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Information Technology

and acting as the hub of the consortium, and AstraZeneca strongly
bought into this opportunity,” says Al Dossetter, founder and man-
aging director of MedChemica. “AstraZeneca has been joined by
Roche/Genentech, and the database contains around 1.2 million
data points so far. However, the more data there is to mine, the
better the results will be.”

The consortium is open to other large biopharma companies,
and discussions are ongoing. As a consortium, all partners have
a say and can suggest where additional data could improve the
dataset overall, even agreeing to share costs where further test-
ing would be advantageous or match the addition of equivalent
amounts of data. There will be no “reach-through” claims or
tiebacks for any molecules generated as
a result of the collaboration. “More com-
panies will create bigger databases and,
therefore, better rules. This should be syn-
ergistic rather than additive,” says Boehm.

There will also be opportunities for col-
laborations with academia. The benefits of
these will be two-way — for both the aca-
demic researchers and the science behind
the database. “We plan to have an online
tool available by the end of 2013. This could give academia and
small companies access to the technology on a pay-as-you-go basis.
This would support research and provide us with another revenue
stream,” says Dossetter.

As with all precompetitive collaborations, security is an impor-
tant issue. However, Boehm is reassuring, saying, “The beauty
of the collaboration is that the data is extracted and analyzed in
such a way that we share the rules but not the structures of the
molecules. Many companies are recognizing the advantages of pre-
competitive collaborations, and I expect to see more in the future.
I look forward to seeing what comes out of this collaboration. It
could be a big step in drug development.”

NextBio has created a database with billions of data points from
a range of different types of information, such as genomic, pro-
teomic and metabolomic data, molecular profiles, and clinical trial
results from public and private databases, as well as clinical data
from individual patients. The company analyzes the data using its
proprietary algorithms.

“One of the drivers for the advances in Big Data in healthcare
research is the improved efficiency in producing molecular pro-
files, as sequencing costs are falling,” says Saeid Akhtari, cofound-
er, president, and CEO of NextBio. “Each patient whose data is
added to the system makes it smarter.”

Data mining and Big Data bring with them many challenges.
One of the biggest challenges in data mining is the consistency
of the data, which can come from many sources. However, as

“We remove identifiers to

protect privacy and store

data in a private cloud to
ensure it is secure.”

Saeid Akhtari, cofounder, president, and CEO, NextBio

Akhtari explains, this is important since it reduces the risk
of false positives and is the point where a human touch can
be essential to provide quality control. “There are many data
repositories worldwide containing a lot of heterogeneous data.
This data has to be standardized and indexed to be searchable,
and results from queries need to be returned in real time via
an intuitive interface to enable scientists to continue their
research,” Akhtari adds.

As Boehm explains, this isn’t always as easy as it looks:
“There have been some interesting papers on how to analyze
Big Data, but when you look closely, you realize it takes a
huge amount of curation and isn’t necessarily scalable. What’s
possible on a thousand records won’t
necessarily work on millions. What’s
needed is a way to build compatible and
well-annotated databases and analyze
the databases using processes that can
be scaled up.”

Textual information makes up the bulk
of the information generated by the bio-
pharma industry, and one of the excit-
ing possibilities for data mining would
be to be able to link this with the other available information
and analyze it. However, as Gardner explains, this has its own
issues. “Analyzing text is challenging because so many mean-
ings of words are changed by their context. You can’t assume
that two people using the same word will necessarily mean
the same thing. It will be necessary to resolve issues at a very
detailed level.”

It is also important to know the data well, as this will influ-
ence how it is searched and analyzed and the quality of the
outputs. Understanding the data also has an impact on the
questions asked of the data. “For example, do you know the
context in which the data was discovered? Have patients been
diagnosed using a specific methodology or were they self-diag-
nosed? Were they given the same treatment protocol or even
the same dose? Were the endpoints the same?” asks Gardner.

Another key challenge is data security. This is important both
for patients and drug developers. “Data security and patient
privacy is critical. We remove identifiers to protect privacy and
store data in a private cloud to ensure it is secure and to pro-
vide confidence for our clients,” says Akhtari.

If these challenges can be resolved and large sets of data (e.g. drug
information, FDA-approval documentation, patents) can be com-
bined successfully, then the future of Big Data and data mining
could be very exciting. “The future of data mining, we believe, is
in making data available to the community and connecting stake-
holders,” says Akhtari.
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than to deliver a product with a huge, sus-
tainable customer base that has no other
alternatives for treatment?

Of course, this is easier said than done.
Such a grandiose endeavor comes with a
tremendous development cost and often
a very high regulatory bar. The drug
development process is inefficient, almost
seemingly by design, tolerating countless
dead-end iterations during the molecule
discovery phase. And the larger the mar-
ket, the larger the clinical trial burden will
be, with ever growing numbers to reach
statistical significance, particularly if the
product only has a modest clinical benefit.

While this paradigm may have worked
in the past for established pharma compa-
nies with deep pockets and vast research
and development infrastructures, it is a
recipe for disaster for a budding start-up.
Time and again, young companies fall into
the unfortunate trap of overextending
scarce resources to develop a product for
a huge market, not realizing the unrealis-
tic burden that they have undertaken, and
ultimately running out of funding before

they can finish what they started.
There are various ways that
entrepreneurs can improve
their chances of success. The
successful start-up will have a
well-defined commercialization
strategy that is efficient and flex-
ible, balancing commercial-
ization progress with inno-
vation, and leveraging part-
nerships and collaborations
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- A Successtul Biotech Company

By James Smith, Ph.D.

very young start-up wants to make the next
blockbuster product. We analyze the market,
identify a huge patient population with an
unmet need, and attempt to create a product
that will meet that need. It sounds feasible at first
glance; after all, what better way to get a return for investors

with industry experts. With funding most
commonly being so tight during product
development, an efficient commercializa-
tion strategy can prove to be the differ-
ence between failure and completing the
only goal that really matters: crossing the
line of market approval and introducing
the product to the public.

DESIGN AN EFFICIENT AND
FLEXIBLE DEVELOPMENT PLAN

As desirable as it sounds, a single, straight
path to market simply does not exist.
Inevitably, companies will encounter chal-
lenges and roadblocks that will delay
progress. The setbacks could be seemingly
endless: finding the right drug profile
during discovery may not happen quickly,
lead candidate prospects may have unfa-
vorable safety profiles, or the product may
have other undesirable characteristics or
not be stable enough to meet expected
requirements. However, you can mitigate
these risks through careful comprehensive
planning in which multiple possible path-
ways to market — with their own relative
risks and benefits — are mapped out
and evaluated in advance. This “guided
flexibility” approach allows a company
to maintain a development strategy that
remains efficient in the face of obstacles
while capitalizing on new opportunities as
they present themselves.

NanoSmart Pharmaceuticals, Inc. for
example, has employed a highly flexible
commercialization strategy as it takes on
the challenge of developing a tumor-
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targeting drug delivery platform. The plan
to achieve regulatory approval of the plat-
form is to reformulate an existing FDA-
approved drug by enclosing it within
the antibody-targeted lipid nanoparticle.
NanoSmart considered various APIs with
which to commercialize its platform and
began formulation efforts. When the first
formulation candidate presented unac-
ceptable stability issues that were found to
be inherent to the API, the company was
able to continue development of the plat-
form by elevating the priority of other APIs
that exhibited more favorable biochemis-
try. Due to the initial design of the project
and adequate contingency planning, the
unanticipated flaws of the API have not
substantially delayed development of the
platform.

FIND A COST-EFFECTIVE
REGULATORY PATH

The regulatory path of a drug product
has critical relevance in the clinical phase
of development, as it directly affects the
most costly aspect of commercialization:
clinical trial size and length. For example,
per capita Phase 3 clinical trial costs
exceeded $40,000 in 2011, a staggering
70 percent increase from 2008 (Cutting
Edge Information, 2011). Careful clinical
trial planning is therefore crucial to the
survival of the company.

Perhaps the best option to leverage exist-
ing regulatory pathways is the orphan-
drug pathway. Orphan indications — rare
diseases that have very small patient popu-


http://LifeScienceLeader.com

Biopharm Development & Manufacturing

lations with unmet medical needs — offer substantial financial
incentives such as tax benefits and additional patent protection.
But more importantly, the orphan pathway allows companies to
tap into rapidly growing support networks that increase a com-
pany’s chance of success.

Because products developed for orphan indications benefit a
patient population that has no other treatment alternatives, the
FDA has been historically flexible in evaluating efficacy, allow-
ing data collected from smaller and/or shorter trials and allow-
ing expedited review. In fact, a 2011 study performed by NORD
(National Organization for Rare Disorders) found that 66 percent
of approved noncancer orphan drugs between 1983 and 2010
received FDA approval with flexible evaluation criteria. This is an
attractive incentive that could reduce a product’s time-to-market.
With few exceptions, the FDA has reviewed and approved orphan
drugs much more quickly than non-orphan drugs (Figure 1).

The orphan-drug pathway can be strategically used to accelerate a
company’s time-to-market while decreasing the overall commercial-
ization cost both before and after FDA approval. Revenues can then
be used to pursue further clinical trials to expand the drug’s indi-
cations for use with additional orphan or non-orphan indications.

Similarly, NanoSmart plans to commercialize its drug delivery
platform by achieving its initial approval with a reformulation of
an FDA-approved drug already approved for an existing orphan
indication, such as a rare pediatric cancer. The initial approval
will validate the platform’s potential to improve therapies, thereby
mitigating the regulatory burden of future orphan and non-orphan
filings, and facilitating licensing agreements with other pharma-
ceutical companies looking to extend patent life.

BALANCE PROGRESS VS. INNOVATION

For a start-up, much of its true value lies in its intellectual prop-
erty, not just the size of its potential customer base. While con-
stant, measurable progress toward defined goals is a key element
that drives investments, start-ups should also be concerned with
simultaneously enhancing their valuation. Therefore, whenever
practical, a company should focus on developing an IP portfolio
that will facilitate additional regulatory approvals, increase future
revenue potential, and extend the company’s potential beyond
the life cycle of any single product. Importantly, broad intellectual
property also mitigates the investor’s risk of any single failure or
substantial challenge to product development. Focus on the prod-
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uct pipeline and continuous discovery efforts are, therefore, hall-
marks of success for both start-up and established large pharma
companies.

An example of this is NanoSmart’s IP expansion in the face of
development challenges. NanoSmart initiated operations with a
platform technology when the initial discovery phase of its target-
ing antibody was complete. The company is now working to use
the targeted delivery system to reformulate various cancer drugs.
In order to accommodate a larger array of APIs with different bio-
chemical proper-

as potential engines for advancing future pharmaceutical drug
development.

A SHIFT TOWARD RARE DISEASES

The pharmaceutical industry as a whole is seeing an increasing

focus on rare diseases. In recent years, personalized medicine has

dominated much of the industry’s focus for both large and small

pharma. In fact, the proportion of all drug approvals that receive

orphan indications has been steadily increasing over the past 15
years. Large com-

ties, the compa-
ny innovated a
novel approach
to the delivery
mechanism. The
lessons learned
from formula-
tion challenges
resulted in the
expansion of the
company’s intel-
lectual property
portfolio  with
a second plat-
form technology,

25—

I — Non-orphans
I — Orphans

Average months to NDA approval

panies like
Novartis, Roche,
and Genentech
have wused the
orphan  path-
way to efficiently
expand their
pipelines  and
grow their mar-
kets.

In conclusion,
product develop-
ment in a start-up
setting is never
easy, and only a
fraction of compa-

which opened
up  additional 5 1 1 | 1 I I I 1 L I 1 1 1 J
mercialization

and increased

Figure 1. Average NDA Approval Times (1995-2008). The FDA has historically approved orphan drugs faster than non-orphan drugs, with an
average approval time for orphan drugs of 7.2 months. (Business Insights, 2010).

nies that attempt
to commercialize
their novel tech-
nologies is able to

prospects  for
collaborative or
licensing opportunities.

LEVERAGE PARTNERSHIPS

The lesson learned from countless other companies that suc-
cessfully crossed the line of market approval is that development
and commercialization goals are most attainable when there is a
network of trustworthy, proven experts supporting the project.
Generally, it is much more difficult to cultivate all the neces-
sary expertise in-house, and so the industry is witnessing a shift
toward external partnerships and collaborations. In fact, much of
the industry’s focus over the past 10 years has been on develop-
ing the infrastructure, capabilities, and regulatory frameworks
through external consortiums and innovation incubators. Such
developments mean that new start-up companies have resources
and support options that were not previously available. The col-
laborative environment between industry, government agencies,
and academia is rapidly growing and establishing new paradigms
for interactive product development. This very exciting trend is
precisely why innovator companies are being increasingly seen

accomplish that
goal. As daunting
as the obstacles may be, now more than ever, the tools, resources,
and industry infrastructure exist to support and guide start-up
operations through the very challenging process of product devel-
opment and commercialization.

In order to succeed, start-ups must be able to advance effectively
and efficiently on limited funding as well as mitigate the risks
inherent to the development process as much as possible. In this
way, companies can maximize the potential for successful product
development and give their supporters the return on investment
they deserve. With the right commercialization strategy, it is pos-
sible to cross the line of market approval with a fraction of the
funding that was once believed necessary. @

About the Author

James Smith, Ph.D., is president of NanoSmart
Pharmaceuticals, Inc. He has over 15 years of
experience in regulatory affairs and the development
of mnovel technologies from concept through
commercialization. Dr. Smith obtained his Ph.D. in
pharmacology and toxicology from the University of
California, Irvine.
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What Drives Innovation Today?

hange in the bio-
pharmaceutical
industry is the new
norm prompted
by several notable
patent  expiries
of billion-dollar
blockbusters. In the United States alone,
there were 13 companies that from 2008
to 2012 each saw over $5 billion in rev-
enue lost because of patent expiration
of their major products. In response,
Big Pharma companies have consolidat-
ed (e.g. Merck/Schering Plough, Pfizer/
Wyeth, Roche/Genentech) and focused
their efforts on shoring up their late-stage
pipelines, often through in-licensing or
marketing collaborations with biotech
and other niche companies.

The Affordable Care Act has medical
reimbursement payers increasing their
scrutiny of what drugs make it onto for-
mulary lists; incremental improvements
in efficacy are not enough. Consequently,
during these tough economic times, the
biopharmaceutical industry must take a
more thoughtful approach to drug devel-
opment that maximizes return on invest-
ment rather than the more speculative
high-risk/high-reward strategies of the
past. Drug candidates can no longer be
just “me-to0” copies.

Developing new types of drug candi-
dates requires innovative study designs
that on the one hand must be highly
customized but on the other still cost-
effective — even commodity-priced. This
is particularly true in the preclinical devel-
opment space. The challenge now lies in
finding new ways to stay innovative while
bringing new drugs to market.

The FDA is encouraging innovative drug
development by introducing the con-
cept of “breakthrough” drug status that
offers a collaborative approach to speed

LifeSciencelLeader.com

such drugs to the market faster. To be
competitive, biopharmaceutical compa-
nies need to implement more efficient
processes that reduce their R&D budgets
while simultaneously increasing the pro-
ductivity of their R&D groups. It would
appear that our industry has begun to
respond because more new molecular
entities (NMEs) were approved in the
United States in 2012 than in any year
since 1999.

To sustain this pace, the industry has
turned to a variety of partnering oppor-
tunities, with biopharmaceutical compa-
nies frequently seeking partners that are
willing to share the rewards and risks of
drug development. Core functions once
kept in-house are now being performed
through collaborations with academic
research organizations, specialty biotech
companies, and CROs.

For example, the outsourcing of pre-
clinical safety assessment studies is a com-
mon practice. However, the increased
demands of today’s drug development
environment require that toxicology
studies incorporate molecular biomark-
ers, imaging, and companion diagnostics
to provide better safety profiles for drug
candidates. One innovative modality is
molecular imaging (MI), which provides
investigators with an early-stage solution
to assess exposure at the target site, bind-
ing to the target of interest and expres-
sion of the desired pharmacology.

Indeed, some companies have almost
entirely outsourced their drug discov-
ery operations, replacing internal lab
capacity with partnerships throughout
the world. Others outsource selected
steps in the drug discovery process such
as hit confirmation, lead generation, lead
optimization, and/or exploratory safety
studies.

The partnering model is all about creating

November 2013

Roger Hayes, Ph.D.

Hayes is VP and GM of laboratory sciences at
MPI Research. For nearly two decades, he has
led strategic and research initiatives for large
pharmaceutical companies that included both
GLP and non-GLP preclinical studies as well as
clinical trials.

efficiency — allowing a biopharmaceuti-
cal company to continue to innovate and
evolve its science while operating more
efficiently than its competitors. Likewise,
any outsourcing partner needs to be an
extension of the sponsor’s internal team
and, as such, be innovators in their own
right. In fact, outsourcing partners are
becoming fertile grounds for innovation.
The application of knowledge gained
from dealing with a diverse array of spon-
sors and their programs offers unrivaled
opportunities for creative thinking on a
new program. While biopharmaceutical
companies might be dealing with one
or two chemical scaffolds for a specific
therapeutic area, an outsourcing partner
might have to deal with hundreds of
unique molecular entities in a year.

As the biopharmaceutical industry con-
tinues to evolve, the need to maximize
the value of internal operations and free
up R&D dollars is paramount to fostering
innovation. To stay successful, compa-
nies are being forced to reevaluate what
services/programs they need to maintain
in-house, and for those that don’t make
the cut, the solution will continue to be
enlisting the help of outsourcing part-
ners such as academic research organiza-
tions, specialty biotech companies, and
CROs — and challenging them to be the
engines of innovation.
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How To Apply QbD
Princtples In Clinical Trials

he biopharmaceu-
tical manufactur-
ing industry has
used quality by
design (QbD) prin-
ciples for decades.
The essence of
QbD is designing with the end in mind
(in this case, the efficient manufacture
of a high-quality drug product). This
approach emphasizes that the operative
word in QbD is not quality, but design.

Conventional batch biopharmaceutical
manufacturing was very inefficient. A
given step of the overall process was
completed and then samples taken for
quality testing. Production was therefore
halted until the results of the quality test-
ing became known, meaning personnel
and expensive machinery sat idle until
then. In a multiphase process, this led to
constant sampling and constant waiting
to be given the go-ahead, assuming the
results were positive. Negative results
led to an even worse scenario in which a
batch of intermediate product had to be
reprocessed or even discarded. In both
scenarios, neither time nor resources
were used efficiently.

A much more efficient approach is to
design quality into the manufacturing
process. Employment of automation and
continuous process monitoring allows
product attributes to be measured in real
time and therefore facilitates adjustment
of operating parameters via feedback/
feed-forward controls during the manu-
facturing phases. This strategy substan-
tially reduces the need for reworks.

Given the demonstrated success of
QbD in manufacturing, it is both para-
doxical and unfortunate that it has not
yet become an integral component of
biopharmaceutical R&D and clinical tri-
als — incorporating QbD is one of the
few levers that the biopharmaceutical

industry can pull to increase its prob-
ability of success. The reason QbD prin-
ciples have not transferred to R&D is
that clinical trials are expert-driven rather
than process-driven. However, the key
aspects of these two operational modes
are not mutually exclusive: Within a
structured process that facilitates effi-
cient decision making, there is still room
for expert input and creativity.

The “Plan-Do-Check-Act” framework
succinctly encapsulates the key ele-
ments of QbD. The “Plan” phase
requires “design diligence.” The study
design presented in the protocol must
focus on proactive quality risk manage-
ment and, specifically, scientific risk
assessments: ensuring the safety of the
study participants who will be recruited
via carefully determined inclusion and
exclusion criteria, the study’s scientific
objectives, and the assessments and
procedures that will generate the data
collected. Operational risk assessments
focus on feasibility considerations (e.g.
can appropriate and sufficient investi-
gational sites be secured) and opera-
tional risk (e.g. supply chain issues,
procedures such as imaging, patient-
reported outcomes, lab assays, data
integrity). Operational plans will be cre-
ated for site/country selection, quality,
data monitoring, and safety.

In the “Do” phase of the cycle, training
investigational sites, principal investiga-
tors, monitors, and clinical trial educa-
tors is the first step. Then you need to
set up the process for overseeing trial
execution, including prospective alerts,
triggers, and risk mitigation plans that
deliver against iterative project manage-
ment plans.

As you execute your trial, the “Check”

Frederic L. “Rick” Sax, M.D.

A former academic cardiologist, Dr. Sax is
global head for the Center for Integrated Drug
Development at Quintiles. He leads the design
of solutions to enhance the quality of program
and trial design while driving efficiencies in cost,
fime, and process.
phase employs sophisticated reporting
software housed in a central data-oper-
ations center to provide near-real-time
access to blinded data at the participant
level. This enables visualizations of core
study indicators such as enrollment
site, site performance, and monitoring
performance. Dashboards displaying
expected versus actual enrollment, for
example, are potent tools that provide
detailed information in a readily assimi-
lated manner. Alerts can also be pro-
grammed to indicate unacceptable val-
ues for multiple indicators, including
safety concerns and endpoint accrual.
Data cleaning status is also monitored
and the quality assurance database
assembled.

The “Act” phase entails the final pro-
active (rather than reactive) step in
QbD. It involves preemptive project
management and proactive risk miti-
gation using the information gleaned
from the “Check” phase. Reforecasting
is conducted based on information
gained to date and QA/quality manage-
ment processes followed.

In conclusion, the success of QbD in
the manufacturing side of the biophar-
maceutical industry should be a power-
ful motivator for those on the R&D side
to embrace it, too.
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Preventing Culture Clash In The
Changing Healthcare Landscape

Pat Cormier

Increasingly, Big Pharma is parinering with smaller drug developers to create new, innovative products
to keep their portfolios relevant, pipelines full, and themselves from falling behind. We are even seeing
the once unimaginable — rival large players, such as Merck and Pfizer, partnering on a new generation
of diabetes drugs. In theory, these parinerships are beneficial to the large companies because they
allow them to stay competitive by bypassing or sharing the often arduous R&D stage and are good for
the small developers because they are able to bring their pioneering products to market more quickly,
without the time and expense of building infrastructure. Unfortunately, these unions often end up being
far from harmonious.

The problem? Culture clash

Two organizations that vary so greatly in both size and structure rarely operate in similar ways. The small
drug developers are nimble, used to moving rapidly and with a singular focus — innovation. Meanwhile,
the big pharmaceutical companies are slowed down by bureaucracy and ingrained processes.

Culture clash can ruin these parterships, leaving both parties in an undesirable situation. Although it
may seem like an incredibly complex issue, there are a few simple things that leaders can do to avoid
what starfs as a “win-win” from becoming a “What were we thinking2”

Discuss your goals beforehand. Before the handshake is forgotten and the ink dries, agree on what
opportunities you both are trying to take advantage of and capitalize on. This type of frank conversation
can uncover incompatible priorities or competing objectives. Once the deal is done, this shared vision
can be used as a focal point to build urgency necessary to overcome future barriers.

Remember why you partnered in the first place. It's essential to keep in mind the reason the
partnership exists at all — your partner has something you need. You have opted for speed over
building it yourself, whether it be drug- or infrastructure-related, so it's important to acknowledge this
and respect what each of you brings to the table — and not just among leadership, but throughout
both organizations.

Separate but equal seldom works. Often, neither side views the other as equal (think compensation
plans, reporting systems, efc.), which creates an us-versus-them mentality. Look for ways to align and
integrate when and wherever possible.

Don't let egos get in the way. As much as we would like to deny it, egos can play a major role in
culture clash with “they-need-us” attitudes. Remember, you are each successful in the area the other
covets.

It really boils down to one thing: It's not all about you. As long as you view your partner with respect
and as working with you, not for you, you'll sidestep many of the problems associated with culture clash
and be on your way to a fruitful partnership.

Pat Cormier is an engagement leader at Kotter International, a firm that helps leaders
to accelerate strategy implementation in their organizations. She can be reached at
patricia@kotterinternational.com.

To comment on this article, send an email to rob.wright@lifescienceconnect.com.
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Synergy Expands Unique Flexibility

Gallus adds further flexibility to its CMO services with the acquisition
of Laureate. We've doubled our biologics clinical development
capacity by adding a complementary FDA-approved cGMP facility

in Princeton, New Jersey. Clinical and commercial supply capabilities
have expanded and include flexible and fixed stainless steel

up to 2,000 L and single-use HyClone™, WAVE™ and Xcellerex™
technologies up to 2,000 L, in addition to clinical aseptic fill-finish
capabilities. We continue to offer our pioneering and flexible
approach, including the SuiteSPACE® virtual ownership model.

Contact Gallus to learn how far we’ll go to work for you.
info@gallusbiopharma.com | www.gallusbiopharma.com

gallusV

Uniquely Flexible CMO™

SuiteSPACE is a registered trademark of Gallus BioPharmaceuticals. WAVE and
Xcellerex are trademarks of GE and HyClone is a trademark of Thermo Fisher Scientific.
© Copyright 2013 Gallus BioPharmaceuticals, LLC. All rights reserved.
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Expertise, Resources and Technology
Brought Together for YOUr SUCCESS

Visit us at AAPS
Booth #2312

Parenteral Development and Manufacturing
We Deliver Quality and Results — Again and Again

Whether you're an emerging company in need of clinical Large molecule or small, Patheon brings together the
development expertise, or an established leader seeking technologies, services and experience you need for a
reliable commmercial supply, Patheon understands your needs successful parenteral product.

and delivers results. .
We have it all, so you get exactly what you need.

e 1,100 SKUs manufactured for more than 60 countries Each available in a wide array of formats and sizes.
e 98%* Right First Time and On-Time performance o NEW Prefilled Syringes
o Multiple European Outsourcing Awards for tech transfer o NEW Cartridges

¢ Liquid Small Volume Parenteral (SVP)
e Liquid Large Volume Parenteral (LVP)
e Lyophilized Vials

Patheon is in constant pursuit of innovative ways to achieve
your scientific and business goals, like our new state-of-the-art
manufacturing suite for prefilled syringes and cartridges.

Move Your Sterile Project Along the Right Path

cfatheon.

+1 866.PATHEON o www.patheon.com e doingbusiness@ patheon.com
Performance the World Over

*12 month average through May - Data on File
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