OUTSOURCING CYTOTOXICS

o
=
o
]
[
(=
<
3]
.-
=
[
Q
I
k
Q
o
X
s
o
“—
{e]
>~
7
(V]
o
S
=
o
o
o
b}
o
e
o

Cytotoxics &

ighly Potent Parenterals

The'economics ofichoosing a CMO are changing

i
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, Mike Borlet and Raul Soikes

Baxter Healthcare Corp.

RUG MAKERS PURSUING THE CLINICAL development of
D novel cancer therapeutics — as well as of high-potency

prostaglandins, opiates and hormones — are finding
they must balance the therapeutic promise of these agents with
new fiscal challenges.

The cancer drug pipeline in particular is bursting with hun-
dreds of new therapeutic entities, many of them molecular-tar-
geted therapeutics that use a greater understanding of the
genetic basis of cancer to block the growth and spread of malig-
nancy with greater precision than do current chemotherapeutic
mainstays.? These highly potent molecules promise to dramat-
ically change cancer treatment: industry analysts predict that,
in the next five to 10 years, most oncology patients will receive
drugs designed to attack specific tumors.!

At the same time, companies are facing vastly different eco-
nomic landscapes than did makers of “blockbuster”
chemotherapy drugs that broadly suppress cell division and
are used for multiple tumor types. For large pharmaceutical
companies and smaller drug operations alike, marketing these
niche molecules could mean narrower profit.

Consequently, companies are considering new approaches
to the production of molecular-targeted cytotoxic drugs in
order to balance sales from smaller patient populations with
the cost of complex manufacturing processes, significant safety
precautions, and stringent regulatory requirements.
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Economics of Outsourcing

Our company estimates that about 60% of investigational cyto-
toxics will be outsourced to contract manufacturing organiza-
tions (CMOs), compared with just 30% of non-cytotoxic prod-
ucts. A number of factors are behind this trend, including the
costs associated with building and maintaining high-potency
molecule containment facilities, the potential market size for
these agents, and the economic risks associated with cytotoxic
drug development.

1: Complex Manufacturing Operations
Many pipeline cancer drugs will be produced in parenteral for-
mulations, which require specially designed containment sys-
tems in order to assure the safety of the manufacturing facility’s
employees and mitigate risks that high-potency pharmaceuti-
cal ingredients pose to operators and the general environment.
As a consequence, the capital investment required for the
infrastructure to safely produce these high-potency molecules
in injectable formulations exceeds that for other parenteral
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drugs and is a significant financial barrier for many companies.

Multiple validated processes are necessary for the produc-
tion of all parenteral products, regardless of whether or not
they are highly potent, to ensure the highest levels of purity,
quality and safety throughout the fill/finish processes.
Parenteral cytotoxic agents are among the most highly sensi-
tive drugs to handle and produce, because long-term exposure
to even trace amounts of cytotoxics has the potential to cause
cancer or mutagenesis.

When cytotoxics are dispensed as liquids or powders, it is
possible to generate dust or aerosols containing minute particles
that, although not visible, can be inhaled and absorbed through
the lung, ingested, or absorbed via the skin or mucosal mem-
branes. Consequently, strict separation protocols have to be in
place, with special air-handling and water systems, waste treat-
ment and barrier isolators to protect workers and prevent cross-
contamination of other products or product classes.

Manufacturing safety requirements for high-potency par-
enteral drugs are trending toward a product separation stan-
dard that is similar to what is required for the manufacture of
penicillin-based products. Current good manufacturing prac-
tices (cGMP) stipulated by the FDA for penicillin products
requires their isolation from non-penicillin products during
processing, either by locating the operation in a separate build-
ing or installing a separate “building within a building” for the
production process.>

For the FDA, separation means more than just walls. Every
aspect of the operation must be distinct, including air-handling
systems and processing equipment. Personnel and equipment
from the penicillin operation cannot enter the non-penicillin
portion of the facility, and the entire separation process has to
be audited, validated, and monitored.3

Cost of the infrastructure required to meet such stringent
safety rules for cytotoxics is leading many smaller pharmaceuti-
cal companies — and those just entering the oncology market —
to outsource manufacturing, a move that allows them to devote
more of their limited financial resources to their core competen-
cies. At the same time, some established pharmaceutical compa-
nies are eschewing in-house manufacturing facilities because of
the difficulty in keeping pace with increasing regulatory require-
ments for risk mitigation in manufacturing and waste disposal.

2: Limited Return on Investment
Even for companies with the technical expertise to produce
parenteral cytotoxics in-house, a second barrier to constructing
a dedicated manufacturing facility is the potential return a
company is likely to earn on its initial capital investment.
Novel cancer drugs are being tailored more finely to specif-
ic tumors or tumor types and are likely to be approved for nar-
row indications with distinct patient populations. Conse-
quently, production batches for these niche products will be
much smaller than those for traditional chemotherapeutic
drugs, and higher per-unit prices are not always a viable strat-
egy for recouping costs. Most regulatory authorities around the
globe exert some control over drug prices. Although the FDA
does not, and premium pricing for molecular-targeted cancer
drugs has been observed in the U.S.,! increased competition
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within particular categories and pressure from third-party pay-
ers may limit such pricing in the future.

3: Risk of Getting to Market
A third reason companies shy away from constructing their
own facilities is the risk they face simply in getting their prod-
ucts to market. Only about 8% of cancer drugs make it through
clinical development and regulatory review,* with approxi-
mately half of all research failures occurring during Phase II
clinical trials.?

The risk of tying up capital in a manufacturing plant while
a product is in clinical trials was demonstrated clearly in the
1990s, during the emergence of the biotechnology industry,
when small companies were simultaneously developing com-
plicated therapeutics and building new manufacturing plants.
A perfect example is Synergen, a biotech company in Boulder,
CO, that in July 1994 had a sepsis drug in Phase III trials, a com-
pleted manufacturing plant, and $111 million in venture capi-
tal.%” When an interim analysis of Phase III data showed a lack
of efficacy for sepsis, the financial blow was too much for
Synergen to handle. By December 1994, it had agreed to be
acquired by Amgen, which now markets the molecule for the
treatment of rheumatoid arthritis as Anakinra.

Making the Right Choice

Even if the decision to outsource is clear, the choice of a CMO
partner can be a make-or-break move for many pharmaceutical
companies. A CMO’s record of compliance with global regula-
tory and safety standards, and its experience and capacity for
producing cytotoxics, are good indicators of whether the CMO
will be able to bring a molecule to market expeditiously and
maintain supply of the therapeutic over time. It’s critical, there-
fore, for clients to assess the CMO's infrastructure and global
experience.

1. Infrastructure

The sensitive nature of cytotoxics requires a facility designed
specifically for high-potency molecules and staffed by techni-
cians with the expertise to handle the assignment. In general,
the facility has to feature flexible containment systems to han-
dle multiple assignments safely, effectively, and reliably. When
touring a CMO'’s facilities, the pharmaceutical company should
examine the facility’s design, equipment, safety processes, and
personnel.

Dedicated Production Facility: Choosing a facility designed
specifically for high-potency production and validated to meet
regulatory requirements around the globe will help accelerate
a cytotoxic product’s move toward commercialization.
Monitoring systems should be in place throughout the facility
to safeguard the product’s quality while meeting stringent safe-
ty requirements and standards for quality control.

Fully Integrated Production: Automated manufacturing
equipment that is fully integrated throughout production
suites reduces the likelihood for any variability in the produc-
tion process, accelerates turn-around times, and increases the
batch yield.

Containment: Quality containment systems (e.g. isolators,
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RABS, etc.) must form a reliable barrier
between technicians or operators and
toxic substances to ensure their safety
and minimize any risk of contamination.
State-of-the-art containment enables
closed-system manufacturing and helps
to ensure products are produced under
precisely controlled temperature, rela-
tive humidity, and pressure conditions,
while in a clean-room Class 100 environ-
ment.

Lyophilizers: Lyophilization cham-
bers for freeze-drying cancer therapies
should optimize product quality, main-
tain the integrity of the molecule, and
comply with standards for employee and
environmental safety. Look for technolo-
gies that minimize risk for human
contamination and eliminate variability
in the manufacturing process. Systems
featuring mobile transfer carts, constant
level loading and unloading, and com-
puter-controlled in-process quality
analysis technologies are considered to
be state-of-the-art.

Vial Decontamination: Health care
providers want the assurance that vials
containing chemotherapeutic drugs are
free of any external cytotoxic residue,
because even trace amounts of cytotoxics
could be hazardous to their health.
Consequently, pharmaceutical compa-
nies should determine whether the CMO
has adequate steps in place to eliminate
external surface contamination, either
through vial washing processes or other
proven decontamination methods.

Air-Handling Systems: When cyto-
toxic molecules are produced in powder
or liquid form, there is always a chance
for minute particles to become airborne.
Therefore, it’s critical that the facility
have safeguards in place that protect
workers and the environment. To this
end, air-lock systems maintain the steril-
ity of the clean room. Separate HVAC
systems should be in place for the cyto-
toxic facility, and HEPA filtration sys-
tems are needed to filter effluent air and
remove all traces of high-potency phar-
maceutical products.

Waste Handling: Regulatory and
environmental authorities require CMOs
to take steps to ensure high-potency mol-
ecules do not leave the confines of the
facility in water or solid waste. CMO
customers should ensure the manufac-

turer has written procedures for han-
dling and disposal of liquid and solid
waste products and that the CMO’s envi-
ronmental management system is certi-
fied by the International Organization
for Certification (ISO). ISO 14001 is the
international standard for environmental
management systems.

As part of its waste-handling proce-
dures, a CMO should collect 100% of
water used in formulation and finishing
operations; for example, all equipment
would be attached to a separate piping
system (eventually even running on neg-
ative pressure) and fed into a water treat-
ment plant that cleans and removes cyto-
toxins. Similarly, all solid waste would be
collected and sealed in bins and then
incinerated to destroy all cytotoxins.

Training: Beyond ¢cGMP training and
having the appropriate equipment and
facility design, CMO personnel should
have a high level of awareness of the
potential risks associated with cytotoxic
drug manufacturing and know the strate-
gies necessary for managing them. It’s
important, therefore, to assess the level of
ongoing training technicians receive. It
also helps to tour the CMO facilities and
speak with technicians to evaluate their
knowledge and awareness.

2. Global Compliance and
Experience

Makers of molecular-targeted cancer
therapies, with narrow indications and
small market share, would benefit from
partnering with a CMO that has the
experience to help streamline the prod-
uct’s global availability. At a minimum,
the CMO should be compliant with
regulatory requirements of authorities in
the U.S., Europe, and Japan. Beyond that,
companies with extensive global experi-
ence are likely to have a thorough under-
standing of global regulatory issues con-
cerning the production, packaging, and
distribution of cytotoxic therapeutics, a
working knowledge of multiple coun-
tries and their regulators, and experience
in the regulatory review and approval
process.

The length of time a company has
been in the business of producing high-
potency parenteral products is a good
indicator of its experience, as is the
CMO’s audit history with regulators and
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the number of countries to which it is
qualified to ship cytotoxic products.

3. Corporate Culture

When a pharmaceutical company
entrusts its molecule to a CMO for the
first time, the choice of a manufacturing
operation often is based on the CMO’s
capabilities, qualifications, capacity, and
experience. The second time the compa-
ny assigns a molecule to the same manu-
facturing operation, the CMO’s corpo-
rate culture probably had a major influ-
ence on the decision.

Too often, a pharmaceutical company
discovers whether it can work effectively
with a CMO after the contract manufac-
turer has begun the process of bringing
the company’s molecule to market. But
there are several basic indicators that can
help a company choose the right CMO
the first time.

Key to the choice is finding a CMO
that can document the level and quality
of service it will provide, including the
key point of contact and decision-maker
throughout formulation, fill, and finish-
ing phases, the internal processes that
will be involved, and the escalation plan.
The CMO also should provide potential
customers with access to the individuals
who will be responsible for production of
the molecule, such as quality and techni-
cal service teams. Moreover, the CMO
should be willing and able to document
and agree to every aspect of the process,
including score cards, metrics, batch
release times, and exception times —
before the manufacturing process has
begun. CMOs that are able to document
the level of service a company can expect
are service organizations that have the
best interests of their customers and
healthcare consumers at heart.

High-potency agents — cytotoxic
drugs, as well as prostaglandins, opiates,
and certain hormones — comprise
approximately 25% of all pipeline thera-
peu’cics,8 and innovations in cancer
drugs are thought to be a considerable
force behind the growth in this category.

As a variety of molecular-targeted
cancer therapeutics move through clini-
cal development, the drug industry is
witnessing a trend toward outsourcing
the manufacturing of these complex
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agents, and more CMOs are entering the high-potency market
as a consequence.’

With more CMOs producing cytotoxics, drug manufacturers
have greater choices and options. Thorough examination of a
CMO's experience is critical, however, because the choice of a
cytotoxic manufacturing partner can have a direct impact on a
company’s bottom line.

Production of cytotoxic molecules formulated for parenteral
delivery is extremely complex, and requires multiple controls
to ensure product quality, maintain the product’s aseptic state,
and comply with standards for occupational and environmen-
tal safety. To this end, the manufacturer must ensure separation
of the molecule from its employees and take multiple precau-
tions to protect communities surrounding the manufacturing
facility, healthcare workers who administer therapeutics in
hospitals and clinics, and patients whose health and lives
depend on a reliable supply of the drugs.

CMOs with experience in cytotoxics should have appropriate
infrastructure in place and extensive technical and regulatory
experience to comply with global standards for product quality
and sterility, as well as occupational and environmental safety.

When evaluating a CMO partner, a pharmaceutical compa-
ny will be able to evaluate a manufacturer’s capabilities and
capacity for production of cytotoxic parenteral products, its
safety record and its experience with global regulatory author-
ities. These are basic indicators of whether the company is com-
mitted to staying in the cytotoxic manufacturing business and
keeping pace with changing requirements.

For extra measure, however, it pays to tour a CMO’s facili-
ties and speak with the operators at the plant. Do they seem
willing to go the extra mile to get a customer’s product to mar-
ket safely and on time? The quality of employees on the front
line of a manufacturing facility is a good meter of whether the
CMO has a strong service culture, will maintain quality and
safety standards, avoid production shutdowns, and assure con-
tinual supplies of life-saving drugs to cancer patients.

A CMO whose employees are committed to service is one
that will help assure the financial survival of its customers.
And they’ll do that by keeping patients — the ultimate cus-
tomers — top of mind. M
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