BY CINDY H. DUBIN

When Liopllarmaceutical companies

need to cleveiop a manuiacturing process,
there are pienty of reasons wily they often turn
to contract manuiacturing organizations
(CMOs).

Process cleveiopment is a i)ig joi)—
especiaﬂy for a smaller company that is
trying to juggie mu]tiple projects and
conserve resources. | he numerous compiex
variables to be studied, aiong with their
interaction in the process-deveiopment stage,
can be tedious and time-consuming at a
point in the company s life when spee(i is
proi)ai)ly of the essence. Ci‘ioosing an
experienceci manufacturer can potentialiy
Lring prociucts to market a lot quicizer.

What's more, the process itself is
teciinoiogically compiex and highly regulatecl.
Unlike the small molecules created i)y
chemical syn’chesis, the 1arge, compiex protein
structures producecl in l)ioiogics
manuiacturing are unstable and have a low
tolerance for error. Even small temperature
changes can have dramatic effects on the
production process. Bioiogics manuiacturing
requires speciaiizeci capalaili’cies, more
planning, skilled staff, and more investment
cornpare(i with small-molecule manuiacturing.

BALANCING ACT:
QUALITY VS. QUOTA

For biotechs, outsourced process development is a key
strategy for bringing products forward quickly. But there’s
more to successful product development than speed....

(Oi course, all of these are also reasons to
be cautious in using a CMO)

Many l)iopharm firms will seek out a
process—cieveioprnent contractor for a soup-
to-nuts project, iia.ncuing everything from

eveioping a process to commercia
manuiacturing. In other cases, companies
already have their active ingredient, but want
a third party to cleveiop the process, identify
the rigiit ciosage iorm, scale up the process,
and periorrn the manuiacturing ; some
alreacly have their process, but need it
optimize(i; still others just simply need
another manuiacturing site.

Whatever the reason for outsourcing,
quaiity should be at the forefront of the
project, agree the experts. But is it?

A NEED FOR SPEED

One company that feels it has the balance
rigilt is Artisan Pharma, in Framingiiam,
MA. The i)iopi’iarmaceuticai recentiy
announced a strategic relationship with the
Singapore—i)ased CMO A-Bio Pharma to
handle the process (ieveiopment, scale—up and
manufacture of ART-123, a recombinant
protein for the treatment of disseminated
intravascular coaguiation (DIC) in sepsis.



A-Bio will undertake the various (ievelopment
and validation activities necessary to ensure
further clinical deveiopment and commercial
suppiy of ART-123 for Artisan, and, in return,
Artisan will enter into a preterentiai and iong—
term suppiy agreement with A-Bio.

“Spee(i is important to us, and our
relationship with A-Bio ensures that spee(i will
be there,” says ]ettrey D. Wager, Artisan’s
presi(ient and CEQ. “But speect is second to
quaiity for us. All of the work is for naugtit if a
ctrug has to be pu]led or suspen(iect because of a
quaiity issue.”

The process-deveiopment team at A-Bio
identifies and cieve]ops proctuction processes, as
well as support for transitions and scale up from
2 liters to 500 liters.

Production of preclinicai
toxicoiogy material is
also carried out in this
department at up to
500-liter scale.

“This agreement is
important to us for two
reasons. First, we are
committed to ensuring a
safe and consistent suppiy of ART-123
ttlrougtiout our territory,” says Wager. “The
relationship with A-Bio accornpiisiies this
o]jjective to a very tiigti standard. Secondiy,
this alliance enables us to focus more
of our financial and human resources on ART-
123 clinical (ieveiopment tiirougti strategic
outsourcing of ART-123 rnanutacturing."

ART-123, Artisan’s lead canciiciate, targets
both anticoaguiant and systemic anti-
inﬂammatory pattiways, and holds promise as a
seit—reguiating treatment of DIC in sepsis.

“We are very focused on clinical cteveiopment,
and we conserve and channel our resources
accor(iingiy," says Wager. “Worizing with a CMO
like A-Bio allows us to focus on that work
exciusively and not invest in estat)iistiing a
manutacturing capat)iiity ourselves.”

“Larger iaioptiarms and Big Pharma typicaiiy
outsource because ttiey have more product
candidates in their pipeiines than ttiey can

support internaiiy. To maintain momentum,
outsourcing offers an attractive—an(i,
sometimes, the oniy—aiternative," says Wager.

WHEN IS ENOUGH ENOUGH?
Timeliness is much easier to tackle in the eariy
ptiases of process (ieveiopment, where a
eveioprnent project can turn into a research
project pretty quiciziy. That ciianges cturing
Phase I11, when process (ieveioprnent requires
several pertorma.nce runs, process validation, and
anaiyticai testing.

Because many companies receive rounds of
tuncting based on meeting promised miiestones,
“there is a business pressure for us to deliver a
process on schedule—the clients want to get

into the clinic as fast as possii)ie to meet
benchmarks and receive additional i:unciing,"
says Rich Hetrick, director of business
cteveiopment for QsV Bioiogics, a CMO that
speciaiizes in mammalian cell cuiture, microbial
termentation, and puritication services. “This
often creates cont]ict, as expectations may
exceed reaiity.”

Allison Vernon, head of mammalian R&D
services at Lonza Biologics, agrees. “The onus is
on us for speect to protiuce materials for
toxicoiogicai studies so that our customers can
move into those studies quicieiy. We will not
compromise the proctuct quaiity for spee(i; we
ensure the process is robust and not a result of
tiasty (ieveioprnent. The client must remember
that the ultimate olojective is to create a process
that is robust and repeatat)ie and has longevity. ”

Time constraints piace added stress on the
CMO and put pressure on the client to

determine if time and money outweigii quaiity.



“When a client comes to Baxter, we can’t

possil)ly know all there is to know about its
compound," says Gregory Sacha, research
scientist at Baxter. “There can often be
surprises, such as insta]oility in a &osage form,
that alter timelines. The client needs to decide
how much revamping a process will set them
baclz, both from a financial s’candpoin’c and a
time-to-market s’candpoin’c. !

“Unpredictal)ilty isa kig chaﬂenge," agrees
Hetrick. “In forrnulating a development plan,
we have to project forward how much time an
resources it will require to develop a compliant,
robust process, but we cannot foresee all the
technical issues that may negative]y affect
process clevelopment and scale—up.”

Vernon says, however, that saving time and
money does not have to entail a sacrifice of
quali’cy. “We can condense the critical pa’ch and
revisit something later in the process so that
tl'lings do not need to be held up.” In the case of
Lonza, which performs mammalian process
development, this rnig}lt mean moving forward
initiaﬂy with a cell line that has not unclergone a
formal round of cloning, only to swap in that
fuﬂy cloned cell line later in the developrnent
process, hence maleing significant time savings
on the critical pa’c}l.

Ensuring that quality is not the sacrificial
lamb is the notion behind Qua.li’cy }Jy Design
(Q]JD) The o]jjective is to develop a process that
can be scalecl, robust, reproduoed, and meets
regula’cory requirements, but its adoption is not
yet widespread, accorcling to Sacha. “Not having
a real guideline to support or define QI)D puts

the onus on the contractor to exp]ain the

benefits and necessity of it.”

Doing its part, Baxter has purchased a
LyoFlux mass flow monitor and tunable diode
laser a]:)sorption spectroscopy-basecl sensor, for
monitoring water vapor concentration and flow
Veloci’cy between the {Teeze—clrying chamber and
condenser. Baxter is using the equipment to
evaluate the effect of process parameters on
water vapor flow rate during lyophilization. The
data will be used to cleve]op a product—speciﬁc
process clesign space.

In a similar vein, Lonza recently purchased
Aggresolve technology, a comprehensive in silico
protein analysis platform that is l)eing used to
screen proteins to predict protein aggregation
pro]alems, to determine sequence changes Mzely
to reduce aggregation, and to clesign aggregation
inhibitors and stabilizers. “In other Words, we
assess the procluct for aggregation before we
create the cell 1ine, rnalzing suggestions for

. . . ”
pI'O(JU_Ct reenglneenng 1£ necessary, says Vernon.

PA.T. AND PLATFORM TECHNOLOGIES
According to John Curling, presi(],ent of John
Curling Consulting of Uppsala, Sweden, and
senior adviser to ProMetic BioTherapeutics of
Gaithersl)urg, MD, the axiom that “qua]i’cy
cannot be tested into proclucts but should be
built-in or should be by design" is ]oeing appliecl
to reduce failures and mitigate deviation cluring
manufacturing .

Two tools help to speed the process of
tecl'lnology transfer into manufacturing: Process
Analy’cical Tec}lnology (PAT) and the
developrnent of platforrn technologies.

Curhng says the use of online process



monitoring in the iﬁioptiarmaceuticai inctustry
forms the foundation for (ievelopment of
corrective measures in manutacturing and the
actaptation of at-line and offline anaiyticai
proce(i,ures to PAT. Togettler with trend ana.tysis
and other computationai rnettlods, PAT is
expectect to contribute to process understanding
and reduce risk associated with the impact of
seemingiy small process ctianges.

Platform technologies are manutacturing
operations that should be applicai)ie to more than
one t»ioptlarrnaceutical, with the desired effect of
eliminating process re-invention for each new
product and re(iucing manutacturing
investments.

The combination of piattorm tectinoiogy
ctevetopment and irnplernenta.tion of
compara]aiiity protocoi supportect t)y PAT should
facilitate ctiange for the loetter, as well as the
introduction of the new tectlnologies.

EYES WIDE OPEN

When the time comes to transfer the process,
quality and integrity must be maintained, say
the experts. For instance, once QSV delivers a
product rea(iy for clinical studies, it remains in
contact with the client until the customer
returns for commercial rnanutacturing. In the
case of Lonza, which transfers most of its
processes internally, the R&D team remains in
the ioop (iuring GMP for consuiting. “We migtlt
be asked to optimize or the upgra(ie the
process,” says Vernon.

Being at the rea(ty is just one trait a CMO
should exhibit. Accor(iing to research conducted
t)y Corinne Chao and Jayant Lakshmikanthan
of Deioitte, an effective CMO should also:

» have access to signiticant amounts of capitai—
of the same order as the iarge t)ioptiarma
companies

» build a reputation to tleip attract top talent in

all aspects of i)iologics manutacturing

» have access to top researcti, with a goa] of
t)eing on the cutting ectge in its field

» absorb financial shock associated with losses
from initial proctucts

» ettectiveiy collaborate with ctrug (teveioprnent
companies to manage operational risk. This
reiationstlip should facilitate process
cteveiopment and the effective transfer of the
(irug from clinical deveiopment to iarge—scale
proctuction.

» be well-versed and eXperience(i in advanced risk-
management tectiniques. The risks inherent in
biotech pi‘oducts require tigtit risk management
ttirougti contracts and appropriate selection of
customers and proctucts.

In(iustry insiders advise t)ioptlarms to
understand that just because a CMO is an
expert in process deveiopment does not mean
that speect comes aiong with the territory. “It is
unrealistic to expect a CMO to (ieveiop a GMP-
compliant process in a time frame that is soieiy
determined on attaining a financial milestone or
clinical trial win(iow," says Hetrick.
“Bioptiarmaceuticai companies must understand
that process (ieveiopment is somewhat
unpredictat)ie and that it will iiizeiy cost more and
take more time than originaﬂy projectect. Go into
process (ieveiopment with eyes open wide and

pian ahead.” i

Cimjy H. Dubin is a ][ree/ance jaurna/ist who has
been writing about formu/ation and qua/ity for more
than six years and has been nationa//y recognizec[
][or her investigative reporting. She can be reached
at cindy(iut)in@att.net.
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