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s pharmaceutical manufacturing evolves

from an art form to a science-based process,

the Food and Drug Administrationis eye-
ing opportunities to translatebet ter information
about product quality into more risk-based reg-
ulatory review and inspecti on policies. The over-
riding goal is to apply a “quality by design” ap-
proach to pharmaceutical manufacturing to
achieve the “desired state” of produ ct qualityand
performance, explains Ajaz Hussain, dep uty di-
rector of the Office of Pharmaceutical Scien ce
(OPS) in FDAs Cen ter for Drug Evaluationand
Research (CDER). At the July meeting of FDA’s
Manufacturing Subcommittee of the Advisory
Committee on Pharm aceutical Scien ce, Hussain
and others outlineda number of s teps FDA is tak-
ing to encourage more rational pharm aceutical
development and manufacturing systems.

If a manu facturer can demonstra tea good un-
derstanding of key product attributes (e.g., sta-
hility, bioavailability) and provi de evi den ce that
it can con trol cri tical variables and detect prod-
uct deviations, regula toryauthori ties willbe able
to revi ewapplicati onsin one revi ewcyde, permit
improvements in a manufacturing process with-
out prior approval, and implem ent a risk-based
inspecti onprocess, explains Pfizer Vice-President
John Berridge. To achieve this ideal situation, FDA
is taking steps to re-engineer its chemistry, manu-
facturing, and controls (CMC) review process in
new drug applicati ons (NDAs) and abbreviatad
NDAs (ANDAs) for generic drugs. Prime goals
areto curb multiple review cycles, redu ce appli-
cation resubmissions, and redu ce oversight of
most postapproval changes. At the same time, FDA
is working with other regulatory authorities and
manufacturers to reach agreement on new stan-
dards for submitting drug qualityinformation in
the comm on technical document (CTD) devel-
oped by the International Con feren ce on Har-
monization (ICH).

22  Pharmaceutical Technology sePTEMBER 2004

Streamlining C(MC reviews

The current CMC review sys tem is resource-

intensive, imposes unnecessaryregulatory burdens

on indu s try, and discourages manu factu rers from
making improvements such as those achieved
through process analytical technologies (PAT) in
approved products, observed MohebNasr, direc-
tor of CDER’s Office of New Drug Chemistry

(ONDC) in OPS. He cited a number of factors for

this unfortunate state:

o ONDC reviewers evaluate all CMC informa-
tion, regardless of its importance or the re-
viewer’s expertise.

e Applicationsdosely follow FDA and ICH guid-
ances, even if a different manufacturing ap-
proach is more logical.

e ONDC does not examine manufacturing
process information in detail because the cur-
rent system leaves that task to FDA's field force.

o FDA and manufacturers seek ti ght product spec-
ificationsdeterminedby limited data to ensure
consistency in a manufacturing process; this
often leads to recalls and drug shortages.

e Manufacturers frequently submit late and
vo luminous CMC amendments, which delay
reviews.

o NDAs seldom include cri tical information about
pharm aceutical devel opm ent which is neces-
sary for arisk-basedassessment of the product.

e CMC informationin applicationsvaries widely
because many applicants fail to consult with
FDA before filing an NDA, and fail to follow
agency recommendations when sought.

These factors del ay application approvals and
discourage manufacturers from improving systems,
adding to the cost of alre ady expensive new drug
products. A recent study found that manufactur-
ing problems are responsible for delaying first-cycle
NDA reviews of many new molecular entities. And
with its workload rising, CDER is eager toelimi-
nate unnecessaryand redundant activi ties. This past
year, ONDCrevi ewed 159 NDAs, 342 commercial
investigational new drug applications (INDs), 1745
supplements, and more than 1000 annual reports.
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A risk-based CMC review system, which
is being devel oped first for conven ti onal
drugs, willfocus on the relevance to safety
and efficacy of critical quality attributes
suchas chemistry, formulation, manufac-
turing processes, dosage form, and prod-
uct performance, Nasr explains. In terdis-
ciplinary teams of chemists, pharmacists,
engineers, and others using modern sta-
tistical methods to evaluateinformation
in pharmaceutical devel opment reports
(PDRs) and a quality overall summary
(QOS) willcon du ctreviews. The new ap-
proach aims to achieve more consistency
among chemistry review teams and im-
prove FDAs ability to overs ee new tech-
nologes, combination produdts, and novel
dosage forms.

FDA is implementing this more stream-
lined review approach first for CMC sec-
ti ons of resubmittedNDAs. Under a pilot
study; a senior CMC reviewer will conduct
a quick (14-day) preliminary assessment
of a resubmission, order a copy of any ref-
erenced drug master file, and develop an
“assessment protocol” for reaching ap-
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proval. This information then willgo to a
primaryrevi ewer who will perform an in-
depth assessment and seek to resolve CMC
issues quickly.

ONDC also is exploring ways to down -
regulateor eliminatethose CMCsupple-
ments unlikely to adversely affect the
quality, purity or stabilityof a drug prod-
uct. A more efficient supplement review
process would encoura ge continuous post-
mareting product improvement by manu-
facturers and also free up ONDC resources
for NDA reviews, Nasr comments. A re-
lated initia tive is to encourage manufac
turers to submit comparabilityprotocols
(CPs) in NDAs to link the current CMC
policy to this new qualityassessment ap-
proach. CPs also can facilitate continuous
improvement by reducing the need to file
manu factu ring supplements whena firm
wants to change a manufacturing process
or produ ctattribute.

Speeding up generics
Similar initiatives are being adopted by
CDER’s Office of Generic Drugs (OGD),

which continues to struggle with an in-
c reasing number of ANDAs and supple-
ments. OGD expects to receive nearly 600
ANDAs and more than 3500 su pplements
this year, noted OGD director Gary
Buehler at the advisory committee meet-
ing On average, OGD takes 18 months to
approve an ANDA because all applications
must sit in a never-diminishing queue,
with no preference allowed for very com-
plete or very simple submissions that
could be processed quickly. ANDA ap-
provals also are delayed by legal disputes
and lawsuits, which appear to be intensi-
fying (see sidebar, “Generic drug debate
accelerates”).

Buehler would like more authority to
iden tify applications suitable for quick re-
view treatment and to review groups of
applications for the same product. But be-
cause Congress must authorize such a
change in the “first-in, first-reviewed”
generic drug approval process, Buehler is
trying to streamline the ANDA revi ew sys-
tem internally.
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One initiative is to encourage manufac
turers to calculate produ ct specifications
more carefully, which would reduce the time
OGD staff must spend negotiating ti gh ter
limits. An OGD stu dy found that 40% of
all deficierties in first cycle revi ews relate
to overly loose specifications, Buehler notes.
He urges manufacturers to determine spec-
ifications on the basis of knowl ed ge of the
manufacturing process and cri tical prod-

u ctattributes and to provide a clear ratio-
nale for how specificati ons are selected.
This process, Buchler believes, will lead
to more one-cycle revi ews in initial appli-
catiors and permit expedited handling of
later supplements. Basing reviews on knowl-
edge of the produ ct and which manu fac-
turing changes wi ll make a difference rep-
resents “a fundamental change in thinking,
Buehlersays. The benefits for manu factur-
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Greenwood to lead hiotech industry

After a six-month search, the Biotechnology
Industry Organization (BIO) selected Rep. James
Greenwood (R-Pa) as its next president. He will
replace retiring leader Carl Feldbaum, who headed
the trade group since its establishment in 1993.
Greenwood is completing his current term in
Congress and will assume the new position in
January.

Greenwood appears an ideal choice for the job.
As chairman of the oversight and investigations
subcommittee of the House Energy and Commerce
Committee, the congressman has been involved in
many of the research and reimbursement issues
important to biotech companies. He played a lead
role in recent revisions to the Prescription Drug User
Fee Act and in negotiating the Medicare
Modernization Act last year. A liberal Republican, he
also has been an advocate for stem cell research.
Greenwood said in July he would not have left
Congress for any other trade association, but he
sees the BIO job as an opportunity to advance the
development of biological treatments critical for
human health. At the helm of BIO, which represents
more than 1000 large and small companies,
Greenwood faces many challenges and con-
troversies. The list includes “follow-on” biologics,
intellectual property protections, and pricing and
reimbursement, to name a few.

ers are greater flexibilityto improve man-
ufactu ring processes, more ease in making
post-manufacturing changes, and fewer
probl ems in plant inspections. Buehleris
urging generics makers to demonstrate their
ex pertise in drug produ ct manufacturing
by incorporating advances in pharmaceu-
tical scien ce and manufactu ring technolo-
gies to improve product qualityand reduce
risk. Such an approach, he comments, will
help generics makers challen ge any per-
ception that generic drugs are lower in qual-
ity than innovator products.

Harmonizing standards

In additionto streamlining its own CMC
review process and data requirements,
FDA is looking to gain international agree-
ment on risk-based quality standards
throughthe ICH. In the past year, regula-
tors in the European Union (EU), Japan,
and the United States agreed to develop
new guidance encouraging manufactur-
ers to provide information that reflects a
bet ter understanding of cri tical product
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and manufacturing design and process
factors. The aim is to encoura ge risk-based
approaches to manufacturing oversight
and con ti nuous improvem ent stra tegies
in all global regions.

The first step invo lves crafting a guid-
anceregarding the scope and con tent of
qualitysummary informa ti on submitted
in the drug product devel opment (P2) sec-
tion of the CTD’s drug quality module.
ICH participants approved a concept paper
for this topic (Q8) in October 2003 and a
draft standard at a June working group
meeting in Washington, DC. The group
h opes to gain approval of a final proposal
at its next meeting, in Novem ber 2004.

The kind of manufacturing summary
informationcall ed for in the Q8 proposal
has been a common com ponent of drug
market applications in Europe, but new to
the United States and Japan. This section
presents information abo ut formulation
devel opment, critical produ ct attri butes,
and the design of the manufacturing
process. The aim is to describehow prod-
uct qualityand performance is ach i eved

and ensured by designing an effective and
efficient manufactu ring process. In EU ap-
plications, such a presentation of ten in-
clu des failed steps and probl emsencoun-
tered and resolved, but manufacturers
generally have been reluctant to provide
such information to FDA for fear of rais-
ing a lot of questions, explains Pfizer’s
Berridge, who leads the Q8 working group.
Instead, manufacturers tend to give FDA
hu ge amounts of data. Berridge and his
co lleagues hope the Q8 standard wi Il dis-
couragesu ch practi ces and encourage the
submission of information on the basis of
a “true understanding” of a manu factur-
ing process.

The envisioned Q8 guideline will con-
tain a core document discussing how a
manu facturer should describe its process
for producing a fully characterized prod-
uctthrough a well - defined process deter-
mined by an assessment of risk. Several
annexes will provide examples of risk man-
agement approaches about specific dosage
forms.

Provisions in the Mediare Modemization Act (MMA)
weresupposed to curb some of the infighting

be tween innovator and generic drug companies, but
the battle seems to be accelerating on all sides.One
controversy involves “authorized generics” deals,
amangements by brand-name firms to license drugs
facing patentexpiration to selected manufacturers
during the 180-day exclusivityperiod awarded to a
generics rival. Generics makers Mylan Labo ratories
and Teva Phamaceutid petitioned FDA to reject
such deals, but the agency turned them down in July,
stating that such arrangements do not violate FDA
policyand can increase com petition and provide
earlier access to lower prices.

FDA sought to balance its position by denying a
Pfizer petition challenging the generic firm practice
of waiving (i.e.,selling) its rightto a 180-day ex-
clusivityperi odto another firm. Pfizer claimed allow-
ing generics firms to relinquish exclusivityrights
fosters patent challenges, but FDA claimed waivers
we recommon and also encourage com petition and
lower prices. FDA further upset innovator firms by
deciding to approve generic versions of synthroid
(levothyroxine sodium) following years of bickering
over bioequivalence testing of these medications.
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A related ICH initiative (Q9) aims to de-
scribe some of the tools and options for
manu factu rers seeking to con trol risk and
for regulators wishing to adopt risk-based
approaches to drug oversight and applica-
tionrevi ew The guidance will define how
and wh en manu factu rers and regulators
may use prdiminary hazard analysis, fail-
ure mode analysis, and other statistical tools
in product devel opment and regulatary
scrutiny. The Q9 working group discussed
a concept paper last Novem ber and moved
forward in drafting a guideline in June.

Manufacturers also are working on what
they hope will be a Q10 ICH guidance.
This guidance would describe a quality
managementapproach for achieving the
processes and meth ods addressedin the
other two standards. While Q8 focuses on
designing qualityinto process and prod-
uct devel opment, and Q9 describes rele-
vant risk-management tools and methods,
Q10 aims to en courage indu s try to adopt
a quality-systems approach to monitoring
the manufactu ring process. This topic was
discussed at the ICH June meetin g,but was

put on hold by European and Japanese reg-
ulators who felt their plates were too full
to take on another fairly complexiniti a-
tive. The Q10 proposal fits with FDA’s ef-
forts to create a regulatay process that will
support a continuous improvement model,
but may take some time to begin moving
form ally thro u gh the ICH process.

Biogenerics battle heats up

While these and other disputes move into
the courts, an even more conten tious fight
is building over FDA approval of “follow-
on” versions of biotech therapies. The
Hatch—Waxman Act provides a clear path
for devel oping generic versions of con-
ventional drugs, including insulin and
human growth hormone, but does not
permit FDA approval of gen eric biologics
based on clinical data submitted by the
innovator firm. FDA officials have been
s tru ggling to devel op a draft guidance re-
garding testing and documenting the bioe-
quivalen ce or comparability of bio tech
drugsbut announced in June theywould
del ay publicationof guidance on “follow-

on proteins” (now FDA’s preferred term )
until the agency explores more fully the
scientific and legal issues involved.

At a hearing in June on key issues re-
lated to follow-on biotherapies before the
Senate Judiciary Committee, chairman
Orrin Hatch (R-UT) said that legislation
was “inevitable,” and urged biotech firms
to stop ston ew a llingand enga ge in a con-
structive dialogue on legitimatescientific
con cemns. Some legislatos want FDA to
hold off issuing guidance until Con gress
acdts, while generics firms beliewe that FDA
guidance may spur the legislators.

FDA plans to address all rel evant ques-
tions at a workshop this fall on product
characterization of large molecules de-
rived from biological sources. The aim is
to develop a more complete and credible
guidance document based on public dis-
cussion of all the technical issues. FDA
staffers currently envisiona draft guid-
ance pres en ting gen eral requ i rements for
abbreviated applications for follow-on
proteins, su pported by specific guidances
for certain products. PT
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