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Arranta Bio is led by a strong management team with many years of
experience in the biopharmaceutical industry and a team of technical
experts with a proven track record in both process development and
contract manufacturing, from fermentation to lyophilization and the
encapsulation of live biopharmaceuticals.
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For this issue’s cover story, Pharma’s Almanac profiles Mark Bamforth, Founder,
President, and Chief Executive Officer of Arranta Bio, on his entrepreneurial history,
success in the industry, and the Arranta Bio advantage.

MEET MARK

BAMFORTH

AT ARRANTA BIO

Mark Bamforth is the founder and President & CEO of Arranta Bio, which was established in May 2019 to meet the important market need for commercial-scale
manufacturing capacity suitable for live biotherapeutic products (LBPs) targeting microbiome-associated diseases. Arranta Bio was established upon
acquisition of the early-phase development and clinical manufacturing
business of Captozyme in Gainesville, Florida, to serve the large number of
companies engaged in early-phase, preclinical, and clinical development of
LBPs, providing outsourced process development and scalable manufacturing up to commercial scale using a suite of platform technologies.
Before launching Arranta Bio, Mr. Bamforth was already a successful entrepreneur at the cutting edge of the CDMO space, having built two very successful CDMO brands from the ground up — Brammer Bio and Gallus BioPharmaceuticals.
In 2010, following a 22-year tenure at biotech product company Genzyme,
Bamforth became an entrepreneur in the CDMO space after acquiring a
former Johnson & Johnson site in St. Louis, Missouri and launching Gal-

‘‘

lus BioPharmaceuticals, a CDMO focused on mammalian cell culture and
monoclonal antibodies.

The humbling piece of this industry
is that it’s all about execution.
Of course, having a vision and a
plan is vital, because you can’t get
investors on board if you don’t have
a plan — but, once you’ve got the
investment in place to support that
plan, it’s all about execution.

’’

In 2015, Mr. Bamforth founded Brammer Bio, a viral vector CDMO supporting companies exploring gene-modified cell and gene therapies. In Q1 2016,
Brammer Bio merged with Florida Biologix, a spin-out of the University of
Florida founded by Dr. Richard Snyder; the company was focused on earlystage development for gene therapies. Under the leadership of Bamforth
and Snyder, Brammer Bio grew from a team of 100 people to 600 over three
years, following a $200 million investment.
In late 2017, Mr. Bamforth was faced with the decision to raise additional
capital for Brammer Bio through investment or to seek an M&A transaction
from an organization with greater resources. He had received inbound inquiries from companies that were interested in getting into this space and
decided to explore this option more deeply. Early in 2019, the Brammer Bio
leadership team concluded that the better route was to become part of a
larger services organization. On March 24, 2019, Thermo Fisher Scientific
announced that the company would acquire Brammer Bio for $1.7 billion as
its Viral Vector Services business.
Mark holds a bachelor’s degree in chemical engineering from Strathclyde
University and an MBA from Henley Management College. For the last 12
years, he has been involved with Entrepreneurial Scotland and the Saltire
Foundation, which provides internship opportunities abroad for Scottish
university students interested in entrepreneurship, as well as incentives
and tools needed to build new companies in Scotland.
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BY DAVID ALVARO, Ph.D., AND EMILIE BRANCH, NICE INSIGHT

W

e are delighted to present our

Beyond the CDMOs that have historically

readers with this “Executive” is-

made up the majority of our community of

sue of Pharma’s Almanac, our

contributors, this issue continues our ini-

first edition of 2020 and our

tiative to highlight emerging or younger in-

largest issue to date, bursting with unique

novator companies and their contributions

and exciting content from a wide range of

to drug discovery and development, and

contributors — including CDMOs, CROs,

technological innovation. Inside the issue,

biotech start-ups, equipment suppliers,

you’ll find more than a dozen articles from

private equity funds, law firms, and con-

such companies, discussing topics includ-

sultants — many of whom are making their

ing the use of bioinformatics and artificial

S C I E N T I F I C CO N T ENT D I RECTOR
Cynthia A. Challener, Ph.D. | cynthia.c@thatsnice.com

first appearance in the magazine. We are

intelligence in drug discovery, technology

M A N AG I NG ED I TO R
Emilie Branch | emilie@thatsnice.com

grateful for the opportunity to work with a

supporting lung and colon cancer screen-

diversity of contributors to promote new

ing, using non-human primates to study

ideas and technologies, evolving business

the human microbiota, the use of high-

models, and industry predictions.

pressure equipment in R&D, novel drug de-

New York – Paris – San Diego – San Francisco
Frankfurt – Shanghai
W W W . P H ARM ASALMAN AC.COM

P U B L I S HI NG M AN AG I N G D I RECTOR
Nigel Walker | nigel@thatsnice.com
B U S I N E SS D I RECTO R
Guy Tiene | guy@thatsnice.com
S C I E N T I F I C ED I TO R-I N-CH I EF AND
R E S E A RCH D I RECTO R
David Alvaro, Ph.D. | david@thatsnice.com

C O N T E N T ED I TO RS
Mark Allen | mark@thatsnice.com
Maria Gordon | maria@thatsnice.com

With DCAT approaching, one of the thematic focuses of this issue is business de-

This issue also features an extended

S C I E N T I F I C RESEARCH ASSOCIATE
Kan’ang Xu | louis@thatsnice.com

velopment. Both Nigel Walker’s overview

section focused on The Road To CPhI

and our extended internal feature article

Milano initiative, which is a large part of

P U B L I S HI NG ACCO U NT D I RECTOR
Wei Gao | wei@thatsnice.com

explore some of the significant mergers

That’s Nice’s 25th anniversary, includ-

and acquisitions (M&A) that have driven

ing a discussion on the vision behind the

P U B L I S HI NG ACCO U NT M AN AGE R
Andrea Wheatcroft | andrea@thatsnice.com

the dynamics of the industry in recent

road trip, a look back on That’s Nice’s

P U B L I S HI NG D ESI G N D I RECTOR
Young Tae | young@thatsnice.com

years. Similar topics are also addressed

previous Road To BIO journey, and some

by a number of our contributors, includ-

details about health care in the countries

ing legal issues in licensing and M&A,

the team plans to visit. This is comple-

the value of business leadership in M&A

mented by a series of brief articles from

deals, scouting for disruptive industrial

the companies who are sponsoring the

technologies, and the post-Brexit life sci-

trip, highlighting how they are preparing

ences landscape.

to face the future of health. Stay tuned

The print version of Pharma’s Almanac is delivered
to a targeted group of 20,000 leaders from all
sectors of the industry who are implementing new
strategies and technologies creating collaboration
models with drug developers to deliver on the global
mission to provide the reliable supply of safe effective
pharmaceuticals and therapeutic agents worldwide.
The custom print distribution includes individuals
across big pharma, the biotechs, mid-sized and
specialty pharma, virtual pharma–biotechs, as well
as regulatory and governmental agencies, academia,
and consumer patient touchpoints.

A key focus at Pharma’s Almanac is on

to future issues of Pharma’s Almanac

the outsourced service providers that

this year, as well as real-time blog posts

support the industry’s innovation. This

during the trip, to learn more about this

issue contains a range of articles touch-

new adventure.

ing on some of the key novel and trending
issues associated with contract development and manufacturing, including oral
solid dose and complex steriles manufacturing, process development and scaleup, continuous improvement, evolving options in formulation, process validation
challenges for viral vectors, cost reduc-

Pharma’s Almanac Online

tion, and the unique needs in the manu-

Nice Insight’s Content Community

facture of oncolytic viruses and live bio-

www.PharmasAlmanac.com

therapeutic products.

Stay tuned for
more original Nice
Passion content

livery technologies, and immuno-oncology.

M A R K E T RESEARCH ANALYSIS DIRE CTOR
Kshitij Ladage | tj@thatsnice.com

Nice Insight is the market research division of
That’s Nice LLC, A Science Agency, leading marketing
in the life sciences.

VIEW THE FILMS
WE HAVE PRODUCED
SINCE LAUNCHING
IN APRIL 2019

P

Passion, in all its various
forms, is what drives
us. For some, it is the
culmination of a lifelong
ambition, while others
may be fortunate to live
it every day.

G.O.A.T. Greatest of All Time

6:30 minute short, 1 episode

As someone touched by tragedy, and who dedicated large parts
of her life to family, this film’s subject unearthed her passion in
2013 as Farmer Flory. Now flourishing in business, inspiring many,
and even helping substance abuse victims revitalize through her
animals, she might be the G.O.A.T. lady in more ways than one!
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NICE INSIGHT OVERVIEW: MERGERS AND ACQUISITIONS

decline from 17.4% to 9.8% over the same
period. With sales and profits for Big

UNDERSTANDING A
DYNAMIC INDUSTRY THROUGH

MERGERS AND
ACQUISITIONS

Pharma firms declining at a time when

B

competition is increasing, pressure to

iopharmaceutical companies have many different
reasons for pursuing mergers and acquisitions.
However, the drive to increase competitive
advantage is a motivator in every deal. While
individual motivations tend to shift over time,
in the recent past, slowing growth, larger numbers of
blockbuster drugs reaching patent expiry, and the shift
to niche orphan drugs and personalized medicine have
become important factors. These trends are expected to
continue, and heightened mergers and acquisitions (M&A)
activity is, therefore, anticipated.

reduce drug prices is mounting, and R&D
productivity is falling, M&A provides an
avenue for achieving gains in the face of
slowing growth and rising R&D costs.5
Over the last two decades, large pharmaceutical companies have also used
M&A to gain access to innovative technologies. According to McKinsey, the
share of revenues coming from innovations sourced outside of Big Pharma grew
from approximately 25% in 2001 to about
50% in 2016.1 With early-stage clinical
trials often failing and late-stage studies
extraordinarily expensive, it has become
the norm for innovation to be generated
and supported through early-stage development by emerging firms, with large
pharma companies acquiring those with

By Nigel Walker, Nice Insight

candidates that have a high likelihood of
success and supporting their advance-

Numerous Drivers for M&A

er with Spark Therapeutics and, in the

ment through late-stage development and

Traditional reasons for pursuing an acqui-

CDMO space, the acquisitions of Bram-

commercialization.

sition or merger within the pharmaceuti-

mer Bio by Thermo Fisher Scientific and

cal industry have related to the desire to

Paragon Bioservices by Catalent.

achieve cost synergies and the need to

With many small and large molecule

and development, not just pipeline en-

increase market share. Consolidation of

drugs reaching the patent cliff within the

hancement. Pharma companies are ac-

pharmaceutical companies enables the

last decade and numerous more expected

quiring (or establishing close collabora-

elimination of duplicative work streams,

to in the coming few years, there has been

tions with) companies that have expertise

creating potentially significant financial

a drive not to expand pipelines, but to re-

in digital solutions, including artificial

and operational savings. According to

plenish them. It has been estimated that

intelligence, machine learning, Big Data

McKinsey, companies with high margin

within 2019–2021 alone, the top 25 drug

analysis, cloud-based services, and other

spreads have a tremendous opportunity

makers will face the risk of losing rev-

software capabilities.2

to capture synergies by acquiring sub-

enues totaling approximately $85 billion

scale portfolios.1

due to patent expiries.1

With respect to portfolio expansion, in

One

some cases, companies have purchased

billion

competitors with similar product portfo-

AbbVie, the latter of which is faced with

lios but access to different regional mar-

the patent expiry of Humira, its top-sell-

kets. In others, the goal was to expand

ing drug, which accounted for nearly two-

Q1 2020

example

acquisition

of

is

the

Allergan

$63
by

thirds of the company’s revenues in 2018.3

with a complementary product line or

In the face of growing generic and bio-

one that specialized in a different set of

similar competition and the reduced abil-

therapeutic areas.

ity to develop blockbusters and achieve

In recent years, the growing interest in

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

recent

the product portfolio by acquiring a firm

immuno-oncology and other novel can-

10 PHARMA’S ALMANAC

Some acquisitions are related to novel
technology that enables drug discovery

sufficient organic growth, pharma companies are relying on strategic M&A.

cer treatments has fueled a significant

They are also hoping to address the

percentage of pharma M&A activity.2 Key

problem of declining R&D productivity.

examples include the acquisitions of

A 2018 study by the Deloitte Centre for

Celgene by Bristol-Myers Squibb, Array

Health Solutions in the United Kingdom

by Pfizer, Loxo Oncology by Eli Lilly, and

found that R&D returns for 12 large bio-

Peloton Therapeutics by Merck. Next-

pharma companies declined from 10.1%

generation medicines, notably cell and

in 2010 to 1.9% in 2018.4 Even specialty

gene therapies, are also driving M&A ac-

pharma companies are seeing declines —

tivity, such as Roche’s $4.3 billion merg-

the four evaluated firms saw R&D returns

With many small and large
molecule drugs reaching
the patent cliff within the
last decade and numerous
more expected to in the
coming few years, there has
been a drive not to expand
pipelines, but to replenish
them.
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That list doesn’t include the $63 billion

license applications (BLAs) submitted to

company strategies for specific products

dates for further dealmaking in the near

Overall, significant M&A activity in the

AbbVie/Allergan deal.

the U.S. Food and Drug Administration has

under specific situations, with most price

future.10 Biogen, whose investigational Al-

pharmaceutical industry can be expected

also increased during the latest period of

hikes made for branded and generic drugs

zheimer therapy failed to advance, needs

going forward as companies jockey to re-

heightened M&A activity.7

with little or no competition.7

to bolster its pipeline. It recently acquired

tain or gain a greater competitive advan-

gene therapy developer Nightstar Thera-

tage in an evolving marketplace faced with

Deals in the single-digit billion-dollar
range are now a dime a dozen. In 2018

The heightened M&A activity
in the pharmaceutical
industry, and, in particular,
the increasing rate of
occurrence of megadeals,
has raised questions about
the potential consequences
that the overall consolidation
might have and the impacts
on individual company
performance.

alone, there were six valued between $2

Furthermore, the view that higher lev-

and $9 billion: Celgene/Juno Therapeu-

els of M&A reflect a faltering industry

More M&A Activity to Come

peutics ($877 million) and will likely seek

numerous pressures. While there are risks

tics ($9 billion), Novartis/AveXis ($8.7 bil-

is based on the assumption that large

The conditions driving the heightened

other deals. When Eli Lilly spun off its ani-

associated with the continuation of such

lion), Celgene/Impact Biomedicines ($7

pharma companies should be the drivers

M&A activity in recent years are expected

mal health division in 2019, it announced

heightened levels of M&A, the potential

billion), GlaxoSmithKline/Tesaro ($5.1 bil-

of innovation, a situation that is no lon-

to continue in 2020. Megadeals and cross-

plans to pursue bolt-on acquisitions as a

rewards are great, not only financially, but

lion), Sanofi/Ablynx ($4.8 billion), and No-

ger the case.7 The pharmaceutical sector

sector acquisitions will continue to make

means for diversifying its portfolio. One

more importantly in terms of increased

vartis/ Endocyte ($2.1 billion).7 Overall, the

comprises many types and sizes of orga-

news, with the desire to gain access to

recent example was its purchase of can-

innovation and the ability to create novel

number of deals completed annually grew

nizations with a wide range of skills and

technology a key incentive.9 Uncertainties

cer treatment firm Loxo Oncology ($8 bil-

medicines for patients in need.

from approximately 100 in the late 1980s

research strategies.

surrounding the U.S. presidential election,

lion). Pfizer is also interested in diversify-

Many of these other organizations are

international trade, and other geopolitical

ing its portfolio through bolt-on deals of

driving innovation. An array of small and

issues, as well as significant changes in

a “few” billion dollars, such as the recent

A Continued Debate on the Impact of M&A

mid-sized biotech and specialty pharma

the workforce, are also likely to influence

purchase of oncology developer Array Bio-

The heightened M&A activity in the phar-

firms have displaced large established

M&A activity.

pharma ($10.6 billion). Amgen is open to

maceutical industry, and, in particular, the

U.S. and European companies in the de-

Notably, despite concerns that a reces-

large and small deals to expand its posi-

increasing rate of occurrence of mega-

velopment space.7 Thus, reduced innova-

sion is coming in the United States, PE

tion in cancer and metabolic disorders,

deals, has raised questions about the po-

tion within the leading large pharma com-

firms and corporations hold more than $2

while Merck & Co. has also indicated it

tential consequences that the overall con-

panies does not mean the entire industry

trillion in capital for investment, providing

will focus on bolt-on transactions to add

solidation might have and the impacts on

is faltering. The higher level of M&A does,

fuel for megadeals greater than $5 billion,

candidates to its pipeline and reduce its

individual company performance.

however, reflect the fact that the pharma

even if a downturn does occur.9 If history

dependence on Keytruda, its blockbuster

sector is experiencing a substantial pe-

repeats itself, valuations will decline in a

cancer treatment.

riod of transition.

slowing economy, making acquisition tar-

to nearly 800 in 2015.8

Two key concerns exist, and both are
related to the expectation that increas-

M&A not only promotes development

competition.7 The first is related to the

activities by creating economies of scale,

With geopolitical tensions increasing

biome, and orphan drugs have dominated

realign

impact of drug discovery, with the greatest

but also creates opportunities for innova-

and regulatory scrutiny becoming more

M&A activity, with nearly 2,900 deals worth

their portfolios in response to changes in

fear being that all M&A activity will lead

tive emerging companies.7 This shift in the

varied from country to country, more do-

more than $1 trillion completed around

strategy. In this case, firms may acquire

to reduced innovation via a concentrated

focus on innovation is being facilitated by

mestic deals are anticipated at the ex-

the world during the past five years.11 It

companies to add new assets, as well as

market for discovery. The second involves

the advance of digital technologies. At the

pense of cross-border acquisitions. Re-

is also worth noting that North American

to sell off assets they acquired in previous

concerns over weaker downstream com-

same time, these smaller and specialty

gional, rather than global transactions,

biopharma firms have completed two and

deals, or for which they have elected to no

petition, which can lead to control of the

firms often do not have the resources to

will be leveraged for growth. Within the

seven times the number of transactions as

longer pursue development. In the United

market by a limited number of players and

bring their innovative medicines to market

United States, states and municipalities

European and Asian companies, respec-

States, owing to the tax reforms passed

ultimately higher prices.

or to support commercialization in multi-

are passing their own regulations, particu-

tively. While most of the deals have been

Mergers and acquisitions also enable
pharmaceutical

companies

to

9

in 2017, it is now more attractive to divest

There is some evidence to support the

ple geographic regions. Partnering — and

larly around deals that involve technol-

small, some have been megadeals that are

noncore assets, with after-tax proceeds

claim that M&A leads to a reduction in

in many cases the acquisition of specific

ogy and data firms (e.g., privacy laws) that

affecting the behavior of large biopharma

increasing by a potential 23% due to re-

innovation. In one study on R&D spend-

products or the entire company by larger

could also impact deals.

companies across the sector. Activity in

duced taxes for the seller. Large pharma

ing, the number of patents and indica-

firms — is an actively sought-after solu-

Acquisitions designed to provide ac-

these four areas is likely to continue, with

companies have been taking advantage of

tors of innovation declined in companies

tion. The spread of innovation to a greater

cess to unique talent pools and workplace

companies focused on expanding their

this benefit ever since.1

involved in 65 different mergers/acquisi-

collection of organizations is thus a key

cultures will also be important in 2020. In

pipelines and gaining access to innovative

tions.6 Some of this decline was attributed

driver of M&A.7

the United States, in particular, with the

drug candidates and technologies.

Many Megadeals

to the elimination of duplicate projects,

Recent research has also shown that

unemployment rate at record-low levels,

Multibillion dollar M&A deals are no lon-

and some to the disruptive nature (e.g.,

M&A appears to play a limited role in

competition for skilled workers is heat-

ger unusual in the pharmaceutical indus-

massive layoffs, reduced employee mo-

pricing.7 Most acquisitions are driven by

ing up. At the same time, companies must

try. According to Statista, between 1999

rale, conflicting cultures, changing strate-

technological and geopolitical changes

manage a workforce comprising multiple

and February 2019, there have been eight

gies) and high costs associated with M&A.

rather than to consolidate market power.

generations, all of which have different

valued

On the other hand, when R&D productiv-

Two areas that need to be monitored are

needs and expectations.9

above $60 million, with the 1999 merger

ity is a key indicator, there is also data to

the concentration of expertise in regula-

The types of acquisitions might be

of Warner-Lambert with Pfizer topping

suggest that M&A leads to increased inno-

tory compliance and the reimbursement

changing, however. During the past 10

the list at $87.3 billion.6 Pfizer has two

vation.6 For companies formed from larger

process in the hands of a limited number

years, more M&A deals valued above $40

other deals on the list: its acquisitions of

mergers, the value of new FDA-approved

of companies.

billion have been completed in the pharma

Pharmacia for $64.3 billion and Wyeth for

compounds reaching the market is higher,

The key to successful mergers and ac-

sector than in any other industry.2 The em-

$64.2 billion. Three deals came in above

which can be attributed to the fact that

quisitions is to unite the right companies,

phasis appears to be switching, however,

$70 billion: the recent BMS purchase of

larger firms can better manage the high

in the right manner, applying appropriate

to smaller, bolt-on-type deals focused on

Celgene ($74 billion), Sanofi’s acquisition

cost of failure associated with drug devel-

cost optimization strategies and effective-

specific therapy areas.

of Aventis ($73.5 billion), and Glaxo’s buy-

opment. The overall approval rate for new

ly leveraging human capital. Individual

Many of the companies that have been

out of SmithKline Beecham ($72.4 billion).

molecular entities (NMEs) and biologic

price increases result from changes in

active in M&A in the past are good candi-

pharma

industry

12 PHARMA’S ALMANAC

acquisitions

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

Q1 2020

6

ABOUT THE AUTHOR

Looking at specific therapeutic areas,
gene therapy, immuno-oncology, the micro-

ing consolidation will lead to reduced

gets even more attractive.
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Pharmaceutics International, Inc., otherwise
known as Pii, is reemerging as a customerfocused market-leading contract development and
manufacturing organization (CDMO). The company
is undergoing a transformation, returning to our
deep and established roots as a provider of contract
development and manufacturing services and
leveraging our unparalleled scientific insight and
deep product knowledge — as well as the legacy of
our proactive commitment to quality — to provide
flexible, customized solutions to partners looking to
accelerate projects through development and on to
the sustainable supply of commercially approved highquality dosage forms for the patients we ultimately
serve. We are dedicated to serving our People,
Products, and Patients.

I NDUSTRY LE AD E R I N S I G HT

PHARMACEUTICS KNOW-HOW
AND SERVICE EXCELLENCE TO
RE-ENERGIZE A CDMO
> BY KURT R. NIELSEN, Ph.D., PHARMACEUTICS INTERNATIONAL, INC. (PII)

ROOTS IN CONTRACT DEVELOPMENT SERVICE WITH A FOUNDATION IN
PRODUCT DEVELOPMENT AND PHARMACEUTICS KNOW-HOW™
Pharmaceutics International, Inc. (Pii) was initially founded in 1994
as a services organization, helping customers solve formulation, analytical development, and manufacturing process challenges. Gradually, the company adopted a dual strategy of services and proprietary
products, relentlessly utilizing and leveraging our deep understanding
of pharmaceutical sciences and regulatory approval pathways across
a range of industry segments and ultimately delivering new affordable
treatments to patients, providers, and physicians. The first product we
codeveloped was for an orphan disease for which we provided clinical
trial material (CTM) supply under a physician’s investigational new drug
(IND) and commercial supply following U.S. FDA approval, and we have
focused on such scale and types of products ever since.
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WITH MORE THAN
400 DEVELOPMENT
PROGRAMS COMPLETED,
PII IS A LEADER IN
PHARMACEUTICAL
PRODUCT
DEVELOPMENT,
TECHNOLOGY
TRANSFER, AND
PRODUCT SUPPLY.

Meet Pii

and commercialization continuum. Join-

which are not always obvious, to ascertain

the establishment of mutually agreed key

ing the company at the beginning of 2019

the best use of our expansive core offer-

performance indicators (KPIs) in consulta-

— Pii’s 25th year — we began our journey

ings and deliver the optimum solutions,

tion with the partner, and the performance

to accelerate our transformation, reset

which are also not always straightfor-

data are analyzed and reviewed monthly

our strategy and vision, and ensure a suc-

ward. Quality is embedded at every level

by our Quality Council to ensure that we

cessful transformation into an industry-

of Pii, and we have not only established a

exceed cGMP requirements and our part-

leading CDMO for our next 25 years.

quality organization, but continually nur-

ners’ expectations at every step in the

ture a proactive quality culture in which

program’s life cycle. While no provider can

PHARMACEUTICS KNOW-HOW™

everyone strives to anticipate the ever-

guarantee that no challenges will arise, Pii

The bricks of Pii’s foundation are made

emerging current in cGMP while exceed-

makes sure — using KPIs, scorecards, and

from our expertise in pharmaceutics. We

ing cGMP guidelines at every stage. While

open and transparent lines of communica-

are

science-driven

we pride ourselves on our science-based

tion — that we proactively address poten-

• analytical development and testing,

CDMO providing dosage form develop-

approach to product, formulation, and

tial program and delivery issues before

• clinical trial material manufacturing,

ment, technology transfer, and cGMP

analytical development, we also realize

they become problematic.

• commercial manufacturing, and

manufacturing services to small, medium,

that we need to go beyond the science to

Our service excellence never requires

and large pharmaceutical companies. For

understand the challenges that our cus-

a commitment from our partners that a

over 25 years, we have provided scientific

tomers face.

given program will mature into commer-

an

entrepreneurial

insight and depth of product development

We are working every day and with ev-

cial production with us. Companies can

knowledge, including regulatory affairs

ery partner to deliver platinum CDMO ser-

partner with Pii to develop a robust for-

strategy, while continually supplying high-

vice by seeking to truly understand “What

mula and process, but if the commercial

quality products for the benefit of the pa-

are our partners’ stated and underlying

demand does not ultimately align, we

tients we ultimately serve.

expectations for service excellence, and

support our partner’s technology transfer
strategy from our facility.

With more than 400 development
programs, Pii’s highly trained scientific
team has extensive experience working with
a variety of drug substances with a range of
physicochemical characteristics. We offer:
• preformulation testing,
• dosage form development,

• clinical packaging and distribution.
Pii's cGMP facilities are state-of-the-art
and contain over 70 manufacturing rooms,
as well as containment suites for handling
high potency compounds and hormones,
dedicated manufacturing suites for soft gels
and injectables, a formulation development
center, and analytical laboratories. Pii’s facilities have been inspected by the FDA,
EMA, and MHRA and are registered with the
DEA (schedules I–V).

We understand that designing an efficient
drug delivery system cannot be successful
with a "one size fits all" approach. It is critical to tailor the development process to the
characteristics of the API and the development goals of the client. Pii strives to be a reliable and flexible partner by responding and
adapting to the individual needs of each client. From project kick-off through close-out,
our focus is to exceed client expectations by
providing a high level of customer service.
All of our efforts are supported by our extensive pharmaceutics know-how, which
includes formulation, process and manufacturing, commercial quality, process management, and regulatory expertise.

With more than 400 development pro-

what can we do to exceed both sets of ex-

During our history, we ventured into

grams completed, Pii is a leader in phar-

pectations?” while at the same time ask-

complex specialty generics and branded

maceutical product development, tech-

ing ourselves, “Are we truly understanding

EXPANDING CAPABILITIES

products by developing our own products

nology transfer, and product supply. Our

what our customers really need in each

Since 1994, Pharmaceutics International

and securing marketing partners to sell

scientific team has extensive experience

step and stage of an R&D project or com-

has grown from 12 employees to over

our products through retail and hospital

working with drug substances represent-

mercial product launch and supply?” As

275 highly skilled staff members across

channels. We learned to move quickly

ing a range of physicochemical charac-

we work together with our partners to an-

all functions, with over 360,000 square

and reliably through product selection,

teristics and overcoming their associated

swer these questions with balanced score-

feet of state-of-the-art manufacturing,

parenterals and biologics — are thus

partners, we coinvest for dedicated filling

R&D, and commercial supply, and recog-

challenges. Our specialized capabilities,

cards and soliciting frequent feedback,

warehouse, and laboratory space conve-

produced. The highly efficient, flexible,

lines, suites, and facilities (e.g., “plant-in-

nized the need to diversify our portfolio

multiproduct facilities, and knowledge

we also know from our own experiences

niently located near Baltimore in Hunt

and adaptable filling line with electronic

a-plant”).

to include both partnered and self-funded

base allow us to work with DEA-controlled

in specialty and branded products that

Valley, Maryland. Recently, in response

batch records can be used to produce

As we find ways to look farther into

R&D programs. We learned the impor-

substances, cytotoxic and potent com-

predictable supply and on-time delivery is

to a growing need we observed among our

anywhere from a few hundred to 50,000

the future to anticipate the needs of our

tance of routinely combining innovation,

pounds, and hormones, to develop com-

critical, yet uncertainty and risk are often

partners, we expanded our aseptic capa-

vials per day of finished products with ex-

partners, we are always monitoring de-

speed, and entrepreneurship, while at the

plex dosage forms, and to support a wide

quite common in technology transfer and

bilities to provide lyophilization cycle de-

tremely high yields. We recognize the val-

velopments in the industry to identify

same time deepening our appreciation

array of manufacturing processes for

development. As such, attributes like flex-

velopment services, as well as CTM fill/

ue of our partners’ precious early-phase

opportunities for proactive investment

for the ever increasing need to bring af-

aseptic and non-aseptic products.

ibility, adaptability, agility, and good com-

finish supply, with an innovative robotic

development materials and can minimize

in new technologies. We not only look at

munication are fundamental to delivering

automated filling line.

the amount required for a given program

new molecules in clinical development,

to make the most of their resources.

but also what trends are developing in the

fordable, effective, and safe medicines to

With our unique synthesis of pharma-

patients. We are now able to utilize this

ceutics experience, service excellence,

unique experience, enabling us to be a

and entrepreneurial adaptability, we are

As one example, whenever we hear from

and lyophilization cycle development ca-

best-in-class CDMO and partner. We have

able to say “yes” to customers who have

a partner, we respond in some way within

pabilities, we can support partners in the

ONGOING INVESTMENT

entities (NCEs), and what issues are re-

“walked in the shoes” of our partners and

heard “no” too many times (for too many

two hours. In some cases, it may only be

early-phase development of this techni-

Pii continuously adds offerings at the

ceiving regular coverage in the scientific

are a uniquely qualified CDMO that un-

reasons) from other, often larger CDMOs.

to say that we received the message and

cally challenging pharmaceutical manu-

small to medium scales for clinical trial

literature and trade journals. It would not

derstands product success. Our ultimate

We bring our wide spectrum of core com-

will provide a detailed response the next

facturing process, providing them with a

and commercial manufacturing for both

be practical to try to build new capabili-

goal is for our partners to view Pii as a

petencies together in a unique offering

day. As a service provider, one of the most

solution that can be readily transferred

oral and parenteral drug delivery tech-

ties or capacity at the point when the de-

natural extension of their development

that enables us to provide solutions tai-

essential tasks is to make sure customers

and scaled up for CTM or commercial

nologies. In some cases, investments are

mand already exists — to ensure that we

operations and commercial supply chain

lored to each of our valued customers. No

know that you hear their requests and are

manufacturing.

made to directly support a partner with a

have the capabilities and capacity online

— to sustainably function as a trusted and

matter what the program or its inherent

working on their issues.

We expanded our already substantial

specific problem — including issues with

when they are needed, it is critical that we

reliable strategic partner.

challenges, we never say “no” — we say,

Our quality systems — driven by process

aseptic fill/finish capacities and capabili-

developing a unique drug delivery tech-

examine trends as close to their origin as

performance and product quality moni-

ties with the addition of the innovative,

nology, potency, toxicity, solubility, or bio-

possible to see what is coming over the

toring, corrective action and preventative

fully integrated and robotic GENiSYS® R

availability of their molecules. Pii will also

horizon, not only in three years but also

Backed by our unique experiences and

“let’s find a solution together.”

our belief in the fundamental purpose of

platinum CDMO service.

Using our integrated preformulation

patent literature regarding new chemical

the pharmaceutical industry — to enhance

FOCUS ON SERVICE EXCELLENCE

action (CAPA), change management, and

filling line from AST (Automated Systems

in-license a delivery technology that is im-

in 10. Ideally, we look for trends involv-

the lives of patients worldwide — we de-

One key change we have made over the

internal, customer, and regulatory inspec-

of Tacoma, LLC) that can support small

practical for a single partner to invest in,

ing the unique confluence of different Pii

termined that we could have the most sig-

last year was intensifying our focus on

tions — are designed to provide our custom-

to medium-scale production of syringes,

but is strategic for multiple partners with

capabilities, such as potent compounds

nificant impact by returning solely to our

quality and service excellence. It is essen-

ers with consistent product quality through

vials, and cartridges. Pre-sterilized com-

products in different therapeutic catego-

that require lyophilization (e.g., oncolytics

CDMO foundation, helping partners navi-

tial to understand the needs, aspirations,

thoughtful quality planning, control, and

ponents are fed into the system, and fi-

ries. Lastly, to share risk and maximize

and antibody–drug conjugates (ADCs)), re-

gate the product development, approval,

and stakeholder demands of our partners,

measurement. Every project begins with

nal products — including small molecule

return on invested capital (ROIC) for our

duced dosing frequencies through the use
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of depot or long-acting injectables, mono-

are empowered to evaluate the data and

PHARMA REGULATORY AFFAIRS EXPERTISE

clonal antibodies (mAbs), RNA and protein

drive the decision-making process. These

Our Regulatory Affairs (RA) staff has the

therapeutics, or increasing the rate and

firms are clear about where they are going

experience often associated with much

extent of oral drug delivery via a softgel

and the goals they need to achieve. When

larger integrated pharmaceutical compa-

or liquid-filled gelatin capsule. The chal-

problems or hurdles inevitably arise, only

nies. From the moment a project comes

lenge is to determine how best to integrate

a select few are involved in making deci-

to us, our world-class RA department ad-

our core capabilities to provide optimum

sions about how to move forward.

vises our partners on enabling strategies,

solutions as fast as possible for the ever-

Pii is, ultimately, that same type of agile

approval cycle time reductions, and where

expanding universe of drugs and biologics.

entrepreneurial company. As the Presi-

common and uncommon issues and risks

Oral Solid Dose Market Growth
and Contract Manufacturing Report
with Pricing Study

Part of our success will be achieved

dent and CEO, I am directly involved in

might occur, not just with respect to man-

by moving up the technology adoption

partner meetings, weekly R&D reviews,

ufacturing and supply, but also with FDA

curve. Indeed, 10 years from now, we

and daily stand-ups and make it a point

approval of their applications.

project that Pii will be an early adopter

to be readily accessible. We respond rap-

As Pii works through the product devel-

of technology and an investor in leading-

idly to unexpected events, whether it is a

opment stages, we are consistently build-

edge solutions, making it possible for us

change in the manufacturing plan or an

ing in characteristics that will increase

to contribute to the pharmaceutical eco-

unanticipated increase in demand for a

the likelihood of first cycle approval and

system at a higher level.

new product. While we can serve any kind

reduce timelines for post-approval regu-

of partner organization, those that can

latory moves. This approach leads to a

WORKING FAST ON SMALL TO MEDIUM

benefit the most from a relationship with

better overall strategy and the delivery of

SCALE

Pii are typically structured the same way

products on time, and with the flexibility

Nice Insight has compiled primary and secondary data to provide a view on

While many CDMOs appropriately focus

and have the same type of focus on agility

to quickly adapt the scale of manufactur-

on larger-scale projects, small- to medi-

and entrepreneurial action.

ing to meet changes in market demand.

the pervasive demand for oral solids and their formulation, development, and
manufacturing. This report provides insights into each drug form segment,

um-scale processes have been in our DNA

On the commercial side, we align best

for over 25 years. By focusing on the small

with partners that have one — or just a few

IN THE SHOES OF OUR PARTNERS

therapies in the pipeline, and regional activity. A proprietary contact outsourcing

to medium scale for drugs and biologics,

— products and are looking to enter the

As a CDMO that has had experience de-

we can provide a unique combination of

market in the most efficient manner pos-

veloping and manufacturing our own

pricing study provides insights for both buyers and sellers of services, with

agility, flexibility, and responsiveness; for

sible. Pii can help them figure out how to

products, we have stood in our partners’

prevailing practices in the bundling of integrated formulation, development,

example, Pii can complete the production

expedite approvals. We also provide guid-

shoes. This additional perspective adds

of partner early clinical batches within 90

ance on developmental and regulatory

significant value to the services Pii pro-

and manufacturing of finished drug products. A view of the global competitive

days of receiving all of the components

strategies that will ensure that approval

vides. This “been there and done that”

and materials.

landscape provides a directory of the leading players in major regions.

applications are sufficiently flexible for

experience of Pii is particularly important

For R&D and technology transfer proj-

a range of commercialization scenarios.

when it comes to development scale-up

ects, our agility and responsiveness make

This approach is particularly beneficial

and technology transfer. We seek to learn

us an ideal fit for smaller companies that

for companies with little available work-

as much as possible about our partners’

have limitations on internal staff. Often,

ing capital that need to start slow and be

timing constraints, including why these

+ Data collection from the top OSD CDMOs

they have small, energetic, highly motivat-

able to respond quickly, from a regulatory

constraints exist. We also investigate our

+ Pricing on all line items for OSD drug product projects

ed, and agile scientific teams that really

and supply chain standpoint, if demand

partners’ working capital strengths and

engage in the collaboration process and

takes off faster than expected.

challenges and determine how we might

+ Low, median, and high pricing data

be able to provide solutions. This empathy,

Core Deliverables of This Market Report

+ Regional breakdown for North America, Europe, and Asia

supported by over 25 years of extensive
experience tackling issues related to tech
ABOUT THE AUTHOR

transfer and scale-up, enables us to rapidly
provide solutions so that our partners can
bring their life-changing and life-saving
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President and CEO, Pharmaceutics International, Inc. (Pii)

Dr. Kurt Nielsen joined Pii in 2019 as President and CEO. He is a

Call or email for
more information

+ How to benchmark your capacity and pricing with peers in the industry

they otherwise could.

+ Current technology for process lines, including blending, high-shear
granulation, and compression

+1 212 366 4455

at stake than any one particular activity we

+ Providers with capabilities for controlled substances, highly potent
drug product, and other specialty OSD manufacturing

Nigel Walker

are pursuing at the moment. Our work isn’t

+ Who the leading CDMO providers are globally, region to region

Perhaps most importantly, we continue

seasoned pharmaceutical executive with over 20 years of diverse
experience, most recently as the President of Lupin Somerset,
responsible for all their generic and branded products. Prior to Lupin,
he held the post of Vice President, U.S. Development, Portfolio and
Launch Management at Sandoz Inc., where he was accountable for
the U.S. development of generic, OTC, and specialty brand products.
Dr. Nielsen has also held positions at Catalent, where he was Senior
Vice President of R&D and Chief Technology Officer, and URL
Pharma where he was the Executive Vice President, Pharmaceuticals.

to be engaged in and inspired by the work

LinkedIn wwww.linkedin.com/in/kurt-nielsen-ph-d-0013217/
Email: knielsen@pharm-int.com

a real difference for people. That is an im-
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+ High, low, and median pricing for all RFQ/RFP OSD CDMO services

medicines to the market more rapidly than

that we do. We know there is so much more

about just one method or one formulation.
The products we help to produce — provid-

+ Where capacity exists worldwide

Managing Director
nigel@thatsnice.com

ed that they meet regulatory requirements

+ Awareness levels and perceptions of OSD CDMO providers

Guy Tiene

and fill an unmet medical need — will make

+ What is most important to buyers of outsourced services/innovators
seeking a CDMO

Business Director, Partner

portant part of the Pii legacy — Products,
Partners, and Patients.
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> PROCESS VALIDATION

THE PROCESS IS THE PRODUCT

egy that can ensure consistent production

PPQ must have predefined specifications

Owing to the complexity of viral vector

of safe and efficacious therapies.

and must be sampled, inspected, tested,
and released prior to use in the validation.

products, which comprise multiple proteins and nucleic acids, it is not possible

VALIDATION SCOPE

to directly compare batches of the final

Process validation involves documenta-

TRANSFECTION VS. INFECTION

drug product in the same manner used

tion that production processes are robust

The two leading scalable production plat-

for conventional biologics. While we gen-

and can reliably and repeatedly gener-

forms for AAV production are transient

erally have a good understanding of a giv-

ate a high-quality product that meets a

transfection of suspension-adapted mam-

en virus, including the protein structure

predetermined set of specifications.1 It is

malian HEK293 cells and the infection of

and nucleic acid sequence, other factors

performed in three stages: process char-

Spodoptera frugiperda (Sf9) insect cells

that can influence the efficacy and safety

acterization, process evaluation (EMA)2 or

using the baculovirus expression vector

of viral vectors are less well understood.

process qualification (FDA),3 and process

system (BEVS).

Post-translational modifications (PTMs)

verification, which is an ongoing process

From an operational standpoint, infec-

can

intended to ensure continued performance

tion processes — and the associated con-

during commercial production.

trols — are generally simpler than transfec-

be

introduced

chemically

CHALLENGES TO PROCESS
VALIDATION FOR VIRAL VECTORS
> B Y KYLE ZINGARO, Ph.D., DEBORAH MAR BEGOS, AND TODD MILLER,
THERMO FISHER SCIENTIFIC

Process validation is essential for ensuring robust,
reliable processes that can produce high-quality viral
vector products. Many challenges remain in implementing
effective process validation strategies for these highly
complex biomolecules.
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enzymatically

(deamination,

or

methylation)

on proteins, increasing the complexity

With viral vectors, there are no spe-

tion processes, which involve packaging

of the vector. An adeno-associated virus

cific requirements for process valida-

plasmids (or sets of plasmids) and transfer-

(AAV) has 60 protein subunits; any pro-

tion inputs and outputs, because they are

ring them into cells. For infection process-

tein may have PTMs that may influence

highly dependent on the product and its

es, the added mass and the ratio of virus

efficacy. Further complicating this issue

intended application.

to cell are values that can be quantified

is the lack of analytical tools available

Critical quality attributes (CQAs) of the

with existing technologies. There is more

for this type of evaluation. Validating the

product are identified and used to deter-

of a challenge on the raw material side,

production process is, therefore, even

mine the critical process parameters

because, in addition to the working cell

more critical than it might be for conven-

(CPPs) that will impact the CQAs. A risk-

bank, a viral cell bank is also needed, which

tional biologics.

based approach is essential to identify

introduces a measure of potential process

A second factor to consider is still-

the most impactful process parameters,

variability as a complex starting material.

evolving platform systems in use for the

including those for which a robust under-

The impact of different parameters on

production of viral vectors, including the

standing or obvious means of control is

product quality is not always clear, mak-

baculovirus approach, which generates

lacking. During the process evaluation

ing characterizing of process parameters

viral vectors via infection and replication,

or characterization stage, a series of

for PPQ challenging. Often, we know that

and

transfection-based

design-of-experiment (DoE) studies is

a parameter may be impactful to process

processes. In both cases, there are mini-

performed according to ICH Q11 guide-

consistency or product quality attributes,

mal historical published or platform data

lines to identify a robust operating space

but we may not have a strong understand-

on process conditions and viral vector

wherein the quality attributes of the

ing of how sensitive the process is to per-

product performance, and empirical data

product are well controlled.4 This infor-

turbations in that parameter or how that

must be leveraged as they are collected to

mation is used to establish an appropri-

parameter may interact with others in

generate a better understanding of those

ate control strategy, which includes the

the process. In particular, there are many

very important connections.

material controls, process controls, and

delicate cell lines used for transfection for

control of the drug substance.

which cell health can be affected by even

multi-plasmid

Process characterization in this evolving industry is critical for generating the

Process qualification is the stage at

minor manipulations. While these changes

data necessary to support process vali-

which the ability of the process to repeat-

in cell health may not be apparent, they

dation. Conducting relevant studies to

edly produce viral vector product that

could potentially impact the transfection

develop the information required to ade-

meets the determined specifications at

performance and product quality.

quately define the optimal process design

commercial scale and the ability to exe-

space is essential, especially given that

cute that process within those control

SEPARATION OF FULL/EMPTY CAPSIDS

the analytical tools required are either

ranges are verified through the execution

One of the current challenges in develop-

unavailable or insufficiently sensitive.

of the process performance qualification

ing AAV manufacturing processes is the

Parameters of interest during process

(PPQ) protocols. The approach is similar

generation of empty capsids, viral cap-

characterization are dependent on the

to that used for conventional biologics,

sids that do not contain the nucleic acid

process itself, including the nature of the

as outlined in ICH Q7 and the FDA guid-

cargo that is clinically active. The tech-

cell line, the specific viral vector product,

ance Process Validation: General Prin-

nologies in use today provide a mixture of

and the operations involved (e.g., infec-

ciples and Practices.1 The manufactur-

full, partly full, and empty capsids, lever-

tion, transfection, chromatography). The

ing processes are performed by trained

aging both the upstream production pro-

overall goal is to develop process knowl-

operators as expected to be implemented

cess and the downstream purification to

edge around consistency of the process

for commercial production, and all asso-

maximize the percentage of full capsids.

and potential sources of process and

ciated aspects, including the facilities,

Production of high concentrations of full

material

knowledge

equipment, systems, and utilities, must

capsids in a scalable manufacturing pro-

serves to develop a robust control strat-

be validated. All raw material used in the

cess is highly challenging.

variability.

This
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PROCESS
CHARACTERIZATION IN
THIS EVOLVING INDUSTRY IS
CRITICAL FOR GENERATING
THE DATA NECESSARY
TO SUPPORT PROCESS
VALIDATION.

the optimal application of these methodol-

At Thermo Fisher Scientific, we have a

include the concurrent release of PPQ
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processes operate within very tight design

A variety of analytical methods can

these products are significantly shorter,

EVOLVING REGULATORY GUIDANCE

spaces and require continuous mainte-

interrogate aspects of the vector structure

translating to a compression of CMC ac-

The regulations for advanced therapy

nance of control, creating challenges for

that might impact potency, including mass

tivities. There is a drive not only to build

medicinal products (ATMPs) are evolving

process validation.

spectrometric methods, HPLC, and others.

robust processes, but to do so under com-

along with the expectations from health

Thermo Fisher Scientific has unique

These assays will be critical to the under-

pressed schedules. With projects moving

authorities for these products. The EMA

experience in developing and character-

standing of process performance and

at greater speeds, PPQ and process valida-

published its Guideline on the quality,

izing a wide array of viral vector products

product quality but are currently limited in

tion efforts can move forward with fewer

non-clinical and clinical aspects of gene

and processes and developing equipment

their implementation and still require con-

runs performed at scale before starting

therapy medicinal products in March

and reagents required for robust viral vec-

siderable development across the industry.

process characterization or PPQ, leading

2018,5 while the U.S. FDA issued the draft

tor therapeutic programs. This experience

Additionally, knowledge of connections

to the generation of much smaller data

guidance Chemistry, Manufacturing, and

allows for development of robust customer

between these structural and chemical dif-

sets. These smaller data sets highlight

Control (CMC) Information for Human

processes that can meet the regulatory

ferences and clinical efficacy is extremely

the need for a solid risk-based approach

Gene Therapy Investigational New Drug

and scientific requirements for commer-

limited, which creates a significant barrier

to the process characterization and vali-

Applications (INDs) in July 2018.6 The FDA

cialization of these complex products.

to developing robust control strategies.

dation being driven through earlier stage

has indicated that it is working on several

There are some assays for determining

operations to help increase the guidance

additional guidances covering clinical de-

NEED FOR ANALYTICAL TOOLS

the full/empty capsid ratio for AAV prod-

and understanding moving into process

velopment through manufacturing.7

Successful process validation requires a

ucts, but very few exist for measuring this

characterization.

connection between process parameter

ratio for lentiviral and retroviral vectors.

The third phase of process validation is

locked and have the ability to shift, the

inputs, biological and physiochemical as-

Methods for the detection of host-cell pro-

particularly impacted by the smaller data

best approach is to expect similar prog-

sessment of the product via quality attri-

tein and DNA need greater sensitivity.

sets due to increased risk. Standard sta-

ress within the viral vector field as has

butes, and clinical outcomes from admin-

Because

the

regulations

are

not

tistical models that are often used at this

been observed over the past 20 years

istration of the product in patients. Access

THE RAW MATERIAL FACTOR

point are generally not viable given the lim-

in the biologics space, but at an accel-

to appropriate analytical tools that can

Regulatory authorities have been encour-

ited historical data and expected manufac-

erated

provide the data essential for making deci-

aging companies to better understand

turing run rate in some processes. These

approach

sions about the process design space and

their raw material suppliers and where

models must continue to evolve through

with robust controls are fundamental to

evaluating ongoing process performance

their raw materials are coming from, how

the life cycle of these therapies as addi-

effective process validation. By doing

is needed.

they are processed, and the practices

tional CMC data is collected.

so, viral vector manufacturers can help

pace.
and

Adopting

a

risk-based

establishing

processes

The lack of robust analytical tools sup-

used for their release, to enhance the

are

set the standards upon which the health

porting the biological and physiochemical

security of pharmaceutical manufactur-

addressed by working closely with the

authorities will base new regulations.

characterization of viral vector products

ing supply chains. This understanding is

health authorities, preferably through face-

Thermo Fisher is uniquely positioned to

remains a considerable challenge for pro-

needed not just for cell lines, plasmids,

to-face meetings, but at least via written

drive the highly accelerated development

cess validation. In some cases, methods do

In

most

cases,

these

issues

media, and buffers, but also for single-use

coordination and communication between

of these advanced therapeutic products.

not yet exist. In others, the available tech-

equipment components and consumables,

the company and the agency. Regulatory

Across process and analytical tools and

niques lack the sensitivity and granularity

from bags to tubing. An understanding of

experts can assist with everything from

technologies, viral vector manufacturing

required to provide the necessary level of

the raw material supply chain, including

CMC requirements to clinical trial design

capabilities, and a rich history of devel-

detailed understanding.

traceability and knowledge of the method-

and provide guidance on what is appropri-

opment experience in viral vectors and

Most of the analytical tools used in the

ologies used, can enable a proper assess-

ate across the entire validation timeline.

other biologics products, Thermo Fisher

viral vector space have been adapted from

ment of any risks the materials may pose

Often, alternative approaches to vali-

can help deliver these products to patients

tools developed for conventional biologics.

with respect to impacting the quality, safe-

dation are developed by leveraging this

and meet the evolving needs of the cell and

Significant innovation is needed to enable

ty, and efficacy of viral vector products.

interaction with the authorities. This can

gene therapy industry.
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STRATEGY 2025
ADDRESSES ALL ASPECTS
OF OUR DEVELOPMENT
AND MANUFACTURING
ACTIVITIES, FROM THE
PLATFORM TECHNOLOGIES
WE NEED TO HOW
OUR PEOPLE WILL
WORK IN THE FUTURE
AND WHAT OUR
CLIENTS WILL EXPECT
FROM A COMPANY
LIKE RENTSCHLER
BIOPHARMA.

> GROWTH STRATEGY

A VISION FOR
ACHIEVING WORLDWIDE
BIOPHARMACEUTICAL
CDMO LEADERSHIP
> BY FRANK MATHIAS, Ph.D., RENTSCHLER BIOPHARMA SE

With the biopharmaceutical industry undergoing
significant transformation, it is essential that CDMOs
evolve to meet the changing needs of their clients.
As a privately owned company with a long-term view
and a commitment to building a sustainable business,
Rentschler Biopharma SE has taken the time to
gather external insights into trends and issues in the
biopharmaceutical industry that will impact how the
company should operate in the future. Strategy 2025
is a vision that addresses innovation, growth, and
partnering needs that Rentschler must fulfill to establish
formidable competitive advantage and create greater
value for its clients.
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LONG-TERM VISION

Our employees are our main assets

progressing through preclinical to phase

like, in order to chart our path into the fu-

III clinical development.

ture. I was convinced that, if we followed

Rentschler Biopharma is a fifth-genera-

and the key to realizing the long-term

tion family-owned company that has been

vision of the company. For two years in

developing bioprocesses and produc-

a row, Rentschler Biopharma has been

A UNIQUE APPROACH TO STRATEGY

was bound to follow. What followed next

ing biopharmaceuticals since 1974. As a

recognized as one of “Germany’s most

PLANNING

was a fantastic adventure around the

privately owned firm, Rentschler Bio-

attractive employers” according to the

In 2016, I was approached by Prof. Rent-

world together with my team, which laid

pharma is able to rapidly make difficult

F.A.Z. Institute, ranking number two in

schler to take over the helm as CEO of

the foundation for what was to become

decisions, implement innovative pro-

the biotechnology sector. On behalf of

Rentschler Biopharma. I had been a

our “Strategy 2025.”

grams, and build a business that is sus-

all of our employees, Chairman of the

member of the Supervisory Board since

Long-term commitment to growth and

tainable for the long term.

Board Prof. Nikolaus F. Rentschler and

2013, and this transition meant a direct

innovation is reflected in this “Strategy

the right approach, financial success

The innovative spirit of our leader-

myself also received Ernst and Young’s

role reversal for the both of us. While

2025,” a vision for our company that itself

ship has enabled Rentschler Biopharma

“Entrepreneur of the Year Award 2019”

handing over the reins, he requested me

was developed over an extended period to

to be positioned at the forefront of new

in the “Industry” category as the result

to develop a long-term strategy for Rent-

ensure input from many diverse and valu-

developments in the biopharma indus-

of the dedicated contribution of many

schler Biopharma, a vision that would

able sources. The goal was to define what

try. We received the first marketing

hands and many minds to meet the needs

carry us into the future. I found myself

the company should look like in 2025 giv-

approval for interferon-

of our clients in bioprocess development

becoming very aware of both the excit-

en the megatrends that will shape society,

and manufacturing all over the world.

ing possibilities and daunting responsi-

and hence the industry of tomorrow.

in 1983 and

were the first company to install 1000L single-use (SU) bioreactors and pro-

Today, we have more than 140 cli-

bility that this task brought with it. Brac-

Unlike most strategy planning ini-

duce commercial batches in a 2000-L

ents, and we have worked as a dedicated

ing myself, I took the time to reflect. The

tiatives, which are completed in a few

SU bioreactor. We have hence been

CDMO with more than 280 different bio-

sustainability of a promising long-term

weeks, the process for developing Rent-

an expert provider of drug substance

molecules, including monoclonal and

vision cannot be governed by financial

schler Biopharma’s Strategy 2025 took

manufacturing for more than 40 years

bispecific antibodies, fusion proteins,

KPIs alone. No, we had to catapult our-

18 months. Both internal and external

with proven experience exceeding 100

enzymes, blood factors, cytokines, and

selves into the future. We had to gather

experts were consulted to gather as many

formats, including difficult-to-manu-

growth factors. Over 20 products have

insights on what the world, the society,

insights as possible to establish the prin-

facture proteins.

reached the market, and many more are

and the industry of tomorrow would look

ciples on which our vision is anchored.
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External sources included companies
outside of the pharmaceutical industry,

and what our clients will expect from a
company like Rentschler Biopharma.

physicians from renowned hospitals,

When it comes to innovation, we are

academics, and patients. Venture capi-

focusing on three main horizons to posi-

talists were interviewed, because their

tion Rentschler Biopharma as a partner

expectation of a return on investment

of choice and add long-term client value:

in 5–7 years gives them a good sense of

improving conventional biopharmaceu-

where technology is headed. Headhunt-

tical development and production pro-

ers provided insights on the new gen-

cesses, building capabilities for designer

eration of people entering the workforce

biomolecules, such as bispecifics, and

and what leadership might look like in

meeting the needs for new therapeutic

the future. Clients and non-clients alike

modalities.

RENTSCHLER
BIOPHARMA’S STRATEGY
2025 IS OUR MANUAL
TO DEVELOP FURTHER
COMPETITIVE
ADVANTAGES AS WE
GROW THE COMPANY
INTO A LEADING
BIOPHARMACEUTICAL
CDMO.

GROWTH THROUGH EXPANSION

LEVERAGING STRATEGIC ALLIANCES

of opportunity include partnerships in

In addition to identifying new areas for

Strategy 2025 is also supported by Rent-

early discovery, cell-line development,

innovation and ways to improve client

schler Biopharma’s technology alliances,

modification and bioconjugation of anti-

interactions, the Strategy 2025 planning

which are a key component of our inno-

bodies, and the packaging and logistics

process provided numerous insights into

vation strategy. Our main goal is to offer

of finished products. A significant goal

the organization of Rentschler Biophar-

our clients the best-available and best-

is to position Rentschler Biopharma as a

ma and identified opportunities for sig-

fit solution possible. Hence, we seek out

CDMO that can support our client–part-

nificant growth.

strategic alliances with other organiza-

ners with services from gene to patient.

A key request of our North American

tions that have best-in-class capabilities.

clients was to establish a local site in

Their offerings are integrated seamlessly

DEVELOPING COMPETITIVE ADVANTAGE

the region. With about a third of rev-

into our business processes. Rentschler

Rentschler Biopharma’s Strategy 2025 is

enue generated in the United States, we

Biopharma manages the entire process,

our manual to develop further competi-

elected to acquire a site in that country.

ensuring that all parts of the project are

tive advantages as we grow the company

Early in 2019, we closed on a biopharma

aligned. As a result, clients not only ben-

into a leading biopharmaceutical CDMO.

facility in Milford, Massachusetts near

efit from outstanding services; their time

We will continue building strategic ca-

fit-for-purpose process solutions that not

the renowned Boston biotech hub, giv-

to market is reduced significantly.

pacity to meet the needs of emerging

KEY TRENDS ANALYSIS

only improve efficiency and productivity,

ing us access to new technologies, a

Our alliance partners also continue to

life-saving therapies. We will also con-

During the development of Strategy

but also enhance interactions with clients

large talent pool, and the opportunity

conduct their own business interactions

tinue investing in our partners to devel-

2025, the key trends in the biopharma-

and partners and enable them to partici-

to exchange ideas with leading industry

and further develop their knowledge and

op mutually successful alliances so that

ceutical industry were identified and

pate more in the development process.

and academic experts.

offerings, which often benefits us as well.

together we can drive supply excellence
for reliable delivery to the patient.

provided information on what they like

We are continually working to improve

about Rentschler Biopharma and what

our processes so they help our clients

they think should be changed.

reduce their time to market, including

evaluated based on the input gained from

We are developing standardized plat-

dent, family-owned, and 100% dedicated

The facility is FDA, EMA and Health

With this approach, these alliances extend

these experts. A vast data pool was gen-

form processes that are pre-validated

CDMO offering flexible solutions and

Canada licensed. It currently supplies

the high level of services that Rentschler

We will become highly agile, simplify

erated for in-depth analysis, giving us a

and pre-qualified, or at a minimum offer

exceeding client expectations. We will

a market product for Shire/Takeda, and

Biopharma can offer while driving further

our interactions with clients, reduce

solid platform from which to determine

a simpler, streamlined pathway, mini-

be broadening our substantial knowl-

investments are underway to enable us to

innovation within the company.

time to market for the highest-quality

the path that the company should follow

mizing risk and affording reduced devel-

edge of complex molecular entities into

qualify it as a multi-product production

One example is our alliance with LEU-

biologics — from conventional proteins

going forward.

opment

design

new biomolecules and modalities and

site. Notably, it has flexible cleanroom

KOCARE, which is the exclusive formula-

to highly complex biomolecules and

Key questions we addressed included:

and development are also combined

expanding into regions where Rentschler

capacity capable of expanding within

tion developer for Rentschler Biopharma,

viral vectors — and establish ever stron-

What will the treatment of severe and

with improved workflow strategies and

Biopharma has not been very active in

the current footprint. A 500 L bioreactor

offering

approach

ger partnerships with our clients. Our

rare diseases look like in 10–20 years?

approaches for streamlining unit opera-

the past.

and downstream processing train will be

with maximum design space for antibody

business models, services, and talent

Will mAbs continue to be the major thera-

tions, including automation and process

operational in mid-2020, and additional

stabilization. We have had 10–12 clients

will continue to rapidly drive client proj-

pies of choice, or will the importance of

intensification.

BETTER SERVING OUR CLIENT–PARTNERS

SU bioreactors up to 2000 L will be added

in just the last few months benefit from

ects from concept to market execution.

Our second priority is the further

As part of our research on industry

shortly thereafter. We will therefore be

more effective formulation development

As a result, Rentschler Biopharma will

enhancement of our capabilities for

trends, we also learned that the main fac-

able to support partner projects from ear-

through this collaboration, providing them

be highly sought by companies looking

Indeed, one key trend is the shift in

producing more complex, designer mol-

tors driving the selection of contract ser-

ly stage development through clinical and

tremendous commercial advantage.

for a premium outsourcing partner to

the market to personalized medicine,

ecules, including the capability to pro-

vice providers — apart from quality — are

commercial production. Further expan-

We fully expect to expand our strategic

particularly cell and gene therapies. The

duce customized expression hosts and

close collaboration in strategic partner-

sion planning includes another building

alliances going forward. Potential areas

aging of the global population is another,

supporting bioprocesses in optimized

ships, as well as transparent communi-

for large-scale SU manufacturing and lab

particularly when combined with the fact

integrated solutions that allow efficient

cation. These attributes are seen as es-

capacity for new modalities.

that people today expect to remain active

assembly and stabilization of biomol-

sential to facilitating further innovation

In addition to the United States, Rent-

even

Meanwhile,

ecules with complex architectures. Our

along the value chain. Clients want to be

schler Biopharma is also experiencing sig-

the approach to health care by younger

“smart” bioprocessing approach enables

partners with CDMOs that can provide

nificant growth in Asia, notably in Japan.

people is changing, because this group

the creation of optimized, robust, and

support from concept to market.

In late 2019, we expanded our existing col-

wants to remain healthy and prevent ever

reproducible cGMP-ready bioprocesses

This is why Rentschler Biopharma

laboration in Japan with Summit Pharma-

becoming ill in the first place. Finally,

from the start, leading to reduced costs,

seeks to partner with our clients to devel-

ceuticals International Corporation (SPI),

the increasing reliance on outsourcing

time, and effort.

op optimal solutions for their complex

a wholly owned subsidiary of Sumitomo

cell and gene therapies increase even
further?

during

retirement.

timelines.

Integrated

Strategy 2025 also addresses innova-

and challenging products and process-

Corporation. Through strong collabora-

tive therapy areas that rely on technolo-

es. We work closely with our partners

tion with SPI, Rentschler Biopharma has

gies other than mammalian cell culture,

to help them plan, build, and implement

secured new contracts with Japanese

THREE MAIN INNOVATION PILLARS

most notably viral vectors for the produc-

long-term strategies for their candidate

pharmaceutical companies. We are work-

With the biopharmaceutical industry un-

tion of gene and cell therapies. Further

pipelines, including complex and next-

ing with SPI and Japanese clients to out-

dergoing these significant transforma-

down the road, we may enter additional

generation biologic molecules for the

line projects from early clinical stage up

tions, Rentschler Biopharma recognizes

new fields through collaborations with

treatment of severe and rare diseases.

to commercial launch and ensure optimal

the necessity of evolving to meet the

companies that have similar manage-

Enhancing the depth of this collabo-

service. Japanese pharmaceutical compa-

changing needs of our clients. Strategy

ment approaches and that fit well with

ration with clients is a fundamental

nies are playing an important and expand-

2025 addresses all aspects of our devel-

Rentschler Biopharma.

aspect of Strategy 2025, which will lead

ing role in the global healthcare market,

by drug makers is particularly relevant
for us as a CDMO.

opment and manufacturing activities,

Through our Strategy 2025, we have

to improvement of our relationships with

and we are delighted to be continuing this

from the platform technologies we need,

identified the steps that must be taken

our clients and the ability to provide

productive collaboration as we grow our

to how our people will work in the future

for us to remain a worldwide, indepen-

stronger portfolio management support.

client base in Japan.
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database-driven

convert medical research into outstanding treatments.
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MANNITOL IS IDEAL FOR
ODT FORMULATIONS. IT
PROVIDES A COOLING EFFECT
AND SMOOTH MOUTHFEEL
WITHOUT BEING OVERLY
SWEET. IT HAS A HIGH
DILUTION CAPACITY AND
LOW HYGROSCOPICITY.

> FORMULATION OPTIONS

NEW MANNITOL
FORMULATIONS
ARE A GEM OF A
COLLECTION

XL TECHNOLOGY PROVIDES A SOLUTION
With core expertise in polyol chemistry,
SPI Pharma has developed Mannogem® XL
Mannitol products (spray-dried and granular) for use in multiple patient-friendly oral
dosage forms. We have applied Mannogem
XL technology to tackle the problem of
mannitol’s poor compressibility, producing multifunctional, compendial grades of
mannitol with superior binding and quick

> B Y BILL MCCARTHY AND GRAEME MACLEOD, Ph.D., SPI PHARMA

disintegration properties, greater compressibility and tight particle size ranges.
Mannogem XL Mannitol can produce
tablets that exhibit higher hardness,
faster disintegration, higher drug-loading
capability, and significant improvement in

As a pharmaceutical excipient, mannitol imparts attractive
mouthfeel, but mannitol products on the market have
limited use owing to poor tabletability properties. New
technology developed by SPI Pharma has enabled the
production of mannitol grades with superior binding and
quick disintegration, resulting in better tabletability. With
these new mannitol grades, it is possible to increase
formulation and production efficiencies in a wide range of
challenging formulations that meet the growing need for
patient-friendly solutions.

friability. Less binder is required with this
PATIENT CENTRICITY FOR ORAL

impact the stability of the drug substance.

base reactions or oxidation or react with

technology, and tablets can be made at

FORMULATIONS

Formulators aim to match the particle

primary amines, and it dissolves rapidly.

lower compression forces. With these ben-

Patient centricity is not only promoted by

size of the API with the excipients in the

Spray-dried mannitol produces tablets

efits, Mannogem XL Mannitol grades can

regulators, but it benefits global health.

formulation. This is important for DC pro-

with higher hardness than other types

make formulation of ODTs simpler, allow-

Patient-friendly dosage forms, such as

cesses, in particular, where failure to do

of mannitol at comparable compression

ing the benefits of mannitol to be extend-

orally dispersible tablets and powders,

so will result in content uniformity issues

forces and, with its higher surface area,

ed to applications beyond ODTs, such as

can be important tools in the practice of

caused by segregation during the blend-

works well as a base for ordered mixing

chewables and even as a binder in tablets.

patient-centric drug development in terms

ing, filling, and tableting processes. APIs

with micronized APIs and low-dose for-

of compliance, portability and delivery to

that have been coated or complexed with

mulations. Granular mannitol has a larger

CREATING NEW GEMS: MANNOGEM XL

sensitive populations (e.g., children and

another material to achieve taste masking

particle size with excellent flow and dis-

OPAL AND RUBY

the elderly).

can present increased challenges owing to

integration. It is ideal for use with taste-

Mannogem XL Opal and Ruby offer all of

are

their larger particle sizes, which can lead

masked APIs and for imparting a softer

the properties of standard compendial

important patient-friendly dosage forms

to sedimentation/segregation and subse-

texture in chewable tablets. Mannitol

mannitol products combined with all of

that require specialized expertise in

quent out-of-specification blends or fin-

powder is suitable for use in wet granula-

the benefits of the XL technology, includ-

excipient technologies. These medica-

ished dose forms. Both very low and very

tion and lyophilization, offering shorter

ing consistent performance and superior

tions must disperse rapidly in the mouth

high concentrations of API can create dif-

processing times due to its rapid drying

tabletability,

yet be robust enough to remain intact dur-

ficulties in achieving content uniformity

properties.

efficiency, reduced development time and

ing the packaging, process, and storage.

and maintaining tabletability, respectively.

Orally

dispersible

medications
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manufacturing

costs, and formulation simplification.
FORMULATION CHALLENGES

They must also provide a positive patient

enhanced

Mannogem XL Ruby is a granular man-

experience with respect to taste, sweet-

MANY BENEFITS OF MANNITOL

Despite mannitol’s benefits, it can be diffi-

nitol with a particle size of around 300 µm

ness, odor, color, and mouthfeel (organo-

Mannitol is ideal for ODT formulations.

cult to formulate with, largely owing to its

that exhibits much better overall perfor-

leptics) to ensure adherence.

It provides a cooling effect and smooth

poor compactability. It can be challenging

mance compared with traditional 300-µm

Excipients used in the formulation of

mouthfeel without being overly sweet. It

to formulate ODT and chewable products

granular products, particularly in terms of

orally dispersible drugs must be compat-

has a high dilution capacity and low hygro-

with pleasing organoleptic properties that

tabletability. It is ideal for use in formula-

ible with the API and must not negatively

scopicity. It also does not promote acid–

also have good tabletability.

tions with larger, coated (taste-masked)
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MANNOGEM XL OPAL AND
RUBY ENABLE RAPID AND
EFFECTIVE FORMULATION
OF CONVENIENT, PATIENTFRIENDLY DOSAGE
FORMS, SUCH AS ODTS
AND CHEWABLES.

as multiple unit particle systems (MUPS)

tate the development of patient-centric

and controlled-release (CR) ODTs, with the

formulations, and enable greater profit-

benefits of mannitol.

ability for our customers.

MANNOGEM EMERALD AND ONYX

of excipients that can be used in formu-

SPI Pharma’s treasure chest of mannitol

lations with our mannitol products, such

excipients also includes Mannogem Emer-

as our Actimask® taste-masked product

ald and Onyx, 25 µm and 50 µm mannitol

line. In addition, as formulators develop

powders. Mannogem Emerald and Onyx

more sophisticated ODTs, MUPS, and CR

compendial powder mannitol have well-

dosage forms, combining our advanced

controlled and narrow particle size distri-

Mannogem grades with our other bind-

SPI Pharma carries a broad portfolio

butions for more consistent granulation.

ers (sugars, starches) and Lubripharm®,

By broadening our portfolio with these two

Pharmaburst®, and various proprietary

popular mannitol powders, we are helping

technologies, has the potential to realize

APIs that are prone to segregation. Man-

our customers secure their supply chains

significant synergies.

nogem XL Ruby provides excellent tablet-

and formulate with more confidence.

ability in a granular mannitol for the first

Our

new

Mannogem

grades

alone

enable formulators to use mannitol to

time. Mannogem XL Opal is a 160-µm

FOCUSED ON SOLUTION DEVELOPMENT

address a wider variety of challenges in

spray-dried mannitol with particle size that

SPI Pharma’s extensive knowledge of

the pharma industry. Combination plat-

matches the typical size of APIs and other

polyol chemistry and singular focus on

form approaches should allow mannitol to

standard excipients. Both can be used for

the pharmaceutical industry allows us to

be linked through the value chain, provid-

superior tabletability and the opportunity

provide solutions for our customers’ pro-

ing even more application opportunities,

to reduce the use of external binders and/

cessing needs. We know formulation can

including the prevention of common for-

or disintegrants.

be challenging, and we develop and manu-

mulating problems and the development of

Drug manufacturers can use Manno-

facture excipients of the highest quality to

a broader range of solutions that facilitate

gem XL Opal and Ruby mannitol prod-

help formulators do their job better, facili-

patient-centric formulations.

from development to manufacturing, proABOUT THE AUTHORS

consistency. Higher production rates are

Bill McCarthy

possible because tablet robustness is

Global Marketing Manager, Excipients and Drug Delivery Systems,
SPI Pharma

not compromised with increased press
speeds. The high binding capacity makes
these products more than just fillers; they

Bill McCarthy joined SPI Pharma in 2018. He is the Global Marketing
Manager for the Excipients and Drug Delivery Systems business unit.
His background includes nearly 20 years in the excipient market with
focus on material science, new application development, and technical
promotion. Bill has held roles in operations, technical service and
marketing in the medical device and specialty excipient fields. He brings
understanding of market structure and insights to the value created by
SPI Pharma’s product offerings. Bill holds an MBA (International Business)
from Loyola University Maryland and a BS in chemical engineering from
the University of Notre Dame.

are effective tablet binders, capable of
producing quality, robust tablets at lower
compression forces with low friability that
can withstand the stresses associated with
downstream unit processes.
Mannogem XL Opal and Ruby enable
rapid and effective formulation of convenient, patient-friendly dosage forms,
such as ODTs and chewables. Both have
in formulations with moisture sensitivity or other incompatibilities with tradi-

G

RIFOLS RECOMBINANT PROTEIN CONTRACT
DEVELOPMENT AND MANUFACTURING ORGANIZATION
(CDMO) HAS THREE DECADES OF EXPERIENCE
MANUFACTURING RECOMBINANT PROTEINS.
RECENTLY, THE BUSINESS EXPANDED ITS FOCUS TO
APPLY ITS EXPERIENCE TO PRODUCING THERAPEUTIC
PROTEINS FOR BIOPHARMACEUTICAL ORGANIZATIONS.
ITS NEW GMP CONSOLIDATED MANUFACTURING FACILITY
(CMF) ON ITS EMERYVILLE, CALIFORNIA, CAMPUS
SUPPORTS THIS EXPANSION.

Graeme MacLeod, Ph.D.

tional binder systems. Patient compliance

Global Director of R&D, SPI Pharma

can be further increased with tablet size

A pharmacist, Graeme attained his Ph.D. in pharmaceutical technology
from the University of Manchester, England. His 25 years of industrial
experience were gained in a number of positions within the industry,
in the fields of formulation development and drug delivery. He has
also held senior technical positions at pharmaceutical solid form
equipment and excipient companies. Graeme joined SPI Pharma in
June 2017. His areas of expertise include oral dose form technologies
and processes, novel soft capsule technologies, and drug formulation.

reduction and faster disintegration times.
They broaden the options for overcoming issues with challenging formulations,
such as content uniformity, poor API compressibility, and improved organoleptics.
These new products expand the traditional operational envelope for mannitol. With
their enhanced functionality, Mannogem

LinkedIn www.linkedin.com/in/graeme-macleod-5a1aaa6/
Email GMacLeod@spipharma.com

XL Opal and Ruby enable formulators to
develop sophisticated dosage forms, such

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS
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LinkedIn www.linkedin.com/in/bill-mccarthy-96872a7/
Email WMcCarthy@spipharma.com

the compactibility to be used as a binder
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siderable flexibility to reassign resources
while still maintaining our quality standards. Working with Grifols Engineering
gives us a lot more control over design
— we have insight into the systems developed by the same team in service at different facilities throughout the world. The
engineering team understands the equipment so well because they designed it and

UPDATING OUR PROTOCOLS
TO STAY CURRENT WITH
STATE OF-THE-ART

Left to Right

built it, and they can share that knowledge

JEVON HSIAO

with maintenance and the system own-

Director/Head of Validation

ers. Having a deep understanding of the

RICHARD E. BRUEHL

equipment coming in is a definite benefit.

Principal Scientist, Analytical Methods
Development

METHODS IS CRITICAL TO

JEVON HSIAO

OUR SUCCESS IN COMMERCIAL

Associate Director, Quality Compliance

DEVELOPMENT AND OUR

and control programs is inherently dif-

RAMON BIOSCA
Vice President and General

Director/Head of Validation

Manager, Industrial Group

have always looked for ways to streamline

IAN COAD

validation to be agile and robust, some-

Director, Manufacturing Technical Support

CHANTALE ROBLES
Associate Director, Quality Compliance

CHRISTIAN MAYER
Senior Director of Operations

THE CMF FACILITY HOUSES MULTIPRODUCT PRODUCTION AND
FEATURES STATE-OF-THE-ART EQUIPMENT, INCLUDING A
DISTRIBUTED CONTROL SYSTEM AND A CENTRAL DATA HISTORIAN.
WE SAT DOWN WITH SIX DIVERSE EXPERTS AT GRIFOLS
RECOMBINANT PROTEIN CDMO TO DISCUSS HOW THE GROUP’S
LEGACY AND RECENT INVESTMENTS SUPPORT ITS FUTURE IN
PROVIDING RECOMBINANT PROTEIN CDMO SERVICES.

From an organizational perspective, we

thing that can be a major challenge at
other organizations.

TECHNOLOGY AND TEST

ABILITY TO SUCCESSFULLY
PARTNER WITH OTHERS.

CHANTALE ROBLES
The value of culture in quality assurance
ficult to measure, but it is even more important than technology and tools. Our
quality department has a good cultural environment marked by an experienced staff

Our validation strategy is comprehen-

that’s encouraged to innovate and is unen-

sive and risk based. Our master validation

cumbered by red tape. Over 20 percent

plan is supported by various elemental

of the Grifols quality department have

plans, which govern process/cleaning vali-

worked here more than 20 years. We at-

dation and infrastructure qualification.

RICHARD E. BRUEHL

This plan structure facilitates consis-

Principal Scientist, Analytical Methods

work environment where efficiency-en-

tency across validation efforts as well as

Development

abling innovation is rewarded, not stifled

flexibility to accommodate unique prod-

A challenge in analytical method develop-

by the debilitating “this is how we’ve al-

uct and process requirements. As we con-

ment is to innovate solutions to technologi-

ways done it” excuse. This, combined with

tinue to introduce new products and bring

cal limitations in standard test methods

newer employees with past experience

on new clients, we are always seeking to

and keep pace with testing requirements

from other companies and industries, pro-

continuously improve both the quality of

for new molecules and robust product

vides us a broad knowledge of quality cul-

our systems and execution. It’s an ongo-

development. Our method development

ture and application allowing us to bring

ing effort for our validation team to always

group has a legacy of analytical develop-

the best programs to our customers.

adopt best practices and be agile in intro-

ment beginning with Chiron, transitioning

duction of new products.

through Novartis, and now flourishing with

CHRISTIAN MAYER

tribute that longevity to creating a flexible

Grifols where we support a large suite of
test methods optimized for an array of re-

There’s no better way to truly get the pulse

Senior Director of Operations

combinant proteins. Since Grifols has tak-

of an organization than engaging with

We have a very diverse organization with

en charge of the Emeryville site, we have

people across departments and examin-

experience in many areas within process

successfully standardized internal op-

ing the culture and unifying vision from

development and manufacturing. In our

erations to increase efficiency, add value,

a plurality of voices. All of the experts at

CDMO business, we rely on this diversity

and reduce redundancy. We thoroughly re-

Grifols Recombinant Protein CDMO em-

RAMON BIOSCA

opment, scale–up, and early clinical-stage

IAN COAD

Vice President and General Manager,

projects, and to feed into and support our

Director, Manufacturing Technical Support

and experience to pull in the skills to work

viewed our legacy tests and method valida-

phasize the legacies of quality and inno-

Industrial Group

GMP manufacturing facility.

A primary pillar of the Grifols philosophy

on new projects. This is not an organiza-

tions for effective applications and lessons

vation at the Emeryville site and across

We have such an impressive team here

Our breadth and depth of expertise in

since the 1940s, and a keyword through-

tion that has simply been producing a sin-

learned, and consulted with subject matter

Grifols that provide the organization’s

specialized in GMP production of recombi-

microbial expression are based on three

out the company globally, is innovation.

gle product for the last 15 years — it’s an

experts to inform our current approaches.

foundation, but are particularly inspired

nant proteins, and we are investing in new

decades of experience with GMP produc-

A critical piece of that innovation is the

experienced team of people that produces

Updating our protocols to stay current

by the current change of focus. This is an

facilities on the Emeryville campus. With

tion and working with regulatory agencies.

flexibility built into our operations, both

21 different products at any given time. We

with state-of-the-art technology and test

experienced team that is agile and flexible

this foundation, we have entered into the

We are now adding mammalian expression

in terms of the design of the facilities and

have the technical expertise, equipment,

methods is critical to our success in com-

and excited by this opportunity — through

CDMO space to provide these services to

for complex proteins that are not active in

the people who work in them. I think that

utilities, facility, and capital necessary to

mercial development and our ability to

a creative, collaborative, and interdisci-

other companies and generate growth for

microbial systems. Grifols has always been

the CMF project has given everyone more

help others bring new products to the mar-

successfully partner with others. If a cus-

plinary approach — to apply the knowledge

this division. Our new GMP manufacturing

a pioneer, and our pioneering spirit is espe-

experience at working cross-functionally

ket, regardless of the customer or the pro-

tomer has a specific bioanalytical require-

and skills honed over decades of precise

building was licensed by the FDA in 2018,

cially evidenced through how we leverage

and jumping into new places to provide

cess. Our skillset is complemented by an

ment, we likely already have a method in

manufacturing, analytics, and validation

and we have completed the transfer of our

our strengths to support customers. We are

critical support.

efficient, flexible workspace that allows us

our repertoire. If we don’t, we have the

to support customers with new and com-

licensed products into the facility. We also

ready and available for these new contract

to process and changeover quickly to meet

flexibility to adapt existing methods or de-

plex proteins as a Contract Development

just broke ground on a pilot plant for devel-

projects, to bring your vision to life.

the needs of current and future products.

velop new ones.

and Manufacturing Organization.
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As part of the global Grifols group, including Grifols Engineering, we have con-
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> MICROBIOME

Following a fortuitous path, researcher Aaron
Cowley established expertise in process
development for live biotherapeutic products at
his company Captozyme. Today, as part of CDMO
Arranta Bio, he is looking forward to helping drug
developers bring the first microbiome-based
therapies to the market.

REFLECTIONS ON
A 10-YEAR JOURNEY
IN THE MICROBIOME

CAPTOZYME: FORTUITOUS ENTRY INTO THE MICROBIOME SPHERE
Early in my career, I did not anticipate that microbiome-targeted therapies would one day become such a major focus in drug development,
nor that I would end up helping to drive these efforts. As an undergraduate at Benedictine College in my home state of Kansas, I pursued a bachelor’s degree in biochemistry. During my graduate studies
at the University of Kansas, I studied the biophysical characteristics
of metalloenzymes, mainly those containing heme. After receiving my
Ph.D. in inorganic chemistry, I moved to the University of Georgia to

>	BY AARON B. COWLEY, Ph.D., ARRANTA BIO

complete post-doctoral studies involving the elucidation of enzyme
structures using nuclear magnetic resonance (NMR) spectroscopy.
After concluding my post-doc studies, I was recruited by a former
colleague to join OxThera in Gainesville, Florida, at a company focused on the development of an enzyme therapy that breaks down
oxalate. Excess oxalate in the body can lead to kidney stone formation and has been linked to certain heart problems, kidney failure,
and even death. After approximately two and a half years, my colleague and I realized that a better enzyme needed to be discovered
or engineered to properly function within the acidic environment of
the stomach.
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THE MORE LBP PROCESSES
THAT WE DEVELOPED
AND ATTEMPTED TO
TRANSFER TO OTHER
CDMOS, THE MORE
APPARENT IT BECAME
THAT MOST CONTRACT
MANUFACTURERS
DID NOT HAVE THE
EXPERTISE, FACILITIES,
OR PHYSICAL
EQUIPMENT TO
PROPERLY WORK
WITH ANAEROBIC
BACTERIA BEYOND THE
LABORATORY SCALE.

development efforts at Captozyme ulti-

other fields. As a result, we bring a differ-

CDMOs, the more apparent it became

enzymes in development allowing it to de-

mately led us to explore live biotherapeu-

ent element to the table and can evaluate

that most contract manufacturers did not

grade oxalate even in low-substrate envi-

tics. Over time, we developed a reputa-

projects with a different set of eyes.

have the expertise, facilities, or physical

ronments such as those where calcium or

equipment to properly work with anaero-

other chelators are present. Captozyme

tion as a company with unique expertise
in the cultivation of a range of bacterial

TUNING INTO ORGANISMS

bic bacteria beyond the laboratory scale.

also developed another OxDC that in ani-

species, particularly in the area of pro-

When working with live biotherapeutics,

Even firms with similar capabilities, such

mal studies demonstrated encouraging

cess development.

it is important to keep the organisms

as those that conduct fermentations us-

effect in the gastrointestinal tract and ef-

“happy.” That requires understanding

ing Escherichia coli and other bacteria or

fect on endogenously produced oxalate.

BENEFITING FROM A DIFFERENT

and defining the space that will provide

produce plasmids for gene therapy, were

The anticipated clinical effect from

PERSPECTIVE

the optimum conditions for their sur-

very rigid and limited with regard to what

the superior characteristics of OX-1 were

Our first major foray into providing devel-

vival and growth. Each organism is dif-

products they could manufacture.

confirmed in a 2018 in a healthy volun-

opment services for live biotherapeutic

ferent and has different requirements.

As a result, for each tech transfer proj-

teer study in which subjects were chal-

products (LBPs) involved a challenging

To develop successful manufacturing

ect, we were spending several additional

lenged with oxalate in their diet. This

phase III project. The client had spent

processes, it is thus essential to be “in

months training people at other CDMOs

study showed excellent outcome in both

millions of dollars validating a small-scale

tune” with each species’ unique charac-

on how to set up their equipment and

safety and efficacy and a large improve-

process that failed upon tech transfer to a

teristics. Doing so comes down to mak-

work with anaerobic bacteria. At the end

ment when compared to other enzymes in

new contract development and manufac-

ing observations about the cell structure

of 2017, we made the decision to construct

development. Data from recurrent kidney

turing organization (CDMO) for scale-up.

during growth, the products the cells ex-

a Captozyme GMP facility dedicated to

stone formers using one of Captozyme’s

After closely examining the characteris-

ude, and many other factors. Attention to

the production of LBPs. Construction be-

OxDC confirmed these results and sig-

tics of the resulting drug product and drug

even seemingly insignificant microbio-

gan in February 2018 and was completed

nificantly de-risks any further clinical de-

substance, we decided to redevelop the

logical details is critical to determining

in August of that year. The facility has

velopment.

process, starting with the cell bank.

the most efficient processes to cultivate

capabilities for the production of drug

By early 2019, it became clear that, as

and harvest these unique organisms.

substance from fermentation through to

a company, Captozyme was pursuing two

freeze-drying.

disparate businesses and that, to provide

Colonies were seen to form at different

~3,300,000
genes

Human Genome
~22,000
genes

Over the last 10 years, Captozyme has

homogeneous. In fact, we found multiple

worked with 125 different isolates. Over

The purpose-built GMP facility can pro-

maximum opportunity for growth in each

different cells within the cell bank, one of

that period, we have constructed a deci-

duce LPBs up to the 400-L scale. An ex-

area, those activities should be separated.

37 trillion

which exhibited 40 times greater activity

sion tree to determine the nature of each

pertly designed cleanroom and manufac-

than the others. By isolating this cell and

species and the various isolates associ-

turing area were brought online in 2018

FORMATION OF ARRANTA BIO

estimated average number
of cells in a human

We decided to start our own company to

using it for the process, we were able to

ated with it. Because different isolates of

for any type of LBP, including aerobic,

With the decision to split our drug devel-

produce a higher-quality product with in-

the same species often each have differ-

anaerobic, and spore-forming microor-

opment business from the LBP process

est possible chance of being successful in

creased viability and a shorter lag phase.

ent properties, it is necessary to start at

ganisms. The cleanroom includes an ISO

development operations, we sought the

the clinic. Captozyme was founded on June

That product is currently back in the clinic

the top of the decision tree for each proj-

8 fermentation room, an ISO 8 blending

right partner to help establish Captozyme

3, 2009, to develop enzyme-based thera-

with a record of successful results.

ect. The knowledge we have gained from

room, and ISO 7 lyophilization suites.

as a CDMO that can meet this key market need. In early 2019, I contacted Mark

pies to treat a variety of conditions, with

What allowed Captozyme to find the

other species and isolates may, in some

the first efforts directed at finding an ox-

source of the problem in this project — and

cases, inform the decision process but in

A NOTE ABOUT CAPTOZYME’S DRUG

Bamforth, who was completing the sale

alate-degrading enzyme that could survive

to develop expertise in LBP processes and

others may not be applicable.

DEVELOPMENT BUSINESS

of his cell and gene therapy CDMO Bram-

and function in a low-pH environment.

the ability to culture and harvest challeng-

During the 10 years that our LBP process

mer Bio to Thermo Fisher Scientific. As it

Because the formation of kidney stones

ing species — is our unique perspective.

PROCESS DEVELOPMENT WITH SCALE-UP

development services were growing, we

turns out, for his next project, he was in-

has also been associated with a lack of

Our knowledge base in microbiology is

IN MIND

continued to pursue new enzyme-based

terested in building a CDMO in the micro-

the beneficial bacterium Oxalobacter for-

complemented by team members (like my-

One of the greatest challenges with LBPs

therapies. This effort resulted in the de-

biome space.

migenes, research to support our enzyme

self) with backgrounds in chemistry and

is to develop processes that can be prac-

velopment of two promising candidates.

Types of Microorganisms
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Human Microbiome

days, indicating that the cell bank was in-

develop products that would have the high-

Aerobic

Microbiome
by the Numbers

Anaerobic
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Spore-forming
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With

many

microbiome-based

can-

10-100 trillion
number of symbiotic
microbial cells in one person

1,200
species of microbes found
in human intestines

>100

tically, efficiently and cost-effectively

OX-1 is a novel oxalate decarboxylase

didates in early-phase, preclinical, and

implemented when scaled. At Capto-

(OxDC) enzyme developed to treat hyper-

clinical development, there is a growing

zyme, we have always taken the time to

oxaluria, a condition that cause recurrent

demand for manufacturing capacity suit-

understand what can be achieved at com-

stone disease, progressive chronic kidney

able for the production of LBPs. With very

mercial scale, designed processes for

disease and end-stage renal failure due

few CDMOs dedicated to the microbiome

the large-scale initially, and then scaled

to oxalate a nephrotoxin. With the sup-

space, and none yet able to support the

down to the lab scale for intensive devel-

port of four National Institute of Health

commercial launch of multiple products,

opment. In this way, we can ensure that

(NIH) Small Business Innovation Research

many start-up product innovators have

technologies. In October, Arranta Bio com-

the processes we are developing at small

(SBIR) grants this enzyme was evaluated

been forced to establish internal manu-

pleted an $82 million funding round with

scale can be practically implemented for

in pharmacology and toxicology studies.

facturing capabilities, which is not the

Ampersand Capital Partners as the sole

the production of clinical trial materials

It demonstrates stability across a wide pH

most effective use of their limited re-

institutional investor and signed a strate-

and commercial products.

range including very acidic environments

sources.

gic partnership agreement and strategic

species of microbes living
in a human stomach

and can thus effectively degrade oxalate

By May 2019, Arranta Bio was estab-

investment with Thermo Fisher Scientific.

INVESTMENT IN CAPACITY FOR LBP

in the gastrointestinal tract, particularly

lished to provide outsourced process de-

In November of that year, the services

MANUFACTURING

in the stomach. More importantly, the

velopment and scalable manufacturing

business of Captozyme became part of Ar-

The more LBP processes that we devel-

catalytic efficiency, or its inherent affinity

of LBPs from preclinical phases to com-

ranta Bio, and I took on the role of Chief

oped and attempted to transfer to other

for oxalate, is superior compared to other

mercialization using a range of platform

Scientific Officer.
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Captozyme’s enzyme therapeutic assets

investigated the link between the micro-

For instance, diseases now considered

were spun out as a newly formed biophar-

biome and diseases, evidence has been

to have genetic causes passed from

maceutical company, Oxidien Pharmaceu-

mounting regarding the role it plays in

mother to child may also be influenced

ticals, LLC, to continue clinical develop-

numerous health-related issues, includ-

by the microbiome colonized at birth.

ment under the leadership of Captozyme’s

ing not only gastrointestinal disorders

The industry will also be challenged

outgoing chief executive officer.

and allergies, but cardiovascular diseas-

to develop more efficient manufacturing

es and metabolic, autoimmune and neu-

solutions for products comprising large

AGGRESSIVE PLANS FOR ARRANTA BIO

rological disorders, as well as diabetes

sets of bacterial consortia.

Arranta Bio will leverage the expertise at

and cancer.1

The formulation of products that can

the Florida cGMP site, which will continue

The list of diseases associated with

be administered using various routes will

to provide process development and early

the microbiome continues to grow. We

also be a focused area of development.

clinical manufacturing support. Early-

are also gaining a better understanding

Currently, most products in clinical trials

phase capacity will be expanded at this

of how the modification of the human

are designed to be administered orally or

location with the addition of more process

diet over the last century and the use of

topically, but the ability to deliver LBPs

development and quality control labs and

antibiotics have influenced the nature

via inhalation, vaginally, rectally, or via

a second GMP manufacturing line, which

of the human microbiome and in turn

another route are also being explored

will be online in 2020.

the rising prevalence of some diseases.

and will provide additional opportunities

A new large-scale facility in Watertown,

Even the use of caesarian sections has

for growth of the sector.

Massachusetts is also under construc-

been shown to have an impact on the mi-

The turning point for the industry,

tion to support late-stage clinical supply

crobiome, which is established at birth.

however, will be the first approvals of

through to licensed, commercial manu-

The likelihood of the development of al-

LBPs. Once a couple of products reach

facturing. The state-of-the-art commer-

lergies is greater for babies delivered via

the market and demonstrate that prod-

cial manufacturing facility will handle

C-section compared with those delivered

ucts based on live organisms can have

spore formers and anaerobic organisms

naturally.

clinical effectiveness, the market will be
poised for significant growth.

and will include multiple suites with sin-

Not surprisingly, many of the microbi-

gle-use fermenters up to 2000 L in capac-

ome-based therapies under development

ity, as well as lyophilization and encapsu-

today target diseases of the intestinal

ARRANTA BIO IS THE CDMO OF CHOICE

lation capabilities.

tract, due to the presence of a large num-

Arranta Bio is positioning itself to help

Our goal at Arranta Bio, named for a

ber of gut bacteria. Overall, there were

those first companies achieve those ini-

Gaelic word meaning intrepid and daring,

approximately 2,400 clinical trials un-

tial successes and also to support the

is to provide pioneering companies in-

derway in 2018 of candidates developed

further growth of the industry. We aim

volved in the nascent field of microbiome-

using microbiome science and more than

to be the go-to company for developers

based therapies with the support they

200 firms active in the field. 2 The market

of microbiome-based therapies. As a

need to bring these novel treatments to

is estimated to be growing at a compound

dedicated CDMO focused solely on LBPs

the market.

annual growth rate ranging from near

with extensive expertise in process de-

20%3 to as high as 60%.4

velopment, we have the ability to develop

HIGH EXPECTATIONS FOR MICROBIOME-

Going forward, we can expect our

processes that give live biotherapeutic

BASED THERAPIES

knowledge of the link between the micro-

candidates the best chance of success in

As more and more researchers have

biome and disease to be further expanded.

the clinic.

Experience
To Solve Your
Microbiome
Challenges
10+ years of best-in-class microbiome
CDMO expertise
Processes developed for more than
125 species spanning 80 genera
Purpose-built 100,000 sq.ft. facilities
dedicated to manufacturing aerobic,
anaerobic & spore-forming organisms
Unrivaled ability to unlock your
microbiome potential

www.arrantabio.com
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> STRATEGIC PARTNERSHIPS

EVOLVING PHARMA BUSINESS MODELS

mercial-scale processing of hydrogena-

To remain successful in the rapidly chang-

tion, preparative chromatography, and

ing biopharma sector, pharmaceutical and

crystallization processes. We also offer

biotechnology companies are evolving

analytical services and extensive experi-

their business strategies. The predominant

ence and commercial-scale manufactur-

approach is to focus on core strengths and

ing capacity for solid dosage forms, as

engage research, development, and manu-

well as a comprehensive range of packag-

facturing service providers to help span

ing options and supply chain management

gaps in their capabilities and offerings.

and serialization solutions for customers

Big pharma companies have been con-

CDMO SERVICES DESIGNED TO SUPPORT
EVOLVING PHARMA BUSINESS MODELS
> BY PATRICE MARTIN, SERVIER

Pharmaceutical companies have a responsibility to guarantee both the
supply of high-quality medicines and the safety of their personnel. Nextgeneration pharmaceutical innovation is facilitated by collaboration with
service providers with operational and regulatory experience and the right
people, processes, and policies to improve productivity and efficiency
while reducing costs and environmental impacts. Critical to the success
of contract partners is an efficient, agile quality control/quality assurance
(QA/QC) culture underlying global, scalable networks and integrated, fullservice manufacturing and supply chain services.
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around the world.

for

We are transitioning from a “one-stop

advanced products and looking to out-

shop” approach to a multi-local strategy

source the production of products near

to adapt ourselves to customers’ demand.

the end of their patent protection or that

An important element of this strategy is

require specialized technologies. Generic

InnoONE™, our high-containment offer-

firms are subcontracting more complex

ing for commercial production of highly

(e.g., poorly soluble, sterile injectable)

potent drug product at our newly installed

products that they are unable to pro-

OEB5 suite at our Arkow, Ireland facility.

duce within their existing infrastructure.

This upgraded facility enables flexibility

Emerging biotech companies have lim-

in capacity and batch size and is fully inte-

ited infrastructure and resources and rely

grated with all other capabilities in Servi-

heavily on service providers across the

er’s global CDMO network.

solidating

manufacturing

capacity

A SUSTAINABLE,
HIGH-PERFORMING
QUALITY REGIME SEEKS
TRANSPARENCY AND
COLLABORATION FROM
ALL FACETS OF THE
ORGANIZATION,
SPANNING
OPERATIONS,
PROCUREMENT,
AND EXECUTIVE
MANAGEMENT.
them from recurring. A sustainable, high-

entire development cycle. Similarly, mid-

Servier is positioned to manage virtu-

performing quality regime seeks trans-

size and specialty pharma companies are

ally any small molecule or drug product

parency and collaboration from all facets

outsourcing significant parts of the value

manufacturing project from development

of the organization, spanning operations,

chain, often due to lack of capacity.

to commercial-scale production. We are

procurement, and executive management.

There is a general movement on the part

also one of pharma’s key business develop-

Quality has been a distinct organiza-

of traditional contract manufacturing orga-

ers globally, meeting the needs of partners

tional imperative and an integral element

nizations (CMOs) to expand development

looking to manufacture locally near home

of Servier’s operational and corporate cul-

capabilities and become CDMOs. Demand

markets where Servier has manufacturing

ture since its inception. Servier’s quality

for bioproduction from CDMOs continues

sites (China, Egypt, Ireland, and Russia) or

and compliance track record is the result

to increase, and many CDMOs are also

those looking to create strategic access to

of a highly developed global quality sys-

investing in the digital transition, which

new international regions.

tems management (QSM) infrastructure
that

could be a potential source of growth.

proactively

assures

international

A QUALITY-CENTRIC APPROACH

regulatory compliance and excursion-free

LEVERAGING AN EFFECTIVE PARTNERING

The success of every company developing

processes — operational excellence based

MODEL

and producing finished drug product, ac-

on six decades of QA/QC best practices

In many ways, the business models re-

tive pharmaceutical ingredients, excipi-

and dedicated, experienced staff.

quired to meet the challenges pharmaceu-

ents, or raw materials is dependent on an

Our quality track record also reflects

tical companies face are addressed by the

institutionalized quality effort. QA/QC is

our “Right First Time” ethic. Proactive

strategy Servier has been refining since

an essential element of operational excel-

compliance means anticipating issues

its inception. Servier has leveraged an ef-

lence. Assuring product quality across a

and thinking ahead so that the organiza-

fective partnering model to establish itself

drug manufacturing organization requires

tion can respond more efficiently with a

as France’s second-largest pharmaceuti-

an intensive effort, including allocating

high-performing response. Servier’s qual-

cal company, committed to developing pa-

a broad range of company resources and

ity team assesses regulatory guidance as

tient-centric medicines on a global basis.

personnel.

it arises to determine possible impacts on
operating units and to craft the best poli-

In 2015, Servier Group began offering

Strong process design and control strat-

its highly developed operations, qual-

egies at the line level must be combined

ity culture, and global drug and supply

with a robust quality regime and an insti-

High levels of diverse skills and leader-

chain development skillset to partners.

tutional framework designed to support

ship management are absolutely essen-

As a CDMO business embedded within an

an effective quality management system

tial to our team, ensuring that everyone

internationally recognized pharmaceutical

(QMS), quality risk management (QRM)

is qualified to manage all types of dos-

company, we bring to our pharma partners

approaches, and a continuous improve-

siers. In managing for quality, our main

a collaborative, high-performance opera-

ment program. It is also incumbent on the

goal is to prevent any risk to the patient,

tional infrastructure.

quality organization to understand process

which is achieved through a foundation

At the core of our manufacturing and

excursions and to support an effective

built on continuous improvement. Servier

development offerings is Servier’s broad

and documented corrective and preven-

adopts an interdisciplinary approach that

expertise in organic chemistry, the com-

tive actions (CAPA) program to prevent

promotes collaboration and institutional

cies and cost-effective solutions.
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Embedded Business Continuity Management

an integral part of our business model. The
RA team at Sevier that supports partner

Pharmaceutical manufacturers, including contract development and manufacturing organizations (CDMOs), have a social
and patient responsibility to ensure that the
production of drug substances and final drug
products are not disrupted. Beyond the need
to ensure the ongoing supply of important
medicines, drug companies have a responsibility to mitigate threats to their business operations and assets to protect their employees,
the environment, and the local community.
Business continuity management (BCM) is
an effective structured approach to meet these
obligations. It is also an effective method for
achieving competitive advantage for contract
service providers. CDMOs with a successful
BCM strategy can demonstrate to potential
customers the long-term sustainability of their
business. Clients have greater confidence in
manufacturing partners that have resources in
place to rapidly respond to potential threats to
their operations.
BCM activities typically fall under the aegis
of quality and risk management departments
but also involve governance, information security, and compliance groups. Commitment from
top management is essential to implementing
an effective BCM strategy. The effort begins
with performing a business impact analysis
(BIA) to identify the critical operations, facilities, and equipment that may be vulnerable to

disruptions, determine what the potential impacts are, and reveal gaps in the ability to overcome these losses.
Servier has two main BCM goals: (1) to reduce the probability that a disruption of our
operations will occur, and, (2) in the event of an
incident, to reduce the impact. We recognize
that not all incidents can be prevented. With a
BCM plan in place, we are prepared with equipment, procedures, and strategies designed to
reduce any impact and ensure continuity or
at least rapid resumption of operations. This
commitment to business continuity sets us
apart from other CDMOs, underscores our acceptance of our responsibility to the patients,
our employees and clients, and makes Servier
CDMO an excellent strategic partner.
We focus on the implementation of backup
solutions for key pieces of equipment and processes, protection of our equipment and facilities, and extensive auditing and management
of our suppliers, to ensure the quality, safety,
and security of our manufacturing operations.
Our BCM strategy often drives our operational
strategy. Process mapping is performed whenever moving or changing equipment is proposed or when taking on a new project. This
approach allows us to determine the choice
that provides the least risk for the entire Servier
group — anytime risk is reduced, performance
is improved.

projects comprises the same experts that
perform RA activities for Servier Group.
Consequently, the team has extensive
experience in supporting a wide range of
projects for the development of both novel APIs and generic versions of existing
branded products from early development
stages through commercialization and
throughout life cycle management efforts.
COMMITTED TO TRANSFORMATIONAL
CHANGE
With the pharmaceutical industry facing
growing pressure to reduce costs and accelerate the development and commercialization of novel medicines, there is a real need
to increase operational productivity and
efficiency. Servier’s continuous improvement programs were delivering improvements on the order of 5%–10% annually.
Our supply chain management from
procurement of raw materials to packaging components has been enhanced, as is
performance with respect to quality assurance, environmental management, energy
consumption, production costs, and scheduling. A right-first-time approach results in
production process with minimal losses.
As a result, all employees at Servier
have a better understanding of not only

culture. Our QA/QC effort has a distinct

emerging and specialty biopharmaceutical

their responsibilities, but also their roles

operational/manufacturing operation bias

firms developing a growing percentage of

in the company, where the company is go-

and features interdisciplinary quality man-

novel drug candidates do not have the ex-

ing, and how it will get there. All of these

agement system teams from each Servier

perience and expertise required to ensure

improvements lead to a company with en-

facility. These local teams are managed by

ongoing compliance, the development of

hanced corporate social responsibility and

a core corporate QMS team that ensures

high-quality dossiers, and the updating of

a higher level of trust with our partners

consistency of QA/QC activities across

dossiers for marketed products.

across the value chain and beyond, includ-

Servier’s manufacturing operations. Com-

At Servier, we view regulatory affairs as

ing regulators and investors.

P

bining local expertise and central quality authority also helps Servier manage its
global compliance efforts effectively and
assure the performance of its chemical and

Industry Technical Department, CSR, EHS, and CDMO Director, Servier

vier in Europe and is operational in Russia,

Patrice Martin joined the Servier Group in March 1987. He has 13
years’ experience in technical development and analysis methods in
ORIL, Servier Group’s chemical site in Bolbec, Normandy, 13 years’
experience in human resources, and 7 years’ experience as Managing
Director of the Pharmaceutical Industrial Site, Laboratoires Servier
Industrie. In September 2019, he was put in charge of the Industry
Technical Department, CSR, EHS and CDMO departments. Patrice
holds degrees in chemical and analytical engineering from the CNAM
in Rouen (France) and in business strategy from the ESCP EUROPE.

as are tamper-evident seals used against
counterfeiting.
REGULATORY AFFAIRS ARE AN INTEGRAL
PART OF THE BUSINESS MODEL
As demands from regulatory authorities
and the complexity of projects continue to
increase, we expect that more pharmaceutical companies will be seeking CDMOs
affairs (RA) support. In addition, the smaller

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

need to bring your high potent product to market. The state-of-the-art suite at our Arklow site
in Ireland features innovative design and engineering to maximize containment, optimizing
process efficiency and risk mitigation, so your project moves faster with no compromises

in exceptional quality and reliability. With our InnoONE™ brand, we are unrelenting in our
pursuit of excellence. Let us bring that excellence to your high potent product.

LinkedIn www.linkedin.com/in/patrice-martin-b8276b96/
Email patrice.martin@servier.com

that can provide reliable, robust regulatory
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InnoONE™ is an end-to-end, high potent drug product service, offering all the support you
Patrice Martin

Serialization has been deployed by Ser-

Innovative High
Potent Drug Product
FASTER ONCOLOGY DRUG PRODUCT

ABOUT THE AUTHOR

drug substance quality systems worldwide.

InnoONE™

For more information,
visit www.servier-cdmo.com
Q1 2020

Servier will be at DCAT week,
March 23–26, 2020, New York, NY
Schedule a meeting: cdmo@servier.com
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> PROCESS DEVELOPMENT

BENEFITS OF INTEGRATED
SMALL-VOLUME
MANUFACTURING
CAPABILITIES
> BY JAMES SPRINGER, Ph.D., MITCH KENYON, TYLER KERR AND JAMES GOODWIN,
ALBEMARLE FINE CHEMISTRY SERVICES

T

lons, each essentially a scaled-down ver-

ance. We also have the resources and

kilo lab is often used to produce materi-

teams include chemists experienced in

sion of the commercial-scale equipment

organizational agility to acquire additional

als for toxicological and other preclinical

scaling up from bench through kilo scale

in our main plant. The pilot plant isolation

assets to meet specific customer needs.

studies. The processes developed for these

and on to commercial validation who are

equipment includes a basket centrifuge,

For pharma customers, the close work-

applications often transfer directly to the

prepared to tackle any pitfalls that may

tray dryer, 1 m2 Hastelloy-C Nutsche filter

ing relationship between the two facilities

pilot plant for the production of large clini-

arise from early development through

drier, and a 0.5 m2 Hastelloy-C Nutsche

has resulted in a greater understanding

cal trial quantities. The range of reactor

commercial production, and can make

filter dryer that is equipped with high

of GMP requirements at the Tyrone site,

volumes in the kilo lab and the pilot plant

the most of small-scale manufacturing.

containment, glove-box enclosed unload-

even though it is not a GMP facility. For

allows Albemarle FCS to respond quickly

We have implemented GMP protocols

ing capabilities. Seamless scale-up from

products that are produced at Tyrone for

to customer needs when trial situations

in our South Haven GMP and pilot facili-

the pilot plant to the main plant is further

South Haven, we have implemented a new,

change. In many cases, a particular com-

ties that are identical to those in the

facilitated by mixing and heat transfer

higher-level MOC system that includes

pound may require increased batch sizes

production plant, enabling rapid tech

elements that mimic the process at larger

communication between the two facilities.

to accommodate increased dosage in tri-

transfer. Risks associated with process

als or when additional trials are launched.

scale-up and new process implementa-

scales and by implementing the same utilities in both the pilot and large-scale pro-

BEYOND PROCESS DEVELOPMENT

The ability to quickly scale-up and effec-

tion is evaluated by performing a for-

duction plants.

As a U.S.-based company with a proven

tively mitigate risk is extremely valuable to

mal Process Risk Assessment following

The Tyrone pilot plant utilizes reconfigu-

track record of scaling up for foreign and

our sponsors.

a FMEA protocol. As a result, we are

rable process equipment that can be reori-

domestic clients, Albemarle FCS provides

ented quickly to suit individual processes.

phase-appropriate

well-positioned to support accelerated

the highest standards of quality while

solutions throughout a program, with

projects as they move from preclinical

This pilot plant is typically configured with

remaining maximally accessible to our

a quality and technical team assigned

to early- and later-phase development

3–5 process vessels, depending on cur-

customers, which helps assure peace of

at every scale for every project. These

stages.

rent needs. A representative configuration

mind. Customers appreciate that they

would include one or two 100-gallon glass-

can freely and easily visit the site, meet

lined steel reactors, a 50-gallon Hastelloy-

the technical team, be present for start-

C-276 reactor, and various support tanks,

up and production activities, and return

equipped with agitators and overhead con-

for multiple visits or audits. Frequent

densers and capable of operating at tem-

face-to-face interaction coupled with reg-

peratures from –10 °C to 150 °C. The pilot

ular conferences with the entire technical

plant also has a 0.35 m2 Hastelloy-C-276

team ensures better communication and

agitated Nutsche filter dryer, which mim-

alignment than might be possible when

ech transfer and scale-up can

of our APIs. This integration simplifies the

ics the 5 m2 Hastelloy-C filter dryers in the

working with a CDMO in Asia, where more

be challenging and lead to sig-

supply chain and provides an unparalleled

production facilities.

than a single visit may not be practical.

nificant costs and delays if

level of transparency into starting materi-

The kilo, pilot plant, and production

This physical proximity of our sites to

problems occur. With kilo lab,

als, which gives us the ability to secure the

facilities at the South Haven GMP API site

those of our customers — in addition to

pilot

production

logistics and identify and control impuri-

are all within the same building, so physi-

simple but important factors like sharing

operations located on the same

ties earlier in the API manufacturing pro-

cal transfer is as simple as a short walk

the same or proximal time zones and the

campus,

and

cess. This collaboration also allows us to

across the aisleway or down the hall.

lack of a language barrier — make commu-

scale-up can be de-risked and accelerated.

implement process optimizations that will

The operators and engineers involved

nication at every stage of a program sim-

Albemarle Fine Chemistry Services (FCS)

improve the quality of the API. The teams

in each of the units cooperate closely and

pler. This is particularly critical during

has taken this approach at both its produc-

at the South Haven and Tyrone sites work

share information. At the South Haven

technology transfer or troubleshooting

tion facilities and combined these advan-

together to identify process opportuni-

facility, pilot plant operators often assist

and solving any challenges that may arise

tages with a focus on quality and safety.

ties, set production schedules and address

plant operators and provide coaching sup-

over the life cycle.

logistical issues — these benefits are all

port during the initial scale-up of runs in

available to our sponsor companies.

the plant. At our Tyrone site, both operators

depends on the specific needs of the pro-

and technical teams work in full scale pro-

cess involved. Highly developed process-

plant,

and

tech

transfer,

INTEGRATED RSM AND API
MANUFACTURING

The

actual

path

a

project

takes

Albemarle FCS manufactures high-quality

TRUE SCALE-UP CAPABILITIES

duction units and the pilot plant. Because

es that have been run at scale elsewhere

APIs for a range of custom and generic

The South Haven facility has a fully GMP

operators are cross-trained to work in both

may go straight to large-scale production.

products at the South Haven, Michi-

kilo lab for the manufacture of preclini-

areas, they have intimate knowledge of

Nascent projects that require extensive

gan site. Our success in production is a

cal, toxicology, and phases I and II clini-

the needs of commercial-scale processes

process development work begin in the

result of our robust R&D, analytical ser-

cal material, as well as commercial manu-

when involved in pilot-scale work.

kilo lab and move through the pilot plant

vices, engineering, quality, and operations

facturing of small-volume orphan drugs.

teams. These capabilities are further

The kilo lab suite is equipped with 25–100

CONFIGURABILITY IS KEY

involve process development work and

bolstered by the integration of opera-

L glass vessels, Nutsche and Aurora isola-

Accelerated development projects also

are tackled in the kilo lab exclusively.

tions between our cGMP manufacturing

tion equipment, which are well suited for

require flexibility, which is facilitated by

In other cases, such as for early-phase

facility in South Haven, which produces

isolations in the 1–5 kg range.

the configurability of our kilo labs and pilot

APIs or low-volume orphan drugs, the GMP

to production. Some projects may only

APIs, and our ISO fine chemical facility

Additionally, South Haven features a

plants. At our Tyrone facility, we can rap-

pilot plant at South Haven is used to man-

in Tyrone, Pennsylvania, which is able to

pilot plant equipped with a range of glass-

idly reconfigure the pilot plant and change

ufacture new chemical entities (NCEs) for

produce regulatory starting materials

lined steel and stainless steel vessels

operating conditions to meet specific

the formulation of clinical trial materials

(RSMs) incorporated in the manufacture

with volumes ranging from 50 to 500 gal-

customer needs and ensure full compli-

or commercial products, respectively. The
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TRACKING AND VISIBILITY

o ensure the highest security and

investigation by the federal government,

the doors are closed and the shipment

as benchmarks for measures such as dwell

most efficient delivery of high-

and our drivers receive extensive training

is sealed. Tracking is provided through-

times to identify areas in need of improve-

value pharmaceutical shipments,

and credentialing.

out the route until the time the doors are

ment, which will then be addressed jointly
with the customer.

Boyle Transportation uses pro-

Boyle also provides customers visibility

opened at the delivery site. Vehicle data

prietary software solutions and

into their supply chains through the use

and driver credentials are also main-

web and mobile applications

of state-of-the-art tracking and real-time

tained in the system and accessible to

PLACING A HIGH VALUE ON

(apps) to continuously communi-

monitoring tools, including electronic

customers.

COMMUNICATIONS

cate with both its drivers and customers.

and personnel are monitored and geo-

CONTINUOUS IMPROVEMENT OF

value on communication — within our

VISIBILITY SOLUTIONS FOR SECURE

fenced 24/7 from our Operations Center,

CUSTOMER APPS

company and with our customers. We

SHIPMENTS

and this data can be viewed live through

Using our web app, Boyle customers can

have invested in advanced technologies

Boyle Transportation is a specialized

our customer app.

continually monitor the location of their

to enable efficient and effective commu-

shipment and the inside temperature of

nication with our drivers and to provide

trucking firm that provides exceptional

PROPRIETARY TRACKING
AND VISIBILITY TOOLS
ENSURE SECURE
TRANSPORTATION
BY MARC BOYLE, BOYLE TRANSPORTATION
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At Boyle Transportation, we place a high

shipment temperature history. Vehicles

quality, safety, and security to select cli-

ASSURED TEMPERATURE CONTROL

the freight compartment. They have ac-

our customers with the crucial informa-

ents in life sciences and defense. We op-

All Boyle temperature-controlled trail-

cess to the planned route with continually

tion they need about their valuable cargo.

erate throughout the United States and

ers are outfitted with operating sensors

updated estimated arrival time, as well as

There are many third-party systems that

Canada, and our Operations Center is

within the refrigeration unit and strategi-

all documents related to the shipment.

purport to provide life science compa-

staffed 24 hours a day, 7 days a week.

cally located independent probes to pro-

Importantly, we have significant flex-

nies with shipment visibility, but they are

Customers today don’t just want to

vide a measure of redundancy, allowing

ibility in terms of how we provide this

mostly limited to periodic location up-

know where their shipments are; for high

constant monitoring of the temperature

information electronically. We can link

dates. We continually provide condition

value items, they want to know that their

of each shipment en route. In the event

with customer ERP systems via electron-

of the shipment (temperature readings),

product is being transported properly,

of a temperature excursion, an alert is

ic data interchange (EDI) or using more

alert monitoring (late arrival, prolonged

and they want to be notified immediately

sent automatically to our 24/7 Operations

advanced application program interfaces

stops, trailer door open en route, trailer

of any exceptions. They’re also concerned

Center. Staff members follow detailed in-

((APIs) for server-to-server communica-

disconnect, out-of-route), and accurate

about who has access to their shipment

structions to engage equipment service

tions using REST/JSON or SOAP/XML).

estimated times of arrival based on as-

data. We have elected to develop propri-

providers and customer contacts.

We also have great relationships with

signed routes.

ety software systems and web and mobile

All of Boyle temperature-controlled

complemetary third-party providers that

Going forward, we hope to see the

apps to meet our customers’ requirements

trailers undergo both calibration and

place tracking systems into the freight

industry realize even greater connectiv-

and to control what data is collected, how

thermal mapping processes at regularly

itself, and we can integrate our data with

ity, so that more monitoring and control

it is collected and stored, and who has

scheduled intervals. Temperature probe

theirs to provide context. In addition, the

can be achieved. We are also looking for-

access to it. Our professional drivers are

and sensor accuracy is ensured by test-

data package that is shared with each cus-

ward to the wider application of technol-

issued company-owned android phones

ing them with a reference instrument that

tomer is tailored to their specific needs.

ogy to assist our pharmaceutical custom-

with pre-installed apps combined with

has been calibrated to NIST standards.

multiple telematics systems in our trucks

We are currently expanding the capabil-

ers with serialization. The application of

ity of the application, incorporating infor-

artificial intelligence and machine learn-

that are tied directly into our own back-

EXTENSIVE DATA CAPTURE FOR SHIPMENT

mation on our standard operating proce-

ing for the identification of anomalies

end systems using military-grade encryp-

TRACKING AND VISIBILITY

dures and the secure operating practices

and to optimize load patterns and con-

tion technology. The back-end systems

All of the telematic and video systems in-

developed for each customer and working

figurations will also be beneficial.

are hosted on Amazon Web Services in

stalled on Boyle’s tractors and trailers al-

to provide more analytics for customers

Our focus at Boyle Transportation is to

a secure configuration that meets NIST

low us to track over a dozen different po-

with whom Boyle has an ongoing relation-

provide the most secure, efficient, and

standards.

tential alert conditions depending on the

ship. The intent is to analyze historical per-

effective means for transporting high-

specific requirements of the customer or

formance on multiple shipments, as well

value pharmaceutical products.

The design of our systems allows us to
keep sensitive data, such as the specific

P

a specific shipment.

details about each shipment, in a closed

Our proprietary back-end system col-

loop within the company. Multiple track-

lects, integrates, and analyzes all of this

ing systems are in place to ensure avail-

data and extracts information useful to

ability and avoid a single point of failure

our customers. Email notifications pro-

Marc Boyle

that is so common in the industry.

vide information on the driver and the

Co-President, Boyle Transportation

specific trailer before shipment, updates
MULTIPLE LAYERS OF SECURITY

as the shipment proceeds through the

The best approach to ensuring the secu-

route, and confirmation of delivery. In

rity of sensitive and valuable pharmaceu-

the unlikely event of a delay, customers

tical shipments is to apply multiple layers

are contacted immediately to discuss

of security. Pharmaceutical customers

possible actions that can be taken.

benefit from our experience hauling mili-

Boyle also establishes a chain of cus-

tary cargo; similar protocols are used for

tody for each shipment. Shipping papers,

both types of shipments, including dual-

bills of lading, and proof of delivery are

driver protective service. All of our em-

available electronically. Recording of the

ployees undergo an extensive background

temperature in the trailer begins once
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PARENTERAL DRUG MANUFACTURING

A MANUAL HISTORY

in turn, reduces the risk of contamination.

Grifols Lucas, pursued an integrated ap-

Just two decades ago, most production

Furthermore, reduced reliance on human

proach to business and was continually in-

operations in parenteral drug manufac-

activities minimizes opportunities for hu-

venting new tools and solutions. This same

turing involved manual manipulation and

man error. Overall, automated processes

philosophy remains infused throughout

intervention. Human operators were re-

are robust and efficient and lead to more

all aspects of the company. Our employ-

sponsible for controlling all aspects of the

consistent and higher-quality products.

ees enjoy working in our facilities and
are passionate about improving how they

production process, including the steps

THE CRITICAL ROLE OF CONTINUOUS
IMPROVEMENT IN PARENTERAL
DRUG MANUFACTURING
BY ANTONIO ALEJANDRO GÓMEZ, LABORATORIOS GRIFOLS

In the competitive pharmaceutical manufacturing landscape, the
ability to continuously achieve improvements in efficiency and
productivity is essential to success. Given the higher complexity
of parenteral drug manufacturing, continuously improving
production processes is also paramount for ensuring the highest
level of quality.
48 PHARMA’S ALMANAC

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

Q1 2020

involved in producing the containers for fi-

LEVERAGING TECHNOLOGY TO

work. They are always looking for novel ap-

nal drug products, the preparation of drug

STREAMLINE OPERATIONS

proaches to our processes and developing

product solutions, filling those solutions

Grifols is currently manufacturing many

new solutions.

into containers, and their final packaging

of the same products that were produced

This philosophy also led to the estab-

before shipment.

20 years ago, but in an entirely new man-

lishment of Grifols Engineering, a busi-

ner and in an upgraded, state-of-the-art

ness within the Grifols Group that provides

MANY OPPORTUNITIES FOR IMPROVEMENT

facility. The new parenteral manufacturing

engineering services to the pharmaceuti-

Since that time, the pharmaceutical in-

plant relies extensively on automated pro-

cal industry. Having an internal engineer-

dustry has undergone significant change.

cesses, from production of the plastic con-

ing business is unique in the pharmaceu-

Price pressures on generic drugs are tre-

tainers to the preparation of drug product

tical industry. Most importantly, Grifols

mendous today. At the same time, qual-

solutions, to filling, sterilization, and final

Engineering has been intimately involved

ity standards have continued to rise and

packaging.

in the design and construction and/or

are becoming more globally harmonized.

Advances in technology have made the

Many generic manufacturers in emerging

implementation of many of these auto-

markets have been issued warning letters

mated solutions possible — one impor-

The engineering team has extensive

or had their facilities closed, and key drug

tant example is form–fill–seal technol-

experience with process technologies

imports produced by these firms have been

ogy. Previously, Grifols produced plastic

employed across the company and brings

halted in Western countries until compli-

containers in a separate manufacturing

this knowledge to each project. Engineer-

ance issues are addressed.

area. Once the containers were manufac-

ing team members also collaborate closely

Manufacturing processes must be ultra-

tured, they were boxed and then placed

with the production team to design pro-

efficient while still maintaining the high-

in the warehouse until they were needed

cess solutions that address their concerns

est level of product quality and safety.

for the fill-finish step. At that point, the

down to the minutest details. The engi-

Grifols has taken on this challenge with

boxes were moved to the filling area, and

neering group does not simply design and

an ongoing continuous improvement pro-

the bags were removed and used for final

implement the process and hand it over

gram that includes everyone involved

product manufacture.

to the production team — because the two

upgrading of Grifols’ facilities and various
production lines.

in the production of our parenteral and

This double handling of the plastic con-

groups work together, the operators also

blood plasma products, from process

tainers was highly inefficient and included

have ownership of the equipment and pro-

design engineers to operators. We have

a significant time effort that did not add

cess and feel responsible for solving any

focused on replacing inefficient manu-

any value to the final product, but did

problems that arise.

al operations that create opportunities

increase its cost. Our solution was to adopt

for human error with highly automated,

form–fill–seal technology for the produc-

ATTENTION TO DETAILS PAYS OFF

multifaceted

dramati-

tion of plastic containers and to incorpo-

As part of our continuous improvement

cally boost both quality and productivity.

rate this process in the same line as the

efforts at Grifols, we have learned that

This ongoing continuous improvement

filling operation. Today, robots control the

paying attention to even the smallest de-

program has enabled and will continue to

entire process, from the manufacture of

tails can have a huge impact on the effi-

enable Grifols to be a highly competitive

the containers, which occurs immediately

ciency of facility operations. One example

and high-quality manufacturer of paren-

before filling, to final packaging.

relates to the design of the trays used to

processes

that

teral products with global approvals and

As a result, we have eliminated all of

recognition as a world-class pharmaceuti-

the non-value-added movement of mate-

cal company.

rials used in the process and the product

To simplify the process, one of the

itself, dramatically increasing efficiency

goals for our new facility was to have one

ADVANTAGES OF AUTOMATION

and productivity. In addition, quality has

tray that could be used for all of the plas-

The automation of parenteral manufac-

been enhanced, because we also reduced

tic bags we produce, regardless of their

turing processes using robotic systems

the potential for contamination and risks

size and volume. In the process, bags are

enables tasks to be completed repeatedly

associated with human error.

placed on trays and the trays are stacked

supported filled plastic bags when they
are being sterilized in an autoclave.

one on top of the other. With the initial

in the same manner. Robots can be programmed to perform the same motion, ex-

AN INTERNAL ENGINEERING TEAM MAKES

design, when smaller-volume bags were

actly the same way every time, something

A BIG DIFFERENCE

sterilized, a large amount of empty space

that is not possible for humans to accom-

One of our key strengths at Grifols is

existed between each of the stacked trays.

plish. Automation also reduces the level of

our focus on controlling processes. The

The engineering and production teams

human contact with the products, which,

founder of the company, Dr. José Antonio

challenged themselves to develop a tray
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design that would still meet the goal of hav-

makes it possible to develop increasingly

ing just one type of tray yet provide differ-

effective solutions.

ent stacking options for bags of larger and
smaller volumes. The solution was a tray

RESULTS TELL THE STORY BEST

that stacks differently when it is aligned

The cumulative results of our continuous

with other trays in a parallel versus per-

improvement efforts at Grifols are signifi-

pendicular orientation. One orientation

cant. Twenty years ago, in our older facility,

leaves less space between the trays and is

production processes were based largely

appropriate for small-volume bags, while

on manual operations. In our new state-

the other results in a bigger gap between

of-the-art parenteral production plant, we

the trays to allow sterilization of large-

have multiplied the number of units pro-

volume bags. Paying attention to that little

duced by 10 times.

detail had a huge impact on productivity:

Due to the advanced automation and

the number of bags that could be sterilized

digital solutions that Grifols has imple-

was doubled.

mented in the facility, we can track each

DR U G DEVELO P M E NT

Jonathan Reis, MD

RATHER THAN RELY ON
ERRORS AND MISTAKES TO
IDENTIFY OPPORTUNITIES
FOR IMPROVEMENT, WE
CONDUCT EXTENSIVE
RISK ANALYSES TO
DETERMINE AREAS
WHERE POTENTIAL
IMPROVEMENTS ARE
NEEDED.

President & CEO
Censa Pharmaceuticals

TETRAHYDROBIOPTERIN

A New Approach for Diseases
Associated with BH4-Dependent
Enzymatic Pathways

across cell membranes leading to rapid increase in intracellular BH4 levels,
penetration of the blood-brain barrier,
and possible direct effect on enzymatic
function. CNSA-001 has been shown in
early clinical studies to induce a higher
intracellular concentration of tetrahydrobiopterin if compared to sapropterin
and to have the ability to potentially nor-

Throughout the new Grifols facility,

individual product unit that is manufac-

he investigational new drug

disorders. PBD is a rare disease caused

there are many other examples where col-

tured in the plant. For a batch of 45,000

CNSA-001 is an oral formula-

by a deficiency in one of the pathways

laboration between the engineering and

units, at the end of the process in the pack-

tion of synthetic sepiapterin,

responsible for the production of BH4.

Real Commercial Potential

production teams to address small issues

aging area, we can detect the loss of just

mine areas where potential improvements

a small molecule natural pre-

The disease can result in intellectual

The unmet medical needs of PKU and

has resulted in measurable improvements

one bag — something that was not possible

are needed. In this manner, we are improv-

cursor of the intracellular enzymatic co-

disability, seizures, disorders of move-

PBD patients are substantial, and there

in performance.

two decades ago.

ing processes before any issues occur.

factor tetrahydrobiopterin (BH4).

ment,

is a significant opportunity for an effec-

swallowing,

thermoregulation,

and behavioral disorders.

In addition to a tremendous gain in

malize neurotransmitter production.1

tive and well-tolerated oral agent to be

Current Standard of Care

and be used widely by patients. CNSA-

At our new state-of-the-art facility, most of

The Importance of Intracellular
Tetrahydrobiopterin and Its
Precursor Sepiapterin

The main treatment for PKU includes a

001 met its primary and secondary end-

quality and a significant increase in the

the processes have been largely automat-

Tetrahydrobiopterin (BH4) is an essen-

special diet with limited intake of pro-

points in its phase II study, achieving a

ables Grifols to build on its experience.

confidence Grifols and our customers

ed, from the manufacture of the bags to

tial cofactor for phenylalanine hydroxy-

tein to avoid phenylalanine consump-

statistically significant and clinically

For each new production unit that is in-

have in our processes.

the preparation of product solutions, bag

lase (PAH), the defective enzyme respon-

tion combined with nutritional supple-

meaningful reduction in blood Phe lev-

filling, sterilization, and final packaging.

sible for phenylketonuria (PKU). BH4 is

mentation to ensure that sufficient

els compared with both baseline and an

CURRENT CHALLENGE: HUMAN AND ROBOT

BUILDING ON EXPERIENCE IS ALSO

efficiency

VALUABLE

continuous improvement has resulted in

COLLABORATION

Ongoing collaboration between the engi-

enhanced and highly consistent product

neering and production groups also en-

and

productivity,

therefore,

stalled, improvements are incorporated

recommended by healthcare providers

based on the lessons learned when operat-

MOVING FROM REACTIVE TO PROACTIVE

However, there are still processes that,

also an essential cofactor of several of

Phe-free protein is consumed. The FDA

active control group (Kuvan®) in mild,

ing existing equipment and systems.

Continuous improvement is a never-end-

due to their complexity, require the inter-

the enzymes responsible for synthesis

also approved Kuvan® (sapropterin dihy-

moderate, and severe PKU patients. In

vention of manual operators.

of dopamine, epinephrine, serotonin,

drochloride, BioMarin), a synthetic form

addition, CNSA-001 was well tolerated

and nitric oxide.

of BH4. Unfortunately, sapropterin is

with no serious adverse events or study

In one example, on a filling line, opera-

ing process that becomes increasingly

tors followed instructions on a touch

challenging as major inefficiencies and

At Grifols, we are working to develop

screen for the preparation of the prod-

inconsistencies are eliminated. We strive

a solution that will enable humans and

rapidly oxidized once taken orally, does

discontinuations. Censa is currently fo-

uct solution. To start, they selected this

to continue improving our processes at

robots to collaborate in the same area.

not penetrate cells or the blood–brain

cused on getting CNSA-001 approved

option to gain access to instructions for

Grifols every day.

Where appropriate, we will incorporate

barrier efficiently, delivers suboptimal

for the treatment of PKU and PBD, with

clinical benefits, and has seen limited

plans to conduct two phase III studies in

adoption by the PKU population. A dai-

the near future.

connecting the appropriate hoses. While

Perhaps most importantly, we are mov-

robots, but for some operations we will

this system provided some guidance to

ing from a reactive mode to a proactive

continue to rely on human operators. It is

operators, it was still possible for them to

approach to continuous improvement.

a very challenging mission and one that

connect the hoses incorrectly. This could

Rather than rely on errors and mistakes to

Grifols is tackling head-on as a compo-

lead to mistakes during the preparation

identify opportunities for improvement, we

nent of our ongoing continuous improve-

of the solution.

conduct extensive risk analyses to deter-

ment program.

Censa Pharmaceuticals is
focused on developing CNSA001 for the treatment of
phenylketonuria (PKU) and
primary BH4 deficiency (PBD).

P

For the new filling lines, the software has
been upgraded, and additional controls
have been implemented. Barcodes have
been placed at each point where tubing

Targeting Orphan BH4-Related Diseases

ABOUT THE AUTHOR

Pharmaceutical Production Senior Manager, Laboratorios Grifols

to confirm that they have attached the hoses correctly. In addition, the system will not
tubing has been properly connected.
These types of improvements are routinely made at Grifols as a result of production personnel sharing their experiences
and challenges with the engineering team.
We are always looking for ways to learn

LinkedIn www.linkedin.com/in/antonioagomezperez
Email antonioalejandro.gomez@grifols.com

from our mistakes, and the close collaboration among the operators and engineers
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allow the operator to proceed unless the

(pegvaliase-pqpz),

BioMarin]

is

also

Going Beyond PKU and PBD

available, but it is associated with sig-

CNSA-001 could also be developed in

nificant side effects and is approved in

the future for the treatment of other

the United States for adults only under a

diseases that involve other BH4–depen-

Risk Evaluation and Mitigation Strategy

dent enzymes, such as Parkinson’s dis-

(REMS) program.

ease and gastroparesis. If successful,

Censa Pharmaceuticals is focused on de-

Antonio A. Gómez

can be connected, allowing the operators

ly injectable medication [PALYNZIQ®

we anticipate partnering such programs

veloping CNSA-001 for the treatment of

Increasing Intracellular BH4

with larger pharma companies that have

phenylketonuria (PKU) and primary BH4

It has been demonstrated in vivo that

the financial resources and commercial

deficiency (PBD). There are more than

dose-dependent increases in intracel-

infrastructure sufficient to support the

1,000 possible unique mutations in the

lular BH4 can improve the enzymatic

commercialization of products for such

PAH gene, resulting in abnormal func-

function of PAH in PKU patients and/or

larger indications.

tion of PAH and accumulation of neuro-

other abnormal function of BH4-depen-

toxic levels of the amino acid phenylala-

dent enzymes.1 Sepiapterin is a natural

P

nine (Phe). Approximately one of every

precursor of BH4 and is converted to

Reference

15,000 babies is born with PKU, which

BH4 intracellularly. Sepiapterin has sub-

1. Smith, Neil et al. “Exploratory study of the effect of

can lead to permanent intellectual dis-

stantial

ability, seizures, delayed development,

over sapropterin that include better

behavioral problems, and psychiatric

plasma stability, preferential transport

pharmacological

advantages

one week of orally administered CNSA-001 (sepiapterin)
on CNS levels of tetrahydrobiopterin, dihydrobiopterin
and monoamine neurotransmitter metabolites in healthy
volunteers.” Mol. Genet. Metab. R. 21: 100500 (2019).
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DEVELOPING SOLUTIONS

Daniel Treffer, Ph.D.
Founder and CEO
MeltPrep

Cofounder and CEO
Immuneering Corporation

AMORPHOUS SOLID DISPERSIONS

Small-Scale Screening
Technology for Amorphous
Solid Dispersion Development

DR U G DEVELO P M E NT

Ben Zeskind, Ph.D.

late highly with those produced using
HME. VCM is an effective screening
technique for all types of solid dosage
forms, including abuse-resistant and solubility-enhancement formulations and

DISEASE CANCELLING TECHNOLOGY

Leveraging Bioinformatics for
Nontraditional Drug Discovery

less dependent on trial and error, meaning we can produce a steadier stream of
drug candidates.

Cancer Cachexia Candidate

implants. As the first fusion-based tech-

One area of focus for Immuneering is the

nique, it is well suited for formulations

mmuneering’s Disease Cancelling

Disease Cancelling Technology

development of a new drug for the treat-

that use thermoplastic carriers.

Technology enables the identifica-

Through our experience with bioinfor-

ment of cancer cachexia, which is char-

tion of novel medicines that have

matics, we have come to realize that,

acterized by a dramatic loss of skeletal

eluded conventional drug discovery

rather than bullets, drugs function more

muscle mass and substantial weight loss

as

similarly

irrespective of caloric intake. Approxi-

to noise-cancelling headsets through

mately one-third of cancer deaths are

the creation of signals that are mirror

attributed to this wasting syndrome, for

opposites of the signals associated with

which there is no approved treatment.

selected diseases.

ith vacuum compression

a significant dead volume: as much as

More Solutions on the Way

molding from MeltPrep,

50% to 80% of the material remains in-

MeltPrep was established in 2016, and

it is possible to screen

side the extruder. This material loss is a

by 2019 already had more than 20 inter-

hot-melt extruded formu-

major issue with high-value APIs, and it

national customers, including four of

often prevents product developers from

the largest pharma companies, who are

Limitations of Conventional Drug
Discovery

choosing HME as a formulation option.

using the VCM technology in their stan-

Traditionally, drug discovery researchers

dard development process. MeltPrep is

have metaphorically positioned them-

Our Disease Cancelling Technology

ed our cachexia candidate is active and

lations using just milligrams of material.

methods.

signal

inducers,

acting

At Immuneering, we have demonstrat-

Growing Importance of Amorphous Solid
Dispersions

MeltPrep VCM Technology Is the Answer

about to develop a 0.5-mm tool that will

selves as “hunters” that seek out their

(DCT) leverages this concept using gene

well tolerated in animal models. With this

A growing and significant percentage

MeltPrep has developed a new instru-

allow the production of ocular implants

target through a hit — in this scenario,

expression data from patients. We focus

initial proof-of-concept in vivo, we are

of developmental drug substances ex-

ment to address this issue. Vacuum

directly via VCM, as well as additional

drugs serve as bullets and eliminate part

on particular aspects of disease that are

quickly moving the program forward.

hibit poor dissolution, solubility, and bio-

compression molding (VCM) mimics

modular components that will support

of the pathway relevant to a disease.

not well served by traditional discovery

availability. To achieve therapeutically

HME but avoids the loss of material that

a wider range of sample sizes. Add-ons

However, in most cases, successful medi-

efforts, identifying and ranking drug

Financed for the Future

relevant bioactivity, it is necessary to

makes HME unsuitable for formulation

can be mounted on the VCM Tool for

cines actually function for more complex

candidates that best attenuate relevant

These initial results — and other work

enhance dissolution and solubility. Prep-

screening, owing to the unique design

offline evaluation of appropriate spec-

reasons than initially understood and

signals. In general, we seek to down- and

completed at Immuneering — have led to

aration of amorphous solid dispersions

of the sample chamber and the use of

troscopic methods (e.g., NIR, UV-Vis in

often work through targets and mecha-

upregulate genes that contribute positive-

strong interest in our DCT and its abil-

via hot-melt extrusion (HME) and spray

Teflon liners. With no need for cleaning

reflectance or refraction) for later inline

nisms more broadly than first intended.

ly and negatively to disease, respectively.

ity to identify novel medicines. To fur-

drying are two increasingly popular ap-

— just replacement of foil liners — 5- to

PAT implementations.

The technology is unique because

ther this work, we recently received $20

proaches.1

20-mg samples of thermoplastic materi-

MeltPrep has three product lines. In

New Approaches Based on Bioinformatics

it combines both biology and chemis-

million in a successful, oversubscribed

Dispersion of an amorphous rather

als with viscosities above 100 Pa can be

2018, MeltPrep introduced the VCham-

Since

February

try platforms; the front-end uses gene

Series A financing round led by Boxcar

than a crystalline form of the active

rapidly processed in a very small space

ber, which turns any hot plate into a

2008, Immuneering has accelerated

expression data to identify potential

PMJ LLC. We will use the proceeds to

pharmaceutical ingredient (API) as a

(approximately 1 m on a lab bench) by

vacuum oven. In 2019, the third line,

and improved the discovery and clinical

targets, for which small molecule can-

advance our lead candidate in cancer

solid solution within a polymer matrix

operators with little training.

ExtruVis, was acquired. This technol-

development of novel drugs by applying

didates are then identified via virtual

cachexia and other oncology drug pro-

being

launched

in

API

Once in place, a vacuum is applied

ogy enables easy and automated optical

proprietary computational biology meth-

high-throughput

the

grams in our portfolio, further develop

before administration. Dispersion in the

to compact the powder without bubble

measurement of residence time distri-

ods and an advanced drug discovery plat-

chemistry-based back-end. DCT is also

our technology platforms, launch new

solid polymer matrix also stabilizes the

formation. Rapid melting is achieved

butions (RTD).

form to high-throughput molecular data

disease-agnostic; most diseases have

drug programs in other disease areas,

highly energetic amorphous structure.

by heating, leading to particle fusion

The ExtruVis acquisition is in line

(including gene expression, genomics

complex aspects not addressed by tradi-

and support the growth of our computa-

Once in the intestine, the polymer dis-

and formation of a homogenous melt.

with MeltPrep’s goal of providing a suite

and binding data).

tional drug discovery methods. It is also

tional biology services business.

solves, releasing the API in a supersatu-

Cooling occurs via convection and

of tools to aid process and formulation

Most recently, we developed a technol-

Our capital efficiency and speed — to

rated concentration.

conduction on a separate cooling unit,

development for extruded products.

ogy platform based on advanced bioin-

date we are twice as fast and three times
as capital efficient as traditional drug

enables

pre-dissolution

of

the

solidifying the sample. Defined sample

MeltPrep has also established agree-

formatics that focuses on areas in drug

Advantages of Hot-Melt Extrusion

geometries are obtained through com-

ments for the distribution of VCM tools

development that have proven intrac-

HME is an option for thermally stable

pensation of density changes by the

across the globe. Within the next few

table to traditional drug discovery meth-

APIs that are soluble in dispersion poly-

adaptable sample chamber. The Teflon

years, the company hopes to be selling

ods. Our goal is to obtain biologically

mers. It produces a solid glassy solution

liners are then removed from the sam-

50 to 100 instruments annually.

accurate and relevant answers that lead

without the use of solvent, which is at-

ple without loss of material.

P

to actionable results.

tractive from a safety and environmental

The VCM tool comes with disc inserts

Analysis of patient data enables us

perspective.2 In addition to tablets and

ranging from 2 to 25 mm and a 10 × 40

to identify subpopulations with differ-

capsules, HME is applicable for the pro-

mm bar insert. The sample height can

ent underlying causes for the same dis-

duction of controlled-release implants.

be adjusted between 0.1 and 10 mm by

ease. Once the unique characteristics
References

changing the filling weight.

Formulation Development Challenges

Importantly, the dissolution results

At small batch sizes (e.g., 5 g), a minia-

for

turized extruder used for HME contains

including multilayer samples, corre-
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using

VCM,

1. Temtem, Márcio. “The Coming of Age of Amorphous Solid
Dispersions.” Pharma’s Almanac. 26 Oct. 2018. Web.

and gene expression activity for these
subsets have been defined, we can then

2. “Enhancing Bioavailability with Hot-Melt Extrusion.”

identify drug candidates that will be

Pharmaceutical Technology. 43:25 (2019). Web.

effective for each subpopulation.

screening

using

Through our experience with
bioinformatics, we have come
to realize that, rather than
bullets, drugs function more as
signal inducers, acting similarly
to noise-cancelling headsets
through the creation of signals
that are mirror opposites of
the signals associated with
selected diseases.

discovery — combined with consistent
output and the ability to apply DCT to
find medicines in new areas like cancer
cachexia, create unique opportunities
to positively impact the lives of patients.
We anticipate that Immuneering will generate more than 90 drug programs over
the next five years. Although many will
not advance through the clinic, we will
still create a large volume of high-quality
medicines for diseases for which therapies cannot be identified using traditional discovery methods.

P
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RNA-BASED DIAGNOSTICS

RNA BIOMARKERS FOR
EARLY LUNG CANCER
DIAGNOSIS
Cancer diagnostic developer Oncocyte is pioneering
early-stage detection with novel RNA-based tests for
lung cancer.

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

findings to physicians — identifying a nod-

published in multiple peer-reviewed pub-

a result, Oncocyte is now in a position to

Most blood-based early cancer detection

ule as “likely benign” or “suspicious” — thus

lications, including in the Lancet, JAMA,

recruit pharma trials and become a leading

diagnostics in development are based on

enabling patients to avoid potentially risky

and Journal of Thoracic Oncology. Deter-

companion diagnostics laboratory.

the analysis of cell-free and tumor-circu-

invasive biopsy procedures.

maRx became commercially available in

Q1 2020

It is worth noting that the two tissuebased PCR tests are advantageous not only

lating DNA. In order for tumor DNA to be

Every year, more than 1.6 million lung

present in the blood of a cancer patient,

nodules are detected via imaging, but a

Insight

because they are based on RNA analysis,

however, the tumor must be quite large.

majority of these nodules are found to be

Genetics (IG), we are developing a third

but also because they require much less

These diagnostics, therefore, typically

benign following an invasive diagnostic

platform, including the “Immune Modula-

RNA (~50 ng) compared with tests that

only detect mid- to late-stage cancers, and

procedure such as a tissue biopsy. Accord-

tion” (IM) Score Test, a PCR-based, 30-gene

require extracted DNA (~200 ng). PCR

await demonstration that early detection

ing to a JAMA publication, 1 in 5 patients

expression test that measures the state of

tests can be turned around within 3–5

of these large tumors impacts outcomes.

undergoing

an

the immune system in biopsies from can-

days, versus the 21 days required for the

Likewise, although tumor mutation bur-

adverse event, including serious adverse

cer patients to identify patients more likely

sequencing technology used by most large

den (TMB) has been attracting significant

events such as pneumothorax. DetermaDx

to respond to PD-1/PD-L1 immunothera-

laboratories today. Overall, these tests

attention as a technology for the predic-

has the potential to reduce the number of

pies. This test looks at the “field of injury,"

will offer high fidelity while requiring less

tion of patient response to checkpoint

unnecessary procedures by identifying

or the tumor tissue field itself, to evaluate

patient tissue, time, and cost.

inhibitor

perfor-

patients with likely benign nodules who

the types of immune cells present and to

mance has been less than stellar in several

could be routed to surveillance instead of

determine with a very high degree of fidelity

CONTINUUM OF CARE

recent clinical trials.

an invasive diagnostic procedure.

if a patient will respond to immunotherapy.

Our mission at Oncocyte is to provide

Oncocyte has completed a CLIA valida-

In studies in lung and breast cancers,

actionable answers at critical decision

BENEFITS OF USING RNA SIGNATURES

tion study confirming the reproducibility,

the IM Score Test outperformed PD-1/

points across the cancer care continuum,

TMB diagnostics start in the right place —

accuracy, and precision of the gene mea-

PD-L1 IHC staining and TMB, two cur-

initially in lung cancer, to improve patient

with the detection of the antigenic trigger

surements and the combined multivariate

rently marketed predictive companion

outcomes by accelerating and optimizing

of the immune response as a biomarker

assay. Once clinical validation is completed

diagnostic tests for immunotherapy selec-

diagnosis and treatment. We are develop-

that can provide the early indication of

(summer 2020), Oncocyte will begin prepa-

tion, in identifying performers as well as

ing diagnostic products that will enable

checkpoint inhibitor potential. However,

rations for commercial availability. We will

non-performers. This test also addresses

physicians to find lung cancer patients

RNA signatures directly measure that

work directly with pulmonologists in the

an important unmet need: according to

at earlier stages, determine whether they

response and may provide much more reli-

United States, and we are currently seek-

a recent JAMA publication, more than

need biopsies, identify those that can ben-

able information.

ing an external partner with an appropri-

750,000 patients are eligible for immuno-

efit from chemotherapy or will respond to

The presence of mutated or aberrantly

ate platform suitable for building a kit that

therapy annually. However, the response

immunotherapy, monitor disease progres-

modified DNA suggests what could happen

can be marketed to the rest of the world.

rate for this treatment has only been

sion, and determine whether it will return

in the future, but RNA provides informa-

DetermaRx is a treatment stratifica-

12.5%. Given the side effects and high

after successful tumor elimination.

tion on what is actually happening within a

tion test obtained through the acquisition

costs of immunotherapy, it is very impor-

patient’s cells. Furthermore, by looking at

of Razor Genetics. It enables the identifi-

tant to accurately identify responders.

RNA signatures within the innate immune

cation of early-stage lung cancer (stage I

The CLIA-certified and College of Amer-

all solid tumors. Oncocyte is looking

system and how they differ in the presence

and IIA non-squamous non-small-cell lung

ican Pathology–accredited lab obtained as

for partners to expand these technolo-

of disease, it may be possible to monitor

cancer (NSCLC)) patients who may ben-

part of the IG acquisition has the capacity

gies into other indications. The speed of

disease progression.

efit from adjuvant chemotherapy following

to support clinical trials or assay design

change in the field of cancer diagnostics

surgical resection. The PCR test, which is

across a range of currently available com-

over the next 10 years will warp that seen

FOCUS ON LUNG CANCER DETECTION

performed on resected tumor tissue, uses

mercial platforms and has successfully

over the last five decades. Oncocyte is

Oncocyte is a molecular diagnostics com-

a gene expression analysis of 14 specific

completed audits by major pharmaceutical

excited to lead the industry in the move

pany developing RNA-based diagnostics

genes from a patient’s tumor and a pro-

and diagnostic companies. It also develops

from late-stage disease management to

for cancer, starting with lung cancer, the

prietary algorithm to stratify early-stage

and performs proprietary cancer tests. As

early-stage detection.

leading cause of cancer death. Our three

NSCLC patients into one of two groups:

product areas target early cancer detec-

those that may benefit from chemothera-

tion, identification of early-stage patients

py because of high risk of recurrence and

at high risk for recurrence who may ben-

those with low recurrence risk that may

efit from adjuvant chemotherapy, and

avoid chemotherapy.

immunotherapies,

its

prediction of patient response to immunotherapy treatment.

BY RON ANDREWS, ONCOCYTE
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LIMITATIONS OF CURRENT BIOMARKERS

these

procedures

has

Identifying patients who may benefit
from chemotherapy following surgery

DetermaDx, our foundational product,

allows them to be treated when their can-

is a multigene assay that measures gene

cer may be more responsive to adjuvant

expression in circulating blood cells to

chemotherapy. Published clinical stud-

help rule out cancer in patients with lung

ies of over 1,500 patients have shown

nodules identified by CT scans. The test

that high-risk patients identified by this

utilizes a proprietary immune system

test postsurgery who were treated with

interrogation approach and algorithm to

adjuvant chemotherapy had a signifi-

integrate the results from RNA sequencing

cant increase in survival rates from 49%

and clinical factors to deliver actionable

to 92%. This test has been extensively

the United States in early 2020.
Through

our

acquisition

of

While our initial focus is in lung cancer, our tests have applications across

P
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group focused on helping small and mid-stage diagnostic companies
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IMMUNE THERAPY

BACKGROUND IN ORGAN TRANSPLANTATION

patients, Tedopi activates a cytotoxic T cell

file and potential development strategy. It

while sparing the CTLA-4 co-inhibitory sig-

OSE Immunotherapeutics is a clinical-

response, leading to the destruction of

has the potential to improve the efficacy

nal, resulting in downregulation of effector

stage biotechnology company focused on

cancer cells and restoration of immune

of chimeric antigen receptor (CAR) T cell

T cells and promotion of Treg activity. In a

developing therapies that control the im-

surveillance. Phase I and II trials demon-

therapies.

2016 phase I clinical study, this candidate

mune system. We have extensive expertise

strated the ability of Tedopi to restore the

BiCKI® is a novel bispecific fusion pro-

exhibited good clinical safety and immuno-

in organ transplantation and are applying

immune surveillance of cancer cells in

tein based on an engineered anti-PD-1

suppressive activity. A phase II study with

our knowledge of macrophages and T lym-

HLA-A2+ responder patients while induc-

bifunctional antibody (OSE-279) platform

FR104 in an auto-immune indication is cur-

phocytes to develop and optimize novel ap-

ing early T cell memory response. In a

designed to fight primary and secondary

rently being planned. We are pursuing clin-

proaches, including neoepitopes, myeloid

separate phase II trial, patients suffering

resistance mechanisms developed by can-

ical development of FR104 and evaluating

checkpoint inhibitors, and agonist/antago-

from non-small-cell lung cancer (NSCLC)

cers to evade checkpoint inhibitor thera-

the best options for continuing the sustain-

nist monoclonal antibodies (mAbs).

with poor prognoses treated with Tedopi

pies. The BiCKI® platform strives to inhibit

able development of the product, including

showed a better survival rate and a posi-

key immune checkpoints while simultane-

worldwide partnering opportunities.

R&D ENGINE

tive correlation between epitope response

ously delivering intratumoral cytokines with

The cytokine IL-7 has also been shown

We use next-generation sequencing, tran-

and survival. The drug has received orphan

Treg modulating function and/or increasing

to control the proliferation, apoptosis and

scriptomics, artificial intelligence, and

status in the U.S. for HLA-A2+ patients in

exhausted T cell responses. It can also mod-

activation of effector T-cells in humans,

other

the

NSCLC and personalized medicine status

ify the tumor microenvironment by deliver-

which play a role in autoimmune diseases.

mechanism of resistance to checkpoint

in HLA-A2 positive patients in Europe.

ing costimulatory signals to rewire anti-

OSE-127, a humanized mAb, is an antago-

inhibitors in cancer patients. Our research

Tedopi is currently in a phase III study in

tumoral T cell activities or other modalities

nist of the IL-7 receptor present on T cells

group functions as an R&D engine to iden-

NSCLC after immune checkpoint inhibitor

reinstating, among others, macrophage

(CD127) and thus downregulates immune

tify new candidates with high potential for

failure — and in a phase II trial in combina-

polarization and phagocytic functions.

activity. OSE-127 is under an option license

therapeutic success.

tion with checkpoint inhibitor Opdivo® in

IL-7 is the first cytokine selected to be

agreement signed with Servier in Decem-

pancreatic cancer (a trial sponsored by the

paired with the anti-PD-1 in the bispecific

ber 2016 to be developed up to the comple-

GERCOR cooperative group in oncology).

antibody. OSE’s bifunctional anti-PD1/IL-7

tion of a phase II clinical trial planned in

OSE’s R&D team has also focused on the

favors the T cell effector over regulatory

Sjögren’s syndrome, the second most com-

academic

SIRP /CD47 pathway, which controls the

immune balance by stimulating effector T

mon autoimmune disease. In parallel, OSE

centers with expertise in immunotherapy.

activation of macrophages and dendritic

cell functions while disarming regulatory

is developing OSE-127 in ulcerative colitis.

Leveraging these collaborations, OSE’s

cells. OSE-172 is an SIRP antagonist and

T cells.

team

technologies

to

interrogate

Building on our foundation in clinical
immunology applied to transplants, OSE
benefits from a fully translational platform
historically

AN R&D ENGINE FOR NOVEL
IMMUNE THERAPIES
BY ALEXIS PEYROLES, OSE IMMUNOTHERAPEUTICS

OSE Immunotherapeutics has expertise and
experience in immunological target discovery,
enabling the development of innovative agonists and
antagonists for application in immuno-oncology and
autoimmune diseases.
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has

intertwined

acquired

with

unique

AN IMPORTANT PART OF THE SOLUTION

expertise

first-in-class myeloid checkpoint inhibitor

focused on novel target discovery to gen-

that selectively inhibits the SIRP recep-

TACKLING AUTOIMMUNE DISEASES

We have witnessed a major shift in cancer

erate innovative agonists or antagonists of

tor expressed on myeloid protumor sup-

Tackling autoimmune disease is a natural

treatment with the arrival of immuno-on-

the immune response

pressive cells, thus restoring the activity

extension of our work in the field of immu-

cology drugs targeting PD-1 and PD-(L)1. The

of tumor-associated macrophages (TAMs)

no-oncology, allowing us to derisk the busi-

next phase will involve the development of

OVERCOMING CHECKPOINT INHIBITOR

and dendritic cells. Preclinical studies

ness by pursuing drug targets relevant to

treatments to overcome checkpoint inhibi-

RESISTANCE

demonstrated the ability of this candidate

multiple therapeutic areas.

tor resistance and the failure of these drugs

Immune checkpoint inhibitors are con-

to inhibit protumorigenic cells while acti-

Our first product, FR104, is a monoclo-

in many patients. It is our hope that mac-

sidered a new standard of care against

vating antitumorigenic ones. The early

nal antibody fragment and CD28 receptor

rophage and bispecific products developed

a wide range of cancers. However, these

results with OSE-172 attracted the interest

antagonist. The CD28 receptor controls

by OSE will become an important part of

therapies are ineffective in a significant

of Boehringer Ingelheim, which signed a

both T cell activation and Treg downregu-

the solution to this pressing problem.

percentage of patients, and some initial

global license and collaboration agree-

lation and is believed to be involved in

We are exploring additional antibodies

responders

resis-

ment in April 2018 to develop this candi-

multiple autoimmune diseases including

that target myeloid cell and macrophage

tance to these therapies with relapsed

date, now known as BI 765063. BI 765063

RA, while CTLA-4 is a CD28 homologue

receptors, as well as several new approach-

disease. Sustained tumor antigen stimu-

is currently being evaluated in a phase I

expressed on activated T cells. FR104 is

es focused on modulating the tumor micro-

lation may result in a state of functional

clinical trial in patients with advanced sol-

designed to inhibit CD28 co-stimulation

environment.

impairment, referred to as exhaustion of

id tumors. A phase I clinical trial is ongoing

tumor T lymphocytes. Disarming T regu-

to evaluate BI 765063 as a single agent and

latory (Treg) cells is also important, as Treg

in combination with BI’s monoclonal anti-

cells contribute to dampening antitumor

body PD-1 antagonist BI 754091, a lympho-

response. OSE has several candidates in

cyte T checkpoint inhibitor in patients with

development that are designed to address

advanced solid tumors.

eventually

develop

the problem of checkpoint inhibitor resis-

Another important OSE candidate, OSE-

tance by targeting various aspects of the

703, is a humanized monoclonal antibody

tumor microenvironment (TME).

directed against the extracellular domain

Our most advanced product is Tedopi®,

of the alpha-chain of the receptor for inter-

a patented combination of 10 optimized

leukin-7 (CD127) and is cytotoxic for human

neoepitopes selected from five tumor-

cells expressing CD127. OSE-703 is cur-

associated antigens expressed in various

rently being developed in partnership with

cancers. In HLA-A2+ (a key receptor for the

the Memorial Sloan Kettering Cancer Cen-

cytotoxic T immune response) responder

ter in New York to define its efficacy pro-

P
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IN CONVERSATION

HARNESSING NATURAL
KILLER CELLS TO
TREAT CANCER

FOCUS ON NATURAL KILLER CELLS

ory cancer vaccine to combat multiple

ed with PD-L1.taNK NK cells, Avelumab,

The first natural killer cells were identified

tumor types without the use of high-dose

and N-803. Furthermore, after five infu-

in 1992 in a patient from British Columbia.

chemotherapy. Together, the companies

sions of PD-L1.t-haNK and N-803, a patient

These cells were isolated and genetically

have partnered with oncologists to create

with metastatic pancreatic cancer who

engineered to recognize any tumor type re-

a self-contained ecosystem ideally posi-

had failed standard of care experienced

gardless of the patient, providing the first

tioned to create a new paradigm in cancer

complete resolution of tumor metastasis.

allogeneic NK92 cells.

treatment.

These trials involved the world’s first
combination of off-the-shelf NK with

It was observed that NK cells that were
activated and that incorporated specific

MANUFACTURING PLATFORMS

checkpoint inhibitor plus antigen simula-

high-affinity binding receptors could bet-

NantKwest has full GMP capabilities for

tion via adenovirus, to induce immune sys-

ter mediate cancer killing. NantKwest has

NK cell production and more than one tril-

tem activation. Achieving these promising

thus engineered high-affinity NK cells to

lion NK cells in storage in a frozen state.

results in patients with advanced stages of

leverage advanced therapies already on

ImmunityBio has also achieved a full-scale

such highly aggressive cancers supports

the market.

manufacturing process under GMP for the

the hypothesis that using the tumor itself

The first engineered NK cells (haNK®)

fusion protein (IL-15 superagonist N-803).

as a source of antigens and orchestrating

have high-binding-affinity CD16 receptors,

Development of a manufacturing process

NK cells and T cells will induce immuno-

which bind IgG1 monoclonal antibodies

for the production of the novel adenovirus

genic cell death.

(mAbs), such as Herceptin (trastuzumab),

we have developed as the third leg of the

Rituxan (rituximab), and Humira (adalim-

triple treatment is underway.

EFFECTIVELY HARNESSING THE IMMUNE SYSTEM REQUIRES
ACTIVATION OF NATURAL KILLER, DENDRITIC, AND
T CELLS. NANTKWEST IS DEVELOPING OFF-THE-SHELF
THERAPIES THAT HAVE SHOWN GREAT PROMISE IN INITIAL
CLINICAL STUDIES.
> Emilie Branch, editor at Pharma’s Almanac, sat down with NantKwest’s Chairman and
CEO, Dr. Patrick Soon-Shiong, to discuss this exciting treatment option and find out why it
could be one of the most promising developments in oncology to date.

DEVISING A PATH FORWARD
Based on these early-phase clinical results,

umab), after they have been attached to
cancer cells, enabling antibody-mediated

PROMISING INITIAL RESULTS

NantKwest plans to initiate registration tri-

killing. taNK® cells are NK cells engineered

NantKwest has already conducted several

als in recurrent metastatic TNBC and pan-

to incorporate chimeric antigen receptors

phase I/II clinical trials in patients with

creatic cancer patients who have failed the

(CARs) that bind to tumor-specific anti-

multiple tumor types. Infused NK cells

standard of care. They also intend to apply

gens found on the surfaces of cancer cells.

have been well-tolerated, with no immune-

for Breakthrough Therapy Designation for

t-haNKs™ combine the haNK and taNK

related events other than fevers, which are

advanced TNBC and pancreatic cancer.

platforms in a single cell, providing innate,

desirable because they indicate activation

antibody-mediated, and CAR-directed kill-

of the immune system.

ImmunityBio

has

already

received

Breakthrough Designation from the FDA

Patients with third-line Merkel cell car-

for BCG-unresponsive CIS non-muscle-

Notably, NantKwest’s activated NK cells

cinoma and fourth-line head and neck

invasive bladder cancer, and are expect-

only contain awakened receptors and do

cancers treated with haNK CD-16 NK cells

ing results from a trial involving more than

not express killer inhibitory receptors

combined with Pfizer’s PD-L1 antibody,

200 patients. We anticipate submitting

(KIR), which can be exploited by diseased

Avelumab, and with ImmunityBio’s N-803,

registration filings with the FDA for blad-

cells to evade the killing function of NK

an IL-15 superagonist, showed durable

der, lung, Merkel cell, and pancreatic can-

cells. The company’s NK cells also carry

complete responses. Similarly, patients

cer over the next five years.

more granzyme- and perforin-containing

with triple-negative breast cancer (TNBC)

By leveraging an integrated and exten-

ing in one cell therapy.

IMMUNE SYSTEMS RELY ON TRIAD
OF CELLS

nated approach to leveraging the immune

based on the behavior of NK cells, as they

granules, thereby enabling the delivery of

who previously had failed all standards of

sive genomics and transcriptomics dis-

system in an integrated fashion. The

are programmed to kill, and assumes

a far greater payload of lethal enzymes to

care therapy for breast cancer demonstrat-

covery and development engine, together

The immune system comprises a triad of

“triple-triangle offense” being developed

that all three types of cells are needed

multiple targets.

ed durable (median progression-free sur-

with a pipeline of multiple, clinical-stage

cells that act in concert to kill cancer. Of

by NantKwest is intended to induce im-

to achieve durable, complete remission.

Unlike CAR-T cell therapies, which are

vival exceeding 13 months compared with

immuno-oncology programs, NantKwest is

these, natural killer (NK) cells are most im-

munogenic cell death leading to durable

Therefore, the use of checkpoint inhibi-

personalized (autologous) medicines that

historical controls of approximately three

uniquely positioned to be a premier immu-

portant in the initial activation of the im-

responses, even among challenging pa-

tors that only activate T cells is insuffi-

require the collection of patient blood cells

months), complete responses when treat-

notherapy company.

tient populations.

cient for the long-term treatment of can-

and individual processing per patient, Nant-

mune system. NK cells recognize compromised cells — cells from the body that have

The company’s vision is to activate the

cer. In addition, high-dose chemotherapy

Kwest’s Living Drugs in a Bag® produces an

been infected or cells that are precancer-

three types of immune cells (which every-

that leads to the destruction of NK cells

off-the-shelf therapy that can be produced

ous or cancerous. Notably, recognition

one is born with) in a quasi-simultaneous

and T cells makes little sense and may

in large multi-dose batches. This approach

occurs without the need for any specific

manner using one protocol to change the

actually have negative consequences. On

enables reduction of the risk of serious,

receptor. The other cells in the immune

outcomes for cancer patients. NantKwest's

the other hand, the use of certain chemo-

excessive immune responses that have

system triad are T cells, which are trained

approach combines cell therapy using

therapy agents at low doses has the po-

been associated with CAR-T cell therapies

to attack the compromised cells identi-

engineered, off-the-shelf (allogeneic) NK

tential to unveil and unlock tumors and

fied by the NK cells, and dendritic cells,

cells with an IL-based fusion protein to

their hidden receptors.

which train T cells. Without crosstalk be-

activate the T cells — and a cancer vac-

Carefully harnessing NK cell, dendritic

NantKwest is collaborating with clinical-

tween these three cell types, it is not pos-

cine based on an adenovirus (developed by

cell, and T cell activation is a safe immu-

stage immunotherapy company Immuni-

sible to achieve optimal treatment results.

sequencing mutations) to activate the den-

notherapy regimen that can be adminis-

tyBio on the development of combination

dritic cells that train the T cells.

tered in the outpatient setting. There is

therapies utilizing their NK cells. Immuni-

promising activity across multiple tumor

tyBio has a broad portfolio of biomolecules

TRIPLE-TRIANGLE OFFENSE

TWO-COMPANY COLLABORATION

To successfully treat cancer patients,

LOW-DOSE, OUTPATIENT APPROACH

types that avoids the ravages of high-

designed to activate endogenous NK and

therefore, it is necessary to adopt a coordi-

The triple-triangle offense approach is

dose chemotherapy.

CD8+ T cells and to develop a T cell mem-
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Patrick Soon-Shiong, M.D.
Chairman and Chief Executive Officer, NantKwest
Dr. Soon-Shiong currently serves as Chairman and CEO of NantWorks,
an ecosystem of companies aiming to create transformative global health
information and next-generation pharma development networks. Under
the NantWorks umbrella, he is the Chairman and CEO of NantKwest. He
developed Abraxane, which received FDA approval for the treatment of
metastatic breast cancer, lung cancer, and advanced pancreatic cancer.
He has pioneered novel therapies for both diabetes and cancer, published
over 100 scientific papers, and issued over 230 patents worldwide.
LinkedIn www.linkedin.com/company/nantkwest/
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> PROCESS ENGINEERING

ENABLING COMMERCIAL
MANUFACTURING FOR HIGHLY
COMPLEX SMALL MOLECULE DRUGS
THROUGH PROCESS ENGINEERING
AND TECHNOLOGICAL INNOVATION
> BY SCOTT DONCASTER, RENAUD JACQUEMART, Ph.D., AND
CLARKE MACDONALD, BIOVECTRA

M

and process (i.e., control of process haz-

TECHNOLOGY DEVELOPMENT TO SOLVE

action with equipment fabricators, while

Equally important, a low staff turnover

ards) is paramount, followed by ensur-

PROCESS ROADBLOCKS

the custom equipment was fabricated with

means that a strong contingent of subject

ing that the process design plan is able

Confident of its success in clinical devel-

consultation from process engineers.

matter experts that worked on the project

to meet client economic constraints.

opment, the customer entered into agree-

Lastly, the construction of internal capa-

from inception remain employed by the

An understanding of the behavior of

ments with larger partners and quickly

bility also allowed BioVectra to concurrent-

company, which allows for continued over-

small molecules and the potential prob-

saw its commercial forecasts grow beyond

ly and proactively plan scaled-up process

sight and training of a dedicated manufac-

lems that could arise enables anticipat-

prior projections, with approval in several

trains that would accommodate the pro-

turing team and for continued success.

ing roadblocks and rapidly providing

geographies.

cess conditions and optimal process flow

In fact, the commercialization of this

solutions, ensuring that even acceler-

Presented with the challenge of scaling

for economic production at scale. The use

product was so successful that the con-

ated projects are successfully completed.

up faster and to a much larger capacity

of multiple processing suites at varying

struction of a dedicated wing was neces-

For this specific project, where the com-

than anticipated, the only possible avenue

scales aided with acceleration and delivery

sary to increase the annual throughput.

plex synthetic API product had unique

was to align process science, process engi-

of the whole project to commercial scale in

This construction (and installation of the

characteristics requiring careful balanc-

neering, and technology innovation capa-

less than three years, including the build of

specialized equipment) has led to routine

ing of process conditions, the primary

bilities to address the challenges of scal-

a new manufacturing area.

metric-ton level production to supply the

scale-up challenge was filtration of a solid

ing as the project advanced through its

intermediate and final API. Laboratory-

development life cycle. This work included

SUCCESS, CONTINUITY, AND EXPANSION

scale filtrations for small molecules are

the redesign of certain unit operations

For this customer, the deep process sci-

applied to respond to further increases in

typically performed in a funnel using fil-

and the development of new technology

ence and process engineering expertise,

demand and to produce other highly com-

ter paper. The collected filtrate is then

in collaboration with suppliers not typi-

the extensive networks, and the ability to

plex therapeutic compounds. Our exten-

washed to provide a pure product. These

cally associated with the pharma industry.

develop new technologies that drive effi-

sive expertise in QA and cleaning valida-

filtrations can be directly scaled, some-

Working with a leading vendor in chemical

ciency and value made BioVectra the part-

tion translates into long experience with

times resulting in >2-m diameter Nutsche

thin-cake filtration to create a novel GMP

ner of choice to create a pathway to com-

multiproduct facilities.

filters, but are simply not practical for

belt filter unit provided a major break-

mercial success. The ability to support

commercial API production. Processing

through in the overall process efficiency.

projects from R&D to commercial scales,

KNOWLEDGE, COLLABORATION,

time is too long, and large volumes of sol-

Additionally, the redesign of a totally

design specific plans, and adapt to the

INNOVATION. REPEAT.

vents are required, adding unnecessary

enclosed,

press

changing needs of the market allows cus-

In this case, existing technologies were

cost. Additionally, wet cake quality is hard

emerged, providing a safe, high-yield, and

tomers to avoid the time and cost associ-

adapted to meet specific process needs.

cost-efficient solution.

ated with technology transfer from one

However, in many cases, a CDMO must

solvent-capable

filter

growing demand of the market.
The flexible technologies utilized can be

uch of the innovation occur-

cation at large scale. Complex, “boutique”

to control, which creates risk of variability.

ring in the pharmaceutical

release testing methods creating major

Since the customer had limited com-

Planning for rapid scale-up (from 10-kg to

service provider to another during scale-

develop new technologies to solve process

industry today is achieved

development time and costs are also com-

mercial experience, they requested that

>1000-kg batches) required unique inter-

up and after achieving commercial scale.

scale-up challenges.

by smaller pharma/biotech

mon. However, experienced CDMOs that

BioVectra take control of managing the

firms with limited commer-

have the ability to develop solutions can

scale-up

cial manufacturing experi-

help these innovators improve their pro-

Typical pharma filter units and centrifuge

ence. Outsourcing partners

cesses and ultimately reduce their costs.

operations were not options due to the

with deep process science and process

This case study presents the collaboration

need for thin cake filtration, extensive

engineering expertise, extensive networks

between an early-stage company that was

washing, and process constraints for cycle

Vice President, Manufacturing Technologies and Engineering, BioVectra

with traditional and nontraditional equip-

struggling with the development of a real-

times. The filtration bottleneck created

ment vendors, and the ability to redesign

istic and economically viable commercial

safety issues, supply chain hurdles, and

existing systems and develop new tech-

pathway and BioVectra, a CDMO with 50

unacceptable CoGs at larger scale.

nologies can enable scale-up and commer-

years of experience. This collaboration

A personalized, integrated approach

cialization while shortening manufactur-

led to the successful commercialization of

was adopted to ensure that development

Scott has over 25 years of industry experience in process development,
operations, capital project management, and manufacturing. His
educational background includes a BSc in biochemistry from Mount
Allison University and work towards a master’s program in biochemistry at
Queen’s University.

ing time, simplifying the supply chain, and

a product that is now improving the life of

was not performed in isolation, but rath-

reducing manufacturing CoGs.

millions of patients in the world.

er was a joint effort encompassing R&D,

Renaud Jacquemart, Ph.D.

and the process has proven to be scalable

manufacturing, quality, and procurement.

Director, Strategy & Business Development, Biologics, BioVectra

from 100-kg to 1300-kg batch sizes.

implementation

challenges.

Such was the case for a product that
formed a solvate with the crystallization

ABOUT THE AUTHORS

solvent. All typical drying techniques and

Scott Doncaster

unit operations failed to achieve sufficient
reduction of the residual solvent. BioVectra’s process development and engineering group developed a temperature and
vacuum profile for drying in a mechanically fluidized dryer to produce the API with
consistent residual solvent values. A fundamental understanding of physical chemistry led to the solution for this problem,

INTRODUCTION

PROCESS SCIENCE AND PROCESS

Process science and process engineer-

With the pressure to reduce development

ENGINEERING SOLUTIONS

ing resources were deployed to identify

times and get to the clinic as quickly as

Like many of today’s small molecule drugs,

root causes and develop specialized pro-

possible, many small and medium-sized

the product presented challenges from

cess solutions that would be amenable to

pharma/biotech companies develop pro-

synthetic (e.g., chirality, sensitive func-

implementation at large scale. The result

cesses with a focus on generating initial

tionality), efficacy (e.g., solubility, bioavail-

was a reduction in delays between devel-

material for preclinical and early-phase

ability, stability) and/or handling (e.g., high

opment phases and the identification of

clinical testing. Often, these processes

potency, controlled substances) perspec-

optimal manufacturing processes that

Clarke MacDonald

process innovation. At BioVectra, close

present challenges with respect to scale-

tives. Therapeutics are often difficult to

provided high-quality product with sub-

Business Analysis Projects, Manager, BioVectra

collaboration is not limited to internal

up and commercialization, because they

manufacture. They may require a novel

stantially reduced overall CoGs. However,

were developed without consideration for

route to circumvent existing patents, and/

no one knew then that the customer fore-

the long-term manufacturing plan, from

or may present issues around raw mate-

casts were vastly underestimated and that

the availability of key raw materials to

rial/building block availability. Safety of

technologies that would be needed soon to

control of particle size to practical purifi-

both product (i.e., control of impurities)

supply the market did not yet exist.
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Renaud has 20 years of experience in process technology and leadership
in the Biopharmaceutical industry, including roles with Batavia BioSciences,
Merck KGaA/MilliporeSigma, Natrix Separations, Sanofi Pasteur, Episkin
L’Oreal, and PurGenesis Technologies. His educational background includes
a Ph.D. in pharmaceutical engineering from the University of Grenoble and
an MBA from the University of Toronto’s Rotman School of Management.

Having a wide breadth of process knowledge — including process science and process engineering expertise — and available
technologies facilitates the development
of solutions to complex process challenges. Good predictive knowledge is also
a fundamental component of successful

Clarke has eight years of experience in bioprocess technology
development, with specific experience in translocation domain
engineering and redox reagents used in antibody–drug conjugate
manufacturing. His educational background includes a BSc honours degree
in biochemistry and molecular biology from Dalhousie University.

process and engineering personnel, but
extends to clients, vendors, and the entire
partner network who all engage in open
and transparent discussions — for the benefit of patients.
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> CANCER SCREENING

lthough colorectal cancer (CRC)
is highly treatable if caught in
the early stages, it is the third
deadliest form of cancer. Approximately

880,000

people

die of CRC and related complications worldwide every year.

Regrettably, many patients do not undergo
preventative screening for the detection

cians can download the data from the

sures and records their flux. These two

C-Scan Track to the C-Scan View worksta-

processes allow the system to calculate

tion for review and analysis to be finally

the distance between the capsule and the

signed off by a physician.

colon wall, for the detection of structural

Using Check-Cap’s proprietary soft-

abnormalities, such as colorectal polyps.

ware, physicians can use C-Scan View to
surfaces of the patient’s colon. In the 2D
view, physicians can locate and examine

mammography screening, or abdominal

abnormalities that suggest possible mass-

CT scans. Such a low dose is possible be-

es or polyps. C-Scan View’s 3D “Fillet”

cause the C-Scan capsule is in such close

mode allows for closer inspection of the

proximity to its scanning targets. Addition-

colon’s surface features. The 3D “Tube”

ally, the X-ray source and X-ray detectors

mode offers a three-dimensional outer

within the capsule are sensitive enough

view of a colon segment as seen by the

to count single photons. The source emits

capsule, and, in 3D “Fly” mode, the model

THE UNMET NEED IN COLORECTAL CANCER

three beams to scan the colon as the cap-

follows the journey taken by the capsule,

SCREENING

sule moves through the digestive tract. The

creating a view from the perspective of the

In 2005, Dr. Yoav Kimchy founded

X-ray source emission is only powered

capsule itself.

scanning capsule-based system for the
detection of precancerous polyps in the
colon, was created to lift the barriers to
screening and allow people to stay away
from this devastating disease.

Check-Cap. Dr. Kimchy started looking

Q1 2020

After the test has completed, techni-

photons bounce back, the capsule mea-

conventional X-ray imaging techniques,

Check-Cap’s C-Scan®, the first prep-free

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

finished.

in the colon wall and lumen. When these

create 2D and 3D models of the interior

cedures or required bowel preparation.

62 PHARMA’S ALMANAC

then notifies the patient that the test is

they interact with the electrons of atoms

The C-scan uses ultra-low dose ra-

largely due to the invasiveness of pro-

> BY ALEX OVADIA, CHECK-CAP

Compton scattering, a process in which

diation, hundreds of times lower than

of polyps before they turn into cancer,

INNOVATING TO
INCREASE ADHERENCE
FOR COLON CANCER
SCREENING

CHECK-CAP’S C-SCAN®,
THE FIRST PREP-FREE
SCANNING CAPSULEBASED SYSTEM FOR
THE DETECTION OF
PRECANCEROUS POLYPS
IN THE COLON, WAS
CREATED TO LIFT THE
BARRIERS TO SCREENING
AND ALLOW PEOPLE TO
STAY AWAY FROM THIS
DEVASTATING DISEASE.

Other

patient-friendly,

non-invasive,

while the capsule moves through the colon.
THE POTENTIAL OF C-SCAN

for potential solutions to the problem of

CRC screening tests have been devel-

The capsule's processing unit collects

colon cancer screening after failing to

oped during the last decade, which lever-

the data acquired during passage through

The impact of our technology is clear.

persuade his father, who was at high risk

age blood and stool samples in search of

the colon and transmits it through radio-

By providing a prep-free, patient-friendly

of developing the disease, to have a colo-

cancer biomarkers. While those tests can

frequency communication to the C-Scan

option, the technology has the potential

noscopy for colon cancer screening.

help with early cancer detection, they are

Track, an external wearable tracking sys-

to increase screening adherence. When

The imaging-based tests available at

not preventative, and they are only sensi-

tem. The gastrointestinal tract’s natural

more patients undergo preventive cancer

the time included sigmoidoscopy, opti-

tive at detecting cancer. But, why wait for

motility moves the capsule on its course,

screenings following suggested timelines,

cal colonoscopy, and computed tomog-

cancer? Check-Cap’s goal is to provide

and the patient can go about their day

there is a greater chance of cancer pre-

raphy (CT) colonography. Dr. Kimchy

patients with a patient-friendly alternative

normally.

vention by detecting abnormalities before

soon began to understand the many bar-

that can detect structural abnormalities

riers preventing patients from taking

before they turn into cancer

the tests, such as the invasiveness of

The only action required of the patient

they turn into cancer, as well as detecting

is to begin the screening process by swal-

cancer early enough, when treatment op-

lowing the capsule with a small amount

tions are more effective.

the procedures and sedation, pain, and

THE BREAKTHROUGHS BEHIND C-SCAN

of radiopaque contrast solution along

Colorectal cancer is the third most

embarrassment, as well as the required

TECHNOLOGY

with a tablespoon of fiber. Patients will

common form of cancer and is highly pre-

bowel preparation, which involves ex-

The C-Scan System utilizes an ultra-low

excrete the capsule naturally after the

ventable. We hope we can soon offer this

tensive diet restriction, fasting, or laxa-

dose of an X-ray emitting capsule, an inte-

scan is completed, and it does not need

technology to as many patients as possi-

tives. Insufficient bowel preparation

grated positioning, control, and recording

to be retrieved, since all the data is com-

ble. Our vision is to see our products used

can hinder optimal visibility, which af-

system, as well as proprietary software to

municated from the capsule to the track-

all over the world to contribute to reduc-

fects the test’s accuracy and disrupts

generate 2D and 3D maps of the inner lin-

ing device throughout the test. The track

ing CRC incidence worldwide.

the normal operation of the procedure.

ing of the colon. What is unique about this

Dr. Kimchy’s goal was to develop a solu-

technology is that unlike other X-ray diag-

tion that adapted the procedure to the

nostics systems, the C-Scan capsule – C-

patient, instead of adapting the patient

Scan Cap® contains the X-ray emitter and

to the procedure. He believed that a

the X-ray detector on the same surface.

more patient-friendly prep-free preven-

The system relies on two distinct physi-

tative screening test would increase

cal phenomena that occur between X-ray

screening adherence rates and save

photons, the contents of the colon, and the

lives. This realization led him to devel-

colon’s epithelium. The first, X-ray fluores-

op C-Scan, Check-Cap’s key technology,

cence, occurs when X-ray photons emit-

a CRC screening device delivered in the

ted by the capsule and ingested contrast

form of an ingestible capsule. Unlike

agent interact to produce secondary X-ray

tedious, embarrassing procedures like

photons, some of which are back-scat-

colonoscopies, C-Scan enables prep-

tered, recognized, and recorded by X-ray

free screening while patients continue

detectors in the capsule. The X-ray pho-

their daily routines.

tons emitted by C-Scan also go through

P
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> DRUG DELIVERY

ucleic acid–based cancer im-

without causing unwanted side effects.

cytokines, indicating good biocompatibil-

STARTING WITH A LICENSING BUSINESS

munotherapies and viral vac-

The unique, irregular surface structure

ity and low toxicity. Furthermore, analyses

MODEL

cines require special delivery

of Nuvec® particles, coupled with poly-

have shown that Nuvec particles remain

The business model adopted by N4 Phar-

systems. Lipid nanoparticles

ethyleneimine (PEI), effectively traps and

at the site of injection without dispersion

ma at this stage is to license Nuvec tech-

are commonly used but suffer

protects nucleic acids (e.g., mRNA, pDNA)

into the plasma, liver, lung, spleen, and

nology to biotech and pharma innovators

some significant limitations.

as they travel to cells. The Nuvec particle

brain, allowing targeted release as they

developing novel cancer treatments and

N4 Pharma has developed a

carrying the DNA/RNA attaches to the cell

degrade.

antiviral vaccines. Once we have the dis-

novel silica nanoparticle technology ide-

membrane and is taken up into the cell via

ally suited for RNA/DNA delivery that overcomes these limitations.

has

persion of the technology established,

general and dynamin-mediated endocyto-

revealed that it is broadly applicable to a

we will begin forming collaborations with

sis. Once inside a cell, the PEI changes its

wide range of modalities and treatments.

companies with DNA/RNA product looking

charge and begins to disassociate from the

In addition to mRNA and pDNA, we have

for an alternative to LNP delivery systems,

NANOSILICA DESIGNED FOR DNA AND RNA

particle, releasing some DNA/RNA. The

begun exploring the potential of Nuvec

both those that are facing issues with liver

DELIVERY

particle spikes also start to disintegrate,

to deliver much smaller siRNA molecules

toxicity, particle size, early release, poor

Silica is a well-known substance that has

releasing more of the nucleic acid into the

and expect to realize similar results.

cell penetration, and those that want to

been widely used in many different appli-

endosome. The released PEI ruptures the

cations, including various consumer and

endosome membrane, releasing the DNA/

DISPERSION OPTIMIZATION UNDERWAY

pharmaceutical products. Mesoporous sil-

RNA into the cytoplasm. The nucleic acids

During our preclinical studies, we dis-

ects through preclinical testing into the

ica nanoparticles are hollow particles that,

are then free to be taken up into the nucle-

covered that the spiky nature of the Nu-

clinical phase and ideally onto commer-

when the surface is appropriately modi-

us, where they express protein, which is

vec nanoparticles, while providing an

cialization, realizing milestone payments

fied, can be used to trap a wide range of

presented on the cell membrane to attract

ideal structure for transporting nucleic

as they progress.

molecules with varying chemistries. In the

and activate T cells.

acids, can also lead to agglomeration.

Evaluation

of

Nuvec

to

date

avoid them altogether.
The intention is to support such proj-

immune

Current efforts are focused on evaluat-

BRINGING NOVEL IDEAS TO MARKET

to nontoxic by-products that are passed

response which, owing to the adjuvant

ing different techniques to ensure com-

The revenues earned with this licensing

out of the system, allowing for the slow re-

nature of Nuvec, is boosted by the attrac-

plete and long-lasting dispersion of the

strategy will be used to expand N4 Phar-

lease of the entrapped compounds.

tion of large numbers of innate (antigen-

nanoparticles. The goal is to establish a

ma’s portfolio. The company was estab-

At N4 Pharma, we have been developing

presenting) immune cells and increased

CMC process that yields a nanoparticle

lished to commercialize novel technolo-

a novel silica nanoparticle technology for

activation of the adaptive immune system

dispersion that exhibits a consistent and

gies initially developed at universities that

the delivery of vaccines and drugs, with a

(T and B cells).

robust response in vivo as has been ob-

lack the resources to bring them to market.

body, silica nanoparticles degrade slowly

The

result

is

a

localized

particular focus on supporting the com-

The Nuvec technology is only the first

tained in vitro.

mercialization of cancer treatments and

ADVANTAGES OVER LIPID-BASED SYSTEMS

The general Nuvec production process

example of how N4 Pharma will bring a

viral vaccines based on mRNA and pDNA.

Technologies designed for the delivery of

has been developed using standard tech-

technology to the point where its commer-

licensed

nucleic acid immunotherapies and can-

nologies and is designed to be readily

cial potential can be realized — a point that

from researchers at the University of

cer vaccines, in addition to protecting the

scalable. We are in the process of evalu-

could not have been reached in the aca-

REVOLUTIONIZING
SILICA NANOPARTICLE
DRUG DELIVERY

Queensland (UQ) in Australia, was devel-

drug substance/vaccine from the immune

ating potential manufacturing partners

demic arena. With the revenues generated

oped as a nanosilica system for the delivery

system and delivering it to the site of ac-

for GMP production. While we do not

from the licensing of Nuvec, we will be able

of hepatitis B vaccine that would reduce

tion, ideally enable high loading levels and

yet require GMP-grade product, once

to acquire additional IP/technologies and

the number of doses per day from three to

controlled release without any unintended

the CMC process is established (the end

strengthen our offering.

one. Researchers there were working with

losses and with good biocompatibility, low

of 2020 or early 2021) and we begin col-

In addition, further down the road, it is

a silica particle that, while effective for old-

toxicity, and biodegradability.

laborating with pharma partners, hav-

certainly possible that N4 Pharma will be

ing a GMP process in place will facilitate

in a position to develop our own therapies/

ramp-up to meet future customer needs.

vaccines leveraging Nuvec.

> BY NIGEL THEOBALD, N4 PHARMA

The

original

technology,

er vaccines, was not suitable for use with

Lipid nanoparticles (LNPs) have been

more advanced new vaccines based on

the delivery vehicle most widely explored

DNA, RNA, siRNA, and other nucleic acids.

for nucleic acid vaccines. While they have

Direct delivery into the cell is not efficient

many attractive qualities, LNPs have some

for these biomolecules, because they are

significant drawbacks — the biggest being

negatively charged. However, a version of

stimulation of the release of systemic

the UQ nanoparticles with spikes on the

inflammatory cytokines and accumulation

silica surface was found to be effective for

in the liver and spleen with the potential

this exact application, and we agreed to an

for toxicity. In addition, loading levels for

exclusive commercialization contract with

DNA/RNA into LNPs tend to be low.

UQ for a nanosilica system for delivering

Nuvec has been shown capable of gen-

vaccines and therapeutics, and so Nuvec®

erating a

was created.

duction (TH1 response), which is necessary

strong interferon gamma pro-

to fight intracellular parasites, such as
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FOCUS ON CANCER AND PROPHYLACTIC

viruses, and to efficiently kill cancer cells.

VACCINES

The spiky structure allows for the strong

The challenge we have with novel medi-

binding of DNA/RNA and higher loading

cines is the need to deliver a sufficient

capacity. Preclinical studies have shown

quantity of nucleic acid into the cells

low induction of systemic inflammatory

P
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BENEFITS OF DRUG REPURPOSING

ARTIFICIAL INTELLIGENCE

Over 3000 developmental drugs have
failed to make it to the market. However,
any of these compounds, as well as approved drugs, could potentially be valuable for the treatment of diseases not yet
identified. This is why drug re-innovation
is key. Drug re-innovation involves the
identification of new indications for these
existing APIs that have already undergone

IN 2018, BIOXCEL
THERAPEUTICS WAS
THE FIRST COMPANY
APPLYING AI TO THE
IDENTIFICATION
OF NEW DRUG
CANDIDATES TO GO
PUBLIC.

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS
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patients. Development plans for the acute
treatment of agitation using BXCL501 in

PROMISING IMMUNOTHERAPY CANDIDATE

hyperactive delirium and opioid withdraw-

BXCL701 is an investigational orally avail-

al are also underway. In addition, a number

able systemic innate immunity activator

of other candidates have been identified

that inhibits dipeptidyl peptidase (DPP)

through our platform technology, which we

8/9 and blocks immune evasion by target-

are in the process of investigating.
Our intention is that BioXcel Thera-

als tend to be higher than for novel com-

III trials but failed when tested for its in-

cal company within the next 5–10 years.

pounds, with development and approval

tended application.

With multiple innovative neurological and

Using our AI technology, we were able

immune-oncology drugs on the market

to determine that BXCL701 is complemen-

that address unmet patient needs and a

a number of psychiatric conditions. It is

tary to checkpoint inhibitors in patients

pipeline of numerous new drugs that we

BIG DATA ADVANTAGE

estimated that approximately 19 million

that don’t respond to treatment with these

can bring forward, we are in an attractive

The quantity of data available on these

people are at risk of agitation, and 8.3 mil-

drugs alone, which is the majority. BioX-

position to serve the industry.

compounds, biochemical pathways, and

lion in the U.S. suffer from agitation each

cel Therapeutics is currently developing

drug mechanisms of action is vast. Artifi-

year. Early identification and prompt inter-

BXCL701 for the treatment of a rare form

cial intelligence (AI) and machine learning

vention to relieve agitation are essential

of prostate cancer and for pancreatic can-

(ML) can evaluate millions of articles in

to avoid symptomatic escalation and the

cer in combination with other immuno-

a few hours, establish metadata relation-

emergence of aggression. A non-invasive

oncology agents.

ship maps for specific APIs, and identify

therapy that causes rapid symptom relief

secondary and tertiary connections.

and de-escalates agitation is necessary to

activity

avoid the costly and traumatic use of coer-

issues, which is not the case for BXCL701,

LEVERAGING AI AND ML

cive techniques, which requires admission

making it one of the most advanced can-

BioXcel Therapeutics was spun out of

and prolonged hospitalization.

didates of its kind. We have a broad plan

can be significant.
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effect and is ideal for highly aggressive

prevention of episodes of acute agitation.

peutics will be a leading pharmaceuti-

times shortened. As a result, cost savings

Artificial intelligence and machine learning enable rapid
identification of new applications of existing APIs, greatly
facilitating drug development and drug re-innovation.

that will provide an immediate calming

bined with a drug to treat it, enabling the

previously was evaluated in phase II and

profiles. Success rates for phase III tri-

BY VIMAL MEHTA Ph.D., BIOXCEL THERAPEUTICS

with an intramuscular version of BXCL501

having a device to predict agitation, com-

ing fibroblast activation protein (FAP). It

safety studies and have known safety

FACILITATING DRUG
RE-INNOVATION WITH
ARTIFICIAL INTELLIGENCE

peutics will be in the unique position of

Most other drugs with innate immunity
suffer

from

safety/tolerability

BioXcel Corporation in March 2017 to le-

Most drugs used to treat agitation today

for developing this drug and expect data

verage AI and ML for drug re-innovation.

are antipsychotics or tranquilizers such as

readouts in 2020 that will provide strong

Our approach leverages existing approved

benzodiazepines. Many are administered

indications of where the drug will be able

drugs and/or clinically evaluated product

by injection, which can be threatening to

to play the greatest role.

candidates together with big data, a unique

patients. BXCL501 is our investigational,

AI platform, and proprietary ML algo-

oral sublingual thin-film formulation of

RENEWABLE PIPELINE

rithms to identify new therapeutic indices.

dexmedetomidine (Dex), a selective alpha-

Given the Big Data/AI/ML approach to

As a wholly owned subsidiary, we have

2a receptor agonist for the treatment of

drug development used by BioXcel Thera-

access to the technology being developed

acute agitation. It targets a totally differ-

peutics, we have a continuously renewable

by BioXcel Corp and our sister company

ent mechanism and does not have seda-

pipeline backing our two lead candidates.

InveniAI, which is commercializing propri-

tive properties or cause unwanted side

We are already expanding that pipeline

etary pharma discovery and development

effects. An initial phase Ib trial in schizo-

and drug benchmarking engines EvolverAI

phrenia patients demonstrated safety

and PharmGPS®.

and confirmed the ability of BXCL501 to

In 2018, BioXcel Therapeutics was the
first company applying AI to the identifi-

induce significant calming for a period of
6 hours or more.

cation of new drug candidates to go pub-

Currently, we have a phase Ib trial in

lic. We have a broad investor base around

Alzheimer’s patients and a phase III pivot-

the world and a drug development team

al trial in patients with schizophrenia and

with experience bringing drugs to market.

bipolar disorder underway. Data readout

The seamless integration of AI/ML and

for the phase III trial is expected in mid-

drug development expertise provides us

2020 and we expect to bring the drug to

with a unique advantage and is the key to

the market in 2021.

our success.

Another exciting area of interest for us
is the development of a tracker app that

NEUROSCIENCE APPLICATION

predicts agitation episodes. We hope that

Agitation is a common and costly (ap-

patients using this app can avoid entering

proximately $40 billion per year health-

agitated states that lead to hospitaliza-

care burden) symptom associated with

tion. With this technology, BioXcel Thera-

P

OVER 3000
DEVELOPMENTAL DRUGS
HAVE FAILED TO MAKE
IT TO THE MARKET.
HOWEVER, ANY OF THESE
COMPOUNDS, AS WELL
AS APPROVED DRUGS,
COULD POTENTIALLY
BE VALUABLE FOR
THE TREATMENT OF
DISEASES NOT YET
IDENTIFIED.
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PRECLINICAL MODE LS

CYNBIOSE FOUNDING AND FOCUS

studying NHPs in preclinical trials helps

and veterinary teams that specialize in

cially in the gut tissue. We believe NHPs

I began my career as a trained veterinar-

bridge the gap that exists in translation-

veterinary medicine and laboratory ani-

are relevant models for microbiota test-

ian with a Ph.D. in microbiology and a

al research from small animal models to

mal science who handle and supervise all

ing and plan to study the interactions be-

background in primatology and worked at

humans.

medical aspects of a study. To keep apace

tween the NHP microbiota and disease to

with recent growth, we plan to double our

progress drug candidates to clinical test-

the Institut Pasteur as a scientist and at

PROVING THE LINK
BETWEEN THE MICROBIOTA
AND THE HUMAN IMMUNE
SYSTEM IN NON-HUMAN
PRIMATES
BY HUGUES CONTAMIN, Ph.D., CYNBIOSE

Before a drug can be considered safe enough to be tested
on humans, it must go through rounds of preclinical testing
on animal models. While rodents are most common,
non-human primates (NHPs) are the most anatomically
similar to humans, and share many physiological parallels,
such as highly similar immune systems. Cynbiose is a
French preclinical contract research organization (CRO)
that specializes in developing non-human primate animal
models to demonstrate that drug candidates are ready to
go to clinical trials.

68 PHARMA’S ALMANAC

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

Q1 2020

several CROs before founding Cynbiose

PRECLINICAL CAPABILITIES

capacity over the next two years with the

ing. As drug candidates targeting the mi-

in 2008. My vision for the company was to

Cynbiose has extensive preclinical capa-

construction of a new, larger facility that

crobiota continue through the research

create a CRO focused exclusively on pre-

bilities, including challenging administra-

will be held to the same standards of qual-

and development phases, certain hurdles

clinical research in NHPs. Aside from a

tion routes, such as pulmonary nebuliza-

ity and built for animal welfare.

have been presented, including the need

sole focus on NHPs, Cynbiose differenti-

tion, intrathecal or synovial injection, as

ates ourselves from other CROs based on

well as more routine delivery. We can sam-

PROPRIETARY EFFICACY MODELS

our service offerings, including the abili-

ple all primate biological materials, in-

We are constantly developing proprietary

FUNDING FROM THE FRENCH

ty to work with pathogens and microbiota

cluding blood, cerebrospinal fluid, urine,

efficacy models based on sponsor needs.

GOVERNMENT

in a closed environment, which allows for

feces, semen, saliva, synovial fluid, bron-

A recent example of this was with our

On January 28, 2020, we received a $2.1

work on infectious diseases.

choalveolar lavage, and bone marrow and

stroke model, which was developed based

million grant from the French govern-

conduct biopsies of all types of tissues

on a large number of animals — something

ment to focus our efforts on the microbi-

and organs.

that is atypical. Our stroke model is nearly

ome and infectious disease. We will use

Perhaps the main differentiator at
Cynbiose, however, is our flexibility. We

for translational research models.

can design customized protocols (includ-

We also have access to different in vivo

complete, and we are now starting a proj-

these funds to continue to improve on and

ing complex protocols) based on client

functional imaging techniques, including

ect studying the human metapneumovirus

conduct our research, being that we have

requests. Because our specialty is work-

a scanner, micro-CT scanner, ultrasound

(hMPV), a virus that infects children under

the first NHP efficacy model for studying

ing with NHPs, we know which species

scan, 3T and 1.5T magnetic resonance

6 months old — we plan to study the lung

the microbiome. The Cynbiome project

are most appropriate for various types

imaging (MRI), PET-MRI, and PET scan.

microbiota and how it is impacted by neb-

will initially focus on preclinical valida-

of studies. We also adhere to a GLP-like

These imaging devices can also be used

ulized drugs. In order to access the most

tion for the safety of live biotherapeutic

quality management system.

in human subjects, thus ensuring trans-

innovative technology and continue to

products (LBPs). This will be followed by

lational protocols to be implemented.

progress our work, we maintain strategic

studying the microbiota as a biomarker

partnerships in the industry.

of or natural adjuvant to anti-infective

BENEFITS OF PRECLINICAL TESTING

We have developed proprietary and

IN NHPS

innovative capabilities such as complex

The advantage of working with NHPs is

neurobehavioral assessment and central

THE CYNBIOME PRECLINICAL EXCELLENCE

especially apparent when testing drugs

pharmacokinetics procedures. Thanks to

NETWORK

that target an immune response. With

a network of preferred partners, we can

The goal of the Cynbiome project is to

microbiota and infectious diseases, as

the recent explosion of immuno-oncolo-

propose state-of-the-art analytical ser-

address microbiota-based therapeutic

well as other illnesses, and the impact

gy candidates, vaccines, and treatments

vices that have been specifically devel-

candidates that have failed in spite of

the microbiota has on therapies, includ-

for communicable diseases, using a NHP

oped and validated for NHP research,

being successful in rodents. We believe

ing in response to cancer treatments,

animal model that has the closest resem-

including immune system monitoring

that these failures are largely due to dis-

Cynbiose will play a key role in bringing

blance to the human immune system al-

(Luminex, ELISA, Elispot), flow cytom-

crepancies in the microbiota, which vary

developing therapies to the clinic. NHPs

lows a drug that performs well in the pre-

etry, cytokine measurement, immuno-

greatly among different species. Thanks

are the closest animal model to humans

clinical environment to have a greater

histochemistry, histological analysis and

in part to extensive HIV testing per-

and, therefore, the best animal model

chance of success clinically. This is also

clinical pathology. Our BSL-2 and BSL-3

formed on macaques, we have a deep un-

to study therapies on, with results from

a factor when testing drugs that target

facility allows us to take on studies that

derstanding of the NHP immune system,

preclinical testing more likely to be rep-

the central nervous system and must

involve viral vectors or products of this

which is very similar to humans — espe-

licated in the clinic.

cross the blood–brain barrier, which

type and infectious agents.

agents and will be extended to other therapeutic areas.
By examining the link between the

P

is very different in rodents but similar
among humans and NHPs. NHPs allow

ANIMAL WELFARE, EXPANSION, AND

the same target to be tested, making it

PARTNERSHIP

even more clinically relevant.

Our facility houses up to 100 animals at a

Preclinical testing is an essential com-

time. We build our cages vertically in or-

ponent of a drug’s life cycle, though the

der to reflect how NHPs live in the wild,

duration of the NHP preclinical study

as well as to make the most efficient

depends on the outcome of the candi-

use of our existing space, keeping with

date. For instance, a candidate’s poten-

AAALAC (Association for Assessment and

tial for success is usually clear almost

Accreditation of Laboratory Animal Care

immediately during the preclinical phase

International)

based on efficacy and toxicology results.

has been AAALAC accredited since June

If the sponsor decides to continue with a

2015. This accreditation demonstrates

candidate, regulatory studies will occur

that we follow and respect the highest

for approximately 6–12 months, followed

level of animal care and are committed to

by clinical trials, which will begin one

animal welfare and the health and safety

to two years later. The data produced by

of our staff. We have trained technicians

requirements.

Cynbiose
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> EPIGENETICS

TRANSLATING
EPIGENETIC RESEARCH
INTO PROMISING
CANCER THERAPIES
> BY JIGAR RAYTHATHA, CONSTELLATION PHARMACEUTICALS

Epigenetic regulators change the architecture of
chromatin by either adding, binding to, or removing
chemical tags, allowing it to adopt an open configuration
to facilitate gene expression or, conversely, a closed
configuration to suppress gene expression. Abnormal
cells, such as proliferating cancer cells, can usurp these
epigenetic mechanisms, ultimately leading to disease.
Epigenetic regulators also govern the differentiation of
immune cell populations by promoting and suppressing
certain genes that are specific for each type of immune
cell. Because epigenetic regulators control gene
expression in many types of cells, they play a role in
many different diseases and are potentially attractive
drug targets.
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APPLYING TRANSLATIONAL EXPERTISE

sion is a promising therapeutic approach

volume

improve-

We are currently conducting the ProSTAR

The first epigenetic inhibitors caused

to both induce cancer cell killing and

ments, conversion of transfusion-depen-

phase Ib/II clinical trial of CPI-1205 in

broad changes to gene expression across

enhance anti-tumor immunity.

dent patients to transfusion independence,

combination with second-generation ARS

reductions,

symptom

thousands of genes, resulting in unintend-

Targeting chromatin modification cre-

hemoglobin increases, and improvements

inhibitors (enzalutamide or abiraterone)

ed and often undesirable effects. The next

ates broader opportunities for restoring

in bone marrow fibrosis. We believe that the

in metastatic castration-resistant prostate

phase focused on targeted epigenetic reg-

desired genetic outcomes in many differ-

combination of CPI-0610 and ruxolitinib

cancer. In the phase Ib portion of the study,

ulators in genetically defined cancer con-

ent diseases without the need to target

could transform the standard of care in

we observed deep and durable responses,

texts, specifically on mutated regulators

specific mutated genes. However, tying

first-line MF, providing greater activity than

including 80% reductions in prostate-

with abnormal function that cancer cells

the effects within specific contexts to spe-

ruxolitinib alone, with lower levels of anemia

specific antigen, in subsets of a hetero-

depend on for growth. These genetically

cific patient populations and constructing

that could help some patients initiate treat-

geneous population of advanced mCRPC

defined approaches underestimate the

disease models and assays that will pro-

ment earlier or continue treatment longer.

patients in combination with either abi-

potential of identifying, and specifically

vide the relevant context are crucial.

targeting, epigenetic regulators in cancer.

raterone or enzalutamide. In phase II, we
INHIBITION OF EZH2 IN PROSTATE CANCER

continue to gather data, including on the

INHIBITING BET READERS IN

EZH2 is a component of the polycomb

durability of response and on biomarkers

integrated epigenetics platform designed

MYELOFIBROSIS

repressive complex 2 (PRC2), which is

that could suggest which patient popula-

to overcome these shortcomings. We com-

Bromodomain and extra-terminal domain

responsible for healthy embryonic devel-

tions are most likely to benefit. Phase II

bine our understanding of transcriptional

(BET) proteins act as epigenetic readers,

opment. As an epigenetic writer, EZH2

data will be presented in mid-2020.

regulation by epigenetic regulatory pro-

transmitting the signal carried by acety-

methylates histones, leading to the sup-

CPI-0209 is our second-generation EZH2

teins with our knowledge of the assays that

lated lysine residues on histones and tran-

pression of gene expression, and abnor-

inhibitor designed to achieve comprehen-

are appropriate for identifying the relevant

scribing it into various phenotypes. Abnor-

mal EZH2 function has been implicated

sive target coverage through extended on-

chemical matter involved in target modu-

mal BET function has been implicated in

in specific cancers.

target residence time. Once CPI-0209 binds

lation; this is supported by our extensive

cancer through several means, including

Prostate cancer is the second most com-

to EZH2, it remains bound for months.

library of small molecules, including com-

chromosomal translocation, gene amplifi-

mon type of cancer among men in the Unit-

The compound has demonstrated more

mercially sourced and in-house synthe-

cation, and gene overexpression.

ed States and the second leading cause of

robust anti-tumor activity compared with

Constellation Pharmaceuticals has an

sized compounds; a library of chemical

Dysregulated BET signaling is involved

cancer death in this population. In pros-

first-generation EZH2 inhibitors in pre-

probes comprising selective and potent

in a number of diseases, including myelo-

tate cancer, the androgen receptor signal-

clinical models of multiple cancer types.

inhibitors of specific epigenetic regula-

fibrosis (MF), by promoting the generation

ing (ARS) pathway is the primary driver of

We are studying CPI-0209 in a phase I/

tors; and a translational element.

of aberrant megakaryocytes from hemato-

tumor growth in prostate cancer. Evidence

II clinical trial in advanced solid tumors.

The latter builds on our experience

poietic stem cells. The two approved thera-

suggests that EZH2 enhances AR signal-

working with epigenetic pathways and tar-

pies are both JAK1/2 inhibitors and gener-

ing, which may lead to increased tumor

LOOKING TOWARD THE FUTURE

gets. We have a staff of approximately 20

ally offer symptomatic improvement, but

growth, and that EZH2 is utilized by pros-

Going forward, we will continue to build on

translational scientists with the expertise

many patients receiving treatment do not

tate cancer cells to establish resistance to

our strong scientific roots in epigenetics

needed to make the connections between

respond well, while responders can devel-

ARS inhibitors.

while leveraging our growing translational

epigenetic regulation and specific diseas-

op resistance within five years.

CPI-1205 is a small molecule EZH2 inhib-

expertise to explore programs from a dis-

CPI-0610 is a potent small molecule

itor that has been shown to inhibit tumor

ease strategy perspective, enabling us to

designed to selectively inhibit the function

growth as a single agent and to enhance the

branch into other areas and ensure the

Our novel therapeutics target the writer,

of BET proteins to decrease the expression

efficacy of cancer therapies, including ARS

future of the company from a sustainable

reader, and eraser classes of epigenetic

of abnormally expressed genes in cancer.

inhibitors, in a preclinical prostate cancer

development and commercial perspective.

regulators and selectively modulate gene

In so doing, the compound may impede the

model. We have prioritized clinical devel-

Our goal is to become a fully integrated

expression.

chemi-

differentiation of myeloid cells to mega-

opment of CPI-1205 as a combination ther-

discovery, development, and commercial

cally modify chromatin, readers recognize

karyocytes, a key hallmark of the disease.

apy with ARS inhibitors in prostate cancer.

organization in oncology.

chemical modifications on chromatin and

Constellation is exploring the hypothesis

bind to these modifications using special-

that these myeloid cells may proceed down

ized protein domains, and erasers remove

a different pathway.

es. This translational approach is informing the next wave of our discovery efforts.

Epigenetic

writers

chemical modifications from chromatin.

Our preclinical studies and translational

Each activity leads to modification of the

insights from our first-in-human study of

chromatin architecture and thus impacts

CPI-0610 led us to prioritize the clinical

gene transcription.

development of CPI-0610 in myelofibrosis.

We are focused on targets whose inhibi-

We are currently conducting a global phase

tion modulates gene expression in a highly

II study of CPI-0610 in patients with MF to

selective manner; that have broad develop-

investigate its performance, alone and in

ment opportunities, including biomarker-

combination with ruxolitinib in both first-

defined contexts; and whose inhibition

line and second-line contexts. Preliminary

may reprogram immune cells in the tumor

data presented in December 2019 showed

microenvironment to enhance anti-tumor

evidence of activity across a broad range of

activity. These distinct classes of epigen-

MF parameters in JAK-inhibitor-naïve and

etic regulators are broadly druggable, and

ruxolitinib-resistant or -intolerant patients.

selective reprogramming of gene expres-

Evidence

of

activity

included

spleen

P
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IN CONVERSATION

PUTTING PRESSURE
ON QUALITY RESEARCH,
DRUG DEVELOPMENT,
AND CANNABIS (CBD)
PRODUCTS
> Pressure BioSciences (PBIO) is developing a number of unique technology platforms involving the application of high
hydrostatic pressure to accelerate and enable higher-quality research, drug discovery and development, and the
manufacture of cannabinoid (e.g., CBD) products. David Alvaro, editor at Pharma’s Almanac, sat down with Pressure
BioSciences Chairman and CEO, Richard T. Schumacher, to discuss these promising developments.

more likely to be in their natural state than

high pressure, and discharged at high

which remain unchanged and can be more

traditional techniques for achieving cell

pressure through a special flow-path that

effectively absorbed by the body.

lysis. PCT can further allow access to pro-

leads to a patented dynamic (nano-gap)

The BaroShear K45 System has a maxi-

teins and enzymes not seen when cells are

valve under ultra-high shear conditions,

mum throughput capacity of approximately

mechanically or chemically degraded; 5%

destroying most (if not all) pathogens in the

1 L/hour and is suitable for processing small

to 10% of the total proteins obtained using

liquid and generating highly stable, water-

(20 mL minimum) to moderate volumes of

PCT are only observed when this method

soluble nanoemulsion.

high-value CBD oil to nanoemulsion levels

UST has been shown to turn hydropho-

with minimal loss during production. PBIO

PCT is also accelerating the investiga-

bic extracts into stable, water-soluble for-

is developing a small, benchtop version of

tion of proteins after isolation from cells.

mulations at laboratory scale and offers

the BaroShear instrument for small-volume

Protein digestion is a critical part of sci-

the potential to produce stable nanoemul-

processing and R&D activities, as well as a

entific research. Using conventional tech-

sions of oil-like products in water, with

much larger version for very high–volume

niques, protein digestion often takes hours

applications in many markets, including

production. PBIO is also developing the

and can be difficult to perform consistent-

pharmaceuticals and nutraceuticals, such

UST Platform for commercialization, with

ly. Using PCT, protein digestion is gener-

as medically important plant oil extracts.

an expectation that initial orders for the

is used.

ally achieved in minutes under controlled

The company is initially focusing its

and reproducible conditions. The company

UST platform in two areas. First, through

currently has over 300 PCT instrument

a partnership with Ohio State Univer-

systems placed in approximately 225 aca-

sity and funded with a four-year, $1 mil-

demic, government, pharmaceutical, and

lion grant from the USDA, a system is

SMALL COMPANY TACKLING BIG
ISSUES

biotech research laboratories worldwide.

being developed and patented that will

The biggest challenge facing PBIO is that

enable the production of small and large

it is a small company with limited funding

amounts of milk and other dairy products

and bandwidth, but with a vast array of

that are expected to be shelf-stable for

exciting and potentially lucrative opportu-

months at room temperature.

nities. Because of these limitations, PBIO

ADDRESSING FOLDING AND
AGGREGATION ISSUES
Misfolding (undesired folding configu-

BaroShear K45 will be installed and billed
by late 2020.

rations) and aggregation (clumping) of

A second project involves the produc-

appears to be laser-focused on pursuing

proteins being developed for potential

tion of cannabidiol (CBD) nanoemulsions.

the opportunities that offer the highest

therapeutic purposes directly impacts

CBD and other cannabinoid derivatives are

potential return combined with the best

their efficacy and can have serious safety

isolated from the hemp plant as a poorly

chance for success: cancer with the PCT

consequences. PBIO has discovered that

water-soluble oil. As a result, only about

platform, protein therapeutics develop-

some proteins with incorrect structural

10% of the CBD is extracted by the body

ment with the BaroFold platform, and the

configurations, when placed under pres-

before the CBD oil is excreted. Numer-

production of CBD nanoemulsions with

MAKING THE APPLICATION OF
HIGH PRESSURE SAFE

The challenge has always been to devel-

Technology (PCT), BaroShear Technology

sure at certain conditions, will denature

ous companies are exploring chemical

the UST platform. “We believe these three

op high-pressure processes that are safe

(BaroShear), and Ultra Shear Technology

and subsequently return to their proper,

modification and encapsulation methods

opportunities offer the potential for sig-

“Pressure is an amazing force of nature,”

yet effective in the laboratory setting.

(UST™) platforms.

natural configuration upon removal of the

for improving the solubility of CBD. UST

nificant returns to PBIO in the near future,

asserts PBIO founder, President, and CEO

High pressure is currently used in various

pressure. The result is that the protein can

and will subsequently put us in a highly

Richard T. Schumacher. “It moves at the

manufacturing sectors, but it is more chal-

now exert its intended function, which can

face area of the CBD oil by shearing large

favorable position to be better able to ex-

speed of sound, has the power to exqui-

lenging — and expensive — to design safe

NEW WEAPON FOR INCREASING THE
QUALITY OF RESEARCH STUDIES

simply (but not trivially) increases the sur-

be crucial for a therapeutic protein.

oil drops containing millions of CBD mol-

plore the endless opportunities that our

sitely manipulate molecules, and can be

laboratory equipment that can go to tens

In most of PBIO’s instruments, pressure

The BaroFold Platform employs high

ecules into millions of nano-sized droplets

proprietary platform technologies pro-

turned on and off like a light switch,” he

of thousands of pounds per square inch

can be turned on and off repeatedly

pressure for the disaggregation and con-

containing only a few CBD molecules, all of

vide,” Mr. Schumacher concludes.

adds. These are tremendous advantages

(psi). As a result, research scientists have

(PCT). Of the company’s 24 issued pres-

trolled refolding of proteins to their native

compared with conventional methods for

generally been limited to the use of pres-

sure-based patents, over half relate to the

structures at yields and efficiencies not

controlling molecules in the laboratory,

sures of a few hundred to approximately

PCT methodology.

achievable using existing technologies. It

particularly the application of hot and

10,000 to 12,000 psi.

One of the widest applications for PCT

has been shown to remove protein aggre-

> ABOUT THE PANELIST

cold temperatures or chemicals. While

PBIO has developed pressure-generat-

is in the investigation of cellular materials

gates in biotherapeutic drug manufactur-

raising and lowering the temperature

ing instruments that can apply pressure

(proteins, DNA, RNA, and lipids). By repeat-

Richard T. Schumacher

ing, thereby improving product efficacy

can speed up or slow down molecular ac-

up to 45,000 psi in a safe, reproducible,

edly squeezing cells with hydrostatic pres-

President, CEO, and Board Member, Pressure BioSciences, Inc.

and safety for both new drug entities and

tion, once temperature has been applied,

and routine manner. The system employs

sure, PBIO’s GMP-compliant, PCT-based

biosimilar products.

it takes time to bring the system back to

hydrostatic (water) pressure: water is safe-

Barocycler EXTREME instrument enables

equilibrium. Similarly, chemicals can also

ly compressed in the instrument’s pressure

the controlled release of cellular material,

be used to manipulate molecular action;

chamber to high and very high levels; this

which can then be used for the design,

the chemicals are then often removed,

pressure is then transferred to samples

development, characterization, and qual-

which requires both time and money.

contained in specially designed, consum-

ity control of biotherapeutic drugs, as well

NANOEMULSION TECHNOLOGY TO
OVERCOME THE INSOLUBILITY OF
CBD AND OTHER CANNABINOIDS
IN WATER

Pressure can be used to effectuate many

able reaction vials in the pressure cham-

as for discovery of biomarkers for medical

UST combines ultra-high pressure with

of the same changes that temperature and

ber. A next-generation instrument under

conditions, such as cancer, heart disease,

intense shear forces. A liquid material

chemicals promote, but pressure can be

development can reach pressures as high

and Alzheimer's, as well as in forensics.

is placed in the company’s specially de-

instantaneously applied and removed, of-

as 100,000 psi. PBIO has 24 patents on

ten with fewer negative consequences.

its high-pressure–based Pressure Cycling
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materials

signed, custom-made, high-pressure in-

extracted from cells broken with PCT are

strument (BaroShear), subjected to ultra-

The

proteins

and

other

P
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THE EXECUTIVE ISSUE FEATURE

M&A:

Fundamental to
Pharma Industry Growth
By David Alvaro, Ph.D., Emilie Branch, and Cynthia Challener, Ph.D., Nice Insight

M

ergers and acquisitions play a crucial role in
the growth strategies for most pharmaceutical
companies. Over the last few decades, waves
of M&A have led to significant consolidation.
Recently, big pharma has once again turned to megadeals
to address pipeline, therapeutic, and geographic expansion
needs. Bolt-on acquisitions have also increased as large
biopharma firms snap up emerging/specialty companies
with promising novel drug candidates.

M&A: A Key Component of the Biopharma Business Model

ing revenue, reducing the cost of goods and overhead, rational-

The biopharmaceutical industry is one of the most active sec-

izing R&D activities, and improving working capital.2

tors for mergers and acquisitions. Greater numbers of deals and

While these deals were common in the mid- to late 1990s, the

larger transactions are completed by pharmaceutical companies

trend today is toward more growth-oriented deals designed to

than are seen in other industries, including the tech sector. Both

create new growth platforms. These transactions, however, are

mega-deals and bolt-on acquisitions are a key component of the

more complex and expensive and tend to generate lower-cost

biopharma business model and crucial for achieving growth and

synergies. Historically, though, both types of megadeals have

competitive advantage.

created shareholder value.

1

Change in the pharma industry generally occurs slowly, except
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during periods where large numbers of drugs approach the pat-

Many Drivers of M&A

ent cliff at the same time. In 2018, for instance, only one (Gilead)

All biopharmaceutical companies are looking to grow their busi-

of the top 10 pharmaceutical companies had a history reaching

nesses. M&A is an important mechanism for achieving growth

back less than 100 years.1 The other nine have survived by con-

when opportunities for organic expansion are limited or nonex-

tinually reinventing themselves, often via M&A in one form or

istent. Consolidation, and megadeals in particular, provide drug

another. M&A also enables biopharma firms to achieve strategic

companies with the level of income necessary to fund R&D and

company repositioning under challenging conditions.

new drug development.1 It is estimated that a biopharma com-

Megamergers have been particularly important. An analysis of

pany must spend $2 billion to $4 billion annually on R&D to es-

17 megamergers completed between 1995 and 2011 revealed that

tablish a meaningful pipeline of candidates. Over the long term,

these large deals, on average, created shareholder value two to

most drug companies invest 20% of revenues in R&D. A revenue

five years after the announcement of the transactions.2 Returns

stream of greater than $10 billion is therefore needed to achieve

were higher than the industry average, and, in general, the ac-

successful organic growth.

quired firms contributed significantly to both overall and new-

Realizing that kind of revenue is increasingly challenging in

product revenues. With greater revenues and leaner cost struc-

the face of growing generic and biosimilar competition, down-

tures, the acquiring companies increased their economic profit

ward pricing pressure, and shrinking pipelines due to patent

by an average of more than 50% two years after deal closure.

expiries or R&D failures, and more complex regulatory require-

The most successful megamergers were those that involved

ments. M&A provides a means for gaining access to new rev-

the consolidation of companies with significant overlaps, with

enue streams, particularly for companies with significant cash

economic growth achieved in various ways, including accelerat-

reserves.
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In addition, emerging and specialty

greater than $10 billion were completed

U.S. accounts for the largest percentage of

biotech/pharma companies, funded by

between 1995 and 2015.6 Nearly 1,350

deals, with not only other U.S. firms, but

venture capital/private equity firms, are

M&A transactions with disclosed values

European and Asian companies as well.

responsible for a rapidly growing per-

totaling nearly $700 billion that involved

While most companies integrate ac-

centage of new drug development.1 These

pharmaceutical assets companies were

quired entities, some, such as J&J, prefer

companies are ideal targets for acquisi-

announced during the first 10 years of

to keep their acquired businesses rela-

tion by big pharma organizations looking

this century.7 Most of the acquiring com-

tively independent but within the overall

to expand their pipelines and gain access

panies completed five or more deals dur-

group. Chemical industry–based firms

to next-generation technologies without

ing this period.

played a role initially, but most have since
exited the biopharma space.

needing to directly invest in R&D. As a

By 2015, pharma M&A deals completed

result, the level of M&A activity has been

in the first 10 months of the year were

There has also been a trend in recent

quite high in recent years.

Pharma Industry M&A 1995-2015
www.revenuesand profits.com

DealDeal
Announcement
Year Year
Announcement
1995

1996

1997

1998

1999

2000

2008

2009

2010

included Abbott-Alere, Mylan-Meda, Cel-

streams (consumer and animal health, for

and commercial products.1 This approach

gene-Receptos, Endo International-Par

instance) to create greater opportunities

eliminates the need to invest in capital-

Pharmaceutical,

Pharmaceuti-

for growth. Further such activity can be

intense activities that provide a lower re-

cals-Synageva BioPharma, Valeant-Salix

expected as companies look to find the

turn. The growing interest in outsourcing

Pharmaceuticals, Pfizer-Hospira, AbbVie-

best solution for achieving optimum value.

across the entire drug development cycle

Pharmacyclics, and Teva-Allergan Gener-

is, in turn, driving consolidation among

ics and had values ranging from just un-

Quite a Few Memorable Missteps Too

Organon

contract research organizations (CROs)

der $6 billion to slightly more than $40

Not all pharma M&A deals have gone

Diosynth

and contract development and manufac-

billion.

smoothly. Some have failed, and done so

These lists reveal how many of the top

tegic suppliers.

born through M&A.4 Pfizer, the leading

Sandoz

3

Interestingly, the company that has suc-

revenue earner, is the most obvious ex-

cessfully completed the most megadeals

ample with its multiple megadeals. Roche

— Pfizer — has also been responsible for

industry

has completed small and large deals to es-

several of the largest failures. The take-

mergers and acquisitions have been val-

tablish a global presence, while Novartis

over of Warner-Lambert by Pfizer disrupt-

ued at many tens of billions of dollars.

has expanded its position in a variety of

ed a deal already in place between the for-

Pfizer’s takeover of Warner-Lambert tops

different therapeutic areas through nu-

mer and American Home Products (AHP),

the list at nearly $90 billion. The next

merous acquisitions, including eye-care

which Pfizer saw as a potential threat to

closest surpassed the $70 billion mar-

company Alcon and gene therapy firm

its business. At the last minute, Pfizer of-

ket, including the recent acquisition of

AveXis. Sanofi also completed a series of

fered a price sufficiently higher to tempt

Celgene by Bristol-Myers Squibb (BMS),

mergers to expand its reach geographi-

Warner-Lambert. AHP garnered a $2.1 bil-

Aventis by Sanofi, and SmithKline Bee-

cally and into biologics, most notably with

lion payment from Warner-Lambert for

cham by Glaxo. Several deals have been

Synthelabo, Aventis (which was formed

reneging on the deal. AHP later changed

valued above $60 billion, including the

via the merger of Hoechst AG with Cas-

its name to Wyeth, which was acquired in

recent acquisition of Allergan by AbbVie,

sella, Roussel Uclaf, and Marion Merrell

2009 — by Pfizer.

transactions implemented by Pfizer with

Dow), and Genzyme.

2015

Allergan

Fougera
Alcon

Sanofi-Aventis
Zentiva
Chattern
Genzyme

Synthelabo

HMR

Sanofi

Sanofi

Sanofi-Synthelabo
Aventis

Sanofi

Rhone-Pouleno

4

Roche

Syntex

Chugai Pharma

Ventana
Genentech

InterMune

5

Merck & Co.
Trius Therapeutics

Schering-Plough

Cubist Pharma

Organon

Idenix Pharma

6

J & J (Janssen-Cilag)
Aragon Pharma
Allos Biopharma

Pfizer Consumer HC

spectacularly, with consequences for the
entire industry.

2014

Hospira

Schering-Plough

pharma companies that exist today were

2013

Novartis
Hexal
Eon Labs
Chiron

the manufacture of clinical trial materials

position themselves as full-service, stra-

2012

2

different business models or revenue

turing organizations (CDMOs) seeking to

2011

Kings Pharma

Ciba-Gelgy

The top deals that year (in reverse order)

3

2007

Monsanto

outsourcing clinical trial management and

pharmaceutical

2006

Wyeth

to spin-off or sell specific divisions with

largest

2005

Pharmacia

years for very large pharma companies

The

2004

Pfizer

lion taking place in the United States.8

A Look at the Top Deals

2003

Warner Lambert
Pharmacia-Upjohn

valued at $367.6 billion, with $271.4 bil-

Alexion

2002

1

Most large pharma companies are also

3

2001

7

AstraZeneca
Astra AB

Ardea Biosciences
Cambridge Antibody

ZS Pharma
Amylin Pharma

Medimmune
Zeneca

Acerta Pharma

8

GSK
SmithKline Beecham

HGS

Giaxo
Stiefel Labs

Giaxo Welcome
Welcome

Block Drug

9

Teva
IVOX Corporation
Barr Pharma

Ratio Pharma
Cephalon

Auspex Pharma
Allergan Generics

10

Gillead
CV Therapeutics
Pharmasset

Legends
Legends

Mergers
Mergers

Acquisitions
z

Five years later, Pfizer was involved in

Valeant Pharmaceuticals made several

Above analysis is for deals more than $1 billion only

Source: Company Reports

Dramatically Changing Landscape

cham.11 Ten years later, Pfizer held the top

Similar stories can be told for the other

a failed attempt to takeover AstraZeneca,

offers for Allergan over a six-month pe-

Between 1995 and 2005, most of the top

spot, with the newly formed GlaxoSmith-

leading biopharma companies, including

for which it offered a record $105 billion

riod in 2014 but failed to reach a deal.6

20 pharma companies were involved in

Kline in second place. Merck & Co. was in

Other deals in the $30 to $60 billion

Merck & Co., Johnson & Johnson, Astra-

(its third offer). The offer was rejected as

The issue went to court, with Pershing

deals valued above $10 billion.9 M&A, in

third, followed by AstraZeneca and BMS.

range include the acquisitions of Allergan

Zeneca, GSK, Gilead Sciences, and ge-

being too low and also based on concerns

Square Capital Management hedge fund

fact, was essential to the success of the

Also in the mid-1990s, several chemi-

by Actavis, Genentech by Roche, and Co-

neric company Teva. Many of these firms

that the merger would lead to significant

owner Bill Ackman fighting against the

biopharma companies that existed 20

cal companies owned leading pharma op-

vidien by Medtronic.4 More recent deals

have each completed 10–20 M&A deals in

job losses in the UK.

deal. The fund owned 10% of Allergan at

years ago; they could not have succeeded

erations, including Ciba-Geigy, Hoechst,

worth noting include Teva Pharmaceuti-

the last two decades.4

the time. Subsequently, in 2016, Pfizer’s

without it.1 All told, 60 of the pharmaceu-

Sandoz, and Rhone Polenc.11 These busi-

Pharmacia, and Wyeth and Takeda’s purchase of Shire.

cal’s purchase of Allergan’s generics divi-

Evaluation of these transactions reveals

$156+ billion bid for Allegan failed to

tical companies that existed in 1999 have

ness units were spun off and acquired

sion in 2015, Shire’s acquisition of Baxal-

a few interesting trends. During the begin-

reach completion. Pfizer planned to lo-

been consolidated into 10 big pharma

by other pharma companies, leading to

ta, Bayer’s purchase of Monsanto in 2016,

ning of the M&A wave, most deals were

cate the new company’s headquarters in

firms.2 Even more strikingly, over the last

the formation of bigger organizations

and Johnson & Johnson’s takeover of Acte-

completed between firms based in the

Dublin, Ireland, to avoid higher U.S. taxes.

three decades, 110 companies have con-

and thus were not on the list by 2000.

lion in 2017.5

same country: Glaxo, Welcome, Smith and

Legislation passed by the U.S. government

solidated to about 30.

By 2011, Pfizer was still number one, but

Kline in England, for instance.3 The case

Too Many Other Deals to Count

was the same in France, Japan, and the

Nearly 50 biopharma industry M&A deals

United States. International deals did not

with a value (the highest transaction dol-

become popular until domestic transac-

lar value, not the inflation-adjusted value)

tions were no longer available. Today, the

76 PHARMA’S ALMANAC

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

Q1 2020

Over the last three
decades, 110 companies
have consolidated to
about 30.

10

in April 2016 to prevent such maneuver-

In 1990, Merck & Co. was the number one

Novartis — formed from the merger of the

ing nixed the deal. Allergan received a

pharmaceutical firm in the world based

pharmaceutical businesses of Ciba-Geigy

$128 million penalty from Pfizer for back-

on prescription drug sales, followed by

and Sandoz — held the second position.

ing out. Allergan finally found a buyer in

BMS (due to the merger of Bristol-Myers

Merck was still in the third spot, followed

AbbVie, which paid $63 billion in 2019.

and Squibb), Glaxo, and SmithKline Bee-

by Sanofi and AstraZeneca.
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Consolidation in the Service Sector

value and volume increased compared to

made or announced five deals in 2019: Ar-

Merger and acquisition activity has not

2018, with 1,276 deals totaling $411 bil-

Qule, Immune Design, Peloton Therapeu-

lion completed through early December

tics, Versum Materials, and Tilos Thera-

outsourcing of clinical research studies

2019 versus 1,230 deals totaling $298

peutics.

and development and manufacturing ef-

billion in 2018.

Pharma & life sciences deal volume and value

forts has increased, service providers

140

have been actively consolidating to meet
the global, comprehensive, and evolving

120

well as access to unique technologies,
and many pharma companies, particularly small/emerging firms with limited
expertise and resources, are relying more
heavily on service partners for a greater

Deal value ($ in billions)

needs of their customers. Outsourcing
provides cost and time efficiencies, as

2015

100

111

120

2016

140
120

111
96

93

97

93

101

80

100
80

60

60

Number of deals

been limited to drug manufacturers. As

To stay competitive,
drug makers must
reduce costs and
increase efficiencies
across all business
operations.

Many of these transactions are relat-

Through the 10th of the month, the num-

ed to immuno-oncology or gene therapy.

ber of deals in the United States alone to-

Developers of RNA interference (RNAi)–

taled 484 — up from 365 for all of 2018.18

based therapies were also popular tar-

Those deals added up to $342 billion in

gets.19 Most also reflect the trend in the

M&A activity, a level not seen since 1995,

industry for big pharma to acquire pipe-

the first year that Dealogic began tracking

line candidates rather than invest heavily

transactions. Just $97 billion was spent on

in discovery efforts of their own. They are

M&A in 2018 — the lowest level observed

all hoping to be as successful as Merck

in some time.

was with its $41 billion acquisition of

Interestingly, while the cumulative val-

Schering-Plough in 2009, through which

of Aptuit, Eurofins Scientific’s acquisi-

ues of both megadeals and bolt-on acqui-

the company gained Keytruda, a drug that

tion of Alphora Research, the formation

sitions have increased dramatically over

has generated $103 billion in revenue

of AGC Biologics with the merger of CMC

the last five years, the magnitude of those

since receiving FDA approval in 2014.18

Biologics and Asahi Glass Company Bio-

increases is noticeably different. In 2019,

science with Biomeva GmbH, and the ac-

the total value of mega-combination deals

Significant Implications

quisition by various Chinese CDMOs of

was $137 billion — approximately 1.69

The high level of M&A reflects the incred-

North American companies.

times the previous five-year average of

ibly dynamic nature of the biopharma-

2017 was a pivotal year for the industry,

$81 billion. For bolt-on acquisitions, the

ceutical industry today. Biologics are be-

Health to form IQVIA is a prime example.

when 12 significant M&A deals were com-

cumulative value in 2019 reached $56 bil-

coming more prevalent. Blockbusters are

The company not only manages clinical

pleted in the CDMO space.17 Since that

lion, just 1.2 times the average for the last

being replaced by niche medicines target-

five years ($46 billion).

ing small populations with rare diseases

ogy have become key drivers of M&A ac-

$34.4

0

$43.1

global expansion and access to technol-

$83.5

Within the contract research space,

$36.0

20

$34.2

20

$118.6

40

$47.9

opment cycle.

40

$85.9

percentage of activities across the devel-

Q1

Q2

Q3

Q4

Q1

Q2

Q3

Q4

tivity. The merger of North American CRO

Announced deal value

Quintiles with the European information

0

Announced deal volume
Source: Thomson Reuters, PwC analysis

and technology consultancy group IMS

trials, but data too, and bills itself as an

capabilities across the development cycle,

lion, more than double the $5.5 billion ob-

time, major deal activity has declined,

explorer of “Human Data Science.”12 Lab-

access specialized technologies, and ex-

served in 2012.15 Notable deals in recent

with five in 2018 and two through the

The biggest deals of the year includ-

or limited subpopulations of patients

Corp is another large CRO that has pur-

pand their global presence to be closer to

years have included the acquisitions of

middle of 2019. This decline in big CDMO

ed AbbVie’s acquisition of Allergan and

with specific forms of widespread disor-

sued multiple small to large acquisitions

their customers. Others are seeking to gain

Capsugel by Lonza; Patheon and Brammer

deals is in part due to the limited number

BMS’ purchase of Celgene. Both moves

ders, such as breast cancer and diabetes.

were designed to boost pipelines. In Ab-

Governments and payers are demanding

in recent years in order to establish a

greater financial stability. They want to be

Bio by Thermo Fisher Scientific; Sigma

of targets available for such transactions.

leadership position in the CRO and test-

able to meet the needs of pharmaceuti-

Aldrich by Millipore; Paragon Bioservices,

The emergence of “mega-CDMOs” — CD-

bVie’s case, the company is preparing

reduced drug prices at a time when drug

ing markets, while also improving trial ef-

cal customers who are seeking fewer and

Juniper Pharma, and Cook Pharmica by

MOs with revenues of $3 billion to $5 bil-

for the loss of patent protection for its

development costs are rising. Lower-cost

ficiency and patient recruitment. Icon’s

more strategic outsourcing partnerships

Catalent; AMRI by the PE firms The Car-

lion, including Catalent, Lonza, Thermo

blockbuster drug Humira. As a sidebar to

generics and biosimilars are establishing

acquisition of MAPI, meanwhile, estab-

as a means to simplify their supply chains.

lyle Group and GTCR; and Cambrex by an

Fisher Scientific, and WuXi AppTec — is

the BMS’s Celgene deal, Amgen acquired

a growing foothold, constantly raising the

lished a firm specialized in late-phase re-

From 2012 to 2016, the number of pub-

affiliate of the Permira funds.

another factor.17

Celgene’s leading drug Otezla for $13.4

level of competition for branded drugs.

licly announced M&A deals increased by

Smaller deals of interest included Lon-

No major targets are left, and small ac-

In 2016, all CRO M&A deals together

approximately 12% per year. Similarly,

za’s acquisition of cell and gene therapy

quisitions by these large firms add little

Other notable deals included Eli Lilly/

formed and much more involved in

were valued at $24 billion, including the

the value of deals in 2016 reached $12 bil-

CDMO PharmaCell B.V., Evotec’s purchase

search on a global scale.

billion.

Meanwhile, patients are better in-

to their bottom line. They are continuing

Loxo Oncology, Roche/Spark Therapeu-

healthcare decisions. Disease-focused

$13.3 billion Quintiles/IMS Health trans-

nonetheless. Each firm must offer the

tics, Novartis/the Medicines Co., Novar-

support groups and charitable organiza-

action.13 The total in 2017 was a healthy

same range of services to meet the com-

tis/AveXis, Sanofi/Synthorx, and Astellas

tions are actively engaged in the drug de-

$13 billion. M&A is being pursued to

prehensive expectations of its customers,

Pharma/Audentes Therapeutics. Merck

velopment process. Digital technologies,

broaden the range of services offered

which is driving M&A activity, particularly

such as artificial intelligence, machine

across different R&D phases (preclinical

in emerging therapeutic areas, such as

learning, and natural language process-

through phase III, as well as post-mar-

cell and gene therapy.17

ing, are providing tools for analysis and

keting and life cycle management) and

M&A in the past was also used as a

synthesis of vast pools of data previously

to build out capabilities in data analytics

means for expanding capacity. With ca-

not accessible. The information gar-

pacity utilization at high levels today, that

nered from these efforts is being applied

avenue is no longer open. Most CDMOs

in novel approaches to drug discovery

are, therefore, purchasing facilities that

and development. At the same time, next-

and/or key CRO functions, such as patient
recruitment and site management.14 Private equity is also getting more involved —
evidenced by the buyout of Parexel in 2017
by Pamplona Capital.13 In 2018, the top ten
CROs accounted for approximately 57%
of pharma spending on CRO services.14
The CDMO market is fairly fragmented,
comprising approximately 600 companies,15 with the largest holding just 2% to
4% market share.16 As in the CRO space,
CDMOs are pursuing M&A to broaden their
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All of the factors driving M&A in the pharma sector
came to a head in 2019, which was a record-setting
year in terms of both deal value and volume. Both
megadeals and bolt-on transactions occurred at a
tremendous pace. On a global basis, deal value and
volume increased compared to 2018, with 1,276
deals totaling $411 billion completed through early
December 2019 versus 1,230 deals totaling $298
billion in 2018.
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biopharma companies no longer need.17

2019 Another Big Year
All of the factors driving M&A in the pharma sector came to a head in 2019, which
was a record-setting year in terms of both
deal value and volume. Both megadeals
and bolt-on transactions occurred at a
tremendous pace. On a global basis, deal

Within the contract
research space, global
expansion and access to
technology have become
key drivers of M&A
activity.

generation medicines including cell and
gene therapies require transformation
with respect to manufacturing and logistics systems.
To stay competitive, drug makers must
reduce costs and increase efficiencies
across all business operations. Many
have jettisoned non-core businesses,
such as animal health and OTC products,
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and exited therapeutic areas in which

CPhI & P-MEC CHINA
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they have limited expertise and minimal
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pipelines through asset swaps and port-

Scientific Content Director, Nice Insight

folio deals. 20 Others have split off businesses to allow different segments the
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and research organizations, including That’s Nice and Nice Insight.

opportunity to build on their disparate
strengths.
The high level of M&A activity reflects
these turbulent times. Mergers and ac-
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quisitions are fundamental to the development of the pharmaceutical industry
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in China’s Pharmaceutical
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and a core component of growth strategies under the complex and challenging
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conditions that exist today.
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these transactions do involve a long and
time-consuming administrative process
that can add cost. 20 They can also impact
employee morale and disrupt R&D, manufacturing, and other operations.
The key is to treat M&A as another
business activity and provide expert
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with knowledge of not just regulatory requirements, but standardized processes
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D

> UNUSED EQUIPMENT

rug development from com-

to dispose of equipment from cancelled

thing reasonable. Make sure you take into

pound screening through com-

capital improvement projects. You can

consideration the scrap value of the com-

mercial launch for pharmaceu-

start the process to efficiently clean up

ponents and the supplier’s ability to reuse

tical companies involves long

your cancelled capital equipment project

materials in another project of yours or

lead times, highly complex

with one question — is the equipment still

even another customer’s project. In any

and inflexible capital equip-

in-process or is it finished?

event, you should have a financial framework to balance whatever funds remain in

ment, and high failure rates.1

Project owners make decisions with high

INCOMPLETE OR COMPLETE?

your budget with the status of the equip-

uncertainty for the product's market po-

Even if you have multiple items of equip-

ment in terms of how far along the equip-

tential as well as uncertain and complex

ment purchased from multiple vendors,

ment is toward completion. There will

technologies. Late-stage clinical trial fail-

start by identifying where each piece of

definitely be some financial analysis re-

ures, typically those in phase III before

equipment is in the manufacturing pro-

garding whether to cancel the remaining

approval, result in huge valuation hits for

cess. Keep this first step simple: just iden-

portion of the contract or to simply finish

the product owners.1 Unfortunately, these

tify the equipment as in-process or com-

the build and take delivery. You may want

cancellations also usually result in some

plete and then identify the equipment’s

to cancel options if possible so that you

fair amount of exposure with regard to

physical location. Some equipment pur-

have a simpler piece of equipment in the

capital equipment purchased to manu-

chases may be cancelled before many raw

end to dispose.

facture that product at commercial scale.

materials are committed to the project —

Replacement or back-up projects need to

even still, you need to know the exact sta-

TRANSFER OR REDEPLOY FINISHED

take the place of these projects as part of

tus of each piece of equipment ordered.

EQUIPMENT
Assess the equipment for transferability

a robust product development strategy.1
But what does a project manager do with

PHYSICALLY LOCATE THE EQUIPMENT

internally. There may be another project,

this brand new, surplus equipment?

If the equipment is incomplete or in-pro-

department, or company site that can use

cess, then it is probably still at the origi-

that equipment. Use your company’s man-

YOUR CAPITAL EQUIPMENT PROJECT IS

nal equipment manufacturer (OEM). If the

ufacturing network to market the finished

CANCELLED; NOW WHAT?

equipment is complete then it is either in

equipment for redeployment internally.

If you have worked in or around the devel-

transit, in storage, or on the operational

Use any resource or investment recovery

opment and production of pharmaceuti-

floor. For each piece of equipment, iden-

teams or tools available to help your com-

cals for even a short time, you have likely

tify its physical location and document

pany build this network to transfer and

seen a cancelled drug project. Current

the address. This will be important later

redeploy equipment. This opportunity will

estimations have the cost of developing a

as you analyze whether there are any early

vary depending upon the size of the com-

drug through marketing approval at $2.6

termination provisions in your contract.

pany, as well as the level of customization
for the equipment. In some cases, you may

billion. But only 12% of drugs that enter

YOUR PROJECT IS CANCELLED:
WHAT DO YOU DO WITH ALL THAT
EQUIPMENT YOU JUST ORDERED?
> BY MATT HICKS, FEDERAL EQUIPMENT COMPANY
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clinical trials will reach approval.2 With so

CHECK CONTRACT TERMS REGARDING

also be able to market the equipment to

many project cancellations, the return on

CANCELLATION FOR IN-PROCESS

your company’s network of suppliers,

investment in pharmaceutical innovation

EQUIPMENT

contract manufacturers, or toll manu-

has declined over the past decade.3 There

Hopefully, the contract to purchase the

facturers. As noted above, the physical

is a high risk of project cancellation, com-

equipment included some sort of cancel-

location of the equipment and whether it

bined with a strong desire to minimize the

lation clause. These may also be referred

is available for any inspection will be im-

financial impact to the overall business.

to as termination clauses, including ter-

portant at this point. Removal and ship-

Even with these pressures, there are very

mination for convenience (sometimes

ping costs and procedures will need to be

few recommended — or even documented

referred to as “T-for-C”) or termination

considered at this time if the equipment

— procedures for cancelling an equipment

for default (which can be referred to as

has already been installed. Generally, the

order or contract. Likewise, there are very

“T-for-D”). Read carefully and see what

site receiving the equipment will pay for

few guidelines and checklists for capital

can be done with the contract to stop the

loading, shipping, and unloading and at

project managers to use to dispose of

production. There will likely be some ap-

least split some of the removal costs (if

equipment ordered for a project that is

plicable formula based upon milestones

any). These costs will need to be evalu-

now cancelled.

and payments made. If termination terms

ated against what was already included

The project may be cancelled, but there

were not negotiated up front, you can still

within the original equipment purchase

is still work to do. The contracts to pur-

negotiate them with the supplier. The most

agreement. A used equipment dealer can

chase the equipment remain. The equip-

important thing is that they stop produc-

assist you with tools for redeployment as

ment, both delivered and undelivered,

tion (stop spending additional money or

well as marketing and transferring equip-

needs to go somewhere. At the same time,

resources) until you and the OEM have

ment for sale.

your project budget and other resources

determined how to move forward. The

like space and people may be gone. Your

OEM must be supportive at this point in

SELL FINISHED EQUIPMENT

time and attention may be gone, and you

the process. You may be able to leverage

In some cases, the OEM may buy back the

also have new projects to take that can-

future purchases or your current relation-

equipment, but this is generally not a reli-

celled project’s place. You need a plan

ship with that supplier to negotiate some-

able option. Selling back to the OEM may
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New, Unused Equipment

Examples of unused equipment
currently in Federal Equipment
Company’s inventory:
• 3
 470-3: 40 Sq Meter / 430 Sq Ft IMA
Life Freeze Dryer Lyophilizer, Model
Lyomax 40
• 3
 470-4: 40 Sq Meter / 430 Sq Ft IMA
Life Freeze Dryer Lyophilizer, Model
Lyomax 40

THE LAST OPTION: SCRAP

equipment. Federal Equipment Company

For equipment that is highly specialized

can remove assets immediately. We can

or highly customized or dedicated to a

advise on a course of action for each

production process that is a trade secret,

piece of equipment and offer options for

scrap may be the only option. Try to scav-

sale and disposition of equipment from

enge anything you can from the equip-

canceled projects, including purchase of-

ment before pushing it into a scrap hop-

fers, consignments, and liquidations. The

per. You should pay particular attention to

companies who have hired us to run these

electronics and parts that can be used for

auctions are from some of the best-known

other machines.

manufacturing companies.

FINAL THOUGHTS

ship with the trusted equipment buyers at

Forming a strategic business relationOEM

Federal Equipment Company means the

should be fully supportive regardless of

difference between feeling helpless and

the route you choose to dispose of the

overwhelmed or supported, prepared, and

equipment. Beware of OEMs that nego-

informed. Divesting valuable assets from

tiate unfairly in these cases or refuse to

your facility is a major decision-making

• 3
 177-4: Glatt Bin Blender, Model
KCM1600, S/S

support equipment transferred or sold to

process; however, the peace of mind that

other entities. Short-term gain may cost

comes with working with a partner like

• 3
 177-8: Metolift Drum Lift/Dump,
Model M2610-10

them long-term business. A reputable

Federal Equipment Company — a com-

used equipment dealer should be able to

pany that has your best interests in mind

• 3
 177-19: IMA Case Packer,
Model CPV20

help you develop a thorough process to

throughout — is empowering. We support

evaluate and then handle and dispose of

our partners in realizing the best possi-

• 3
 107-1: MP7 GEA Niro Fluid Bed
Processor, S/S

the equipment from cancelled projects,

ble recovery for equipment investments,

as well as other surplus and idled equip-

whether it is unused equipment procured

ment. The dealer should also be able to

for a project that was cancelled, equip-

help provide tools to maximize your or-

ment rendered redundant following an

ganization’s internal network. The best

acquisition, or simply surplus, used equip-

place for equipment your company pur-

ment and closed facilities that are no lon-

chased is in use within your company. A

ger necessary to their operation.

• 3
 446-1: Pamasol Aerosol Foam
Filling Line
• 3
 294-1: IMA Atlantis IBC and Parts
Washing Station

• 2 908-1: 600 Liter GEA High Shear
Mixer, Model PMA 600 Advanced
• 3470-5: LB Bohle Granulator
• 3470-6: Servolift Blender

Throughout

this

process,

the

• 3470-7: O’Hara Tray Dying Oven

redeployment tool that documents your

• 3470-8: Quadro Comil U20

internal asset-transfer policies, includ-

• 3470-9: Quadro Comil U20
• 3470-10: Russel Sieve
www.fedequip.com

When you
think equipment,
think Federal Equipment

P

THINI
SHORTER
LEAD TIME

ing customized forms and approvals,
should help you make the most of the
equipment from your cancelled project.
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DIFFERENCE

“Managing The Risk of Development Failures: A Study of
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> DEALMAKING

EXPANSION VIA PARTNERING AND

a deal will close immediately, so prepar-

partnering/licensing deals. Cultural align-

data expected by the health authorities

LICENSING

ing stakeholders for this reality allows

ment is essential; partnering firms must

in their respective regions will be avail-

The pharmaceutical industry is an increas-

business development teams adequate

have similar approaches to quality man-

able. In addition, if contract research and

ingly competitive environment that, in its

time to execute a transaction with bet-

agement, human resource practices, and

manufacturing organizations will be used,

current landscape, insists on the partner-

ter value.

all other aspects of business operations.

those with global regulatory approvals are
advantageous.

ing and licensing of assets for companies

2. 	Perform financial analysis: It is critical

Understanding the culture of the markets

to succeed and sustain top- and bottom-line

to have an understanding of the value

where products will be out-licensed is also

growth. As the average return on an inter-

of an asset before investing time and

important, because prescribing and use

GLOBAL NETWORK FACILITATES

nal R&D investment dollar declines, major

money into a partnership or licensing

habits vary widely. In the cases of early-

DEALMAKING

players in the industry are acquiring mar-

deal. Fundamental methods of asset

stage deals, it is imperative to clearly

Sosna + Co is a boutique, outsourced busi-

keting rights to innovative products devel-

valuation, including DCF or compa-

outline percentage ownership around IP

ness development team established to help

oped by other firms at an exponential rate.

rables analysis, will quantify expected

should new developments arise.

companies execute business transactions

Often, the interest in this type of acquisi-

payoffs, define potential partners, and

tion materializes as a partnership or licens-

prepare for eventual negotiations.

There are also many nuances in regula-

and drive growth.

tory requirements from country to coun-

Our team of life sciences experts has

ing deal for specific global geographies. In

3. 	Prepare for due diligence: Before market-

try and region to region that can easily be

over 30 years of experience creating stra-

many cases, these agreements are lucrative

ing an asset, it is important to prepare

missed. For instance, with over-the-coun-

tegic partnerships and acting as an exten-

for the buyer and beneficial for stakehold-

the proper information, personnel, and

ter products, stability testing require-

sion of our clients’ executive management

ers as market access, sales and distribution

communication strategy to accompany

ments are quite different in the United

teams. Sosna + Co has executed deals val-

channels, financial capabilities, and cultur-

your value proposition. Confidential

States and Europe, and often testing must

ued at more than $250 million in 20 coun-

al insights are leveraged. This is a model

and

an

be repeated under the relevant conditions

tries by leveraging our connections within

with a history of success, and the partner

accompanied data room, and legal

when moving from one of these markets

the life sciences industry, expediting

is not the only one with a major upside:

preparation of template agreements

into another. Labeling requirements are

transaction periods and maximizing value.

many innovators lack capital, proper per-

make a good starting point.

often different as well. Some countries

As an independent third party, Sosna +

non-confidential

materials,

sonnel, or the experience to launch prod-

4. 	Leverage your network: The value of a

also require products to be manufactured

Co is able to view projects from different

ucts effectively and rely on the strengths

relationship or contact in business

— at least the final drug product — in the

angles and evaluate factors that our clients

of

their

development cannot be understated.

country of origin.

don’t normally consider. We facilitate the

assets in foreign and domestic markets.

Not only does the likelihood of success

If a biopharma company plans to license

partner-selection process and bring inter-

increase, but honest feedback from

a product out to specific regions, there

ested parties to fruition rapidly. Our expe-

WHEN IS THE BEST TIME TO PURSUE A DEAL?

potential buyers can be obtained. This

are some steps that can be taken during

rience completing deals in different coun-

Pressure applied by board members, finan-

type of market intelligence is invaluable

early-stage development that will lead to a

tries helps our clients prepare in advance

ciers, competitors, buyers, and substitute

to improving your process and deliver-

simplified licensing process. Clinical stud-

to meet scientific and regulatory require-

products can fundamentally affect the tim-

ance of the value proposition to other

ies can also be designed to ensure that

ments for a better overall outcome.

ing of an innovator’s decision to pursue a

prospects.

FACILITATING PHARMA
LICENSING AND
PARTNERING

licensee or partner. We believe that it is

industry relationships or adequate deal

critical to actively follow industry trends

experience may benefit from an out-

and news to uncover opportunities related

sourced firm.

> BY ERICA SOSNOWSKI AND ADAM SOSNOWSKI, SOSNA + CO

a

partner

to

commercialize
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P

lack

5. 	Educate yourself: Understanding the reg-

ment to better prepare. However, solely

ulatory hurdles in a market of interest

heeding online releases can become myo-

is important to securing a deal. Unex-

pic. In fact, some of the most effective

pected regulation can lengthen deal

ways to gain industry insight are to attend

timelines or kill a deal altogether, so

pertinent conferences and events, connect

preparation is vital. Furthermore, cul-

with thought leaders, study the competi-

tural nuances must be considered in

tion, and build a suitable team.

unfamiliar markets. Representing an
asset or a company in a respectful and
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KEYS TO SUCCESSFUL LICENSING &

informed manner can expedite the busi-

PARTNERING

ness development process and, more

If a licensing or partnership deal is best for

importantly, can help build a successful

Adam Sosnowski

your company, Sosna + Co recommends

business relationship.

Partner, Sosna + Co

the following five key considerations:

Successful licensing or partnering deals require a deep
understanding of the information flow throughout
a financial transaction and an extensive network of
established relationships.
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to these pressures and to allow manage-

1. 	Create a plan: Too often, companies try
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Organizations

UNDERSTANDING CULTURAL, IP, AND

to execute without a plan or timeline.

REGULATORY DIFFERENCES IS CRITICAL

Fundamentally, this is failing before you

Most business development executives

start. Having a detailed plan in place

are aware of the need to evaluate differ-

and communicating that plan appro-

ences in regulatory requirements from

priately will relieve pressure internally

region to region, but they often over-

and externally throughout the business

look the impact that cultural differences

development process. It is unlikely that

can have on the success or failure of

Adam is a Partner at Sosna + Co, where he utilizes international and crosscultural experience to deliver customized solutions to clients. He brings
a wealth of business development and corporate finance experience to
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MARKET INTELLIGENCE

CURRENT TRENDS &
FUTURE PROSPECTS
IN OUTSOURCED
PHARMACEUTICAL
MANUFACTURING
BY ACHIM NEWRZELLA, Ph. D., RESULTS HEALTHCARE

The outsourced manufacturing sector is poised for
robust growth, expansion, and evolution in 2020 and
beyond. Since our last review of the market in the
beginning of 2017, we have seen a record number
of new molecular entities in development; we’ve
also seen gene and cell therapies finally making it
to market, providing valuable, tangible benefits to
patients. With the viral vector market expected to
be the fastest growing segment of the contract
development and manufacturing organization (CDMO)
industry, CDMOs with those capabilities are receiving
considerable attention from industry players.
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ur newest white paper1 provides

The largest component of this sector is

have outperformed the wider market by

capabilities carry valuation premiums, as

insight

fundamen-

originator prescription drugs, but gener-

a large margin since the last recession.

a shortage of high-quality assets exists in

tal drivers of the outsourced

ics are growing three times as quickly,

Our research takes a more granular look

the market. Another aspect of the CDMO

CDMO sector, with implications

driven by a substantial number of drugs

at the key players and market evolution

M&A strategy capitalizes on the fact that

across discovery, product devel-

coming off patent in the next few year.

in the sector over the past five years, with

big pharma continues to divest manufac-

opment and characterization,

Although product volume in the large mol-

thoughts on likely future M&A activity and

turing assets in an effort to reduce their

clinical and commercial manu-

ecule sector is considerably smaller than

sector consolidation.

manufacturing footprint. Pharma asset

facturing, logistics, distribution, and regu-

in the small molecule sector, these drugs

latory support — a robust cocktail of busi-

(biologics, biosimilars, and cell and gene

M&A ACTIVITY AND INDUSTRY

acquisition opportunity by many CDMOs,

ness functions and market opportunities

therapies) are the fastest growing market

DEVELOPMENTS

as ex-pharma manufacturing facilities are

that are also driving up valuations, result-

segment — particularly cell and gene thera-

M&A valuations have increased consider-

generally high quality with a well-experi-

ing in increased opportunities for mergers

pies (CGTs). Pharma views CGTs as key

ably since 2012 and have reached record

enced workforce.

and acquisitions (M&As).

growth drivers due to their potential for

levels, as competition for desirable assets

into

the

divestments are seen as an attractive

ground-breaking scientific advances that

has increased from strategic and private

ALL THINGS CONSIDERED

SIZE DICTATES NEED

may cure conditions that have traditionally

equity acquirers. While median deal valu-

CDMOs have become a vital part of the

CDMOs are proving to be highly valuable

been incurable.

ations were about 10× earnings before in-

drug development and manufacturing pro-

terest, taxes, depreciation, and amortiza-

cess, with the majority of SMEs and an

to the pharmaceutical and biotech industries, offering potential capability and

CDMO MARKET OVERVIEW

tion (EBITDA), they have increased to 15×

increasing number of big pharma relying

cost advantages over in-house manufac-

We estimate the total CDMO market to out-

since 2016, with transactions regularly and

on outsourced services. The CDMO sec-

turing. Overall, we see a strong correla-

pace growth in the pharmaceutical market

significantly exceeding this multiplier. We

tor is continuing to perform strongly with

tion between company size and outsourc-

through 2023, largely due to a continued

evaluate transactions, such as the acqui-

growth ahead of the underlying market,

ing. Small and medium-sized enterprises

overall increase in outsourcing activity. In

sitions of Brammer Bio by Thermo Fisher

leading to increasing market penetration,

(SMEs) operate with fewer stakeholders

order to satisfy the growing demand for

and Paragon Bioservices by Catalent, to

albeit from a still relatively modest posi-

and fewer organizational barriers in the de-

outsourced manufacturing services, CD-

further illustrate the increase in M&A valu-

tion of less than 30% for the overall CDMO

cision-making process, allowing for a more

MOs continue to heavily invest capital in

ations, evidenced by both companies be-

sector today. With a positive M&A environ-

streamlined partnership with CDMOs. Be-

expanding capacity to support growth, es-

ing valued in excess of $1 billion and well

ment, substantial ongoing investments,

yond reduced organizational complexity,

pecially in areas of the market where there

over 20× EBITDA.

and attractive forecast growth, our outlook

SMEs are often reliant on CDMOs to manu-

are capacity bottlenecks. While commer-

Another key consideration for M&A

for the sector to 2023 remains very posi-

facture their developmental products, ow-

cial manufacturing owns the lion’s share of

strategy involves the pursuit of the one-

tive. Our updated white paper provides

ing to a lack of technical expertise and pro-

the CDMO market, clinical trial services,

stop-shop model, whereby leading CDMOs

in-depth analysis of all of the aforemen-

duction capabilities. Additionally, time and

including clinical manufacturing, is key

aim to seek and fill capability gaps through

tioned topics and more, painting a thor-

cost implications usually prevent SMEs

in locking in products early in their life

acquisitions. CDMOs offering a multitude

ough picture of the CDMO sector today

from creating a manufacturing infrastruc-

cycles. We examine the roles of CDMOs

of services provide convenience, time sav-

and in the coming years.

ture of their own, as they lack the required

in clinical- and commercia-stage services,

ings, and cost efficiency due to the inher-

cash flows before having a commercially

as well as their impact on biologics versus

ent nature of dealing with a single entity.

launched product. Large pharmaceutical

small molecule manufacturing. This study

The relationship also creates opportuni-

companies suffer from inherent structural

also explores the impact of key industry

ties for the CDMO to sell more services to

complexities, with multiple decision mak-

trends on recent M&A activity.

the same customer, as well as locking in

ers and budget owners contributing to a

products at earlier stages of their life

procurement strategy that may not always

FRAGMENTATION WORKING AGAINST

neatly align with outsourcing activities.

CONSOLIDATION

However, big pharma increasingly aims

Two-thirds of companies in the CDMO sec-

to consolidate suppliers and form deeper

tor are generating less than $50 million in

strategic partnerships, widening the lane

revenue, and the top ten companies hold

for growth in the CDMO space.

less than 20% market share. This can be
attributed to a number of factors, includ-

THE PHARMACEUTICAL SECTOR AT A

ing relatively low barriers for new entrants

GLANCE

in undifferentiated segments of the sec-

The global pharmaceutical sector will

tor, market/product specialization, cap-

reach $1.52 trillion in annual sales in

tive CDMOs, and a large number of private

2023, driven by factors such as global eco-

and family-owned companies, to name a

nomic growth, a growing and aging popu-

few. As such, overall market consolida-

lation, and new product launches. Small

tion has not occurred over the past four

molecules comprised roughly 78% of the

years, despite robust M&A activity. The

total pharmaceutical market in 2019 by

consolidation that has occurred is mainly

sales, and we estimate that this segment

due to large, public CDMOs that have ac-

will continue to have the highest market

cess to the capital required for significant

share percentage, despite modest growth.

transactions, and shares of public CDMOs

cycles. Additionally, scale and full-service

P
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DEAL STRUCTURING

TRENDS IN LICENSING AND INNOVATION

To continue advancing and generating

ing to a faster-paced program that they

Overall, M&A values in the market are on

more product candidates, these compa-

believe will pay out from product sales in

the rise, and we project them to increase in

nies look at platform technologies and

the long run. When successful, the payout

the coming year. Bigger deals will typically

research tools, in addition to actual prod-

is often several times the funded cost of

result in the divestiture of some products

uct candidates.

development.

for antitrust purposes or in the course of

The successful completion of mutually

normal pipeline pruning in terms of prod-

beneficial transactions requires a variety

SPLIT TERRITORY AGREEMENTS

uct divestitures.

of strategies. Some companies choose to

Another licensing deal structure we see is

In the licensing area, deals are becom-

buy a particular new technology, while

a split territory agreement, which allows

ing more complex. With multiple assets

others build R&D internally. Appetites in

licensor and licensee, or multiple licens-

and programs involved in licensing and

the industry are considerable, generating

ees, to develop and bring to market the

collaboration structures, companies have

bigger and more complex collaborations.

same product in different parts of the
world. An added complexity of this type of

started to come together to form multi-

LEGAL ISSUES IN
LICENSING AND M&A
BY RANDY SUNBERG, BAKER MCKENZIE

In the biotech and pharma fields, deal-making activity,
including M&A, has been on the rise and is likely to
continue through 2020.
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ife

sciences

companies

have

product collaborations. We’re seeing this

ALIGNMENT WITH OTHER INDUSTRIES

structure is that the participants will need

especially in the biologics area, where

Companies have historically supplement-

to coordinate their independent develop-

companies are collaborating on discovery

ed long-term R&D through licensing to

ment activities so they don't adversely

and development collaborations for anti-

reduce costs. The latest reports are that

affect each other, for example, with dif-

bodies and related technologies, as mono-

the cost of bringing a new drug to market

fering branding strategies, manufacturing

therapies and also for coadministration,

can be upward of two billion dollars, with

practices, and safety reporting.

such as in immuno-oncology.

typical timelines extending up to a decade

In a current trend, many companies

or more. That kind of high risk drives col-

BAKER MCKENZIE’S EXPERTISE

are investing in AI and big data research,

laboration and the philosophy that exploit-

Baker McKenzie's Life Sciences Trans-

as both have the potential to drive effi-

ing assets in multiple ways, with multiple

actions practice is based in the United

ciencies and accelerate the pace of R&D.

partners, is advantageous.

States, but benefits from the firm's global

Big data collected from research insti-

From a capital perspective, a new kind

breadth and depth. We effectively cover all

tutes, clinical trials, and other sources is

of funding arrangement is being utilized

of the intricate legal material required for

enabling faster, more efficient R&D, par-

in the industry. Private equity and venture

these kinds of transactions, whether the

ticularly as companies tap into the power

capital firms with strategic expertise in

deal is for licensing, M&A, collaborations,

of gene profiling and analysis, biomarkers,

predicting market success have brought

or a hybrid of these complex deal struc-

and predictive medicine. Companies are

in subject-matter experts from CROs or

tures that are customized and tailored for

also looking to monetize big data for use in

clinical

the particular needs of the parties or the

research and other outside applications.

pharma companies to guide their invest-

development

executives

from

product technology.

supplement-

Many biotech and pharma companies

ments in the development of pharmaceuti-

With offices in key locations around

ing their traditional research and

have licensing deals with companion diag-

cal products. These firms are funding and

the world, the lawyers at Baker McKen-

development processes through

nostic companies, allowing them, among

conducting late-stage clinical studies of

zie work globally to support our clients in

mergers and acquisitions. In addi-

other applications, to aid in the predic-

products that may otherwise have been on

these types of transactions by assisting

tion to developing new technology

tion of whether patients will benefit from

a slower development timeline in the ordi-

in due diligence, negotiating and drafting

and product candidates internally,

a particular product. The amount of data

nary course of pipeline prioritizations that

the operative agreements, and addressing

companies have turned to licensing and

needed for these applications is enor-

pharma companies necessarily employ.

regulatory pathways and patent prosecu-

other modes of acquiring assets, including

mous. This leads to the need to under-

The private equity or venture capital firm

tion issues as deals go forward, at a truly

purchasing entire companies. The result

stand the compliance landscape. Privacy

then funds the clinical trial, contribut-

international level.

is a more diverse R&D process with the

laws regarding the distribution and use of

potential to bring products to the market

personal data vary around the world. Com-

more quickly.

panies collaborate in maintaining compli-

increasingly

been

ance but often need legal assistance in
FLEXIBLE DEAL STRUCTURING

navigating applicable laws, including as

Companies are seeking flexible deal struc-

they may apply to international operations

turing through licensing and M&A. More

and global studies.

and more, we’re seeing deals that may start
in one form but, with the fluidity of negotia-

FORECASTING M&A VALUE TRENDS

tions, end in another. This can make nego-

There are predictions that the global trans-

tiating difficult for those who aren’t famil-

actions boom is leveling off, but, even as a

iar and conversant with the full range of

cyclical downturn looms, M&A won’t fully

deal structures. Such flexible deal-making

slow down. Transactions will continue to

processes can also present concerns for

grow in the industry. More pharma and

the structures of the companies involved,

big biotech companies are finding that the

especially when one or more of those com-

number of transactions needed to supple-

panies is a foreign entity.

ment their R&D programs has increased.
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> LEADERSHIP

BUSINESS LEADERSHIP:
A REQUIREMENT FOR
SUCCESSFUL M&A
OUTCOMES
> BY JOSEPH CARLEONE, CARLEONE PARTNERS

Mergers and acquisitions (M&A) remain a significant driver
of value creation and growth across the pharmaceutical
industry, from innovator companies through contract
service providers. A successful M&A transaction requires
a comprehensive strategy, with well-defined objectives,
to guide the effort to leverage the assets of the acquired
company and define a path for the buying company.
Regardless of the strategic value of the acquisition on
paper, the success of the M&A may largely be determined
by the leadership on both sides.
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W

hile many companies fo-

shareholders, but also for all the stake-

Once an acquisition is made, substan-

The new finding here was the importance

cus

overwhelmingly

on

holders in the business. It is clear that,

tial execution challenges become appar-

of middle management leadership quali-

the

senior

leadership,

when acquiring companies, a company

ent immediately; a large number of acqui-

ties, even though most acquiring compa-

the strength of middle

must begin with a strategy of what they

sitions fail to meet their objectives. High

nies tend to focus only on senior leader-

management

leadership

want the business to look like a number

failure rates occur for a variety of rea-

ship capabilities.

within the company that

of years down the road to be success-

sons, including culture, financial issues,

Another study by Keller 2 of Willis

has been acquired is a

ful. If the first acquisition is a platform

or capability. It is becoming clearer, how-

Towers Watson focused on leadership

major determinant of a successful trans-

for expansion into a new area, having an

ever, that the leadership on both sides of

in M&A, examining the right type of

action. It is essential that these leaders

idea of the growth path for both organic

the acquisition can impact a deal even

integration leadership post-acquisition.

are responsible realists, accountable to,

growth and continued acquisitions is

with an exceptional strategic fit.

Again, the study highlighted the impor-

and capable of, creating economic value

key. If the acquisition is an addition of

for all stakeholders, including owners,

a critical area for the buying company,

THE IMPORTANCE OF MIDDLE

customers, employees, suppliers, and

then there must be a strategy for how that

MANAGEMENT

members of the community. Carleone

acquisition will create accretive value for

Dunbar1 conducted a study of 94 M&A

quantity to define — and business leader-

Partners has developed Sound Bites for

the buying company.

transactions and found that leadership

ship has some very unique characteristics.

tance of leadership in both the acquirer
and the target companies.
Of course, leadership is a very elusive

Business Leaders™, a tool to aid in the

An M&A approach will always have an

skills in the middle management of the

development of leaders at all levels with-

opportunistic nature, because a certain

targeted companies have the greatest ef-

SOME THOUGHTS ON LEADERSHIP

in an organization.

target company may not be for sale or

fect on success. The skills most important

Leadership has been defined in many

not turn out to be what was expected.

in the targeted companies were identified

ways by many different people, often

DRIVERS OF M&A SUCCESS

A well-developed strategy — with well-

as the ability to:

with a focus on style. Many attribute

Many of us have observed the value cre-

defined

ation that can result from M&A transac-

likelihood of successful opportunistic

• Motivate Others,

those with obviously charismatic — and

tions. I have had first-hand experience

acquisitions. However, a solid business

• Influence Others,

sometimes visionary — traits. These

with a series of transactions that has

strategy alone does not guarantee a suc-

• Build Relationships, and

people tend to inspire a following for a

created tremendous value, not only for

cessful acquisition.

• Provide Direction.

highly visible cause and are often placed

objectives

—

increases

the

qualities of leadership exclusively to
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BUSINESS LEADERSHIP MUST BE ACCOUNTABLE
TO THE ENTIRE SET OF STAKEHOLDERS OF THE
BUSINESS — WHICH INCLUDES THE OWNERS,
CUSTOMERS, EMPLOYEES, SUPPLIERS, AND
MEMBERS OF THE COMMUNITY IN WHICH
THE BUSINESS OPERATES.

Managerial Skills

Interpersonal Skills

Strategy &
Organizational
Alignment

Leadership
Managing Oneself

FIGURE 1: Critical Skills for Leaders
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the results they achieve as opposed to

A NEW BUSINESS LEADERSHIP TOOL

their style of leadership — this is espe-

With the 21st century’s information ex-

a tool that consists of 45 sound bites.

cially true for business leadership. Busi-

plosion, the average American is inun-

Each is organized into one of the four

ness leadership is characterized by real-

dated with reading materials. Sorting and

ism and not idealism, though that is not

screening mechanisms are helpful, but

to suggest that successful business lead-

important materials often go overlooked.

ers ignore social responsibilities. Busi-

Therefore, the need for touchstones, to

ness leadership must be accountable

keep our organizations moving through

to the entire set of stakeholders of the

the ever-changing landscape consistent

business — which includes the owners,

with the strategic objectives we have set,

customers, employees, suppliers, and

is becoming an increasingly important

leader is confronted with a challenging

members of the community in which the

tool in managing organizations.

situation, he or she can draw upon this

Sound Bites for Business Leaders™ is

leadership model skill areas. Each is

Managing Oneself

also discussed in detail with slides and

• Trustworthiness = character + competence
•	Ongoing professional development –
improvement must begin with oneself
•	Build upon one’s strengths

business operates. Business leadership

Many of us rely on familiar quotes to

results must be measured in the context

guide us through difficult issues or for

of improving the economic value of these

inspiration. Sound Bites for Business

Interpersonal Skills

five stakeholder groups. In summary,

Leaders™, which was developed by Car-

good business leaders must be respon-

leone Partners, organizes a finite list of

sible realists.

short sound bites to help business leaders

• Take responsibility for relationships
• Trust is the foundation of effective
relationships

Much of the literature on types and

seeking clarity and to provide guidance

styles of leadership define four or seven

to their staff. These sound bites are orga-

( I have seen up to twelve) different types

nized to be consistent with a leadership

of leadership, which can be summarized

model we developed. This model can be

as follows:

graphically depicted, as shown in Figure 1.

when leadership is mentioned, George

democratic society must be elected to be

These four styles can (and do) exist within

Washington, Abraham Lincoln, Winston

successful, while this is not the case for

each of the six categories of leadership

Churchill, Martin Luther King, Jr., and

business leaders — political leaders are

listed earlier. Each style of leadership

Nelson Mandela often immediately enter

elected, while leaders in the other cate-

is met with varying degrees of success

the discussion. Leadership, however, also

gories of leadership are selected. There-

depending on the circumstances of the

routinely takes place quietly in everyday

fore, the pressures on political leaders

entity and the environment. Exclusive of

life and is expressed in careers, house-

are significantly different than those on

style, the qualities, capabilities, skills,

holds, and community outreach.

leaders in the other categories.

and talents required of the leader will dif-

Leadership, therefore, can take many

Successful leadership in each catego-

fer for each category of leadership. The

different forms. While there are some

ry is quite difficult to measure. However,

various categories of leaders and their re-

elements common to all types of leader-

a leader’s success can be measured by

spective missions are presented in Table 1.

EXCLUSIVE OF STYLE, THE
QUALITIES, CAPABILITIES,
SKILLS, AND TALENTS
REQUIRED OF THE LEADER
WILL DIFFER FOR
EACH CATEGORY OF
LEADERSHIP.

concepts they represent. Thus, when the

for Business Leaders™ provides a tool
to aid in the development of leaders at
all levels in the organization to become
responsible realists.

P
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ship and leaders, we can define several
obvious categories of leadership, with
admitted overlap, as follows:
TABLE 1: Leadership Requirements

The foundation of good business leader-

• Business Leadership,
• Political Leadership,

Category

Mission

• Religious Leadership,
• Academic Leadership,
• Military Leadership, and
• R&D Leadership.
Of course, there are elements of leadership common across categories, but each
one has distinct characteristics. Political leadership requires the ability to give
excellent speeches, while, for business
leaders, this capability, while helpful,
is not essential. The main difference
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ship is the ability to manage oneself. Much

Business Leader

Create economic value for all stakeholders

Political Leader

Keep citizens safe and create an environment for prosperity

Religious Leader

Serve humanity through spiritual guidance and renewal

Academic Leader

Provide an environment and curriculum for learning

Military Leader

Defend and protect their country

R&D Leader

Unlock the mysteries of nature and create things that never were
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ic, beginning with the seminal article by

Managing Director, Carleone Partners
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Tying this structure together is the ability
to develop a strategy and align staff members in accordance with this strategy. Key
literature that supports this leadership
model can be found in the works of Covey,4,5 Collins,6 Porter7, Swartz and McCarthy,8 Oncken and Wess,9 and Zedaric,10
among many others. We can summarize
these four areas as follows:
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> COMPLEX INJECTABLES

“head” regions in contact with surrounding solvent, sequestering the hydrophobic
single-tail regions inside the micelle cen-

MEETING THE GROWING
NEED FOR COMPLEX
INJECTABLE PRODUCT
DEVELOPMENT AND
MANUFACTURING

ter. Unlike microspheres, they can adopt
a number of different shapes, including
rods, tubules and filaments, as well as
vesicles and spheres. Various polyamides,
polyesters, and lipids are employed for
micelle generation. Micelles are typically
attractive for the delivery of poorly soluble drug substances. Many water-insoluble drugs, including proteins and gene
therapy drugs, can be encapsulated in the
hydrophobic core during the formation of
the micelle core. Many micelle pharmaceuticals demonstrate favorable stability
and pharmacokinetics properties.11–14
Emulsions are thermodynamically stable
isotropic systems in which two immiscible
liquids are mixed to form a single phase
by means of an emulsifying agent, and are
suitable for the delivery of both hydrophilic and hydrophobic drugs. The droplets in
the emulsion have a large degree of dispersion and a large total surface area, which
can promote the absorption of drugs and
improve the bioavailability.15,16
A suspension is a coarse dispersion of
insoluble solid particles in a liquid medi-

> BY JAMES HE, FORDOZ PHARMA

um with a particle size in the low micron
range. Suspension dosage forms can incorporate significantly higher concentration
of poorly water-soluble and lipid-soluble

Complex injectable products, including those based
on liposomes, microspheres, micelles, and submicron
crystals, are attractive formulation solutions for many
challenging new active pharmaceutical ingredients (APIs)
and for unique life cycle management strategies. Few
CDMOs have the knowledge, expertise, and appropriately
designed manufacturing facilities to support these highly
advantageous drug delivery technologies. New Jersey–
based ForDoz Pharma is changing that.

GROWING INTEREST IN COMPLEX

release dosage forms, such as long-acting

hydrophobic and hydrophilic small mole-

drugs.17–19 Submicron crystals in suspen-

PRODUCTS

injectables, improving therapeutic index

cule and biologic (e.g., proteins, plasmids,

sion also provide a method for enhanc-

Complex products under the Generic Drug

by reducing toxicity and enhancing effi-

nucleic acids) drug substances can be

ing the bioavailability of poorly soluble

User Fee Amendments (GDUFA II) are de-

cacy of APIs and facilitating reformula-

carried in liposomes and delivered to tar-

drugs, but do so in a carrier-free manner.

fined as products with complex active in-

tion of existing pharmaceutical products

geted sites of action by modifying the sur-

The drug substance is formulated in a col-

gredients; complex mixtures of APIs; com-

with limited clinical utility. As a result,

faces of the vesicles. They are also useful

loidal delivery system with a particle size

plex formulations, including liposomes,

the demand for complex products is par-

for sustained-release drug delivery, reduc-

ranging from 100 to 1000 nm. Compared

suspensions, emulsions and gels; complex

ticularly high in drug delivery technolo-

ing toxicity, improving efficacy, enhancing

with traditional formulations, submicron

routes of delivery, such as locally acting

gies for complex injectable products, due

drug solubility, and improving the activity

dermatological and inhalation drugs; com-

to the rapidly expanding market for bio-

of vaccine adjuvants.1–6

plex dosage forms including long-acting

logic drugs, which are often unstable and

Microspheres range in size from approx-

injectables and implantables; and com-

are prone to degradation in vivo and thus

imately one to several hundred microm-

plex drug–device combinations.

require stabilization and delivery to spe-

eters and consist of the active drug sub-

cific target organs.

stance dispersed in a matrix comprising

Water-insoluble APIs, which make up a
growing percentage of drugs in develop-

MANY TYPES OF COMPLEX INJECTABLE

commonly PGLA or PLA. They can be deliv-

and many have solubility issues. Particle-

PRODUCTS

ered via several routes of administration,

based drug delivery systems, such as

Complex injectable products include lipo-

including parenterally. Microspheres are

liposomes, microspheres, and micelles

somes, microspheres, micelles and sub-

ideal for delivering drugs at a sustained

and submicron crystals in suspensions or

micron crystals in suspensions, and emul-

and controlled rate, which can significant-

emulsions, can address these issues and

sions.

ly improve patient compliance.7–10

facilitate delivery to target sites.
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biodegradable synthetic polymers, most

ment, may be highly potent or cytotoxic,

Liposomes are microscopic vesicles

A polymeric micelle, which typically

The emerging technologies for complex

comprising an aqueous solution core sur-

exists on the nanoscale, is a supramo-

and innovative drug delivery have wide

rounded by a hydrophobic membrane of

lecular assembly of surfactant molecules

applications in the design of sustained-

carefully selected phospholipids. Both

dispersed in a liquid with the hydrophilic

WATER-INSOLUBLE
APIS, WHICH MAKE
UP A GROWING
PERCENTAGE OF DRUGS
IN DEVELOPMENT, MAY
BE HIGHLY POTENT OR
CYTOTOXIC, AND MANY
HAVE SOLUBILITY
ISSUES.
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FORDOZ PHARMA IS A
TECHNOLOGY-BASED
COMPANY FOCUSING ON
THE DEVELOPMENT AND
COMMERCIALIZATION
OF COMPLEX
INJECTABLE PRODUCTS.
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ensure continuous growth of our com-

tory product. Patents for the five products
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have been filed, and regulatory submis-

their biodistribution and to be able to
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facture innovative and superior complex
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Specialized equipment and manufac-

products with particle sizes ranging from

Our proprietary technologies include

turing systems are required to ensure

10 nm to several hundred µm that improve

NanolipoDoz™ Technology, a phospho-

that complex injectable products are pro-

patient care. These technologies include,

lipid-based nanotechnology designed to

NOW OFFERING CDMO SERVICES

analysis of stability.“ International Journal of Pharmaceutics

duced with the desired properties. Careful

micelles (~10–30 nm), liposomes (~100

improve therapeutic index and enhance

We have always provided contract ser-

285, 23–34 (2004).

selection and pre-processing of raw mate-

nm), nanoemulsions (~200 nm), submi-

solubility,

Technol-

vices for partners with whom we have had

rials can reduce the likelihood of physical

cron crystals in suspension (~100–1000

ogy™, a polymer-based nanotechnology in

long-standing relationships. With our fa-

and chemical degradation. For particulate

nm), micron suspensions (~1000–3000

which APIs are encapsulated in polymeric

cility in place and our pipeline of late- and

forms that are difficult to maintain in sus-

nm) and microspheres (~100 µm).

matrices to control drug delivery rates

early-stage candidates well established,

and enhance drug stability.

we are in a position to begin offering

pension, lyophilization (freeze-drying) is
NEW STATE-OF-THE-ART FACILITY

often used to extend shelf stability.

and

NanopolyDoz

These technologies are being used to

crystals in suspension can significantly

Sterilization for some complex inject-

In 2016, ForDoz Pharma acquired Lavi-

develop generic versions of the complex

improve drug solubility and prolong adhe-

submicron crystal technology.
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ables, notably liposomes, can also be

Pharm’s campus in East Windsor, New

existing injectable drug products. In all

ForDoz Pharma is looking to evolve by

sion and the retention time of the drug in

challenging, due to the sensitive nature of

Jersey. At this 27-acre property, we es-

but one case, the drug is produced only

offering our platform liposome, micro-

biological tissues. When injected into the

the components with respect to exposure

tablished our own R&D labs and cGMP

by the innovator. By offering a generic

sphere, micelle, and submicron suspen-

muscle, submicron crystals can be slowly

to high temperatures and radiation. Typi-

analytical labs. From 2017 to 2019, we

alternative in the future, we are reducing

sion technologies to customers seeking

released over a prolonged period, reduc-

cal sterile filtration methods may also

successfully constructed, validated and

supply chain risk and providing a more

differentiating drug delivery technolo-

ing dosing frequency.

not be applicable for complex injectables

qualified a complex product manufactur-

cost-effective option for important medi-

gies for their NCEs. We hope to work with

reduced side effects:“ Drug Delivery: Vol 23, No 9. https://

based on larger particles. For some prod-

ing facility that complies with U.S. cGMP

cines. Currently, we have four products

customers that have candidates at the
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BENEFITS OF COMPLEX INJECTABLE

ucts, the entire production process must

standards. Overall, we have invested sig-

in our pipeline for which we are ready to

IND phase or that are in early-phase clini-

PRODUCTS

be performed under aseptic conditions.

nificant funds in this new, state-of-the-

produce FDA submission batches for the

cal development and can benefit from

art, purpose-built facility.

clinical trial bioequivalence stage, includ-

improved drug delivery solutions.

20,21

Encapsulation provides greater control

It is also essential to develop produc-

over the pharmacokinetic and pharma-

tion processes that provide high encap-

The plant includes two unique, special-

codynamic properties of the API, leading

sulation efficiencies for liposomes and

to one or a combination of positive im-

ing anticancer and antifungal agents and

As projects scale, we have room to

ly designed suites dedicated to liposome

a treatment for schizophrenia and eme-

expand our production capacity and are

micelles, uniform distribution of APIs for

processing, one of which can handle

sis. The first two approvals are expected

willing to invest to meet growing demand.

provements, including reduced toxicity,

microspheres, and the appropriate crys-

cytotoxic APIs. The third process suite is

in 2022–2023, with additional approvals

We are also happy to sign a no-compete

increased solubility, enhanced bioavail-

talline form for submicron crystals.

reserved for microspheres, designed to

expected in 2024–2025.

agreement for all our CDMO clients; For-

ability, and improved activity against in-

Production

of

liposomes,

micro-

operate at up to the 1000-L scale (1000 kg

tors of our customers’ products. We are,

which is achieved through careful design

that the right particle sizes are obtained.

up to 100 vials per minute for vial sizes

products, which are used for treatment of

however, committed to partnering with

of the liposome, microsphere, micelle, or

High entrapment efficiency must also be

ranging from 2 to 100 mL. The completely

pain, Alzheimer’s disease, and infertility;

pharmaceutical companies in the fight

other system. Controlled release over ex-

achieved. Off-the-shelf equipment is gen-

automated line is installed within an iso-

one micellar anticoagulant product; and

against serious illness with improved for-

tended periods of time, which allows for

erally not suitable; specially designed,

lator to minimize the risk of contamina-

one submicron suspension anti-inflamma-

mulations.

reducing dosing frequency, is also pos-

purpose-built systems combined with

tion. No direct human contact occurs

sible with these systems.

deep knowledge of processing param-

from vial loading, vial washing and

eters are needed to ensure that process-

depyrogenation, filling, stoppering, and

SPECIALIZED EXPERTISE REQUIRED

es are established that consistently and

crimping; any manual interventions take

FOR DRUG DEVELOPMENT AND

reproducibly generate particles of the

place using a glove box. In the future, we

MANUFACTURING

correct size. For microspheres, it is also

will be adding a second filling line for

The therapeutic efficacy of complex in-

important to remove the organic solvent

powders and pre-filled syringes.

jectable products is directly correlated

used to solubilize the starting polymers

with their stability during manufactur-

without impacting the particle integrity.
different

large-scale (10 m 2) lyophilizers. Vial load-

ability to deliver the active drug sub-

particle types is also challenging and

ing, washing and depyrogenation, filling,

stance to the right target. If these spe-

requires specialized analytical technolo-

loading, and unloading of the two units is

cial particles are not produced properly,

gies. It is also necessary to conduct in vivo

fully automated and is performed inside

they will disassociate and not function

studies to understand how these particles

the isolator.

as intended, and the drug substance may

behave in the body.

these

leach out into the bloodstream, potentially causing toxic side effects.
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> TECHNOLOGY SCOUTING

Critical bottlenecks, in addition to
scale-up,

include

cell

isolation

from

patient samples; cell engineering/modification, including cargo loading/transfection; cell expansion and enrichment;

FACILITATING THE
COMMERCIALIZATION
OF DISRUPTIVE
INDUSTRIAL LIFE SCIENCE
TECHNOLOGIES

downstream purification; fill=finish of
final products; and supply chain management, from cold-chain issues to rapid
delivery of personalized products to the
right patients. For complex biologics, low
protein expression levels are often an
issue. Many of these bottlenecks present
challenges from both safety and cost perspectives and impact many different therapeutic areas. Addressing them will be key
to making complex biologics and cell and
gene therapies more accessible.
DISRUPTIVE TECHNOLOGIES ARE REQUIRED
Solving these problems will require changes in manufacturing paradigms and novel
supply chain management. Overall, new
technologies and tools are needed to reduce the time it takes to convert starting
materials — whether they are patient samples of new protein or viral vector expression systems — into drug products.
Key

needs

include

automated

and

closed systems that minimize human
intervention, better tools for characteriza-

> BY D ANIELLA KRANJAC AND GUSTAVO MAHLER, Ph.D., DYNAMK CAPITAL

tion, and enhanced methods for delivery
of next-generation medicines to patients.

Life science entrepreneurs with highly disruptive,
market-defining technologies have long struggled to
secure the right mix of capital and expertise. Dynamk
addresses this gap with technical, strategic, and
commercial experience to help these companies realize
their full potential.
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REAL GROWTH OPPORTUNITIES FOR NEXT-

and is predicted to reach a value of $400

cell and gene therapies over the next few

Innovation in downstream processing solu-

GEN MEDICINES

to $500 billion by 2024–2025.4–7

years. The Alliance for Regenerative Medi-

tions that are single-use, and easy to imple-

this

cine indicated in its State of the Industry

ment, and afford greater efficiency will be

attention. These large-molecule treat-

growth are next-generation, highly tar-

2020 Report that companies active in gene

paramount. Tools that enable in-process

ments, particularly newer, more complex

geted but complex biopharmaceuticals,

and cell therapies and other regenerative

control data solutions that enable rapid

antibody and cell and gene-based thera-

including bi- and multispecific antibod-

medicines raised more than $9.8 billion in

validation, improved reliability and repro-

pies, are often highly targeted to the site

ies,

viral

global financing in 2019. There were 1,066

ducibility, and simpler product release will

of action, providing reduced side effects

vectors and plasmid DNA, RNA-based

clinical trials underway worldwide at the

have a large impact. Practical, reliable and

compared with systemic, small molecule

treatments, and cell and gene therapies.

close of the third quarter of 2019.

accurate real-time analytics (e.g., embed-

drugs. In addition, they can often be en-

The global market for next-generation

gineered to impact genetically driven dis-

antibodies is predicted to reach $17 bil-

HURDLES TO OVERCOME

ease pathways associated with specific

lion by 2023,8 while the global market for

Many aspects of the production and dis-

patient populations.

Biologic drugs are attracting increasing

Contributing

significantly

antibody–drug

to

conjugates,

ded sensors, microsensors) are essential
to realizing “Biopharma 4.0.”

viral vector and plasmid DNA products

tribution of these next-generation medi-

INNOVATION IS COMING, BUT...

As a result, approximately 40% of phar-

is believed to be expanding at a CAGR of

cines present challenges for the biophar-

We believe that a significant amount of in-

maceutical pipeline candidates — upwards

over 20% and could surpass $1 billion in

maceutical industry. For cell and gene

novation is coming, but in the biopharma-

of 5,000 biomolecules — are biopharma-

value by 2023.9

therapies in particular, specialized equip-

ceutical industry, it takes time to integrate

ceuticals,1 and over 1,500 of those candi-

The global market for cell and gene

ment and analytical methodologies that

new technologies into manufacturing pro-

dates are undergoing clinical trials.2 At

therapies, meanwhile, is expected to be

make commercial production practical

cesses. Regulatory authorities must first

this rate, it has been estimated that, by

valued at more than $6.6 billion by 202410

have not yet been developed. Manufac-

approve and embrace innovative solutions,

2022, half of the top-selling 100 drug prod-

and nearly $9 billion by 2025.11 That trans-

turers are using technologies developed

which creates challenges in getting new

ucts will be biologics, and they will account

lates to an absolute value of growth of

for more traditional biologics that are not

tools and technologies accepted. In addi-

for approximately 30% of the value of the

approximately 270% over the forecast

optimized for next-generation processes,

tion, biopharma companies do not gener-

prescription drug market.3 Consequently,

period and will be due to the approval of

leading to low yields. In many cases, they

ally want to implement technologies that

the value of the global biopharmaceutical

10–20 new products each year through

are working with lab-scale systems that

no one else is using — they prefer to employ

market is thought to be expanding at an

2025.10 The U.S. FDA alone is anticipat-

are difficult to scale and labor-intensive,

solutions that have been widely adopted in

annual growth rate ranging from 8%–14%

ing more than 200 IND applications for

and thus quite expensive.

the marketplace.
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CO-DEVELOPMENT TREND

They need to convince regulators that their

up, early, growth, and later-stage compa-

Rather than rely on viral vectors, which are

today, the sector is not prepared to meet

generation medicines, and all activities

Fortunately, the biopharma industry, in-

products are deserving of approval and

nies, and where our experience can be

limited by the size of the gene-editing mol-

the manufacturing needs presented by

— whether related to discovery, process

cluding drug developers and contract de-

convince biopharma manufacturers and

leveraged to provide a significant positive

ecules they can deliver to cells, CellFE’s

the large numbers of next-generation an-

development, manufacturing, or packag-

velopment and manufacturing organiza-

CDMOs to adopt their new technologies.

impact in business development, opera-

patent-protected microfluidic technology

tibody and cell and gene therapies rapidly

ing — will be impacted.

tions (CDMOs), recognize the crucial role

To do so, they need to develop a commer-

tions, and commercialization.

can deliver large molecules into cells effi-

advancing through the clinic towards com-

that new technologies will play in advanc-

cialization strategy, manage their manu-

For many top biopharma companies and

ciently, with high throughput and at a frac-

mercialization.

ing complex biologic therapies through

facturing operations, build products that

CDMOs, Dynamk partners closely with

tion of the cost, while preserving cell func-

the clinic and into the marketplace. There

can achieve GMP compliance, establish a

them to understand their key needs, areas

tion and viability.

is much greater willingness, often through

secure supply chain, and select the best fi-

of interests, and opportunities for growth.

in-house tech innovation teams, to explore

nancing option.

At Dynamk, we are passionate about
being part of that convergence and help-

Many entrepreneurial companies are

ing to create the future of biotech and life

developing novel enabling technologies —

sciences. We believe that innovative ser-

FloDesign Sonics is an example of a com-

from tools for cell selection to bioanalyti-

vices, tools, and technologies are crucial

Our deep industry expertise and broad vis-

pany that Dynamk led to a successful exit.

cal methods and software solutions. We

to enabling the discovery, development,

and

ibility allows us to see and evaluate many

Its acoustic cell processing platform for

are seeing enabling innovation around bio-

and production of life-saving therapies,

those with the potential to become plat-

CDMOs want the benefit of these new

promising start-ups. We can quickly iden-

the industrialization of cell and gene ther-

processing, efficiency, and changing busi-

delivering lower costs and increasing

form solutions.

technologies. Many also want to invest in

tify key technologies critical to our bio-

apy manufacturing is unique, disruptive,

ness models. There is also the step change

access to medicines globally. It is critical

This is increasingly driving interest in

them, but don’t have the time to provide the

pharma partners’ needs and surface the

and broad-based. MilliporeSigma acquired

occurring as the industry moves from

that we empower scientists to get innova-

codevelopment programs. Sharing costs

advice and coaching that start-up technol-

most relevant start-ups in this space. By

FloDesign Sonics in October 2019 in order

autologous to allogeneic cell therapies.

tive products to the market more efficient-

with an entrepreneurial industrial life sci-

ogy companies need to ensure their suc-

investing, guiding, and supporting these

to leverage the acoustic technology for

More broadly, the underlying technolo-

ence technology company provides bio-

cess. This situation creates a dichotomy,

earlier-stage companies, we provide our

industrialization of the manufacturing of

gies are receiving much more attention

Dynamk Capital is focused on partner-

pharma companies with earlier access to

because drug manufacturers need to be

partners with a front row seat to critical

autologous cell therapies, allowing these

in the industry than ever before. There is

ing with life sciences visionaries to make

that technology, as well as guidance into

assured that any technology they use in the

technological developments while greatly

types of potentially life-saving treatments

real recognition on the part of complex

that happen, and by doing so accelerate

the product development. Such a long-

production processes will be available for

improving the likelihood that these start-

to reach more patients, faster.

biologics players that, in order to develop

the growth and adoption of disruptive

term commitment also gives the often

the lifetime of the drug product.

ups find commercial traction, develop

and manufacture their products efficient-

solutions and services.

new enabling technologies, particularly

Large

biopharma

companies

small, start-up firm the opportunity to

The optimal deal for entrepreneur-

prove their concept quickly and in appli-

ial industrial technology innovators is a

cations that provide growth potential. In

licensing deal in which they receive the

some cases, biopharma firms and CDMOs

value of partnering with a larger strategic

are also providing additional financing to

GMP-grade solutions, and become attrac-

EXCITING CONVERGENCE AROUND

ly, a convergence and advancement of

tive businesses in their own right.

TECHNOLOGY

technology must occur.

There is an exciting convergence happen-

As a result, it is a great time to be

BREADTH OF PORTFOLIO COMPANIES

ing in the biopharma industry around com-

involved in the life science industri-

player, but retain the ability to commercial-

Dynamk invests in companies enabling

plex biologics and industrial technologies.

als space. These tools and technologies

ensure that the technology developer will

ize their products in some form in order to

the future of biotechnology, immunother-

With the tools and techniques available

are fundamental to the success of next-

be in a position to succeed.

generate revenues and grow the company.

apy and life sciences. One such firm is

DYNAMK CAPITAL FILLS THE GAP

funding round (November 2017). This bio-

Identifying the right companies to partner

Dynamk was established to address the

technology company applies artificial in-

with is another challenge. Large biophar-

funding gap in the industrial life science

telligence and machine learning to reduce

ma companies and CDMOs have business

technology landscape — a gap that became

the complexity of biomedical data and

development teams focused on generating

apparent to us through personal experi-

accelerate the development of innovative

new business for their firms and/or iden-

ence. We have worked in the industry de-

therapeutic solutions. SpliceCore™, its

tifying potential therapeutic assets for li-

veloping new tools and technology and

proprietary discovery platform, can iden-

censing and acquisition. They recognize

know that even start-ups with paradigm-

tify new ribonucleic acid (RNA) targets and

the importance of life science industrial

shifting technologies often struggle to get

design new drugs to correct RNA splicing

solutions to innovate along their supply

the funding they need and have to boot-

errors in cancer and genetic diseases.

chains and in their manufacturing opera-

strap their businesses.

RoosterBio is accelerating the field of

We partner with entrepreneurs, innova-

regenerative medicine and disrupting the

tors and spinout companies developing

market by radically simplifying human

forward-thinking

disruptive technologies, tools, and servic-

mesenchymal stem/stromal cell (hMSC)

companies have turned to third parties

es that enable the full biopharma contin-

biomanufacturing and supply. The com-

that have experience in the biopharmaceu-

uum across discovery, development, and

pany is using its recent Series B funding

tical industry and broad knowledge about

manufacturing of therapeutics, providing

(August 2019) to expand and scale its team

developments occurring in the industrial

not just capital, but guidance, support,

as its customer base continues to grow

life science technology space. Such firms

and access to our customer and talent

internationally, while bolstering research

provide technology scouting services,

networks. As the only venture and growth

and development for its transformative

helping to find the optimal, purpose-built

equity fund focused on the life science

next-generation cell and gene therapy

tools and technologies that address their

industry space, we bring a great under-

solutions.

bottlenecks.

standing of the business, the key players,

Our most recent investment (January

and fill strategic gaps for these innovators.

2020) was in CellFE, Inc., an innovative

We leverage our network of domain and

start-up developing a microfluidics-based

SUPPORT TOO

subject matter experts to cultivate col-

device to deliver gene-editing molecules.

Entrepreneurial companies developing

laborative partnerships and develop exit

CellFE is using the funds to fuel its prog-

novel industrial life science technology

pathways. Our focus on life sciences tools

ress in enabling the engineering of next-

solutions have many challenges as well.

and technologies allows us to span start-

generation cell therapies at lower cost.

tions, but lack the resources or time to
search for the right partners.
Increasingly,

these

INNOVATIVE START-UPS NEED
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> ONCOLYTIC VIRUSES

therapy to have received FDA approval.
There are, however, a wide range of other
OV platforms being investigated in clinical
trials, among them adenovirus, vaccinia
virus, measles, coxsackie virus, vesicular
stomatitis virus (VSV), reovirus, picornavi-

SPECIALIZED KNOW-HOW
AND CAPACITY
TO SUPPORT DEMAND
FOR ONCOLYTIC VIRUSES

rus (polio), Newcastle Disease Virus (NDV),
and arenavirus.
EXPANDING MARKET OPPORTUNITIES
OV approaches have been gaining traction since the FDA’s approval of Amgen’s
Imlygic for the treatment of advanced
melanoma in 2015. Numerous recombinant
and non-recombinant viruses are under
clinical development, with 80% of these
candidates in early stages of development,
and even more candidates in preclinical
stages. We estimate that the number of OV
clinical trials has been growing at a rate of
20% p.a. Today, there are over 150 OV clinical trials active with the FDA that are being
sponsored by more than 100 biopharma
companies operating in the OV space.
Furthermore, as excitement in the clinical community builds over the potential

> BY STEFAN BEYER, Ph.D., AND KAI LIPINSKI, Ph.D., VIBALOGICS

of Imlygic — and other oncolytic HSVs,
adenoviruses, measles viruses, NDVs,
and reoviruses — there has been an acceleration in large cap pharma acquiring
and investing in the most promising OV
assets. In 2018, three major pharmaceutical companies acquired biotechs devel-

Few CDMOs are capable of supporting biopharma
companies advancing oncolytic virus (OV) therapies
toward late-stage clinical trials. Vibalogics, however,
is investing in new large-scale capacity and will be
positioned to provide process development through
late-stage and commercial manufacturing services from
state-of-the-art facilities in both the United
States and Germany.

BENEFITS OF ONCOLYTIC VIRUS

system contribute to the oncolytic effi-

immune system, their efficacy is also

oping OVs: Merck & Co. acquired Viralyt-

THERAPIES

cacy of OVs.

tied to triggering an immune response to

ics for $394 million in February of 2018,

OVs preferentially infect, replicate in,

The challenge with OVs is to design the

the cancer after infection. The objective

J&J acquired BeneVir Biopharm for over

and kill cancer cells, leading to the pre-

viruses to replicate and spread within a

is to turn the “cold” tumor microenviron-

$1 billion in May 2018, and Boehringer

sentation of both viral and tumor antigens

tumor as quickly as possible before they

ment lacking T cells into one that is “hot,”

Ingelheim acquired ViraTherapeutics for

and the induction of innate and adaptive

are recognized and destroyed by the

inflamed, and immunogenic. Recent evi-

$245 million in September 2018.

immune responses. They are an ideal

immune system. Virus design and produc-

dence shows the antitumor immune attack

weapon against tumors, because cancer

tion methodologies have been developed

is synergistically enhanced when combin-

cells have minimal antiviral defenses. In

to enable most OVs to evade the immune

ing OV therapy with immune checkpoint

addition to selectively targeting cancer

system for hours with systemic injection

inhibitors targeting mainly PD-1 and CTLA-

cells, OVs can be engineered to deliver

that enables them to reach their target.

4 pathways. OVs can also be loaded with

payloads, such as immunomodulating

Direct intratumoral injection for solid

other immunomodulators, such as cyto-

cytokines. OVs have been shown to trig-

tumors can be employed to maximize the

kines and/or tumor-(neo)-antigens, all

ger a lasting immune response. The actu-

infectivity potential before clearance,

designed to optimize patients’ local and

al mechanisms of action for any given OV

while studies have also found that system-

distant (metastases) antitumor long-last-

depend on the type of virus, how the virus

ic treatment of cancer patients with OV

ing immune response. In several clinical

is engineered, and the tumor itself.

therapies via intravenous injection (rath-

studies, patients receiving a combination

Once inside a cancer cell, an OV rep-

er than direct injection into the tumor)

therapy had a much higher response rate

licates until the cell lyses (immunogenic

before surgery can boost their response

than those that only received a check-

cell death). Tumor antigens and other

to checkpoint inhibitors following sur-

point inhibitor.

materials released by the lysed cancer

gery. Virus design, combination therapy

cells often provoke an immune response

regime, and delivery route all play impor-

parepvec) for the treatment of advanced

(local and/or systemic) by activating den-

tant roles in the effectiveness of OVs in

melanoma, based on herpes simplex virus

dritic cells. The combination of the direct

the greater oncology treatment design.

(HSV-1), is the first FDA-approved (2015)

lysis and the activation of the immune
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While OVs need to initially evade the

Amgen’s

Imlygic

(talimogene

laher-

OVS PREFERENTIALLY
INFECT, REPLICATE
IN, AND KILL CANCER
CELLS, LEADING TO THE
PRESENTATION OF BOTH
VIRAL AND TUMOR
ANTIGENS AND THE
INDUCTION OF INNATE
AND ADAPTIVE IMMUNE
RESPONSES.

OV therapy and remains the only such
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VIBALOGICS: FOCUSED ON

including single-use suspension bioreac-

ONCOLYTIC VIRUSES

tors, disposable iCELLis fixed-bed bio-

Vibalogics is a privately owned CDMO

reactors, roller bottles, and CellSTACKs.

focused primarily on process develop-

With a focus on aseptic processing, the

ment, manufacturing, testing, and fill-fin-

company’s

ish of OV products in full compliance with

operations include dead-end, cross-flow

international GMP standards in a GMO

micro-diafiltration and sterile filtration,

BSL-2 classified facility in Germany.

ÄKTA-ready chromatography systems, and

established

downstream

The company places the greatest value

ultra-centrifugation for drug substance

on being a reliable partner and offering

purification. Furthermore, while most com-

high-quality services to biopharmaceuti-

petitors stop at the drug substance stage,

cal industry partners in Europe, the United

Vibalogics has in-house manual and auto-

States, and Asia-Pacific. Vibalogics dis-

matic fill-finish capabilities for the release

tinguishes itself by being highly flexible,

of liquid (up to 30,000 glass vials DIN 2R

establishing and maintaining open com-

formats) and lyophilized drug product.

VIRUS DESIGN
AND PRODUCTION
METHODOLOGIES HAVE
BEEN DEVELOPED TO
ENABLE MOST OVS TO
EVADE THE IMMUNE
SYSTEM FOR HOURS
WITH SYSTEMIC
INJECTION THAT
ENABLES THEM TO
REACH THEIR TARGET.

chemical, and cell-based potency assays,

new drug applications (INDs) and investiga-

PLANS FOR LATE-PHASE AND COMMERCIAL

performed according to ICH guidelines to

tional medicinal product dossiers (IMPDs).

MANUFACTURING
In May 2019, Vibalogics was acquired by

support clients’ clinical product development. The company works closely with its

FLEXIBLE STATE-OF-THE-ART VIRUS

Ampersand Capital Partners, a private

clients to ensure that these virus stability

MANUFACTURING FACILITY

equity firm specializing in growth equity

studies meet their requirements and the

Vibalogics’ 30,000 sq. ft. multiprod-

investments in the healthcare sector.

expectations of the regulatory authorities.

uct facility in northern Germany fea-

Ampersand has deep expertise in the

tures state-of-the-art modular design for

development of specialized CDMOs, hav-

GMP MANUFACTURING AND

increased flexibility. Five independent

ing been investors in companies such as

BATCH RELEASE

GMP suites are housed across three build-

Arranta Bio, Brammer Bio, MedPharm,

GMP virus manufacturing for OVs, viral

ings totaling over 15,000 sq. ft., with BSL-2

Talecris, and TriPharm. The investment

vectors, and viral vector vaccines at Viba-

laboratories for process development. The

by Ampersand in Vibalogics is being used

logics is performed in areas designed spe-

facility is well-equipped with an automat-

to expand the company’s capabilities to

cifically for the production of viral drug

ed facility monitoring system and required

meet rapidly growing industry demand

substance and drug product within ISO 5/7

utilities (AP, WFI, cooling water). Recently,

for the development and manufacture of

(class A/B Europe) BSL-2 clean room envi-

the company increased its single-use bio-

complex oncolytic viral therapies.

ronments. By avoiding the need for inter-

reactor and purification capacity with a

Vibalogics will invest in additional

munication lines, and delivering the best

Egg-based virus manufacturing is a tried

science to solve the complex production

and true methodology for the cost-effective

issues associated with OVs. The company’s

production of certain OVs, such as New-

nal process technology transfer, the com-

new manufacturing line to meet increasing

process development and manufacturing

team of around 60 scientists and project

castle disease virus (NDV). Vibalogics uses

pany saves time and ensures the seamless

demand for OVs and viral vectors. The new

capabilities to strengthen and expand its

managers has experience from the early

specific-pathogen-free (SPF) eggs sourced

transition between process development

manufacturing line features 50 L and 200 L

position in the United States and Europe.

stages of process design and development

from qualified suppliers. Batch sizes range

Process development work is performed

and GMP activities. Vibalogics has the

single-use bioreactors and a Siemens pro-

In response to requests from custom-

through production of clinical material for

from 1,000 eggs for chicken embryonic

using a consultative approach with contin-

capacity to manufacture for phase I/II clin-

cess control system. Vibalogics also invest-

ers, a majority of which are located in

use in OV trials around the world.

fibroblast (CEF) preparations to 5,000

uous and transparent communication. Fol-

ical trials and the flexibility to expand as

ed in Äkta-Ready chromatography systems

the United States, the company plans to

Furthermore, the company has plans

eggs for allantoamnionic fluid (AAF) har-

lowing client consultation, Vibalogics pro-

required. The planned facility in the Unit-

for downstream processing and liquid han-

expand beyond early-phase activities

underway to establish commercial-scale

vests. All batches are accompanied by rel-

poses a scope of development work that

ed States will be able to provide late phase

dling equipment to manage the increased

into late-phase and commercial delivery

manufacturing capabilities in the United

evant certificates to support use in a GMP

provides a functional, scalable, and (most

and commercial production scale.

volumes involved in this scale of operation.

of OV and viral vector. The new late-stage

States, with designs complete, engineering

environment. CEF cultivation can be per-

importantly) transferable process based

Every GMP product that Vibalogics man-

Furthermore, design plans are underway to

and commercial manufacturing facility,

in progress, and recruitment of a team of

formed in various culture vessels, includ-

on established GMP manufacturing princi-

ufactures is subject to a stringent review

build a handful of additional clean rooms

which will be located in the United States,

scientific experts and experienced man-

ing roller bottles, CellSTACKs, and iCEL-

ples. The company can provide advice for

and approval process resulting in Quali-

that can fulfill increased demand for OV

is expected to be completed in 2021 and

agement well underway. The suite of ser-

Lis fixed-bed bioreactors. Downstream

projects at any stage in the development

fied Person (QP) batch release according

and viral vector manufacturing.

operational by 2022.

vices provided by Vibalogics is supported

operations include diverse filtration steps.

cycle, comprising, for example, adaptation

to GMP guidelines. The company consid-

by the company’s flexible multiproduct

The team is highly experienced in aseptic

of adherent cells to suspension, optimiza-

ers the specific needs of live viral products

facility, an international customer base,

process management for egg-based manu-

tion of production parameters, optimiza-

and follows Advanced Therapy Medicinal

and the long and deep experience of the

facture of non-sterilizable large viruses.

tion of virus recovery from bulk harvest,

Product (ATMP) guidelines, if applicable.

The continuous cell-based manufactur-

P
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purification strategy, and analytical tool

All processes are thoroughly character-

ing process starts with an established,

usage

Vibalogics’

ized to ensure the identification of criti-

GMP-certified master cell bank and a

approach is to keep future requirements

cal quality attributes that correlate with

Chief Executive Officer, Vibalogics

BOTH CELL- AND EGG-BASED VIRUS

characterized master virus seed. Vibalog-

top of mind and design processes that

efficacy and safety and the development

MANUFACTURING

ics offers cell-based and egg-based virus

can be directly scaled to larger equipment

of controlled processes that consistently

Unlike most other CDMOs producing viral

seed banking services, providing clients

under GMP-compliant standards.

meet quality specifications. All aspects

products, Vibalogics’ experienced person-

with high-quality, robust, and fully trace-

nel have established expertise in the devel-

able starting materials to use in manu-

ASSAY DEVELOPMENT AND

the starting materials (qualified cell banks

Stefan joined Vibalogics as Director of Corporate and Business
Development in 2006 and was appointed CEO in early 2008. Prior to
joining Vibalogics, Stefan was a Business Development Manager with
Scil Proteins. Stefan holds a Ph.D. in microbiology, biotechnology, and
molecular genetics from the University of Münster.

opment of both cell-based (suspension and

facturing. All characterization work and

STABILITY STUDIES

and virus seed stocks), drug substance and

adherent) and egg-based virus production

release testing can be performed and

Vibalogics has extensive expertise in

drug product manufacturing, all character-

methods to provide clients with a full suite

managed by Vibalogics.

the transfer, establishment, and valida-

ization needs, and product release, stor-

tion of product-specific non-compendial

age, and distribution.

scientific team, who are adept at all production platforms.

of

aseptic

manufacturing

capabilities,

and

development.

of the process are considered, including

from drug substance process development

FEASIBILITY STUDIES AND PROCESS

analytical methods aligned with EP and

Batches are released by a Vibalogics’

to the fill-finish of drug product.

DEVELOPMENT

USP needs. The company’s full analytical

QP confirming the pharmaceutical (cGMP)

Most projects at Vibalogics involve the

Virus feasibility studies enable Vibalogics

method development and analysis pack-

compliance, greatly facilitating the pro-

development of cell-based virus produc-

to assess the possibilities for client tech-

age is tailored to virus-based products

cess. Our QPs have extensive experience

tion processes for manufacturing OVs,

nologies and product candidates. Vibalog-

and includes a comprehensive virus assay

and training with respect to European

viral gene therapy vectors, and viral vector

ics has the flexibility to assess and deter-

development service covering product

Union QP requirements and an in-depth

vaccines. The company has deep expertise

mine the optimal substrate and conditions

development and manufacturing, in-pro-

understanding of all of the aspects associ-

and a considerable track record in the pro-

for a virus candidate. The company com-

cess, bulk intermediate, and final product

ated with pharmaceutical manufacturing of

duction of HSV, adenovirus, pox-like-virus-

bines years of virus process development

release analysis. In addition, Vibalogics

such complex products. Vibalogics offers

es (such as fowlpox and modified vaccinia

expertise with cutting-edge analytical tools

provides a comprehensive set of represen-

regulatory support, accompanies regula-

virus Ankara (MVA)), VSV, influenza, and

and “outside the box” thinking to translate

tative virus stability studies and indicating

tory authority visits, and can help in pre-

other viruses in various culture vessels,

customers’ ideas into clinical candidates.

tests, including identity, purity, physico-

paring the CMC section of investigational
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Stefan Beyer, Ph.D.

LinkedIn www.linkedin.com/in/stefan-beyer-76a1a21/
Email stefan.beyer@vibalogics.com

Kai Lipinski, Ph.D.
Chief Scientific Officer, Vibalogics
Kai joined Vibalogics in 2010 initially as Head of Cell Culture and Virus
Production. In 2013, Kai was appointed Head of Process Development.
Prior to joining Vibalogics, Kai gained valuable experience in viral
vector manufacturing from a variety of previous roles. Kai served as
Principal Scientist at Cobra Biologics focusing on upstream process
development for virus and mammalian protein expression projects.
Kai holds a Ph.D. and post-doc from the University of Duisburg-Essen.
LinkedIn www.linkedin.com/in/kai-lipinski-037a4710/
Email kai.lipinski@vibalogics.com
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> FLEXIBLE BUSINESS MODELS

EVOLUTION IS ESSENTIAL IN THE
DYNAMIC PHARMACEUTICAL INDUSTRY
The pharmaceutical industry is defined by constant
change and evolution. At present, significant drivers of
change include the movement of manufacturing back to
the West, pricing pressures, supply chain challenges, and
a shortage of talent. Successful CDMOs, such as Seqens,
ensure growth by adopting flexible business models and
adding new technologies and manufacturing processes
to meet a variety of demands.

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

were becoming aggressive at accessing

The biopharmaceutical industry is a very

the sophisticated and advanced technolo-

dynamic sector. While customer demand

gies being brought in by Western firms,

is a primary influence, the pharmaceuti-

whether through illegal or government-

cal industry is also faced with numerous

sanctioned means. Managing projects

unique pressures that other mainstream

thousands of miles away, particularly in

industries do not contend with.

light of increasing regulatory require-

Among the most significant exter-

ments, also meant that projects took lon-

nal pressures are government regula-

ger, which translated into greater costs.

tions, which are in constant flux. Health

Wages and shipping costs were also ris-

authorities and environmental and safety

ing. The shrinking cost differential — cou-

regulatory bodies continue to implement

pled with IP challenges — has resulted in a

stricter requirements for drug develop-

much more level playing field.

ment and manufacturing. Federal gov-

And even though U.S. and European con-

ernments are also major purchasers of

tract manufacturers are in many respects

drug products, resulting in significant

viewed as equivalent in terms of cost,

politics around pricing and healthcare

quality, and reliability, distance is still a

systems. Often, misperceptions and mis-

factor in the choice of service providers.

understandings lead to proposed legisla-

With increased regulations and the more

tion that can negatively impact the indus-

advanced

try and consumers.

required for many projects, there are sig-

technological

Q1 2020

ISSUES WITH DRUG
PRICING HAVE IN
LARGE PART RESULTED
FROM THE LACK OF
UNDERSTANDING
ON THE PART OF THE
GENERAL PUBLIC AND
LAWMAKERS OF THE
DIFFERENCE BETWEEN
BRANDED AND
GENERIC PRODUCTS.

development

The long-term, high-cost nature of drug

nificant advantages for pharma sponsors

development and commercialization is

that are physically closer to their develop-

nificantly, placing tremendous pressure

also at odds with how financial markets

ment partners.

on the system.

operate, with investors generally seeking

Indeed, even though there are sig-

Branded drugs, meanwhile, cost hun-

immediate, short-term gains. Advances

nificant funds available for investments,

dreds of millions of dollars to produce and

in science and technology are also funda-

most companies strive to be as efficient

10–15 years to bring to market, with drug

mental to the success of the biopharma

as possible with those resources. They

companies challenged to get them accept-

sector; but at the same time, the indus-

want to closely manage their projects by

ed into insurance company formularies.

try must remain conservative due to the

working with nearby contract research,

To be successful today, a new drug must

severe consequences associated with

development, and manufacturing part-

provide a measurable benefit that leads

safety, quality, and efficacy issues.

ners to ensure that their drug candidates

to improved patient outcomes; marginal

will receive favorable reviews from the

improvements tend to be insufficient.

MOVEMENT OF MANUFACTURING BACK TO

FDA or other health authorities. The few

Breakthrough therapies, however, are

THE WEST

hundred thousand dollars that might be

very expensive to develop, and phar-

One positive trend for the U.S. pharma-

saved by using a service provider in Asia

ma companies understandably seek to

ceutical industry is the resurgence of

cannot make up for the catastrophic loss-

recoup their investment during the patent

domestic API and drug product manufac-

es that occur when a regulatory review

life of these products. This means that

turing. This movement is opposite to what

results in the need for more work rather

certain new drugs carry annual costs for

occurred in the mid-2000s, when the

than an approval.

patients in the tens to hundreds of thousands of dollars. Even though they lead

consensus in the industry was that all raw

> BY ED PRICE, SEQENS-NORTH AMERICA
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material, intermediate, and contract API

DRUG PRICING CHALLENGES

to improved outcomes, the high costs can

manufacturing in the future would take

Issues with drug pricing have in large part

make it difficult for insurance companies

place in China and India.

resulted from the lack of understanding

and hospitals to support their use.

No one predicted, however, that the U.S.

on the part of the general public and law-

On the other hand, if branded drug

FDA would dramatically increase qual-

makers of the difference between brand-

developers cannot recoup their R&D

ity regulations, making it more difficult

ed and generic products. The generic

costs, the direct result will be reduced

to meet compliance required for pharma

industry has been experiencing falling

innovation and drug development in the

manufacturing. Nor was it predicted that

prices, greatly due to market competition,

United States. Ultimately, because the

the agency would increase inspections

for nearly three years — with few excep-

United States drives much of new drug

using a risk-based approach, leading to a

tions.

innovation, the reduction will impact the
health care of the global population.

focus on many overseas facilities with low

Although the industry is designed to

costs and low quality levels. The heavy

prevent monopoly situations from arising,

scrutiny led to the prevention of many of

there are cases where changes in regula-

GLOBALIZATION OF THE SUPPLY CHAIN

these suppliers from exporting products

tions end up creating monopolies. These

While manufacturing of more sophisticat-

to the United States.

cases receive public attention, but do not

ed products is moving back to the West,

At the same time, U.S. companies were

present the real picture of the generic

most of the basic raw materials used for

finding that countries, such as China,

industry, where prices have eroded sig-

the production of registered pharmaceu-
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tical starting materials and pharmaceu-

are met. In nearly every other country,

tical intermediates remain in Asia, par-

the government, regulatory bodies, and

ticularly in China.

industry work together to promote the

When the Chinese government began
closing down production facilities that

success of the pharma sector in support
of national health.

did not meet minimum environmental per-

Both Congress and the FDA need to

formance requirements, a ripple effect

view China as an adversary and take steps

was observed across the pharmaceutical

to ensure the supply of crucial medicines.

industry. Many key raw materials became

The FDA should identify the top 100 drugs

difficult or impossible to obtain. Pharma

that could be at risk, find producers to pro-

manufacturers have taken various steps

vide them (giving preference to domestic

in response, from bringing raw material

manufacturers), and coordinate with the

production in house to contracting with

strategic stockpile to create an artificial

other service providers to substituting

market. The only way to solve this problem

with alternative materials.

is for the FDA and Congress to act in col-

This experience has raised concerns

laboration with the industry.

about the dependence of the United

WHILE MANUFACTURING
OF MORE SOPHISTICATED
PRODUCTS IS MOVING
BACK TO THE WEST,
MOST OF THE BASIC
RAW MATERIALS USED
FOR THE PRODUCTION
OF REGISTERED
PHARMACEUTICAL
STARTING MATERIALS
AND PHARMACEUTICAL
INTERMEDIATES
REMAIN IN ASIA,
PARTICULARLY IN CHINA.

DEVELO PING S OLUTIO N S

Larry P. Lee

CEO
Avara Pharmaceutical Services

OSD AND STERILE

Concentrating on Core
OSD & Sterile Capabilities for
Assured Client Success

capsulation, and tablet and film coating.
Both primary and secondary packaging
services are available, along with global
distribution and supply chain support.
All manufacturing activities are supported by comprehensive analytical services, including method development,
transfer, and validation. The Avara Are-

ith a solid base of oral sol-

to implement clinical and validation

cibo facility has DEA registrations as a

id dose and sterile manu-

batches. For pharma companies unsat-

manufacturer and analytical laboratory.

facturing and packaging

isfied with the quality of service they

Avara Norman has spray drying and

expertise that includes

are receiving from their current con-

fluid-bed granulation capacity, provides

four state-of-the-art facilities delivering

tract manufacturer, Avara is ready to

automated cartoning and inspection,

two billion patient doses annually, Avara

attentively support their projects with

and is serialization-ready. Multiple pre-

Pharmaceutical Services has refocused

a focus on delivery and quality. Avara is

scription-to-OTC switches have been
achieved at the Avara Aiken facility.

States on Chinese manufacturers for

SEQENS: CONSTANTLY EVOLVING FOR

many APIs and finished drug prod-

CONTINUED GROWTH

ucts, particularly in certain therapeutic

Seqens has evolved its business over

areas, such as antibiotics. Nearly all of

the last 10 years and is positioned for

the antibiotics used in the West today

continued success and growth. Our U.S.

to leverage its core capabilities and de-

also an excellent partner for companies

are produced in China. If the Chinese

location in Newburyport, MA, began as

liver reliable world-class outsourcing.

looking for a reliable second supplier.

government ever made a move toward

PCI Synthesis. From the beginning, we

the U.S. pharmaceutical supply as it did

adopted a dual strategy involving the pro-

Agile Company, Firm Commitment

Global Reach

Avara Liscate offers both liquid and ly-

with Japan and rare earth metals, which

duction of generic APIs and the contract

Avara Pharmaceutical Services is a nim-

One of the foundations of Avara’s phi-

ophilized fill-finish of sterile injectable

significantly affected the Japanese elec-

manufacture of new chemical entities

As part of Seqens, we have further

ble, global contract manufacturing part-

losophy is a commitment to offering

products, including high-containment

tronics industry, it would take years to

(NCEs) for a wide customer base. This ap-

increased our flexibility. With access to

ner with the bandwidth to be uniquely

world-class facilities with proven records

capabilities. The facility also has devel-

establish domestic manufacturing capa-

proach has served us well as the health of

facilities located around the world that

attentive to every client. A client rela-

of regulatory compliance and reliable de-

opment labs and small-scale equipment,

bility, and the health of the nation would

each sector has come in and out of favor

have varying technologies, capabilities,

tionship team (CRT), led by a client rela-

livery. Avara has acquired facilities from

along with commercial scale manufac-

be in danger.

at opposite times. The generic space has

and cost structures, we tailor solutions

tionship leader (CRL), is assigned to each

top 10 pharmaceutical companies with

turing. When aseptic powder filling is

The U.S. Congress is looking at this

reached a low point due to drastic price

for our customers. Our generic API busi-

project immediately. The team manages

demonstrated records of the highest

needed, Avara Liscate facility provides

issue, but it is questionable whether

declines. Meanwhile, the CDMO sector is

ness is able to focus on products with

the overall client relationship, providing

quality and regulatory standards. This

this service at small to large scale, in-

there is sufficient political will to make

very healthy, owing to increasing invest-

lower volumes that perhaps have faced

tailored support and building trust via

enables Avara to deliver to multiple geo-

cluding for highly potent compounds.

the necessary changes. The FDA has

ment in emerging and specialty pharma

regulatory problems or raw material or

open and transparent communications.

graphic markets and assure clients that

always been agnostic as to the sourcing

and biotech firms that have limited re-

processing issues that have made them

of materials across the pharma supply

sources and rely heavily on outsourcing

unsuitable for production at overseas

Technical Knowledge

chain as long as its quality requirements

of R&D and manufacturing activities.

CDMOs.

their global supply needs will be met.

The Avara Promise

Avara’s capabilities in oral solid dose

Avara’s teams at all facilities under-

In addition to one of the most expe-

(OSD) manufacturing and packaging

stand clients’ needs through trusted

We are also constantly listening to our

rienced leadership teams among top

are located in Aiken, South Carolina;

delivery of high-volume commercial

customers and continually responding

contract manufacturing organizations

Arecibo, Puerto Rico; and Norman,

products to multiple geographies over

to their needs. Most recently, we estab-

(CMOs), Avara boasts highly motivated,

Oklahoma. Avara’s facility in Liscate,

many years. With one of the most expe-

lished a separate R&D group focused

professional, dedicated, and diverse

Italy, specializes in sterile fill and fin-

rienced leadership teams working in the

on the development of new materials and

people with extensive business and

ish drug product manufacturing and

CMO space and the proven track record

polymers, including those used in medi-

technical knowledge. Although the com-

packaging. The Oklahoma facility also

of our world-class facilities and capabili-

cal devices or in conjunction with APIs,

pany is still young, many members of the

serves as Avara’s corporate headquar-

ties, Avara provides a flexible, respon-

With more than 25 years of experience in chemical operations,
engineering, and cGMP manufacturing, Ed Price has grown PCI Synthesis
from a basic chemical manufacturer into the leading CMO that it is
today as part of Seqens-North America. As an industry thought leader,
Ed also serves as a co-chair of the New England CRO/CMO Council and
sits on the Industrial Advisory Board for the Department of Chemical
Engineering at UMass, Amherst. Prior to founding the company, Ed served
in numerous positions at several leading custom chemical manufacturers,
including ChemDesign and PolyOrganix (previously Borregaard
Synthesis). He holds a BS in chemical engineering from the University of
Massachusetts, Amherst, and completed graduate studies in chemical
engineering at Texas A&M University.

nanoparticles for drug delivery, and

Avara team have decades of experience

ters, with all global operations man-

sive, and client-centric approach. Avara

other applications. This group is lever-

working in the pharmaceutical industry.

aged from this location.

provides clients with a rewarding and

Rapid Commercialization Support

Focus on OSD

on our commitments, including scope,

With its current capacities and capabili-

One of Avara’s core competencies is

schedule, quality, regulatory compliance,

As we go forward, Seqens will add

ties, Avara is ideally positioned to serve

OSD manufacturing, including potent

and price. By refocusing our business on

more new equipment, new technologies,

as a commercialization partner for a

and controlled substances, spray dry-

our core capabilities in OSD and sterile

and new processing platforms in order

wide range of pharma companies — our

ing, small batches, and over-the-counter

manufacturing, Avara has assured that

to continuously reinvent ourselves. This

seasoned operations team gets projects

(OTC) products. Across Avara’s three

we can maintain the highest standards

form of evolution is essential for ensur-

up and running very quickly.

OSD sites, the company offers the gamut

of quality, and function as a true partner

ing that we stay at the forefront of the

Avara supports virtual, small, and

of OSD manufacturing and packaging

to our clients in their mission to deliver

LinkedIn www.linkedin.com/in/edward-price-65987b5/

pharma industry and achieve further

mid-sized pharmaceutical companies

capabilities, including various forms of

life-changing medicines to the patients

growth.

that lack the equipment and resources

granulation, compression, extrusion, en-

who need them.

ABOUT THE AUTHOR

Ed Price
President and CEO, Seqens-North America CDMO Business Unit
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aging relationships with multiple new
technology

companies

spun

out

of

Harvard and MIT.

P

effective CMO experience and delivers

P
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SPECIAL FEATURE

THE ROAD TO CPHI MILANO

not there, although you have a sense of the

113 Exploring Europe on The Road To CPhI Milano

day and each week, a scientist may say, “I’d

115 Healthcare in the European Union

reactions done, or a purification. But one

end points and some of the options. Each
really like to get to this place” — and get 12
never knows when a single failure or an un-

121 A Look Back at The Road To BIO

expected success will completely change
the entire trajectory of the research, or

124 Become a Sponsor
125 The Trip’s Sponsors and the Future of Healthcare

of the company more broadly. It’s not that
unusual for a company to encounter all
kinds of roadblocks to the development of
a particular drug and explore creative solutions, only to suddenly discover that one
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25 Countries In 25 Days
From the same team that brought you The Road To BIO in 2017, The Road To CPhI
Milano is a new adventure – taking place in the run-up to CPhI Worldwide 2020
in Milan. As we did on The Road To BIO across America, we will be discovering the
future of healthcare – only this time on a 7,000+ mile journey around Europe.
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op that solution as a platform technology,
perhaps transforming the entire business
model from innovator pharma to a CDMO
model to sell that solution to other pharma
companies.

THE INSPIRATION FOR THE ROAD
TO CPHI MILANO
Ever since we completed The Road To BIO,
Nice Passion film documenting the trip,

On a road trip, you generally have the

I’ve wanted to do something similar, but

While I’m not a scientist, I’ve always been

destination in mind, and maybe some of

even more intense. As 2020 is the 25th an-

fascinated with how scientists work to im-

the milestones along the way, but you don’t

niversary year of That’s Nice, we landed

prove everyday health. That process, at

necessarily have a pattern or know the

on the idea of visiting 25 countries in 25

least as I perceive it, is a cycle of small,

precise route you’re going to take. There

days. Once we had that concept in mind,

incremental changes in their R&D efforts

will always be surprises: you lose tires, hit

we quickly settled on targeting Europe,

day after day after day, offset by recur-

potholes, get tied up with immigration, and

because we really wanted to maintain the

ring setbacks. Because the setbacks close

encounter illnesses. A road trip definitely

road trip feel rather than jumping on a se-

doors but also open other doors, they

puts pressure on individuals and the group

ries of transcontinental flights, which I felt

can really be viewed as a feature, not a

dynamics, bringing out the extremes of ev-

would take away the continuity of the ex-

bug, within this ongoing progress. When

ery personality.

perience. I’ve never actually driven across

we work with customers, we are often in-

When we were organizing The Road To

Europe, but I knew that the continuity —

troduced to an R&D department that has

BIO, we had this whole glorious vision of

connecting the dots between the cities,

spent years and years going nowhere,

picturesque inland roads, like the Tail of

observing the subtle cultural shifts over

punctuated with one or more transfor-

the Dragon in Tennessee and Kentucky

the miles between, for example, Munich

mative moments of true breakthroughs,

and down the Appalachians — but once

and Bucharest, and seeing how all of these

which can change the entire trajectory of

you’re on the road, and you realize that

individual pieces fit together — would be a

the research and the business.

you’ve got 500 miles to drive, your pri-

critical part of the experience.

While we aren’t conducting any scien-

orities change. Do you want to tackle

tific research or development at That’s

500 beautiful miles at 30 miles an hour

Nice, we’re constantly talking about sci-

or something less striking at 70 miles an

THE ROUTE (AS WE IMAGINE IT
TODAY)

ence and promoting our clients’ stories.

hour? The whole itinerary goes out the

We are estimating that we will travel a to-

After we completed The Road To BIO —

window, and instead of hitting all of the

tal of about 7,000 miles on the upcoming

which was really a highlight of that year

sights you imagined when you were sit-

Road To CPhI Milano trip. We are still in

for myself that I think will be a memory for

ting at your desk, you end up taking a new

the process of determining all of our des-

hopefully many, many years — we reflected

route and discovering things you didn’t

tinations, the companies that we want to

on some of the clumsier aspects of that

anticipate, which I think is actually more

visit, and the other roadside attractions.

trip or events that didn’t go according to

exciting. Adventure and exploration have

We definitely plan on both beginning and

plan. Sometimes you can become trans-

always been important parts of the That’s

ending the trip in Milan, which is where

fixed on the quotidian details of the trip,

Nice company culture.

CPhI Worldwide will be held this year on

locked into the daily routine, and lose your
sense of perspective.
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drug itself, and to reorient to further devel-

and even more so as we wrapped up our

ROAD TRIPS AND R&D

Denmark

Po

BY NIGEL WALKER, NICE INSIGHT

ia

ss

Ru

Estonia

EXPLORING EUROPE
ON THE ROAD
TO CPhI MILANO

of those solutions has more value than the

I think there’s a strong analogy between

October 13–15. We plan to depart from

scientific R&D and a road trip: the map is

Milan and travel northward through East-
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THE ROAD TO CPHI MILANO
ern and Central Europe, ultimately all

get some answers to, although we know

or landmark or the local flavor of their

the way to the top of Scandinavia, zigzag-

that we will still be only scratching the sur-

favorite café or street food vendor. We’re

ging as we visit Poland, Germany, Austria,

face of this incredibly complex mosaic of

looking more for the vibe of Comedians in

Czechia, and a few other countries. After

cultures and experiences. Has there been

Cars Getting Coffee than your traditional

seeing Denmark, Sweden, Norway, and

a truly significant scientific discovery in

pharma talking head interview — a casual

Finland, we will likely take a ferry through

every one of these countries in the last

setting and a couple of people talking, as

the fjords and across the North Sea into

few decades? Which country is innovat-

candidly as possible.

Scotland, then travel on through the rest

ing the most and improving the quality of

Beyond the small talk, we will also have

of the United Kingdom and Ireland. Af-

life? What’s the median population in each

a series of questions that we will put to

ter that, we will cross the channel into

of these countries, the death rates, or the

each of these executives because we are

the Low Countries and France and take a

orphan rates? What are the primary health

really interested in how the answers will

circuitous route through Spain, Portugal,

concerns in each country, and are the indi-

vary from country to country. We all try to

maybe Monaco, and Switzerland before

vidual health systems set up in a sensible

get an understanding of the world by read-

returning to Italy to reach our final desti-

way to address those concerns?

ing or doing research online, and we have

I’ve heard from many sources that

certainly built a body of knowledge from

Switzerland has the highest quality of life

our decades of working with companies

THE FLEET

in Europe, likely in the world. Now, I’ve

in Europe and across the globe. That has

Just like The Road To BIO, the plan for The

visited Switzerland maybe 50 times, but I

tremendous value, but it can’t compete

HE ALT H STAT US

Road To CPhI Milano is to undertake this

don’t have a handle on why that is. I know

with those personal interactions and the

road trip in a new model Lamborghini,

that it’s cold most of the year, the cost of

experience of getting a range of responses

along with one or more support vehicles.

living is ridiculously high but the food is

to the same queries, and working to under-

We are currently in discussion with Lam-

cheap, and the pay is generally the highest

stand the reasons underlying the similari-

borghini to make this happen. Traveling in

in Europe. But why is Roche there? Why is

ties and differences.

that kind of style opens doors and makes

Lonza there? Obviously, the tax structure

Equally important, as far as I’m con-

it easier to interact with strangers, but it

is a major draw for any big companies, but

cerned, will be our conversations with

While life expectancy has risen by almost
four years since the year 2000, there still
remains a five-year disparity between the
most educated and the least educated citizens. Risk factors include binge drinking and
growing rates of obesity. Tobacco use has
declined by 6% over the past decade.

also comes with complications — you can’t

there still seems to be an overrepresenta-

the random individuals that we encounter

simply park a Lamborghini outside a hotel,

tion of giant pharmaceutical companies in

through the trip via person-on-the-street

or pull off the road and go through a drive-

Switzerland.

interviews. I’m very curious about how

nation of CPhI Worldwide.

thru. Certain kinds of roads, or humpback

A major component of the trip is go-

well a pharma CEO’s sense of the health-

bridges, are really off limits as well. It

ing to be interviews with the CEOs and

care landscape in a given country aligns

adds a new dimension that both simplifies

leadership of a range of European pharma

with the general population. In America,

and complicates our objectives.

companies and the companies that sup-

we have this situation where the public is

port them (e.g., CDMOs, CROs, suppliers,

deeply dependent on drug companies and

ANSWERING QUESTIONS ON
THE ROAD

logistics organizations), which we plan

quick to adopt their newest innovation,

to film and promote through our site and

but at the same time deeply skeptical and

Although I’m originally from Europe, I

on Pharma’s Almanac TV. For this trip, we

critical of their motives. I’m fascinated by

didn’t develop my fascination with human

want to do something quite different from

exploring that disconnect across the conti-

health and healthcare until I found myself

the typical CEO interview — filming them

nent, as well as fundamentally how people

in the United States. Although we work

behind their desks or walking through a

in each country view health, nutrition, doc-

with many European companies, I realized

facility — which has been done so many

tors, hospitals, and the future innovation

that there was still so much I didn’t know

times before. Instead, we are going to con-

of the industry.

about Europe. The further we have gone

duct these interviews somewhere that is a

in our planning, the more questions have

better representation of that country and

25 YEARS OF THAT’S NICE

come up that we’d love to try to explore and

its culture, such as a famous landscape

Ultimately, I hope that the trip will underHE ALT H STAT US

all of our campaigns are focused on the
number 25: 25 logos, 25 thought leadership campaigns, 25 molecules that

KE Y N OT E S

projects, and here, 25 countries and 25(+)

Decentralized decision-making and self-governance by corporate entities characterize the overall healthcare system.
A wave of physician retirements and a stagnant number of
physicians with social health insurance contracts may reduce service availability and accessibility in the future.

conversations. The trip will serve as a
manifestation of all the work my team
larger canvas: the map of Europe.

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

Q1 2020

About 70% of Austrians report good health, but this proportion is smaller among the lowest income groups. Risk factors include poor diet, smoking, and alcohol consumption.
While Austrians are living longer, more of those years are
lived with diseases and disabilities than the EU average.

changed the industry, 25 market research

does every day, but sketched on a much

114 PHARMA’S ALMANAC

As the That’s Nice team prepares for The Road To CPhI Milano, we
have begun exploring the mosaic of heathcare systems, unique
populations, and specific medical needs and challenges across the
continent. We will be checking back in with them in a few months
in the pages of Pharma’s Almanac to see how these data align
with what they learn on their European journey.

01 AUSTRIA

quarter-century of the agency. In 2020,

www.PharmasAlmanac.com/RoadtoCPhIMilano

HEALTHCARE IN THE
EUROPEAN UNION

Nice and the philosophy and approach
providing a strong bookend for this first

Sponsor the whole trip, or lock in exclusive
sponsorship of your country or technology/service.
To learn more, please visit our website.

KE Y N OT E S

score all of the work that we do at That’s
we bring to all of our work for our clients,

Become A Sponsor

02 BELGIUM

P

Access to healthcare is relatively good, as
service coverage is broad, but user charges
apply for most services. Although the number of doctors has increased slowly over
the past 15 years, 45% of doctors are now
over age 55, raising concerns about physician shortages in the future.

03 BULGARIA
HE ALT H STAT US

Life expectancy increased by more than
three years between 2000 and 2017, but
there are significant disparities in health status across gender, region, and educational
lines. Morbidity from infectious diseases
like tuberculosis is an ongoing concern. Risk
factors include smoking, with tobacco consumption being the highest in the EU at 28%.
Childhood obesity is also on the rise.
KE Y N OT E S

Bulgaria has the lowest life expectancy in the
EU. The implementation of primary prevention and health promotion is weak, as indicated by a high rate of preventable mortality.
Out-of-pocket spending is a key barrier to
healthcare access, comprising 47% of total
health expenditure. Approximately 14% of
the population is uninsured, and shortages
of healthcare professionals are hindering
development of primary care.
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07 FINLAND

10 GREECE

13 IRELAND
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H E ALT H STAT U S

Life expectancy has increased by nearly
four years since the year 2000; however,
due to more activity limitations than other
EU countries, they experience a lower number of healthy life years. Risk factors include
heavy episodic alcohol consumption and
rising obesity.

Some inequalities in health across gender
and social status exist, and people ages 65
and older can expect to live only 40% of
their life free of disability. Some forms of
cancer, diabetes, and infant mortality are
on the rise. Risk factors include smoking,
obesity, and sedentary lifestyle.

Life expectancy has increased by nearly six
years since 2000, the strongest of all Western European countries. The increase can
be attributed to improved treatments and
reduction in smoking. Alcohol consumption
(33%) and obesity (18%) are both well above
the EU averages.

KE Y N OT E S
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KE Y N OT E S

Healthcare funded by employers and primary care provided through private providers facilitate faster access for people
from higher socioeconomic demographics, while retirees and people from lower
socioeconomic classes have to wait longer
for care.

Legislation in 2016 succeeded in re-establishing health coverage for the two million
people who lost health insurance during
the economic crisis. Despite this, one in ten
households experiences catastrophic payments for healthcare.

Ireland is the only Western European country without universal or near universal coverage for primary care. Private health insurance is widespread, and inequitable access
among socioeconomic groups is high, resulting in longer than normal treatment wait
times compared with other Western European countries.

11 HUNGARY
08 FRANCE

€0

Universal

Near Universal

HEALTHCARE SYSTEM

Hybrid

Public &
Private

Public funds
accounting
for 75%

Compulsory

Public,
Private &
Out-of-pocket

Public &
Private

Life expectancy is about two years higher
than the EU average and third highest in
the EU behind Spain and Italy. Risk factors
include smoking (25% of adults are daily
smokers), alcohol consumption (20% higher
than EU average), and rising obesity (14%).
KE Y N OT E S

KE Y N OT E S

Many years after age 65 are spent with
chronic diseases and disabilities. To combat
this, the French government allocated €400
million over five years to support prevention programs aimed at improving nutrition,
reducing smoking and alcohol consumption, and reducing obesity.

The Hungarian health system is highly centralized, as it is organized around a single
insurance fund. The benefit package is less
comprehensive than in most EU countries,
resulting in high out-of-pocket costs, over
half of which are going toward pharmaceuticals and medical devices. Primary care
has yet to play a prominent role in this hospital-centric country.

04 CZECH REPUBLIC

05 DENMARK

06 ESTONIA

09 GERMANY

H E A LTH STATU S

HEALTH STATUS

H E A LT H STAT U S

HE ALT H STAT US

Life expectancy increased by four years between 2000 and 2017, but still remains two
years below the EU average. Risk factors
include poor diet and low physical activity,
resulting in an obesity rate of 20%. Smoking
is on the decline, but alcohol consumption
is approximately 1.7 liters more per person
than the EU average.

Life expectancy has increased by over four
years since the year 2000, primarily linked
to reductions in certain risk factors like
smoking. Obesity is on the rise, and while
smoking and drinking rates have declined,
they still remain above EU averages.

Life expectancy has increased more in Estonia than in any other EU country, but risk
factors include heavy alcohol consumption
(nearly twice the EU average) and rising obesity. Women live nine years longer than men
on average.

KEY NOTES

K E Y NOT E S

While life expectancy slightly exceeds the
EU average, it is increasing at a slower rate
than other EU countries. Risk factors include poor diet, smoking, and alcohol consumption, with binge drinking (20%) and
obesity (16%) rates exceeding those in many
EU countries.

The Danish health system has a first-rate
information infrastructure, including an electronic medical record system that is used
across the entire healthcare system. The
government has also taken measures to ensure timely access to new medicines while
simultaneously controlling the growth of
drug prices. Behavioral risk factors account
for more than 40% of all deaths in Denmark.

While Estonia has achieved the greatest
gains in life expectancy of any country in the
EU since 2000, there is still a disparity across
gender, region, income, and levels of education. Three out of four Estonians in the highest income quintile consider themselves in
good health, while only one in three in the
lowest feel the same way, which is the greatest gap in the EU.

K E Y N OT ES

Few Czech citizens report unmet medical care needs, and universal coverage is
guaranteed. Although life expectancy is
two years below the EU average, strides
have been made in reducing mortality from
ischemic heart disease, stroke, and several
types of cancer.
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Life expectancy is lower than in most EU
countries, and disparities across gender
and socioeconomic groups are substantial.
Behavioral risk factors account for half of
all deaths and include smoking (over 25%)
and obesity (25%), which are among the
highest rates in the EU.

HE ALT H STAT US

14 ITALY
H E ALT H STAT U S

Life expectancy is the second highest in the
EU after Spain. People living in the most affluent regions in the north live over three
years longer than those living in the least
affluent regions in the south. Risk factors include smoking (20%) and obesity (11%).
KE Y N OT E S

The health of the Italian population is generally good, and following the economic crisis
in 2008, health spending has stabilized. Inadequate vaccination coverage has led to
several measles outbreaks in recent years,
leading to a national vaccination plan for
ten mandatory vaccines for children.

15 LITHUANIA
12 ICELAND

H E ALT H STAT U S

Life expectancy has increased by nearly
three years since 2000 and is almost two
years above the EU average. Primary risk
factor is obesity at 27%, which is higher than
any EU country.

Health outcomes are among the worst in
the EU. The gender gap in life expectancy is
almost double the EU average. Behavioral
risk factors account for more than half of
deaths, with over one in three men smoking
on a daily basis and an obesity rate over 17%.

KE Y N OT E S
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KE Y N OT E S

Broad social health insurance benefits enable Germans to access healthcare generally without any financial limitations and
with few disparities between socioeconomic classes. Germany has a higher number of doctors and nurses than many EU
countries, but rural regions have far less
access than cities.

Tobacco and alcohol consumption are substantially lower than in most other EU countries due to a longstanding and comprehensive effort to combat their use. To combat
childhood obesity, Iceland has begun issuing guidelines on nutrition and physical
activity, as well as restricting marketing of
certain foods toward children.

Mental health is a key public issue, as Lithuania has the highest suicide rate in the EU.
Containment of infectious diseases like tuberculosis and measles has also been a persistent challenge. A centralized, underfunded, single-insurance fund covers 98% of the
population, with high out-of-pocket costs
mainly going toward pharmaceuticals.

HE ALT H STAT US
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22 SLOVAKIA

23 SPAIN
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Life expectancy has climbed over three
years since 2000, with behavioral risk factors accounting for over half of all deaths.
However, smoking, alcohol consumption,
and obesity rates all fall below EU averages.

Life expectancy has risen by four years
since 2000, but still remains nearly four
years below the EU average. The main risk
factor is smoking (25%), which, unlike in
most EU countries, has not decreased over
the last decade.

Life expectancy has increased by four years
since 2000, and Spain has the highest life
expectancy of any EU country. Risk factors
include smoking (22%) and obesity (17%),
but heavy alcohol consumption is among
the lowest in Europe (9%).

KE Y N OT E S

KE Y N OT E S

The most educated men live 14 years longer
than the least educated men. The healthcare system is hospital-centric, and Slovakia has yet to prioritize primary care. Doctors are unevenly spread throughout the
country, limiting access to the population
as a whole. Health spending in Slovakia is
much lower than most EU countries, at 6.7%
of GDP compared with 9.8% in the EU.

Following the economic crisis, healthcare
spending decreased for several years, but
started to increase again in 2015. Primary
care remains a central element of the Spanish health system, with general practitioners and nurses providing care for the entire population, as well as preventive and
health promotion services targeting children, women, and elderly people.

KE Y N OT E S

Out-of-pocket spending is comparatively
high, at nearly 23% of the total health expenditure — this is mostly attributable to
pharmaceutical costs. Over half of adults
over the age of 65 report symptoms of depression, compared with only 20% across
the EU. Mortality from treatable causes
continues to be much higher than the EU
average and survival rates for cancers are
consistently lower than in the EU overall.

20 PORTUGAL

Life expectancy at birth is higher than the
EU average, but gains in life expectancy
have stalled due to an increase in mortality
rates among the very old. Risk factors like
smoking, alcohol consumption, and obesity
are all below the EU averages.

Life expectancy increased nearly four years
since 2004, driven by a reduction in deaths
from cardiovascular diseases. Risk factors
like smoking have decreased substantially
(11%, down from 32% in 2000) and are now
among the lowest in the EU.

Large disparities in life expectancy by gender and education level. Highest rate of
tuberculosis cases in the EU. Risk factors
include smoking (20%) and alcohol consumption, with binge drinking rates exceeding 35%.

K E Y N OT ES

KEY NOTES

K E Y NOT E S

KE Y N OT E S

As a small country, Malta faces challenges in
securing new medicines. This is now a critical issue, with the government’s list of approved medicines struggling to keep up with
innovation. New public capital investment
has been made to upgrade medical equipment in hospitals and to build additional
hospital units.

Low mortality rates from preventable and
treatable causes indicate that the Dutch
health system provides effective public
health and healthcare education and intervention. Access to healthcare is generally good, with no real disparities among
socioeconomic groups as it pertains to
unmet needs.

Norwegians have a healthier lifestyle than
people from most other countries in the EU.
Their generally low alcohol consumption and
low obesity rates, and successful anti-smoking initiatives, contribute to the overall good
health status and high life expectancy of the
population. Survival rates are well above the
EU average for many types of cancers.

Life expectancy in Romania is among the
lowest in the EU. Health spending is historically low and less than any other EU country, both per capita and in proportion of
GDP. The system is incapable of meeting
the population needs, and the number of
doctors and nurses is among the lowest in
Europe.

Q1 2020

y

d

ar
an

ng

el
Ic

Ge

rm

an

y

d

a

la n

F in

m ar

E st

on i

lic

D en

Repub

C z ec h

Austria

k

nia

Ma

lta

rw a

y

P o la

nd

Roma

nia

Slovakia

LEADING
CAUSE OF
DEATH

United Kingdom

Sweden
Spai n

Stroke
Lung
Cancer
Bu

Cancer

Gr

ee

lg

ar

ia

ce

al

Maltese life expectancy has increased by
four years since 2000, largely attributable
to declining mortality from some forms of
treatable cancers. Risk factors include one
of the highest obesity rates in the EU at over
25% for adults and 33% for 15-year-olds.
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On average, women live six years longer
than men, which is well above the EU average. Levels of physical activity are also low
compared with the EU average. However,
Portugal has a strong primary care system,
which manages to keep patients out of the
hospital when appropriate.

17 NETHERLANDS

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS
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16 MALTA
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Belgium

Finland
Estonia
Lithuania

Life expectancy is growing, up nearly four
years since 2000, but people are also living
with chronic disabilities and diseases. Risk
factors include smoking (17%) and poor diet,
while alcohol consumption and obesity are
below the EU averages.
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Spain

Portugal

LIFE EXPECTANCY IN THE
EUROPEAN UNION (EU)

19 POLAND
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Onepharm
Eurogentec, Galapagos NV, GlaxoSmithKline Biologicals,

BELGIUM

Innogenetics, Janssen Pharmaceutica, Oystershell NV, Thérapeutiques,
Solvay S.A., UCB

BULGARIA

Medica AD

CZECH REPUBLIC

Zentiva
ALK-Abelló, Bavarian Nordic, Fertin Pharma, Genmab, Leo Pharma,

DENMARK

Lundbeck, Nomeco, Novo Nordisk, Pharma Nord, Pharmacosmos,
RosePharma, Santaris Pharma, Veloxi Pharmaceuticals, Zealand Pharma

ESTONIA

Quattromed

FINLAND

Faron Pharmaceuticals, Orion Corporation

NORWALK, CT

Advanced Accelerator Applications, Bioderma, Fareva, Ipsen, Labora-

24 SWEDEN

FRANCE

LAMBORGHINI
STERLING, VA

toires Expanscience, Laboratoires Pierre Fabre, NicOx, Sanofi, SEPPIC,

US
CAPITOL,
DC

Stallergenes Greer, Theraplix

H E A LTH STATU S

While stroke and other cardiovascular diseases are decreasing as causes of death in
Sweden, an increased number of people are
dying from Alzheimer’s disease and other
dementias. Risk factors are on the decline,
as smoking decreased from 19% in 2000 to
10% in 2017. Alcohol consumption and obesity are around the EU averages.
K E Y N OT ES

Sweden spends a large amount of money
on healthcare, both with spending per
capita and as a proportion of GDP — the
third highest among EU countries. However, most of its spending is in the form of
outpatient and long-term care, as opposed
to hospitalization.

Grünenthal, Cheplapharm Arzneimittel, CureVac, EuroPharma,

GERMANY

Ratiopharm, Sartorius AG, Stada Arzneimittel, Temmler, Vetter Pharma,
VICKSBURG NATIONAL
MILITARY PARK, MS

GREECE

Lavipharm, Vianex S.A.

HUNGARY

Gedeon Richter Plc

ICELAND

deCODE genetics

OCOTILLO TRADING
POST, CA

FINISHED
San Diego

IRELAND

RAINBOW ROAD, SC

TUCSON, AZ
LAMBORGHINI
HOUSTON, TX
THE ALAMO, TX

SHRIMP & CATFISH, LA

Alkermes, Allergan, Endo International, Opsana Therapeutics
Chiesi Farmaceutici S.p.A., IMA Life S.r.l, Leadiant Biosciences,

ITALY

Lima Corporate, Menarini, Virostatics, Zambon

Cetic Pharmaceuticals

H E A LTH STATU S

NETHERLANDS

HAL Allergy Group, Patheon, SynCo Bio Partners, Synthon

NORWAY

Algeta, Orphan-Nor, Photocure, Weifa

POLAND

Adamed, Polpharma Biologics

PORTUGAL

Bial, Bluepharma, Hovione, Medinfar

ROMANIA

Antibiotice Iași, Terapia Ranbaxy

SPAIN

Almirall, Curaxys, Esteve, Grifols, SOM Biotech
Annexin Pharmaceuticals, Bioinvent, Camurus, Cederroth, Medivir,

SWEDEN

Orexo, Recipharm, Swedish Orphan Biovitrum

A LOOK BACK AT
THE ROAD TO BIO
A ONCE-IN-A-LIFETIME JOURNEY
FROM BOSTON TO SAN DIEGO INSPIRES
HISTORICAL, CULTURAL, AND SCIENTIFIC
DISCOVERIES — AND GARNERS A DEEPER
UNDERSTANDING OF THE PEOPLE
WHO HAVE FUELED IT ALL.

Fulhold Pharma, Gentech Pharmaceutical, GlaxoSmithKline, GW

UNITED KINGDOM

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

MOTOR CARS
OF GEORGIA, GA

DALLAS, TX

EL PASO, TX

MALTA

The four nations of the United Kingdom all
have tax-funded health systems that provide universal access to a comprehensive
benefit package. In general, there are low
levels of unmet needs, minimal out-ofpocket spending, and good financial protection. Most impressively, this is achieved
with average levels of health spending when
compared to other EU countries.

EMORY UNIVERSITY OFFICE
OF TECH TRANSFER, GA

Wörwag Pharma

25 UNITED KINGDOM

K E Y N OT ES

BLUE RIDGE
MOUNTAINS,
CAROLINAS

Fresenius SE & Co., Jenapharm, Medac, Merz Pharma, Noxxon Pharma,

Sanitas

Disparities in health status are apparent
when observing that people with higher levels of education live four years longer than
those with the lowest level. The primary risk
factor is obesity, at about 20%, while smoking and alcohol consumption continue to
decrease.

THAT’S NICE,
NYC

BRISTOL MOTOR
SPEEDWAY, TN

B. Braun, Berlin-Chemie AG, Boehringer Ingelheim, Celesio AG,

LITHUANIA
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STARTED
Cambridge, MA

Pharmaceuticals, ITH Pharma, Medherant, Norbrook Group, Oxford
BioMedica, Pfizer UK, Stallergenes Greer, Vernalis Research,
ViiV Healthcare
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POWERED BY

AN EPIC JOURNEY FUELED
BY STRATEGY, TECHNOLOGY,
AND THE RIGHT TEAM
• Miles Driven 4,746
• Hours of Driving 1 0 0
• Gas Stations Visited 3 3
• Gallons of Gas Purchased 41 8
• State Lines Crossed 1 9
• Speeding Tickets Issued 0
• Flat Tires Changed 0
• Highest Thermometer Reading 1 1 4 °
• Highest Speedometer Reading Undisclosed
• Number of Sponsor Interviews 1 9
• Hours Spent Driving in the Rain 0. 25
• Average Hours Driven Per Day 9
• Average Miles Driven Per Day 3 96
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THE GENESIS

of 14 years to complete postdiscovery, with

12-day speed-to-market campaign, which

Logistics Manager; Govindra Singh, Mar-

The next leg of The Road To BIO had

mi’s Natasha Howard shed light on how her

In 1992, after arriving in New York City by

increased speed and strict timelines at the

would culminate at the San Diego Conven-

ket Research Manager; and Eugene Hsiu,

the team crossing New York’s Tappan Zee

organization’s differentiating value lies in

way of Studham, a village in Bedfordshire,

centerpiece of nearly all go-to-market en-

tion Center. Nigel Walker, Founder & Man-

Project Manager.

Bridge, which was under rapid reconstruc-

its ability to reduce timelines through the

UK, Nigel Walker set out to complete his

deavors.

aging Director, would take the wheel of the

tion to meet safety standards. They also

integration of teams and systems across

Lamborghini, a vehicle well known for its

RESONANCE ON THE ROAD TO BIO

met with BioVectra’s Oliver Technow, who

the organization. A stretch from Alabama

speed and sleek design, but not synony-

There was plenty of skepticism and cyni-

discussed why building bridges for cus-

to Texas was filled with plenty of sights,

shake the feelings of disgust associated

THE DREAM: REMIXED AND
REMASTERED

mous with comfort, safety, fuel economy,

cism surrounding Nigel’s ambitious plan,

tomers in their development efforts is so

sounds, and delicious barbecue, and upon

with the amount of advertising that was

In 2017, as somewhat of a mashup and

or passenger and cargo capacity. Add to

much of it born out of genuine concern

important. Once safely across the bridge,

arrival in Irving, Texas, the team met with

being directed at children from cigarette

coming-to-fruition of young Nigel’s dream

that all of the unknowns associated with

for the team’s safety. With only four Lam-

the team met with Envigo’s Joe Bedford

Dr. Donald Loveday, who described how

corporations. As such, he planned to em-

of a coast-to-coast journey, combined with

traversing diverse terrain and varying road

borghini dealerships along The Road To

in New Jersey, who had some wise words

Celanese is breaking barriers in bioavail-

bark upon the journey of a lifetime, observ-

a desire to illustrate what wins through

and weather conditions, as well as pushing

BIO, the slightest mechanical issues could

about putting early development on the

ability and compliance by combining in-

ing and documenting cigarette billboards

adversity, The Road To BIO was born: a

a sports car 5,000 miles in 12 days, and you

threaten the success of the voyage. But the

right road by meeting regulatory guide-

novative drug delivery technologies with

in major cities and highways from coast

19-state journey from Boston to San Diego

have all the makings of a potentially disas-

team prepared as best they could, pack-

lines — a fitting discussion, because short-

EVA excipients. In College Station, G-CON

to coast, in the name of America’s youth.

in a Lamborghini Aventador SuperVeloce

trous journey. But what better vehicle to il-

ing spare tires, oil and fluids, and a jack

ly thereafter the team had a minor run-in

Manufacturing’s Michael Katsis and Sid-

After finding a rental car company with a

(SV) Roadster for the BIO International

lustrate the speed that so often intersects

to give themselves the best shot at mak-

with the local regulatory agency.

ney Backstrom explained how G-CON’s

one-way option, Nigel was raring to go —

Convention — the Biotechnology Innova-

with commercial success and costly failure

ing it across the country. A series of ironic

Bristol, Pennsylvania, was next on the

Cleanroom PODs® significantly reduce

that is, until he learned that he had to be

tion Organization’s largest annual event

in drug development than a Lamborghini?

or perhaps fortuitous events on the road

road, where the team visited Abenza’s

time and costs typically incurred in a con-

25 years old to rent a car. In one fell swoop,

and the largest biotech event in the world.

Getting the rest of the team across the

aligned seamlessly with the many insight-

award-winning CRO facility and talked

struction project.

the dream was over, at least temporarily.

This adventure was not intended to be

country safely would require a support

ful takeaways the team gathered from con-

antibody–drug conjugates with Sven Lee.

The ambition of his 21-year-old self never

a metaphorical comparison between drug

vehicle, not unlike the need for partner

versations with the innovative players they

From there, they visited Plymouth Meet-

THE HOME STRETCH

died, and 25 years later, it grew into some-

development and road trips, but rather

support in drug development and market

met along the way, creating an uncanny

ing, where Matthew Kennedy and the

Upon arrival in Tucson, Arizona, the team

thing even bigger in scale, concept, and

served as an act of solidarity. “It’s about

deployment. An RV seemed fitting to ac-

resonance that holistically embodied the

CRB team were empowering customers to

met with Icagen’s Dr. Kenneth Wertman,

significance.

the amount of effort that goes into our

commodate the needs of the rest of the

spirit and essence of the trip.

make smart manufacturing investment de-

who shared what it means to be a truly in-

projects — the teamwork, the collabora-

team, given the nearly two weeks they

The first stop was in Cambridge, Massa-

cisions with FutureFacility™ concepts. By

tegrated partner in early discovery, which

THE EVOLUTION

tion, and the pulling together to deliver

would spend on the road. However, as

chusetts, a hotbed for pharmaceutical dis-

way of Washington DC, the team stopped

sets the stage for success down the road;

Less than two years after graduating col-

for our clients,” Nigel remarked at the

comfortable and accommodating as the

covery. The team met with Unither Pharma-

in Sterling, Virginia, where the balance of

this echoed the sentiments of the team as

lege, Nigel founded That’s Nice, a New York

time. The Road To BIO was about break-

RV was, it didn’t come without its own set

ceuticals’ David Kudla, a European leader

speed, safety, and partnership collided at

they reflected upon their journey to this

City–based strategic marketing agency

throughs—breaking through cost, risk, and

of challenges and limitations. Its large

in single-unit dose technologies. They

the Lamborghini dealership, where micro-

point.

that evolved to serve companies exclusive-

regulatory pressures on pharmaceutical

and bulky configuration, with its height,

also met with M+W Group’s Peter Cramer

particles of metal were discovered in the

The trip was winding down, with only

ly in life and materials sciences. Today, a

development, something That’s Nice has

weight, and speed restrictions, made for a

in Boston’s Seaport “Innovation District,”

vehicle’s fluids. The technician got the

one more state line to cross. The final visit

large portion of its client base comprises

been able to witness collaboratively with

less than ideal vessel to conquer any and

who was working on nanotech, bio-nano,

team safely back on The Road To BIO in

on The Road To BIO had Bio-Rad’s Steven

pharmaceutical

biopharmaceutical

its clients for the past 25 years. The road to

all road conditions, nor could it keep pace

cell therapy, and industrial biotechnolo-

just over two hours, an undertaking that

Blakely sharing how Bio-Rad takes innova-

contract research organizations (CROs)

commercial drug success requires a syner-

with a Lambo capable of speeds exceeding

gies. Next up was Connecticut, where the

typically would have required eight. The

tive technologies and creates workflows

and contract manufacturing and develop-

getic blend of strategy, technology, team-

200 miles per hour. Needless to say, the

team ran into its first transportation chal-

next stop was in Bristol, Tennessee, home

that enable developers to accelerate the

ment organizations (CDMOs), as well as

work, and partnership, elements that were

team encountered challenges that were

lenge; the RV was unable to scale the ramp

of the Bristol Speedway. UPM Pharmaceu-

process, while employing a system-wide

those specializing in intermediates, ex-

also required to successfully navigate the

not initially anticipated.

to the parking lot of Avara Pharmaceuti-

ticals’ James Gregory and Dr. Ed Scholtz

approach that facilitates collaboration

cipients, logistics, and equipment. After

challenges of a cross-country journey in a

The other brave, culturally and skillfully

cals’ global headquarters. But as they met

reminded the team that speed to market is

among teams. The team couldn’t help but

working closely with hundreds of these

world-class sports car.

diverse members of the team making the

with Avara’s Bill Pasek, they were remind-

not possible without a flexible agile part-

feel that this final interaction was a fitting

trek included Wei Gao, Account Direc-

ed of the importance of navigating these

ner that can navigate the ebbs and flows

end to a journey fueled by technology, ex-

studies. As he ruminated about the topic
for his senior dissertation, he couldn’t

and

companies over the years, it became clear
that drug discovery and development is

THE TEAM | THE TRANSPORTATION

tor and Partner; Brian Pierce, Director of

types of pitfalls across the development

that a formulation development can take,

ecuted by strategy, and driven home by a

arduous, expensive, and time consuming,

A team of seven That’s Nice employees

Digital Capture; Steve Kuehn, Executive

pathway to deliver upon commitments, and

while adhering to strict timelines.

team unified in its aspiration to reach San

with an average drug development timeline

was carefully selected to embark upon the

Content Director; Albert Bruan, Business

onward they traveled.
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From Tennessee to the Carolinas, Alca-

Diego on The Road To BIO.
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Our ROAD TO CPHI
MILANO SPONSORS
discuss how they are
preparing to face the
future of healthcare.

SPONSORSHIP LEVELS
Sponsor the whole trip, or lock in exclusive sponsorship
of your country or technology/service.
PROMOTIONAL
VALUE

ENTERPRISE

COUNTRY

$30,000

$25,000

TECHNOLOGY
$ 20,000

Extensive social media coverage starting in March 2020
(Road To BIO featured hundreds of posts/re-posts)

✔

✔

✔

$12,000

Promotion in 25 e-blasts to a global audience of over
180,000 industry decision makers

✔

✔

✔

$31,250

FEDERAL EQUIPMENT

Dedicated page on the The Road To CPhI Milano website

✔

✔

✔

$5,000

COMPANY HAS RECENTLY

Every sponsor gets an article in all four 2020 print editions
of Pharma’s Almanac (Q1, Q2, Q3, Q4)

✔

✔

✔

$24,000

ADDED ONLINE VERSIONS

Tie-in with your own CPhI Worldwide marketing, PR, and
social media

✔

✔

✔

c. $10,000

Receive leads based on your specification/desired titles

1,000x

500x

250x

$2,500-$10,000

✔

✔

✔

$10,000

WHAT YOU GET AS A SPONSOR

Our crew shoots a 90-second video interview with a
representative of your company, filmed in advance, and
further video content captured during trip visit

✔

One e-blast dedicated to your company/story

✔

OF TRAINING COURSES
SUITABLE FOR THE
ENTIRE SOLID-DOSE
MANUFACTURING

$2,500

✔

Potential Countries (Final 25 to be Determined)

$25,000

Technologies/Services

Portugal
Republic of Ireland
Romania
Russia
San Marino
Scotland
Serbia
Slovakia
Spain
Sweden
Switzerland
Vatican City
Wales

ADCs
APIs
Bioreactors
Capsules
Clean Rooms
Cleaning Solutions
Cold Chain/Logistics
CDMO
CRO
Engineering
Excipients
Facilty Broker
Filtration
Formulation

Generics
Glass
Hot Melt Extrusion
Industry Associations
Inhalation
Technologies
Intermediates
Lipids
Lozenges
Mammalian Biologics
MassSpec/HPLC
Microbial Biologics
Oral Solid Dose (OSD)
Plasmids

Private Equity
Recruitment
Semi-Solids
Spray Drying
Steriles
Steriles Equipment
Transdermal Patch
Transportation
Used Equipment
Viral Vectors
Visit our website
to see a full list of
technologies/services.

Interested in sponsoring The Road To
CPhI Milano? Contact us to learn more.

Nigel Walker

Guy Tiene

Gwenaël Servant

Managing Director

Business Director, Partner

Managing Director – Europe

www.PharmasAlmanac.com/RoadToCPhIMilano

nigel@thatsnice.com

guy@thatsnice.com

gwenael@thatsnice.com
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EQUIPMENT

$10,000

✔

Company promotion on Pharma’s Almanac Trending Now
digital edition – 3 times a week for 6 months

Hungary
Iceland
Italy
Liechtenstein
Lithuania
Luxembourg
Malta
Moldova
Monaco
Montenegro
Netherlands
Northern Ireland
Norway
Poland

Enterprise Sponsor

ORGANIZATION.

Your company (and country) promoted as the featured
video in one daily blog post during trip

Andorra
Austria
Belarus
Belgium
Bosnia
Bulgaria
Czech Republic
Denmark
England
Estonia
Finland
France
Germany
Greece

OVER $100,000

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

Q1 2020

Federal Equipment Company is a reliable resource for pharmaceutical processing and packaging equipment, with
over 60 years of expertise buying and
selling used equipment. They take away
the headaches when you need to sell
equipment, offering deep knowledge of
equipment values and accurate appraisals. Federal Equipment Company optimizes the value you recoup, and expertly
removes equipment, protecting your
facility. When you need equipment, the
company has a broad, on-hand inventory of reliable equipment from leading
OEMs. Their experienced staff ensures
you buy exactly what you need and with a
fast turnaround — they also offer expert
training & troubleshooting.
8200 Bessemer Avenue
Cleveland, OH 44127
+1 800 652 2466
www.fedequip.com

F

ederal Equipment Company’s core

ment operation training and not ordering

mission continues to be sourcing

replacements for existing equipment. To

equipment, through services that

address this problem, Federal works with

help companies manage surplus equip-

Techceuticals, a training and process

ment and facility closures; this equip-

troubleshooting solutions provider located

ment is then made available to companies

within Federal Equipment. The Techceuti-

lacking supply. The company continues

cals’ lab is sponsored by some of the most

to develop sources of supply for the best

recognized OEMs in the solid-dose indus-

available used equipment by providing

try. Techceuticals hosts a mix of classroom

innovative

invest-

and hands-on training courses and assists

ment recovery programs and purchase

customers in selecting the right equip-

offers. On the sell side, Federal continu-

ment. Federal Equipment Company has

ously evaluates their inventory offering

recently added online versions of training

and advertising tactics so that customers

courses suitable for the entire solid-dose

are informed about equipment availabil-

manufacturing

ity and can find the equipment they need,

their customers benefit by knowing they

when they need it.

are getting the right equipment and using

capital

equipment

Federal has always acquired and sold
their inventory internationally, and their

organization.

Ultimately,

it correctly.
The company also works with several

physical presence now reflects this, with

industrial

the opening of new offices internationally

as a sales channel for surplus equipment

focused on the Indian and European mar-

and facility closures. Federal Equipment

kets. These offices provide the company

Company’s equipment valuation expertise

with the opportunity to respond to custom-

and knowledge of the equipment market

ers locally as well as provide services to

provide an excellent opportunity for equip-

multinational clients.

ment sellers to maximize value. Addition-

auctioneers,

which

function

As Federal works with equipment buy-

ally, the company continues to work with

ers and sellers, they have noticed the link

many capital equipment investment recov-

between training and equipment. Federal

ery clients globally, to manage large equip-

has seen companies buy new equipment

ment portfolios across multisite manufac-

expecting to resolve a quality or produc-

turing networks — moving equipment from

tion issue only to continue to have the

where it is not needed to sites where it is,

same issues return. In some cases, the root

and therefore helping save millions of dol-

cause can be resolved with robust equip-

lars in new capital equipment purchases.
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Enterprise Sponsor

Technology Sponsor

STERILES

GLASS

I
Pharmaceutics International, Inc., (Pii)
is a premier CDMO, offering unparalleled
scientific insight and depth of product
knowledge, while supplying high-quality
dosage forms that enhance the lives of patients worldwide. Pii provides customized
and flexible solutions across several dosage forms and has experience with a broad
range of compounds. For 25 years, Pii has
been supporting its pharmaceutical partners (from virtual to multinational) with
extensive technical capabilities, knowhow, and the highest level of customer
service. With more than 400 development programs completed, Pii’s scientific
team has extensive experience working
with drug substances representing a range
of physicochemical characteristics (and
challenges). Pii’s specialized capabilities, multiproduct facilities, and in-depth
knowledge allow them to work with potent
compounds and hormones, develop complex dosage forms, and support varied
manufacturing processes.
10819 Gilroy Road
Hunt Valley, MD 21031
+1 410 584 0001
www.pharm-int.com
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n late 2019, Pii made a significant shift

maceutical and biotech product manufac-

to its business strategy, shifting from a

turing, on the small to medium scale, per

specialty generics and branded prod-

strict cGMP requirements. The integration

uct company to refocus operations as a

of proven isolator-barrier and automated

dedicated CDMO and leverage its pharma-

technologies provides the right balance of

ceutics knowledge and experience devel-

flexibility with advanced system features,

oping products to support customers. The

enabling the processing of aseptic, toxic,

company is currently strengthening its core

and cytotoxic drug products. Multiple pro-

competencies and taking the steps neces-

grams in early- to late-stage development

sary to attract customers and ensure that

have already been identified as candidates

these customers will be provided with the

for transition to the new line, which can be

same standards of quality and service that

used to produce anywhere from a few hun-

Pii has applied to its in-house products.

dred to 50,000 vials per day.

SGD Pharma is a leading provider of glass
pharmaceutical packaging. Formerly part
of Saint-Gobain, SGD Pharma has more
than 100 years of experience in the production of pharmaceutical glass primary
packaging. SGD Pharma manufactures
over eight million vials every day from five
plants in France, Germany, India, and China, all of which employ cGMP standards
and ISO 8 cleanrooms and are certified to
ISO 15378, the standard for pharma packaging systems. The company’s mission is
to improve and protect patient health by
supplying high-quality, reliable, and innovative glass primary packaging. Through
continuous improvement and innovation,
SGD Pharma is committed to reinforcing
patient safety by improving the physical,
chemical, and cosmetic properties of its
products.
I mmeuble Patio Défense 14 bis terrasse
Bellini 92807 Puteaux Cedex, France
+33 (0)1 4090 3600
www.sgd-pharma.com

S

GD Pharma is constantly working

is focused on achieving zero tolerance.

to improve the level of service for

That is also happening within the context

customers for the development

of an increasingly concentrated pharma-

of new products or the regulatory, labora-

ceutical industry whose number of players

tory, quality, and logistics support they

has decreased, while the companies that

offer. In 2019, SGD Pharma developed the

remain have become stronger. It is a more

first application for the identification of

difficult market; therefore, SGD Pharma is

noncompliances in molded glass bottles

constantly improving and expanding their

for the pharmaceutical industry. Resulting

service offering.

from the development efforts of the Qual-

Ready-to-use (RTU) is a cost-effective,

ity and Marketing Departments, this new

safe, and efficient approach for aseptic

digital tool makes it possible to identify

filling. It is a critical activity for many

noncompliances that may be discovered

organizations with molded vials essential

during a control over the reception of

for many applications, though often not a

goods or from the primary packaging man-

core service offering. In early 2019, SGD

ufacturing process. The company’s goal —

Pharma unveiled the Sterinity platform, a

beyond improving safety for the end-user

new solution offering to customers ster-

— is for their quality standards to be recog-

ilized and depyrogenated type I molded

nized as benchmarks for the pharmaceuti-

glass vials ready to be filled. With this

cal molded glass industry. The application

platform, developed in partnership with

also fits within the growing zero-tolerance

Stevanato’s Ompi EZ-fill®, SGD Pharma

trend, which includes cosmetic qual-

became the first glass manufacturer to be

Pii continuously adds offerings at small

Pii is constantly monitoring develop-

and medium scale for clinical trial and

ments in the industry to identify oppor-

ity, and reassures hospital staff about the

marketing RTU molded glass. Until now,

commercial manufacturing for both oral

tunities for proactive investment in new

delivery of product to patients.

this premium service has been offered for

and parenteral drug delivery technologies.

technologies, particularly in medical jour-

The growing parenteral market is lack-

two products in the EasyLyo parenteral

These offerings are driven either by our

nals and patent literature, to give them suf-

ing proven solutions to streamline pro-

range: 20 mL and 25 mL. Initially devel-

perception of the current and future needs

ficient lead-time to invest in and establish

oped to withstand the extreme pressure

of the industry or by a specific problem

these new capabilities to meet demand.

MOLDED GLASS

cessing. There is a focus on value-added/
core activities while cutting production

and temperature conditions required dur-

encountered by a customer (e.g., solubil-

The company particularly eyes trends that

costs, particularly as the industry chang-

ing freeze-drying cycles, the EasyLyo vials

ity, bioavailability, toxicity, potency) that

would be best addressed by a synthesis of

DESERVES ITS PLACE IN

es. With many products now developed

combine the mechanical and chemical

requires a solution.

the capabilities Pii already possesses (e.g.,

THE BIOTECH SECTOR

and manufactured by collaborative part-

strength of molded glass with the more

nerships between pharmaceutical compa-

lightweight and cosmetic look of drawn

nies, biotech start-ups, CROs, and CMOs,

glass for a superior quality product. This

there is a growing need for flexible pro-

product is currently being developed for

cessing solutions that facilitate safe and

both liquid and freeze-dried forms. SGD

ESPECIALLY ON SMALL

reproducible technology transfer. SGD

Pharma recently announced an extension

Pharma’s quality level for type I and type II

of the Sterinity platform along with the

CONTAINERS.

molded glass is globally recognized as the

validation of 50 mL ISO and EasyLyo vials.

best in class. More than in any other phar-

Molded glass deserves its place in the bio-

One recent significant capability expan-

lyophilization of potent compounds) to

sion was the provision of lyophilization

leverage our core competencies to provide

cycle development services to support

optimal solutions.

OR NEW PRODUCT
DEVELOPMENTS,

customers in early-phase development of

One of Pii’s ongoing goals is to position

lyophilization processes, in a manner that

itself on the cutting edge of technology, as

can be easily transferred and scaled-up for

an early adopter and investor in new tech-

commercial-scale manufacturing. Pii also

nology solutions. To that end, the company

recently expanded its aseptic filling capa-

is working to shift its research focus to

bilities and capacity with the addition of a

include more developmental research as

maceutical market, parenteral delivery

tech sector or new product developments,

new, fully robotic filling line — including a

well as applied research, prioritizing next-

means that the packaging is not “subject

especially for small containers. It is up to

GENiSYS® filling machine from Automated

generation drug manufacturing platforms

to debate” — the customers’ exigency level

SGD Pharma to demonstrate that it can be

Systems of Tacoma, LLC — for aseptic phar-

and novel drug delivery technologies.

is constantly increasing, and SGD Pharma

used as innovatively as drawn glass.
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Enterprise Sponsor

Enterprise Sponsor

ITALY

MICROBIOME

A

Olon is a world-leading CDMO with expertise in active pharmaceutical ingredient
(API) production and synthetic and biological processes for the generic market.
Headquartered in Rodano, Italy, Olon has
a network of 11 manufacturing facilities,
all compliant with international requirements. Eight of the company’s facilities
are located in Italy, with the remaining
three located in Spain, the US, and India.
The company also has three branch offices located in China, Germany, and the
United States. With a strong background
in chemical and biological processes, and
all work done in a full cGMP environment
with complete regulatory coverage, Olon
offers integrated services for the support
and development of APIs.
Strada Rivoltana, Km 6/7
20090 Rodano (MI), Italy
+39 02 9523 1
www.olonspa.com

A

is May 2020.

leading-edge CDMO. At its core, the com-

In the Watertown, Massachusetts, facil-

pany’s mission is to change healthcare

ity, Arranta Bio is working on significant

by supporting the needs of industry pio-

renovations to office space, as well as the

neers and supplying breakthrough thera-

build-out for R&D laboratories and their

pies that transform lives. But to bring this

first GMP area, which will hold a bank of

dream to reality, Arranta Bio’s team must

eight cleanrooms and support space. These

ARRANTA BIO HAS

be eager, intrepid, and daring.

three initial phases are targeted for com-

RECENTLY COMMITTED

laborated in defining what it means to be

In January, Arranta announced two

ALIVE: Agile, Leading, Innovating, Value-

incredible additions to their senior lead-

TO A $100M INVESTMENT

Creating, and Engaging. All employees

ership: Dave Stevens, COO, and Jason

participated in this exercise, which helped

Rahal, SVP of Business Development. Both

the company better understand what each

men bring proven experience and a track

core value means to individual employees.

record of success and will be an integral

The roadmap for how the team should treat

part of building out the core teams and

their clients, their work, and each other

growing the business pipeline, respec-

was the result of this process. The company

tively. As part of his business development

To craft their core values, the team col-

pletion by the beginning of Q3 this year.

company mission and vision to

sic batch system to continuous manufac-

reflect goals for 2020 and beyond. This

turing, saving on cost and decreasing

mission now reads to “Challenge and

environmental impact. They have heav-

innovate the way we deliver science to

ily invested in expanding their capacity

improve the health of all human beings.”

using high-containment technology (reac-

This means that Olon is committed to

tion/isolation/drying/micronization). They

believes these values will enhance the work

initiatives, Jason and other key leaders

stepping back to analyze every decision

are also introducing spray drying and wet

they do to support the microbiome indus-

in the company will be participating in a

objectively. They will also implement

milling, which are the new frontiers of the

try — and help them recruit and retain high-

variety of trade shows and conferences

“creative ideas, creating a pathway for

drying and granulation processes, and

value employees.

in 2020, including the 2020 Microbiome

prompt and sustainable solutions in the

lead to higher production performances.

IN THEIR FACILITIES
TO BUILD END-TO-END
MICROBIOME CAPACITY.

Process development is a critical piece

Medicines Summit in March, the Trans-

life science industry.” This gives Olon the

In November 2019, Olon announced

of the plan to become a best-in-class

lational Microbiome Conference in April,

flexibility and opportunity needed to step

a collaboration with Novartis to ensure

CDMO, and interest in this sector of the

and the Microbiome Movement & Drug

outside the box, finding new and sustain-

the sustainable supply of high-quality

business is gathering momentum. Arranta

Development Summit in June. The senior

able solutions to their clients’ complex

hydroxyurea in Ghana and other African

Bio has recently committed to a $100M

leadership team strategically chose these

problems.

countries. Hydroxyurea is commonly used

investment in their facilities to build end-

conferences to place Arranta Bio leader-

The importance of Olon’s work cannot

to treat both adults and children with sick-

to-end microbiome capacity. At the top of

ship in the room with the brightest minds

be overestimated, as their efforts bring

le cell disease. In October 2018, Ghana’s

the list is the build-out of a process devel-

in the microbiome space.

positive changes to the lives of millions

FDA granted marketing authorization to

of human beings across the globe. They

hydroxyurea, making it the first time that

drive timelines for bringing new medica-

the drug was available for this indication

tion to patients, delivering quality and

in Ghana. Olon is proud to collaborate

affordable treatments.

with Novartis and its partners to help
in a sustainable way. As a demonstration
of their commitment to patients with sick-

OLON IS PROUD TO

located in Italy (Segrate and Casaletto)

le cell disease, and this program, Olon has

and one is in Spain (Derivados Quimicos,

sponsored approximately 12,000 treat-

COLLABORATE WITH

in Murcia). In 2019, Olon acquired Capua

ments of hydroxyurea.

Bioservices, with a facility in Italy and a

Following the updated mission and

NOVARTIS AND ITS

former Novartis site in Mahad, India. With

vision based on creativity, sustainabil-

a total network of 11 manufacturing plants,

ity, and the improvement for all human

Olon is a production leader for APIs.

beings’ lives, Olon is focused on develop-
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targeted completion date for this build-out

employees embrace what it means to be a

to positively transitioning from a clas-

plants from Infa group — two plants are

A SUSTAINABLE WAY.

and workspace for 30 team members. The

vision at an early stage to help their

chemistry. The company is committed

make hydroxyurea more broadly available

BROADLY AVAILABLE IN

ity, which will include space for several labs

for Arranta Bio to set their

tions, Olon has updated the

size. In 2017, the company acquired three

HYDROXYUREA MORE

opment lab in the Gainesville, Florida, facil-

scale quickly, it was important

fter a string of recent acquisi-

In just two years, Olon has doubled in

PARTNERS TO HELP MAKE

s a new company with plans to

The company has also recently invest-

ing innovative products in cooperation

ed in new technologies aiming to increase

with customers and on an exclusive basis,

production capabilities. These invest-

as they continue to be a reliable partner

ments include a fluorination plant, where

for pharma companies. The company has

synthesis can take place using hydroflu-

plans for future growth and is evaluating

oric acid and its derivatives, and in flow

new M&A opportunities.
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Arranta Bio is a CDMO specifically established to focus on serving companies seeking to develop and commercialize therapies
targeting the human microbiome. Headed
by a management team and technical experts with a proven track record, they offer
the knowledge and resources necessary
to help you to develop and manufacture
promising new microbiome-based therapies to meet the needs of patients.
650 Pleasant Street
Watertown, MA 02472
info@arrantabio.com
www.arrantabio.com
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Avara Pharmaceutical Services delivers
world-class contract manufacturing and
technical services to the pharmaceutical
market. Led by a team of industry veterans who know both sides of outsourcing,
Avara understands companies’ specific
needs and listens intently to their priorities to ensure every customer has an exceptional outsourcing experience. Avara
offers a full range of primary manufacturing, secondary manufacturing, and packaging services, and has broad experience
in tech transfers, commercialization, and
manufacturing of multiple blockbusters.
Avara’s global community of skilled experts provides exceptional service and a
world-class experience by delivering on
their commitments, with a relentless focus
on delivering to scope and schedule as
well as meeting regulatory requirements
and quality standards, all at an agreedupon and fair price. On time, in full.
3300 Marshall Avenue
Norman, OK 73072
+1 405 217 7670
www.avara.com
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vara’s mission is to provide

packers and palletizers, and automated

world-class outsourcing serv-

vial inspection on its filling line. There is

ices to help deliver life-chang-

also a key investment underway for a con-

ing and life-saving medicines to the

trols upgrade and the procurement of addi-

patients who need them. With trusted

tional equipment in the tablet compression

delivery to a range of geographies within

suite at the Aiken, South Carolina, facility

the company’s high standards of quality

which will expand capacity for blending,

and regulatory compliance, Avara seeks to

granulation, compression, coating, tablet

provide a flexible, responsive, and client-

printing, and related operations.

centric approach to create the optimal
solutions to support clients’ needs.

As Avara evaluates its growth strategy
going forward, they are paying close atten-

Following a recent reorganization and

tion to a range of trends in the pharmaceu-

update to the company’s vision, Avara is

tical industry, the outsourcing space, and

primarily focused on organic growth of

regulatory agency activity. One such trend

their existing oral solid dose (OSD) and

is a shift in the demand for opioids in the

sterile facilities. While focusing on grow-

market and the potential to support gov-

ing organically, the company is open to

ernment contracts to provide controlled

potential acquisition of new facilities or

pain medications. The company is also

capabilities, provided that the acquisition

closely monitoring changes in demand for

complements or expands on their core

lyophilized and small-volume parenteral

capabilities and undergoes a rigorous due

products to guide the future expansion

diligence assessment. Avara has recently

of capabilities in this space. In that vein,

made a number of significant investments

an increase in market demand for pre-

to support its OSD and sterile capabilities,

filled syringes has Avara eyeing the pos-

including bi/tri-layer tablet compression

sibility of adding that capability at their

equipment, a thermal oxidizer, a bottle

Liscate, Italy, facility. In addition, owing

packaging and cartooning line, high poten-

to the depth of OSD experience at Avara’s

cy product containment, encapsulation,

Aiken facility, they are closely following

DEA value and control systems, a chilled

any shifts in drug status from prescription

tablet press, a hot melt system, an upgrade

to over-the-counter to look for business

to the fluid bed granulator, robotic case

opportunities.
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SanaClis remains one of the most recognized full-service CROs with integrated
clinical supplies in the industry, offering
a boutique, one-stop shop for sponsors
and their clinical trials, which ultimately impacts the deliverables of their biopharma
clients. SanaClis has all services in-house,
including solely owned, state-of-the-art
GMP/GDP-certified and compliant depots.
SanaClis holds a near perfect track record
of on-time delivery, with approximately
95% of projects delivered on or before
the set timeframe and within budget. With
such a commendable track record, SanaClis has established long-term relationships with both large pharma and biotechs
across the world for their studies, building
partnerships based on transparency, trust,
and quality. Clients especially value the
dedication of staff working on their projects in combination with a near-zero turnover rate on assigned projects: this is facilitated by the company’s strong focus on
employees, offering a pleasant and healthy
working environment and a wide range of
company benefits.
Stare Grunty 130
841 04 Bratislava Slovakia
www.sanaclis.eu

anaClis is proud to offer a com-

is greater than either the United States or

prehensive range of services

the five largest Western European mar-

for clinical trials and ensures

kets combined. This in turn makes patient

an efficient drug development process

recruitment in emerging markets more

for pharma and biotech companies. For

fruitful, for several reasons, including

the sponsor wanting to accelerate drug

fewer regulations and the availability of

development and reduce costs by work-

treatment-naïve populations.

ing with one CRO that offers the full range

The lack of access to innovative medi-

of needed services, SanaClis is a key

cations in the CEE region is also a crucial

partner option. A number of CROs have

factor for the successful recruitment in

offices across Europe but actually out-

clinical studies, as is a centralized health-

source many aspects to third-party ven-

care system, which consequently permits

dors, leading to unnecessary delays and

the possibility of utilizing fewer sites but

costs to the sponsor. Of course, a sponsor

with a higher patient-per-site ratio, as we

can hire a global CRO that will outsource

see in developed markets. Patient recruit-

these services, but that would have a neg-

ment is consistently one of the top three

ative impact on their budget, especially in

challenges sponsors face when conduct-

proof-of-concept studies. Increased num-

ing clinical trials in the United States

bers of sponsors complicate communica-

and Western Europe, particularly in cer-

tion, which can cause delays.

tain therapeutic areas, such as oncol-

While SanaClis retains core opera-

ogy, where it is challenging to find naïve

tions in the European Union and Eurasia

patient populations. As a result, many

(e.g., Ukraine, Russia, Georgia), they have

large pharma companies and biotechs

initiated operations and capabilities in

are looking to significantly expand their

North America after receiving a signifi-

phase II–III clinical trials more broadly

cant surge in demand for their CRO ser-

into emerging countries, yet still maintain

vices and supply chain management. The

a solid foothold in traditional countries.

company is implementing the very latest

Since SanaClis has the capabilities and

technologies and capabilities across all

vital expertise in both markets, they are

departments and facilities to ensure that

well positioned to assist sponsors in the

the expanded operations maintain the

execution of their clinical strategy.

P

level of excellence of SanaClis’ European
facilities.
The amount of newly registered clinical
trials in Central and Eastern Europe (CEE)
indicate that the region is fast becoming a
global hub for both US and Western European companies conducting global clinical studies in which patient recruitment is
fundamental and challenging. By expand-

THE RESULTING COST
SAVINGS CAN ULTIMATELY

ing their reach into emerging countries,
the benefits are considerable. There is
less competition for clinical trials at the
selected sites, highly motivated investiga-

BE REROUTED TO SECURE

tors, and data of consistently high quality.

THE APPROPRIATE

patients, well-qualified investigators, and

NUMBER AND CRITERIA

costs, all of which are attracting spon-

OF PATIENTS FOR THE

ings can ultimately be rerouted to secure

STUDY.

The CEE region provides highly motivated
efficient trials, while maintaining lower
sors to the region. The resulting cost savthe appropriate number and criteria of
patients for the study. The CEE population
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SPI Pharma provides formulation innovation and support to pharmaceutical
clients in more than 55 countries. Its products include antacid actives, excipients,
taste-masking and fast-dissolve technologies, drug delivery systems for tablets,
and a variety of other innovations for
patient-friendly dosage forms. The company’s functional excipients can be used
in a wide range of customer applications,
including soft chew, chewable, swallow
tablets, lozenges, orally disintegrating,
and soft gel dosage forms. SPI Pharma
is headquartered in Wilmington, Delaware, and has locations across the United
States, France, and India.
SPI Pharma is a leading supplier of solutions to pharmaceutical formulation marketers worldwide. The company’s primary
objective is to engineer functional materials that enable their customers to solve
formulation problems, achieve differentiation, and gain speed to market. Through
collaboration with our customers, SPI
uses proven processing skills and formulation expertise to deliver value-added
and cost-effective solutions to their customers’ problems.
503 Carr Road, Suite 210
Wilmington, DE 19809
+1 800 789 9755
www.spipharma.com
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TriRx Pharmaceutical Services is a
global CDMO serving the biopharmaceutical market. Headquartered approximately 50 miles outside of New York City
in Norwalk, Connecticut, TriRx operates
facilities providing state-of-the-art laboratory, manufacturing, packaging, warehousing, and technical service capabilities.

PI Pharma’s mission is making

challenges, such as pediatric and geriatric

a difference — in the lives of

populations.

patients, their customers, their

As such, the company’s expansion strat-

employees. and the communities that they

egy rests with the answer to the following

serve. SPI strives to make a difference for

question: What platform can we create to

patients by offering delivery platforms

improve a patient’s health and make life

that provide dosages that are easy to take,

easier for the caregiver? What kind of

easy to administer, and provide better

delivery systems can we develop to pro-

regimen adherence; for their employees

vide multiple treatment options that best

by providing a challenging and aspiration-

suit the patient?

al workplace; to communities by being a

SPI Pharma’s short-term focus is on

thoughtful member; and to their custom-

providing

ers through innovative formulations and

underpinned by strong product and reg-

quality,

reliable

products,

platforms that reduce development time

ulatory support. Over the mid-to-long

and increase speed to market.

term, the company is focused on formula-

Founded and led by a team of pharmaceutical industry executives who have
served as both contract service providers and customers, TriRx has a profound
and multifaceted understanding of customer needs. This depth of understanding and commitment provides TriRx with
the knowledge and know-how to deliver
an exceptional experience on every project, consistently meeting or exceeding
quality standards, regulatory requirements, on-time-in-full (OTIF) obligations,
and other customer expectations.
101 Merritt 7
Norwalk, CT 06851
+1 256 489 8867
www.trirx.com

nnovators and generic companies alike

regulatory requirements of the markets

are challenged in the current highly

they serve and at a fair price.

competitive environment to bring new

The leaders of TriRx Pharmaceutical

products to market that provide real ther-

Services have come together to create a

apeutic value — treatments that achieve

CDMO that delivers that higher standard

measurable results in terms of improved

of performance to the biopharmaceutical

health and quality of life for patients and

market. Their complete focus is deliver-

that do so at a reasonable cost. Despite

ing on their commitments and exceeding

the increasing complexity of both small

the expectations of their customers, and

molecule and biologic drug substances,

TriRx is confident that they are earning

new drugs must be not only safe and effi-

their customers’ trust. As a result, TriRx

cacious, but also patient friendly and effec-

is differentiating itself in the marketplace

tive in increasing medication adherence.

and creating significant growth opportuni-

Greater efficiency and productivity are

ties for the company.

needed. Access to novel technologies,

In the near term, the company is

from digital tools and manufacturing plat-

focused on increasing business with

forms to delivery solutions, will be essen-

existing customers in the liquids, solids,

tial. Entrepreneurial pharma and biotech

and semisolids space. TriRx has estab-

companies will continue to lead innova-

lished strategic partnerships with some

tion in next-generation medicines, driv-

of the top five pharmaceutical compa-

ing further growth of licensing deals and

nies and a number of specialty pharma

codevelopment partnerships.

firms. In exchange for delivering on their

For all of these reasons, significant
growth in outsourcing will be a dominant

outsourcing needs, these customers are
helping TriRx grow rapidly.

theme in the pharmaceutical industry

TriRx is also pursuing a number of

going forward. However, there is great

acquisitions to expand their capabilities

need to improve the effectiveness of out-

in key growth sectors, including biologics

sourcing in order for the industry to maxi-

and sterile drug manufacturing. The com-

mize the benefits of this approach. To truly

pany currently has five acquisitions under

increase the effectiveness of outsourcing,

development and expects to close on two

customers must have confidence and trust

of them within the next six months.

In the pharmaceutical market, SPI

tion and platform development, product

Pharma makes a difference by continually

line extensions, and continuing to build

seeking out new solutions to their custom-

strong partnerships. SPI has joint devel-

ers’ challenges, driven by unmet patient

opment partnerships with many different

distribution company; Icagen, a biotech

needs, regulatory challenges, and region-

companies ranging from big pharma, who

company; SAP, a technology firm; and

al preferences. The company closely fol-

appreciate the ways in which SPI enhanc-

Federal Equipment Company, an equip-

lows trends in disease, dosing, and the

es the speed to market for their programs,

ment supplier. Rapid access to equipment

formulation challenges associated with

to small and midsize innovators, who par-

is increasing the company’s ability to get

small and large molecule APIs. In particu-

ticularly value SPI’s formulation and regu-

to market quicker, while advanced infor-

lar, SPI Pharma has assembled a team that

latory expertise. For example, SPI Pharma

mation technology is enabling effective

values continuous learning and organiza-

has partnered with Purisys LLC in a joint

integration of their systems for greater

tional agility focused on advancing their

effort focused on enhancing absorption,

efficiency and productivity. TriRx is also

customers’ aspirations. Rather than mere-

release profile, bioavailability, and higher

expanding its capability to support deliv-

ly providing what customers need, SPI is

cannabidiol (CBD) efficacy in convenient

ery to specific customers and is investing

constantly thinking about their custom-

finished dosages.

in added capacity and capabilities at the

in the ability of their outsourcing partners

TriRx’s growth has benefited from stra-

to provide delivery OTIF while meeting the

tegic partnerships with Marken, a chain/

ers’ customers and what they need, broad-

SPI Pharma is currently ramping up

Huntsville, Alabama, liquid and semi-sol-

ening their understanding of the market,

new product development and is proud to

id manufacturing facility to meet growing

and anticipating new and forthcoming

announce the expansion of their line of

demand for these products.

needs, opportunities, products, and appli-

Mannogem® Mannitols with the launch of

Going forward, TriRx will continue to

cations, before customers ask or even

the Precious Gem Collection by SPI Phar-

invest in their people and infrastructure

realize those needs themselves. Beyond

ma, featuring four new mannitol products.

to ensure that they are consistently deliv-

the primary focus on serving their custom-

Additionally, SPI is expanding their Sor-

ering an exceptional outsourcing experi-

ers, SPI Pharma maintains a focus on the

bitol Special® manufacturing capability

ence and helping their customers suc-

patient and the caregiver, particularly for

with a new, state-of-the-art facility at their

ceed in the face of constantly evolving

patients with special needs or adherence

Grand Haven, Michigan, site.

challenges and opportunities.
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GENE EDITING

While no definitive cures have been identified
for any of the diseases being studied in CRISPR
clinical trials, there is no shortage of researchers
and companies who believe in its future outlook,
and clinical trials and patent applications should
continue to increase annually.

How Close Is CRISPR
to Eradicating Disease
and Correcting
Genetic Defects?
BY KSHITIJ (TJ) LADAGE, NICE INSIGHT

Clustered regularly interspaced short
palindromic repeats (CRISPR) gene editing
is among the most promising and exciting
advancements in modern medicine in the
past decade. In popular usage, CRISPR is
shorthand for CRISPR-Cas9. Cas9 is an
enzyme that acts like a pair of molecular
scissors,1 capable of cutting strands of DNA
at defined sites, allowing existing genes to
be removed and/or new ones added in
living cells.
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in the bone marrow of the recipient with-

deplete

out any major adverse effects, the treat-

molecules in the blood. The treatment

ments failed to produce a clear medical

uses CRISPR to reactivate production of

benefit. Researchers reported that only

fetal hemoglobin, which is usually only

5% of the transplanted cells were edited,

produced shortly after birth. The ini-

which they concluded was not enough to

tial results suggest that the edited cells

cure the disease, but they are continuing

transplanted into a woman with sickle-

to explore ways to increase the efficacy.4

cell anemia and another woman with

Clinical trials utilizing CRISPR tech-

beta-thalassemia are safe, and the treat-

nology in the United States began in

ments seem to have relieved symptoms

2018, led by researchers at the Univer-

of the disorders. However, the partici-

sity of Pennsylvania, who showed that

pants will require follow-up observation

a CRISPR treatment designed to boost

over a longer period of time to deter-

the cancer-fighting power of T cells was

mine the ultimate outcome. Researchers

oxygen-carrying

hemoglobin

RISPR-Cas9 editing is sim-

discovery led to the practical application

safe. The results are from three partici-

are optimistic that the treatment could

ple yet powerful, allowing

of rewriting human genes, with a host of

pants — two with multiple myeloma and

prove to be a one-time curative therapy

for precise genetic modifi-

medical applications and scientific op-

one with sarcoma, whose T cells were re-

for patients with these blood disorders.5

cation of living organisms,

timism. While CRISPR-Cas9 is perhaps

moved and edited in the lab by disabling

In another clinical trial being con-

with practical applications

the most discussed of the CRISPR fam-

three genes, with the goal of directing

ducted by Editas Medicine in partner-

ranging from correcting genetic defects

ily of technologies, many variants have

these T cells to tumor cells via a specific

ship with Allergan, researchers are us-

to treating and preventing the spread of

been generated with the aim of increas-

cell-surface antigen.5

ing CRISPR-Cas9 to delete a gene from

diseases, and even to improving crops.

ing efficiency and precision while limit-

The ability to target specific stretches of

ing errors and off-target mutations.

genetic code and edit DNA at precise loca-

The findings were presented at the

cells in the eyes of participants who suf-

2019 American Society of Hematology

fer from Leber congenital amaurosis 10,

meeting, showing that no participant

a form of inherited blindness. This pio-

tions, permanently modifying gene func-

CRISPR-Cas9 in Clinical Trials

had side effects associated with the

neering study is the first aiming to edit

tion in living cells and organisms, has re-

In 2016, Chinese researchers announced

treatment, unlike past T cell treatments

cells in vivo, a practice that research-

searchers enthusiastic about the notion

they had treated the first person with a

that have caused high fevers, low blood

ers have previously avoided owing to

of curing over 6,000 known genetic dis-

CRISPR-Cas9 therapy to fight cancer,

pressure, seizures, and other side ef-

concerns about off-target effects. As a

eases, which directly and/or indirectly

disabling the gene that encodes PD-1,

fects. The study also showed that the

result, early participants will receive

affect just about every human on earth.

which can shield cancer from the im-

CRISPR-edited T cells reproduced in the

low populations of CRISPR-edited cells

mune system. 2 As of January 2020,

patients. While the safety of the proce-

under the retina to test for safety, and,

CRISPR Origins

ClinicalTrials.gov listed over a dozen ac-

dure and the successful replication of

if proven safe, later participants will get

CRISPR technology was derived from the

tive CRISPR-Cas9 studies,3 with new re-

the T cells in the patients represent posi-

higher doses.6

2012 discovery of natural defense mech-

search proposals being drafted around

tive clinical momentum, the experimen-

While no definitive cures have been

anisms of bacteria and archaea that use

the globe.

tal treatment did not slow the growth of

identified for any of the diseases being

the participants’ cancers.5

studied in CRISPR clinical trials, there

CRISPR-derived RNA and various Cas

In a 2017 Chinese study, gene-edited

proteins, including Cas9, to thwart at-

blood cells were transplanted into a

tacks by viruses and other pathogens,

Vertex

is no shortage of researchers and compa-

patient to treat HIV, but the recipient

Pharmaceuticals have treated two in-

nies who believe in its future outlook, and

lysing and destroying the DNA of the

showed no signs of clinical improvement.

dividuals with sickle-cell anemia and

clinical trials and patent applications

foreign invader.1 This groundbreaking

Although the transplanted cells thrived

beta-thalassemia, genetic disorders that

should continue to increase annually.

CRISPR

Therapeutics

and
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dCas9 System
PAM
Spacer

gRNA

Cascade System
PAM
Spacer

crRNA

Figure 1: The components of the common dCas9 System (top)
and the Cascade System (bottom)

Source Gersbach lab

2018, without the consent of ethics and

Researchers at Duke University suc-

of Zika and Dengue virus. Its application

switches”) have a place within the CRIS-

oversight bodies. While there seems to

cessfully used Class 1 CRISPR systems

further enables researchers to distin-

PR family of tools. Given the unpredict-

be general enthusiasm among research-

(Cas9 systems are categorized as Class

guish pathogenic bacteria and genotype

able nature of the current systems, one

ers concerning somatic gene editing,

2) and a Cas3 protein to edit the epig-

human DNA and to identify mutations in

can argue that the ability to turn off a

germline gene editing contains consid-

enome of human cells. The Class 1 tech-

cell-free tumor DNA.13 Cas14 is related to

CRISPR system may be an invaluable

erable ethical nuance as safety concerns

nique makes use of multiple proteins in a

Cas9 but only one-third the size of the

tool to prevent, slow, or stop unintended

abound, given the possible ramifications

process called CRISPR-associated com-

Cas9 protein. While Cas9 was isolated

edits and/or unwanted outcomes and re-

to an infinite number of generations to

plex for antiviral defense (Cascade). This

from bacteria, Cas14 was found in the

duce off-target effects.16

come. Although he claimed that his work

complex binds with high accuracy to the

genome of a group of archaea. Due to its

There are a myriad of other CRISPR

was intended to prevent the transmis-

correct sites and uses a Cas3 protein to

size, it could be an alternative for editing

variants and alternatives being stud-

sion of HIV from parents to newborns,

target and edit the DNA. The research

genes in small cells or in some viruses.

ied and tested in labs around the world.

the creation of the first genetically ed-

team was also able to both activate and

More practically, with its single-strand-

While current CRISPR tools are effec-

ited babies9 highlighted the slippery

repress target gene expression. The

ed DNA-snipping ability, it is likely to im-

tive at cutting DNA, the possibility of

slope of ethical considerations for germ-

team characterizes this system as an

prove rapid CRISPR diagnostic systems14

random repair remains.12 The future of

line gene editing. CRISPR pioneer Feng

enhancement of CRISPR technologies,

and be utilized as a detection tool, work-

genome editing will require new tools to

Zhang of the Broad Institute responded

as it provides a potential alternative for

ing in tandem with Cas12 and Cas13 to

enable more precise changes to the ge-

immediately to He’s announcement by

CRISPR-Cas9 when there are complica-

enable detection of RNA, double-strand

nome, while also eliminating random,

calling for a moratorium on implanting

tions such as immune responses to Cas

DNA, and single-strand DNA, with the

unexpected, and/or unwanted outputs.

edited embryos in humans, stating, “So-

proteins. It can also recruit various mod-

potential to more quickly diagnose vari-

Safety, precision, and predictability are

ciety needs to figure out if we all want

ifiers of gene regulation, including acti-

ous diseases.15

the most important factors determining

to do this, if this is good for society, and

vators and repressors.12

Some researchers are also testing

that takes time. If we do, we need to have

In an effort to multiplex CRISPR sys-

guidelines first so that the people who

tems to target numerous genes simultane-

do this work can proceed in a respon-

ously, researchers at ETH Zurich in Swit-

sible way, with the right oversight and

zerland swapped Cas9 for Cas12a, which

quality controls.”10

allowed them to simultaneously edit genes

Safety risks, legality, environmental

at 25 target sites. Cas12a allows for shorter

whether

anti-CRISPR

proteins

(“kill

the future of a widespread application of
CRISPR technologies in patients.
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disease-causing genetic variations. His

es the shorter single-guide RNA (sgRNA)

cerns that question the world’s readiness

research resulted in prime editing, which

used in traditional CRISPR-Cas9. Pe-

to explore germline gene editing. With

Cas13a targets RNA as opposed to

continued innovations to create safe, pre-

DNA. Its application can be seen in the

allows for the deletion and/or the swap-

gRNA contains the required gene edit

ping of individual nitrogenous bases, as

and steers the editing machinery to the

cise, predictable, and inexpensive tools,

specific

well as the insertion of new bases into the

correct genomic site.8 Once at the site,

CRISPR could quite possibly be the future

reporter unlocking (SHERLOCK) tool,

genome, with minimal DNA damage. In

Cas9 nicks one strand of the double helix

of medicine.

which is being used as a molecular detec-

traditional base-editing, the Cas9 protein

— as opposed to traditional CRISPR-Cas9

“scissors” don’t actually cut out a gene —

tools, which snip both sides. Then, re-

rather, editing occurs when a cell detect-

verse transcriptase uses one DNA strand

ing damage to both sides of the snipped

to prime replication using the pegRNA

Cas9 Alternatives and Variants
Provide Insight into the Competitive
Future of CRISPR

double helix initiates DNA repair. How-

sequence into the nicked spot, much like

While CRISPR-Cas9 is the most popu-

ever, the process is error prone, leading

the search-and-replace function of word

lar and widely used CRISPR variant, it is

to unwanted, unexpected, and potentially

processing software. The prime editing

not without limitations and challenges.11

dangerous mutations. It also makes it dif-

system then makes a second snip of the

CRISPR research remains in its infan-

ficult to make more subtle modifications

opposing, non-edited strand, prompting

cy, and, while researchers are making

to DNA, such as replacing a single thy-

the cell to remake the other strand to

strides, we are far from a perfectly safe

mine base with an adenine.7

match the new genetic information using

and reliable gene-editing, disease-curing

the new gene as a template.

solution. As CRISPR-Cas9 relies on both

Prime editing improves this process by

7

increasing the precision and specificity by

the Cas9 nuclease and an engineered

Ethical Concerns in Science and Society

sgRNA for target location, delivery to the

tential errors in DNA repair. The prime ed-

The scientific world was sent into an

nucleus of the targeted cell can be diffi-

iting system can precisely and efficiently

uproar when Chinese researcher He Ji-

cult, causing unwanted effects.12 As a re-

swap any single base for any other, as well

ankui claimed that he had edited the

sult, there is no shortage of variants and

as delete and insert nucleotides or larger

genes of two human embryos at the Sec-

alternatives that seek to accomplish more

regions of DNA. The process involves a

ond International Summit on Human Ge-

precise targeting with reduced potential

more efficient use of RNA and reverse

nome Editing in Hong Kong in November

for unwanted or unexpected results.
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enzymatic

tion platform to detect specific strains

which a gene is edited, while reducing po-
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high-sensitivity

In an effort to multiplex
CRISPR systems to
target numerous
genes simultaneously,
researchers at ETH
Zurich in Switzerland
swapped Cas9 for Cas12a,
which allowed them
to simultaneously edit
genes at 25 target sites.
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COST REDUCTION

he pharmaceutical industry is

As a result of these pressures, the

about a $1.25 trillion market

manufacturing and supply chain sectors

worldwide, with manufacturing

are experiencing significant challenges

costs being about 27% or about

and

$340 billion, and is growing at

organizations have been rationalizing

about 4.9% compound annual

and downsizing their internal networks

growth rate (CAGR), according

and consolidating their external suppli-

to Results International.1 The industry val-

ers with a focus on reducing operating

ue proposition continues to be based on

and capital costs. This has created a de-

innovation and delivering medicines that

mand and significant opportunity for out-

increase quality and length of life at a fair

sourced development and manufacturing

price. However, the future of the pharma-

organizations (CDMOs).

scrutiny.

Internal

manufacturing

ceutical industry is totally dependent on

The current outsourced market is esti-

how leadership effectively resolves and

mated to be about $90 billion and is pro-

communicates what price is fair for value

jected to grow at a CAGR of about 7% to

delivered. One of the critical components

approximately $117.3 billion by 2023 and

in addressing this challenge will be find-

to represent about 30% of the overall

ing ways to be more efficient and to re-

manufacturing requirements.1

THE CURRENT SUPPLY
CHAINS FOR MOST OF
THE COMPANIES IN THE
INDUSTRY ARE LARGE,
UNDERUTILIZED,
DISPERSED,
INEFFICIENT, AND
OPERATING AT ONLY
ABOUT 30% CAPACITY
UTILIZATION

duce operating expenses.
OPPORTUNITIES TO REDUCE COSTS

THE FUTURE OF THE CDMO MARKET:
THE ART OF THE POSSIBLE
BY TIM TYSON, TRIRX PHARMACEUTICAL SERVICES

The pharmaceutical market is under revolutionary change,
mostly caused by price and cost pressures that the industry
has not managed well. As a result, the public perception of
the industry is at an all-time low. These dynamics have had a
significant impact on the pharmaceutical supply chain.
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CHALLENGES TO GROWTH IN AN EVOLVING

There is an opportunity for CDMOs to

INDUSTRY

make a significant contribution to the cost

Innovators and generic companies alike

basis of the industry, potentially reduc-

are challenged in the current highly com-

ing the overall industry cost of goods sold

petitive environment to bring new prod-

(COGs) by more than 10% (or about $34

47.6% (80/168) of the installed capacity.

ucts to market that provide real thera-

billion) by utilizing best-in-class practices

They also have on average 300–500 con-

peutic value — treatments that achieve

from the pharmaceutical industry and oth-

tract providers. These must all be peri-

measurable results in terms of improved

er industries. However, the changes and

odically inspected, contracts must be pe-

health and quality of life for patients at

improvements that are required will not be

riodically updated, and a monthly sales

a reasonable cost. Despite the increas-

easy or inexpensive. There are also regula-

and operations planning (S&OP) process

ing complexity of both small molecule

tory risks involved that must be managed.

must be executed.

and biologic drug substances, new drugs

Still, there are major benefits if more

All companies need to update and ra-

must not only be safe and efficacious

cost-effective medicines reach the market

tionalize their supply networks. Old, inef-

but also be patient-friendly and increase

while continuing to allow the industry to

ficient, or under-invested sites should be

medication adherence. Greater efficien-

make a fair return on investment.

closed. Underutilized sites should be sold,

cy and productivity are needed. Access

These improvements have been dis-

and internal centers of excellence should

to novel technologies, from digital tools

cussed for years. The manufacturing infra-

be identified and appropriate volumes

and manufacturing platforms to delivery

structure was built decades ago and is inef-

consolidated into these core sites. Sites

solutions, will be essential. Entrepre-

ficient and costly. It is imperative that the

should only be retained if capacity utiliza-

neurial pharma and biotech companies

industry face up to the challenge and drive

tion can reach or exceed 60%–65%.

will continue to lead innovation in next-

improvements. To effect these changes,

generation medicines, driving further

the industry must embrace technology and

CONSOLIDATION OF SUPPLIERS

growth of licensing deals and codevelop-

manufacturing and accept CDMOs as long-

To achieve maximum benefit, the frag-

ment partnerships.

term strategic partners. This will require a

mented CMO/CDMO market must con-

For all of these reasons, significant

sharing of risks (costs and regulatory chal-

solidate. The 500–1000 CDMOs must

growth in outsourcing will be a domi-

lenges) and benefits (fair profits). Reduc-

consolidate to 100–200. The successful

nant theme in the pharmaceutical indus-

ing the average COGs of the industry from

CDMOs will have both development and

try going forward. However, there is a

27%–28% to 15%–18% requires an integrat-

manufacturing capabilities and have in-

great need to improve the effectiveness

ed effort to establish a new process that is

tegrated delivery technologies, like API

of outsourcing to allow the industry to

aligned with market needs.

manufacturing, secondary manufacturing, and packaging for small and large

maximize the benefits of this approach.
To truly increase the effectiveness of

PHARMACEUTICAL SUPPLY CHAIN

molecules. They should also have the

outsourcing, customers must have confi-

The current supply chains for most of the

ability to manufacture as many dosage

dence and trust in the ability of their out-

companies in the industry are large, un-

forms as possible (e.g., solids, semisol-

sourcing partners to provide delivery on-

derutilized, dispersed, inefficient, and

ids, steriles, respiratory devices, and bi-

time and in full (OTIF) while meeting the

operating at only about 30% capacity uti-

ologics) and be able to handle controlled

regulatory requirements of the markets

lization. Most run, on average, a five-day,

substances, high-potency compounds,

they serve and doing so at a fair price.

two-shift operation. This only represents

steroids, and oncology products.
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BOTH PHARMA
COMPANIES AND CDMOS
MUST IMPLEMENT BESTIN-CLASS PRACTICES
FROM ALL INDUSTRIES
TO SIGNIFICANTLY
INCREASE
PRODUCTIVITY AND
EFFICIENCY TO REDUCE
INDUSTRY COSTS.

This will allow pharmaceutical companies to consolidate their third-party

Lean Six Sigma: This process improvement

• Robotics,

methodology has been effective across

• Artificial intelligence,

many industries. Embracing and system-

• Continuous flow processing, and

atically embedding this process will focus

• Cellular manufacturing/factory in a box.

on eliminating waste and reducing variability. It is estimated that 90% of the ac-

Capacity Utilization: Consumer

tivities, and 50% of the costs in a normal

companies run at greater than 85% capac-

process are not needed. Lean Six Sigma

ity utilization. The pharmaceutical indus-

provides all involved with a way to chal-

try runs at about 30%–35%. An aggressive

lenge and improve everything. There are a

understanding and focus on increasing

number of effective components that are

capacity utilization will generate major

key to the pharmaceutical industry.

efficiency and productivity improvements

• Quality by design (QbD): This aligns de-

that will significantly reduce the cost/unit

velopment with manufacturing so that
the process is designed and developed

goods

of product manufactured.
The above examples are only a sub-

with long-term outcomes considered.

set of the spectrum of opportunities for

This is key, as many current pharma-

improvement across the industry. These

ceutical manufacturing processes

are no longer vague concepts but rather

lack this focus and are inefficient for

well-recognized tools delivering for best-

commercial manufacturing, and at this

in-class companies whose value has been

point have become difficult to impossi-

demonstrated both within pharma and

ble to change owing to regulatory risk.

across other industries. We must always

• Right first time (RFT): Doing things

consider “the art of the possible.” The

suppliers and guarantee more business

with a RFT mentality reduces costly re-

benefits are difficult to comprehend or

for a longer period of time. Pharmaceu-

work and shortens overall cycle time.

imagine and challenging to achieve, but at

tical companies must treat their suppli-

• Process/cycle time improvement: Pro-

the same time are possible to realize and

ers as strategic partners and not banks.

cess inefficiency and cycle time are

will be critical to the industry’s future.

The previous 30-day payment terms have

major contributors to costs. Process

The motto of the British SAS says it all:

shifted to 60- and 90-day terms over the

improvements will drive productivity

“Who Dares, Wins.”

past few decades. This results in hun-

and increase process yields. Cycle

dreds of millions of dollars in working

time reduction will allow major reduc-

capital funding suppliers who are already

tions in inventory, including both

at razor edge margins.

unfinished and finished goods.

OPPORTUNITIES FOR CDMOS

Technology: Utilization of cost-effective

Contract development and manufactur-

technology will also drive efficiency and

ing organizations that succeed must: (1)

productivity improvements, including:

deliver product where needed and when

• Parametric control/release,

needed on-time, OTIF, and on a sustain-

• 3D printing,

P

T

aking place on May 13, 2020, the Yale Innovation Summit is an opportunity to learn
about advancements in the industry, pitch new ideas, and invest. Over 1,000 attendees,
200 corporations, and 100 investment firms are expected at the summit, where more
than $2 million will be awarded in investment prizes. The event will also feature two

keynote speakers, 16 faculty pitches, 20 company presentations, over 35 panelists, and more than
100 e-posters. The summit will be followed by a reception, co-hosted with the City of New Haven
and BioCT, at Temple Plaza in downtown New Haven.
The summit is presented by Yale’s Office of Cooperative Research (OCR), which works to translate
research from Yale’s labs into companies and products that benefit society, identifying, counseling,
and nurturing young technologies and assisting in the transition into viable companies. OCR has built
a significant portfolio of inventions and patents and has grown into an engine of regional economic
development since its founding in 1982.
By bringing together entrepreneurially minded faculty and other members of the community

the summit will feature a Career Expo aimed at bringing local companies together with talent.
Representatives of the National Science Foundation (NSF) and the National Cancer Institute (NCI)
will also attend to share information about federal funding opportunities and resources available for
REFERENCES

Susan Hockfield, Ph.D., will be the event’s first Keynote speaker during the morning session. A noted
neuroscientist, Hockfield was the first life scientist and the first woman to serve as President of the
Massachusetts Institute of Technology, from 2004 to 2012.

do so at a fair price.

Katie Rae will deliver the afternoon’s Keynote. She serves as the CEO and Managing General Partner
of The Engine, and is also co-founder and Managing Director of Project 11 Ventures. She has advised

ABOUT THE AUTHOR

by significantly increasing productivity
and efficiency and to reducing the pharmaceutical company’s COGs while making a fair profit.
TOOLS FOR PHARMACEUTICAL COMPA
NIES AND CDMOS
Both pharma companies and CDMOs must
implement best-in-class practices from all
industries to significantly increase productivity and efficiency to reduce indus-

Chairman and Chief Executive Officer, TriRx Pharmaceutical Services

“I’m looking forward to the Yale Innovation Summit and its display of frontier-breaking innovations that

Tim Tyson is currently Chairman and CEO of TriRx Pharmaceutical
Services, LLC and Chairman at Icagen Inc. He also currently serves
on the board of Tyme Technologies Inc. Mr. Tyson recently served as
Chairman and CEO of Aptuit LLC. He was Chairman and CEO from
2008 to 2012 leading a restructuring, acquisition and successful sale of
a major portion of the company prior to stepping out as CEO to serve
and guide the company as Chairman up until 2016. His corporate career
spans over 35 years in the pharmaceutical industry.

Emerita at Massachusetts Institute of Technology. “The accelerating pace of new, boundary-crossing

LinkedIn www.linkedin.com/in/tim-tyson-89543a39/
Email tctyson@trirx.com

try costs. Some examples of tools being
partially utilized in the industry are listed.
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A noted neuroscientist, Susan
Hockfield, Ph.D., was the
first life scientist and the first
woman to serve as President
of the Massachusetts Institute
of Technology, from 2004 to
2012. Previously, she held the
positions of Provost and Dean
of the Graduate School of Arts
and Sciences while she was
the William Edward Gilbert
Professor of Neurobiology
at Yale University. She has
received honorary degrees
from universities around the
world. She is past president
and chairman of AAAS and
currently serves as a director
of the Charles Stark Draper
Laboratory, Partners HealthCare
System, and Fidelity Non-Profit
Management Foundation,
is a life member of the MIT
Corporation, and a board
member of the Belfer Center for
Science and International Affairs
at the Harvard Kennedy School
of Government.

Katie Rae

Pharmaceutical Manufacturing 2020: Current trends & future
prospects.” Results Healthcare. 2020. Web.

President Emerita
Massachusetts Institute of
Technology

researchers developing start-up companies.

1. Bottomley, Kevin and Achim Newzella. “Outsourced

and the customers’ expectations; and (3)
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A Chance to Invest
or Present at the
Yale Innovation Summit

Susan Hockfield, Ph.D.

the groundwork for more start-ups seeking to spin technology out of Yale. For the first time ever,

tory requirements of the markets served

petitive with the lowest-cost providers

ABOUT THE SPEAKERS

with potential investors and other stakeholders, the summit hopes to connect people and lay

able basis; (2) meet or exceed the regula-

To survive, CDMOs must become com-

YALE INNOVATION SUMMIT

tackle some of the planet’s most pressing problems,” commented Susan Hockfield, Ph.D., President
technologies inspires my confidence in a future that will be better than the present. I’m immensely
honored to return to Yale as one of the Summit’s Keynote speakers,” she continued.
“OCR plans to have a reception at the plaza across from the Omni New Haven Hotel at Yale to make that
announcement and “celebrate all the economic impact that is happening locally,” added Jon Soderstrom,
Managing Director of Yale OCR.

P

CEO and Managing Partner
The Engine
Katie serves as the CEO and
Managing General Partner of
The Engine. She is also cofounder and Managing Director
of Project 11 Ventures. She
serves as a Board Member at
Commonwealth Fusion Systems,
Form Energy, Via Separations,
and Boston Metal. She has
advised hundreds of founders
and invested in nearly 100
companies at the earliest stages
of formation. Key investments
include Pillpack (acquired by
Amazon for $1 billion), Bevi,
GrabCad, Synack, Zagster, NBD
Nano, Neurala, and Amino.

Applications are being accepted through March 31, 2020.
For more information on the summit, please visit https://yaleinnovationsummit.com/
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ENTREPRENEURSHIP

t Entrepreneurial Scotland, we

Scotland’s business landscape might face.

members and partners, so are the busi-

not just the few, and our diverse commu-

believe that Scotland should con-

Many of these challenges represent oppor-

nesses of the future.

nity of more than 2,000 people shows that

tinue this tradition into the tech-

tunities for our future entrepreneurs. With

nological age by becoming a so-

these challenges and opportunities in mind,

OUR SALTIRE SCHOLAR INTERN PROGRAM

when we work together. Our community

ciety of entrepreneurs as well. As

we planned out ways our members and

LIFTS UP FUTURE LEADERS

includes numerous individuals at every

an organization, we not only aim

leaders can rise above possible setbacks

In our world-class Saltire Program, we se-

part of their entrepreneurship journeys,

to inspire Scots to develop their

and turn obstacles into chances to make

lect high-achieving individuals in the early

from current program members and pro-

business ideas; Entrepreneurial Scotland

Scotland a global economic powerhouse.

stages of their careers and set them up

gram alumni to board members, found-

also gives them the tools to turn their busi-

Our strategy centers around the con-

with internships inside global organiza-

ing funders, donors, corporate partners,

ness dreams into realities. Together with

cept of the virtuous circle. Entrepreneur-

tions renowned for their entrepreneurship.

sponsors, our AsiaPac advisory board, and

our international network of business

ial leaders gain success through our pro-

The program matches undergraduates

foundation trustees in Scotland, the Unit-

partners, Entrepreneurial Scotland strives

grams and then return to support future

from Scottish Universities with companies,

ed States, and Canada. Our leaders have

to motivate and invest in entrepreneurs by

leaders through our organization. This vir-

charities, social enterprises, and small or

backgrounds in commerce, venture capi-

helping them make profitable connections

tuous circle feeds our four strategic priori-

medium-sized businesses in countries

tal, manufacturing, banking, medicine, and

and preparing them for the ever-changing

ties: driving entrepreneurial leadership,

across the world.

many other areas, allowing our organiza-

business environment of the future.

unlocking value through our peer network,

These internship opportunities prepare

tion to engage with the international entre-

nurturing the entrepreneurial ecosystem,

the Saltire Scholars for their final year of

preneurship community on multiple levels.

and scaling up our organization.

university study, when they undertake com-

HOW ENTREPRENEURIAL SCOTLAND IS
BRINGING ITS MISSION TO LIFE

mercial projects in Scotland and in the

FOSTERING ENTREPRENEURSHIP WILL

INSPIRING NEW BUSINESSES THAT FIT OUR

international arena. With the real-world

FORGE A BETTER SCOTLAND FOR ALL

future where Scotland is the most en-

CHANGING WORLD

experience provided by the Saltire Pro-

Entrepreneurship is a mindset of forward-

terprising society in the world. To raise

The world is changing, and Entrepreneur-

gram, scholars gain a global perspective

thinking collaboration and innovation. A

Scotland to the pinnacle of entrepre-

ial Scotland will help Scotland change with

while cultivating an entrepreneurial mind-

society of entrepreneurs will be adapt-

neurship, we must go beyond inspiring

it. Each change represents many opportu-

set. In 2019 alone, 181 scholarships were

able and ready for whatever the future

our future leaders to creating a support

nities for the nascent entrepreneurs being

awarded, and the scholars interned with 83

might hold.

structure that will drive them to success.

mentored by our organization. One chal-

organizations in 61 towns and cities across

Our vision for Scotland is to have it

Entrepreneurial Scotland is tapping into

lenge businesses are facing right now is

11 countries. Saltire alumni have gone on

become an entrepreneurial society with

our international network of world-class

the current pace of technological advanc-

to found companies and become leaders

a purpose. An entrepreneurial Scotland

business partners and organizations to

es. With the present technological revolu-

in major organizations around the globe.

invests in its communities. Investing in

create and support a community of ris-

tion coming at a rapid pace, business peo-

In the healthcare space, Saltire Schol-

Scotland’s communities means creating

ing entrepreneurial leaders from around

ple with entrepreneurial mindsets will put

ars have studied at GlaxoSmithKline,

jobs and futures full of possibilities for

the world. With our help, these ambitious,

their flexibility and forward-thinking at-

Craneware,

Institute

everyone. The more we invest in Scotland,

globally minded individuals will strive to

titudes to work. Entrepreneurial Scotland

of Healthcare Improvement, and more.

the more pathways to entrepreneurship

reach their full potential, becoming the

will cultivate the kind of flexible, innova-

At these companies, scholars shadowed

we can create, allowing each Scot to help

next generation of entrepreneurs to drive

tive mindset that will prepare Scotland for

major thinkers in their future career fields,

shape the world into the place where they

Scotland to success.

progress and achievement in our increas-

observing and sometimes helping out as

want to live.

ingly technological world.

their mentors led their companies toward

Entrepreneurial

BUILDING AN
ENTREPRENEURIAL
SOCIETY IN SCOTLAND
BY SANDY KENNEDY, ENTREPRENEURIAL SCOTLAND

Scotland has been at the forefront of science and industry for
centuries, with Scots pioneering healthcare inventions, such
as the hypodermic syringe, penicillin, general anesthesia, and a
long list of other innovations that have changed the healthcare
industry and human health as we know them.
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Scotland’s business landscape is better

Scotland

envisions

a

With Entrepreneurial Scotland’s global

AstraZeneca,

the

By 2030, we envision a Scotland where

partners, we have the unmatched oppor-

Similar opportunities await in shifts

tunity to tap into the best minds in sci-

in the workforce. New generations are

ence and industry, allowing us to curate

coming to work, bringing with them more

GUIDED BY OUR LEADERS AND OUR

we will pave the way to a better Scotland,

advancement and education opportu-

advanced technological skillsets and dif-

MEMBERS

a Scotland that shares its entrepreneurial

nities that will propel future entrepre-

ferent expectations for their companies.

Entrepreneurial Scotland is for the many,

spirit with the world.

neurial leaders toward their goals. The

Younger workers and future leaders are

opportunities we create — are tailored to

more comfortable with uncertainty, and

transform our entrepreneurs’ ambitions

Entrepreneurial Scotland plans to equip

into successful businesses.

them to meet even greater challenges as

We started Entrepreneurial Scotland

the new technological era unfolds. Col-

in 2014 with the goal of making Scotland

laboration and connection will be the keys

the most entrepreneurship-driven society

to economic success. Rigid institutions

in the world. Since then, we have gotten

with leaders who command from the top

closer to our goal by leaps and bounds,

are failing. That is why we will train future

but Scotland still has a long journey

leaders to manage their organizations like

before it can reach its business-minded

communities. Leaders who foster collabo-

future. Going into our next phase as an

ration between their employees and who

organization, we have laid out a blueprint

collaborate with them will be the ones who

for what Scotland’s ultimate entrepre-

drive innovation in Scotland. Just as Entre-

neurial society might look like, assessing

preneurial Scotland is stronger because

possible challenges our organization and

of the varied expertise and talents of our

innovation and excellence.

new ideas and businesses thrive. By investing in ourselves and the next generations,
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>  CANNABIS PRODUCTS

able end products targeted to specific consumer experiences.
Generally, people are not satisfied with
the array of selfcare products targeting
fundamental wellness needs like insom-

PROVIDING SELF CARE
EXPERIENCES WITH
FUNCTIONAL CANNABIS

nia, anxiety, and energy on the market
today, including over-the-counter and prescription drugs. Recent studies have indicated that 76% of Americans report that
they would be open to trying cannabis if
it could help in some aspect of their lives,
making the consideration of cannabis use
exceptionally high. With the exception of
our relaxation product, “Chill,” all 1906
products offer a balanced, 1:1 ratio of CBD
to THC, maximizing the benefits of each to
create satisfying outcomes. Our goal is to
create a low-dose, functional product that
can be incorporated into a consumer’s normal routine and provide an alternative for
heavy-dose products that cause undesired

> BY PETER BARSOOM AND ERIN HOLZER, 1906

side effects.
A QUALITY LINEUP OF PLEASURABLE
EXPERIENCES
1906 is in the business of promoting
health and happiness, in contrast to the
typical pharmaceutical approach, which
involves telling consumers that they are
sick and providing a medication to help
them, albeit with a set of undesired side

The various stresses and challenges of modern life
drive an unmet need for selfcare products, with many
people turning to a range of prescriptions and over-thecounter medicines, as well as alcohol, to provide relief.
However, consumers are increasingly seeking a plantbased alternative for many of their wellness needs, with
three out of four adults expressing interest in cannabis
as a medicine to treat pain, anxiety, sleep problems, and
other needs.

D

effects. We are dedicated to providing
the highest quality options to consumers
espite the evidence showing

evaluate the cannabis industry, which is

(to name only a few), the overall cannabis

in the form of confections and OSD tab-

the benefits of cannabis and

why we made it the home base for 1906.

market offers very little in the form of a

lets, with other delivery systems in R&D.

the public interest in canna-

After researching the market, we found

balanced product — most products on the

We started with chocolate products be-

bis products, there is a lack of

that heavy users were targeted almost

market are formulated to be exclusively

cause, ultimately, our experiences are

consistent, low-dose, cannabis

exclusively, with companies offering prod-

CBD or high THC with little to no CBD. With

about pleasure, and what better way to

products on the market that are

ucts that had the highest tetrahydrocan-

many people somewhat afraid of “getting

spark pleasure than to incorporate the

properly designed to deliver

nabinol (THC) potencies at the cheapest

high,” they opt for the THC-free CBD op-

most well-loved flavor in the world? How-

positive experiences to the broader con-

price. Any alternative, non-smoked dosage

tion, which promises a variety of benefits

ever, we realize that confections are not

sumer population beyond more traditional

forms that we encountered were essen-

without the psychoactive effects. However,

for everyone, nor is it always possible to

heavy users. With its expanding line of

tially just different flavors of cannabis in

most CBD products are unable to deliver

make a great-tasting chocolate edible

functional oral solid dose (OSD) and edible

the form of low-quality gummies and repur-

on all of their label claims, and the indus-

with the required ingredients in our for-

cannabis products targeting specific user

posed candy. But what about users who

try as a whole lacks the regulatory rigor to

mulations. It also seemed peculiar that

needs and providing unique experiences,

weren’t looking to get “stoned?” — high-

provide quality control and consistency of

cannabis as a medicine was not available

1906 is positioned to serve this growing

functioning adults looking to feel a par-

outcomes.

in the most widely prevalent medicinal

market need.

ticular way, without using alcohol or other

Conversely, THC-only products may

format, so we decided to utilize the de-

pharmaceuticals, in an experience that is

come with undesired side effects for many

livery system most common to people

A FAMILIAR RESURFACING IN PHARMA

fast-acting, low-dose, consistently predict-

people, including anxiety, paranoia, and

around the world — OSD pills, which we

Before cannabis was stigmatized in 1906

able, and highly accessible? Companies

“the munchies;” it is with all of this in mind

have affectionately renamed “Drops,”

with the Pure Food and Drug Act, it was

had seemingly ignored what we found to be

that 1906 decided to take a more nuanced

again, to position our products as supple-

one of the most widely used medicines

a huge opportunity in the cannabis market.

approach with its line of products, offer-

ments to promote well-being rather than

ing balanced experiences that specifi-

treatments for illness. Vibrant packag-

in history, holding a prominent place in
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pharmacopoeia throughout the world. As

TO CBD, OR NOT TO CBD?

cally address the individual needs of its

ing matches each accessibly shaped

one of the pioneering states in the legaliza-

While the cannabidiol (CBD) market is ex-

consumers, combining both the THC and

Drop, all designed to improve the tradi-

tion of medical and recreational cannabis,

ploding nationwide, with products ranging

CBD aspects of cannabis with other plant

tional pill-taking experience and make it

Colorado was the perfect starting point to

from topical ointments, to edibles, to lattes

medicines to arrive at holistically pleasur-

more accessible, even celebratory.
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among our products, it is formulated in
a 5 mg THC to 25 mg CBD ratio, as well
as magnolia and l-theanine, two stress-

and “Genius” for cognitive focus. Each
product is available in Drop form, and all
Drops are vegan and gluten-free with zero
calories. They activate in 20 minutes or
less, making them the fastest-acting edibles on the market. Beyond Drops, all of
the other products (with the exception of
Genius) are available in one or more other
edible forms, including peanut butter cups
and chocolate “gems” and “beans,” allowing consumers to choose the solution that
best suits their lifestyle and preferences.
With a line of beverage versions currently
in R&D, and a propensity for innovation,
the sky is the limit for consumer choice in
the future.

process.

viding a solution to help the 70% of Americans who suffer from it at least once per

Another key aspect of our formulation

currently require. For each of the vari-

month, and this science-based approach

ing and soothing anxiety and is a great

many cannabis products sacrifice taste

ous experiences, we employ a disciplined

is inherent across the entire product line.

replacement for traditional anxiety med-

for potency, this would be an egregious

screening criterion, evaluating the safety

ications. Chill is available in Drops and

misstep in a methodology designed to

and toxicity profile to ensure all products

FINAL THOUGHTS

dark milk chocolate gems.

elicit a positive and pleasurable experi-

are completely safe, and each product

1906 is on a mission to create amazing self

ence from beginning to end. Our formula-

must be sufficiently potent that it works

care experiences through low-dose functional cannabis consumption. Our rigor-

tion for Genius serves as a prime example.

in a single dose and can fit in the Drops

piness and well-being. It includes an ex-

In earlier iterations, we tried to combine

and confections. We also collect consumer

ous standards combine with a deep under-

tract of Sceletium tortuosum, or “Kanna”,

ingredients like Rhodiola, Bacopa, galan-

feedback to account for and make adjust-

standing of our target demographic, which

an African succulent plant that has been

gal,

theobromine, caffeine,

ments to our products to serve the needs

generally includes refined, sophisticated

used for centuries to elevate mood, reduce

THC and CBD into chocolate form — but

of some of the more anomalous negative

individuals who are looking for a functional

anxiety and stress, and increase energy,

determined that the results were less than

experiences, ensuring that the product

outcome rather than a psychoactive recre-

all while enhancing the euphoric effects of

delicious. As such, we pivoted to a Drop-

works for everyone.

ational experience. Our goals are ambi-

l-theanine,

only iteration of Genius that ensured the

1906 is also committed to conducting

tious, but we are well-positioned to become

user experience would be as delightful as

clinical research in the big pharma model

the most recognized cannabis company in

it is functional.

to show the benefits of our products in a

the country as an everyday product. With

All manufacturing is done in-house, as it

traditional scientific manner. We are cur-

manufacturing sites set to open in Mas-

FORMULATION AND MANUFACTURING

is the only way we can ensure our products

rently awaiting IRB approval to study the

sachusetts, Michigan, and Illinois in early

We have two fundamental beliefs at 1906

meet our quality standards. 1906 products

effects of our Midnight product to measure

2020 and New Jersey in early 2021, we be-

— cannabis is an amazing plant medicine,

are predictable and fast-acting, creating

its effect on sleep onset, sleep duration,

lieve we are poised to become the future of

but there are other plant medicines for

peace of mind for users in knowing they

sleep architecture, and how one feels in

cannabis and more importantly, the future

which people should have access; and

can expect an onset effect of 15–25 min-

the morning based on the Pittsburgh Sleep

of selfcare.

for sustained energy and lucid thinking.

cannabis alone cannot provide sufficient-

utes and a duration of 2–2.5 hours (such

Genius is available as a Drop.

ly distinct, predictable, and consistent

predictability is almost unheard of in the

Midnight is an all-natural sleep aid and

effects across people, owing to the vari-

edibles industry). Beyond quality control,

1906’s best-selling product. Its key ingre-

ability of the plant itself and users’ expe-

there is a dearth of contract develop-

dient, an extract of the herb corydalis, has

riences, necessitating formulations that

ment and manufacturing organizations

been used for millennia and contains seda-

also include other plant medicines. After

(CDMOs) with experience with cannabis

tive properties to help users fall asleep. It

years of R&D and an understanding that,

products, at least in part because the final

also targets pain and tension to help one

although traditional medicinal approach-

formulation (specifically the addition of

stay asleep without grogginess, dizziness,

es are usually single-molecule, this is not

THC) must take place in the state where

or vertigo. Midnight is available in Drops

how we interact with medicine in practice.

the final product will be sold. However,

as well as dark milk chocolate gems.

Doctors routinely prescribe a variety of

due to our adeptness and GMP-certified

Go is an all-natural performance en-

medications to treat the same conditions,

processes, we have emerged as an indus-

hancer for brain and body to boost and

and it is in that spirit that our formulations

try leader and have begun to provide con-

sustain energy. By combining an optimal

incorporate multiple plant ingredients to

tract development and manufacturing ser-

blend of plant medicines, caffeine, and

achieve the desired outcomes.

vices for other cannabis companies.

milk chocolate peanut butter cups.

night” for sleep and pain management,

is an epidemic, we are committed to pro-

in everything we do; we operate at a much

process is our holistic approach; while

chocolate peanut butter cups, and dark

for arousal, “Bliss” for euphoria, “Mid-

effects is paramount in our formulation

relaxing properties. It’s great for unwind-

cannabis. Bliss is available in Drops, milk

for energy, “Chill” for relaxation, “Love”

Quality Index. Recognizing that insomnia

eral legislation), we aim to be transparent
higher bar than what state regulations

cines and cannabis that promotes hap-

cases in the product line, including “Go”

(given that THC is still not legal under fed-

reducing plant medicines known for their

Bliss is a euphoric blend of plant medi-

There are six products and seven use

adding other ingredients to manage side

cannabis, users enjoy a boost to mental

Take our energy product, “Go” for

and physical energy without the crash,

instance — we realize that caffeine is the

A NUTRACEUTICAL COMPANY WITH “HIGH”

jitters, or increased blood pressure of al-

best central nervous stimulant in the

INTERNAL STANDARDS

ternative energy products. Go is available

world, but it has a number of negative

Since cannabis legalization began, the

in Drops, dark chocolate beans, and dark

side effects, such as crash, jitters, and

broadest range of product options have

chocolate gems.

increased blood pressure. To counter-

centered around smokables, but carcino-

PRODUCTS AT A GLANCE

Love combines optimal doses of five

act these undesired effects, Go contains

gens and lung damage should not be the

herbal aphrodisiacs and sense-enhanc-

Alpinia galangal, which is known to impede

price of entry for the benefits of cannabis.

Genius is the first cannabis edible devel-

ing cannabis to create an equal-opportu-

the caffeine crash and improve sustained

With this in mind, 1906’s product line fea-

oped specifically to enhance focus. It con-

nity product that works well across gen-

attention. Go also contains l-theanine to

tures non-smokable products. We deliver

tains the lowest dose of THC of all 1906

ders. It increases blood flow to the pelvic

counteract jitters, and theobromine to

edible solutions designed with the con-

products, at 2.5mg. It is formulated with

area, boosting sensation while simultane-

keep blood pressure stable, further offset-

sumer in mind because, at our core, we are

herbal extracts, including Rhodiola to op-

ously helping one relax. Love is available

ting issues associated with caffeine. The

a dietary supplement company aiming to

timize brain function, Bacopa to help im-

in Drops, dark milk chocolate beans, and

entire product line was created with the

revolutionize selfcare one edible at a time.

prove memory and reduce stress, galangal

dark milk chocolate gems.

best user experience in mind, so combin-

All of our products undergo rigorous

for sustained alertness, and a combination

Chill is the perfect mix of single-strain

ing other beneficial plant medicines with

potency testing, and although cannabis

of l-theanine, theobromine, and caffeine

THC and a high dose of CBD. Unique

cannabis to achieve desired effects and

products are not regulated by the FDA
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DEVELOPERS OF CELL
THERAPIES, INCLUDING
ALL TYPES OF STEM
CELL THERAPIES AND
MODIFIED CELL THERAPIES,
SUCH AS CAR-T, HAVE
FUNDAMENTAL CHOICES
TO MAKE REGARDING
THEIR DELIVERY
APPROACH.

> CELL AND GENE THERAPY

VISUALIZING THE
FUTURE OF CONTRACT
DEVELOPMENT AND
MANUFACTURING FOR CELL
AND GENE THERAPIES

Allogeneic therapies depend on samples
taken from healthy people. The cells are
isolated and genetically engineered (gene
editing is one approach) to remove components that illicit immune responses in people other than the initial donor. As a result,
they can be produced in large batches
using scalable processes and packaged for
future use.
Both of these technologies involve
ex vivo delivery — the cell therapy is engineered outside of the patient’s body in a

> B Y SHAILESH MAINGI, KINETICOS

manufacturing facility and delivered back
to the patient for infusion into the body.
The latest area of development is

Next-generation medicines, such as cell and gene
therapy, are providing significant opportunities for
growth in the innovator, CRO, and CDMO marketplaces.
However, there are numerous challenges associated
with these therapies that create measurable risk.
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WE LIVE IN AN AGE OF BOUNDLESS

In the U.S., it is estimated that 3 out of 10

Current solutions, however, come at a

focused on in vivo delivery. Gene delivery

DISCOVERY

Americans have one of the 6,000 identi-

trade-off: they are not as efficient as viral

vectors are used to deliver CAR-T–like

The opportunities in advanced biological

fied rare diseases. The top three areas of

vectors at delivering genetic material to its

products, but with cell/gene modification

modalities seem endless. There are cur-

focus for gene therapies at present are

intended target. Significant opportunities

taking place within the body. Alternatively,

rently more than 1,000 clinical trials for

retinal diseases, liposomal storage dis-

lie in both improving existing viral vector

gene-editing tools are delivered to a spe-

a variety of cell therapies, including Chi-

orders, and hematological disorders. The

technologies and advancing nonviral deliv-

cific target within the body where they

meric Antigen Receptor (CAR) T cell treat-

majority of gene therapies are delivered

ery methods.

repair genetic mutations.

ments, which focus on oncology. Immuno-

via viral vectors, including adenovirus,

therapies based on immune checkpoint

adeno-associated virus (AAV), lentivirus

MAY YOU LIVE IN INTERESTING TIMES

represent the greatest opportunity. The

inhibitors are being investigated in more

and herpes simplex virus — AAV accounts

Developers of cell therapies, including

tumor microenvironment is difficult to

than 3,000 preclinical and clinical trials.

for 70% of all delivery vectors.

all types of stem cell therapies and modi-

access, both from a physical standpoint

Solid tumors are more challenging and

Immunotherapy drugs called immune

There is significant interest in non-viral

fied cell therapies, such as CAR-T, have

and from an immunological perspective.

checkpoint inhibitors work by blocking

delivery of gene therapies to address chal-

fundamental choices to make regarding

The stroma, which includes connective tis-

checkpoint proteins from binding with

lenges in manufacturing (e.g., scalability,

their delivery approach. Autologous or

sue, blood vessels, and, very often, inflam-

their partner proteins. This prevents the

reproducibility) and safety (e.g., mutagen-

personalized therapies are derived from

matory cells, all of which are interposed

“off” signal from being sent, allowing the

icity, toxicity) posed by the use of viral

a specific patient sample. Cytotoxic T

between the malignant cells and normal

T cells to recognize and kill cancer cells.

vectors. Physical approaches (e.g., genetic

cells (also referred to as “Killer T cells”

host tissues prevents physical access for

The first of these to be researched is PD1/

guns, electroporation, hydrodynamic tech-

or CD8+ cells) are isolated, in many cases

T cells.

PDL1. Other checkpoint inhibitor proteins

niques), naked nucleic acids, and chemi-

engineered, expanded, and delivered back

Additionally, the tumor releases cyto-

being studied are CTLA-4 and BCMA.

cal nanoparticles all show potential owing

to the patient for infusion. These thera-

kines and other agents making cancer cells

Gene therapies under development are

to their lower cost and simpler production

pies require maintenance of the chain of

invisible to the immune system. Impor-

designed to address defects in the genetic

requirements. AskBio, in particular, is devel-

identity, and each production batch is an

tantly, T cells become exhausted due to

code, which cause a wide range of diseas-

oping Doggybone™ DNA constructs – a lin-

individual product, thus requiring scale-

repeated activation, disappear from that

es. Many of these are rare diseases, affect-

ear, double-stranded DNA vector which can

out rather than scale-up for larger volume

environment and thereafter do not reside

ing fewer than 100,000 affected patients.

produce longer, challenging sequences.

manufacturing.

in memory B cells for future expansion.
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BEYOND THE SCIENTIFIC
CHALLENGES, A SHORTAGE
OF MANUFACTURING
CAPACITY POSES A
MASSIVE HURDLE FOR
GROWTH IN THE CELL
AND GENE THERAPY
MARKETPLACE.

same level. Furthermore, while there are

to the obsolescence of initial technology

investing $200 million in cell and gene

the future although they carry significant

time tracking will further enhance their

approximately 130 CDMOs offering ser-

investments. The complexity of gene and

therapy manufacturing capacity, which it

risk. Consequently, having a margin of

performance and achieve even greater

vices to cell and gene therapy innovators,

cell therapies and next-generation RNAi

intends to use both for its own products

safety with a balanced portfolio of stable,

competitive advantage. We live in the age

A full 80% of that capacity is to support

medicines adds further risk. Production

and external customer projects.

albeit, at lower margins, oral solid dosage

of Amazon. Not only do we want things

clinical-stage projects, and 40% operates

of these products is an equal combina-

The private equity/venture capital world

(OSD) drugs help to de-risk the enterprise.

free, now and, perfect, we also demand

within the academic sphere. Just three

tion of art and science. Manufacturing

is also getting directly involved in address-

Oral Solids will continue to account for a

companies — Thermo Fisher Scientific

solutions must be developed that enable

ing the capacity shortage. One example is

significant percentage of the pharmaceuti-

CDMOs that can understand the prom-

through its acquisition of BrammerBio,

robust, reproducible, and scalable pro-

Deerfield Management Company, which

cal market. CDMOs that are diversified in

ise of data, analytics, AI and ML and

Catalent through its purchase of Paragon

cesses to increase the science behind

has partnered with The Discovery Labs to

OSD and conventional biologics, as well

deploy these technologies to problem

Biosciences, and Lonza have commercial-

commercial production.

form The Center for Breakthrough Medi-

as next-generation medicines, will be best

solve real issues and enhance communi-

All companies involved in the cell and

cines, a CDMO and specialty investment

positioned to survive a downturn in cell

cations with sponsors will gain a competi-

Before those large transactions, sev-

gene therapy field face a talent shortage.

company focused on cell and gene thera-

and gene therapies.

tive advantage. Don’t know how to do that?

eral smaller deals were made in the

There are not enough people with exper-

pies. The $1.1 billion facility will provide

space: Fujifilm Diosynth Biotechnologies

tise in process development and manufac-

preclinical

bought Cellular Dynamics, Lonza pur-

turing of these complex next-generation

chased Pharmacell, and Hitachi acquired
Apceth Biopharma. Most recently, Catal-

scale production capabilities.

real-time updates and status.

There are lots of smart people working on
this for CDMOs already.

facturing of cell and gene therapies and

Imitation Is the Sincerest Form of…
Learning

medicines. This shortage is one key rea-

component raw materials, offering process

Small biotechs, which dominate innova-

Listen to Greta or How Dare You?!

son why 40% of capacity for early clinical

development, plasmid DNA, viral vectors,

tion in the next-generation medicines

Yes, I know — I’m throwing in a zinger from

ent announced that it is purchasing MaS-

materials production is academic-based.

cell banking, cell processing, and support

marketplace, have unique requirements.

left field, but hear me out. According to a

TherCell, a European cell therapy CDMO.

Training and development will, therefore,

testing capabilities under one roof.

A number of leading CROs have had

recent Gallup poll, big pharma is the least

great success in creating business units

admired out of 25 industries, right below

WHAT I WOULD DO (REALLY!)

within the core of the larger organiza-

the federal government! I don’t believe

With both great opportunities and signifi-

tion focused exclusively on small bio-

that’s a fair assessment. Let’s just imag-

through commercial

manu-

be crucial to the success of CDMOs and
ONLY 5%–10% OF THE REQUIRED

YOU’LL LOSE YOUR TOE

CAPACITY EXISTS TODAY

The many advances in technology — RNAi,

Beyond the scientific challenges, a short-

tumor-cell receptor (TCR), and tumor-infil-

BIOPHARMA IS GOING H-U-U-U-U-G-E

cant risks associated with cell and gene

techs. For example, IQVIA Biotech and

ine a life without innovation in drug devel-

age of manufacturing capacity poses a

trating therapies, as well as gene editing

Large biopharmaceutical companies are

therapies — and other advanced biological

PPD Biotech are separate organizations

opment and its effect on human health.

massive hurdle for growth in the cell and

and cell and gene therapies — are having

also active in the cell and gene therapy

modalities — CDMOs should have strate-

within the larger enterprise.

That’s a pretty scary thought for me. But it

gene therapy marketplace. Biotechs look-

a significant impact on the process devel-

space. Novartis, Bristol-Myers Squibb

gies in place to maximize those oppor-

CDMOs that establish smaller busi-

ing to outsource cell or gene therapy pro-

opment and manufacturing side as well as

(BMS), and Merck are investing billions

tunities while minimizing the risks. They

ness units focused specifically on bio-

cess development and/or production face

a tremendous effect on the infrastructure

into cell and gene therapy programs and

also need plans for responding if the risks

tech needs, with processes, pricing

For CDMOs, addressing climate change

an 18-to 24-month wait to access capacity

of the biopharmaceutical marketplace.

manufacturing

become real problems. Here are some

schemes, and support services that are

could be a near term advantage not only

at existing CDMOs.

steps CDMOs should consider.

designed for these agile and entrepre-

externally with sponsors and sharehold-

neurial firms, will be best positioned to

ers but internally with employees. Human

the field in general.

facilities.

These

com-

is reality, and the reasons for this predicament are fairly straightforward.

To meet the growing demand for develop-

panies have the capabilities, skill sets,

This outcome has been due, in part,

ment and manufacturing support, CDMOs

and resources to build internal capacity,

to a rapid confluence of investment and

must add capacity — and they must deter-

enabling quicker entry into clinical trials

Through the Looking Glass

succeed. It’s not hard to see how a Ther-

activity is causing temperatures to rise

approvals of both CAR-T and gene thera-

mine whether to do so organically or inor-

and presumably a shorter time to market.

CDMOs generally focus on the develop-

moFisher Biotech or Catalent Biotech

globally — this is a fact. Manufacturers

pies. The regulatory environment is quite

ganically.

Unlike smaller biotechs, they do not have

ment and manufacture of drug substanc-

could gain even more share.

that do not take steps to become car-

favorable, and Kineticos estimates that an

Capital requirements must also be con-

to wait for CDMO capacity. They have also

es and drug products. However, smaller

additional 10 new therapies a year will be

sidered. Thermo Fisher Scientific and

established strong IP positions. In some

biotechs — and to some degree large bio-

approved in the U.S. alone by 2025.

Catalent were able to acquire BrammerBio

cases, smaller biotechs are electing to

With traditional biologics, approximate-

and Paragon Bioservices respectively, in

ly 35% of the process is outsourced. Our

bon negative will be disadvantaged in
the future. The pharmaceutical industry,

pharma companies — want to partner with

Get Ava on Your Side (Does Anyone Besides
Alex Garland’s Mother Get this Reference?)

form strategic partnerships with these big

outsourcing providers that mirror all of the

Those CDMOs that also invest in artificial

exception. It’s good business — plus it’s

part, because of their access to capital.

biopharma companies through technol-

things they are responsible for doing, from

intelligence, machine learning, and real-

the right thing to do.

research indicates that for cell and gene

This allowed them to meet the capac-

ogy licensing deals rather than wait for

research and development to manufactur-

therapies, 65% or more is outsourced. This

ity and infrastructure investment require-

the chance to deal with CDMOs on a tacti-

ing, testing, and regulatory approvals.

can be largely attributed to the fact that

ments. In the gene and cell therapy space,

cal basis.

about two-thirds of the innovation in this

CDMOs have to be fully committed, owing

Medium-sized companies are having

these services. However, one innovative

field is achieved by small biotechs that

to the scale that is required. As the saying

the hardest time. They lack the power of

construct is for leading CDMOs to part-

lack the expertise, capacity, or resources

goes, this is not the place to dip a toe in

big biopharma firms, but they aren’t start-

ner with CROs to provide end-to-end CMC

to commercialize products on their own.

the water.

ups either. Some have sufficient investor

and clinical development services. These

backing, though, to invest in their own

CDMO/CRO partnerships could support

want to know how they will manufacture

regardless of size, create challenges.

manufacturing capacity. Two examples

biotech customers from discovery through

their products at an early stage, mak-

Integration of smaller, entrepreneurial

in the United States are Precision Biosci-

development,

ing process development and production

CDMOs into larger organizations must be

ences, which has a market cap of less than

tribution through to patient recruitment

capabilities critical to their success from

managed delicately. With just 5% – 10% of

$1 billion but is investing $100 million in a

and clinical trial management, and on to

the outset.

capacity needed in the next 10 years avail-

plant in North Carolina. Locus Bioscienc-

approval and commercialization.

able, even the biggest CDMOs may strug-

es, a Series A funded biotech, is investing

gle to keep up.

The rapid growth of the clinical pipe-

Acquisitions

in

developing

manufacturing,

and

dis-

significantly in its own facility, also unwill-

Channel Your Inner Tortoise

cal trials is expanding at approximately

Coming back to the change of innova-

ing to wait for capacity to be available,

While advanced complex biologics are high

30% per year. While investment in CDMO

tion, there is also a risk from a science

even at second-tier providers. Elevate

margin opportunities and require higher

capacity has been high at 30% – 35% annu-

perspective. The rapid rate of innovation

Pharma is pursuing yet another model that

levels of outsourcing, they will be critical

ally, market growth is occurring at this

within the sector could potentially lead

bridges the CDMO and biopharma worlds,

drivers of growth in the CDMO market of

line is another factor. The number of clini-
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No one organization can offer all of

fields,

For many of these companies, investors

including the outsourcing sector, is no
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W

BREXIT

ell, it happened — the United

With the formal transition underway,

No longer bound by the free movement

Kingdom has left the Euro-

there are many supply chain and regulatory

of any EU citizen, new immigration policy

RICH BIG DATA SOURCE OFFERS UNIQUE
COMPETITIVE ADVANTAGE

pean Union. While January

details that must be worked out to ensure

provides unlimited global talent visas.

Yet another highly compelling asset be-

31, 2020, marked the UK’s

that there are no supply disruptions for

Those qualified for these new visas are

longing to the UK life sciences community

official EU departure, there

either EU or UK patients. But what issues

talented foreign nationals working in a

is its extremely rich data. Not only does

is an 11-month transition

must be addressed for the UK to maintain

range of fields, including life sciences,

the UK have the ability to assemble cohe-

period earmarked to com-

its leadership status within the global life

general sciences, research, and math-

sive data from its world-leading genomics

plete the multitude of negotiations needed,

sciences community? The answer is an

ematics. Applicants are not required to

work and clinical trial expertise, but NHS

which will establish the future of the UK–EU

unrelenting dedication to innovation.

have a job prior to application but are

Digital has expanded access to its data for

relationship on many fronts. Additionally,

Although this is a simple statement to

required to have an endorsement from a

enhanced collaboration and innovation.6

although the established transition period

make, there are both substantial chal-

recognized UK body, such as The Royal

Given its more than 70-year-old central

is nearly a year, due to the complexity of the

lenges and opportunities ahead as the UK

Society or The Royal Academy of Engi-

healthcare system, the UK can use these

negotiations involved, there is a reason-

seeks to not only maintain its global lead-

neering.5

data to advance machine learning, improve

able chance that this period will be extend-

ership status but also to advance it. How-

ed upon the agreement of both parties.

ever, by continuing to attract scientific

Regardless of one’s opinion on the issue,

therapeutic innovation, and more. No oth-

talent, accelerating innovation through

there is no denying that the result of the

regulatory efficiencies, and leveraging its

Leaving the EU could also facilitate life

and ongoing data from which to drive life

Brexit vote on June 23, 2016, has created

unique competitive advantages, the Brit-

sciences innovation by becoming a more

sciences innovation.

tremendous uncertainty in the UK’s busi-

ish life sciences sector has the potential

efficient market. Currently, the EU is the

Although a great deal of uncertainty

to thrive.

UK’s biggest export market, accounting

remains as the UK and EU begin the

for approximately 40% of exports.1 There

arduous process of detailed Brexit nego-

ness community, including the life sciences sector. The official January 31, 2020,

ACCELERATED INNOVATION
IS THE KEY TO THE
UK’S POST-BREXIT LIFE
SCIENCES LEADERSHIP
BY HAIG ARMAGHANIAN, HAIG BARRETT, INC.
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predictive models, measure the impacts of

REGULATORY EFFICIENCY COULD
FOSTER INNOVATION

er nation on earth has this robust historic

withdrawal offered some certainty by con-

LIFE SCIENCES TALENT POOL

is a substantial risk that, because it is no

tiations, the British life sciences sector

firming, without a doubt, that Brexit is a

As with the United States, a significant

longer an EU member, regulatory costs to

must focus on ways to enhance its innova-

reality. However, many critical issues still

portion of the UK’s scientific success has

trade with the UK’s largest trading part-

tion capacity. Implementing policies and

need to be addressed during the transition

been within its universities. With some of

ner will greatly increase and cause life

approaches to drive innovation all have the

period negotiations.

the world’s most outstanding universities

sciences investments to leave the UK. Or

potential to solidify the UK’s life sciences

Although there are volumes that can be

doing some of the most cutting-edge re-

alternatively, once unshackled from EU

leadership role for decades to come.

— and have been — written about Brexit’s

search, leading talent has flocked to the

regulations, will the UK life sciences sec-

potential long-term impacts, we focus

UK to study, teach, and conduct research.

tor be able to create a faster and more ef-

here on three issues that could help sta-

This scientific capacity was, in many ways,

ficient regulatory system that will lead to

bilize and potentially enhance the UK’s

further enhanced by the ability to tap into

more innovations at an accelerated pace?

life sciences leadership position. Ulti-

EU scientific funds, which will no longer be

mately, for Brexit to be a success for the

accessible to UK institutions.

There will be a delicate balancing act
between the UK’s desire for more efficient

life sciences sector, the market value

However, the scientific community’s

regulations and the desire for UK–EU

of UK life sciences innovations must

willingness to collaborate tends not to be

mutual recognitions to keep regulatory

be

limitations,

heavily influenced by national politics.

costs with the UK’s largest trading part-

such as fluid access to the EU markets.

Additionally, the British government has

ner as low as possible and market access

First, however, the critical importance

committed to covering funding sources

as high as possible. If the UK can strike

of the life sciences sector to the UK must

lost as a result of breaking from the EU.

this delicate balance, it could become an

be acknowledged. The industry contrib-

Furthermore, the student count from oth-

extremely attractive market for global life

utes more than £70 billion (approximately

er EU countries studying in the UK has not

sciences investments.

$90 billion) per year to the UK economy.

declined and has instead increased slight-

greater

than

Brexit’s
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Exports stood at £24.7 billion (approxi-

ly in the last year.3 This increase is unsur-

mately $32 billion) in 2018, and the indus-

prising and is likely a short-term bump

try employs approximately 240,000 peo-

after the government guaranteed that EU

ple, including about 40,000 people in the

students who start their programs in 2019

Haig Armaghanian

pharmaceutical industry.1

or 2020 will continue to be eligible for UK

Founder and CEO, Haig Barrett, Inc.

The UK’s long history of innovation

domestic tuition rates and loan funding for

makes the nation extremely important to

the duration of their programs.4 After this

the global life sciences community. In fact,

period, however, will international tuition

the UK ranks second highest in the world,

levels fall, causing a longer-term decline in

only behind the United States, for the num-

academic and research leadership?

ber of life sciences scientific citations.2

Although weakened universities would

For these reason and others, it should

likely diminish the UK’s academic and

come as no surprise that the UK govern-

scientific leadership, the opportunity to

ment established the life sciences sector

reconfigure immigration policies might

as one of five priority industries as Brexit

present the opportunity to strengthen the

negotiations began.

country’s scientific talent pool.
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Part 1 (Past)
One hundred years ago, the world was a different place. We didn’t
know what we didn’t know, but it was an era of expedition and
exploration. Adventure and discovery.
In our early days 25 years ago, we were also in the dark. Playing in
the dirt. We had limited knowledge and old equipment, but tons of
enthusiasm.
We were driven by the fact that there was a new approach to
industrial marketing. No longer “build it and they will come.”
It was an opportunity to step forth into the light.

Part 2 (Present)
Into the 2000s, the digital revolution was in full flight.
Trees grow slowly, but some markets were suddenly moving
at the speed of light.

In Their 25th Year,
That’s Nice Looks Forward
to the Future of Healthcare

We had to move fast and come out of the dark to take our business
forward. CDMOs were in full growth mode, evolving from the
innovator era of life sciences.
It is said that data will set you free. So as manual became digital,
we created Insight from data. A decade on, it is hard to imagine
what we did without Insight.

Part 3 (Future)

> BY NIGEL WALKER, THAT'S NICE

It is easy to feel like you are living in a vessel. The world passing by
in a blur while you are caught up with what’s right in front of you.
But science is moving faster than ever, bringing the hope of
breakthrough therapies all the time. So we have to keep moving —
to catch that wave — because it is still about the adventure.

or That’s Nice’s 25th anniversary, Nigel Walker and the team
are preparing to face the future of healthcare by looking
backward at lessons learned, both in terms of the agency’s history
and that of medicine and the industry as a whole. Taking visual
clues from the intrepid explorers of the 1920s, That’s Nice pursues
the transition from the darkness into light, from the industrial
revolution to GMP, and from the blockbuster era to the frontier
of advanced therapies and personalized medicine.
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So we are formally launching our Silver Jubilee. Looking at the
future of healthcare, technologies, and the social revolution.
Looking forward to a golden era.

Come watch the full 2:30 video on the freshly redesigned
ThatsNice.com homepage all year long, and tell us what you think.
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Q

ROU N DTAB L E

M&A

How would you characterize the
current landscape of M&A activity in
the pharmaceutical/biopharmaceutical
industry?

T

here is always going to be M&A going on
in the biopharmaceutical space, given
the ecosystem that exists between
biotech and large pharma. It’s just part
of doing business in our industry. Large pharma
has to deploy the capital on their balance sheets to
bring value for shareholders. Start-ups and smaller
companies are driving drug innovation and are
good targets for large pharma to acquire, diversify
their product portfolio, and expand into new
disease areas, as well as markets. I believe there
could be an uptick in both bolt-on and acquisitions,
given large pharma’s aging pipeline, patent
expirations and shift in strategic focus to sustain
long-term growth, and revenue to stakeholders.
M&As facilitate the advancement of drugs for which startups and smaller companies don’t have the capital or infrastructure to carry through latest stage of development
and commercialization. The prices that large pharma is
willing to pay aren’t surprising given the strategic nature of
the acquisitions and the scarcity of targets with late stage
assets. M&A isn’t necessarily the best way to buy preclinical
assets, except when you are buying a platform technology,
but it is a good way to buy late-stage drugs that fit into your
current commercial infrastructure. How M&A affects overall
drug pricing strongly depends on the nature of the acquisition. If a particular merger or acquisition results in reduced
competition, this might impact consumer prices negatively.
It is essential that regulations and policies are updated in
parallel to a rapidly changing industry to warrant transparency and ensure that drug prices represent pharma investment while ensuring broader reach of medicines to
patients in need.

Anne Whitaker,
Chief Executive Officer,
Aerami Therapeutics
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We’re excited about the pace of change both
in terms of the number of new modalities and
in the regulators’ approach, encouraging more
development of therapies that answer unmet
medical needs. And we’re starting to see the
result of this in better patient outcomes.
The recent M&A environment reflects this increased pace and
development of new therapeutics. With their main focus on ensuring
delivery to patients, pharma companies have been stepping in
to acquire innovation in new modalities. The price tags of these
acquisitions have been an extensive subject for debate, but it’s worth
bearing in mind that these are not just acquisitions of an asset or
pipeline — larger companies are also acquiring specific expertise they
may not have in house already, and this also has considerable value.
Over the next decade, we could also see increased obsolescence
before patent expiry, as new drugs outpace the current standards
of care. This inevitably adds an additional risk factor for companies
developing therapies.
The funding and regulatory environment is encouraging many biotech
companies to stay independent longer. But whether their strategy is to
launch on their own or look to be acquired, it’s vital that they can get
their processes onto recognized manufacturing platforms. This can
facilitate due diligence in the case of acquisition, but more importantly
it helps de-risk early-phase launches — its not uncommon for drugs
targeting rare or orphan diseases to be approved
in phase I, since they are often adaptive or
single-arm trials with clear endpoints.

Sarah Holland, D.Phil.,
Head of Licensing,
Lonza Pharma & Biotech

Q1 2020
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Due to its nature, the pharmaceutical industry will
always see M&A activity. That is not likely to change
anytime soon. However, the drivers behind it do change
over time, based on the trends in the market. Right now,
as the regulatory landscape continues to become more
stringent and standardized, and cost controls are being
enhanced, the recent trends include:

The outsourcing industry is growing at an
astonishing rate. There are still many M&A deals
to be made as pharma companies offload legacy
plants associated with traditional small molecule
manufacturing, giving rise to consolidation and
expansion.

• Tighter review and controls of drug pricing —
particularly in the U.S. marketplace — driving
consolidation of generic players. There is a
continuing collapse of outdated business models
based on price hikes of old/existing generic drugs,
meaning that generics companies must continue to
find ways to seek scale and find cost efficiencies to
pass along to customers.

However, in newer segments of the market, such as biologics,
companies have to build facilities from scratch rather than
simply buy them, as these newer therapeutic areas and their
infrastructures are just beginning to establish themselves.
Despite this new trend, there is still a lot of consolidation and
buying happening and that will continue throughout the decade.

• In today’s market, pharmaceutical R&D is no longer
as insular as it once was. There is a great deal of
reliance on external innovation driven by venture
capital companies that are looking to invest in
innovation to close product gaps. This model has
proven to be more efficient than pharma companies
relying solely on internal R&D.
In the CMO space, we have also seen an increasing trend
of M&A activity, which has been reflected in many big
ticket purchases, particularly from 2017 to today. The
greatest drivers in this space are:
• Increased activity from private equity (and to a
lesser extent venture capital) investors seeking to
consolidate a fragmented marketplace (as drug
makers show growing interest in streamlining their
supply chain with fewer vendors/points of contact).
• Within larger CMOs, cheap money and abundance
of liquidity that needs to be used, coupled with the
convenience of purchasing ready-to-use capacity and
capabilities, rather than investing in building these
from the ground up.
As much as I feel that valuations in pharma are still
manageable, valuations in the CMO space are heading
into unhealthy territories. The backlash is yet to come,
but as valuations soar to around 12–15 times EBITA for
CMOs, the bubble will have to burst at some point.

Andrew Badrot,
Chief Executive Officer,
C2 PHARMA

There is also more private equity money flowing into the CDMO
market, meaning there are fewer independent CDMOs than there
were in the past. This may be a key factor that shapes the industry
over the next decade.
Alongside M&A deals, there are also more partnerships forming,
as the pipeline isn't being built in the traditional sense, and new
business models are required. Companies are much more open
to sharing their innovative pieces of work, and
there is more transparency between big
pharma and smaller start-ups.
Barbara Morgan, Ph.D.,
Global Business Director, Pharmaceutical
Solutions and General Manager, CDMO
Division, Lubrizol Life Science Health

M&A activity within the pharmaceutical industry
remained high in 2019, following the trend we’ve seen
across the last five years. Considering the innovation
trends and the significant regulatory/policy changes in
all corners of the world, we would expect this trend to
continue — or even accelerate — in the coming years.
One of the most interesting aspects is the large-value
deals in the recent past (i.e., Mylan–Pfizer), which indicates
a redefined strategy to leverage the strengths of other
companies in order to remain competitive. The average
premiums at which companies were acquired is high,
but the likelihood of recovering it via
pricing of the end drugs is uncertain.
Dago Caceres,
Global Strategic Marketing
Leader, Pharma Solutions
at DuPont
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Q

ROU N DTAB L E

2020s TECHNOLOGY

What technology do you foresee
leading the industry over the coming
decade, both in terms of real approvals
and general impact?

The analytical characterization of biologics
is driven by new technology development
coupled with the industry’s growing experience.
Over recent years, this has led to an interest in
some analytical techniques, for instance, mass
spectrometry, being employed both earlier in
development and as part of lot release. Looking
ahead, the industry will focus on data-rich
techniques, such as mass spectrometry, to allow
more critical quality attributes to be monitored in
a single assay, improving process development.
The increased throughput and data integrity that
technological improvements have allowed have
opened new parts of the manufacturing pipeline
where complex analytical techniques can be
deployed to drive insight and aid decision-making.
Additionally, if we again look at mass spectrometry
as an example, hardware and software are becoming more user-friendly, and this helps to reduce the
time taken by specialist operators to perform an
assay. Biologics characterization involves a diverse
set of advanced analytical techniques, and, as
some technologies are maturing, there has been a
move toward more automated sample preparation
and data analysis to reduce timelines. If technology development continues in this direction, then
this would make complex technology more accessible to more operators while potentially allowing a
more rapid development timeline.

Ashleigh Wake,
Business Development
Director, Intertek
Pharmaceutical Services
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Technology that contributes to driving down overall
cost of care for both healthcare providers and patients
while simultaneously improving clinical outcomes will
drive the industry forward over the coming decade.
This will become especially important as healthcare
costs continue to dominate U.S. elections and political
discourse. However, this type of innovation must be
supported by real-world clinical and economic data
and also demonstrate value to patients and healthcare
providers.
Right now, many hospitals are looking for avenues to remain profitable with the
DRG payment system. For that reason, I anticipate a paradigm shift in hospitals looking to technology that expedites time to diagnosis and treatment. This
could include technologies like AI and machine learning that support physicians
in making clinical decisions and reduce the subjectivity of diagnosis. In the past
few years alone, we have seen major advancements in the development of AI
across multiple fields, including medical imaging.
New advancements will also include digital apps that assist administrators in
automating tasks, as well as streamline the management and analysis of large
healthcare databases. Leading technology will also include medical devices
designed to enhance physician's efficiency to diagnose and treat patients without changing the clinical workflow or replacing standard of care.
As healthcare becomes more patient-centric, we can expect to see an advancement of technology that enables patients to better manage chronic diseases.
We might see personal consumer mobile apps integrated with wearable technology that support patient engagement and adherence to medication and
more accurately track health data. These interactive platforms
could therefore continue to improve patients’ treatment
experience and disease management, as well as enable
healthcare providers to monitor patients remotely and
customize treatments.
Timothy Moran,
Chief Executive Officer, Motus GI
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1.

2.

n the international contract services market, client relationships that have historically leaned toward a tactical nature will
evolve into strategic relationships requiring the need for closely aligned strategic planning, capacity planning, and supply
chain support and connectivity. As these strategic trends evolve, I foresee an emphasis on much more integrated systems,
collaborative systems and services, and the need for near real-time data sharing and decision support tools. Couple these
efforts with the overall regulatory emphasis on data integrity in general, I'd foresee the following technologies taking a front
seat in Sharp's strategic platform across our international portfolio of companies.
EDC (electronic data capture) for all core/key packaging
and business processes that will mine data in a real-time/
near real-time environment, allowing for tighter customer
collaboration and planning across the supply chain,
including more visibility and collaborative communication
during product launches. All systems and data exchanges
will need to comply with all regional data integrity
regulatory requirements, and, as such, infrastructure
platforms will need to be virtualized and likely cloud-based
with strict security requirements and high availability
platforms. I would envision that only the top-tier service
providers will be able to make such required investments,
so I would see the competitive market changing and
consolidating as a result of these enhancements.
I believe that serialization technology platforms will be
leveraged to gain additional synergies and ROI above
and beyond regulatory requirements (DSCSA and FMD
for example). Companies will begin to integrate these
platforms into systems providing layered security
capabilities, as well as providing enhanced supply chain

Over the next decade, better
data management technology,
AI, and machine learning (ML) are
poised to make a big impact on the
pharmaceutical industry and its
contributions to innovation in R&D.
The effort required to get a drug approved for the market
today is far more than that from 30 years ago, yet the recent
string of impurity-related drug recalls from the FDA has
increased the pressure to effectively and comprehensively
manage the drug substance and drug product data life
cycle before pharmaceuticals are circulated to patients.
At a time when the amount of data that organizations are
collecting is more disparate and greater in volume than ever
before, being able to share data effectively and demonstrate
data integrity are additional drivers for better data
management. Dealing with complex data sets continues
to be a major concern for researchers and pharmaceutical

solutions (cold chain, frozen and specialty shipments) that
will be more ubiquitous as products continue to become
more complex, specialized, and personalized.
3.

Lastly, I would see contract service providers such as
Sharp utilizing the EDC platforms to gain efficiencies and
scalability by using the captured data for more advanced
and predictive analytics. This will enable AI-related
decision-support capabilities in the areas of predictive
maintenance on processes and equipment, predictive
and preventative process engagements in order to
avoid quality events, and more adaptive and predictive
planning and scheduling of the shop floor. All of these
enhancements will improve overall customer service
outcomes, improve quality KPIs, and
of course maximize the overall OTIF
and efficiency of the operation.
Rick Seibert,
Chief Technology Officer,
Sharp Services

executives, so digitization efforts that help streamline
workflows and help address this data management
challenge will lead to an evolution in the technology
stacks of pharmaceutical R&D. Effective, integrated data
management technologies will accelerate organizations’
decision-making processes and maximize productivity by
efficiently, and correctly, interpreting the data without the
need for human intervention for every decision.
Integration of machine learning — and AI in general — is
likely to grow over the next decade, by matching the power
of human intelligence with intelligent technology. Machine
learning will assist scientists in experimental design, relying
on historical data from successful and unsuccessful
experiments to provide guidance. This,
too, will empower scientists to be more
efficient in the laboratory, accelerating
R&D in the pharmaceutical industry.
Andrew Anderson,
Vice President of Innovation and
Informatics Strategy, ACD/Labs
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Q: What technology do you foresee leading the
industry over the coming decade, both in terms of
real approvals and general impact?
Throughout the 20s, cell-based therapies will rely on genome editing to increase
the therapeutic mechanism of action. The engineering of cellular capabilities will
include Boolean activation and control, giving therapeutic developers much greater
control of elements such as cellular survival or persistence and safety, being activated
only in the presence (or absence) of specific cellular signals. Cellular engineering
will increasingly rely on improving reprogramming technologies, such as CRISPR/
Cas and other nuclease or transposon systems affording much better sensitivity and
specificity. Before the end of this decade, we will be thinking more and more about
cellular circuitry as we historically thought about integrated circuits in computation,
increasingly powerful and controllable.

We are seeing a rapid growth in in vivo gene therapy,
with a number of therapies nearing late-stage readouts, and scalable manufacturing platforms will
be key to ensuring sufficient commercial supply.
New vectors, such as the ancestral AAV library being
developed by Professor Vandenberghe from Mass.
Eye and Ear, are designed to improve organ tropism
and reduced immunogenicity, and Lonza has been
involved in developing a scalable manufacturing platform for this new technology. It will also be interesting to watch what happens with the first allogeneic
cell therapy approvals and the possibility for “off the
shelf” CAR-T.
In the therapeutic proteins space, the next wave of
ADCs, with their improved conjugation technology,
as well as other complex formats, such as bispecifics
and T cell engagers, could see strong growth in the
next decade. Here, Lonza is investing in new molecular biology tools, including the piggyBacTM transposon
technology and inducible promotors to stably express
larger and more complex genes in a stable and scalable manner.
The microbiome remains fairly uncharted territory —
the impact of modifying the balance of microorganisms is starting to be understood, and therapies harnessing anaerobic bacteria or phages have potential
applications in oncology, metabolic disorders, and,
excitingly, the central nervous system. Although many
companies in this area are still early phases, the manufacturing requires very specific capabilities for both
drug substance and drug product — the motivation
for Lonza to form a joint venture
with Danish company Chr. Hansen to offer cGMP manufacturing in this emerging field.
Sarah Holland, D.Phil.,
Head of Licensing,
Lonza Pharma & Biotech
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Phil Vanek, Ph.D.,
General Manager, Cell & Gene Therapy
Strategy and Business Development,
GE Healthcare Life Sciences

T

he future of the pharmaceutical industry
will rely on the technology that drives it as
healthcare shifts to being more digitized and
patient-centric. Digital technologies, such as healthcare
applications, medical crowdsourcing, and precision
medicine, will shape the industry over the next decade.

Not only do healthcare applications help patients monitor all of their daily health data in near real-time, but it also strengthens patient–physician
communication by allowing data to be easily shared so the doctor can help
advise on broader health decisions and prevention. When patients have access to their own health information, they are more empowered to be engaged in self-care decisions to ultimately lead healthier lives. Healthcare applications also follow and support the patient in their health journey when
a doctor is not present.
An estimated 25–30 million people are living with rare diseases in America
that often lead to misdiagnosis or symptom management with no diagnosis
at all. Medical crowdsourcing technology is helping physicians find a treatment path for patients through the collaboration of many medical minds.
Getting a 360° view of medical perspectives and experiences from a wide
range of backgrounds, specialties, and locations is the key to success. An
example of this technology at work is Sermo’s Patient Cases capabilities,
where physicians can crowdsource an answer within hours or days depending on the complexity.
The healthcare industry still approaches healthcare in a “one size fits all”
approach by creating treatments and treatment plans to try and help
everyone. Moving forward, we will need to use advanced technology to understand the individual disease biology of each patient to create the most
helpful treatment based on personalized knowledge over generalized data.
An example of the impact of personalized data can be seen in a recent
Sermo survey of 515 U.S. physicians, which found that 53%
believe highly personalized nutrition based on an individual’s genetics, metabolism, or microbiome will
be available within 5–10 years.
Erin Fitzgerald,
Senior Vice President of Marketing,
Sermo
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In the next decade, leading technologies will
come from collaborative clusters that bridge
the challenges and shortcomings of the
actual innovation process. The industry has
started implementing digital technologies within
companies’ operations. The next era will be the
post-digital era, where data, genomics, analytics,
and AI meet to address the needs and design of
new business models.
From a therapeutic perspective, cell and gene therapies will
be riding the biopharma wave in the next few years. The identification of new ways to deliver “healing” genes to targeted
locations, like tumors or organs, will lead to personalized
medicine. The personalized approach to therapies will be
pushed by the application of big data analytics and outcome
prediction. Furthermore, innovation in gene modification and
large screening, powered by AI, offers the possibility to accelerate drug discovery and exploration of new indications,
infusing speed and large scale to the process.

Daria Donati, Ph.D.,
Head of Business
Development Bioprocess,
GE Healthcare Life Sciences

There is a strong consensus that
digitalization will drive the pharma
sector. It can be through various forms:

artificial Intelligence/machine learning to more efficiently
analyze results of clinical trials (as an example); use of
wearable devices to track, in real-time, personalized critical
health data; healthcare applications, and other forms of
advanced data analytics (to improve R&D outputs, as an
example). More specific to excipient solution suppliers
like DuPont, we are seeing strong interest in improved
manufacturability of drugs — like continuous manufacturing
— as a way to reduce costs, speed the scale-up process, and
increase the quality/reliability of the end drug. The pharma
sector is clearly modernizing the way drugs are produced,
and polymer suppliers play a key role in
enabling this movement.

Dago Caceres,
Global Strategic Marketing Leader,
Pharma Solutions, DuPont

The newest developments in digital pathology,
specifically the use of deep learning convolutional
neural networks (CNNs) for digital image analysis
(DIA) of scanned whole slide images (WSIs),
promise to drive transformational advances in
the 20s and beyond for a critical scientific field,
toxicologic pathology. Toxicologic pathologists support
the safety evaluation of chemicals, pharmaceuticals, and
medical devices that are designed to improve human and
animal health, protect workers, and ensure the safety of
water and food supplies. As an industry, these specialized
scientists are also committed to designing studies that
reduce, refine, or replace laboratory animals (3Rs).
In 2019, Charles River, one of the largest companies working in
this research area, evaluated over 4 million microscopic slides in
support of the agrochemical, medical device, biotechnology, and
pharmaceutical industries. DIA-driven studies using AI-CNNs are
showing potential for improving quality, efficiency, and innovation
and will result in dramatic effects on slide-based diagnostics in
these gateway studies that support regulatory approvals by government agencies like the FDA and the Environmental Protection
Agency (EPA). Additionally, DIA may reduce or refine the use of
animals in research in support of global initiatives set forth by both
the FDA and EPA, as well as regulatory agencies and other scientific
organizations across the globe.
With the burgeoning commercial availability of user-friendly CNNs,
scientists and toxicologic pathologists from all over the globe are
collaborating with computer scientists focused on CNN development, validation, and application to regulated preclinical research.
The momentum in general pathology and the toxicologic pathology field are exciting, and fueling this hub of innovation is early
data. CNNs will potentially drive more objective, consistent quantification into the qualitative and descriptive science of pathology,
speed data analysis supporting shorter development cycle times,
decrease costs by more effectively utilizing pathologists, and advance animal model to human translation by identifying visual patterns that augment those captured by the toxicologic pathologists
because of their specialized training and expertise. Toxicologic
pathology is entering a digital renaissance in pathology sciences,
and the 20s will be a key decade for further research and testing.

Daniel Rudmann, DVM, Ph.D.,
Charles River Laboratories
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Q: What technology do you foresee leading the
industry over the coming decade, both in terms of
real approvals and general impact?

O

ver the coming decade, I
believe that technologies in
tissue engineering will continue to propel the biotech
industry forward by harnessing the body’s
natural ability to heal itself. Specifically,
the expanded applications of regenerative medicine will continue to make an impact in a variety of ways.
Regenerative medicine is a modern, novel
field where scientists are diligently working
to expand on traditional drug development
applications. Rather than simply addressing
the comorbidities associated with a given
disease, regenerative medicine has the potential to truly transform how we treat patients by leveraging the body’s innate ability
to restore itself. As an industry, we are working to understand how to best use and process all types of human cells, from stem cells
to amniotic tissue.
At Vivex, even though our facilities include
one of the oldest tissue banks in the country,
we are still working to implement the latest
processing techniques and find new areas of
research — 50 years of service later. We are
discovering that regenerative medicine is
extremely unique, because the same products can be used for the treatment of both
diseases and injury. For example, viable allogeneic bone allografts that can be used for

D

During the last decade, there was great
progress made in the development of
technologies that have enabled us to
better understand key drivers of human
health and disease. This includes highthroughput sequencing technologies and
computational tools. These technologies
have further driven the development of
therapeutics tools, such as CRISPR or other gene editing technologies, to advance
innovative gene and cell therapies, as well
as personalized medicine.
I believe this technology will continue to accelerate the development of drugs that address rare diseases at the genetic defect level, which has remained largely understood
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bone remodeling have the potential to treat
victims of a traumatic spine injury, such as
from a car crash, or those with deteriorated
bones caused by cancer.
Moving forward, we will also see regenerative medicine used to develop improved,
minimally invasive surgical interventions.
These types of interventions are desirable
for several reasons, including pain management, fear of infection, and recovery time.
For example, patients with chronic lower
back pain often put off surgical intervention
and rely on OTC medications to manage
their pain. One product we are advancing,
VIA Disc, is made from bone-derived cells to
support the osteogenic healing processes.
Studies to date have shown that minimally
invasive interventions that use regenerative
medicine, like VIA Disc, have the potential
for treating disease as an alternative to surgery. Therefore, as new applications continue to be discovered, we believe harnessing
the innate powers and versatility of regenerative medicine will lead the industry in the
coming decade.

Peter L. Wehrly,
Chief Executive Officer,
Vivex Biologics

and underexplored. In addition to gene
and cell therapies for rare diseases, what
we have learned about the human genome
will enable us to develop more personalized
medicines for chronic diseases that affect
larger patient populations, like diabetes and
cardiovascular disease. Further development will also continue in the drug delivery
space, through the advancements we have
made in both formulating and stabilizing
biologics and complex small molecules and
connected delivery platforms, such as smart
devices. Our AFINA soft mist inhaler is an
example of this type of new technology that
allows for the inhaled delivery of gentle mist
biologic formulations via the lungs. This is
an alternative and patient-friendly option
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Robert W. Lee,
President, CDMO Division,
Lubrizol Life Science Health

Broadly speaking, I think that
scalable enabling technologies that
are cost effective and can create
dosage forms for a broad audience
of patients will lead the way over
the next decade. This includes
technologies such as nanomilling,
which can be leveraged for multiple
dosage forms and virtually all
routes of administration projects
and is relatively inexpensive.
Similarly, the technology and materials in drug development will evolve and
help to simplify complex formulation
processes. Novel polymer excipients,
for example, can create differentiated
dosage forms and expedite the drug
development process, progressing
quickly from preclinical proof-of-concept into clinical and commercial.

for those who wish to avoid the hassle and
pain of regular injections. With the reported
increase in the incidence of many chronic
diseases and problems of low adherence
to medications, innovative technology that
enhances effectiveness of medication and
supports adherence, such as inhaled therapy, will impact the treatment landscape.
This will provide patients with more drug
delivery alternatives to choose from based
on their preference
and need.

Anne Whitaker,
Chief Executive
Officer, Aerami
Therapeutics

I

n vitro bioequivalence for the development of generic
inhaled pharmaceutical products continues to present
the industry with significant and evolving challenges. Developing and performing suitable analytical strategies to
satisfy evolving regulatory requirements while establishing a
robust development process that ensures that the developed
generic product is successful continues to highlight the limits of
the traditional approaches to in vitro characterization.

Many companies have now been in the position where in vitro work
has delivered a strong and comprehensive data package showing
good equivalence between the reference and generic products,
only to see PK or PD in vivo data show unacceptable differences between the products. Clearly, we need more physiologically relevant
data for our in vitro analysis, and, while standard APSD and delivered dose tests themselves are not accurate physiological models,
they do provide a platform we can build on.

Regulators are advancing the expectations for the content of in
vitro testing programs through continued development of general and product-specific guidance, with an expectation for the
inclusion of newer techniques, such as spray pattern/plume geometry testing for MDIs and a clearer focus on identifying and
controlling critical quality attributes as an integral part of the
overall development.

Several advanced techniques are now available that can provide
useful input to both improve the ruggedness of the development
program to further de-risk clinical studies, or to further bridge
IV–IVC to strengthen in vitro data submissions with a view to potentially avoiding clinical work. These include more accurate inhalation flow profiles, optimized lung dissolution models to allow
for the dissolution behavior of the delivered API, and the use of
morphologically directed RamAn spectroscopy (MDRS), which
combines optical microscopy, computerized particle measurement, and per-particle Raman spectroscopy to deliver information on the size, shape, and identity of individual particles. Looking ahead, these new analytical strategies should allow for the
development of stronger in vivo data packages supporting both
greater clinical success and the possibility of
successful in vitro–only generic approvals.

The traditional inhaled product performance tests of APSD
and delivered dose have proven themselves to be vital tools in
the development and testing of inhaled products and form the
backbone of any inhaled product specification. However, while
they can tell us information about how much drug is released
and its size, it does not provide information on other factors,
such as the nature of the deposition (e.g., individual particles,
agglomerates, or co-deposited with a carrier or a second API
particle) or the morphology of the particles themselves. Both
are factors that will have an influence on the actual bioavailability and delivery of the drug locally and systemically.

The development and rapid advancement of
massively parallel sequencing technologies and
analytical tools was a major breakthrough for the
industry over the 2000s. This technology provided
vast volumes of genotypic and phenotypic data, leading
to a better understanding of human diseases. A more
recent breakthrough is the development of single-cell
“omics” technologies, which allow for the sequencing
of DNA, RNA, proteins, and epigenetic profiles of
individual cells. This has driven the discovery of rare and
previously unknown cells and molecules with significant
therapeutic potential and previously unknown cellular
states and cellular interactions.
In the 2020s, the industry will begin to wonder how anything
was accomplished before single-cell genomics and other
single-cell omic technologies became widespread, mainstream, and routine. In the same way that a handful of companies began to routinely sequence genomes in the 2010s, new
companies will continue establishing leadership positions in
single-cell technologies and their application to drug R&D.
These new technologies will continue to advance over the
coming decade and will integrate with machine learning and

Mark Parry,
Technical Director,
Intertek Melbourn

artificial intelligence platforms for even more breakthroughs in
understanding and treating human diseases.
Advancements will include comprehensive measurements that
simultaneously analyze DNA, RNA, protein, and epigenetic profiles for modeling cell physiology and mechanisms of disease.
The precision of comprehensive single-cell measurements will
enable researchers to identify the single moment, and the single
cell, from which a serious disease progresses. In particular, these
new technologies will lead to a surge of understanding of the tumor microenvironment, an area that is still not fully understood.
Advancements in single-cell technologies will also dramatically
increase the productivity and speed of molecule discovery, such
as antibody discovery, and the creation of novel classes of therapeutics, including polyclonal T-cell receptor cell therapies. Together, these advancements will democratize a field that has yet
only been available to a handful of big pharmaceutical companies
with large budgets for robotic automation.

David Johnson, Ph.D.,
Chief Executive Officer and Co-Founder,
GigaGen
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DIVERSITY & INCLUSION

IS THE
PHARMA INDUSTRY
DEVELOPING

CULTURAL
INTELLIGENCE?
By Cynthia Challener, Ph.D., Nice Insight
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S

uccessful diversity and inclusion (D&I) strategies have been
correlated with greater company performance. When
combined with the application of cultural understanding to
external relationships, D&I programs can provide significant
competitive advantage through valuation of employees, suppliers,
and customers. Such cultural intelligence drives greater innovation
and enhanced decision-making. Unfortunately, many pharma and
biotech companies have yet to recognize that their future success will
in part hinge on their ability to build a diverse, inclusive, and culturally
intelligent workplace.

The Business Case for Diversity and Inclusion

identification of truly optimal solutions. Companies

Diversity and inclusion in the workplace − purpose-

with diverse leadership also tend to have greater

fully hiring employees with different ethnic, cultural,

employee retention, because everyone believes they

and experiential backgrounds and providing a wel-

have opportunity for advancement. Employees also

coming environment where everyone is valued − has

benefit from mentors and sponsors that share com-

been shown to have a measurable positive impact on

monalties, and the company benefits from being able

the bottom line.1

to mentor and sponsor a broader and more diverse

Companies in the top quartile for racial and eth-

group of professionals.

nic diversity are 35% more likely to have financial

Just like creative and energetic cities − internation-

returns above their national industry medians, while

al melting pots with considerable immigrant popula-

those in the top quartile for gender diversity are 15%

tions − businesses that bring people with diverse ex-

more likely to see greater financial returns. In addi-

periences, backgrounds, and beliefs tend to be more

tion, companies with above-average diversity had

innovative.3 At biotech companies with inclusive work

both 19% higher innovation revenues and 9% higher

environments, research and development is more ef-

EBIT margins, while organizations with inclusive cul-

ficient because people feel comfortable speaking up

tures were six times more likely to be innovative and

and because talent − and knowledge − are retained.

agile, eight times more likely to achieve better busi-

In a study by the Boston Consulting Group, com-

ness outcomes, and twice as likely to meet or exceed

panies with more diverse management teams were

financial targets.1,2

found to have 19% higher revenues due to innovation.

It’s becoming clear that better decision-making

In a separate survey (D&I Pulse), Russell Reynolds As-

that is facilitated by an organization’s diversity.2 Team

sociated found that more than 80% of global execu-

members in diverse groups bring a wide range of

tives believe that working for leaders committed to di-

perspectives and approaches to a problem, enabling

versity and inclusion brings out their most innovative
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To become a culturally
intelligent company,
it is first necessary to
recognize the value of
diversity and inclusion
and the importance
of gaining a true
understanding of the
diverse needs of all
stakeholders.

Figure 1: Diversity across company clusters — board level

make up a growing percentage of the

tors that are already known by current

population in the Unites States, African

members of the board. The result: large

the business case for diversity, along

Americans, Asians, and Latinos comprise

numbers of highly talented and skilled

with the creation of a virtual network of

less than 10%, 14%, and 11%, respectively,

people that could help improve company

of the U.S. pharmaceutical workforce.7

performance — women, minorities, and

In addition, diverse patients account

LGBT executives — are overlooked.10

By gender

By ethnicity

Foreign vs. national

share of female members

share of ethnically
diverse members

share of foreign members
(outside of the HQ country;
EU taken as a cluster)

for less than 10% of patients enrolled in
clinical trials, according to the National

Pharma Workforce Trends

Institutes of Health.

This limited view of leadership must be

In 2016, the pharma industry was

considered in the context of the chang-

shown to feature less gender and ethnic

ing workforce. Baby boomers make up a

diversity than other industries in the

significant portion of the current work-

Fortune 500.8 Approximately one-third

force today, but many are reaching re-

of the top 50 pharma companies had no

tirement age, and millions are expected

women on their boards, and only 8% of

to leave their jobs over the next 10 years.

board seats were held by ethnically di-

Simultaneously, there are growing

verse directors, compared with 14% for

numbers of small, emerging biotech

the Fortune 500 overall. The numbers

companies competing for skilled and tal-

are even lower for executive committees

ented people to take on leadership roles

(ExCos), with 19 of the top 50 companies

— companies that are now competing

having no women on their ExCos.

with established pharma firms.

a communication campaign to promote

diverse, board-ready candidates accessible to CEOs and board leaders who are
interested in diversifying their leadership perspective.10 Each person in the
database is nominated by a BIO member,

36%

22%

with the goal of making it easier to find
women and other candidates with spe-

25%
19%

19%

15%

cific expertise or experience.

23%

In 2019, BIO launched the “Right Mix
11%
6%

3%
Big
Big Specialty Private Outside
Pharma Pharma
U.S., EU
U.S.
EU

5%

4%

0%
Big
Pharma
U.S.

Big
Specialty
Pharma
EU

Private

11%

Big
Big Specialty Private Outside
Pharma Pharma
U.S., EU
U.S.
EU

Matters” campaign, which includes the
Diversity and Inclusion (D&I) Toolkit,
BIO Boardlist, and other components.14
This more recent program is designed to
improve gender, racial, ethnic, and LGBTQ diversity on boards of directors, executive suites, and functional leadership
positions in the biopharma industry. The

Source: RRA analysis of top 50 pharma companies (by Rx revenues); data set for April 2016; employee representatives excluded

“Diversity & Inclusion Dashboard” pro-

Another view of the gender gap can

As a result, companies are chang-

be seen by comparing the percentage

ing the way they source talent, seeking

of women in the healthcare workforce —

people that are flexible and agile with

Cultural intelligence includes under-

also be prepared for the challenge always

support the value of D&I. The program

65%, which is larger than in tech (26%)

respect to managing and responding to

standing the value of diversity, which

presented by bringing change to organiza-

also provides information on family care

and financial services (46%) — to the per-

changing requirements within the mar-

provides the ability to attract top talent.

tions.

solutions, maternity and paternity leave,

ideas.4 Millennials, who will comprise 75%

centage on leadership teams at just 25%.

ketplace.11 They are considering people

It includes an understanding of different

More specifically, it is important to take

of the global workforce by 2025, believe

There is also just one female CEO (Emma

outside of pharma with expertise in digi-

working styles in other cultures, as well

a structured approach by establishing a

strongly that organizations with inclusive

Walmsley, GlaxoSmithKline) among the

tal, big data, artificial intelligence, and

as in the entire supply chain and distri-

clear D&I strategy and roadmap for imple-

cultures are move innovative.3

top 10 pharmaceutical companies by

machine learning and looking more at

bution network, leading to increased

mentation.7,8 Sources of unconscious/im-

Investment Funds Driving Change

revenue.5

people with diverse backgrounds, rang-

tolerance,

understanding.

plicit bias (individual behaviors, systems,

The mounting evidence for the benefits

Just focusing on the gender gap, a PIIE

vides graphical means for presenting
D&I data and also provides statistics to

trust,

and

how to develop mentoring programs, and
case studies.

Report found that increasing the pres-

In 2018, of the 25 largest publicly

ing from international work experience

Greater cultural intelligence can lead to

and processes) should be identified and

of diversity and inclusion in the work-

ence of women in corporate leadership

traded pharma companies in the United

to different cultures, ethnicities, and

closer integration of company operations

measures must be undertaken to address

force have not gone unnoticed by invest-

teams by 30% would lead to a 15% in-

States and Europe, 80% had chief diver-

sexual orientations.

across the globe and encourage individu-

them. Ensuring supplier diversity can help

ment funds. These firms are helping to

crease in profitability, while a Credit Su-

sity officers (CDOs) or equivalent roles,

als to improve their own skills. In addi-

companies have a wider impact on their

drive real change in many industries,

isse study revealed that companies with

which was higher than the S&P 500 av-

Beyond Diversity to Cultural Intelligence

tion, culturally sensitive leaders make

communities. Efforts also need to be made

including the pharma sector. Several

women in leadership positions report

erage of 47%.4 However, only 42% of

An organization should not develop a di-

better managers and culturally sensi-

to ensure diversity in all activities involv-

private equity firms, pension funds, and

19% higher return on equity (ROE) and

surveyed

executives

verse and inclusive work environment

tive employees are better collaborators.

ing patients, from trial recruitment and

money managers are now requiring com-

9% higher dividend payments.5,6 It has

saw their companies emphasizing D&I

merely to check off a box on a list of re-

Cross-culturally trained employees are

patient advocacy to disease awareness

panies they invest in to hire and promote

been estimated that achieving gender

as part of their business strategies, and

quirements for successful companies.

better prepared to take on international

and marketing operations. A mechanism

more diverse talent or risk losing finan-

parity in leadership would add $28 tril-

just 59% felt their companies brought

Pharmaceutical companies, in particular,

positions. Finally, culture intelligence

for measuring progress should be devised

cial support.10

lion (a 26% increase) to the value of the

out their most innovative ideas.

pharma/biotech

should recognize the crucial importance

enhances the ability of pharma compa-

that will require the development of more

Examples include State Street Global

global economy by 2025: not just women,

There is also a lack of diversity in the

of establishing a workforce reflective of

nies to more effectively market their

sophisticated metrics than traditionally

Advisors, which is expecting its 3,500

but their companies and the communi-

healthcare sector. Only 9% of CEO posi-

its customers and the ultimate end users

products to diverse groups of people.12

used by human resource departments.

portfolio companies to increase the rep-

ties in which they are based will benefit

tions at hospitals and health systems are

of their products — patients. The industry

significantly.3 It is also worth noting that,

held by minorities, the second-lowest

is global, and patients come from every

Keys to Success

BIO Takes Action

CalPERS, the largest pension fund in

in a 2017 survey, 46% of women in the bio-

percentage of all C-suite positions. While

culture, race, nation, and socio-economic

To become a culturally intelligent com-

One industry group that is tackling the is-

the United States, which has threatened

sciences said they are less likely to join

women make up 80% of the workforce,

level and represent every type of religion,

pany, it is first necessary to recognize the

sue of diversity and inclusion head on is

to withhold votes from directors at hun-

companies that have all-male boards, ex-

only 4% of healthcare companies are run

sexual orientation, and political group.

value of diversity and inclusion and the im-

the Biotechnology Innovation Organiza-

dreds of companies if they don’t take ef-

ecutive teams, and hiring managers.6

by women, and few women hold other ex-

Having a diverse and inclusive work-

portance of gaining a true understanding

tion (BIO). In 2017, it adopted principles

forts to diversify their leadership; and

force enables pharmaceutical companies

of the diverse needs of all stakeholders.4

on workforce development, diversity, and

BlackRock, which changed its proxy vot-

ecutive positions.9

resentation of women at the board level;

The State of Diversity in the Pharma
Industry

One of the key problems facing the

to better understand the needs of differ-

Next, it is important to establish a clear

inclusion (WDDI) for the biotechnology

ing guidelines — the firm now expects its

industry is the fact that most CEOs and

ent patient populations, which is more

link between D&I activities and innovation

industry and established a board-level

portfolio companies to have at least two

Unfortunately, the pharmaceutical and

board chairs tend to select from their es-

important than ever as the industry in-

goals and establish top-down commitment

WDDI Committee charged with working

women on the board.

healthcare industries have a long way to

tablished professional networks — gen-

creasingly focuses on personalized medi-

for incorporating D&I into the overall busi-

to foster workforce development, diver-

go before they can be considered truly di-

erally white men — when hiring for top

cines. It also enables disruptive innova-

ness strategy. The head of the diversity

sity, and inclusion at BIO and throughout

Some Companies Are Committed

verse and inclusive. Although people with

positions. Some companies even make

tion. Cultural intelligence — a higher level

effort — and all employees — must be em-

the biotech industry.13

Many large pharmaceutical companies

diverse racial and ethnic backgrounds

it a policy to only appoint new direc-

of understanding — is key to success.

powered to take action. The company must
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Initiatives of the Committee include

are also taking action. Takeda Pharma-
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ceuticals, for instance, is active in industry groups working to advance women

Figure 2: Companies with more diverse leadership teams report higher
innovation revenue

in pharma, biotech, and life sciences,

Companies with
below-average diversity
scores

including Women’s Unlimited Program
and the Healthcare Women’s Business
Association.6 The company has also es-

Companies with
above-average diversity
scores

tablished an internal mentorship program that has played an increasing role in

26%

attracting and retaining top female talent.
Takeda’s U.S. D&I Council advocates
for all employees, and its members pro-

45%

average innovation
revenue reported by
companies

vide insight into their parts of the organization as they develop and promote

average innovation
revenue reported by
companies

inclusive programs and policies. Other
specific programs include cross-cultural
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1906, one of the most innovative brands in cannabis edibles, creates groundbreaking functional
formulations of cannabis and plant medicines.
1906's lineup delivers six unique experiences
that promote sleep, energy, arousal, relaxation,
cognitive focus and a happy mood, all in consistently fast-acting formulations using single-strain
organic cannabis. 1906 supports medicinal cannabis research and invests a percentage of its
revenue in clinical trials and educating healthcare practitioners.

awareness training, resources and community outreach, and supplier diversity

Source: BCG diversity and innovation survey, 2017 (n=1,681)

programs. The company also supports

Note: Average diversity score calculated using the Blau index, a statistical means of combining
individual indices into an overall aggregate index.

BIO’s WDDI principles.15
At MSD (Merck Sharp & Dohme Corp., a
subsidiary of Merck & Co.), CEO Kenneth

Affinity-based ERGs are groups of in-

C. Frazier has joined CEO Action for Diver-

dividuals with shared characteristics

sity & Inclusion, the largest CEO-driven

and life experiences, as well as their ad-

business commitment to advance diversi-

vocates and allies, that provide a mecha-

ty and inclusion within the workplace, and

nism for them to find one another, avoid

signed a pledge to reach diversity goals.16

feeling isolated, and increase engage-

MSD was also inducted into the Billion

ment. Examples at Gilead include the

Dollar Roundtable, which recognizes and

Gilead Asian Interest Network (GAIN),

celebrates corporations who spend at

Gilead Leadership Organization of Black

least $1 billion with diverse suppliers.

Employees (GLOBE), Women at Gilead,

Vertex

Pharmaceuticals

is

ranked

fifth on the to Forbes 2019 Best Employers for Diversity List.

Veterans Engagement Team (GVET).18
Eli Lilly, meanwhile, has adopted an

also appears on the list, added inclusion

“extra mile” approach that involves the

as one of its five core values in 2016.18

use of a third party to identify barriers

Like many other companies committed

and actively work on ways to improve

to D&I, Gilead has created employee re-

gender equality. According to Chief Di-

source groups (ERGs), which it believes

versity Office Joy Fitzgerald, the pro-

foster networks of its employees that

gram has led to a 3% global increase of

help spark innovation, accelerate em-

women leaders within the company in

ployee development, and make a differ-

just one year and an 8% increase in rev-

ence at Gilead and in communities.

enue.5

P
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Albemarle Fine Chemistry Services provides custom manufacturing of APIs and
advanced intermediates for the API pharmaceutical, agrichemicals, and specialty chemicals industries. With world-class facilities, exceptional process development and scale-up
capabilities, and exemplary customer service,
Albemarle is the perfect production partner for
your custom project, offering a range of manufacturing services backed by highly skilled R&D
teams to assist with synthesis route selection,
process development, and analytical support.
www.albcustom.com
+1 980 299 5700
4250 Congress Street, Suite 900
Charlotte, NC 28209

Baker McKenzie is a global law firm that combines their lawyers’ expertise with cuttingedge technology to deliver innovative solutions and overcome client challenges. Baker
McKenzie has been awarded as the number
one law firm in the world for M&A cross-border
deals and has been recognized as the world’s
strongest law firm brand for the past decade.

www.bakermckenzie.com
+1 212 626 4525
	452 Fifth Avenue
New York, NY 10018

ABOUT THE AUTHOR

the LGBT Alliance, Gileados, and Gilead’s

Gilead, which

17

www.1906newhighs.com
+1 720 772 1906
9690 Dallas Street, Unit A/B
Henderson, CO 80640
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Cynthia A. Challener, Ph.D.
Scientific Content Director, Nice Insight
Dr. Challener is an established industry editor
and technical writing expert in the areas of
chemistry and pharmaceuticals. She writes for
various corporations and associations, as well as
marketing agencies and research organizations,
including That’s Nice and Nice Insight.

BioXcel Therapeutics Is a clinical stage biopharmaceutical company that utilizes state-of-theart AI technology to identify new medicines in
neuroscience and immuno-oncology. BioXcel
Therapeutics has developed an innovative AI
platform that combines big data and machine
learning algorithms to develop drug candidates
that have a greater likelihood of clinical and
regulatory success. They aim to reduce the time
and expense associated with drug development
to benefit those with unmet medical needs.
www.bioxceltherapeutics.com
+1 475 238 6837
555 Long Wharf Drive, 12th Floor
New Haven, CT 06511

LinkedIn www.linkedin.com/in/cynthiachallener
Email cynthia@thatsnice.com

BioVectra is a North American CDMO specializing in microbial fermentation, complex chemistry, high-potency APIs, process and analytical
development, and drug development. With
over 45 years of experience, BioVectra provides
cGMP outsourcing solutions for intermediates
and APIs, which have been used in the treatment of a myriad of life-threatening diseases.

www.biovectra.com
+1 902 566 9116
11 Aviation Avenue
Charlottetown, PE C1E 0A1 Canada

Boyle Transportation is a specialized trucking
firm providing exceptional quality, safety, and
security to select clients in life sciences and defense. By combining expertise in highly regulated
and valuable military cargo with rigorous quality
and temperature protocols, Boyle Transportation is now widely regarded as the premier provider of end-to-end, secure cool and cold chain
truckload services for pharmaceutical shippers
in the U.S. and in/out of Canada.

www.boyletransport.com
+1 800 343 2004
15 Riverhurst Road
Billerica, MA 01821-3425

Censa

Pharmaceuticals
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Founded in December of 2015, Carleone
Partners is an advisory firm to the pharmaceutical, chemical, and aerospace industries
with a focus on growth strategies and M&A.
They are also involved in leadership studies and
training and have developed the tool Sound
Bites for Business Leaders™ to aid in developing leaders at all levels in an organization.

carleonepartners@outlook.com
+1 702 917 6703
505 East Windmill Lane, Suite 1C #103
Las Vegas, NV 89123

Censa Pharmaceuticals is a clinical-stage
pharmaceutical company developing CNSA001, an oral therapy for phenylketonuria (PKU)
patients across all ages and disease severities.
PKU is a rare, inherited metabolic disorder that
is caused by mutations in the phenylalanine
hydroxylase (PAH) gene. Patients with mutations in the PAH gene inefficiently metabolize
phenylalanine (Phe), leading to elevated blood
levels of Phe and neurocognitive impairment.

www.censapharma.com
+1 781 591 8927
65 William Street, Suite 200
Wellesley, MA 02481

Check-Cap Ltd. is redefining colorectal cancer (CRC) prevention through the introduction
of C-Scan®, the first and only patient-friendly
preparation-free test to detect polyps before
they transform into cancer. The company’s disruptive capsule-based screening technology
aims to drastically increase screening adherence
worldwide and enable millions of people to stay
healthy. C-Scan® has received CE mark and approval for commercialization in Israel and has
recently completed a pilot study in the U.S.
www.check-cap.com
+972 4 830 3401
29 Abba Hushi Ave, P.O. Box 1271
Isfiya, 3009000 Israel
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Constellation Pharmaceuticals is a clinicalstage biopharmaceutical company that utilizes
their expertise in epigenetics to discover and
develop therapeutics for patients with cancers
associated with abnormal gene expression. Their
integrated epigenetics platform enables them to
validate targets and generate small molecules
against these targets that selectively modulate
gene expression in tumor and immune cells to
drive antitumor activity.

www.constellationpharma.com
+1 617 714 0555
215 First Street, Suite 200
Cambridge, MA 02142

Dynamk Capital is a venture capital and growth
equity firm investing in life science companies.
Dynamk's investment strategy is centered on
Life Science Industrials: companies developing
disruptive technologies, tools, and services that
enable the full biopharma continuum across
discovery, development, and manufacturing of
therapeutics. The Dynamk team includes experienced life science entrepreneurs, investors, advisors, and subject matter experts and is headquartered in New York City.

www.dynamk.vc
30 Wall Street, 12th Floor
New York, NY 10005

Grifols Partnership is a business-to-business
contract development and manufacturing platform for sterile solutions (small molecules) and
lipid emulsions with over 75 years of experience
in producing high-quality intravenous solutions
for the pharmaceutical industry worldwide.

www.partnership.grifols.com
+34 93 571 21 99
Avinguda de la Generalitat,
152 Parque Empresarial Can Sant Joan
08174 Sant Cugat del Vallès,
Barcelona, Spain
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As one of the most comprehensive pharmaceutical exhibitions in Asia, CPhI & P-MEC China
foster international pharmaceutical business
exchanges, leading market trends, and technical innovations in the entire industry. Based in
Shanghai and with a global vision, CPhI & P-MEC
China are emanating their influence by creating
a trading and sourcing platform, gathering quality suppliers, sharing cutting-edge knowledge,
and building up an elite pharma professional
network.

www.cphi.com/china
+31 (0) 20 708 1637
Century Park, Pudong
China, 201203

Entrepreneurial Scotland inspires, develops,
and connects talented and ambitious individuals
to build Scotland into a leading entrepreneurial
society. Their focus is on people: the innovators, changemakers, and pioneers who have the
potential to improve society and contribute to
Scotland’s economic success. To date, ES has
created over 1,300 internships globally, including
200 with life science companies, to find, fuel, and
spark the next generation of leaders in Scotland.
www.entrepreneurialscotland.com
+44 (0)141 444 715
The University of Strathclyde,
Room 6.01, Cathedral Wing
199 Cathedral Street, Glasgow, G4 0QU

Grifols Recombinant Protein CDMO provides
CDMO services for bulk recombinant proteins
produced by microbial and mammalian expression systems for use in diagnostics, therapeutics, and vaccines. Based in the San Francisco
Bay Area, they have three decades of process
development and GMP manufacturing experience, and they support long-term relationships
through expertise, quality, and reliability.

www.grifols.com
+1 510 923 5181
4560 Horton Street
Emeryville, CA 94608
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Cynbiose is a contract research organization
(CRO) that is AAALAC accredited. The company
specializes in the development and commercialization of innovative non-human primate models
to accelerate the preclinical development phases of drug candidates. It works on exploratory
pharmacokinetics and toxicology studies, as well
as proof-of-concept studies in different human
pathologies, such as infectious diseases and respiratory conditions; central nervous system, inflammatory, and musculoskeletal disorders; and
cardiovascular/neurovascular diseases.
www.cynbiose.com
cecile.durand@cynbiose.com
1 Avenue Bourgelat
69280 Marcy L'Etoile, France

ForDoz Pharma specializes in the development and commercialization of complex injectable products. They have an internal pipeline
of four leading products including liposomes,
microspheres, and nanocrystals in different
stages of development and are ready for licensing deals. They also offer CDMO services.
ForDoz’s 27-acre campus currently includes two
R&D labs, a cGMP QC/analytical laboratory, and
a 13,000-ft2 state-of-the-art cGMP manufacturing facility with a dedicated cytotoxic product
manufacturing suite.
www.fordozpharma.com
+1 732 318 9690
869 Princeton Hightstown Road,
East Windsor, NJ 08520

Haig Barrett Inc. facilitates the optimization of
innovation, technology, culture, and products to
stimulate the growth and profitability of organizations. Its senior expert consultants multiply the
force of clients’ teams by offering the data-driven
insights and expertise needed to grow their business faster.

www.haigbarrett.com
+1 323 376 6012
6136 Frisco Square Boulevard, Suite 400
Frisco, TX 75034
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Immuneering Corporation leverages more
than a decade of leadership in bioinformatics to
develop new medicines unlikely to be found by
traditional drug discovery methods. Its current
pipeline of drug candidates is focused on treating aspects of disease that have eluded conventional approaches, including cancer cachexia
and metastasis. Utilizing its proprietary Disease
Cancelling Technology, the company engineers
medicines that reverse a disease signal across
many relevant genes.

www.immuneering.com
+1 617 500 8080
245 Main Street, 2nd Floor
Cambridge, MA 02142

N4 Pharma is a specialist pharmaceutical
company developing a novel silica nanoparticle delivery system for vaccines and therapeutics for licensing to pharmaceutical and
biotech partners. This nanoparticle, Nuvec®,
has the potential to help commercialize cancer immunotherapy drugs and improve the effectiveness of viral vaccines.

www.n4pharma.com
+44 1332 690061
Weston House, Bradgate Park View
Chellaston, Derbyshire
DE73 5UJ United Kingdom

OSE Immunotherapeutics is a clinical-stage
biotechnology company focused on developing
and partnering therapies to control the immune
system for immuno-oncology and autoimmmune
diseases. The company utilizes several scientific
and technological approaches, including neoepitopes and agonist/antagonist monoclonal antibodies, all ideally positioned to fight cancer and
autoimmune diseases. Their first-in-class pipeline
offers a diversified risk profile, ranging from registrational to clinical stage to R&D.
www.ose-immuno.com/en
+33 (0) 2 28 29 10 10
22, boulevard Benoni Goullin
44200 Nantes France
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Kineticos Life Sciences supports biopharmaceutical and precision medicine firms from concept to commercialization. Kineticos launched in
2007 offering strategy, licensing, and market access consulting support for precision medicine.
In 2012, they added portfolio strategy, business
development, and commercial support. In 2020,
Kineticos launched the Disruptor Fund, offering
start-ups integrated intelligent funding, biotech
expertise, and thoughtful execution. Kineticos
remains committed to advancing the boundaries
of scientific research and improving patient care.
www.kineticos.com
+1 919 747 2690
8801 Fast Park Drive, Suite 301
Raleigh, NC 27617

NantKwest, Inc. is an innovative immunotherapy company focused on harnessing the
power of the innate immune system by using
the natural killer cell to treat cancer, infectious
diseases, and inflammatory diseases. NantKwest is uniquely positioned to implement
precision cancer medicine, with the potential
to change the current paradigm of cancer
care. The NantKwest “off-the-shelf” activated
Natural Killer platform is designed to destroy
cancer and virally infected cells from the body.
www.nantkwest.com
+1 844 696 5235
9920 Jefferson Boulevard
Culver City, CA 90232

Pressure Biosciences Inc. is a leader in providing innovative, pressure-based platform solutions
to the global life sciences industry. Pressure Biosciences’ technology is used for a variety of applications, including biomarker discovery, drug
discovery, bio-therapeutics characterization,
and vaccine development. To date, they have
installed over 300 PCT systems in approximately
200 sites worldwide. Their primary development
and sales efforts are in the biomarker discovery,
drug discovery and design, and forensics areas.
www.pressurebiosciences.com
+1 508 230 1828
14 Norfolk Avenue
South Easton, MA 02375

MeltPrep is an innovative laboratory equipment
producer, which has developed the first tailormade process, specialized in sample preparation
of thermoplastic materials. Their technology is a
patented vacuum compression molding (VCM)
process. VCM enables lossless and rapid production of solid samples by performing fusion
under vacuum — starting from powder to the
final sample.

www.meltprep.com
+43 720 882 835
MeltPrep GmbH
Nikolaiplatz 4/3
8020 Graz, Austria

OncoCyte is a molecular diagnostics company with a mission to provide actionable
answers to physicians and patients at critical
decision points across the cancer care continuum. The company’s goal is to provide tests
and solutions that may help diagnosis and
treatment, leading to improved patient outcomes and reducing the overall cost of care.

www.oncocyte.com
+1 949 409 7600
15 Cushing
Irvine, CA 92618

Rentschler Biopharma SE is a leading CDMO,
focused exclusively on clients' projects. The
company offers process development and manufacturing of biopharmaceuticals. Rentschler
Biopharma's high quality is proven by its longstanding experience and excellence as a reliable
partner for its clients. In order to offer solutions
across the entire value chain, the company has
entered into a partnership with Leukocare AG.

www.rentschler-biopharma.com
+49 7392 701-0
Erwin-Rentschler-Str. 21
88471 Laupheim
Germany
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Recombinant Protein CDMO
Results International Group is a leading global
corporate advisory firm focused on public and
private healthcare and life science companies.
With over 25 years of experience and offices in
Europe, the Americas, and Asia, Results International Group are specialists in cross-border
transactions, giving clients unparalleled access
to their global team, international buyers, and
investors.

www.resultsig.com
+1 646 747 6500
80 Broad Street, Suite 3203
New York, NY 10004

Seqens is an integrated global leader in pharmaceutical synthesis and specialty ingredients.
Seqens develops custom solutions and ingredients for the most demanding industries, such
as healthcare, electronics, cosmetics, food, and
homecare. Driven by a culture of excellence and
a strong entrepreneurial spirit, Seqens is committed to providing its customers with the highest level of service and product quality while acting ethically in the frame of its corporate social
responsibility program.

Servier provides fully integrated manufacturing
and supply chain services for small molecules
& drug product, from development and clinical
supply up to commercial launch. Servier possesses state-of-the-art facilities, a proven track
record in chemical synthesis, pharmaceutical
formulation, development and manufacturing,
and a complete range of services offering full
flexibility. Services include process and analytical development, pilot production and industrial
scale production, and regulatory dossiers, in collaboration with the Servier network.

BRINGING
YOUR VISION
TO LIFE

PROCESS DEVELOPMENT
TO GMP MANUFACTURING

www.servier-cdmo.com
+33 1 55 72 60 00
50 Rue Carnot
92284 Suresnes, France

www.seqens.com/en
+33 4 26 99 18 00
21 Chemin de la Sauvegarde
69134 Ecully, France

30 years of experience solving process design and
manufacturing challenges
Modern FDA-licensed biologics facility

For more information,
contact us at CDMO@grifols.com
At Sosna & Co., clients come first. They leverage their global network to make impactful
connections for their business partners. As
every business faces unique challenges, they
work closely with their client to create customized solutions. They are at the forefront
of innovative technologies, representing biotech, devices, digital therapeutics, pharma,
and generics.

www.sosnaco.com
+1 587 892 1191
277
Bridge Street West

Napanee, Ontario
K7R3K8 Canada

Thermo Fisher Scientific is the world leader
in serving science, with revenues of more than
$24 billion and approximately 70,000 employees globally. Their mission is to enable their
customers to make the world healthier, cleaner, and safer. They offer an unmatched combination of innovative technologies, purchasing
convenience, and comprehensive services.

www.thermofisher.com
+1 386 418 8199
13859 Progress Boulevard
Alachua, FL 32615

Vibalogics is a privately owned CDMO that
focuses on the development and manufacture
of complex viral products including oncolytic
viruses and viral vectors. The company has
full production capabilities through to phase
II manufacturing including fill/finish. They work
in full compliance with international GMP standards in a BSL-2–classified state-of-the-art facility in Germany.

www.vibalogics.com
+1 423 989 8000
Zeppelinstraße 2 27472 Cuxhaven
Germany

SPECIAL THAN K S TO :
ACD/Labs
The Yale Innovation Summit is an event highlighting entrepreneurial Yale faculty and students and the investable innovations coming
out of Yale labs. The event includes a Biotech
Track, aimed at those interested in commercializing ideas for drug discovery and biological
therapeutics, and a Tech Track, for those interested in commercializing ideas from physical
and computer sciences, engineering, software
and services.

Aerami Therapeutics
C2 PHARMA
Charles River Laboratories
DuPont
GE Healthcare Life Sciences
GigaGen
Intertek Melbourn
Intertek Pharmaceutical Services
Lonza Pharma & Biotech
Lubrizol Life Science Health

Yale School of Management
+1 800 282 8823
433 Temple Street
New Haven, CT 06511
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Motus GI
Sermo
Sharp Services
Vivex Biologics
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In Their 25th Year,
That’s Nice Looks Forward
to the Future of Healthcare
Come watch the full 2:30 video
on the freshly redesigned
ThatsNice.com homepage all year
long, and tell us what you think.

Recombinant E. coli, yeast, and mammalian cell expression
Collaborative approach to best meet customer needs
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