both have been Shgwn”to,be“biggquivalent
and have similar dissolution but the ANDA polymorph
2 can convert during storage to polymorph 3, which
then,affeCtswits‘bibaVéiiébiiitﬁf”;ié%Ehéﬁf‘“‘
possible? If so, is it"brobabie{ ”if'é6;fh6w can
we control that and monitor it?

DR. MORRIS: Yes, it is clearly possible.
In fact, that is one of the issues that actually
Nair had raised last time, 'The'propensity‘of
transformation between fqrmSjmay not be the same,
and this is true of amorphous forms'askwell. If
you have two different forms, both of which are
bioequivalent,‘they’may’br‘maykﬁot”have’thé‘séme
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propensity to transform to yet athhér fdrm; I
think the decision tree addresses that by assuming
that you are using the most stable or marketed form
but, to answer your question, that is certainly
possible.

DR. LEE: Yes, Leon?

DR. SHARGEL: Well, I think that question
could be both for the innovatOr Side’askwell as the
abbreviated or generic side because in stability
how long it stays on the shelf, we wbuldn't know
that. But, in general; both sides of the ihduStry
do dissolution and do bioequivalence, at least on
thé_initial ANDA batch, followed%up‘by periOdic
stability studies. So, at least we do know
something about the characterizatipn;at_that‘point
in time. You may or may not even notice an
inter-conversion. P ek |

DR. BENET: Vince, can I make a comment?

DR. LEE: Yes.

DR. BENET: “I‘think theicriteria that
Marvin- raised, under Our:pfesent‘Qpefatibnal ‘
procedures, could definitely happen. We

immediately get to decision tree number two where

it says are all known polymorphs highly soluble,

~“Jand the answer deld”be”nOﬂ'”Then[”if‘Wé'Wéht“tO”

MILLER REPORTING COMPANY, INC.
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decision tree nﬁmbéf’tWB?“T don’t think we have
criteria today--let’s gofba¢k a”ﬁ;nute  We don’t
have any criteria that say that you must meet
bioequivalence, that a generic or an innovator must
meet bioequivalencekcritéria‘during the shelf life
of that product.] We only have it when you darry'
out the study. Some of us have;éaid‘that‘wekshOuld‘
have c¢riteria like that. So, I think under the
present situation we would not have adequate
protection and the decision trees wouldn’t be
adequate unless we had a USP polymorphic
specification that actually addressed that.

DR. HUSSAIN: The aspect I thiﬂk”&f”a'
bioequivalent study at the beginning and towards
the end of Shelf life, the way I look at that
scenario is we have adegquate in-process and other
specifications that are tested”Ehféugﬁéﬁt”fhé éhérfm
life. In fact, part of the stability requirement
or dissolution is part‘of’that. ~So, we dd:teSt'for
dissolution. If we haﬁé;cdﬁfideﬁée in the
dissolution test as an indicator of change or no
change, if;ybur'dissolution‘Criteria are being met
you address that scenario that}way. If you have
doubts in your“dissolupibn”téét]“theg that’opens up
that possibility.

MILLER REPORTING COMPANY, INC.
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DR;'LEE£ jThatféééﬁénreaSOnablevtofme;

DR. MEYER: Bupﬂthﬁp_isw@ssuming your
dissolution test can detéct différenceS’betWéen‘
polymorph 2 and 3 let’s say in the generic. I
agree with Leon that thi§ applies‘aléO'tdzthé‘NDA
product. But we are assﬁming that the dissolution
can detect that change.

DR. MORRIS: Can I just state something?

I guess whether or not dissolutiancofrelaﬁes
directly to biocavailability is sort of a different
question in a ‘'sense, but if there is a difference
between 2 and 3 that is significant enough in free
energy to cause changes in solubility, then if it
doesn’t show up in thé\disSolution you would have
to say it doesn’t; there is,not_a:large enough
solubility change to make,a differende, I mean just
from a practical standpoint. fhat is not
commenting on whether or not dissclution to
bicavailability correlate. That is nbt,my afea.

DR. MEYER: Whichkisykiﬁd,of §he,igsue‘l
am raising. Have they been shoWh‘to correlate? I
guess maybe there was oﬁe’example}shbwn today,
polymorph 1 and polymOrph‘z thatﬁhad:diffe;ent'
dissolution characteristics, but I don’t know if
that was carried out to bicavailability or not. It

MILLER REPoRm;NG;CQMPANX;‘INC-
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seems to me that one way'tgwﬁénaiéwﬁﬁéffwgﬁ&“i aﬁ'”
not an expert in that field and I have no idea how
difficult it is to test for polymorph 2 and 3 in
the intact dosage form--if that can be done fairly
readily, then it seems like;that ought‘té“be what
is done. | | | s L

DR. SHEK: Well, I think that is a
technology issue because you might have mixtures
and not purély one or thé dfher,’and“that‘is‘Wheré
it gets complicated. But if I might just add to
the points here, talkingvapqg;wigfgenéralithere
should be a concern. if?théfmcét“établévpoiymorph
form is used, that is okay, but number two, it is a
previously commercial product. ‘I can see a
scenario where an innovaﬁor“might*éthSé“£o7uéé a
less stable polymorph and stabilize it in the
formulation, or the synfhésié‘of"the APIvisksuch‘
that this polymorph is stable.

Now, when you have somebody else coming
in, and if it is an ANDAQwith,only thrgegmonth
stability data being accépted}ihéw;gdWYGthaVé"the'W‘

assurance that now you don’'t have something in the

| formulation, a different excipient that can trigger
Jland now the most stable polymé¥ph will be less

{soluble? The question stillUCOMing back is, is
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that biologically signifiCaht?’ i;think that is1k
basically the litmus test.

DR.’HUSSAINE*"That’sQrt of hinges on how
you establish your dissolution specification and
how it relates to bio.

DR. BOEHLERT: I was going to ¢omment
along the same lines becéuSéfi thiﬁk‘it is
certainly possible. If I were to formulate a
product and have a dissolution test and get results
in the high 90s on a general baéi’é‘ and set a O that
is low enough I could, iﬁdéed,kaléo perg¢g:é ”,
product that meets requirements and is quite
different, and that could be due_to a'polymorph,or
it could bekdﬁe‘to somethingséléé, ”And,‘hdw would
one distinguish? It still meets requirements but ’
it is clearly not the saﬁe'aha“f“aaﬁVE“Eﬁﬁ%‘if““““““
biocequivalence is impactéd'ih ££;£Pégéé:fPKMMM%M”amM

bR A e e e
based on Marvin’s comments, there is a possibility,
I would say a distinct stSibi}ipy. ~Now, when you
come down to the possiblé diSsolﬁtioniaﬁd“’
solubility, those that afe”péﬁéhﬁiélT§%éffééféawby””
variability the likelihqéd'iskthat thos¢ are pobrly
soluble. When it is dowp to the poorly soluble,
usually when you use free energy for forming

MILLER REPORTING\COMPANYTfiNc;y*p,b@u,wuw‘jM“VWM,«W,,
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conversion--we.have to také it éase by case is what
I mean. If there is a possibility to convert from
polymorphic 2 into p01ymbf§hidw3”éﬁdwfhéfe'iS'é”
great possibility, then“we have_tQ’logk atrif‘this
happens, the conversion and there are two products
with polymorphic 3 biocequivalent or not because
that is only in rare,cases‘that thdtfmi§h£fbe’
happening. Certainly we’havé to make sure that
this can detect a potential impact. I say this is
theoretically possible. In reality it may not be
happening.

DR. HUSSAIN: Let meﬁthrow’in one more
wrinkle then. In a sense,‘you‘COUld have changes
in polymorphic form of eXCipiehtéféﬁd tha;;cpg;d"
affect dissolution and cbuld,affect,evefYthing:eiéé“
and we don’t even want to ask that qguestion today.

DR. KIBBE: I was going té go in that
direction just a second ago; you beat me to it.
Right now we look at the changes in’diSsblutibn for
anything in terms of shelf 1ife. We don’'t test
biocequivalency at the back end. :ThQse changes in
dissolution can be a result of anything changing,
ignoring polymorphs, excipiénts,‘aging, Whateyer.

If we see thoSe'changes,'then we”qseuthat as a
quality control so why should polymorph concerns be
. MILLER REPORTING COMPANY, INC.
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any different than"the“g§ﬁéfal'ééﬁéé}hwﬁéwhéVéwin 
the general product?

Now, if we really are concerned that we
are missingfa‘significant change in‘bioeqUivalency
because our dissolution profiles aren’t,good
enough, then we need to go back and do two-year old
bioequivalency studies on already marketed
innovator products to see if there is a change
because we know the dissolution profiles are good
because they collect that‘data. fNow;weuare asking
a different theoretical question, which is we are
all comfortable with dissolution projecting
bioequivalenby,éﬁd”bﬁbéwwé”havé7ééﬁébiiSﬁéafiﬁfﬁé‘”
are happy that dissolutipnwwill'all0w;us ?Q;Cthh
any changes in that, but have we tested it? That
is independent of a polymorphism issue. Right?
Which is I think one of the things which Les was
getting at. Because we know that dissolution is
indicative of biocavailability but not guarantied.
Have we ever really done that‘test?,'And, that is
completely different than the issues wevareitélking'
about today.

Looking back on polymorphism might be just
one factor that might create a problem but we don'’t

know that for a fact, and as long as we are happy
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with dissdlUtiQﬁ“és”é’ﬁéé@ﬁ??WOf ¢hanges with
aging, I thinkkwe,shouldfbe_héppy"WithfaissQlution
as a measure of changing with aging regardless of
whether it is a change in excipients, which I think
might be more likely, than a change in polymorphs.

DR. MQRRIS:’ If’I could just add to that,
there are a number of cases where different
particularlY'hYdrated andbamorthUS‘forms,‘askwell
as polymorphs, show différeﬁCes iﬁ aisséiution and
they are also translated into plasma Concentration.
There is a fair literature on that. We work on
trying to develop methods fdr quéntiEYiﬁg“
polymorphs in dosage fOrﬁé[”hbWéﬁé%;'towAfﬁfs point
and to Tom’s point as well, he didn’t‘tell vou but
when we were talking he was saying‘that‘évéﬁ if‘you
determine differences in polymorph ratio in the
final dosage forms, there is no gﬁarahty. ’You
could pass spec fine with that determination and
still fail dissolution bééauSe of"partiéie'éiZé‘énd
other issues that Art had’raised; ‘Not that I‘am a
big fan of determination‘but it is just not the
only variable with respeét‘to'diSSdlutiQn and
availability I think.

DR. BENET: ‘Ikaﬁ‘C§nvinced thaﬁ ﬁhe
dissolution is satisfactcrY‘in its present state.
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DR. LEE: Would you tepeat that please,
Les? We could not hear what you said.

DR. BENET: I am convinced that we have
adequate protection with dissolution criteria at
the present time for the dosage form over its shelf
life because if I change that then I feed in
problems.

DR. LEE: Okay, thank you.

DR. MEYER:~ Lawrence;'under decision tree
three, I guess the second diamond down, the
question is does drug perth‘dissoluti¢ﬁ teSﬁing:
provide adequate controls to determine polymorphic
ratio changes? How are you going to-test that?

Are you going to make different formulations or
several formulations with differéntkpolymorphs and
look at dissolution and then look at something
else? How are vyou going“to know that?

DR. YU: Sometiﬁes,you look aﬁ’other
decision trees and you tend to adopt them, you
know, but you don’t know how to answer them. This
is actually similar to ICH Q6A, and the decision
tree over there basicallyksays does drug prodﬁct
performance testing‘prdvide adequate control if the
polymorphic ratio changes, such as dissolution? If
we truly want to know, if there 1is a concern,
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unlikely as it is that there is a distinct
possibilitya—we[have‘to;ask this,qﬁesfioﬁ first.

So, the likelihood ié extfemeIY’IOW but
for us, we, ‘indeed, want. to demonétrate that the‘
dissolution testing can provide adequate control
for polymorphic ratio chénges,andwthenmwewwill”have
to prepare product with different polymorphic forms
and evaluate the bioequivalence study. Sometimes
if there is greater possibility for potential
conversions--we know there:is a variety;of‘orystal‘
forms exists, for all kinds of reasons if an
amorphous form is used the chance is extremely low
and, certainly, we are confident‘that this
dissolution method can detect potential polymorphic
changes for the long run but at the initial stage
we may have to do bioequivaléhce’studiés;‘yeS{

DR. HUSSAIN: I think in general,
especially while developing the BCS guidance, we
did a lot of data mining to look at hoW”QOod‘the‘
dissolution is. 1In geﬁefai,’Ikthink it tends to be
gquite sensitive to changes in formulation, and so
forth. But I think as‘we look forward to more
complex drugs, dosage forms and so forth, there is
a strong need for,Hndersﬁéﬁding_diSSOlution,and how
we set specifications more based on physical
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chemical attributes. So, that is sort of a concern
that I have. I think we:need;tQ;keepkig_mipd’how
we set dissolution spec;ficatidns and‘make'surekk,_“
those are set appropriately. I think thére'is room
for improvement in that §130,  |

DR. MEYER: Under decision’tree‘number one
you define highly'sclublé]in terms df‘thefBCS
classification. Now, are we really going to have
whatever it is, six or seven prsyforkeach of the
polymorphs?

DR. YU: The chance’certainly is'vefy low
but we define that as known polymorphs that are
highly soluble. Looking at it another way, you
look 'at the most stable form. The most stable form
actually determines our own answer to thiékquestion
because the meta-stable form tends to have high
solubility in the most étabiewfdfMQ ‘s¢]“ﬁﬁat”We “
actually look at for,sblﬁbility*WheﬁMWe asfthis
question is the solubility of the most stable form.
It is not necessary for you to get all the other
information in order to answer this question. 1In
other words, it is not necessary‘to get the
solubility of a meta-stable form tohanswer,this
question because we know;the solubility of the
meta-stable form will be higher than the most

MILLER REPORTING COMPANY, INC.”
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stable form under the same conditions.

2 DR. MEYER: “MY"ijectioﬁ is if they are

3 |all known polymorphs, highly soluble as defined by

4 BCS- -

5 DR. YU: So, you are‘suggésting’weVShQQId
6 Jhave considered change, for example, the most

7 stable form?

8 DR. MEYER: Either ybu'dokall the forms,
9 |like you say, and all the pH’s, like BCS sajs or

10 [you have some modification of that.

11 DR. YU: "Excellent. That is a good

12 suggestion, vyes.

13 DR. LEE: Leon?
14 DR. SHARGEL: I want to aadrégg this first
15 |part in terms of the more stable form Qf Iéss
16 | stable form. I think Gary Buehler hit it on the
17 |nose that litigation is often the driving force in
18 |this area, as well as patents. When a generic is
19 fcoming on the market, looking at the API, we will
20 [certainly look at whether the p01ymorphiC”fOEm'Wi11"
21 Jor will not infringe on the innovator patent. So,
22 it may certainly be a'different’pdlymorbh than the
23 innovator. |

24 The second is that if the product, once

25 |lmade, is shown to be bioequiValént in'similaf“

MILLER REPORTING COMPANY, "INC.
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1 |dissolution, do we really have to worry so much

©2 |labout this part of the decision tree if our final
3 |product is going to be:bioequivalent,‘Stable and
4 show adequate.dissolutioﬁ?
5 DR. MORRIS: Can I ask you when you say
6 [fthis part of the decisio# tree;_ére_you téiking

7 [|about the solubility part?

8 . DR. SHARGEL: I am talking adet

9 [characterization or trying to always choose the
10 |more soluble or more stable pol?mérphiéwform. If
11 there, indeed, is patent 1itefatﬁré'or scméthing,
12 |perhaps taking the cefuroxime axetil as‘an‘eXample,

13 the amorphous was used by--was it Glaxo? 1In any

 14’ case, the crystalline form Would_be naturally more
15 |stable than the original fdfm“in“ﬁhis particular
16 |case but they both seem fovbe gégguatély_‘ -
17 |[bioequivalent and the USP‘modified,the ménograph
18 [accordingly.
19 DR. YU: Yes, the case YOu are talking
20 |labout--I don’t know this case, but if all these
21 fforms, amorphous form and crystalline, are highly
22 llsoluble, therefore, mOStflikeiyAthey'will”hbt
23 faffect the bioavailability‘So"itkis’n9F nece$s§ry

24 Jto do any further testing or polymorphic acceptance

25 [criteria for drug substance and drug product.
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DR.‘MEYEﬁf ”BﬁEfEhéTéfgﬁﬁéh£ ih £his«casé
was the crystalline form was less soluble;than the
amorphous form in terms,bf_greater,splubility, and
that was the rationale. The crystalline form, of
course, was more stable but less soluble in terms
of rate of sglubility.w‘ 

DR. YU: Yes, the crystal form--maybe one
form is less soluble thah the other‘but this does
not necessarily mean theSe two forms are not
bioequivalent.

DR. MEYER: Why do we need the first part
then?

DR. MORRIS: Nb}'they are not
bioequivalent, if you look, the pﬁte’cryStal and
pure amorphous is what Leon is saying. He is
saying that they are nottbioequivalent‘as the final
drug product. The formu;gtiQn, the way it was
made, is biocequivalent ahd producés the same within
the confidence intervals or demonstrates
bicequivalence.

DR. YU: So, Leon, what exactly is your
gquestion? ’

DR. SHARGEL: I@dbn(t,know_how much we
need to worry about solubility and such at this
stage as the real stage is in the product itself.
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We characterize the p01ymofﬁha‘ahYWa§'aéka
necessity, as I said, because ofhthe science and
maybe political science from the point of view of
patents but the final analysis is the finished
dosage form. | |

DR. YU: 1In other words, what you are
suggesting is we don’t‘have,tolwo;ry until we go to
decision tree two to set up the specification.

DR. SHARGEL: Wé do‘neédxspecifioations.
I am not arguing about that. |

DR. YU: Certainly; dacisioh tree humber
one is to give you a sciéntifickjustification to
provide an opportunity to not set up any
specification at all. TE you want to go through
this one and set up spe01f1catlon, that is okay
Your answer to the firSt qgquestion is yes; the
second question is no; and you go to set up
specification if you like. That is okay too. Yes.

DR. HUSSAIN: A qguestion that sort of
comes up, I think the language and the terminology
we are using become critical beyond the political
science that comes in. The decision tree says are
all known polymorpha-—dohyou aee a’pfoblam‘with |
that? I think with the soﬁtware we are seeing now
we can predict all possible polymorphio”forms,based,
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on the chemical structuré“but; in;réaiiﬁy;kin termsk
of getting those p01ymorphs,in:akphysiCai_Sénse is
not always easy. So, canVybU“jus;‘give some‘advice'
on the langﬁagé,Vhow thi§Wshdﬁid bé'SEruCtﬁre?'/'”

DR. LEE: Well, I think what we are
looking at is if polymorphism is believed or
suspected to be the causé of the
problem--right?--what should we do?

DR. YU: I think Ajaz’ question is what
defines "kndwn."‘“What'dbeé "known" peahé“”s¢;"“
chould it be éxPériﬁéntéiIYZVéfifiédiBfwiﬁsf M““MM‘M
verified by the computer?

DR. KIBBE: I think to change it from
"known" to "aVailable.ﬁ’jif ohekampany;ﬁseéka:
particular polymorph and I can get my hands on the
same polymorph I am finished. 0Okay? So, it is are
there available polymbrphs with different apparent
solubilities, and am I“Uéingfthé same polymorph or
does mine have the same‘solubiliEY‘as theirs? I
don’t think someone making awprodﬁct needs to have
clearly available to them all the possible

polymorphs or all that have ever béen diécoVered.f

| They have to deal with what is available in the

marketplace that can be used.

DR. MORRIS: Yes, I sort of see where you
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are going there bﬁf iyfhiﬁk there is;a pfdblem
there. I would agree to the extent that there are
a lot of compounds that are known to form solvates
that might have 20 diffé%entNSOlvatéé;“éhd'I“agree
that if you are not using that in your process
there is not a lot of reéson“to'go after it. But
because of some of the differences, as Leon was
talking about, the differences in the development
process and the raw material supplier, I think you
have to screen to the extent that you know that you
are not probing an area and cgﬁﬁirmaﬁibn space,
which is the software that'AjézZWas’reféfring“tQ,
that will now be stabilized‘by ybu?”syst§m; "If you
go into polymorph predictors you can find, you
know, a thousand forms‘and, obviously, if you can
isolate, you'know, ten of them that1wou;dn’t be’
unusual. Of those ten, maybe only two are really
in an energetic range to be significant. But even
the polymorph‘prediCtors don't;typicaily predict

solvate forms and certainly nothing is going to

| predict amorphous forms very well at this stage.

So, I think you are still forced on the empiricism

of screening to the extent that it encompasses the

exposure that you expect your material to be

subject to, particularly if you are doing wet
MILLER REPORTING COMPANY, INC. — ="
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1 |lgranulation, as wé talked about before. If you are

2 [lgoing tO‘DC,or‘directvCQmprESSion, maybe_there is
3 an even little narrower fodus ﬁonour screen.
4 DR.. HUSSAIN: That sort Of:brings me babkk
5 fto what Leon was trying to get at probably. 1In a
6 |sense, the regulatory question essentially then

7 ||becomes if you have seleCted a supplier of“drug‘

8 | substance for your product, then that becomes your

9 |material of interest. Why go to anything beyond

10 that?

11 DR. MORRIS: Weil, in terms of your

12 |supplier that iskfine'buff”éééiﬁ[“iEHYdﬁ"Ibbk“étw“

13 [[the examples of conversion during processing even

14 Jor stOrage,jparticuiar1y iﬁ_you‘are uSing a

15 ||different form than'alreédy has a“historY)'i don’t
16 |Isee that that let’s you off the hOok“in”any way. I
17 JJjust think that it;fopuséﬁgmuchwmgtejQn;whét you
18 |lhave to worry about so you don’t have to worry

19 f[about the hundred forms. If you are just using an
20 agqueous-based system, then ydu'are not going to

21 use--

22 DR. HUSSAIN: What I was driving at was,
23. in a sense, to qualify aﬂyﬂéiﬁéhépfodu5t ”‘

24 | formulations, hépefullY}'Y6ufgb”£ﬁrbﬁgh the

25 Jdevelopment; you go through the stability; you go
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through the'bipaVéilabi1iE§'éﬁYWa§;‘”But now your
material is What,youwa?efsﬁa?tiﬁg1withfénd“ydu‘iuét
focus on that‘material‘rathér'théh looking for all
possibilities and sort of the physicochemical
attributes would just focus on thét”matéfialfiéthef“
than looking at all possibilities.

DR. MEYER: Maybe that could be in the
sense of does your polymOrph_convért‘to'andther
form, and are the two forms, two or more forms, do
they have different solubility? Are they both
highly soluble? So, Ydu’focuS”iﬂ“gﬁ whétWié:Beiﬁg
used in that application.

DR. HUSSAIN: " And when‘theré is a change
in supplier, then éveryfhiﬁgwkféﬁé“anW’M“”M“J

DR. MORRIS: I see what you are saying.
Yes, certainly and that‘iS”What'wéUWéfe'talking
about earlier. If you change yvour supplier and
they have a different crystallization step or a
different profile--I gue$s Qnerof the ereptions"
would be in a case, as you were discussing, where
you are now seeding amorphous material with
crystalline material. That is very hervelwrecking.
I realize that sO‘far,itThas‘been;’yéﬁHknoW,kokay
but, to me, that is the sort of thing that really
bears monitofing becéuééihérehydﬁKéféTS5¥t 6f
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setting things Up“to féli“ddWh thé thérmddynémic'
hill.

DR. KIBBE: What you are suggesting I
think is that it is really easy‘to'get past the
beginning and to deCision tree two; that it ‘is hard
to, say, blow off any concern about polymorphism.
What I was saying is that if yours and the
innovator’s are the only’available;forms, then you
are done. I mean, if the two are the same
polymorphic forms, you are'donej ~That is the only
way you would get out of here without doing any--

DR.‘YU: wThat is‘borredt and, actuaily, in
many cases despite the fact,thap,the;computer
predicts ten solvates, in reality we can only
discover one or twb or, in manY'caseS‘one‘
polymorphiCLerm;andmwe don’t have to worry about
this in the future. Sdl‘if”we canruse,decisipnw¥ w
tree number one at least to avoid unnecessary
testing down the road--if you Want to go to
decision treerﬁﬁﬁbéfkoﬁe and if;y6u wén# tQ aiways
test to set up specifidations, thétyisquay.

DR. MORRIS: And to your point, Art, and
it is sort of something I talked about in the
slides I‘préseﬁted; incluéivéydf aﬁérphous and
solvate or hydrate forms:yqu have_tgkpave thr‘
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caveat that if there is something in the innovator
product or even in otherggéﬁéficipdeUctSAthat has
been specifically done‘tbrsfabilize ah otherWisé
highly meta-stable phase,kthenkyou‘are,adding
another dimension to the risk that has to be
assessed. I am not saying that it still doesn’t
pan out to be--you know,:once’you have settle on
that form it gives you a much higher level of
confidence.

DR. LEE: T guéSS"What we are hearing is
that there is an attempt to write specifications
but there are SO”many'exéeptiong,;

DR. HUSSAIN: It is sort Of'a'balancing
act where we actually bring the’right s¢ienbe to -
bear on the type of questions we are asking because
one of our challenges,ﬂlﬁthink;”théﬁ’Qékfébe is
that generally in the drﬁgVappfdﬁéi"brbéééS“Wé‘héVé”
much more limited,data‘aé'dppGSEdwfb”Ehé“ﬁéwmdfﬁg'
review process. So, some of the decisions with
respect to stability, and everything,"is on
somewhat more limited data.' So, i think it is a‘
balance that we have td Sﬁrike:EHat Hasféh6ﬁ§h;”M““W
characterization to work on some of the other
challenges that we face.

DR. LEE: Or, to sum things up, you can

MILLER REPORTING COMPANY, INC.
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say that science will take care of itself.

DR. YU: It all comes down to if the firm
has provided adequate information to conﬁince us
that they can produce the generic product which is
high guality, which is'edﬁivalenﬁyﬁd the refereﬁce
listed product. It all boils‘d@wn tb £his”
question. |

DR. MORRIS: Yes, if I can sort of
summarize what I think, i méan; it’is’a case by
case basis in a sense but thét is’nOt a bad thing
because the decision tree still gives you the
framework tOfwork'by;‘buf¥ho“matféf ﬁbwwﬁﬁbh'Wé”tfy"
to take the science oUtlbfwfﬁéﬁééaiéibﬁfﬁéﬁiﬁék”m y”
process, not at the FDA but in terms of our general
techniques for coming down to speqific cases, you
are always going to apply the science that is
appropriate at the level that it is appropriate. I
think that is all that the decision tfée is trying
to do, to say where do yQu‘need tQ_app1y what
science. That is what it bbils‘down'to. What
science there is will depend on the case.
Otherwise, you‘canft,cléééﬁf?mgﬁ§thin§;h'i méén)MWe
have a separate decisidnﬁtree for polymorphs and
hydrates and then hydrates and amorphous which is
just too cumbersome to eﬁen do. So) I think that

MILLER REPORTING COMPANY, INC.
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the concept is SOUEa”éﬁa?it'is jﬁSt a métterHOE‘ﬁs;
as a community, saying, yég’know, ?ou have tokgive
your scientists,freedom'tQ”do what they need to do
when they need to do it. In that case it works
pretty ‘well. |

DR. LEE: Thank you. Is everybody
comfortable with that? | o

DR. MEYER: 'Letbme“raise‘jﬁsﬁyone qUéStion
about the footnote in decision tree three. It
bothers me,kunless you‘héQe’aétawto baék it up
which you may very well have, in footnote two it
says dissolﬁtign testihg with appgbpriate
dissolution may frequently detect potential
conversion of polymorpﬁs;during storage of the
product. It refers to the product I believe. In
rare cases dissolution testing is not able. How
many "frequent" examples do you have where you are
able to see the polymorphic conversion in a product
during storage that was picked upkby dissoiution?

DR. YU: I guess this comes back to the
same question about drug products or drug
substance, interactions, excipients, drug substance
interactionsg. It comes down tokthis; thét_in‘this
case, for example for somé‘pOOrly*édlUble drugs,
like carbamazepine, you Can‘develop dissolution to
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detect,the,diffé?éﬁééf“fﬂéWéVéf?”for highly soluble”
drugs, and most polymorphic forms are highly
soluble, probably it is very difficult. So, what
you come down to in the‘deciSion,tree is the |
likelihood that the drug is poorly soluble,
therefore, 1f there is_a_potentiaiMconvérsicni
potential solubilityychahge; the iikélihoéd very
often will be that it can detedt potential changes.

DR. MEYER: I don’t disagree with your
statements. . I am curious as to whether Gary can
talk to+lawyers or appear in court and say, oh, we
frequently can detect‘and someone then will say,
well, give me twenty ekaﬁpleé, br ten,yor_soﬁething
other than carbamazepine.

DR. YU: We actually have a working group

which is collecting approved ANDAE t6 §ee those
decision trees. So far‘bur”éituation is4pretty
good. |

DR. HUSSAIN: Letwme sort of rephfase,
that. That is an important point because I think
the language matters here. I think ouf knowledge
base or database that we;have férkaissolﬁﬁion, in a
sense when you look at diséoiution you are 1looking
at a complex system, not just‘polYmorph,changes,
The entire system is chaﬁging, and so forth. So,
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what that'eSSentially dOéé;ﬁélI mé‘is that,that,box
could essentially read thét dissoiution testing is
a sensitive indicator ofiChanges that §ccurfthat
relate to dissQlution,changesf’demean!_phat is
what we are talking about,'nOt‘pér“se’a“polYmorph
change. ’

If you break it down to polymorphic
conversion, I don't think‘anybody‘has the data.
The argumenﬁ is supported that dissolution changes
are reflective of solubility changes and,
therefore, the logic is’théié bﬁﬁ ipéﬁ’ﬁ§t:sure the
data 1is there that goes to that point.

DR. RODRIGUEZ-HORNEDO: I agree with what
Ajaz said. I am more comfortable with the
terminology basedfon solﬁbilitydbécauée'éétﬁélly I
have seen some cases, and we have étudies somé,in
our lab, where if you have very fast polymorphic =~
conversion to the more stable form the dissolution
test is not going to be discrimiﬁating}‘ So, 1
would think that the terminology in footnote two is
a little bit confusing; | | - |

DR. SHEK: But wouldn’t then the question
be is it sigﬁificant? If the dissolution doesn’t
pick it up, is thiS”Conversibh ff¢m‘bne”pOlymorph
to the other significant biolOgically?
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DR.‘ﬁUSSAIN: Iﬁfwbnftwbé. I heén? that
is the basis of the currgnﬁ éYétehf

DR. LEE: It seems to me that there are
some suggestions for changing the'wording.
Anything else? No? Done. 'Ahy'dther comments? It
seems to me that,obviOuslywpglme?phism'is quite
important for certain drug‘subétanCes. I think
that specifications,might,be‘useful as some kind of
guidance but I don't thiﬁk we can be rigid in the
wording. I think that is the message. |

DR. YU: Yes, thank you.

DR. LEE: Is there anything else?

DR.”MEYERE"Ydu aidn’t cover number C,
about the extraordinary formulation or
manufacturing process.

DR. YU: I am sorry;‘thét was deleted.
The working giOUp realized that that sentence is
very vague. We had to délete'this éentence. ’Thank
you.

DR. LEE: Thank you very much. I think
that is about it for polymorphism.

Ajaz 'asked me to make a comment about my
observations on this committee;\and‘I/thmiSé I
will not spend 1ots“df time on it;* |

First of all, I think it is a wonderful

MILLER REPORTING COMPANY, INC.
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experience and it is wonderful because of the
diversity, and'beCauSeMoffdiVerSiﬁy'fhﬁh{nk”Wé‘h§Vé'
to learn how to be quick thinkers and also‘to‘éct
in a fair manner.

I am very please to see that a
subcommittee structure i# evolving. As I said
earlier this morning, it is very scary to be able
to understand all the issues and I think the
subcommittee structure will,help to deal with some
of this a little bit.

I think I also began to see, as Helen said
this morning, that there;is kind ¢f f01low—up,
continuity. I think we are getting there’but
oftentimes my concern%is;that some of the issues
kind of last for a long time‘so'that what we have
recommended today or talked ébbdf‘fbday“ﬁayhnét'ﬁé'
shared, or oUrksuccessqrs may not be privy to what
has been discussed beforé“and I think that maybe
some kind of archives would be useful. I think I
see that some kind of structure is evolving in the
sense that we have these%—what are'these cailed,
Ajaz?--awareness and sohe‘thinQS'will’foIIOW‘dCWn'
the line. I often”wondef whether or not a two or
three times a year meeting is sufficienﬁ.

Everybody 1is busy but I hope that with the
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subcommittee thére will be more informed discussion
about the issues.

When I first took over tHe“Chaif,‘I‘Was
not really aware about the statute.‘ In fact, as
scientists We_tenduto,bej5pontaneous; we like to
digcuss matters ahead‘df:time bu£‘bécause we élsom‘
wear another hat all the discussions have to occur
in public. "So, I think that may be SOmething that
needs to be changed in some way; _But iﬁ the‘end, I
thought there is a strong partnership between the
regulators and the sciéﬁtifickédvisors.ﬁwi think in
a way we are a member of the community. I think
today we have seen several of these scenes play out
again. Questions were agked frbm the
statistician’s point of view; things don’t seem to
make much sense and, yet;kitvworkgﬁ,k"

So, I just as I begin to understand how
the operation goes, it is time to go, not that I
want to stay’on forever.k But I ﬁhink\some of the
things I see changing are, number one, the
subcommittee structure, andVI think there may be a
better access to the information database. I am
rambling here, but maybe how the focus is organized
would be quite useful. I think the‘préséﬂtatibns
are getting to be very constructive in the sense
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that you kind of point‘Qﬁt_impO?tant_igSuéghapdL 
oftentimes for those of us,th might"bé bﬁsy} may
not study every single déCuﬁeht‘cérefuiiy. I tried
to set up the subcommittee structure. It,seemskto
work but I think, again, that we are sﬁiil kind of
hindered by how readiiy ﬁhé ihforma;i§ﬁ is’ |
available. So, if you have a web site you can
instinctively go to where to find the actiQnS, the
suggestions that we have. |

Committee membefs,"éther,opiniohé? I
think everybody is anxiopsktq QQ:A

DR. HUSSAIN;\#All[right,'just a few
thoughts to close this day; ikthihk this méfning‘we 
have seen a‘whole host of topics‘fromwthé PAT"'
subcommittee report on what We‘gfe,trying to do
there with respect to blend uniformitYf with
respect to CMC risk-based review and polymorphism.
If you look at the underiYing discussion and
themes, there are,many\cOmmon‘iggugs,kxI_thinkwn  
ending the discussion today with polymorphism sort
of reinforces some of the basic fundamentals that
we have, for example the dissolution test; how good
is it; how dd we set;thebspecifiéatibn; énd’how do
we do the right type of testing. So, the bulk of
this committee in trying to bring more focused
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discussion on thefscieﬁcé of“our test proCedures}
and so forth, really comes h¢ﬁeitOm$9rtk9f bring
standards that are'well'grounded‘in sciencé.

At the éame time, I think what the PAT
initiative also serves is to take the next step.
If you look at polymorphism, ifkyQu want to
characterize polymorphic formsyor’particles size
you are_going tondowﬁba9;§?9mwagx¢ry;sméil‘samplé
size. Wherejiskthat;sam?le cbﬁing ffom? Is‘itk
representative? Because we ‘are making major
decisions on all these aspects on few samples. If
we are just figuring out sampling strategies for
blending, a fifty-year old operation, you can
imagine where we are in that sense. You can also
see why the CMC review ié;éo important, and the
risk-based approach is so difficult to adopt
because of the unknown aspect that Wé‘struggle
with.

So, I think“what‘We have’tried to do is
set up challenges, andiidentify challenges to be
addressed by the current,system and also; at the
same time, develop a new system which actually
overcomes some of these challenges. So, I hope you
can see all these interconnections between‘the
topics we have discussed and will continue to
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discuss with you. Again, thank you. It was a
wonderful day. BRI

DR. LEE: I think in a way you mentibned a
very important point. I WOndef whetherjit,Would be
useful for the committee to identify two or three
issues to work on. I think it is wvery important
for us to anticipate wheré science is,moving in the
next five years. We have to respond to the issues
that you raise but, hopefully, we, the scientific
community, response more in a:proactive way.
Again, I want to emphasize the partnership, members

of the same community.

Thank you very much for today’s

discussion. Tomorrow we are going to come together
at 8:30 again. Have a good evening.
[Whereupon, at 4:05 p.m.., the proceedings

were recessed, to resume at 8:30 a.m., Tuesday,

October 22, 2002.]

MILLER REPORTING COMPANY, TNC"
735 Bth Street, S.E.




I, ALICE TOIGO the Ofﬁcml Court Reporter for Mlller Reportmg Company,
Inc., hereby certlfy that T recorded the foregomg proceedlngs that the ) |
proceedlngs have been reduced to typewrmng by me, or under my dlrectron and
that the foregomg tranecrrpt 1s a” eorrect Jahd accurate,record of the proceedmkgsw

to the best of my knowledge, abrhty and behef.

(O Coxo

ALICE TOIGO




