FOCUS ON...—— OUTSOURCING <

Selection and Oversight of
Domestic and International CMOs

by Michael Strauss and Jeanne Novak

ontract manufacturing is
essential for early development
of products by companies of all
sizes, and it plays an important
role in later production and testing,
Product development is a complex
process requiring manufacturing,
optimization, and testing of candidate
drugs, devices, combination products,
and biologicals even before they ever
reach the clinic. Contract
manufacturing organizations (CMOs)
provide services ranging from early
product development and lead-candidate
screening to process development,
product manufacture, and testing.

Outsourcing of development,
manufacturing, testing, preclinical, and
clinical activities has sharply increased
since the 1990s (1). The number and
variety of such activities has changed,
as well as the types of organizations
that use contracted efforts. Gone are
the days where only necessity (e.g., lack
of equipment and skilled personnel for
a given task) drove companies to
outsource activities. Contracting of
development and testing has proven to
be cost effective even for companies
that could perform the relevant
activities in-house (2-4).

Contracting of pharmaceutical
services spans a product lifecycle: from
screening of potential candidate
substances to postapproval activities.
Early development is often outsourced
to contract research organizations
(CROs). Subcontracting such work
often allows companies to take
advantage of discovery platforms that
are not available in-house. Some
CROs ofter molecular biological
expertise for development of
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expression constructs (whether
plasmid or viral) that sponsors may
not maintain. Once a product
candidate has been chosen, CMOs are
often used to produce the relatively
small amount of material required for
proof-of-concept or preclinical studies.
Many established manufacturers are
unwilling to adapt their large-scale
operations to produce the smaller
quantities needed for early
characterization and preclinical
studies (3,5, 6).

CROs that specialize in preclinical
research can be useful for testing
candidates in compliance with good
laboratory practices (GLPs) (7). Such
facilities provide services ranging from
experimental design and project
management to in vivo testing and
data analysis.

Once a candidate compound has
been demonstrated to be effective in
animals and on the laboratory
benchtop, in the United States an
investigational new drug (IND) or
investigational device exemption (IDE)

application can be filed. Once that has
been cleared by the US FDA, clinical
testing can commence. Many sponsors
turn to CMOs next to produce the
larger amounts of compound needed to
conduct clinical trials, from early safety
and exploratory studies (phases 1 and 2)
through pivotal efficacy studies (phase
3). Clinical research organizations often
provide the infrastructure to run these
trials, providing oversight and
monitoring for compliance with good
clinical practice (GCP).

Even after market approval, the
role of contract organizations can
continue. They’re used not only for
outsourced development of approved
products, but also (for example)
contract testing laboratories may be
involved in release testing throughout
a product life-cycle.

IMPORTANCE TO THE INDUSTRY
Types of Outsourced Activities:
Contract organizations fill a number
of roles in the pharmaceutical
community. There are many niche
specialties as well, and the “CMO
Specialties” box lists some (5).

The capabilities and number of
contract facility specialties has grown
over time to serve industry
requirements. This list, though not
comprehensive, will continue to grow
as the number and variety of products
increases (9).

Trends in Outsourcing: Spending on
contract services has increased steadily
since 2002 (1), and it is expected to
increase 33% by 2011 for a compound
annual growth rate of 6-8% from
2004 to 2011 (10). Some experts
estimate a compound annual growth



rate as high as 14.9% (11). Even with
the recent global economic downturn,
pharmaceutical sales are predicted to
grow annually by 3—6% through 2012
(9). To serve this burgeoning need, the
number of facilities providing contact
services has increased worldwide (12).
The “Number of Contract
Manufacturers” box surveys the
numbers and location of
manufacturing facilities based on a list
of contract organizations compiled by
HighTech Business Decisions (13).

A survey published in 2007 by
Contract Pharma magazine
demonstrated changing trends in
outsourcing. Of the >200 respondents,
four in 10 said their rationale for
outsourcing was “to focus on core
competencies.” Only 27% said their
reason to outsource was that their
companies were virtual and by
definition must contract out all
manufacturing services. Over 75% of
respondents indicated that their
spending on outsourcing would grow
over the next year. These results
indicate that increased spending will
be driven both by virtual companies
and those with in-house production
and research capabilities (2). A need
for large pharmaceutical companies to
adopt more agile manufacturing
schemes, which often include
contracting out traditional supply
chains, is being driven by large
fluctuations in product demand,
higher expectations for product
innovation, and new guidance from
regulatory agencies (14).

CMO SPECIALTIES

API Manufacture

Small-Molecule Synthesis: preclinical,
phase 1-3, commercial

Biosynthesis: preclinical, phase 1-3,
commercial

Analytical: characterization, release
testing, method development, stability
Formulation: topical, parenteral, oral,
and others

Other Services and Product Types
Drug Product Fill and Finish:
packaging, labeling; vials, ampules,
syringes, tablets, suspensions

Medical Devices: class |, I, and Il
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As spending on CMOs increases,
such organizations have gained more
bargaining power to limit product-
sponsors’ demands on them. This has
included reductions in the amount of
historical data revealed and the
number and scope of allowable audits.

DECIDING TO OUTSOURCE

The decision to outsource
manufacturing or development is
complex. Many factors come into play:
internal capacities (including the
in-house availability of relevant skilled
and experienced personnel), financial
constraints (e.g., costs for building
capabilities or expanding existing
facilities), and strategic concerns (e.g.,
concentrating on core strengths and
maintaining flexibility) (3,5, 6, 15, 16).
Additional considerations when
deciding whether to outsource
internationally include time and
cultural differences, travel costs, and
communication barriers. Locating a
CMO can be complex when
international sites are involved.
Although abundant information is
available online, personal
recommendations or networking
within the pharmaceutical community
should be key tools in locating and
choosing a CMO. Such contacts can
be used to gain accurate information
on a given CMO’s capabilities as well
as serve to verify the accuracy of
information obtained elsewhere.

CHoOsING A CMO

When choosing a CMO, sponsors
should consider not only their own
needs and what contractors have to
offer, but also be aware of constraints
(e.g., legal or regulatory issues) that
might complicate their choice (17).
When outsourcing internationally,
sponsors should be aware of the
interactions that may occur between
laws of different countries as well as
the impact of domestic and foreign
regulatory requirements (e.g., import/
export). Due-diligence auditing will
be necessary to thoroughly evaluate
these characteristics.

Characteristics of a Successful CMO:
Certain characteristics are universal in
choosing a CMO successfully (18).
The “Characteristics to Look for” box

NumBER OF CONTRACT
MANUFACTURERS By REGION*

North America 98
Europe 60
Asia 33
Central and South America 16
Australia 13
Africa 10

* Number of companies with facilities
on each continent

lists areas that should be examined
during this decision-making process.

The first four characteristics listed
are inherent qualities that should be
examined in all contractors considered
to support pharmaceutical
development or production. The
remaining two are historical
information that would be useful to
characterize a contractor’s past
successes or failures. Often such
information will not be freely
provided, but even indirect answers to
such questions can be informative.

Other Considerations: Many other
considerations gain a higher level of
importance when a foreign CMO is
chosen. These include laws and
regulations that may differ between a
sponsor’s location and the contractor’s
(and potentially differing in the target
marketing location) and long-term
considerations of sponsor needs
compared with the CMO’s capabilities
and capacities throughout a product
life-cycle (17,18). The “Considerations”
box lists questions to ask.

MANAGING INTERACTIONS
Central elements that both contractors
and sponsors consider key to
managing successful contracting
relationships are well-defined goals
and responsibilities (4, 17).
Communication and well-defined
expectations are also critical (4). All of
these elements can be spelled out
through a series of technology transfer
agreements that will be useful in
specifying the goals of the relationship
between two companies and their
respective responsibilities (19).
Technology Transfer Agreements:
There are four major categories of
technology transfer or manufacturing



CHARACTERISTICS TO LOOK FOR IN A CMO: QUESTIONS TO ASK

Capacity: Can it manufacture your product in the necessary time frame?

Experience: Does it have experience in manufacturing the same or similar products?
If not, what will be the delay in implementation?

Facilities (Environmental Monitoring and Capabilities): Does the CMO have
appropriate facilities to not only produce your product, but also to produce it to the
required standards (e.g., cGMP). Does it have the correct systems to provide evidence

that those standards are observed?

Quality Systems: Is an adequate quality system in place?

Regulatory Track Record: Has the contractor already manufactured products that
have been approved by regulatory agencies, either domestic or foreign? Does it have
experience with the regulatory agencies? Which ones?

483s and Other Action Letters: Has the contractor undergone inspection, and what
is its track record? Has it experienced recalls, and if so, what were the root causes?

agreements (20): business contracts,
quality agreements (required by
regulatory agencies), technical or
manufacturing agreements, and
technical task agreements.

Business agreements include
contracts for the financial interactions
between a contractor and product
sponsor. Specific goals and
responsibilities may be mapped out
within such a document, or they may
cross-reference other agreements. This
document maps out the business terms
for a contractual relationship including
payments, payment schedules,
materials delivery, timelines, and
exclusivity requirements (e.g., is a
contractor allowed to manufacture
product for a direct competitor?) (21).
The business contract is sometimes
referred to as a supply agreement (4).

Quality agreements are required by
many regulatory agencies for all
contracting arrangements. As the
“Quality Agreements” box shows, they
contain many elements critical to the
successful quality and regulatory
management of a contracted product.

A good quality agreement defines the
roles and responsibilities not only of
contractor and sponsor, but also of
specific team members. A sponsor audits
the contractor to determine and
maintain both contractual and regulatory
compliance, and a well-defined quality
agreement defines the scope, frequency,
and duration of such audits.

Defining the interactions of a
sponsor’s and contractor’s quality
systems is very important. It
encompasses a wide range of issues
including management and approval
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of documents, deviations, and change
control within a process (22). In
particular, the handling of out-of-
specification (OOS) results should be
well defined: e.g., how soon the
sponsor will be informed and what the
decision-making process will be for
resolving OOS issues.

Finally, the quality agreement
should map out interactions with
regulatory agencies. This includes
documents a contractor will be
required to produce for regulatory
filings (e.g., relevant master files to
reference) and the process for handling
regulatory inspections. For example,
will a sponsor representative be
present for an inspection, what role
will he or she play, and for how long
will he or she participate?

A manufacturing agreement includes
a description of specific manufacturing
tasks that will be performed by a
contractor with the specifications and
requirements (e.g., yield) for successful
manufacture and the respective
responsibilities of sponsor and
manufacturer in executing or changing
the process (5). This should also include

QUALITY AGREEMENTS:
CoRE ELEMENTS

Defining roles and responsibilities
Audit frequency and duration

Interaction of sponsor and CMO quality
systems

Reporting on out-of-specification results
Interaction with regulatory agencies

agreements on contingencies such as
failures or recalls (21).

When contract organizations
perform testing or specific technical
tasks, a technical agreement spells out
the scope and requirements for
success. Additionally, it may map out
responsibilities and consequences
(both fiscal and scientific) for failing
to meet those requirements delineated
in the agreement. This agreement will
also map out responsibilities and
timelines for technology transfer
activities, including comparability and
necessary validation.

A technical task agreement is used
when a contracted scientific project is
more limited in its scope and goal.
This type of agreement defines that
specific goal and the methodology
that will be used to achieve it. For
instance, a company considering a
switch in raw material might contract
out an analytical comparison of old
and putative new raw materials to a
contract laboratory.

Regulatory Requirements:
Ultimately, regulatory agencies define
the minimum requirements that must
be spelled out in contracting
agreements. They expect a sponsor to
conduct proper quality oversight of
all contract manufacturers (23). They
expect a written quality agreement
and other documents to clearly

CoNsIDERATIONS FOR CHOOSING A FOREIGN CMO: MoRE QUESTIONS

Long-Term Prospects (Product Life Cycle): Will your choice of CMO satisfy strategic
requirements over both the long and short terms (e.g., at other stages in the product

lifecycle)?

Laws: Will legal barriers complicate the product strategy (e.g., imports/exports) or the
sponsor—-CMO relationship (e.g., requirements for materials sourcing)?

Regulations: Will differences among regulatory bodies governing the CMO location
and target markets change product requirements?

Financial Aspects: Does using a foreign contractor lead to any additional financial
constraints (e.g., exchange rate) or considerations (e.g., travel costs)?

Intellectual Property: Are there intellectual property complications?



identify the responsibilities of each
party as well as the lines of
communication and reporting. And
they expect planned transition and
demonstration of comparability for
both process and product when a
process is established at a new
contractor. These requirements make
sound financial sense in that they
reduce risk for a product sponsor.
Only when a full picture of
requirements, constraints, and
advantages is generated can financial
decisions on cost of good sold
(CoGS) and return on investment
(Rol) be calculated accurately and a
sound financial contract drafted.

Team Organization: Defining the
team and specific roles of its
members, including project
management and avenues of
communication, is a key element to
success in a contracting relationship
(22) — and it’s also a regulatory
requirement. All participants should
have defined roles and responsibilities
so each relevant task has an owner. A
central tracking document can be
used to manage all tasks and team
members. Documented assignment of
specific tasks to team members
becomes an even more critical issue
when international organizations are
involved because of language issues
and time-zone differences.

DomesTic or FOREIGN CMO?

A number of challenges are inherent
to using international rather than
domestic CMOs, particularly in the
two fastest-growing regions for
contract manufacturing: China and
India (11). These include barriers such
as language and cultural differences,
time-zone differences that complicate
program management, differing legal
requirements (including intellectual
property, IP, protection), and
regulatory differences (24). Additional
considerations include transportation,
logistics (including costs of raw
materials and infrastructure needs like
electricity), and other hidden costs of
doing business from afar (22).
Infrastructure is a concern in both
India and China as both countries
attempt to keep up with demands on
their utilities (25-27).
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CosT AREAS TO EVALUATE FOR SAVINGS AND EXPENSES

Raw Materials: Possible limitations on raw material vendors when considering

international CMOs

Facilities: Square footage costs as well as necessary improvements and upkeep

Infrastructural Overhead: Electricity, water, sewage, waste management

Labor: Employee turnover and labor costs

Regulatory Costs: Additional costs of interaction with local regulatory agencies;
awareness of the strategies needed for regulatory review in specific countries

IP Costs: Costs for protection of intellectual property in the manufacturing location

Due Diligence: Time spent auditing vendors

Travel Costs: Travel costs for due diligence, on-site meetings, auditing, and

inspections

Communication Costs: Teleconference charges, translation charges, and/or the cost

of local agents

Marketing: Limitations in marketing imposed by the manufacturing location

Legal Costs: Permits or other local regulations

Taxes: Domestic and foreign levies

Technology Transfer: Costs inherent in moving technology to a CMO that might not
fall into the above categories, as well as costs of future transfer

(Adapted from Rohloff J. APl Manufacturing in Asia. CBSA Biobreakfast 12 February 2008; with additional

information from Ref. #22.)

Long-term concerns also need
analysis. Legal and regulatory
limitations exist in India and China
that should be fully researched before
making cost calculations. India is
currently the industry leader for
contract manufacture of generics, and
China is more focused on APIs (11).
This dichotomy is likely to change
over the next decade, however, because
China has a large unrealized capacity
(estimated at 40% of its total capacity)
for pharmaceutical contract
manufacturing (11). As more
companies take advantage of that
capacity, sponsors should be aware of
the potential effects on their future
business terms. Dwindling capacity
could beneficially affect infrastructure
as competition increases and more
companies manufacture in China and
India. All of these hidden costs, as
well as the advantages listed below,
should be included in estimations of
COGs and the cost of manufacturing
when considering a foreign CMO.

Advantages to Using International
CMOs: The many potential advantages to
using international CMOs from
upcoming markets such as China and
India include reduced labor rates, a stable
employment base, lower rental and land
costs, reduced corporate tax rates, and the
potential to negotiate tax exemptions
with local governments (27-29).

Drastically lower labor costs and
overhead may outweigh all cultural or
time-zone differences. A 50-80%
reduction has been estimated (11).
These advantages could even be
magnified — and disadvantages
minimized — if the international
location being considered is the same
as a product’s major potential market.

Calculating the Real Costs of
Outsourcing: The costs of outsourcing
domestically are already difficult to
divine, and international locations add
even more complication. The “Cost
Areas” box lists cost areas for tallying
savings compared with expenses.

Tax laws should be considered for
both the sponsor’s and contractor’s
country. Each nation has its own specific
tax laws that can significantly affect a
company’s profits. For example, Brazil
taxes outputs in ways not seen elsewhere:
the Program for Social Integration (PIS)
contribution, the Contribution for the
Financing of Social Security (COFINS),
the federal excise tax (IPI), and state
value-added tax (ICMS) (30).

Certain elements are key to a
successful CMO relationship, whether
domestic or international. These include
communication and definition of
expectations, the comprehensiveness of
agreements in place, due diligence and
sufficient information on contractors,
and auditing and adequate verification.



When a company considers international
sites for contract manufacturing,
especially up-and-coming markets in
Asia, these basic elements remain
important factors for success. But the
additional advantages and challenges
specific to international arrangements
should be thoroughly weighed when

deciding on a contracting location.
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