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Pandemic Response

Rethinking
Pharma’s
Responsibilities
in a Time of
Crisis
Establishing a sustainable pharmaceutical
supply chain is essential to fulfilling the mandate
of the industry — this includes the delivery
of crucial medicines to patients in a manner that
meets their needs while fulfilling the demands
of the marketplace.

lutely essential, not only for COV-

Challenges to Pharma Industry Survival

development. If the regulatory process

Companies also need a greater aware-

ID-19 patients, but for the millions of

This collision of conditions has created

could be accelerated, drugs could reach

ness of their processes so that, if chal-

people suffering from countless dis-

an environment in which the very survival

the market more rapidly, and expenses

lenged to increase output, they have the

eases that lack effective medicines.

of the pharmaceutical industry is endan-

could be significantly reduced. While

knowledge to determine where those

gered, as combined challenges increase

investors do merit a return on their in-

processes can be implemented. Identifi-

Timeframe Disconnect

the cost of drug development. A sustain-

vestments in pharmaceutical companies,

cation of critical components and bottle-

One of the problems facing drug man-

able pharmaceutical sector will be very

current expectations for 15% or greater

necks to increasing throughput is also

ufacturers is the disconnect between

difficult to realize, given that the industry

returns are impractical given the chal-

essential to properly prepare for future

the actual time it takes to bring a new

is already struggling to meet unrealistic

lenges faced by the industry overall.

increases in demand.

drug to market and the perception

cost and pricing expectations, which are

among the public and government of-

unlikely to change.

Focus on the Basics

“whole-network thinking” and not be

The pharmaceutical industry cannot

limited to specific sites and internal

be. The normal path to success is

Generate Awareness and Close the Gap

solve all of the world’s problems. What

locations. Knowledge of the capabilities

tortuous; it typically takes 10–12 years

To be successful going forward, the in-

it can do, however, is focus on the basics

and capacities of contract manufactur-

to receive approval for a new vac-

dustry must find a way to change these

that will lead to optimization of efficien-

ers that can be leveraged in the case of

cine or therapeutic. The public (and

social perceptions without an impact on

cy and productivity. If every organiza-

a crisis, such as the COVID-19 pandemic,

many politicians) often do not grasp

its responsibility to develop and deliver

tion focused on cutting out waste from

is invaluable.

the need for this time frame and may

medicines. To accomplish this goal, so-

their systems, reducing variability, and

perceive the slow and rigorous drug

ciety must be educated about the true

increasing accuracy, significant gains in

Shifting the Court of Public Opinion

development pipeline as evidence

cost of drug development and commer-

efficiency and productivity would result,

The COVID-19 pandemic has highlighted

that the industry is failing to meet its

cialization, while the pharma industry

leading to acceleration of development

the crucial role that pharmaceutical in-

social responsibilities.

must accept that a focus on achieving ef-

timelines and reductions in cost across

novation plays in addressing societal

ficiencies and cost reduction is impera-

the board.

needs. The industry must build on this

ficials of how long that time should

Consequences of Cost Misconceptions

tive. A consensus within and outside the

There is also an ongoing mispercep-

industry must be established that, if cost

Leveraging Existing Capacity

public opinion away from the incorrect

tion on the part of the public and

remains the paramount concern, many

An important aspect of boosting the ef-

view that the pharma industry is only

many government stakeholders that

diseases will go untreated. Pharma com-

ficiency of the overall pharmaceutical

out to enrich shareholders. We must ef-

the pharmaceutical industry priori-

panies, meanwhile, must find ways to re-

industry is a more effective use of un-

fectively

tizes profit over its societal respon-

duce their costs.

derutilized capacity. Large pharmaceuti-

that the development and manufacture

the

message

of safe and efficacious drugs is an es-

better understanding of their current

sential component of healthcare, yet is

Regulatory agencies must also partici-

operations — what capabilities they have

a time-consuming and expensive pro-

Faced with significant pricing pres-

pate in developing a new model for drug

for different dosage forms (e.g., regu-

cess, even under optimal conditions.

sures and the realities of the costs of

approvals, while investors must be willing

lar or highly potent tablets, capsules,

At the same time, continuous effort

drug development and commercial-

to accept more reasonable returns. The

liquids, ointments, sterile injectables),

must be applied to increasing efficiency

ization, many drug companies have,

lengthy approval process is the great-

where they are located, and what per-

and productivity, shortening develop-

over recent decades, sought new effi-

est contributor to the high cost of drug

centage of that capacity is being used.

ment timelines, and reducing overall

led

to

measurable,

ciencies afforded by moving manu-

costs. That includes not only eliminating

facturing

emerging

waste from our development and produc-

economies, such as China and India,

tion processes, but also simplifying and

operations

to

we cannot lose sight of the need

not realizing the extent of the risks

in the Limelight

to

efficiently

that this globalization has introduced

The COVID-19 pandemic has brought

with reduced cycle times in order

into the pharmaceutical supply chain.

the pharmaceutical industry into the

to increase speed and availability

Additionally, the lack of new, potent

spotlight, because pharmaceutical so-

and, where possible, reduce costs.

antiviral medicines with the potential

lutions — both therapeutics and vac-

Disruptions in the pharmaceutical

to treat COVID-19 patients can be

cines — are required to address this

supply chain due to COVID-19 are the

attributed to the societal demand for

monumental societal challenge. The

biggest, most immediate challenges

the cheapest possible medicines. For

pharmaceutical industry is obligated

that the industry faces today. In addi-

many years, antibiotics and antivirals

to deliver medicines to patients in

tion, there are no vaccines or drugs

that have existed for decades have

need — and the focus of the industry

effective against SARS-CoV-2, the

been commoditized. Bacteria and

must always be the patient, whether

virus that causes COVID-19, although

viruses have developed resistance

or not a global pandemic is underway.

the U.S. FDA recently gave emer-

after long-term exposure to these old-

Our ultimate goal is to make qual-

gency approval to Gilead Sciences’

er drugs. Drug manufacturers, mean-

ity life-improving, life-saving, and

antiviral drug remdesivir. Developing

while, shifted R&D dollars away from

preventive medicines that are acces-

such products takes significant time.

anti-infectives, because the market is

sible to patients. Even under the

Finding ways to improve our ability

unwilling to pay for more costly anti-

strain of the COVID-19 pandemic,

to bring new drugs to market is abso-

biotics and antivirals.

medicines

communicate

cal companies will need to gain a much

unfortunately

Pandemic Places the Pharma Industry

deliver

understanding and shift the court of

Removing Time and Cost from the System

sibilities. This misperception has
negative consequences.

By Tim Tyson, TriRx Pharmaceutical Services, LLC

In addition, it is important to have

accelerating the drug approval process.
As importantly, while the challenges
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term issues, particularly with respect
will be needed to effectively respond to
potential future crises. Changes need to
be made to enable the cost-effective production of high-quality medicines that
meet regulatory standards using processes with minimal waste within shorter
time frames. Establishing a sustainable
pharmaceutical supply chain is essential
to fulfilling the mandate of the industry —
delivering medicines to patients to save
and improve human lives.

P

TriRx was founded by industry leaders with extensive experience
with major pharmaceutical operations and CDMO services. Even
during the restrictions imposed by the COVID-19 pandemic, these
leaders are working together to enhance the quality and efficiency
of the development, manufacturing, packaging, and technical
services they provide to the global biopharmaceutical market.

Virtual

Leadership Meeting

#covid19 #socialdistancing #videoconference

DONALD BRITT
EVP, Chief Quality & Regulatory Officer

JEREMY TATUM
VP, Sales

JIM SCANDURA
Director & Chief Operations Officer

KEITH LYON
Director & Chief Financial Officer

MARK OWEN
VP, Contracts & Global Procurement

MIKE KAYS
EVP, Chief Client Services Officer

MARK HEMBARSKY
EVP, Chief Business Excellence Officer

SCOTT HARRIS
VP / Site Director — Huntsville

KEVIN RUPE
Sr. Director, Technical Services &
Customer Relations Leader

RICK MARK
EVP, Chief Human Resources Officer

TIM TYSON
Chairman & Chief Executive Officer

3

11
Mute

Stop Video

Invite

Participants

Share Screen

Chat

Record

Leave Meeting
PHARMASALMANAC.COM 5
PHARMASALMANAC.COM 5

> TABLE OF CONTENTS Pharma’s Almanac

52

THE NEXT-GENERATION ISSUE
COPING WITH COVID-19

Aseptic Manufacturing with State-of-

the-Art Technologies
Kurt R. Nielsen, Ph.D., Pharmaceutics
International, Inc. (Pii)

56

Linking Novel Medicines to Patients

with Hard-to-Treat Cancers for
Improved Quality of Life
Usama Malik and Loretta Itri, M.D.,
Immunomedics

In Conversation: Alkahest —
58	
Solving Unmet Clinical Needs by
Harnessing the Science of Aging
Emilie Branch, Nice Insight

On the Cover: Rethinking Pharma’s
03	
Responsibilities in a Time of Crisis
	Tim Tyson, TriRx Pharmaceutical
Services, LLC

Virtual Leadership Meeting
05	

Common Challenges and Solutions
26	
of Equipment Ownership and Use
Selecting a Microbiome CDMO Partner
30	
for the Long Term
Dave Stevens and Jason Rahal,
Arranta Bio

Nice Insight

Surf Break
09	
Nice Passion

	Nice Insight

Nice Insight Overview: Drug
10	

Provider

Nigel Walker, Nice Insight

with Comprehensive Support from
Cell Line to Commercial Production
at a Single Site
	Magnus Schroeder, Ph.D.,
Avid Bioservices, Inc.

18

I n Conversation: Forma
Therapeutics — Delivering

Breakthrough Medicines for Rare
Hematologic Diseases and Cancers
Emilie Branch, Nice Insight

The Essentiality of Transportation
20	
to the Pharma Industry

Andrew T. Boyle, Boyle Transportation

Avara Liscate: High Standards and
23	
Expertise in Sterile Manufacturing

40

Metabolism Architects

64

A Therapeutic Strategy for

Leveraging Innovative Technologies

Applying the Principles of
68	
Immunotherapy to Infectious Diseases

Lorraine Rusch, Ph.D., and J. Fred Pritchard,
Ph.D., Celerion

44
THE NEXT-GENERATION FEATURE

Jeffrey Stein, Ph.D., Cidara Therapeutics

Applying a Synthetic Approach to
70	
the Development of a New Generation
of Antibiotics
James Graham, Recce Pharmaceuticals

Using a Natural Molecular Warning
72	
System to Fight Cancer and Infectious

80

 everaging the Cell Cytoskeleton
L
for the Treatment of Cancer and
Neurodegenerative Diseases

Evolving Needs for Comprehensive
136
116	
Clinical Comparator Sourcing Strategies
Salman Pathan and Hector Oyarzun,
Globyz Biopharma Services

Maurice Zauderer, Ph.D., Vaccinex, Inc.

Investing at the Intersection
82	
of Industrial Manufacturing
and Healthcare
David Q. Anderson, Ph.D.,
Ampersand Capital Partners

120

Innovative Biomaterials Facilitate

Jo Halliday and Elizabeth Fairley, Ph.D.,
Talking Medicines Limited

153

132

Company Profiles
Nice Insight

New York Grit
157	
Nice Passion

Projects
Brian P. Haney, Ph.D., Albany Molecular
Research Inc. (AMRI)

Jeff Robertson, Secant Group
Driving More Effective Medicine
112	
by Listening to Patients

David Alvaro, Ph.D., Nice Insight

Essentials of an Industry-Leading
128	
CDMO Partner for Highly Potent

Novel Medical Devices

Roundtable: COVID-19 and
Drug Molecules
Nice Insight

Regulating Clinical Trials in
152	
Pandemic Times

Depth Filtration
Thomas Parker, Youness Cherradi, Ph.D.,
Claire Scanlan, and Elina Gousseinov,
MilliporeSigma

Driving Nationalism Rather
than Solidarity

87

Wayne Hull, PCI Pharma Services

Robust Harvest Clarification for
124	
Adeno-Associated Viral Vectors via

COVID-19 and Europe:
84	

Kshitij (TJ) Ladage, Nice Insight

139

The Power of Digital Transformation

 hat’s Next for the Supply Chain
W
Post-Pandemic
Gwenaël Servant, Ph.D., Nice Insight

Pharma’s Almanac Online
Nice Insight’s Content Community

 Personalized Cell Therapy Chain
A
Management Platform
Matthew Lakelin, TrakCel

www.PharmasAlmanac.com

76

Jeff Wolf, Heat Biologics

 Conversation: Acepodia — Novel
In
Off-the-Shelf Targeted Cell Therapies
David Alvaro, Nice Insight

 pigenetic Regulation to Treat
E
Acute Organ Injury and Chronic Liver
Diseases

Developing Transformative Treatments

for Rare Endocrine Diseases
Abraham N. Ceesay, Tiburio
Therapeutics, Inc.

Q2 2020

Broader Impacts of the COVID-19
Pandemic 107

Diseases

78

Future Needs
Tyler Kerr, James Balog, and Andrew
Waaso, Albemarle Fine Chemistry
Services

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

 everaging the Native Immune
L
Response to Fight Cancer

James E. Brown, D.V.M., Durect Corporation

Positioning a CDMO to Meet
24	

Progress on Therapeutic and Vaccine
Development for COVID-19 104

By David Alvaro, Ph.D., Emilie Branch, and Cynthia A. Challener, Ph.D., Nice Insight

Asher Nathan, NeoTX Therapeutics

Molecules that
Changed Medicine 74
By David Alvaro, Ph.D., Emilie Branch, and
Cynthia A. Challener, Ph.D., Nice Insight

Understanding the Virus,
the Pandemic, and the Path Forward

Franck Mouthon and Mathieu Charvériat,
Ph.D., Theranexus

66

to Access Better Data More Efficiently
and Cost-Effectively

Epidemiology of COVID-19 102

COVID-19:

Neurological Disorders

Jeffrey Butler, Ph.D., AMPAC Fine
Chemicals, part of the SK pharmteco Group

Andrea Baiocchi, Avara Pharmaceutical
Services

6 PHARMA’S ALMANAC

Redesigning Organisms as
Cyrille Pauthenier, Ph.D., and
Filippo Giancarlo Martinelli, PDEng.,
Abolis Biotechnologies

Creating Value through Best Practices
36	
Across a Global, Integrated Service

Approval Trends: Significant
Acceleration in Recent Years

Industry Leader Insight:
14	
Accelerating COVID-19 Programs

62

Oral Solid Dose Market Growth and
35	
Contract Manufacturing Report
with Pricing Study

The Nature of SARS-CoV-2 101

SPECIAL FEATURE

Clinical Development of Novel Cancer
Therapies
David Alvaro, Ph.D., Nice Insight

Matt Hicks, Federal Equipment Company

TriRx Pharmaceutical Services, LLC

A Note from the Editors
	
08
	David Alvaro, Ph.D., and Emilie Branch,

In Conversation: Compugen —
60	
Computational Discoveries for

100

88

SPECIAL FEATURE

88 Exploring the Future of Healthcare
in 25 Countries In 25 Days
By Nigel Walker, Nice Insight

OUR ROAD TO 2021 SPONSORS

90
91
92
93
94
95
96
97
98
99

Globyz Biopharma Services
Olon
Polpharma Biologics
TriRx Pharmaceutical Services
Federal Equipment Company
SPI Pharma
SGD Pharma
Pharmaceutics International, Inc., (Pii)
Avara Pharmaceutical Services
SanaClis

PHARMASALMANAC.COM 7

COME VISIT
NICEPASSION.COM

A NOTE FROM THE EDITORS

THOUGHT LEADERSHIP IN
THE TIME OF COVID-19
Q2 2020

VO LU ME 6

NU MBE R 2

T H AT’S NI CE LLC/NI CE I N SI G HT
89 Fifth Avenue – 5th Floor – NY 10003 – USA
Telephone: + 1 212 366 4455
New York – San Diego – San Francisco – Paris
London – 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

VIEW THE FILMS
WE HAVE PRODUCED
SINCE LAUNCHING
IN APRIL 2019

BY DAVID ALVARO, Ph.D., AND EMILIE BRANCH, NICE INSIGHT

I

t’s amazing how quickly the whole world

cytoskeletal approaches for cancer; new

can change. When we began planning

therapeutic strategies for aging and neuro-

for this issue early in the first quarter,

degenerative diseases; and potentially the

we were imagining the content would

first novel class of antibiotics in decades.

be focused on innovation and next-gener-

Nice Insight’s Gwenaël Servant expands

ation therapies, perhaps including some

on some of these thoughts to discuss what

coverage of the epidemiology of this novel

global supply chains may look like follow-

coronavirus that was emerging in China’s

ing the resolution of the COVID-19 pan-

Wuhan province. Fast-forward six months,

demic, and the contributing sponsors from

and COVID-19 has come to dominate most
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conversations, both within the pharma

light how they are innovating to face the

industry and across the entire world.
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our first-ever pandemic issue is a lengthy

man and CEO of TriRx Pharmaceutical

roundtable with contributions by subject
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matter experts from across the industry on

bilities of stakeholders across the pharma-

the most impactful therapeutic molecules
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While mitigating the impacts of the pan-

tracking the response, impact, and epide-

demic and pursuing novel vaccines and

miology of the coronavirus, as well as an

therapies to address it are major concerns,

update on current therapeutic develop-

it remains crucial that we prevent the out-

ment efforts. As with most issues, we also

break from interrupting the discovery, de-

hear from private equity experts, who share

velopment, testing, and commercialization

their take on sustained market investment.

of new drugs for a range of diseases. In

We hope you enjoy this exceptionally

this vein, many of the authors in this issue

topical issue, which cements pharma’s po-

relate the unique challenges that their or-

sition as a highly essential industry and

ganizations face and the novel approaches

looks forward — past the pandemic — to the

that they are taking to maintain the provi-

future of innovation.

P

sion of products and services despite stay-

Surf Break

at-home and social distancing measures.
This includes contributions discussing
how to optimize the supply chain, the execution of clinical trials, and the contract
development and manufacturing of drugs
during these challenging times. We also
feature a number of articles touching upon

Pharma’s Almanac Online

Stay tuned for
more original Nice
Passion content

cutting-edge drug discovery efforts, in-

Nice Insight’s Content Community

cluding epigenetic regulation for chronic

www.PharmasAlmanac.com

liver disease; immune, computational, and

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.

6:00 minute short, 1 episode

With childhood dreams of extreme sports suppressed by
traditional family beliefs in Japan, Utano left as a young woman,
but found new responsibility in professional jobs and full time
parenting in New York City. Undeterred, this determined lady
fulfills her vision of freedom surfing the icy Atlantic waters off
Coney Island.

PHARMASALMANAC.COM 9

NICE INSIGHT OVERVIEW

DRUG APPROVAL TRENDS:

SIGNIFICANT
ACCELERATION IN
RECENT YEARS
By Nigel Walker, Nice Insight

class products with unique mechanisms

generation antibody-based products, and

Approvals in 2020 to Date

of action, and the percentage of NME

other novel product classes in the pipeline

Through March 31, 2020, the FDA’s CDER

approvals classified as orphan drugs has

will soon boost the approvals of innovative

had approved 11 new drugs,13 putting the

also risen dramatically. Similarly, the

products.

agency on track to approve another 40–50

use of expedited programs, such as Fast

A comparison of approvals in the Unit-

NMEs over the course of the year, assum-

Track, accelerated approval, Priority Re-

ed States, Europe, and Japan in 2019 re-

ing NDA submissions and agency review

view, and Breakthrough Therapy, also rose

vealed that the FDA approved more drugs

times and approval rates are not dramati-

significantly.

than its counterparts in these countries.8

cally impacted by the COVID-19 pandemic.

A separate investigation found that the

In addition, many of the drugs approved in

Of the 11 drugs approved, three are in-

average annual number of new drug ap-

the United States in 2018 did not receive

tended to treat different forms of cancer,

provals, including biologics, actually de-

approval in Europe and/or Japan until

two target migraine, and another two endo-

clined from 34 from 1990 to 1999 to 25

2018. A separate study of FDA and Euro-

crine disorders. The remaining new drugs

from 2000 to 2009, but then rose sharply

pean Medicine Agency (EMA) decisions

are designed to treat a gastrointestinal

to 41 between 2010 and 2018.3 The median

between 2011 and 2015 found that the FDA

disorder, cardiovascular disease, multiple

annual number of generic drug approvals

approved many more drugs during that

sclerosis, and nausea after vomiting.

has also been rising. From 1985 to 2012,

period (170 vs. 144) with a median total

the FDA approved an average of 284 new

review time that was on average 60 days

Growing Role for CDMOs

generic drugs. From 2013 to 2018, that

shorter.9 A third study of 107 new drug ap-

The increasing number of new drug ap-

number nearly doubled (588). With the

plications during 2014–2016 determined

provals is contributing to growth of the

greater use of accelerated development

that the two agencies were in agreement

outsourcing market, in part due to the

and approval programs, the FDA review

more than 90% of the time.10

rising percentage of small and emerging

times declined from more than three years

It is also noteworthy that in 2019 the

pharma companies bringing new drugs to

in 1983 to less than one year in 2017, and

FDA approved the first NDA (for Piqray

market. In 2018, 57 NDAs were produced

fewer approvals were based on at least two

(alpelisib) from Novartis) under the Real-

by contract manufacturers.6 New contracts

pivotal clinical trials (down from 81% over

Time Oncology (RTOR) pilot program.

for NME products in 2018 totaled 22, with

1995–1997 to 53% over 2015–2017).

This program permits the FDA to begin

Catalent garnering five and Thermo Fisher

A record number of FDA approvals

analyzing key efficacy and safety datasets

Scientific, four.

occurred in 2018 — 59. Many of these

before the official submission of an appli-

Overall, 51% of NMEs and 33% of non-

therapies (44) are considered to be spe-

cation, allowing the review team to begin

NME NDA products were outsourced that

cialty drugs, and nearly half of those (19)

their evaluation and communicate with

year.6 Small, micro-, and nano-sized phar-

received orphan drug designation.4 There

the applicant earlier.11 Novartis also used

ma companies with revenues under $2

is some concern about the trend toward

the updated Assessment Aid (AAid), a mul-

billion, however, outsourced dose manu-

more specialty drugs owing to their high-

tidisciplinary review template intended to

facturing for 74% of NMEs and 70% of non-

er costs. It is estimated that nine out of

focus the FDA’s written review on critical

NME NDAs. In 2018, these small-cap phar-

the top 10–selling drugs in 2020 will be

thinking and consistency and reduce time

ma companies sponsored 43% of NDAs.

rug approvals and the diversity of

The rate of new drug approvals has in-

ment, with more than 150 NME approvals

specialty products even though they ac-

spent on administrative tasks. With these

Of the 34 NMEs approved in 2018 with

active substances upon which these

creased drastically over time,1 from an

earned by companies with just one ap-

count for <2% of all U.S. outpatient pre-

two pilot programs, Piqray was approved

orphan drug designations, 65% were out-

new drugs are based have been

average of less than four per year before

proved product.2

scriptions.5 In total in 2018, 127 NDAs and

approximately three months ahead of the

sourced. Similarly, 70% of the NMEs ap-

consistently increasing over time. These

1950, to an average of 10 per year until the

biologic license applications (BLAs) were

PDUFA VI deadline.

proved with Fast Track status were out-

trends are expected to continue over the

1980s, at which point it increased to great-

Recent Approval Trends

approved for NMEs and generics (new

Another interesting trend, particularly

next decade, as new technologies emerge,

er than 20 per year. In the last few years,

From 2000 to 2008 and from 2009 to 2017,

formulations of approved drugs), an 11%

notable in 2018, is the development of

regulatory frameworks evolve, and M&A

it has increased again, approaching and

the FDA approved 209 and 302 new drugs,

increase over 2017.6

new drugs by nonprofit organizations.12

activity drives further consolidation.

even surpassing 50 approvals annually.

sourced, up from the average over the
previous five years (2013–2017) of 58%.

respectively.2 Antivirals and antibiotics

Also in 2018, the FDA approved almost

That year, drugs for tropical diseases

Increasing Innovation in China

The number of companies receiving

accounted for the fewest (<6%) over both

as many biosimilars as it had combined

were developed by the not-for-profit com-

Regulatory reforms in China are having an

Historical Perspective

drug approvals has also risen over the

periods, while anticancer drugs and bio-

previously, raising the total from nine to

pany Medicines Development for Global

impact on drug innovation itself and the ap-

What ultimately became the U.S. Food and

years, starting at less than 20 through

logics increasingly predominated (11.96%

16.4 Many of these products have not yet

Health (MDGH) in collaboration with the

proval rate for all types of new medicines.14

Drug Administration (FDA) was initially es-

1945, to less than 60 in 1980, to greater

to 17.54% and 7.17% to 15.56%, respectively)

reached the market, however, due to pat-

World Health Organization Special Pro-

In the past, Chinese approval of new drugs

tablished in the 1906 Pure Food and Drug

than 90 in 2014.1 The high level of M&A

and the percentage of cardiovascular and

ent issues and litigation. The FDA set an-

gram for Research and Training in Tropi-

developed by non-Chinese companies took

Act. It took on its present moniker in 1938

activity has increasingly affected these

neurological therapies declined (9.09% to

other record in 2019 for biologic drugs,

cal Diseases and Medicines for Malaria

on average five to eight years, resulting in a

with the passage of the Food, Drug, and

numbers over the last decade. Merck has

5.29% and 12.91% to 9.93%, respectively).

granting full (not just supplemental) ap-

Venture (MMV) and in collaboration with

significant drug lag compared to approval

Cosmetic Act. Very few drugs received any

the greatest number of NME approvals

A notable increase in the number of

proval to 35 medicines.7 This number in-

GlaxoSmithKline (GSK). The Population

in the United States and Europe.

formal approval prior to the 1930s — two

over time at 63, followed by Roche, John-

drug approvals per year was also observed

cluded biosimilars and biobetters, which

Council, meanwhile, received approval

Today, as a result of regulatory changes

well-known examples are morphine (1827)

son & Johnson, and Eli Lilly. At the end of

between 2000 and 2018.2 An average of

accounted for nearly two-thirds of the

for a vaginal ring contraceptive, and re-

made by the China Food and Drug Admin-

and aspirin (1899).1 By the end of Decem-

2013, Pfizer held the rights to the most

23 NMEs were approved each year from

approvals. While the reduced fraction of

searchers at Boston Children’s Hospital

istration (CFDA, now the National Medical

ber 2013, the FDA had approved (including

NMEs (198), with Merck (106) and Novar-

2000 to 2010, but that number jumped to

novel biologics may seem concerning,

proved that Omegaven, a fat emulsion

Product Administration), requirements for

drugs that were subsequently withdrawn)

tis (98) not far behind. It is worth noting,

35 in 2011 and has been increasing ever

market research company BioPlan Associ-

manufactured by Fresenius Kabi, is effec-

drug manufacturers have been streamlined

slightly more than 1,450 new chemical en-

however, that small companies still play

since, reaching 59 in 2018. An increasing

ates predicts that new cell and gene thera-

tive for preventing liver disease associ-

and review timelines shortened, particu-

tities (NMEs).

an important role in new drug develop-

fraction of these new drugs are first-in-

pies, live microbial therapeutics, second-

ated with parenteral nutrition in children.

larly for foreign drug companies.14 There is
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FIGUR E 1

China’s Increase in Number of
New Approvals and Decrease
in Drug Lag
Annual New Approvals in China
Priority Review

MNC*

Local

*MNC: Multinational Pharmaceutical Company

51
40
40

companies (MNCs).14 For instance, in 2016,

is supplemented by government funding;

only five drugs were approved in China —

in the United States, for instance, the Na-

two from domestic companies and three

tional Institutes of Health academic re-

from MNCs. In 2017, the total number rose

search budget for the fiscal year 2017 to-

dramatically, with 39 MNC drugs approved

taled $33.1 billion. Through 2024, overall

that year. In 2018, a total of 52 products

R&D spending is projected to expand by

were approved, including some of the 180

11

2

1

2016

2017

2018

Drug Lags Compared to FDA
and EMA (in months)

85 MONTHS
84 MONTHS

2010

2011

2012

2013

2014

2016

2017

28 MONTHS
31 MONTHS

2015

2016

2017

2018

Source: Delotte LLP, 2018

In fact, the Chinese company BeiGene has

the market from the time the initial pat-

already received FDA approval for its lym-

ent is filed — nearly 14 years, according

phoma therapy Brukinsa in late 2019.
All of these trends suggest that the
pharma industry is becoming more di-

3% annually to reach nearly $204 billion.

technologies introduced in the late 2000s

verse, 21 and this diversity will likely be re-

candidates that were granted priority re-

This number is lower than the 3.6% CAGR

through 2016 or so. There have been

flected by an array of new drug approvals

view status in 2018. The drug lag has also

observed between 2010 and 2017. The av-

many changes over this period, includ-

over the coming decade.

been reduced, with some drugs approved

erage R&D intensity is expected to fall to

Greater use of genomics data will be a

ing the growing use of digital technology,

in China within 12 months of receiving ap-

16.9% in 2024 compared with the 19.5%

result of both of these latter two trends.21

the first approval of a prescription digital

proval in the United States and Europe.

observed between 2010 and 2017.

Overall, these industry trends will lead

therapeutic, as well as approval of the first

From 2017 to 2018, average delays were re-

This slowdown could be due to increas-

to even faster approvals for new drugs, an

cell and gene therapies. Biosimilars first

duced from 85 and 84 months to 28 and 31

es in efficiency or could reflect the recent

increasing importance of advanced thera-

emerged in the United States in 2015. All

months in the United States and Europe,

declines in return on investment expe-

pies, and consideration of drug pricing

of these technologies will continue to ex-

respectively.

rienced by the top pharma companies.18

to some extent within the approval pro-

pand in the next decade.

There is, however, no evidence that bring-

cess.22 Steve Hahn, the new head of FDA,

Pricing pressure on small molecule

ing NMEs into big pharma companies is

will leave his imprint on the drug review

generics arrived more recently, but is ex-

The review and approval processes for In-

reducing R&D costs or cycle times.16 In

process with respect to timelines and

pected to continue to create challenges

vestigational New Drug (IND) applications

fact, while clinical development times de-

data flexibility with the reauthorization of

for generic producers.21 As more compa-

and NDAs continue to undergo changes

creased from 2010 to 2013, they have since

PDUFA.

nies exit the market for products with no

that are having an impact on approval

risen by about 7%. At the same time, the

He will be challenged to help the pharma

profitability, shortages of supply will con-

trends. In mid-2018, then FDA Commis-

average peak sales achieved per approval

industry improve the success rate for new

tinue to occur. This scenario is already

sioner Scott Gottlieb announced plans

declined by half from 2015 to 2018. Simi-

drug development. A recent study found

driving the FDA to encourage more devel-

to modernize the agency’s drug review

larly, with orphan drugs accounting for a

that the success rate for compounds en-

opment of generics. Only time will tell if

office, and the agency issued draft guid-

growing percentage of new drug approv-

tering phase I trials has not changed over

the agency’s tactics will have an impact.

ance documents on how the FDA would

als, the average size of the patient popula-

the last couple of decades and still re-

Pricing reform in the United States will im-

incorporate patient input in regulatory

tions being treated by new approved drugs

mains at <10%.23 That equates to a >90%

pact both branded and generic drugs and

decision-making.12 In fact, the FDA is now

has decreased by 15%.17 These trends raise

failure rate at the early development

drive even greater reliance on outsourcing

required to consider real-world evidence

questions about the sustainability of the

stage. Compounds in phase III, however,

to increase efficiency and productivity

from off-label drug use in regulatory ap-

pharma industry.

have historically been successful nearly

and reduce costs.20

provals.15 The FDA and other regulatory
2015

soon be evaluated by the EMA and FDA.

over the next 10 years will be based on

Modernization of the FDA

3

It is also important to remember that it
takes a long time for a new drug to reach

to IQVIA.21 So, drugs reaching the market

39

5

Of the 34 NMEs approved
in 2018 with orphan drug
designations, 65% were
outsourced.

50% of the time, and this percentage ap-

On the innovator side, more firsts can be

agencies are also considering patient-re-

Looking Down the Road

pears to be creeping up. The ones that fail

expected from China now that the regula-

ported outcomes (PROs) when evaluating

Going forward, many of the recent indus-

do so, generally, because of efficacy and/

tory approval process has been revamped

drugs for approval.

try trends impacting drug approvals will

or safety issues, underscoring that the in-

there.21 Chinese companies are increas-

remain in play.19 Further consolidation can

dustry still lacks critical knowledge about

ingly developing their own novel medi-

The Impact of Changing R&D Spending

be expected with acquisition and licensing

disease mechanisms.

cines, and many of these candidates will

Changes in the industry are affecting re-

of novel technologies continuing, particu-

search and development strategies, which

larly in the specialty pharma sector.20 The

are in turn having an impact on new drug

continued advance of biologics, including

approval trends. One of the biggest influ-

next-generation cell and gene therapies,

ences has been the heightened M&A activ-

bispecific antibodies, RNAi technologies,

ity in recent years. Approximately 50% of

and live microorganism–based treatments,

all new drugs approved by the FDA in 2018

will likely lead to more BLA approvals.19

were initially developed by companies oth-

More diverse monoclonal antibody-based

er than those that received the approval.

therapies are also expected,

More products today are acquired or inlicensed rather than developed in-house

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

ACCELERATING COVID-19
PROGRAMS WITH
COMPREHENSIVE SUPPORT
FROM CELL LINE TO
COMMERCIAL PRODUCTION
AT A SINGLE SITE
> BY MAGNUS SCHROEDER, Ph.D., AVID BIOSERVICES, INC.

P

harma/biotech companies developing therapeutic and vaccine candidates to
combat SARS-CoV-2 should partner with a CDMO that has experience in the
process development and manufacture of traditional and novel biologics and can
support projects from concept to launch. At its single site in California, Avid Bioservices
has the expertise and capabilities (development lab, pilot plant, clinical and commercial
facilities) needed to accelerate COVID-19 programs from start to finish.

COVID-19 PANDEMIC DRIVING NEED FOR

response — is the ability to rapidly develop

characterized and safe for every clinical

RAPID DEVELOPMENT

compliant production processes and trans-

trial participant and potential patient.

The advent of the COVID-19 pandemic has

fer into GMP manufacturing to generate suf-

Quality and safety cannot be compro-

created an urgent need for new treatments

ficient quantities of clinical trial materials.

mised, even in a scenario like the current

and vaccines to combat infections by the
ACCELERATING TIMELINES WHILE

drug discovery and development efforts

MAINTAINING QUALITY AND SAFETY

CONTINUED OPERATIONS DESPITE

are underway to get novel antibodies (and

Timelines for early-phase programs have

PANDEMIC RESTRICTIONS

antibody-like treatments) that could lessen

already shrunk significantly in recent

Since the pharmaceutical industry is an

the effects of infection by SARS-CoV-2 into

years, owing to the introduction of accel-

essential business sector, development

clinics as rapidly as possible. Simultane-

erated approval programs (i.e., Fast Track,

and manufacturing operations continue at

ously, many academic and industry groups

Breakthrough Therapy, Priority Review).

Avid Bioservices. We are actively monitor-

are working to advance novel sub-unit and

Biologics CDMOs leverage their process

ing COVID-19 developments globally while

recombinant protein–based vaccines with

knowledge and have developed platform

following the guidelines of our local, state,

the potential to illicit strong immune re-

technologies and new techniques that

and federal health authorities.

sponses against this virus.

enable rapid movement from cell line de-

As a critical supply chain manufac-

to

velopment to upstream and downstream

turer for the pharmaceutical industry, we

small quantities (milligrams to grams)

processing. These approaches are highly

are taking measures to ensure the safety

of research-grade protein to investigate

applicable to COVID-19 projects.

of our employees and to minimize any

These
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COVID-19 pandemic.

novel SARS-CoV-2 coronavirus. Extensive

companies

need

access

their performance in animal models and

On accelerated timelines, rapid genera-

impact on the continuity of our operations.

in vitro tests and are looking for outsourc-

tion of platform cell line systems combined

Hygiene and segregation policies have

ing partners that can supply material very

with platform upstream and downstream

been revised, and nonessential personnel

rapidly, typically from transient expres-

processes

paradigms

are working remotely. Personal protec-

sion systems.

ensure swift IND-enabling process devel-

tive equipment must now be worn by all

Selected pharma and biotech organiza-

opment. With novel cell line expression

employees, not just those in the lab and

tions already have encouraging preclinical

systems and platform knowledge, process

production area. Nonessential onsite vis-

data, with constructs promising enough to

development can finish before clonal cell

its have been postponed, and shift sched-

advance into clinical trials. These compa-

lines are generated. This saves several

ules have been devised to allow for main-

nies are relying on outsourcing partners

months of development work and takes

tenance, repair, and the continuation of

with experience working with cell-based

development off the critical path.

research projects that must be conducted

or

development

expression systems and sufficient biore-

However, it is still absolutely essential

actor capacity to quickly develop suitable

to follow appropriate quality and safety

We are increasingly leveraging digital

production processes. Of key importance

procedures to ensure that any therapies

technologies for communication, not only

— especially for a pandemic emergency

or vaccines that are developed are well

among Avid personnel, but also with our

in the lab.

PHARMASALMANAC.COM 15

suppliers and customers. For example,

highlight and establish consensuses on

supports tech transfer is invaluable. The

partners or internally within a CDMO that

performance systems that offer predict-

it takes to deliver for our customers. We

we used video conferencing to access

opportunities for improvement.

best approach is to have a cross-functional

operates from multiple sites. Any time a

able performance and rapidly reach peak

work to an incredibly high standard, with

remote support from an equipment vendor,

team — comprising process development,

process or method is transferred from

production levels. Our goal is to achieve

our teams taking real ownership of client

enabling the successful installation and

EARLY IDENTIFICATION OF TARGET

technical operations, MSAT, manufactur-

one site or facility to another, more time

high cellular productivity and readily scal-

programs and treating them as if they were

activation of a new bioreactor system.

PRODUCT PROFILES ESSENTIAL

ing, quality, and supply chain — involved

and resources must be invested, costs are

able upstream and downstream processes

internal projects.

For our existing and potential custom-

For all projects, but particularly for highly

right from the start.

often greater, and risk is always increased.

for more rapid production while still main-

They also underscore the key attributes

ers that find travel to our site difficult to

accelerated programs, creating phase-ap-

As the project progresses, these team

Taking a project from the beginning to

taining an exceptionally high performance.

of Avid as a CDMO well-positioned to help

arrange, Avid previously developed digital

propriate process development solutions

members can keep a close eye on facility

commercial production at the same site is

programs both for meetings and immer-

is crucial. That can only be achieved by

fit, supply chain lead times, and other chal-

the fastest and most efficient approach.

sive tours of our site that, according to

starting with a thorough client interview

lenges that may require additional atten-

feedback we have received, make online

that enables the CDMO to fully understand

tion, such as onboarding of new equipment

visitors feel as if they are physically walking through the laboratory and the plant.

With a state-of-the-art process develop-

companies responding to the COVID-19

ment laboratory, pilot plant, and produc-

pandemic. We can support the process

tion suites all located at one site, Avid can

development and manufacture of tradi-

ENGAGE WITH AVID FOR REDUCED TIME

de-risk scale-up, developing suitable pro-

tional and novel potential therapies. We

the product and project and determine the

and qualification of unique raw materials.

TO MARKET

cesses from nonclonal stable pooled cell

can rapidly advance candidates all the way

target product profile (TPP).

Experts from technical operations and

Avid Bioservices is a fully dedicated CDMO

lines even before the optimum clonal cell

to commercialization from a single site,

Access to these technologies has been

Delving more deeply into the product

manufacturing quality also provide feed-

with experience developing processes for

line has been established, which helps

eliminating complex and time-consuming

particularly valuable during the COVID-19

itself comes next. Knowledge of which

back to the process development design

conventional biotherapeutics, like mono-

to move process development off of the

site transfers.

pandemic, and we will continue to build on

product quality attributes are essential will

to

manufacturing-friendly

clonal antibodies, and unique molecules,

critical path and dramatically acceler-

these capabilities going forward.

help

select

drive the design of the process develop-

solutions. Having established technology

such as Fc fusions and other fusion mol-

ate timelines. This work is supported by

ABOUT AVID BIOSERVICES

From a supply chain perspective, we

ment program. The right CDMO can help

transfer policies in place that clearly out-

ecules, enzymes, vaccine subunits, and

our experienced analytical team, which

Avid Bioservices is a dedicated contract

have not seen any supply challenges

clients fully flesh out the relevant quality

line individual responsibilities helps to

complex recombinant proteins.

has a wide range of established platform

development and manufacturing organiza-

beyond what we typically face under nor-

attributes to ensure development of the

ensure that each individual has the appro-

Avid provides fully integrated cGMP bio-

methods and can also develop custom

tion (CDMO) focused on development and

mal conditions. Overall, we have not expe-

right product for their program. For many

priate training on documentation, knows

manufacturing services for both clinical

methods, including plate- and cell-based

cGMP manufacturing of biopharmaceuti-

rienced significant impact to our day-to-

antibodies, there is a well-established

their role in the tech transfer process, and

and commercial supply. We support proj-

potency assays, for each project. Avid

cal products derived from mammalian cell

day operations or our ability to provide

number of quality attributes, where plat-

understands the scope of the information

ects from concept to commercial supply,

continues to expand in development and

culture. The company provides a compre-

process development and drug substance

form methods are readily available. For

required for a successful tech transfer.

including clone selection, protein charac-

manufacturing to maintain a bench of sci-

hensive range of process development and

manufacturing services.

more complex antibody-like constructs

terization, upstream (batch, fed-batch, and

entists and capacity to immediately on-

high-quality cGMP clinical and commercial

perfusion), and downstream process devel-

board new programs.

manufacturing services for the biotechnol-

and recombinant proteins, the level and

RAPID TRANSITION FROM EARLY TO LATE

In March, Avid Bioservices was honored

ogy and biopharmaceutical industries.

to receive 2020 Contract Manufacturing

With over 25 years of experience producing

type of glycosylation and less common

PHASE AND COMMERCIAL LAUNCH

opment, using a wide range of mammalian

MAKES A DIFFERENCE

posttranslational modifications make each

Technology transfer can be even more suc-

expression systems.

For accelerated projects, such as those

product and process unique. This is where

cessful — and efficient — if the transition

All of these services are provided from

Organization (CMO) Leadership Awards for

monoclonal antibodies and recombinant

involving process development and pro-

the experience of Avid matters the most

from early preclinical work to GMP produc-

one location in Southern California that

Capabilities, Expertise, Reliability, Com-

proteins in batch, fed-batch and perfu-

duction of antibody and antibody-like con-

— to deliver on programs in the shortest

tion for early- and late-stage clinical trials

also includes development laboratories

patibility, and Service based on market

sion modes, Avid’s services include cGMP

structs to combat SARS-CoV-2, an estab-

amount of time with the least level of risk.

and, ultimately, commercial production, is

and experts in analytical method devel-

research and surveys conducted by Indus-

clinical and commercial product manufac-

PROJECT MANAGEMENT STRUCTURE

lished and effective project management

Investing time up front to develop the

performed seamlessly at one location, as it

opment, qualification and validation, QC

try Standard Research (ISR) and presented

turing, purification, bulk packaging, sta-

structure can make the difference between

TPP can help avoid later problems that

is at Avid Bioservices. As a result, all phas-

release and stability testing, and CMC reg-

by industry publication Life Science Lead-

bility testing and regulatory strategy, sub-

ulatory support.

er. We were also named a 2020 CMO Lead-

mission, and support. The company also

ership Award Champion in the categories

provides a variety of process development

of Expertise and Service.

activities, including cell line development

can add significant costs or delays. Fur-

es of development and production proceed

The structure should include a well-

thermore, it enables the development of

within the same quality and project-man-

defined sequence of project management

a comprehensive analytical strategy for

agement systems.

steps, from an initial kick-off meeting and

measuring relevant quality attributes early

The teams involved are in close prox-

regulatory strategy meetings to regular

in the program during development, which

imity and can readily communicate with

project and technical breakout meetings.

accelerates timelines.

success and failure.

Our project management program ensures that each client project is viewed

gratifying,

and optimization, cell culture and feed

quality, and business perspectives and

because Avid’s entire business philosophy

optimization, analytical methods devel-

one another. Process development scien-

provides continuity and seamless trans-

is built upon the concept of doing whatever

opment, and product characterization.

from

technical/scientific,

operational,

A project management system should be

CDMOs with extensive experience in

tists can interact directly with operators

fers as projects progress. When onboard-

sufficiently flexible to allow for the devel-

biopharmaceutical process development,

and plant engineers to understand how

ing

opment of solutions tailored for each cus-

such as Avid Bioservices, have worked with

a process may actually be performed at

evaluations and gap analyses to achieve

tomer and each specific project.

many different biomolecules and found

production scale. This feedback helps pro-

first-time-right success for new projects.

projects,

we

conduct

A project timeline — with contracted

solutions for a wide range of challenges.

cess development efforts stay focused on

Regardless of whether a project is early

Many of the quality attributes are common

aspects of the process that will have the

or late stage, we always develop processes

should be established at the start and made

among biologics, but the importance of

greatest impact on practical implementa-

with commercialization in mind, further

visible to all internal and external team

each can vary immensely from one product

tion. The result is a lean and cost-effective

reducing timelines as projects progress

members. A well-defined escalation struc-

to another, and some are unique. That is

manufacturing process that is optimally fit

and leading to robust processes from a

ture is also essential to ensure that issues

where long-term experience helps; it can

for the production facility. Often, one or

CMC/manufacturing point of view. Our

that do arise are rapidly brought to the right

be applied even to new biomolecules and

more key team members follow the project

process development, manufacturing, and

organizational level — even up to the CEO if

structures not seen before.

through all of the phases, ensuring continu-

quality teams partner seamlessly to ensure

ity of knowledge and operational success.

that operations result in safe, high-quality

Joint steering committee meetings pro-

THE VALUE OF TECH TRANSFER EXPERTISE

With this approach, clients can imme-

products.

vide the right level of executive oversight

Technology transfer has a direct impact on

diately transition to commercial supply

to review high-level milestone advance-

the level of success of a cGMP manufac-

with the same company at the same site

potential

ments, discuss updates on the program

turing campaign, particularly for acceler-

and avoid the need for technology trans-

Bioservices is actively working with its cli-

and potential changes to the scope, and

ated projects. A well-established team that

fer, either between different outsourcing

ents to develop robust processes and high-
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For intensified projects, similar to
COVID-19

awards

are

truly

P

facility-fit

deliverables and action/decision logs —

needed — and addressed.

These

therapeutics,

Avid
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IN CONVERSATION

DELIVERING BREAKTHROUGH
MEDICINES FOR RARE
HEMATOLOGIC DISEASES
AND CANCERS
FORMA THERAPEUTICS RECENTLY COMPLETED ITS
TRANSFORMATION FROM A RESEARCH ORGANIZATION TO
AN INTEGRATED BIOPHARMA COMPANY AND IS ADVANCING
EXCITING CANDIDATES THROUGH THE CLINIC.
Emilie Branch, editor at Pharma’s Almanac, sat down with FORMA Therapeutics CEO Frank D. Lee to
discuss this transformation and the innovative compounds in the FORMA pipeline.

to either increase healthy hemoglobin levels or decrease 2,3-diphosphoglycerate

The second program that FORMA is ex-

good for patients. FORMA ensures that

(2,3-DPG, a metabolic intermediate that

cited about originated from their genetics

their staff understands the experiences of

decreases Hb–oxygen affinity to promote

research. FT-7051 is a novel potent and

patients suffering from the diseases they

oxygen offloading in tissues) levels. In

selective inhibitor of CBP/p300 binding to

are hoping to treat by bringing patients to

vitro studies have shown FT-4202 to have

DNA with the potential to treat castration-

the campus.

a favorable impact on both. In addition, it

resistant prostate cancer (CRPC) and oth-

In addition, FORMA’s leadership has

is an easy-to-take, once-daily oral medica-

er AR-expressing cancers. Suppression

been selected not only for their experi-

tion with an attractive safety profile.

of CBP/p300 by FT-7051 has the potential

ence, but for their passion for the work.

By activating the natural PKR activity

to block androgen and estrogen receptor

For instance, Chief Medical Officer Pat-

of RBCs through a multimodal approach,

signaling and promote antitumor activ-

rick Kelly, M.D., worked at sickle cell cen-

FORMA believes that FT-4202 may nor-

ity. By inhibiting CBP/p300, therefore,

ters for most of his career, and as such is

malize ATP and 2,3-DPG levels, thereby

FT-7051 offers a potential therapy for pa-

intimately familiar with treating sickle cell

improving overall RBC membrane health,

tients whose cancers are dependent upon

patients and understands the devastating

increasing hemoglobin, and decreasing

AR signaling, including those resistant to

impact that SCD can have.

vaso-occlusive crises.

anti-androgen therapies.
The biology of the AR cascade has been
associated with many types of cancers, but

employees

advantage. SCD patients have a high rate of

molecules developed to inhibit this path-

enables appropriate work–life balance,

noncompliance. One available medication

way have failed to be sufficiently targeted,

and encourages everyone to perform at

requires monthly infusions, which many

preventing dosing at a level that is both

their best and focus on the mission of

patients believe indicates that they have a

effective and tolerated by patients.

delivering for patients. By investing in
their culture, values, and people, FORMA

FT-7051 appears to be highly targeted with

Therapeutics is setting the stage for great

three to six months to work, requires many

little or no off-target effects. FORMA antic-

things to happen.

dose adjustments, and often causes side

ipates initiating a phase I study in castra-

effects similar to chemotherapy agents.

tion-resistant prostate cancer in the sec-

As a result, despite two recent new approv-

ond half of 2020. The company believes

EXECUTING ON VISION TO DELIVER
BREAKTHROUGH MEDICINES

als, there is still a significant unmet medi-

that FT-7051 may also have utility for the

Each pipeline candidate was developed in

cal need.

treatment of small cell lung cancer and

house and is protected by wholly owned

A multicenter, placebo-controlled phase

some AR-driven breast cancers, two other

intellectual property through at least

I trial involving up to 100 patients is

cancer types with few therapy options

2038. With this exciting pipeline, exten-

currently underway to assess the safety

available today.

sive funding, and talented and committed

FORMA Therapeutics was founded as

where the company had the greatest po-

treatment of SCD, which presents an op-

an early discovery company leveraging

tential to develop breakthrough thera-

portunity to be a true breakthrough ther-

activation by FT-4202 increases oxygen

extensive chemistry expertise and capa-

pies that will have a measurable impact

apy for sickle cell patients.

affinity and decreases sickle hemoglo-

bilities in high-throughput screening and

for patients.

gun to execute on their vision to become

anticipated later this year. Early results
in healthy patients indicate that PKR

To be truly successful at drug development,

ering breakthrough medicines.

proof of concept, with final results

SCD occurs when two defective hemo-

bin polymerization, with an attractive

FORMA’s sharpened focus on serving

globin genes are inherited, leading to

safety and tolerability profile. FORMA

search partnerships and licensing deals.

patients with rare hematologic diseases

the formation of sickle hemoglobin (HbS)

Therapeutics expects the data generated

At the end of 2018, FORMA elected to

and cancers contributed to the success-

that polymerizes upon deoxygenation.

from this study to enable a pivotal trial

transform itself from a research-focused

ful closing in December 2019 of a $100

This polymerization leads to red blood

in SCD.

company to a fully integrated biopharma-

million Series D financing round led by a

cell (RBC) sickling, chronic hemolytic

Ultimately, the company believes that

ceutical organization with the capability

syndicate of venture funds.

anemia, and vaso-occlusion, all of which

this drug could serve as a foundational

The newly raised capital will enable

contribute to acute painful crises, end

therapy. With its safety profile, multimod-

FORMA Therapeutics to support ongo-

organ damage, reduced quality of life,

al mechanism of action, and lack of drug–

ing clinical development of exciting

and early mortality.

drug interactions, FT-4202 has the poten-

A FOCUS ON RARE HEMATOLOGIC
DISORDERS

pipeline candidates, including FT-4202,

SCD is the most common monogenic

tial to be given to patients at a young age

FORMA’s pyruvate kinase-R (PKR) acti-

disorder, affecting approximately 100,000

(SCD is generally detected shortly after

Another key aspect of FORMA’s trans-

vator for the treatment of sickle cell dis-

people in the United States and millions

birth), leading to early disease modifica-

formation into an integrated biopharma

ease (SCD); FT-7051, a novel and potent

globally. Despite recent advances in treat-

tion and thus potential avoidance of the

company was the decision to focus on

selective inhibitor of CBP/p300 binding

ment, most patients with SCD still suffer

effects of SCD that develop later in life.

the discovery, development, and com-

to DNA for androgen receptor–driven

from lifelong disability, significant morbid-

The U.S. FDA has granted Fast Track and

mercialization of transformative medi-

cancers; and various compounds at the

ity, reduced quality of life, and life expec-

Rare Pediatric Disease designations for

cines for patients with rare hematologic

preclinical stage.

tancy reduced by 25–30 years.

FT-4202 in SCD.

Q2 2020

workforce, FORMA Therapeutics has be-

TAKING CARE OF PATIENTS AND
EMPLOYEES

genetics and established numerous re-
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growth,

ventional treatment — hydroxyurea — takes

The lead candidate is FT-4202 for the
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for

On the basis of preclinical research,

scientific expertise and determining

for patients.

opportunities

more serious form of the disease. The con-

was reached after reviewing FORMA’s

to develop and commercialize products

As importantly, FORMA strives to create
a positive work environment that offers

From the patient perspective, an easy-

and tolerability of FT-4202 and obtain

diseases and cancers. This decision

ney and have a genuine interest in doing

to-take oral pill would be a tremendous

MULTIMODAL THERAPY FOR SICKLE
CELL DISEASE

TRANSFORMING FROM AN EARLY
DISCOVERY TO AN INTEGRATED
BIOPHARMA COMPANY

it is essential to focus on the patient jour-

SELECTIVE INHIBITOR OF ANDROGEN
RECEPTOR SIGNALING

Marketed drugs for SCD are designed

a great company helping patients by delivP
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fore patients’) needs. Furthermore, they

SECURE VALIDATED SHIPPING

apply a rigorous approach to quality and
continuous improvement. They are also
transparent about their operations, providing extensive metrics reporting, in-

THE ESSENTIALITY OF
TRANSPORTATION TO
THE PHARMA INDUSTRY

transit visibility, and milestone updates.
As a result, strategic transportation
partners become incorporated within the
quality management practices of their
customers. They offer uniformity, reliability, and high-quality delivery of crucial pharmaceutical products. They also
ensure that their customers’ access to
markets and patients’ access to life-saving
medications are maintained at all times,
even under crisis situations. Because they
are value-driven and not focused solely on
cost, they also enable their customers to
achieve revenue recognition.

BY ANDREW T. BOYLE, BOYLE TRANSPORTATION

BOYLE TRANSPORTATION AS A
STRATEGIC TRANSPORTATION/LOGISTICS
PARTNER
Boyle Transportation brings the quality,
safety, and security expertise developed
over decades of disciplined experience
transporting sensitive cargo for both
the life science and government/defense
markets. We operate a closed-loop system with a company-owned fleet of vehicles and highly qualified, vetted, trained,
and uniformed professional driver–employees. Because there are no handoffs

Boyle Transportation, through its strategic, collaborative
logistics and transportation services, is helping
pharmaceutical companies get life-saving medicines
to people in need despite the challenges posed by the
COVID-19 crisis.
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TRANSPORTATION IN A TIME OF CRISIS

be exposed at different points of the

BENEFITS OF TRANSPORTATION AS A

to a third party, we are able to apply rigor-

Aside from healthcare workers, one

cycle and in times of crisis. They wonder

STRATEGIC RESOURCE

ous protocols.

sector that tops the list of truly “essen-

why they cannot access service and why

Taking a strategic approach to logistics

Our advanced temperature-controlled

tial” services during the present pan-

they may experience critical shortages

and transportation has significant advan-

trailers are outfitted with premium speci-

demic is transportation. Transportation

of their product in markets where it’s

tages over the transactional approach.

fications and technologies and undergo

networks are always essential, but that

needed.

The establishment of a mutually benefi-

extensive calibration and validation in ac-

essentiality becomes even more pro-

By definition, a transactional approach

cial, long-term relationship ensures that a

cordance with USP <1079> to confirm that

nounced during times of crisis. Prod-

lacks long-term collaboration and often

deep level of trust is developed, the spe-

the sensors are accurate and prove the ef-

ucts from the mundane (toilet paper) to

any meaningful level of trust. When the

cific needs of the pharma/biotech com-

ficacy of the trailer’s temperature control.

the critical (life-saving medicines) are

need for support is greatest, such as in

pany are met, and support is guaranteed,

only effective to the extent that a trans-

a crisis like the COVID-19 pandemic, it

particularly when the need is greatest.

portation and logistics strategy can be

simply doesn’t exist. In addition, a low

Transportation companies that com-

day delivery up to 1,000 miles. This point-

executed.

price-per-shipment focus often leads to

mit to such strategic collaborations with

to-point, expedited service removes the

In the United States, 71% of surface

higher overall cost due to product dam-

their

high

risk of damage or temperature excursions

freight transportation spend is allocat-

age, temperature excursions for temper-

retention of a skilled and knowledgeable

and eliminates the need for cumbersome

ed to trucking, and the industry employs

ature-sensitive drug products, missed

workforce,

packaging associated with other modes of

more than 7.5 million people — nearly 6%

pickups, uncoordinated handoffs, and

validate and track temperature perfor-

of the American workforce.

over-the-road safety failures. Working

mance, and extensive risk-management

We are the employer of choice in domes-

with companies that outsource to sub-

systems to ensure safety and product

tic transportation, having been named the

THE COST OF A TRANSACTIONAL

contractors can lead to a lack of uni-

integrity. Because of the mutually ben-

Overall Best Fleet to Drive For in 2020 for

APPROACH

formity, reliability, quality, and on-time

eficial, long-term relationship with the

the United States and Canada. Quite sim-

Developers and manufacturers of phar-

execution. The situation becomes more

client, these professional organizations

ply, our philosophy is to invest in outstand-

maceuticals who treat transportation and

challenging if serving the specific needs

commit to the significant capital invest-

ing professionals, who in turn provide an

logistics as a transactional cost center,

of the life science industry is not a core

ments in equipment and technology that

excellent service experience to our valued

rather than as a strategic resource, can

competency of the transport company.

directly address the client’s (and there-

clients. Clients then want to continue to do

customers

generally

advanced

have

technologies

Because trucks are staffed by teams of
two professional drivers, we provide next-

to

shipping.
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TRANSPORTATION
NETWORKS ARE ALWAYS
ESSENTIAL, BUT
THAT ESSENTIALITY
BECOMES EVEN MORE
PRONOUNCED DURING
TIMES OF CRISIS.

DEVELO PING S OLUTIO N S

Andrea Baiocchi

Vice President & Site Director, Avara Liscate
Avara Pharmaceutical Services

Avara Liscate: High Standards
and Expertise in Sterile
Manufacturing

STERILE MANUFACTURING

up the position of Customer Relationship Leader. He is now applying his 15
years of manufacturing and quality
experience to leading the Project Management function, ensuring that Avara
Liscate continuously improves on its
ability to provide the most exceptional
client experiences.

believe it is important to show our valued
employees that we are committed to them
vara Pharmaceutical Ser-

was formerly owned by Pfizer — has

It is important to remember that, while

vices’ Liscate sterile man-

benefitted in recent years from €30

we don’t know how long this pandemic

ufacturing facility com-

million of investment into new technol-

crisis will last — perhaps three or six or

pleted several successful

ogy and equipment, as well as a variety

even nine more months — the length of

regulatory inspections in 2019. We

of facility improvements. We have a di-

in a meaningful way.

business with us, and thus we can reinvest

challenges created by the spread of this

time will be finite, and the country will

continue to build on our high standards

verse staff of over 200 highly skilled

in our great people — a virtuous circle.

terrible virus.

eventually return to normal operations,

and extensive expertise to deliver high-

team members and a proven, 50-year

even if that is a “new normal.”

quality products on time and in full.

track record in sterile manufacturing,

Here at the Liscate, Italy,
facility, we offer liquid and
lyophilized fill-finish of sterile
injectable products, highcontainment capabilities, and
a comprehensive range of
manufacturing and packaging
capabilities.

Boyle Transportation also leverages

The safety of our coworkers continues

real-time communication technology to

to be the highest priority. In addition to

Throughout history, Americans have

track each vehicle’s location, route, and

the safety management systems installed

been called upon to serve their fellow citi-

A Flexible and Reliable CMO Experience

estimated time of arrival (ETA), as well as

in all of our trucks, our extensive train-

zens in times of need. Many of our employ-

Avara Pharmaceutical Services is a

currently export to around 40 coun-

its temperature throughout transporta-

ing program and excellent maintenance

ees were already heroes before they came

contract

tries worldwide.

tion. Customers have complete visibility

systems, we have established additional

to work for Boyle Transportation — they

(CMO) whose goal is to provide an ex-

into shipment information via a web and

protocols, such as “Contactless Delivery,”

served in the military, were first respond-

ceptional manufacturing and packag-

Successful Regulatory Inspections

email interface. The temperature and

to ensure social distancing is achieved.

ers, or simply helped friends and family

ing experience by utilizing our insti-

In 2019, our facility closed out the year

location history are downloadable as a

Furthermore, we went to great lengths to

members in a time of despair.

tutional expertise, flexible and lean

by completing several successful regu-

PDF in case the customer needs to retain

acquire personal protective equipment

Through their work at Boyle Transporta-

management structure, proven track

latory inspections. These included pre-

Meeting the Challenge

it for quality or security purposes. It also

for our personnel to arm them with the

tion, they are being given another oppor-

record

and

approval inspections by AIFA, ANVISA,

The appointments of these seasoned

remains accessible at any later date from

tools to do their jobs safely. Eighty per-

tunity to shine, by delivering life-saving

extensive global reach. In addition,

MFDS Korea and, most recently, the

professionals have proven fortuitous,

our system.

cent of our administrative team is working

medicines that millions of Americans rely

we are focused on improving our op-

U.S. FDA for a new client’s product to be

as we recently were faced with the

remotely but continues to support our pro-

upon. It is an incredible and challenging

erating costs by simplifying our sup-

manufactured in the Small Volume Par-

great challenge of maintaining our

fessional drivers and maintenance crews.

mission, but one that we are built to follow

ply chain and reducing client risk. We

enterals department. The U.S. FDA also

business continuity through the global

To show our appreciation of the efforts

through on. We know that all of our driv-

are continuously working to identify

conducted a routine GMP inspection

COVID-19 crisis. By following our Busi-

As a transporter of pharmaceuticals,

of all our drivers and mechanics, Co-pres-

ers, mechanics, and other staff will be safe

new ways to drive efficiencies, provide

for the Lyophilization department. We

ness Continuity Plan and the directives

Boyle Transportation’s essentiality has

ident Marc Boyle and I are foregoing our

and careful. We also want them to be very

security of supply, enhance regulatory

were delighted that these inspectors

of local and world health authorities

become even more elevated during the

salaries for six months and will distrib-

proud of what they are doing to help the

compliance, and build long-term confi-

acknowledged the high standards and

and efficiently utilizing all resources,

crisis. In addition to the normal distribu-

ute this money equally to all of them. We

country in such a great time of need.

dence by delivering on our commitments.

experience at Avara Liscate by recom-

we were able to mitigate the spread of

mending approval of the new product.

the virus, safeguard the health of our

BOYLE’S RESPONSE TO THE COVID-19
PANDEMIC

P

manufacturing

of

regulatory

organization

success,

tion patterns associated with pharmaceu-

Liscate Overview

tical manufacturing and consumption,
our clients have engaged us to serve a

ABOUT THE AUTHOR

direct role in the fight against the virus.

as well as 15 years in contract integrated manufacturing and packaging. We

employees, and ensure required pro-

Here at the Liscate, Italy, facility, we

Leadership Expansion

duction levels to support continuity

offer liquid and lyophilized fill-finish

With the completion of such an encour-

of supplies and deliver on our com-

Whether this means HIV drugs used on an

Andrew T. Boyle

of sterile injectable products, high-

aging year in 2019, Avara Liscate has

mitment to our clients. Because our

experimental basis for COVID-19, medi-

Co-President, Boyle Transportation

containment capabilities, and a com-

been looking forward to supporting ex-

facility is responsible for producing

prehensive range of manufacturing

isting and new clients in 2020. To fur-

essential sterile drugs to support the

and packaging capabilities, including

ther enhance our service capabilities,

treatment of patients with the most se-

aseptic filling into vials and ampoules;

we appointed Vincenzo Riello as Man-

vere cases of COVID-19 and others in

terminal sterilization; lyophilization;

ufacturing Director to the leadership

intensive care, this was of the utmost

development labs and small-scale pi-

team at the beginning of 2020. Riello

importance. We are thankful that our

lot equipment; multi-country labeling,

has a wealth of experience in sterile

facility was able to maintain its opera-

finishing, and serialization; automated

manufacturing gained over many years

tional status throughout the duration

and manual packaging, including kit-

in both large pharma organizations and

of the pandemic and continue to de-

ting; and high-volume automated pack-

CDMOs. Our previous Manufacturing

liver the life-saving medications to the

aging and labeling. Our facility — which

Director, Marco Scanziani, has taken

patients we serve.

cine used to intubate critical patients, or

Andrew is Vice Chairman of the American Trucking Associations and
a director of the American Transportation Research Institute (ATRI).
He is a member of the Business Advisory Committee of the
Northwestern University Transportation Center, a director of the
House of Hope, and a trustee of Eastern Bank. He earned an MBA from
Northwestern University’s Kellogg School of Management and an AB
from Bowdoin College.

test kits, our clients have turned to us due
to the trust that we have established over
years of service. This is an incredible
honor and massive challenge.
In the face of the COVID-19 pandemic,
millions of Americans are relying on us —
from our professional drivers and main-

LinkedIn www.linkedin.com/in/andrew-boyle-74052617/
Email andrew.boyle@boyletransport.com

tenance crews to our office staff — to do
our jobs as effectively as ever despite the
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> CUSTOMER SUPPORT

POSITIONING A CDMO
TO MEET FUTURE NEEDS

marle FCS is the flexibility we offer cus-

able to upgrade and expand the capabili-

erators and the QC lab. The building was

their workstations. The team that writes

tomers in terms of the types and scales of

ties of the QC lab while also increasing the

designed to enable the safe delivery of

procedures is collaborating more effi-

projects we can address and our willing-

capacity of the R&D lab, creating further

process samples, given the chemical haz-

ciently with operators and QC personnel,

ness to invest in technologies and capa-

opportunities to upgrade the overall infra-

ards that might be present, from the pro-

leading to the more efficient development

bilities to ensure success. We pay close

structure, equipment, and capabilities as

duction area to the QC lab. In addition, the

of practical procedures. The results are

attention to the evolving concerns of our

required to meet our customers’ needs.

flow through the lab was designed to allow

positive — we have realized both intended

existing or potential customers when eval-

The QC lab, now 60% larger, provides

operators in the control room to interact

and unintended benefits from the design,

uating potential investment opportunities

a more effective working environment.

directly with QC technicians. The close

which led to even stronger support for our

and are always ready to invest in capabili-

There is ample space for the integration of

proximity of the control room and QC lab

clients and accelerated time to market.

ties and resources that will enable us to

existing equipment, including inductively

and the inclusion of collaborative work-

The collaborative relationship between

meet key market needs.

coupled plasma mass spectrometry (ICP-

spaces significantly increased the level of

the Tyrone site and the South Haven GMP

We also strategically invest in proj-

MS) for elemental metal impurity analy-

interactions and productivity between the

plant is also tremendously beneficial,

ects designed to enhance our overall per-

sis, and for the expansion of analytical

two groups.

allowing us to enhance our management

formance. These investments not only

capabilities to support the rapidly growing

improve our capabilities but also our safety

RSM business.

and quality performance, further building

>	
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of change and other systems that align

information management system (LIMS)

with cGMP requirements for an RSM

accessible to both laboratory and produc-

supplier.

on our long track record of robust and reli-

FACILITATING COLLABORATION

tion personnel has also facilitated more

able service to the pharma industry.

Collaboration is a core Albemarle value

effective interactions between the two

MAJOR EQUIPMENT INVESTMENT AT

and an essential consideration when new

groups. Operators are able to work with QC

SOUTH HAVEN

ENHANCING RSM CAPABILITIES

designs are evaluated. We carefully con-

technicians and chemists to print sample

Investments have also been made at the

AND SECURITY OF SUPPLY WITH AN

sidered the interactions between the op-

labels and can access real-time data from

South Haven site. The installation of a

INTEGRATED OFFERING

Hastelloy conical dryer, which is sched-

We have successfully back-integrated key

uled to be completed by mid-2020, will

regulatory starting materials (RSMs) for in-

T

The implementation of a new laboratory

ternal use at our South Haven cGMP facility. This integration increases supply chain
he pharmaceutical industry is

es, and products. A quality-by-design (QbD)

security and provides an unparalleled

experiencing significant chang-

approach, top-notch quality systems, and

level of transparency into starting mate-

es, and many drug companies

foundational quality culture are all impera-

rials. This gives us the ability to identify

are looking to re-establish do-

tive, as is the ability to support projects from

and control impurities earlier in the API

mestic supply chains utilizing

lab-scale to large-scale commercial pro-

manufacturing process and to collaborate

U.S.-based CDMOs. Albemarle

duction as they advance through the clinic.

to implement potential process optimiza-

Fine Chemistry Services (FCS)

Albemarle FCS places great emphasis on

tions that will impact the quality of the

has a domestic footprint, an impeccable

establishing close relationships with our

API. The teams at South Haven and Tyrone

regulatory record, and a successful history

customers. Building on relationships estab-

collaborate to identify opportunities for

of collaboration, and is continuously en-

lished early on allows us to gain a deeper

improvement, set production schedules,

hancing its robust development and manu-

understanding of the specific projects and

and address logistical issues. Albemarle’s

facturing capabilities.

our customers’ longer-term needs.

customers benefit from this integration,

enable us to meet the growing demand

ABOUT THE AUTHORS

for existing products, expand solid prod-

Tyler Kerr
Operations Manager, Albemarle Fine Chemistry Services

ability to accept projects involving chal-

Tyler has 12 years of experience at Albemarle, beginning in 2007 as a Process
Engineer and transitioning through the role of Senior Operations Engineer
before taking on his current role as Operations Manager at the site in Tyrone,
Pennsylvania. Tyler received a BS in chemical engineering and an MBA from
Penn State University.

er has expanded capabilities to handle the

LinkedIn www.linkedin.com/in/tyler-kerr-47600a24/
Email tyler.kerr@albemarle.com

James Balog
Quality Control Supervisor, Albemarle Fine Chemistry Services

particularly as it relates to identifying

OPERATING IN A NEW WORLD

with a proven track record of scaling up for

impurities, method development, process

The pharmaceutical industry has been ex-

foreign and domestic clients, Albemarle

development, scale-up, regulatory compli-

periencing a heightened level of change

FCS provides the highest standards of

ance, and speed to market.

for the last decade. Quality issues at many

quality while maintaining a transparent,

Albemarle FCS also provides this service

lower-cost suppliers have led to drug short-

direct partnership between our team and

to external pharmaceutical customers. The

ages and concerns about supply chain se-

our customers to ensure optimal collabo-

industry has expressed a need for a reli-

curity, an issue further underscored by the

ration. Physical proximity makes commu-

able supply of high-quality U.S.-produced

evolving COVID-19 pandemic. Cost pres-

nication at every stage of a program sim-

RSMs, and our Tyrone site is equipped to

sures have also mounted as governments,

pler. Our excellent safety, environmental,

meet those needs. We recently invested in

insurers, and patients seek to address ris-

and quality records at both sites (South

capabilities to enhance our ability to meet

Andrew Waaso

ing healthcare costs.

Haven, Michigan, and Tyrone, Pennsylva-

the growing demand for smaller-volume

Operations Manager, Albemarle Fine Chemistry Services

nia) provide assurance to customers that

pharmaceutical intermediates and to pro-

UNDERSTANDING CRUCIAL CUSTOMER

their projects will meet the highest stan-

duce RSMs.

REQUIREMENTS

dards and not be delayed by problems with

Outsourcing partners must provide highly

regulatory agencies.

ing features a consolidated control room,
QC laboratory, and offices for production

efficient, secure, and cost-effective solutions that facilitate speed to market. They

INVESTING TO MEET CHANGING CUSTOMER

coordinators and lab analysts, creating a

must have the ability to thoroughly charac-

NEEDS

collaborative office area. By moving the QC

terize and control raw materials, process-

Another benefit of partnering with Albe-

lab out of the shared R&D space, we were
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lenging materials. The new Hastelloy dryprocessing of acidic and more corrosive
materials. In addition, this new unit will be
in a suite that allows drying, handling, and
packaging of Category 3 materials.
LEVERAGING EXISTING STRENGTHS
Whether it is through the reconfigura-

In addition, as a U.S.-based company

A new, state-of-the-art operations build-

uct production capacity, and increase our

James Balog began his career in 1992 as a process/environmental chemist
at Quality Chemicals, Inc. (QCI), advancing through various roles, including
QC Supervisor and R&D Chemist. After Albemarle FCS acquired the QCI
site, he held the role of R&D Chemist until 2016, when he transitioned into
his current role managing the quality control lab. James received a BS in
chemistry from the University of Pittsburgh.
LinkedIn www.linkedin.com/in/jim-balog-042776142/
Email james.balog@albemarle.com

Andrew Waaso is the Operations Manager at the South Haven Michigan
site. He has 13 years of experience at Albemarle, with varying roles prior
to becoming Operations Manager, including Process Technology Engineer,
Environmental Specialist, and HSE Manager. Andrew received a BS in
chemical engineering from Western Michigan University.
LinkedIn www.linkedin.com/in/andrew-waaso-pe-9b0697b8/
Email andrew.waaso@albemarle.com

tion of equipment layouts, the new construction of more efficient buildings, or
the installation of new technologies and
systems, we strive to facilitate collaboration and increase efficiency across
the site. With these and other strategic
investments to come, we will continue to
ensure the ongoing provision of innovative, state-of-the-art solutions to our customers as their needs evolve.
At Albemarle FCS, we are continually
gauging the current and future needs of
our customers — particularly in terms of
efficiency, cost-effectiveness, and security of supply — to direct our own investments to expand our capabilities and
capacity. As such, we are well-positioned
to support our pharma customers today
and in the future and sufficiently flexible
to adapt our operations or make further
investments should those needs continue to evolve.
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EQUIPMENT OWNERSHIP

EVALUATING MAINTENANCE COSTS

during Factory Acceptance Tests (FATs),

and other industries? The more businesses

Keeping equipment functional can be

often called “punch-list” items. Before

that can use the equipment, the more likely

costly regardless of whether the item is

purchasing a machine, anticipate that the

the equipment will retain its original pur-

new or used. Evaluation of new equipment

greater the level of customization, the lon-

chase value — unless it is highly customized.

upkeep requirements and estimated costs

ger the amount of time that will be required

The third factor when estimating val-

must be completed before purchase to

for troubleshooting and adjustments after

ue is, again, if the equipment has been

prevent acquiring a machine that will wind

start-up, continuing through its subse-

customized or if it fits within the OEM’s

up costing more than expected over the

quent operation.

original

standards.

Highly

customized

long term. The price associated with keep-

Every original equipment manufacturer

equipment has limited usage in other

ing equipment in good operational stand-

(OEM) has a unique process for building

applications or facilities, which decreases

ing is referred to as the “maintenance

equipment, which is why requesting that

its value to third parties. Standard equip-

cost.” Oftentimes, this spend includes

the manufacturer deviate too greatly from

ment with desirable options is more likely

routine or preventative maintenance as

their normal process can create an oppor-

to be repurposed and will have a greater

well as upgrades to software and controls

tunity for issues. This applies to custom-

market for resale.

when necessary.

ization within construction, operational

The fourth major consideration is the

typically

components, setup, and electronics and

scope of the global equipment market-

incurred after the initial purchase of the

control configurations. Extreme custom-

place. The opportunity to resell equip-

equipment. These costs generally include

ization may result in “Serial #1” equip-

ment is largely dependent on the exist-

a combination of spare parts, the techni-

ment builds that are completely special-

ing market supply and current demand. If

cian's and mechanic’s time, and consum-

ized, even though the product may have a

there are many pieces of equipment that

able-type materials. Both new and used

series or model number associated with

are essentially identical and all are read-

equipment require maintenance, although

the OEM’s standard portfolio of equip-

ily available to the market, prices will be

the amount of maintenance differs. Used

ment. Unique equipment is expensive to

driven down. The question then becomes,

equipment may need to be rebuilt, refur-

maintain because there is a greater likeli-

why are there so many of the same pieces

bished, reconditioned, repaired, or simply

hood that individual parts must be custom

of equipment available at the same time?

cleaned up in order to be put back into

made and therefore unavailable; it is also

Is the equipment obsolete? Or, is the OEM

operation. However, since the equipment

likely that personnel adequately equipped

no longer supporting that model with parts

is being purchased used, these repairs and

to service the unit are limited.

and service?

purchase and start-up costs and not nec-

FACTORING IN THE DEPRECIATION COST OF

ISSUES WITH RELYING ON OEMs FOR

essarily considered a maintenance cost

NEW EQUIPMENT

EQUIPMENT SUPPORT

for keeping the equipment in good opera-

New equipment depreciation is deter-

Operating complex equipment requires a

tional repair over the life of the machine.

mined by several factors. First, consider

range of skill sets. Understanding of the

the level of investment that the OEM put

interaction between the mechanisms and

THE RISK ASSOCIATED WITH NEW

into the design, development, and produc-

the electronic controls and knowledge of

EQUIPMENT

tion of the equipment. After sizing up the

the software require highly specific exper-

Any piece of equipment that is new to the

value of the machine to the OEM, deter-

tise. In order to maintain and troubleshoot

facility, whether it is purchased used or

mine if the purchase terms reflect their

such complex equipment, the owner will

new, requires first-time training. The ma-

investment in the product.

either need to hire that skill set, train tech-

Maintenance

costs

are

upgrades should be grouped in with the

COMMON CHALLENGES AND SOLUTIONS
OF EQUIPMENT OWNERSHIP AND USE
BY MATT HICKS, FEDERAL EQUIPMENT COMPANY

There are many factors to consider when tasked with acquiring the equipment needed to run a
pharmaceutical facility. Being aware of every upfront costs is a must when determining optimal
equipment ownership. A crucial concern when operating any business, and a driver behind
purchase decisions, is minimizing overhead to increase profit margins. All variables, including
the cost of training staff, maintenance and upkeep costs, the likelihood of each piece of
equipment’s depreciation, issues with software licensing, and the overall production process,
need to be considered before any purchase. At Federal Equipment Company, we offer state-ofthe-art used equipment, which can be a great strategy for cost savings for businesses.
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jority of new equipment training is dedi-

Purchase terms usually include warran-

nicians, or contract for it, usually from the

cated to teaching equipment operators;

ties, performance guarantees, and cover-

OEM. The solution is usually some combi-

while these operators must be taught to

age for product liability issues, including

nation of these available options for ser-

use the equipment safely and effectively,

defective design, specification, construc-

vice. During the purchase evaluation, the

the training required for in-house techni-

tion, and even workmanship. The OEM

OEM’s ability to support the equipment

cians and mechanics is often overlooked

must be able to recover these costs through

with a robust parts inventory that can be

to a fault. If technicians and mechanics re-

the price of the equipment, while most of

delivered quickly, and by an appropriate

ceive no training, then even the most min-

the value, particularly from the warranties

number of qualified support technicians,

ute equipment issue will require outside

and guarantees, is only gained by the origi-

is key. In the pharmaceutical industry, we

intervention and further troubleshooting.

nal purchaser. Once the original warranty

are seeing OEMs making technological

This will increase both the costs associat-

expires, which generally happens within

advances to support equipment remotely

ed with equipment downtime while the ma-

the first year or two after delivery, the value

through online channels, including virtual

chine is out of commission and the overall

of those terms applied to the equipment is

reality. These programs are very impres-

maintenance costs.

gone. Because of this, the equipment’s fair

sive but also very complex.

New equipment (that is also purchased
new) shouldn’t be expected to run seam-

market value depreciates rather rapidly in
its first year after delivery.

There are also cases in which an OEM
will no longer support a piece of equip-

lessly from the outset. These machines

Next, consider whether there is a

ment, which is why depending too heavily

can arrive with “bugs” or various operat-

demand for the equipment. Can the equip-

on the OEM can create problems over time

ing issues, including issues identified

ment be used across the buyer’s industry

— OEMs may choose not to store parts for
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older units or to educate technicians on

AN EQUIPMENT BALANCING ACT

repairs or parts support well after the OEM

older machinery to make room for parts

The equipment selected for use in pharma-

designates that model as “obsolete” or “no

and services to support new models. Addi-

ceutical projects is chosen based on pro-

longer supported.”

tionally, as operating systems advance and

cess requirements, cost, and need. Each

We recognize how valuable the OEM’s

software continues to update, keeping the

capital process or equipment acquisition

support is and we work directly with many

components available to support older

requires a balancing act. There are the

of the top names in the equipment manu-

systems may no longer be possible. OEMs

usual project considerations, including the

facturing industry to provide direct OEM

tend to focus on the newest machinery and

budget, timelines, and payback, as well as

support to our customers whenever pos-

train technicians to mostly support newer

the process parameters and product re-

sible. We also understand and appreci-

equipment.

quirements the equipment must meet. For

ate that our customers will continue to

example, developing a historically older

buy new equipment when it is called for,

RECONCILING EQUIPMENT SOFTWARE AND

drug product may require older machinery.

but that new equipment is not needed for

PHYSICAL MECHANISMS

In this case, there may not be enough of a

every project. There are certain processes

Equipment that runs on an operating

profit margin to support transferring that

where older technology is required or pre-

system and has a significant amount

process to newer equipment.

ferred, or where there is no budget for new

of controls integrated into its physical

Industry project managers must also

mechanisms will always require routine

evaluate whether the equipment will “fit”

We have leveraged our knowledge of the

software maintenance, which can lead to

the facility and the personnel. In this con-

marketplace and expertise in equipment

common software challenges involving

text, fitness is determined by the ability of

appraisal to acquire a huge selection of

access and skill. The question then be-

the mechanics and operators to work the

valuable equipment. Even if the equip-

comes, who has access to that software

machine, or if its operation will require an

ment we acquire is no longer supported by

for troubleshooting, maintenance, and re-

entirely new skill set. This also begs the

an OEM, it may be used as a replacement

pair issues? Once access is established,

question about whether a completely new

machine or further broken down for parts to

who has the skills to evaluate where a

storeroom will be needed to house the

support equipment that is still operating in

problem exists? There is an ongoing de-

equipment parts and consumables. Most

the field. Additionally, equipment that may

bate regarding “ownership,” or what is

of these considerations are driven by the

not fit into a pharmaceutical application

actually being purchased if the hardware

product and the production process, not

because it is an older technology or no lon-

bought is useless without a license for the

necessarily by the equipment itself.

ger meets Good Manufacturing standards

software required to operate it.
The protocol to transfer a software

equipment.

may still have value in other industries.
SOURCING FROM TOP OEMs AND

When you
think equipment,
think Federal Equipment

We understand that our customers may

license is usually within the software li-

RECOGNIZING CUSTOMER NEED

have limited budgets and timelines or an

cense agreement. These license terms are

At Federal Equipment Company, we source

urgent need to replace an existing unit.

rarely negotiated within the larger context

equipment made and supported by estab-

Our company has thousands of machines

of the equipment purchase. The software

lished, reputable equipment manufactur-

available in stock and possesses the

is generally supplied via license, and the

ers. These entities have robust support pro-

advanced technical knowledge to advise

equipment cannot function without the

grams that can assist and provide input on

our customers on our inventory. We have

software. Further complicating things,

issues requiring rebuilds, refurbishments,

over 60 years of experience in buying

the original owner of the software gener-

and upgrades. This includes upgrades for

and selling machines and are the largest

ally retains ownership of the software it-

controls, software, and operating systems.

stocking dealer of used industrial equip-

self, which can mean limiting the current

Equipment can remain valuable well after

ment for the pharmaceutical industry. At

owner’s, or even the OEM’s, ability to make

it is determined to be “obsolete” by the

Federal Equipment Company, we source

changes, repairs, and so on. It is common

OEM. If the equipment that needs support

the highest-quality machines and use our

for the license to include a restriction of

is a popular model, there may be third-

knowledge of the equipment market to

transfer without the software developer’s

party rebuilders who can manage these

offer the best machines available.

THINI
SHORTER
LEAD TIME
Federal Equipment Company has on-hand inventory in more
than 200 categories, enabling you to source reliable processing
and packaging equipment that’s housed in clean, climatecontrolled warehouses. We obtain most of our inventory by
providing asset management programs to large, multinational
companies. This gives you a wide range of options to get the
leading OEM-brand equipment you need from a reputable
source, and installed and operating in your facility as fast as
possible. No matter what your equipment needs are, make
Federal Equipment Company your first call.

P

consent.
Acquiring the right to use the software
has become a significant part of buying
equipment. The quickest path to acquire

ABOUT THE AUTHOR

a license to the software is by acquiring

Matt Hicks

equipment built by established, quality
OEMs that have properly acquired licens-

Chief Operating Officer & Counsel, Federal Equipment Company

es for reputable software and the rights to

Matt Hicks, Chief Operating Officer at Federal Equipment Company,
is a pharmaceutical industry veteran with more than 15 years of
experience helping companies get the most value and utility out of
their manufacturing and process equipment assets.

transfer those licenses, along with robust
service programs to support that equipment. And, when buying second-hand or
used, it is key to acquire equipment made

LinkedIn www.linkedin.com/in/matthicks/
Email matt.hicks@fedequip.com

by those OEMs who will continue to provide
that top-notch service and parts support.

+1 877 536 1509
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MICROBIOME CDMO

SELECTING A
MICROBIOME CDMO
PARTNER FOR THE
LONG TERM

As more microbiome-based therapies progress
through the clinic toward approval for market
launch, concerns over the lack of outsourcing
capacity for process development and
commercial manufacturing of live biotherapeutic
products are increasing. Arranta Bio is investing
heavily in both its process development and
cGMP manufacturing capabilities for the supply
of clinical trial material and in a new commercialready facility to ensure that companies in the
microbiome space have access to the specialized
expertise and facilities needed to bring novel
medicines to patients.

I

n addition, Arranta Bio can provide an accelerated path to firstin-human trials through actALIVE™, Arranta’s Fast-to-Clinic Program, which delivers high-yielding, high-viability live biotherapeutic products (LBPs) in an accelerated timeline based on Arranta’s
deep development history and proprietary AMB™ media blends
and ACP™ cryopreservatives.

MARKET GROWTH CREATES MANUFACTURING CHALLENGES
While no microbiome-based drugs have yet been commercialized,

B Y DAVE STEVENS AND JASON RAHAL, ARRANTA BIO

growth of the global human microbiome market, including diagnostic
tests and drugs, is expected to reach $1.7 billion by 2027.1 By 2022, the
therapeutics segment is expected to account for the largest share, driven by increased R&D funding for microbiome-based therapies worldwide. Other annual growth estimates for the microbiome segment range
from near 20% to more than 60%.2–4
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ALIVE Biotherapeutic
ProductsTM (aLBP)

the indications cover large patient popula-

It is essential to consider the entire pro-

a decade of institutionalized knowledge

tions, so securing large-scale manufactur-

cess from the start rather than limiting the

and experience gained developing micro-

ing capacity is critical.

focus to just the most proximal stages at

biome products that achieve critical prod-

Some companies with products in clini-

a given time. As products are scaled up,

uct attributes (such as high final form cell

cal development have invested in their

many of the critical product attributes

viability, long-lasting stability, and the ap-

own manufacturing facilities at a limited

become exponentially more important —

propriate administration release profile),

scale, because there were very limited op-

it is critical that this is understood at the

enabling microbiome products to have the

tions for outsourcing early clinical GMP

earliest possible stages of development to

best opportunity for clinical success.

production. A small number of established

avoid expensive and time-consuming de-

Our vision and strategy is to create a

biopharmaceutical contract development

velopment rework during the later stages

value proposition that is capable of serv-

and manufacturing organizations (CDMOs)

of clinical development. Arranta Bio offers

ing the pioneers at the frontier of these

offer limited services in the microbiome

customers a comprehensive development

exciting developments in the relatively

space; however, there are several appre-

program that considers all stages on the

new modality of the microbiome, provid-

ciable challenges across the outsourcing

path to commercialization from the very

ing outsourced development and scalable

options available. Specifically, many of

beginning via actALIVE™, “Arranta’s Fast-

manufacturing through to commercial-

Accelerated development

the CDMOs touting their LBP capability

to-Clinic Program,” which ensures produc-

ization, using a range of proven platform

Long-lasting stability

do not have the expertise or equipment to

tion of high-yielding, high-viability LBPs

technologies that accelerate development

successfully deal with anaerobic bacteria.

with increased stability, providing an ac-

timelines, and give microbiome innova-

Moreover, they lack the procedural and/

celerated path through LBP development

tors’ pipelines the best chance of success.

Viable, high activity

or physical controls to maintain the regu-

to first-in-human trials and beyond. Special

Efficient, scalable process

latory compliance standards required to

considerations are required for promoting

Gainesville, Florida, as Arranta Bio’s cen-

work with live organisms with the potential

maximum cell growth and supporting and

ter of excellence for early microbiome LBP

to form spores.

maintaining optimum cell viability during

development, we immediately embarked

Therefore, there is a paucity of CDMOs

downstream processing and freeze-drying.

on a significant capital expansion program

Most of the activity has been initiated by

dedicated to the microbiome space, and

The complexity of anaerobic organisms

for our process development capacity. Ar-

emerging biotechs, but big pharma firms

none are yet positioned to support the

with respect to cell banking, freeze-drying,

ranta has capacity for up to 50 process

are developing microbiome-based thera-

commercial launch of multiple products.

and even encapsulation under low-humidi-

development scientists and capacity to

pies as well — on their own and through

Adding to the challenge is the fact that

ty conditions can pose serious roadblocks

manufacture early clinical supply of live

licensing deals and development partner-

most of the very early stage microbiome

in microbiome LBP manufacturing.

biopharmaceutical

ships.

ALIVE Biotherapeutic ProductsTM
(aLBP) is Arranta Bio’s proprietary
platform for world-class development
and manufacturing of aLBPs using
over a decade of process development expertise in manufacturing aerobic, anaerobic, and spore-forming
organisms. Notably, aLBPs produced
by Arranta Bio have the advantages,
embodied by the ALIVE acronym, as
shown below.

A:
L:
I:
V:
E:

Immediate release & recovery

To

achieve

this

goal,

recognizing

products.

Arranta’s

Between January 2016 and July

companies lack some of the necessary

Retaining this vital product and process

world-class, commercial-ready facility in

2019, more than $5.4 billion was spent on

process development capabilities in-house

knowledge within a single organization

Watertown, Massachusetts, that will com-

partnerships and acquisitions in the thera-

and really need to partner with a CDMO

and program team is essential when look-

ply with current and anticipated regula-

peutic microbiome space.6 At least 200

that has significant specialized expertise

ing ahead toward the late-stage activities

tory requirements to support manufacture

firms are actively working on different as-

to support process development and scale-

on the critical path to commercial launch.

of phase III and commercial microbiome

pects of the microbiome, and the number

up of LBPs.

By selecting a CDMO with comprehensive

LBPs will come online in Q3 2020. As such,

5

Arranta Bio’s LBP Facilities
Gainesville: A Center of Excellence for Early Process Development
At the Gainesville purpose-built GMP
facility, our scientists, engineers, and
operators have worked with more than 135
different isolates, producing LPBs of all
types (obligate, facultative, and microaerophilic organisms) up to the 400-L scale. The
facility has capabilities for the production
of drug substance and drug product from
fermentation through encapsulation. The
management team and technical experts at
the site have a proven track record in both
process development and contract manufacturing.
In 2019, expansion of early-phase capacity,
including additional PD and QC labs and
additional GMP manufacturing capacity,
was initiated, which will be online this year.
Our experienced leadership team has
brought best-practice approaches to many
of the supportive elements required to be
considered a best-in-class CDMO, such as
considerable investment in IT systems, performance management, and quality systems,
and we recently kicked off the deployment

of Lean Six Sigma to further enhance our
reliability and foster a culture of continuous
improvement by putting the customer and
patient at the heart of everything we do.
Something of which we are very proud is
that every employee has a bonusable element of their compensation linked to both
the financial performance of the company
and our ability to deliver for our customers.
As an organization, we want to keep everyone connected to those goals and ensure
meaningful recognition of the importance
of meeting customer commitments on time
and in full across the organization.
The team in Gainesville has also developed
a set of 22 proprietary Arranta Media Blends
(AMB™) and 16 proprietary Arranta CryoPreservatives (ACP™), which we use to rapidly screen against client microorganisms to
identify optimum process conditions. Using
this approach with our actALIVE™ program,
we will develop a process and provide a
GMP batch in a shorter timeframe than a
typical development program.

Watertown: Commercial-Ready Facility on the Way
A new large-scale facility in Watertown, Massachusetts, will support
clients through late-stage clinical supply
to approved, commercial manufacturing
of their products. Arranta Bio is building an 80,000-ft2 site with manufacturing clean rooms and laboratories for
late-stage process characterization, QC
laboratories, and offices. Conversion of
the building to a state-of-the-art com-

mercial manufacturing facility that can
handle spore formers and anaerobic organisms is underway, and the facility will be
operational by the end of Q3 2020.
Once completed, the site will include multiple suites with single-use fermenters ranging
in scale from 500 L up to 4,000 L of capacity,
as well as lyophilization and encapsulation
capabilities.

capabilities and expertise across early

Arranta is offering microbiome innovators

EARLY PARTNERING IS ESSENTIAL

process development, clinical GMP, and

outsourced partnership opportunities that

The vast majority of these candidates

Selecting a microbiome CDMO partner

commercial supply capabilities, it is possi-

are simply not available anywhere else in

are in the preclinical or early phase clini-

with an eye on the long term from early

ble to simultaneously accelerate timelines,

the worldwide market.

cal development stage, but some have pro-

process

minimize cost and risk, and deliver a high-

gressed to phase II, and several are in phase

phases — who can also undertake and

III clinical studies. There is real concern

complete effective process characteriza-

ciently and effectively support early devel-

to-Clinic Program, which provides an ac-

the best opportunity for success in clinical

among developers of microbiome-based

tion to support process qualification en-

ARRANTA BIO RESPONDING TO MARKET

opment efforts. Our program management

celerated development timeline from the

trials and beyond.

therapies about commercial manufactur-

abling commercial approval and ongoing

NEEDS

capabilities will ensure that tech transfer

start of process development to the supply

When it comes to process character-

ing if their products receive approval be-

manufacturing and supply — is the optimal

Arranta Bio is that CDMO. Since our estab-

from Gainesville to Watertown occurs

of clinical material for proof of concept,

ization and the process validation, the

cause there is a lack of purpose-built com-

solution for overcoming all of these chal-

lishment in 2019, Arranta Bio has focused

seamlessly. At Watertown, the successful

using Arranta’s proprietary AMB media

amount and quality of information avail-

mercial manufacturing capacity for LBPs.

lenges. It is essential that the CDMO has

on serving companies seeking to develop

validation and production of late-stage

blends and ACP cryopreservatives for su-

able is typically predictive of the time and

Since most LBPs comprise commensal

foundational expertise in process devel-

and commercialize therapies targeting

clinical and commercial products are as-

perior performance.

cost required to complete it. The more in-

organisms or microbes that are already

opment and manufacturing of microbiome

the human microbiome. Partnering to se-

sured by our supply reliability enabled by

Arranta understands the significant

formation that is available, the better po-

present in and well tolerated by the human

products. We frequently see products de-

cure the deep microbiome expertise that

our specialized LBP facility design/con-

rolled throughput yield (RTY) jeopardy at

sitioned the intended commercial launch

ecosystem, microbiome-based drugs —

veloped using the traditional approaches

has become the foundation of Arranta

trols, significant installed capacity, and

every step of the production process as-

facility will be to optimize the process.

once their efficacy has been demonstrated

to drug development and manufacturing

was critical, so, in November 2019, Arran-

quality systems.

sociated with LBP microbiome products.

Information sharing requires a high level

— have a higher probability of reaching the

typically applied to small molecules or

ta Bio acquired Captozyme (Gainesville,

Accordingly, a carefully planned and ex-

of trust between sites. Arranta is in the

market than traditional small molecule or

biologics. However, most LBPs do not re-

Florida), which focused solely on process

SUPPORTING CLIENTS FROM START TO

ecuted quality by design (QbD) approach at

unique position within the microbiome

biologic drugs. Consequently, many of the

spond well to these approaches given their

development and early clinical scale-up

FINISH

the earliest stages of development for ev-

space that it is able to facilitate this entire

drugs that have reached phase II/III have a

unique characteristics and processing

of LBPs. Captozyme’s founder Dr. Aaron

In addition to our differentiated focus on

ery unit of operations in the manufacturing

life cycle from the bench to market for a

good likelihood of receiving marketing au-

requirements, and as such it is vital that

Cowley (now Arranta’s Chief Scientific Of-

microbiome-derived products, Arranta Bio

process — from cell bank to encapsulation

client. Moreover, the technical team that

thorizations. For many of these products,

companies start with the end goal in mind.

ficer) and his team bring to bear more than

brings to customers our actALIVE™ Fast-

— is absolutely critical to give the product

performed the basic scientific work early

of clinical trials reached 2,400 in 2018, up
1.5 times compared with 2017.7
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through

clinical

quality outcome.

The agile, flexible, and experienced
team at the Gainesville facility can effi-
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on can be involved and actually on hand

client timelines or their expectations

projects, but overall other CDMOs are not

to support and troubleshoot the launch

around cost or quality.

committing to commercial capacity until
there is an established demand for it.

from our Watertown commercial-ready

Arranta’s leadership team shares a

facility. The result will be compressed

strong conviction that, for strategic part-

Arranta Bio has committed $100 million

timelines and reduced cost and risk to

nerships to be successful, investment

to build end-to-end capacity as the first

the client.

must be a two-way street for effective

dedicated microbiome CDMO. Doing so

and timely communication and decision-

represents a real belief and commitment by

SERVICE, ARRANTA BIO STYLE

making. We strive to move hand in hand

Arranta Bio’s management to support the

Serving clients, whether large or small,

with our long-term partners, working on

commercialization of novel LBPs once they

involves transparent and proactive com-

the fundamental premise that if they are

are approved in a facility that is custom de-

munication and effective execution of

successful, Arranta will be successful by

signed to support microbiome products.

program requirements. Providing this lev-

proactively considering future needs to

By taking this approach, we believe that

el of service on a continual basis requires

provide optimal service and assurance of

Arranta Bio is as much a pioneer in the

the right people, processes, and systems

ongoing support.

field of microbiome-based therapies as the
companies developing novel LBPs. Custom-

embedded in the client program management organization. CDMOs have the

INVESTED IN THE SUCCESS OF

ers recognize and appreciate this fact, par-

opportunity to differentiate themselves

MICROBIOME-BASED THERAPEUTICS

ticularly that Arranta has as much at stake

by embracing program management as

While other CDMOs are waiting for the

as they do in the success of these novel

critical to achieving the agility, flexibil-

first product to be approved and actual

medicines. Our intent is to enable com-

ity, and responsiveness required to meet

demand for commercial manufacturing

panies focused on unlocking the microbi-

evolving customer needs and ongoing

capacity to materialize, Arranta Bio is al-

ome to get their products to market and

expectations for quality, communication,

ready investing significantly in a commer-

support the further growth of the industry.

and delivery. When it comes to customer

cial-ready production facility, even though

The future is certainly exciting. The

team programs, the entire senior leader-

the full capacity is not yet needed. A limit-

bounty of evidence linking the microbiome

ship routinely meets to ensure proactive

ed number of other CDMOs are expanding

to many aspects of human health can no

resolution of risks before they impact

existing facilities to support early clinical

longer be ignored. Once the first products

Nice Insight has compiled primary and secondary data to provide a view on
the pervasive demand for oral solids and their formulation, development, and
manufacturing. This report provides insights into each drug form segment,
therapies in the pipeline, and regional activity. A proprietary contact outsourcing
pricing study provides insights for both buyers and sellers of services, with

receive approval for commercial launch,

prevailing practices in the bundling of integrated formulation, development,

funding will almost certainly accelerate

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

into the microbiome space and validate
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landscape provides a directory of the leading players in major regions.

the activity that is already occurring. The

Dave Stevens

first therapies that will reach the market
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will target gut-related diseases. But it is the

In the role of Chief Operations Officer, Mr. Stevens is responsible for
Arranta’s operations functions, including laboratories, manufacturing,
client program management, and engineering. Mr. Stevens brings over 20
years of broad international operations and commercial experience in
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microbiome-based therapies already in
the clinical development pipeline for other
indications — from oncology to diabetes to
autism — that are likely to have the great-

Senior Vice President of Business Development, Arranta Bio
Jason Rahal has over 25 years of experience in biotechnology. Before
joining Arranta, Jason was a member of the senior management team
at Cobra Biologics, a CDMO providing ATMP services including Live
Biotherapeutic Products (LBPs). Prior to Cobra, Mr. Rahal worked at
Excell Biotech and Stratagene Cloning Systems in various business
development and sales positions. Mr. Rahal began his career at
Northwestern University managing a molecular endocrinology laboratory
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LinkedIn www.linkedin.com/in/jason-rahal-32460615/
Email Jason.Rahal@arrantabio.com

+ Pricing on all line items for OSD drug product projects
+ Low, median, and high pricing data

P

Q2 2020

Pre-Order Now
at PharmasAlmanac.com

Launching September 15

+ Regional breakdown for North America, Europe, and Asia
REFERENCES
1. Human Microbiome Market by Product (Prebiotic, Probiotic,
Food, Medical Food, Drug), Application (Therapeutic), Disease

Forecast to 2027. Rep. Markets and Markets. Sept. 2019. Web.
2. Human Microbiome Market 2019 Top Key Players are
4D Pharma PLC. Seres Therapeutics. Second Genome Inc.
Microbiome Therapeutics and Forecast to 2025. BrandEssence
Market Research Company. 29 Jul. 2019. Web.
3. Microbiome Therapeutics Global Market Report 2019. Rep.
The Business Research Company. Nov. 2019. Web.
4. Global Market Study on Microbiome Therapeutics: United
States Projected to be the Dominant Regional Market During
2018-2025. Rep. Persistence Market Research. Jan. 2018. Web.
5. Guillermo, Annabelle. “Why investors trust their gut about
the human microbiome.” Results Healthcare. 7 Jun. 2019. Web.
6. Jones, Lee. “We’re Starting to Harness the Microbiome to
Treat Disease.” Scientific American. 1 Aug. 2019. Web.
7. Fernández, Clara Rodríguez. “No Guts, No Glory: How
Microbiome Research is Changing Medicine.” Labbiotech. 22
Jan. 2019. Web

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

+ Data collection from the top OSD CDMOs

propel sector growth.

Research Technology (Proteomics, Metabolomics) - Global

Jason Rahal

Core Deliverables of This Market Report

est impact on human health and to further

(Infectious, Metabolic/Endocrine, Cancer, Blood, Neurological),

34 PHARMA’S ALMANAC

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

Gain More Understanding Of:
+ How to benchmark your capacity and pricing with peers in the industry
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> INTEGRATION

CREATING VALUE THROUGH
BEST PRACTICES ACROSS
A GLOBAL, INTEGRATED
SERVICE PROVIDER
>	BY JEFFREY BUTLER, Ph.D., AMPAC FINE CHEMICALS, PART OF THE SK PHARMTECO GROUP

The COVID-19 pandemic has highlighted the need for
modifications to the pharmaceutical supply chain.
SK pharmteco is a global CDMO with integrated
service offerings across the development spectrum in
Asia, Europe, and the United States. An underpinning
commitment to safety and quality, combined with core
competencies in several specialized technologies that
support the process development and manufacture of
structurally complex molecules, highly potent compounds,
and controlled substances, further solidifies the
company’s position in the pharma supply chain.
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BUILDING A GLOBAL CDMO BUSINESS

SK biotek Korea, and SK biotek Ireland.

and core competencies overlap. SK pharm-

SK pharmteco was established in 2019 by

This combined perspective helps drive

teco has created several centers of excel-

SK Holdings following the acquisition of

the priorities of our overall organization,

lence to facilitate collaboration among the

AMPAC Fine Chemicals (AFC) and AMPAC

including our overarching commitment to

various businesses within the group. These

Analytical, which were combined with SK

maintaining high levels of safety and qual-

centers can be considered representative

biotek Korea and SK biotek Ireland. At

ity. While each of the businesses within SK

departments of a CDMO, such as research

present, SK pharmteco has six production

pharmteco brings different technological

and development, operations, EHS, qual-

plants in the United States, Ireland, and

capabilities to the table, from continuous

ity, and finance. The respective leaders of

South Korea, one analytical testing facility,

flow manufacturing to highly potent and

each department work closely together to

and a wide array of enabling technologies.

controlled substance handling and simu-

ensure seamless interactions and support.

Headquartered in California, SK phar-

lated moving bed (SMB) chromatography,

We are here to create value for our cus-

mteco unites the marketing and business

our commitment to quality and safety un-

tomers and, ultimately, for SK pharmteco.

development activities under one um-

derpins everything that we do at SK pharm-

By looking at our combined businesses

brella to leverage our global capabilities,

teco and defines our business.

from the customer’s perspective, we are

technology toolbox, and our ONE Team

able to identify opportunities to integrate

mentality. Indeed, SK pharmteco sup-

A CENTERS OF EXCELLENCE APPROACH

our strengths to provide value-driven

ports the entire supply chain, from regis-

The companies joined under the SK pharm-

solutions for our customers.

tered raw materials to final APIs.

teco umbrella have each been individually successful and have maintained their

SEVERAL CORE COMPETENCIES

FOUNDATIONAL COMMITMENT TO SAFETY

individual identities, cultures, processes,

SK pharmteco has a rich history in con-

AND QUALITY

and organizational structures despite be-

tinuous processing, both at SK biotek

SK pharmteco is a global contract manu-

ing part of the larger group. We are find-

Korea and AMPAC Fine Chemicals, al-

facturer, but our roots and culture are

ing synergies by sharing best practices in

though each company has developed

derived from the experience of each indi-

manufacturing; lean processes; quality;

expertise in different aspects of this

vidual company: AMPAC Fine Chemicals,

environmental, health, and safety (EHS);

technology. One of AFC’s particular

SK PHARMTECO IS A
GLOBAL CONTRACT
MANUFACTURER,
BUT OUR ROOTS
AND CULTURE ARE
DERIVED FROM THE
EXPERIENCE OF
EACH INDIVIDUAL
COMPANY: AMPAC
FINE CHEMICALS, SK
BIOTEK KOREA, AND
SK BIOTEK IRELAND.
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THE COMPANIES
JOINED UNDER THE
SK PHARMTECO
UMBRELLA HAVE EACH
BEEN INDIVIDUALLY
SUCCESSFUL AND
HAVE MAINTAINED
THEIR INDIVIDUAL
IDENTITIES, CULTURES,
PROCESSES, AND
ORGANIZATIONAL
STRUCTURES.

SK pharmteco is well positioned to

and clinical and commercial manufactur-

SUPPORTING COVID-19 DEVELOPMENT

operations with an eye to the future while

event of future pandemics or other global

apply the specialized equipment needed

ing and serve as a true partner for our

EFFORTS

ensuring everyone’s safety.

crises, but without complicating the issue

to ensure effective containment during

customers in the regulatory approval and

We are also looking forward to several

Going forward, we will need to find a

the production and handling of highly

inspection process.

projects designed to support the pharma

with politics.

balance between face-to-face and virtual

SK pharmteco is well positioned to

potent compounds. In addition to a rich

We understand the validation process,

industry and the development of poten-

meetings. Our customers will have their

participate in such an integrated sup-

history in cytotoxic chemical production,

and many customers come to AFC spe-

tial COVID-19 therapeutics. AMPAC Fine

own policies with regard to travel and in-

ply chain. With manufacturing locations

we have added to our capacity and the

cifically for development of the CMC

Chemicals has joined a strategic rela-

person interactions. We expect to conduct

in South Korea, Ireland, and the United

engineering controls in all of our facili-

sections of their regulatory filings. Many

tionship with Phlow, a U.S.-based, public

the majority of meetings virtually, but will

States, our geographic locations provide

ties. As the pharma industry continues

emerging and smaller biopharma compa-

benefit drug manufacturing corporation,

also establish policies and procedures to

an integrated solution that many other

to move toward smaller-volume, higher-

nies — firms that are driving much of the

Civica Rx, and Virginia Commonwealth

enable onsite visits.

CDMOs cannot offer.

potency treatments, we will continue to

innovation in the industry today — need

University’s Medicines for All Institute to

invest in additional capacity and contain-

a manufacturing partner that will not

address potential shortages of essential

COVID-19 IMPACT ON MANUFACTURING

RENEWED FOCUS ON SOCIAL

ment solutions.

only meet the expectations of regulatory

medicines in the United States, including

Beyond the need to revise day-to-day op-

RESPONSIBILITY

With its foundations in the aerospace

authorities but can offer current guidance

medicines for the COVID-19 pandemic

erations to protect employees and cus-

In addition to safety and quality, the hap-

industry, AFC has a stellar reputation

on the development of the CMC section.

response.

tomers from exposure to the novel coro-

piness of our employees, neighbors, cus-

in the manufacture of substances using

SK pharmteco has the full range of capa-

The project is funded by the Biomedi-

navirus, the COVID-19 pandemic will have

tomers, shareholders, and regulators is

various types of energetic chemistry. We

bilities needed to provide these innova-

cal Advanced Research and Development

broader implications for the pharmaceuti-

an important priority for SK pharmteco.

have also established expertise in mate-

tive organizations with the comprehen-

Authority (BARDA), part of the office of

cal supply chain. It has shed light on how

Our focus on happiness has measurable

rial science and can offer comprehensive

sive support they require.

Assistant Secretary for Preparedness and

the industry is organized from a manu-

results: the business runs more smoothly,

Response (ASPR) at the U.S. Department

facturing perspective. There have been

grows more rapidly, and helps get needed

RESPONDING QUICKLY TO THE COVID-19

of Health and Human Services (DHHS). It

discussions about this issue for several

medicines to patients more quickly.

CRISIS

aims to provide domestic manufacturing

years, but now the potential consequenc-

ducing controlled substances for the U.S.

The COVID-19 pandemic has created a

of chemical precursor ingredients, active

es are much more tangible.

market. AFC has the capacity to produce

tragic and devastating situation for the

pharmaceutical ingredients (APIs), and

Many key pharma raw materials and

additional benefits for our employees and

these materials from small to large scale.

entire world. During this crisis, the safety

finished dosage forms for over a dozen

intermediates are produced by suppli-

communities. The experiences we have all

With our licensed facilities and experi-

of our people has been and continues to

essential medicines to treat hospital-

ers in India and China, with final drug

shared at SK pharmteco, particularly at

ence complying with controlled substance

be our first priority. Each business entity

ized patients with COVID-19–related ill-

substances and drug products manufac-

the site-level, have made us stronger.

regulations, we can help customers nego-

is operating within the guidelines mandat-

nesses, many of which are in short supply

tured in Europe or the United States. This

The response from our employees has

tiate the complexities involved with devel-

ed in their particular areas. From a manu-

and have previously been imported from

single supply chain provides the bulk of

been quite impressive. They have sought

areas of expertise is SMB chromatogra-

opment, approval, and commercial manu-

facturing perspective, we are experienced

foreign nations. Phlow is working with

medicines consumed around the world;

opportunities to partner with their com-

phy. AFC offers this capability from grams

facture of their therapeutic compounds.

in operating in high-containment areas.

AMPAC Fine Chemicals to produce ingre-

any major interruption can rapidly lead

munities and find ways to provide assis-

support with respect to polymorph and
particle size control.
We also have a successful history of pro-

During the COVID-19 pandemic, our
focus on social responsibility has had

to hundreds of metric tons. The technol-

AFC also has established best-in-class

Because we work with hazardous mate-

dients used for the production of these

to shortages of critical drugs. Efforts

tance. Many have worked to aid frontline

ogy is used for purification of complex

dedicated analytical services facilities in

rials and produce energetic and potent

essential medicines.

have already begun — such as the strate-

workers. Going forward, we will seek to do

molecules, including the separation of chi-

California. We have invested in special-

compounds, our workforce is adept at ap-

SK pharmteco is also supporting a num-

gic initiative that AFC is involved in as

more. We are excited to partner with local

ral materials, which are increasingly com-

ized equipment, such as inductively cou-

plying personal protective equipment and

ber of clinical trials with existing drugs

described previously — to establish an

community leaders to identify additional

mon. Further, continuous chromatography

pled plasma mass spectrometry (ICP-MS),

other measures necessary to ensure safe

that may be potential COVID-19 therapies.

overall integrated, well-understood sup-

opportunities where we can contribute.

is ideal for the separation of more com-

inductively coupled plasma optical emis-

operations. As needed, we have made ad-

Volumes have increased and/or timelines

ply chain solution that can ensure the

Indeed, doing so will lead to greater hap-

plex compounds with tight specifications.

sion spectrometry (ICP-OES), and X-ray

ditional adjustments, such as shift chang-

have shortened for the production of clini-

ongoing supply of medications in the

piness all around.

powder diffraction (XRPD).

es and personnel flows, to ensure that

cal materials needed for these trials. We

proper social distancing is maintained.

are working closely with customers to get

Looking forward, continuous process-

P

ing will play a key role in pharmaceutical

As the overall demand for testing

manufacturing. In addition to enabling the

increases, we will continue to expand our

Our office staff has transitioned seam-

use of hazardous chemistry that is unsuit-

capabilities to support changes in the

lessly to digital platforms and working

able under batch conditions, significant

industry. For instance, we are well-suited

remotely. Before the pandemic, we rou-

costs can be driven out of pharmaceutical

to perform specialized impurity testing

tinely conducted online, virtual meetings

PREPARING FOR A NEW NORMAL

production. SK pharmteco will, therefore,

for N-nitroso dimethylamine (NDMA) and

with customers. Today, we are simply

Once we are successful in developing ef-

continue to invest in additional technology

related contaminants in both drug sub-

applying these solutions more broadly.

fective therapies, how we move forward

Jeffrey Butler, Ph.D.

and equipment, enabling the development

stances and drug products.

Our other priority is ensuring that the

will become crucial. We will need to find

President, AMPAC Fine Chemicals, SK pharmteco

ongoing supply of essential drugs is main-

solutions that ensure continued protec-

of new continuous processing solutions.
SK biotech Ireland and AFC both have

the materials to them as soon as possible
and enable clinical trials.

HIGH-QUALITY SUPPLIER

tained for patients around the world. To

tion of our workforce and ensure that our

decades of experience in the process

Having expertise in various technolo-

that end, we continue to monitor supply

businesses adjust to the “new normal.”

development and manufacture of highly

gies is not sufficient to be a competitive

lines and supply chains. Thus far, the fine

SK pharmteco is a service provider. We

potent compounds, which are becoming

CDMO. The combination of our complex

chemical manufacturing sector is per-

want to remain open to visits from our

increasingly prevalent in the pharmaceu-

chemistry, engineering, and material sci-

forming well, but we have taken measures

customers so they can witness the abil-

tical pipeline. Many targeted therapies in

ence knowledge with our commitment to

to ensure uninterrupted supply to custom-

ity of each of our sites to deliver. At the

oncology and a widening array of other

quality and safety set us apart from other

ers as we go forward. The rapid response

same time, we must make sure that both

indications have much greater complex-

service providers. We have developed a

of our executive teams has enabled SK

our employees and our customers are safe

ity and higher potency, allowing for lower

high level of competency in process devel-

pharmteco to achieve uninterrupted oper-

in the new environment. As guidelines are

dosages.

opment and scale-up, technology transfer,

ations throughout the COVID-19 crisis.

rolled back, we will continue to modify our
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THE COVID-19 PANDEMIC
IS CONTRIBUTING TO
THE ACCELERATED
ADOPTION OF SOME
NEW TECHNOLOGIES
BY EVERYONE IN THE
PHARMACEUTICAL
INDUSTRY.

> RESEARCH INNOVATION

LEVERAGING INNOVATIVE
TECHNOLOGIES TO
ACCESS BETTER DATA
MORE EFFICIENTLY AND
COST-EFFECTIVELY

applying Celerion’s experience managing
more than 6,000 clinical research studies, we offer valuable insights from protocol development through study conduct
and analysis.
Our areas of specialized expertise
include respiratory and inhaled drug products; metabolic disease testing methods
and

hands-on

operational

experience

that support early proof of concept in the
development of diabetes, obesity, NAFLD/
NASH, and cardio-metabolic interven-

> B Y LORRAINE RUSCH, Ph.D., AND J. FRED PRITCHARD, Ph.D., CELERION

tions; clinical trials with certain drugs
used in oncology settings, including pharmacokinetic and safety studies in healthy
subjects when scientifically and medically justified; biomarker assays to assess

To be competitive today, drug companies must get their
novel medicines to market as quickly and cost-effectively as
possible. Since its founding, Celerion has been focused on
leveraging innovative technologies to help small and virtual
biopharma companies accelerate the transition from
discovery to early-phase clinical trials.
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SPEED, EFFICIENCY, AND

align with our expertise in evaluating

ACCELERATING THE TRANSLATION OF

effects on tumors, inflammation, and

PERSONALIZATION

biomarkers that enable deeper, earlier

SCIENCE TO MEDICINE

immune response; traditional clinical proj-

Today, there is a tremendous need to

insight into drug effects during clinical

Everything we do at Celerion is focused

ect management and clinical monitoring;

condense speed to the clinic and market,

drug development.

on accelerating the translation of scien-

vaccines; and biologics/biosimilars.

increase efficiency, and reduce overall

tific ideas into potential medicines. We

Achieving clinical proof of concept is

costs. Beyond these fundamental chal-

AVOIDING DELAYS

provide full study services designed to

a critical milestone for drug candidates.

lenges, the transitions from blockbuster

Leveraging smarter strategies that pre-

optimize outcomes, reduce risks, and op-

When a sponsor demonstrates that a drug

drugs to personalized medicines and

identify potential issues, Celerion signifi-

timize development timelines, even for the

works in humans in the manner that pre-

from centralized clinical trials to virtual/

cantly reduces development timelines by

most complex phase I trials. With facilities

clinical study results suggested, that drug

dispersed studies is driving a departure

avoiding delays. Celerion helps clients

across North America, Europe, and Asia,

for the first time acquires real value. Good

from traditional development approaches

define what a successful clinical proof-of-

in 30 countries worldwide, we conduct

results often attract investors and create a

and creating greater need for innovative

concept study should entail and strategiz-

trials with the right patients, in the right

range of business opportunities. Celerion

technologies.

es with the endpoint in mind to determine

places, to get the data each client needs.

has therefore established a global clinical

Celerion (from the Latin celeritas, mean-

which phase I/II study design will provide

Our unique combination of medical

group dedicated to accelerating project

ing swiftness and speed) was founded in

appropriate assessment of safety and

expertise, clinical operations experience,

movement from first-in-human to early

2010 as a full-service, early clinical CRO

pharmacokinetics, which in turn will im-

and scientific excellence enables clients

patient studies that provide early patient

to address the need for faster drug devel-

pact how and what toxicity studies should

to make timely decisions with expert

readout data.

opment, and today is the leader in accel-

be conducted.

advice and high-quality data. Our ongoing

erating development for phase I–IIb. Our

Thus, the keys to our approach include

investment in new technologies enables us

RELATIONSHIP-BASED SERVICE

strategy is to be an early adopter of tech-

prospective thinking, a decision-gate stru-

to continuously enrich data collection and

One consequence of the shift to targeted

nologies that provide agility to respond

cture, interactive communication with reg-

analysis and expedite data delivery. From

therapies and personalized medicine has

to our clients’ needs. For example, our

ulatory authorities, and operational input

data acquisition strategies to advanced

been the emergence of small biopharma

bioanalytical

automated,

from investors and study managers during

facilities, we are leaders in leveraging

companies as the engine of innovation in

high-throughput laboratory solutions and

trial design. This is rational drug devel-

new technology to provide faster, more

the pharma industry. Celerion has enjoyed

electronic data collection systems, which

opment, not reactive drug development.

accurate data, at less cost. In addition, by

success in supporting these small and

labs

employ
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virtual new product generators by pro-

We have also been a leader in leverag-

viding highly personalized attention and

ing the use of apps on tablets and smart-

establishing long-term relationships. We

phones for patients to provide data on an

work with more than 10 companies in a

ongoing basis once they leave the clinic.

closer, preferred-provider or partnering

Not only are the data provided electroni-

model where Celerion is much more en-

cally, the resulting volume of data is great-

gaged in program development and plan-

er, which can add statistical power to the

ning. This approach provides significant

eventual analysis. In addition, the data do

benefits for all parties, including opera-

not need to be transcribed, so errors are

tional efficiencies, the more effective use

reduced and significant time is saved.

of collective knowledge, increased mutual respect and trust, and ultimately the

DEVELOPER OF INNOVATIVE SOLUTIONS

shared satisfaction of contributing to new

Our science-driven approach and com-

medicines that impact people’s lives.

mitment to applying innovation have led

LEVERAGING SMARTER
STRATEGIES THAT PREIDENTIFY POTENTIAL
ISSUES, CELERION
SIGNIFICANTLY
REDUCES
DEVELOPMENT
TIMELINES BY
AVOIDING DELAYS.

mented reality tools to virtually engage

SCIENCE-DRIVEN, DISRUPTIVE CRO

reduce time to market while ensuring the

with potential trial participants, educate

In March 2020, Celerion celebrated 10

highest-quality data.

them about a study, and gain their consent

years of industry leadership providing

In 2019, regulatory bodies approved 48

is also being explored to facilitate virtual/

early clinical research services to the bio-

new drugs; Celerion conducted 32 studies

siteless/direct-to-patient trials and other

pharmaceutical industry’s most innova-

with 11 of those drugs. This impressive track

evolving clinical trial models.

tive companies. Unlike very large CROs

record demonstrates our overriding goal

that are too big to allow flexible, direct,

of advancing new drugs to market to help

COVID-19 PANDEMIC ACCELERATING

and personal interactions, Celerion has

those in need of innovative drug therapies.

TECHNOLOGY ADOPTION

adopted a disruptive service model fo-

Celerion’s second decade of growth will

The COVID-19 pandemic is contributing

cused on building close, long-term rela-

continue from locations spanning North

to the accelerated adoption of some new

tionships that enable direct connections

America, Europe, and Asia and expand on

technologies by everyone in the pharma-

among the right people.

the global recognition we have achieved as

ceutical industry. Companies that would

We are, in fact, like Goldilocks: not too

the premier provider of early stage clinical

normally be hesitant to adopt remote

big and not too small, but just the right

research. Driven by our strong scientific

Our technology platform enables these

to the development of several proprietary

monitoring solutions and accept patient-

size for the clients we serve with our rela-

foundation and demonstrated capabili-

partners to review data in real time and

solutions geared toward accelerating ear-

reported data, for instance, have found

tionship-driven, science-based approach

ties in the drug-development process, we

adjust studies on the fly in response to

ly clinical research. Developed to address

that, driven by necessity, these technolo-

to accelerating projects from preclinical

will continue to focus resources on early

emerging results — flexibility that is highly

the most challenging aspects of data

mation with other software solutions, and

gies present effective solutions.

to proof-of-concept studies. Our manage-

clinical development to proof of concept.

valued during early clinical research, when

collection, data management, and clini-

easily find and collaborate on scientific

Celerion was already positioned to

ment team is led by Dr. Susan Thorton,

We will also continue to build strong col-

the fate of new drug candidates is being

cal operations, ClinQuick® is Celerion’s

results while operating more efficiently in

implement many remote technologies

who leverages her experience as a scien-

laborative relationships with our custom-

judged on information built from data

industry-leading eSource solution that

a compliant manner.

before the emergence of the novel coro-

tist CEO to understand key industry trends

ers and invest in the knowledge, talent,

gathered from the first people to receive

electronically captures data in real time.

navirus, including remote auditing, virtual

and evolving client needs. As a result,

and technologies necessary to help them

ONGOING DEVELOPMENTS

site tours, and remote viewing of dose

they consistently make the right decisions

make rapid, informed decisions and rapid-

the drug.

A CFR Part 11–compliant barcoded sys-

We also have the capability to compound

tem that automates all aspects of clinical

While we believe these innovative so-

preparations. We believe our clients will

about investments in technologies that will

ly bring new medicines to the patients that

drugs in the research setting within our

operations, ClinQuick ensures that we

lutions set Celerion apart as a leading

continue to use many of these systems

have a measurable impact on our ability to

need them.

qualified pharmacies. In 2019, Celerion’s

can provide faster delivery of high-quality

early-phase CRO, we realize that ongoing

going forward, because they are effective

pharmacies were updated to meet new

data, benchmark level study execution

advances are required to maintain that

and can boost productivity and efficiency

USP requirements for the compounding of

times, and consistently execute clinical

leadership position. We will therefore

while reducing cost.

unapproved drugs, which are now consid-

trials across Celerion’s global facilities.

be expanding our Celexus client portal

We also expect that there will continue

ered to be hazardous. This differentiates

By combining our processes with Omni-

to allow more real-time access to data

to be changes in the way clinical research

us among phase I CROs.

comm’s TrialMaster® electronic data cap-

for sponsors, including our laboratories,

is performed. Flexibility and an open mind

ture system (EDC), we are able to design,

which will be valuable for SAD/MAD dose-

on new approaches while still maintaining

EARLY ADOPTER OF INNOVATIVE

build, and deploy databases quickly, which

escalation studies and aspects of real-

the high quality standards required of our

TECHNOLOGIES

is crucial for studies in early development.

time monitoring. We are also employing

business will be key to successfully man-

Indeed, Celerion is constantly investing

Because ClinQuick is integrated not

FibroScan® (Echosens, Paris) as a nonin-

aging the many impacts of the pandemic.

in our capabilities across the board, using

only with TrialMaster and our clinical

vasive procedure for detecting early sig-

In addition to the use of personal protec-

technology in innovative ways that provide

and laboratory equipment but also our

nals of efficacy for drugs targeting non-

tive equipment, Celerion has implemented

real value. We seek technologies that can

proprietary client data portal, Celexus®,

alcoholic fatty liver disease (NAFLD) and

novel working procedures and facility

impact our business significantly with

clients see clinical study results in real

nonalcoholic steatohepatitis (NASH).

changes to accommodate COVID-19 con-

respect to providing more useful, higher-

time online, allowing for faster, data-

Cell-based therapies and 3D-printed

cerns and federal, state, and local work-

quality data faster and at lower cost. We

driven decision making. In addition, all

tissues/organs are just two examples of

ing requirements around social distanc-

were at the forefront of highly automated

critical study documentation and reports

future modalities for curing diseases

ing. Creating more bed and lab space and

electrocardiogram overread, which pro-

are maintained in a centralized location.

rather than treating symptoms. More cur-

ensuring controlled entry and exit are

vides more accurate results and alerts

In addition, all electronic trial master

rent are advances being made in drug

other challenges Celerion is addressing.

the reviewing cardiologist to abnormal or

files (eTMFs) are DIA TMF formatted and

delivery, such as antibody–drug conju-

We also have our own highly sensi-

more difficult-to-interpret data.

accessible to clients and trial monitors

gates, patches, and implantable wafers.

tive assay to detect very low levels of the

through a secure portal managed by expe-

Such

and

SARS-CoV-2 virus, which is necessary to

rienced eTMF personnel.

devices present both clinical and analyti-

establish that an asymptomatic individual

Celerion was also the first laboratory
to move completely to electronic lab note-

next-generation

medicines

books. Lab technicians now spend just 15%

Celerion’s ECG Core Lab provides qual-

cal challenges. We believe that Celerion

does not have the virus. Diagnostic tests

of their time on data documentation for

ity data in a fast, cost-efficient manner

has an important role to play in mapping

to show that someone with symptoms has

the GLP environment — rather than 50%

while also allowing cardiologists, clini-

out the impacts of these therapies using

COVID-19 or another infection are not suf-

— providing a tremendous boost in produc-

cal pharmacologists, biometrics special-

our expertise in biomarkers and clinical

ficiently sensitive for screening of asymp-

tivity. The accuracy and quality of study

ists, statisticians, and data management

study design and conduct.

tomatic people. Our test provides results

execution is also improved, as the elec-

experts to actively collaborate with clients

tronic system keeps track of expiration of

anticipate

in six hours, and we are using it to test

as the study progresses. Our bioanalytical

leveraging artificial intelligence/machine

both trial participants and staff at our clin-

solutions and reagents, instrument service

electronic laboratory notebook system,

learning to more quickly and effectively

ics. We expect testing in both society at

and maintenance, sample storage environ-

Labnotes, allows us to document observa-

analyze data to advise protocols and pro-

large and in the research environment will

ments, inventory, and chain of custody.

tions, control procedures, exchange infor-

vide other crucial insights. The use of aug-

be necessary for the foreseeable future.
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Going

forward,

we

also

P
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THE NEXT-GENERATION FEATURE

Molecules that
Changed Medicine

S

ince its earliest beginnings, the pharmaceutical industry has had
a tremendous impact on society. From the discovery of early pain
medications, anesthetics, and antibiotics to the latest cell and gene
therapies, novel drugs have saved countless lives and dramatically
improved the quality of life for both patients and caregivers. The current
pharma pipeline suggests that innovation remains high, and the pharma
industry will continue to achieve medical miracles.

By David Alvaro, Ph.D., Emilie Branch, and Cynthia A. Challener, Ph.D., Nice Insight

Revolutionizing Medicine

With the introduction of insulin in 1922, diabetic pa-

Some of the earliest drug discoveries helped establish

tients no longer had to adhere to a near-starvation diet,

the possibilities of modern medicine. Morphine, first

which most often did not prevent death.1 The first insulin

marketed commercially by Merck in 1827, was the first

was extracted from a cow pancreas. Its use, it should be

drug to block pain.1 Despite the problems associated

noted, was made possible by the development of diagnos-

with addiction, morphine allowed millions of people to

tic tests to determine blood sugar levels in small blood

live pain-free for the first time.2 It also served as the ba-

samples.3 Interestingly, as a hormone, insulin served as

sis for the development of the field of pain management

the first hormone-replacement therapy.2

and the discovery of many other drugs, including some
that are still available today.3

Penicillin, discovered by accident in 1928, became
the first commercial antibiotic in 1942. With the devel-

Ether, while a known substance for over 300 years,

opment of this drug, it became possible to treat many

was first used in the medical field in 1846 as the first an-

bacterial diseases. It is estimated that penicillin has

esthetic, allowing patients to be unconscious during sur-

saved more than 80 million lives. It’s possible that with-

gery.2 Like morphine, it also served as the foundation for

out its discovery and use, the world population would be

the development of more modern anesthetics.1

reduced by 75% because so many individuals of earlier

Aspirin, originally as acetylsalicylic acid, was first

generations would have died from infections.1 The knowl-

marketed as a pain medication by Bayer in 1899.3 At the

edge gained in isolating and purifying penicillin also led

time, it was the first drug known to treat simple pain —

to the discovery of many other antibiotics in the 1940s

an analgesic — without the addiction concerns of mor-

and 1950s, including streptomycin, chloramphenicol,

phine.2 Today, aspirin is used for considerably more than

erythromycin, vancomycin, and others — many of which

just pain relief, including reducing inflammation that

are still prescribed.3

can cause heart disease and even some cancers.1

One historian also points to the syphilis drug, salvarsan, as being a crucially important molecule in the

Early 20th Century Advances: Modernizing Medicine

history of the pharma industry.2 It was the first drug de-

Two incredibly important drugs discovered in the early

veloped to treat a specific disease, and it was the first

20th century — insulin and penicillin — have had a tremen-

chemotherapy — a drug that is efficacious but harmful,

dous impact on society and the pharmaceutical industry.

curing the disease before killing the patient.
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Mid-Century Miracles

the treatment of schizophrenia without

reuptake inhibitor for the treatment of de-

Of the remaining 33, 25 were discovered

The first cancer drug approved by the U.S.

sedative properties (unlike lithium, which

pression and helped change the way soci-

using a chemocentric approach based on

FDA reached the market in 1949.4 Mech-

was the only option up to that point).2

ety looks at depression and mental illness

compounds with known pharmacology,

CGT Modalities
Figure 1. Cell and gene therapy modalities currently being explored in clinical trials.

lorethamine, originally developed in the

The first oral contraceptives also reach-

in general. The first modern epinephrine

and eight were identified using phenotyp-

Unspecified Cell Therapy

1920s and 1930s as a mustard gas agent

ed the market during this time. Although

autoinjector was also approved in the

ic screening. Those discovered using tar-

Stem Cell Therapy

for use in World War I, was by the 1940s

hormones were first proposed to be ef-

United States in 1987.

geted approaches had shorted timelines

fective as a means of contraception in

Unspecified Gene Therapy

recognized to be an effective treatment for
patients with lymphomas.

the 1920s, their potential use was highly

1990s Advances

The first medicines to treat psychiatric

controversial.4 In the United States, it

The 1990s witnessed the approval of many

A separate study of 645 novel drugs

illnesses also appeared in the 1950s. The

was even illegal to discuss (let alone re-

well-known drugs that continue to be used

and therapeutic biologics regulated by

Virotherapy

first was chlorpromazine, also known as

search) contraception under the Comstock

today. A number of these drugs have had

the FDA Center for Drug Evaluation and

Unspecified Adoptive Cell Transfer

Thorazine, in 1951. This first official an-

Law, which equated the topic with por-

important, positive impacts on the pa-

Research (CDER) and approved by the

nography.3 It was not until 1960 that the

tients suffering from the diseases or dis-

FDA during 1987–2011 found that 32% were

TIL Therapy

tipsychotic drug changed the way physicians approached psychiatry — what some

FDA approved the first birth control pill.4

orders they treat. Patients recovering

first-in-class products, 22% were advance-

call the “psychopharmacological revolu-

Even with its availability, it wasn’t until

from surgery have benefited from ondan-

in-class drugs (not first-in-class but con-

tion.”1 Other drugs followed, including hal-

the 1980s that family planning became ac-

setron (Zofran), which prevents nausea,

sidered to offer significant advances over

operidol (Haldol), which was discovered in

cepted and the use of the birth control pill

since it was first approved in 1991.5 Also

existing drugs), and 46% were addition-to-

1958 and was the first drug effective for

became much more common.3

The Importance
Of Vaccines
Vaccines, while not drugs and generally not comprising one specific
molecule, are often considered preventive medicines and thus should
not be excluded from any discussion
of the top drugs/molecules that have
had a significant impact on the world.
The two vaccines arguably most impactful prevented polio and smallpox
infection.1,2
Polio has been eradicated from
most parts of the world, but because
it has not been fully eliminated, children today still receive a polio vaccine
before entering school. Smallpox —
when spreading through towns and
cities — was estimated to cause the
death of 10–20% of the population.
Thanks to the smallpox vaccine, this
terrible disease has been eradicated
internationally.
Today, researchers are hard at
work developing a new vaccine for
COVID-19, which has swept the world,
killing thousands within a span of only
a few months.
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to approval (median 20 years) than those

CAR-T

with non-target-based origins (25 years).

Unspecified Chimeric Antigen Receptor

Dendritic Cell-Based Immunotherapy
TCR Gene Therapy
0

approved in 1991, zolpidem (Ambien) is

class medicines (offer additional options

a sedative that has helped millions of

for patients, but typically with similar ef-

to the first approved medication for con-

people maintain sleep. Lipitor, approved

ficacy and safety as existing products).7

ditions such as atrial fibrillation, atrial

in 1996, represented a new class of statins

Overall, the researchers noted that the

flutter, and heart failure with the mar-

used to lower lipid levels and prevent

rate of development of first-in-class drugs

keting of digoxin (Lanoxin) in 1954.2 The

cardiovascular disease.

has remained steady.7 However, they ar-

The FDA approved 59 new drugs in

provals were for first-in-class medicines,

300K

400K

Viagra, the first medication approved to

gued that, given the increasing cost and

2018 — a new agency record — targeting

plant in the late 1700s and has since been

treat erectile dysfunction, received an FDA

complexity of drug development, greater

infectious

placed on the World Health Organization’s

nod in 1998. While some might not believe

levels of innovation would likely be needed

orders; heart, lung, and circulatory dis-

(WHO’s) List of Essential Medicines. Furo-

it belongs in a discussion of the top drug

going forward, and this innovation should

eases; women’s health issues; cancer and

semide (Lasix), the first loop diuretic, was

molecules, others argue that sexual inti-

be fostered both within the pharmaceuti-

blood disorders; and many other condi-

approved 10 years later for the treatment

macy is essential to good quality of life.2

cal industry and through government ini-

tions.11 First-in-class drugs accounted for

tiatives.

32% (19) of the approvals, while 58% (34)

diseases;

neurological

•	
Monoclonal antibody denosumab (Prolia),
approved by the FDA in 2010 for the treat-

and 18 (39%) targeted rare diseases.

drug was first isolated from the foxglove

The first protease inhibitors for the

200K
# of Clinical Trials

Heart disease patients gained access

of hypertension and heart failure.

100K

dis-

targeted rare diseases, and 75% (59) were

ment of osteoporosis in men and women;
•	
Monoclonal antibody tofacitinib (Xeljanz),
a Janus kinase (JAK) inhibitor, approved
by the FDA in 2012 (and tofacitinib citrate
in 2016) for the treatment of rheumatoid
arthritis;
•	
Sodium–glucose cotransporter 2 inhibitor

Benadryl, the first antihistamine, was

treatment of patients with acquired im-

approved in 1946, though it did not be-

munodeficiency syndrome (AIDS) were

Highlights from the Last Decade

designated in one or more expedited cat-

come available over-the-counter until the

approved in the 1990s. When used with

In 2015, the CDER approved 45 novel

egories.

1980s.5 The anticoagulant coumadin (War-

other AIDS therapies, these new drugs al-

drugs, significantly up from the average

The high rate of approvals was main-

farin) was first approved in 1954. It is, like

lowed doctors to keep virus infections to

of 28 approved from 2006–2014.8 Six-

tained in 2019, with the FDA giving the

•	
PD-1/PD-L1 checkpoint immune inhibitors

digoxin, considered an essential medicine

levels low enough to prevent the develop-

teen (36%) of the 45 were first-in-class,

nod to 48 drugs treating neurological

nivolumab (Opdivo) and pembrolizumab

by WHO.

ment of AIDS.1

21 (~47%) targeted rare diseases, 27 (60%)

and psychiatric disorders; infectious dis-

(Keytruda) for the treatment of metastatic

were designated in one or more expedited

eases; heart, lung, circulatory and endo-

melanoma;

Notable Molecules from the
1950s–1980s

First-in-Class Advances in the
21st Century

categories, 39 (87%) were approved on the

crine diseases; autoimmune conditions;

first cycle of review, and 29 (64%) were ap-

women’s and men’s specific health issues;

Several more important new classes of

The speed at which novel drugs have

proved in the United States before receiv-

cancers and blood disorders; and numer-

drugs were developed in the 1950s through

been developed has accelerated in the

ing approval in another country.

ous other conditions. Several biosimilars

the 1980s.2 Prednisone in 1955 became the

21st century, in part due to the increased

CDER approved 22 novel drugs in 2016,

were also approved. This year, a higher

first corticosteroid approved for medical

understanding of biological processes

more in line with the average from the

percentage (44%) of the approvals were

use in the United States. L-dopa was first

and access to new genetic data, and be-

first half of the decade.9 Eight (36%) were

for first-in-class drugs. The same per-

approved by the FDA in 1970 and had a

cause of the implementation of acceler-

first-in-class, nine (41%) targeted rare dis-

centage of drugs were approved for rare

tremendous impact on the lives of people

ated review pathways by the FDA and

eases, 16 (73%) were designated in one or

diseases, while 60% (29) were approved

suffering from Parkinson’s disease. The

other regulatory agencies.

more expedited categories, all but one

under expedited designations, 90% (43)

12

canagliflozin (Invokana), approved by the
FDA in 2014 for treatment of patients with
type 2 diabetes;

•	
Monoclonal antibody dupilumab (Dupixent),
an inhibitor of interleukin (IL)-4 and IL-3 signaling and cytokine-reduced responses, approved by the FDA in 2017 for the treatment
of eczema (atopic dermatitis);
•	
Calcitonin gene–related peptide receptor
agonist erenumab-aooe (Aimovig), approved
as a new migraine treatment by the FDA
in 2018;

immunosuppressant cyclosporin received

It still takes a long time to turn the idea

were approved on the first review cycle,

after the first review cycle, and 69% (33)

FDA approval in 1983, enabling success-

of a drug into an approved product, howev-

and 19 (86%) were approved first in the

were approved first in the United States.

ful transplants. In 1987, lovastatin was the

er. A study conducted in 2014 of 113 first-in-

United States.

first statin approved in the United States

class drugs approved by the FDA from 1999

In 2017, new drugs to treat infectious

developed and approved each year, it is

for lowering cholesterol.

to 2013 found that it took 20–25 years on

diseases, neurological disorders, various

impossible to highlight all that have been

Albuterol (salbutamol) was first ap-

average from the first disclosure of a drug

cancers, and many other chronic condi-

improving patient lives even in the first

proved in the United States in the 1980s

concept (target, pathway, or chemotype)

tions were approved by FDA.10 The num-

two decades of the 21st century. Choosing

•	
Lefamulin (Xenleta), a new antibiotic that in-

for the treatment of asthma and has saved

up to FDA approval.6 Nearly 70% (45 small

ber of approvals rose dramatically over

drugs to spotlight from the last 10 years

hibits bacterial protein synthesis, approved

countless lives.5 In 1987, Prozac became

molecule and 33 biologic drugs) were dis-

the year to 47, more than doubling 2016’s

alone is difficult, though the following are

by the FDA in 2019 for the treatment of com-

the first approved selective serotonin

covered through target-based approaches.

total. Once again, one-third (17) of the ap-

worth mentioning:13,14

munity-acquired pneumonia.
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With so many first-in-class drugs being

•	
Lofexidine (Lucemyra), the first non-opioid
drug that dampens the withdrawal effects
when detoxing from opioids, approved by
the FDA in 2018; and
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Rapid advances in
digital technologies,
such as artificial
intelligence, machine
learning, and natural
language processing,
are making it possible
to accelerate the
application of this new
knowledge.

Modern Molecules for Personalized
Medicine

suggesting tailored drug cocktails that,

top ten were Advair (fluticasone/salme-

In mid-2019, EvaluatePharma identi-

based on previous patient responses,

terol), Zyprexa (olanzapine), Enbrel (etan-

fied several pipeline candidates with

List of Major Drugs Approved in
Last Two Decades

should provide the best results for each

ercept), Nexium (esomeprazole), Singu-

the potential to become blockbuster

P: Priority review, S: Standard review, O: Orphan designation, F: Fast track

individual.

lair (montelukast), Seroquel (quetiapine

medicines by 2024. 22 Some have already

Standard review: Products that do not qualify for priority review

The first-ever approval for a gene ther-

fumarate), Lovenox (enoxaparin), and

received FDA approval. They include Ver-

apy was granted by the Chinese Food and

Humira (adalimumab), all with sales be-

tex Pharmaceutical’s triple-combination

Drug Administration in 2003 for gendi-

tween $30 and $60 billion.

drug comprising VX-445 (elexacaftor)

YEAR

DRUG

INDICATION

TYPE

2000

Linezolid

Skin and skin structure infections

P

Insulin glargine

DM-1

S

DM-1

S

cine, a skin cancer treatment. This drug

Many of these drugs also fall on the list

with tezacaftor and ivacaftor for the

has not yet been approved in the United

of top-selling drugs of all time (from launch

treatment of cystic fibrosis, AbbVie’s

States, but the FDA has approved several

to 2018).19 Lipitor is on the top of that list

upadacitinib for the treatment of rheu-

Insulin aspart

others, including Emlygic (melanoma),

as well at nearly $165 billion, followed by

matoid arthritis, Daiichi Sankyo’s ADC

Bivalirudin

Humira ($137 billion), Rituxan (rituximab,

DS-8201 (trastuzumab deruxtecan) for

Unstable angina in patients
undergoing PTCA

S

Luxturna (a rare form of inherited blindness), and Zolgensma (spinal muscular

$112 billion), Enbrel ($108 billion), and Epo-

the treatment of HER+ breast cancer,

Oxcarbazepine

Partial seizures

S

atrophy).

gen (epoetin alfa, $104 billion).

Celgene’s (now part of Bristol-Myers

Rivastigmine tartrate

Alzheimer's dementia

S

Fondaparinux sodium

Prophylaxis of DVT

P

Ziprasidone HCL

Schizophrenia

S

Voriconazole

Invasive aspergillosis

S

Fulvestrant

Metastatic breast carcinoma

S

Oxaliplatin

Metastatic carcinoma of colon
or rectum

P

Aripiprazole

Schizophrenia

S

Getfitinib

Metastatic non–small cell
lung carcinoma

P

Kymriah (B cell lymphoblastic leukemia)

In one analysis of sales going forward,

Squibb, BMS) CAR-T therapy Liso-cel for

and Yescarta (B cell lymphoma) were the

total sales of Humira are projected to sur-

the treatment of non-Hodgkin lympho-

first two CAR-T cell therapies approved in

pass those of Lipitor and Enbrel to move

the United States (2017). Strimevelis is the

into third place ahead of Enbrel. Revlimid

Med Ad News, meanwhile, identified

first gene-modified stem cell therapy, but

(lenalidomide) will take the fifth spot, fol-

the top 10 companies that have pipelines

is only approved in the EU. It is designed

lowed by Epogen, Herceptin (trastuzum-

with the most potential to be AbbVie,

to treat the rare disease severe combined

ab), Avastin (bevacizumab), and Advair.

Alexion, Argenx, Bluebird Bio, Bristol-

immunodeficiency due to adenosine de-

In another evaluation looking at annual

Myers Squibb/Celgene, FibroGen, Gil-

aminase deficiency (ADA-SCID).

sales only, in 2025 Keytruda (pembroli-

ead, GlaxoSmithKline (GSK), Novartis,

2001

ma, and Lilly’s diabetes drug LY3298176.
2002

2003

The last two decades have also witnessed

Zalmoxis is a somatic cell therapy

zumab) was projected to hold the top spot,

and Vertex Pharmaceuticals.

the strong emergence of personalized

product containing genetically modified

followed by Eliquis (apixaban), Revlimid,

ingly, five of those ten companies are

medicine. Cell and gene therapies and

T cells designed to help restore a patient’s

Opdivo (nivolumab), Imbruvica (ibruti-

EvalautePharma’s top five candidates. In

Bortezomib

Multiple myeloma

P, O

cancer immunotherapies designed to tar-

immune system after they have received

nib), Humira, Biktarvy (bictegravir, em-

addition to its RA drug, AbbVie has prom-

Aprepitant

CINV

P

get specific populations with a particular

a hematopoietic stem cell transplant as a

tricitabine and tenofovir alafenamide),

ising endometriosis, cancer, and immu-

genetic makeup have received approval.

treatment for blood cancer. Zynteglo is an

Ibrance (palbociclib), Stelara (ustekinum-

nology drugs in development, as well as

Rosuvastatin calcium

Primary hypercholesterolemia

S

Autologous cell therapies produced by

autologous therapy using CS34+ cells en-

ab), and Trulicity (dulaglutide).

the possibility of extending the applica-

Memantine HCL

Alzheimer's type dementia

S

modifying and then growing cells iso-

coding the ß

globin gene for transfu-

In a 2019 report, the IQVIA Institute

tions of some of its marketed drugs. Alex-

Pemetrexed Disodium

Malignant pleural mesothelioma

P, O

lated from patient samples — namely

sion-dependent ß-thalassemia with condi-

identified the classes of most prescribed

ion is an expert in complement inhibitors

Azacitidine

Myelodysplastic syndrome and CML

P, O

chimeric antigen receptor (CAR)-T cell

tional marketing authorization in Europe.

drugs to be those that treat nervous sys-

and is developing candidates targeting

Oncorine for the treatment of patients

tem disorders, bacterial infections, dia-

hematology, nephrology, neurology, and

Cetuximab

Colorectal carcinoma

P

with late-stage refractory nasopharyn-

betes, respiratory diseases, ulcers, thy-

metabolic disorders.

Bevacizumab

Metastatic carcinoma of the colon
and rectum

P

2005

Insulin detemir

DM-1&2

S

2006

Decitabine

Myelodysplastic syndrome

S, O

Varenicline

Smoking cessation

P

Ranolazine

Chronic angina

S

2007

Nebivolol

Hypertension

S

2008

Romiplostim

ITP

P, O

therapies — represent the most extreme
example.

A-T87Q-

23

Interest-

The release of the complete set of hu-

geal cancer was approved in China in

roid conditions, dermatologic issues, and

Argenx develops antibody-based drugs

man genetic information to the public by

2005, making it the first oncolytic vi-

attention deficit hyperactivity disorder. 21

designed for greater efficacy and longer

the Human Genome Project in 2000 set

ral therapy approved by any regulatory

The fastest-growing classes included an-

duration of effect, including one autoim-

the stage for new approaches to drug dis-

agency.

tihypertensives (angiotensin-converting

mune asset in clinical phase, two poten-

covery and development.15 Rapid advanc-

The FDA is processing approximately

enzyme (ACE) inhibitors, beta-blockers,

tial oncology medicines in the clinic, and

es in digital technologies, such as artifi-

800 cell-based or directly administered

diuretics, and angiotensin receptor block-

several product leads undergoing pre-

cial intelligence, machine learning, and

gene therapy INDs and expects to receive

ers), pain medications, mental health

clinical development. Bluebird Bio de-

natural language processing, are making

more than 200 gene and gene-modified

treatments, and lipid regulators.

it possible to accelerate the application

cell therapy INDs per year beginning by

of this new knowledge. New diagnostic

2020.17 As a result, the agency predicts

tests allow the identification of specific
genetic mutations and their correlations

velops gene therapies and T cell–based
immunotherapies. The combination of
Celgene and BMS has created a company

that it will approve 10–20 cell and gene

Candidates Continue to Create
Excitement

therapy products per year.

Access to new genetic information has

phase III candidates in immunology and

only begun to open up the possibilities

inflammation and hematology.

with diseases.

with an extensive pipeline, including six

Recent and Future Top Sellers

for innovative new medicines operating

FibroGen develops first-in-class medi-

pies to antibody–drug conjugates and

So which of the drugs developed in the

via previously unknown mechanisms of

cines for treating chronic and life-threat-

other

Novel drugs, from gene and cell theraantibody-based

last couple of decades have had the most

action. In addition to a rapid increase in

ening or debilitating conditions, includ-

treatments, are now developed to target

commercial success, and which might be

approvals of new cell and gene therapies,

ing anemia in chronic kidney disease

patient populations with very specific

at the top of the sales heap through this

other novel medicines, including RNA-

(CKD), anemia in myelodysplastic syn-

genetic mutations and/or oncogenes, en-

decade?

and DNA-based therapies and treatments

dromes (MDS), idiopathic pulmonary fi-

next-generation

abling more targeted treatment of cancer

The top sellers between 2000 and 2011

— both molecules and live therapeutics —

brosis (IPF), pancreatic cancer, and Duch-

and other challenging diseases. Some

were led by Lipitor (atorvastatin) at just

derived from our increasing knowledge of

enne muscular dystrophy (DMD). Gilead

companies have even developed digital

over $121 billion and Plavix (clopidogrel)

the microbiome will provide novel meth-

Sciences, with blockbuster therapies for

tools for analyzing patient samples and

at nearly $75 billion.18 Rounding out the

ods for attacking a whole host of diseases.

hepatitis C and HIV and one of the first
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2004

Silodosin

BHP

S

2009

Artemether 20 mg
lumefantrine 120 mg

Malaria

P, O

2010

Dabigatran etexilate
mesylate

Stroke in patients of atrial fibrillation

P

2011

Rivaroxaban

To decrease PE, DVT following
knee or hip replacement surgery

S

Azilsartan medoxomil

Hypertension

S

Gabapentin enacarbil

Restless legs syndrome

S

Ceftolozane/tazobactam

Intraabdominal infections and UTI

F, P

Pembrolizumab

Unresectable melanoma

O, P

Daclatasvir

Hepatitis-C

F, P

2014

2015

Evolocumab

For high cholesterol

O

2016

Sofusbuvir, Velpatasvir

Hepatitis-C

F, P

2017

l-glutamine

Sickle cell disease

oral powder
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nology, among others that are targeting

Advanced Therapy
Trials Funding
Figure 2.
The amount of grant dollars
allocated to research, ranked
by modality.

Therapeutic Vaccine
Post-Translational
Modification Modulator
Unspecified Small Molecule

cancers, hemophilia, Huntington’s dis-

Epigenetic Therapy

tions.26 The candidates in development are

Unspecified Cell Therapy

designed to target a wide range of proteins.
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ease, sickle cell disease, amyotrophic
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lateral sclerosis (ALS), and other indica-
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Unspecified Immunotherapy

Many therapies are also being devel-

miRNA

oped using CRISPR (clustered regularly

Mono-Specifiv Antibodies

interspaced short palindromic repeats)

CRISPR

and other gene-editing tools that offer in-

Receptor Agonist

creased efficiency over the use of vectors

Stem Cell Therapy

for inserting genetic material. 26 Pharma

Unspecified GeneTherapy

companies active in this field include

Prophylactic Vaccine
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siRNA

sen, CRISPR Therapeutics, Vertex Phar-

Virotherapy
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Receptor Antagonist

There is also a resurgence of inter-

Agonistic/Antagonist

est in the discovery of new medications

Fustion Protein

to treat and/or prevent cardiovascular
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researched conditions in preclinical
phases by big pharma companies such
as Bayer, Pfizer, Sanofi, Daiichi Sankyo,
Roche, Novartis, and others, as well as

Emilie Branch

specialty players such as Alnylam Pharconfirmatory development; 13 projects

Merck’s

FDA, is expanding its focus from HIV,

in clinical development across cell, gene,

(CRISPR Therapeutics/Vertex Pharma-

Non-opioid pain treatment is another

oncology, and hepatitis to also include

and radioligand therapies; and 60 major

ceuticals’ CTX001, UniQure’s AMT 061,

growing area. Companies such as Pfizer,

inflammatory diseases and nonalcoholic

filings planned from 2019 to 2021 tackling

and Otsuka/Akebia’s Vadadustat), and

Sanofi, Novartis, and Takeda are lead-

steatohepatitis (NASH).

diseases such as multiple sclerosis, neo-

other indications (Merck’s V114 vaccine

ing the way, but others, including Teva,

GSK recently expanded its oncology

vascular age-related macular degenera-

for pneumonia, Takeda’s vaccine TAK-

Regeneron

pipeline with the acquisition of Tesaro

tion, and lung and other cancers. It also

003 for dengue, and Roche’s Balovaptan

Therapeutics, and Heron Therapeutics,

and is also developing novel HIV treat-

has one of the largest CAR-T cell develop-

for autism). 24

as well as many other smaller firms, are

ments. Novartis, according to the com-

ment programs addressing multiple indica-

pany, has 26 potential blockbusters in

The fastest-growing
classes included
antihypertensives
(angiotensin-converting
enzyme (ACE) inhibitors,
beta-blockers, diuretics,
and angiotensin
receptor blockers), pain
medications, mental
health treatments, and
lipid regulators.
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also developing candidates that show
promise.

26 P

tions. In addition to developing medicines

OptumRx highlighted a different set of

to treat cystic fibrosis, Vertex is also devel-

drugs, with bempedoic acid at the top

oping an autologous gene-edited hemato-

of the list as representing a new class of

poietic stem cell therapy or the treatment

cholesterol-lowering drugs. 25 Other can-

of ß-thalassemia and sickle cell disease,

didates of interest identified in this re-
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ASEPTIC MANUFACTURING
IS A COMPLEX PROCESS
THAT REQUIRES
EXTENSIVE KNOWLEDGE
AND UNDERSTANDING
OF DRUG SUBSTANCE
PROPERTIES,
NUMEROUS NOVEL
PRODUCT FORMATS,
AND HIGHLY ADVANCED
CONTAINMENT AND
FILLING SYSTEMS.

> FILL /FINISH

ASEPTIC MANUFACTURING
WITH STATE-OF-THE-ART
TECHNOLOGIES
> BY KURT R. NIELSEN, Ph.D., PHARMACEUTICS INTERNATIONAL, INC. (PII)

The continued growth of biologic drugs and the recent
COVID-19 pandemic are driving an ever greater need for
expanded sterile manufacturing capacity and capabilities
across the globe. Pharmaceutics International, Inc. (Pii)
has proactively expanded its highly flexible aseptic filling
capacity with proven isolator–barrier and automated
technologies that enable processing of conventional as
well as toxic and cytotoxic drug products, under highly
sterile, contained conditions.

52 PHARMA’S ALMANAC

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

Q2 2020

MANY DRIVERS FOR OUTSOURCING

capacity. Large biopharma firms also often

UNIQUE SYNTHESIS OF PHARMACEUTICS

tribution services, and full analytical and

OF ASEPTIC FILL/FINISH

outsource portions of their portfolios to

EXPERIENCE, SERVICE EXCELLENCE, AND

regulatory support and have the capability

Growth of the sterile injectables market is

access

ENTREPRENEURIAL ADAPTABILITY

to handle potent drugs and Schedules I–V

predicted to exceed 11% per year on aver-

reduce supply chain risks.4

The foundational premise of Pii is our

controlled substances.

specialized

capabilities

and/or

age through the middle of this decade. The

In a survey conducted by HighTech

pharmaceutics know-how. We are a sci-

Our focus is on small- to medium-scale

value for the global market is estimated to

Business Decisions, nearly all respon-

ence-driven CDMO providing dosage

processes, which we support with a unique

reach $779 billion by 20241 and just over

dents (96%) reported that their compa-

form development and cGMP manufac-

combination of agility, flexibility, and

$900 billion by 2025.2 The global vaccines

nies outsource aseptic filling activities

turing services to the global pharma-

responsiveness, whether those products

market — before the COVID-19 pandemic

to some degree.4 In addition, more than

ceutical industry. We offer unparalleled

are conventional small molecule drug sub-

developed — was projected to reach a val-

two-thirds (72%) of survey participants

scientific insight and depth of product

stances and drug products, biologics, or

ue of $100 billion by 2025.3

outsource lyophilization. Overall, the sur-

knowledge while supplying high-quality

other challenging products. Our special-

As the number of biologic drugs in the

vey revealed that 89% of companies have

dosage forms that enhance the lives of

ized capabilities, multi-product facilities,

pharmaceutical pipeline increases and

difficulty accessing outsourced capacity,

patients worldwide.

and knowledge base allow us to work with

more biopharmaceuticals receive mar-

particularly for antibody-drug conjugates,

For over 25 years, Pii has been support-

potent compounds and hormones, develop

keting authorizations/approvals, demand

live viruses, cytotoxics with slow-release

ing our pharmaceutical partners (from

complex dosage forms, and support var-

for contract aseptic fill/finish services

formulations, and small-volume projects.

virtual to multinational) with extensive

ied manufacturing processes. All of our

technical

expertise,

efforts are supported by our extensive

capabilities

and

has also risen. Sterile manufacturing is

Consequently, the global contract man-

required for parenteral drugs (both small

ufacturing market for fill/finish services

including preformulation studies, formu-

pharmaceutics know-how, which includes

and large molecule), viral vectors for cell

for biologics is anticipated to expand at

lation development, and lyophilization

formulation, process and manufacturing,

and gene therapy manufacturing, and

an annualized rate of >10% to reach $4.2

cycle development, as well as the clini-

commercial quality, process management,

vaccines.

billion by 2030.5 The global vaccine con-

cal and commercial cGMP manufacturing

and regulatory expertise.

Many novel biologics and other prod-

tract manufacturing market, before the

of parenterals, oral liquids, and solids,

The goal is always to help our pharma

ucts that require sterile fill/finish are

COVID-19 pandemic, was estimated to be

including soft gels, tablets, and capsules.

partners get to the clinic as quickly as

developed by emerging/small biotech com-

expanding at a CAGR of 9.3% to reach a

We also provide clinical packaging and

possible without any issue. Pii prides itself

panies with no, or limited, manufacturing

similar value of $4.0 billion.

labeling, clinical trial kit building and dis-

on delivering on both of these critical
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requirements through the application of

We have two suites with a wide range of

services. Today, we support customers in

innovative, flexible, and efficient sterile

filling options, including vials, prefilled

the early-phase development of this tech-

product filling solutions. No matter what

syringes, cartridges, and lyophilization.

nically challenging pharmaceutical pro-

the program or its inherent challenges, Pii

“Aseptic 1” is designed for development

cess, providing them with a solution that

never says “no” — we say, “let’s find a solu-

to small-scale commercial projects, with

can be readily transferred and scaled up

tion together.”

batch sizes from 1—300 L. Both terminal

for commercial manufacturing.

sterilization and aseptic liquid fill/finEXTENSIVE ASEPTIC MANUFACTURING

ish processes can be accommodated,

LONG TRACK RECORD OF PERFORMANCE

CAPABILITIES

with vial sizes of 3–100 mL (at fill rates of

With more than 400 development pro-

Aseptic manufacturing is a complex pro-

40–50 and 608 vials/minute, respectively)

grams completed, Pii is a leader in phar-

cess that requires extensive knowledge

and syringe volumes of 1–10 mL (fill rates

maceutical product development. Our

and understanding of drug substance

of 32, 20, and 8–10 syringes per minute for

scientific team has extensive experience

properties, numerous novel product for-

1-, 5-, and 10-mL syringes, respectively).

working with drug substances represent-

mats, and highly advanced containment

Lyophilization can also be performed in

ing a range of physicochemical character-

and filling systems.

this suite, with up to 16,000 3-mL vials or

istics (and challenges).

Pii’s aseptic capabilities position us to
deliver quality and on-time drug product

In 2019 alone, we added three new com-

2,100 100-mL vials per load.
“Aseptic 2” supports development to

mercial parenteral products. In March, we

INTEGRATION OF PROVEN
ISOLATOR–BARRIER
AND AUTOMATED
TECHNOLOGIES
PROVIDES A BALANCE
OF FLEXIBILITY AND
ADVANCED SYSTEM
FEATURES, ENABLING
THE PROCESSING OF
ASEPTIC, TOXIC, AND
CYTOTOXIC DRUG
PRODUCTS.

tial purchase order was placed. Multiple

how, extensive experience, and customer

programs in early- to late-stage develop-

service excellence, we will be supporting

ment have already been identified as can-

many more customers with the same high

didates for transition to the new line.

level of competence and service excel-

Future manufacturing capacity expan-

lence as we do today.

sions for aseptic product development

We are particularly excited to embark

and commercial capabilities are also in

on projects that make use of our asep-

the planning stages. An existing solid

tic production capabilities and our fully

dose R&D and GMP manufacturing space

robotic filling line, including novel ther-

will be converted to three incremental

apies and vaccines that target SARS-

aseptic manufacturing areas with addi-

CoV-2, the virus that causes COVID-19.

tional capacity of 15 million doses/unit

We wish to engage with customers that

or 45 million doses annually when oper-

are inspired by what we do in the pharma-

ating three shifts per day five days per

ceutical industry. At Pii, we want to help

week. As a result, our total future manu-

develop and manufacture products that

facturing capacity will reach up to 65

fill such unmet medical needs and make a

million doses annually.

real difference in people’s lives.

P

for both clinical and commercial projects.

large-scale

with

launched Busulfan Injection, 6 mg/mL in

Our cleanrooms range from class 100 to

batch sizes of 1–1000 L and up to

10mL vials, in partnership with Athenex

READY TO PARTNER ON CHALLENGING

100,000, and we use disposable consum-

150,000 vials (2–100 mL with fill rates

Pharmaceuticals, Sungen Pharma, and

ASEPTIC PROJECTS

ables and contact parts wherever possible

of 100–160 and 30–40 vials per min-

Chemwerth. In September, Pii announced

As a CDMO that has had experience de-

to minimize the risk of contamination. We

ute, respectively). It, too, can accom-

the commercial supply of Fulvestrant

veloping and manufacturing our own

1. Global Sterile Injectable Drugs Market Set for Rapid Growth.

have experience with products that are

modate processes that involve termi-

Injection 250 mg/5 ml drug product,

fill vials, syringes, and cartridges on a

products, we offer our customers the

To Reach Around USD 779.9 Billion By 2024. Rep. Zion Market

difficult to develop and manufacture, such

nal

fill/finish.

which was recently approved by the U.S.

single machine specifically designed for

added value of seeing challenges and op-

Research. 2 Jan. 2019. Web.

Recently, we expanded our capability to

FDA. The product is marketed and dis-

small- to medium-scale aseptic manufac-

portunities from their perspective. This

provide lyophilization cycle development

tributed in the United States by Sagent

turing under cGMP. The highly efficient,

understanding is driving our strategies

Pharmaceuticals. In October, Pii received

flexible, and adaptable line can be used to

for the future, which will continue to em-

FDA approval of a prior approval supple-

produce anywhere from a few hundred to

phasize the early adoption of advanced

ment for Bretylium Tosylate Injection,

50,000 vials per day.

technologies and investment in leading-

as highly viscous liquids/suspensions and
highly sensitive formulations.

commercial

sterilization

or

projects,

liquid

DEVELOPMENT & COMMERCIAL CAPABILITIES

ASEPTIC 1

USP 500 mg/10 ml (50 mg/ml), which we

Integration of proven isolator-barrier

are producing for ANI Pharmaceuticals,

and automated technologies provides a

Inc. These diverse manufacturing con-

balance of flexibility and advanced sys-

The actions we are taking today are

tracts reflect our wide-ranging capabili-

tem features, enabling the processing of

preparing Pii to successfully manage our

ties for sterile drug production.

aseptic, toxic, and cytotoxic drug prod-

growing customer base. With the right

More recently, Pii was recognized with

ucts. Automated bag and tub opening,

combination of people, processes, and

multiple 2020 CMO Leadership Awards as

statistical and 100% in-process fill weight

geographic distribution and by continu-

presented by Life Science Leader. These

verification, and vial capping completely

ing to leverage our pharmaceutics know-

awards — for Compatibility (Big Pharma),

automate the aseptic fill/finish process.

Quality (Overall, Big Pharma), Reliability

Operations

(Overall, Big Pharma), and Service (Over-

lyophilizer loading and unloading and vial

all) — reflect the commitment and accom-

capping, depending on product and appli-

plishments of our highly skilled personnel

cation requirements.

downstream

can

The addition of this automated solu-

Development to Small Scale Commercial Suite

production using our extensive range of

tion enhances system productivity and

• Terminal or Aseptic Liquid fill/finish & Lyophilization suite
• Batch Sizes from 1L – 300L
• Vials (3mL – 100mL): fill rates of 40–50 and 608 vials per minute, respectively
• Syringes (1mL – 10mL): fill rates of 32, 20, and 8–10 syringes per minute

innovative technologies.

controls contamination risk by minimizing operator intervention to the greatest

INVESTING FOR THE FUTURE

extent possible, while providing unrivaled

Meeting the needs of our customers to-

flexibility for aseptic filling of medium-

day and into the future also requires

sized clinical and commercial batches.

continual investment in new technolo-

Pii customers can benefit from the scal-

gies and capabilities. Recognizing the

ability of processes developed for the

growing need for additional sterile fill/

Development to Large Scale Commercial Suite

GENiSYS machine because, as products

finish outsourcing capacity, PII recently

progress through the clinic, the aseptic

• Terminal or Aseptic Liquid fill/finish suite
• Batch Sizes from 1L – 1000L and up to 150,000 vials
• Vials (2mL – 100mL) fill rates of 100–160 and 30–40 vials per minute, respectively

expanded our aseptic filling capabilities

filling process can be scaled to larger fill-

with the addition of a fully robotic fill-

ing lines with minimal tech transfer.

or 1-, 5-, and 10-mL syringes, respectively

ASEPTIC 2
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edge solutions, such as the GENiSYS R fill-
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and their experience in development and

• Lyophilizer (3mL – 100mL): 16,000 3-mL vials or 2,100 100-mL vials per load
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ing line. The GENiSYS R filling machine

The new line was fully qualified to sup-

from Automated Systems of Tacoma, LLC

port vial and syringe operations by the

(AST), processes pre-sterilized, ready-to-

end of Q1 2020, just one year after the ini-
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ANTIBODY–DRUG CONJUGATES

LINKING NOVEL MEDICINES
TO PATIENTS WITH HARDTO-TREAT CANCERS FOR
IMPROVED QUALITY OF LIFE
B Y USAMA MALIK AND LORETTA ITRI, M.D., IMMUNOMEDICS

Antibody–drug conjugates (ADCs) have generated significant
interest in the medical community, but issues with ADC toxicity
persist. Immunomedics has combined unique targets with its
proprietary pH-sensitive linker technology and a payload with
moderate toxicity to generate a differentiated ADC platform.

FROM DISCOVERY TO DEVELOPMENT

The

proprietary

linker,

CL2A,

out the requirement of an enzyme. Thus,

ed patients with mTNBC. The company

tial of sacituzumab govitecan as an adju-

front, up to an additional $710 million in

it has the potential to deliver SN-38 to

resubmitted its Biologics License Appli-

vant or neoadjuvant therapy, with the hope

milestone payments, and royalties rang-

tumor cells, regardless of whether the cell

cation for accelerated approval of saci-

that it may be an alternative to traditional

ing from 14–20% –– providing further

expresses the target receptor.

tuzumab govitecan in mTNBC in Decem-

chemotherapy in the earlier stages of

indication that sacituzumab govitecan

Another advantage of CL2A as a linker

ber 2019 and has a PDUFA target action

breast cancer prior to the tumor becom-

is expected by the market to contribute

is the high drug-to-antibody ratio that

date of June 2, 2020. Immunomedics also

ing metastatic.

significantly to improving the lives of

can be achieved. When the ADCs bind to

recently announced that the confirmatory

their targets on cancer cells, they deliver

500-patient ASCENT study in mTNBC

MUCH ACCOMPLISHED AND MORE TO

up to eight molecules of SN-38 per anti-

was stopped early due to compelling effi-

COME

ics will aggressively expand its pipeline to

body molecule inside the tumor cell and

cacy across multiple endpoints, based

Over the past three years, Immunomedics

explore the full potential of sacituzumab

the tumor microenvironment. This abil-

on the unanimous recommendation of

has executed an ambitious agenda, with

govitecan in late and earlier-line settings

ity to deliver so much cytotoxic agent per

the Data Safety Monitoring Committee.

significant accomplishments across reg-

of Trop-2-expressing solid tumors as a

ADC may explain why, in an animal model,

Topline results from the ASCENT study

istration-oriented clinical programs, ex-

single agent and in combination with syn-

the ADCs deliver more than 120 times the

are expected by mid-2020.

panding the global supply chain to ensure

gergistic agents. The company will con-

The company also has registrational-

supply continuity across clinical trial and

tinue to explore use of its ADC platform to

oriented studies for sacituzumab govite-

future potential commercial demand, ex-

address novel oncology targets with addi-

can in metastatic urothelial cancer (mUC)

ecuting on differentiated business devel-

tional differentiated cytotoxic agents.

TARGETING TROP-2

and in HR+/ HER2– metastatic breast can-

opment transactions, raising over a billion

Immunomedics will continue to evolve

Immunomedics’ lead candidate sacitu-

cer (mBC). Sacituzumab govitecan has

dollars in capital, and establishing an in-

and de-risk the global supply chain to

zumab govitecan (IMMU-132), which com-

shown differentiated safety and efficacy

dustry-leading commercial infrastructure

ensure ongoing supply of products. The

prises an anti-Trop-2 antibody linked to

profiles in both indications, based on

for the potential launch of sacituzumab

company intends to manufacture, reg-

SN-38 via the CL2A linker, is attracting

preliminary phase II data, and recently

govitecan in the United States.

ister, and market products in the United

interest because it targets an antigen not

received a Fast Track designation from

Immunomedics recently signed a prec-

States and other major markets, leverag-

previously recognized as important until

the FDA for mUC. A phase II study of a

edent-setting licensing deal for greater

ing partnerships to strategically maxi-

the company validated it as a viable tar-

100-patient cohort of the TROPHY-U01

China involving record terms for a single

mize the clinical and commercial poten-

get. Trop-2 is expressed in many epithe-

study completed enrollment in the fall of

asset in that geography — $125 million up

tial of its assets, where required.

lial tumors, opening the possibility for

2019. The company expects to complete

sacituzumab govitecan to treat multiple

enrollment for its registrational phase

cancer types.

III TROPiCS-02 study in HR+ mBC with

amount of SN-38 than when irinotecan is
administered intravenously.

Sacituzumab

was

govitecan

is

an ongoing Trop-2-enriched basket study

for a number of solid tumors and has

(TROPiCS-03) examining the correlation

Chief Financial Officer, Chief Business Officer, Immunomedics

received Breakthrough Therapy Desig-

between Trop-2 enrichment in specific

nation from the U.S. FDA for the treat-

tumors and the effectiveness of sacitu-

ment of patients with metastatic triple-

zumab govitecan. The lead indication to

negative breast cancer (mTNBC) who

generate the signal is non-small cell lung

have received at least two prior thera-

cancer (NSCLC).

Usama has over 25 years of experience in the technology, telecoms,
and healthcare industries in key leadership roles ranging from
corporate strategy, mergers and acquisitions, venture investing,
product development, and operational management. He has worked
on large-scale transformations across Fortune 500 companies,
while helping to scale and grow numerous venture-backed and
mid-sized organizations. He has led key strategic efforts to bolster
company balance sheets, take out costs, generate new revenue
streams, raise capital, and lead multibillion dollar M&A transactions.

toxic SN-38. SN-38 is about three orders

There are currently no approved treat-

company initially founded to focus on dis-

of magnitude more potent than irinotecan,

ment options for patients with previously

has entered into clinical collaborations

covery and early research. In early 2017, a

its parent drug, and cannot be adminis-

treated mTNBC, one of the most aggres-

with AstraZeneca to investigate IMMU-

new board and management team began

tered systemically to patients because of

sive forms of breast cancer and one that

132 in earlier lines of therapy for mTNBC,

transforming the company into a leading

its poor solubility and toxicity. To improve

is more prevalent among young women

advanced UC, and metastatic non-small

biopharmaceutical organization, with full

its solubility, a short polyethylene glycol

and among women of African and Latino

cell lung cancer in combination with its

drug development and commercialization

(PEG) moiety was added to the CL2A linker.

descent. Generally, breast cancer can be

checkpoint inhibitor; with Clovis to com-

capability, that leverages its novel ADC

The CL2A linker allows the conjugation of

treated by targeting one or more of three

bine with its PARP inhibitor in mTNBC,

technology developed internally over the

SN-38 with antibodies to form water-solu-

receptors on the tumor cells: human epi-

advanced UC, and ovarian cancer; with

last 10–12 years.

ble ADCs that preserve antibody binding

dermal growth factor receptor 2 (HER2),

Roche to initiate a phase Ib/II study

and drug activity.

estrogen receptor (ER), and progesterone

comparing the safety and efficacy of the

receptor (PR). TNBC cells lack all three

combination of atezolizumab (Tecentriq®)

receptors, so it is much harder to target.

and sacituzumab govitecan as a frontline

pies for metastatic disease.

To further accelerate clinical and preclinical

development,

Immunomedics

The Immunomedics ADC platform tech-

technology is that the linkage between

nology is completely differentiated from

CL2A and SN-38 is sensitive to both acidic

Around 90% of TNBC cells express the

treatment for metastatic or inoperable

other ADC approaches, because it com-

and alkaline conditions. In serum, the rate

Trop-2 receptor, suggesting that sacitu-

locally advanced mTNBC versus atezoli-

bines unique tumor targets with a propri-

of detachment of SN-38 is approximately

zumab govitecan may provide important

zumab plus nab-paclitaxel as standard of

etary linker technology and a chemother-

50% per day.

benefits in this indication. Sacituzumab

care; and with the University of Wisconsin
on a clinical study in prostate cancer.

apy agent that is highly effective and well

The linker technology allows the toxin

govitecan has shown potential best-in-dis-

tolerated when directed to the tumor and

to be released inside the tumor cell and in

ease efficacy in clinical studies, including

In addition, Immunomedics is conduct-

the tumor microenvironment.

the acidic tumor microenvironment with-

an ORR of 33.3% in 108 heavily pre-treat-

ing a phase III study to explore the poten-
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~400 patients by the end of 2020 and has

designed for targeted delivery of the cyto-

The unique feature of the ADC linker

Over the next five years, Immunomed-

being

COMPANY

DIFFERENTIATED ADC PLATFORM

patients across multiple tumor types.
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IN CONVERSATION

reduced age-related cognitive impair-

with three injections but is followed up

ment, increased neural activation, and

thereafter with an orally administered

increased memory function. Current clinical trials are testing a variety of therapeu-

SOLVING UNMET CLINICAL
NEEDS BY HARNESSING THE
SCIENCE OF AGING

tic approaches for a range of age-related

BIOTECH COMPANY

medical conditions, including Alzheimer’s

FOCUSED ON TREATING

disease (AD), Parkinson’s disease (PD), and

Emilie Branch, Managing Editor at Pharma's Almanac, discusses the science of aging with
Elizabeth Jeffords, Chief Commercial and Strategy Officer for Alkahest.

B

small molecule. “Given that wet AMD is the
leading cause of blindness in people over
60 in the United States, we are excited
at the promise of an oral, small molecule
therapeutic which may reduce the need for

age-related macular degeneration (AMD),

NEURODEGENERATIVE

among others. This research informs

DISEASES AND DISEASES OF

promise, as we have seen visual acuity

from the human trials informs continued

AGING BY CAPITALIZING

IIa trials with AKST4290 in both naïve

research in a virtuous cyclical loop. “We

ON THE BODY’S NATURAL

patients and patients refractory to contin-

will potentially decode neurodegenerative

REGULATORY AND

Jeffords.

diseases and the underpinning biological

COMMUNICATION MECHANISM,

the clinical trials, and the data gathered

aim to drive closer toward solutions that

processes of aging,” says Elizabeth Jeffords, Chief Commercial and Strategy

ALTHOUGH MEDICAL ADVANCES AND LIFESTYLE EDUCATIONAL
CAMPAIGNS HAVE COMBINED TO INCREASE LIFE EXPECTANCY
AROUND THE GLOBE, AND THOSE SAME BREAKTHROUGHS
HAVE RESULTED IN THE STAVING OFF OF MANY MIDLIFE
DISEASES, WE CANNOT AFFORD TO OVERLOOK ISSUES THAT
WILL AFFECT WHAT WILL BE THE FASTEST-GROWING SEGMENT
OF THE POPULATION OVER THE NEXT 30 YEARS.

ALKAHEST IS A MID-STAGE

THE PLASMA PROTEOME.

Officer for Alkahest.

burdensome injections. Early results show
gains in patients in two open-label phase

ued use of anti-VEGF injections,” shared

SOLUTIONS FOR THE MOST
INTRACTABLE DISEASES
Alkahest was born out of a desire to understand whether targeted chronokines drive

CLINICAL PIPELINE

the biological process of aging, and then

GRF6019 and GRF6021, selected plasma

tions for patients via two mechanisms

to find ways to harness or tweak those

fractions, are in phase II trials as poten-

— a broad, anti-inflammatory mechanism

chronokines to reverse or inhibit some of

tial treatments for neurodegenerative

and an immune-modulatory mechanism

the most intractable diseases of late life.

diseases, including AD and PD with cogni-

through the body’s innate immune cells.

“We know that, as baby boomers continue

tive impairment. These therapeutics are

AKST4290 is designed to block eotaxin

to age, it is important for us to be on the

designed to safely replenish regenerative

from binding to its receptor, potentially

front lines, alongside other researchers,

positive chronokines that decrease with

preventing its detrimental inflammatory

in a parallel effort to grow awareness of

age and provide enhancement of both cog-

effects in macular degeneration and other

the health and societal burdens of an ag-

nition and motor activity while reducing

age-related diseases.

ing population and to make strides for the

inflammation and restoring neurogenesis.

Traditional approaches to treating AMD

future. We believe there will be a ground-

GRF6019 recently completed an open-

involve injections in the eye, which are not

swell of investment in this space in the

label, two-dose phase IIa study for the

necessarily as painful as they are burden-

next few years, especially as we continue

treatment of mild to moderate AD, while

some because they require the injections

to gather more placebo-controlled data

GRF6021 is being studied to treat PD with

to continue on an ongoing basis. Without

to draw even more concrete conclusions

cognitive impairment, with support from

a consistent, ongoing cadence for receiv-

about our research and continue to cre-

the Michael J. Fox Foundation. The first

ing these injection-based treatments, over

ate therapeutics that truly make aging

y the year 2050, we expect the

including some centenarian samples) and

number of people over the age of

found that about 15% of those proteins

HARNESSING CHRONOKINES FOR
NEURODEGENERATIVE DISEASE

65 to double, and with increased

change with age. This research inspired

As Alkahest decoded the plasma pro-

trial results in mild to moderate AD with

time patients will cease to see the benefits

and neurodegenerative diseases more of

age comes a slew of neurode-

the founding of Alkahest in 2014, with a fo-

teome, they found that proteins in hu-

GRF6019 demonstrated a lack of decline

of their administration. However, Alka-

a chronic and addressable health state,”

generative diseases for which

cus on understanding and targeting these

man plasma that increase with age have

of cognitive and functional domains in pa-

hest's current phase II clinical trial begins

concludes Jeffords.

we currently do not have effec-

proteins — which the company calls chro-

been associated with neuroinflammation,

tients and encouraged the company to pro-

tive treatments or cures. The advocacy for

nokines — to develop clinical candidates

tissue damage, and neurodegeneration.

ceed in the design of placebo-controlled

research, trials, and development of ther-

that either increase or decrease levels of

Conversely, the proteins that decrease

studies. Both GRF6019 and GRF6021 are

apeutics to combat this huge, unmet need

circulating chronokines with the aim of

with age carry out regenerative and

developed and provided by Grifols, a ma-

is of paramount importance to prepare for

promoting innate and natural restorative

health-preserving processes. To that end,

jor producer of plasma therapeutics, in

the population surge in this demographic

biological processes or to discourage

Alkahest has a two-pronged approach to

partnership with Alkahest.

in the years to come.

pathological, degenerative processes in

therapeutics: first, to inhibit the negative

AKST4290, an oral small molecule, is

age-related diseases, respectively.

actions of the inflammatory and degen-

currently in two phase II clinical trials —

THE PLASMA PROTEOME AND THE ROLE
OF CHRONOKINES

Alkahest takes a holistic approach to

erative proteins with traditional biotech

one in wet age-related macular degenera-

neurodegenerative diseases by question-

approaches like small molecules or anti-

tion, and one in PD, also supported by the

Alkahest is a mid-stage biotech company

ing whether failed Alzheimer’s and neu-

bodies, and second, to enhance or supple-

Michael J. Fox Foundation. The drug tar-

focused on treating neurodegenerative

rodegenerative treatments are simply not

ment the action of positive regenerative

gets CCR3, which is the GPC-receptor for

diseases and diseases of aging by capital-

working or are too narrow in scope. Are

proteins with recombinant proteins or

eotaxin — an immunomodulatory chemo-

izing on the body’s natural regulatory and

they personalized enough? Is there a multi-

selected plasma fractions.

kine that is increased in normal aging and

communication mechanism, the plasma

tiered, multi-tooled strategy that address-

In preclinical studies, the company

in multiple diseases of aging. It has been

proteome. CEO and founder Karoly Nikol-

es the totality of the aging process as it

has demonstrated that their therapeu-

implicated in AD, PD, retinal diseases,

ich partnered with Stanford Professor Dr.

relates to diseases, rather than targeting

tic targets activate molecular signal-

and other aging-related diseases that

Tony Wyss-Coray to study thousands of

one specific mechanism within the disease

ing

that

involve systemic inflammation. Target-

plasma proteins in people aged 18–70 (even

or condition?

include increased tissue regeneration,

ing this chronokine may improve condi-
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pathways

in

older

animals
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Elizabeth Jeffords
Chief Commercial and Strategy Officer, Alkahest
Elizabeth Jeffords currently serves as the Chief Commercial and
Strategy Officer of Alkahest, a biotechnology company focused
on developing treatments for age-related and neurodegenerative
diseases. Prior, Elizabeth worked in commercial leadership for
Genentech & Roche for 17 years, where she launched over a dozen
products and was responsible for over $10B in annual revenue.
She holds a bachelor of science in biology and management
from Yale University and a master of business and technology
as a Fulbright Scholar from the University of New South Wales.
LinkedIn www.linkedin.com/in/elizabeth-jeffords-bb42052/
Email info@alkahest.com
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IN CONVERSATION

COMPUTATIONAL
DISCOVERIES FOR CLINICAL
DEVELOPMENT OF NOVEL
CANCER THERAPIES
INITIALLY FOUNDED AS A COMPUTATIONAL DISCOVERY
COMPANY, TODAY COMPUGEN MAXIMIZES THE COMMERCIAL VALUE
OF NOVEL TARGETS IDENTIFIED USING ITS PROPRIETARY
ALGORITHMS BY ADVANCING THEM THROUGH THE CLINIC. ITS
LEAD CANDIDATES ARE NOVEL IMMUNE CHECKPOINT INHIBITORS
THAT COMPRISE A BROAD AND PROMISING EARLY-STAGE TARGET
PIPELINE FOR IMMUNO-ONCOLOGY.
Pharma’s Almanac Editor in Chief David Alvaro discussed Compugen’s technology and pipeline with
President and Chief Executive Officer Anat Cohen-Dayag, Ph.D.

Compugen’s first-in-class humanized anti-

didate BMS-986207 in patients with endo-

offers potential for efficacy in patients

body PVRIG inhibitor candidate, COM701.

metrial and ovarian cancers. The study will

with cancers possessing a strong immune-

These were supported by in vivo stud-

also test Compugen’s biomarker hypothesis

suppressive

ies demonstrating tumor growth inhibi-

for patient selection in a third arm enroll-

refractory to available immune checkpoint

tion through PVRIG pathway inhibition.

ing various cancer types and is expect-

inhibitors. As such, blocking myeloid tar-

In addition, Compugen’s computational

ed to begin in the second half of 2020.

gets may offer a complementary strat-

environment

or

that

are

egy to immune checkpoint inhibition,

capabilities were used to analyze patient
tumor samples, determining that the indi-

TIGIT-TARGETED CANDIDATE

providing new treatment solutions for

cations for which the PVRIG pathway may

Given its discovery of TIGIT in 2009 and

nonresponsive or relapsing patients and

be dominant include ovarian, breast, and

preclinical data suggesting that the simul-

expanding the patient population respon-

endometrial cancers, as well as non–small

taneous blockade of TIGIT and PVRIG

sive to immunotherapies.

cell lung cancer. All of this information has

may be essential for inducing robust an-

been used to design several human clini-

titumor immune responses, Compugen

cal trials with COM701, Compugen's most

is pursuing the development of its own

TRANSLATIONAL MEDICINE POWERED
BY COMPUTATIONAL DISCOVERY

advanced program.

TIGIT inhibitor. As a result, Compugen

“Compugen is highly differentiated from

COM701 is currently being evaluated in

is the only company advancing inhibitors

other biotech companies because we

a phase I study in patients with advanced

in clinical programs targeting both TIGIT

uniquely combine computational discov-

solid tumors who have exhausted all avail-

and PVRIG, uniquely positioning the com-

ery expertise with advanced drug develop-

able standard therapies. The study, per-

pany to synergistically target these two

ment capabilities,” explained CEO Anat

formed in collaboration with Bristol-Myers

immune checkpoints.

Cohen-Dayag. “Developing algorithms for

Squibb (BMS), is designed to evaluate the

COM902 is a therapeutic, high-affinity,

target identification requires a completely

safety and tolerability of COM701 as mono-

fully human, immuno-oncology antibody.

different skill set than developing those

therapy and in combination with BMS's

It has been shown to block the interaction

targets and translating them into actual

PD-1 immune checkpoint inhibitor Opdivo®

of TIGIT with PVR, its ligand, and conse-

drug products. In addition, when we dis-

(nivolumab).

quently to enhance T cell function.

cover new drug targets computationally,

Preliminary results from the monother-

Compugen recently dosed the first

we incorporate our understanding of drug

apy dose-escalation studies have been

patient in a COM902 phase I trial. The

development to ensure better target selec-

encouraging. Stabilization of disease was

open-label clinical trial is designed to

tion. As a result, we are able to discover

observed in nine of 13 patients treated

assess the safety, tolerability, pharmaco-

completely new targets that have a high

with COM701. In addition, one patient with

kinetics, pharmacodynamics, and prelimi-

potential to be both developable and com-

a type of ovarian cancer exhibited a con-

nary antitumor activity of escalating doses

mercializable.”

firmed partial response. Furthermore, five

of COM902 monotherapy in patients with

The approximately $75 million raised in

of six patients with microsatellite-stable

advanced malignancies who have exhaust-

Compugen’s recent underwritten public

colorectal cancer (MSS-CRC) showed sta-

ed all available standard therapies.

offering will fund its various clinical studies. As Compugen turned to be a predic-

ble disease and some level of initial dose/

COMPUTATIONAL DISCOVERY
EXPERTISE

mune checkpoints CTLA4 and PD-1/PD-L1

PD-L1 simultaneously. In different cancers

arm, an MSS-CRC patient also exhibited a

EARLY-STAGE MYELOID DRUG
TARGETS

emerged as “game changers” in cancer

and different patient populations, different

confirmed partial response. CRC was not

Compugen has a number of other discov-

continue to leverage collaborations with

Compugen discovers novel drug targets

therapy, forming the foundation for a new

pathways may be dominant, and inhibition

initially selected by Compugen as having

ery-stage programs focused mainly on

big pharma companies like those it has

through a unique, predictive, computation-

era of cancer immunotherapy. However,

of two or all three of these pathways may

a high likelihood of response to COM701,

myeloid targets.

already established with BMS, Bayer, and

al process that combines human biology

many patients and many tumor types do

be necessary to improve outcomes. The

as it is a medium expressor of the PVRIG

derived from genome analysis with disease

not respond to these treatments, indicat-

need to block the appropriate pathway(s)

pathway. These results are particularly

information derived from analysis of vast

ing that there may be additional immune-

may address a portion of the approximate-

encouraging.

amounts of proprietary and publicly avail-

suppressive mechanisms mediated by un-

ly two-thirds of cancer patients who do not

able data. This process enables the iden-

known checkpoint inhibitors.

respond to checkpoint inhibitors.

response relationship. In the combination

Currently, Compugen is completing the
monotherapy dose-escalation studies and

Myeloid immune checkpoint inhibition

tive discovery company and a developer of
effective, novel medicines, it also plans to

AstraZeneca.

P
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continues to conduct the combination

tification of first-in-class drug target can-

Compugen’s discovery platform has pre-

didates that are difficult to identify using

dicted multiple novel proteins as possible

TARGETING PVRIG

dose-escalation studies, with data pre-

Anat Cohen-Dayag, Ph.D.

traditional screening approaches.

additional immune checkpoints. These

To support this hypothesis, Compugen is

sented at AACR in April 2020. Compugen

President and Chief Executive Officer, Compugen

The applicability of Compugen’s technol-

findings included PVRIG and TIGIT, which

studying whether PVRIG alone or in com-

anticipates initiating enrollment in the

ogy has been demonstrated internally in

are two parallel and complementary path-

bination with TIGIT and PD-1 inhibitors

monotherapy expansion cohort, which has

multiple therapeutic and diagnostic areas.

ways in the DNAM axis. Potential molecu-

will provide effective treatments for a va-

been amended to include CRC based on

It is designed to identify first-in-class drug

lar interactions between PVRIG, TIGIT, and

riety of cancers.

the clinical results seen to date, with initial

target candidates, which are generally dif-

the PD-1 pathways underscore the poten-

In vitro and in vivo studies have been

ficult to identify using traditional experi-

tial of a combination treatment approach.

performed in collaboration with research-

Recently, the company announced the

Compugen therefore hypothesizes that,

ers at Johns Hopkins University to confirm

expansion of its collaboration with BMS

mental approaches.

results released in the first half of 2021.

to increase antitumor immune responses,

that the PVRIG pathway affects antitu-

to include a phase I/II triple-combination

IMMUNE CHECKPOINTS

treatments will need to inhibit various

mor immune responses. In vitro studies

study to evaluate COM701 in combination

In recent years, the blockade of the im-

combinations of PVRIG, TIGIT, and/or PD-1

have also evaluated the performance of

with Opdivo and BMS's TIGIT inhibitor can-

60 PHARMA’S ALMANAC

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

Q2 2020

Dr. Cohen-Dayag joined Compugen in 2002. She has held various
positions, including Vice President, R&D and co-CEO. In 2010, Dr.
Cohen-Dayag was appointed as Compugen’s President and CEO.
She joined Compugen’s Board of Directors in 2014. Dr. CohenDayag holds a BSc in biology from the Ben-Gurion University,
and an MSc in chemical immunology as well as a Ph.D. in cellular
biology, both from the Weizmann Institute of Science. Dr. CohenDayag is a director of the Israeli Advanced Technologies Industries.
LinkedIn www.linkedin.com/in/anat-cohen-dayag-4415078/
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BIOSYNTHESIS

REDESIGNING ORGANISMS
AS METABOLISM
ARCHITECTS
B Y CYRILLE PAUTHENIER, Ph.D., AND FILIPPO GIANCARLO MARTINELLI, PDEng.,
ABOLIS BIOTECHNOLOGIES

Abolis leverages synthetic biology to design biochemical pathways
that enable rapid, cost-effective production of novel chemicals,
including pharmaceutical starting materials, intermediates, and
APIs. These biochemical pathways can be further coupled with
appropriate synthetic organic chemistry or chemical process
engineering to increase the range of potential products.

mation. The name also conveys the sense

METABOLISM ARCHITECTS

manufacturing process, the time required

BENEFITTING DRUG DISCOVERY

of the word abolition, or a progression from

Architects convert building specifications

to construct the facility needed, how much

Many modern small molecule drugs have

something undesirable to something bet-

into a real-life design. They understand the

risk the project will carry, and the potential

been

ter. Abolis Biotechnologies was created in

overall end-goal and use different high-

return on investment in collaboration with

chemistry, which often results in complex

2014 and currently has 24 employees — the

tech tools to realize that complex struc-

the client team.

molecules that cannot be readily pro-

company has already worked experimen-

ture, such as computer-aided design (CAD)

tally on close to 20 different molecules.

software. At Abolis, we have similar respon-

TRADING LONGER DEVELOPMENT TIMES

philosophy can also be applied to biotech-

The first step taken as a company was to

sibilities, but for the production of specific

FOR SCALABILITY, SECURITY, AND COST-

nology. As importantly, combinatorial bio-

work on retrobiosynthesis software, but we

chemicals. We use our retrobiosynthesis

SAVINGS

technology chemistry has the potential

quickly understood that, if we really want-

capacity to research possible pathways

The development of processes that le-

to identify novel chemicals or chemical

ed to help the chemical and pharmaceuti-

using fermentation and enzymes and our

verage metabolic engineering technolo-

mixtures that cannot be produced using
classical chemistry and have not previ-

cal industries move toward synthetic biol-

biology and its uses in collaboration with

than those using only organic chemistry.

ously been accessible or explored, though

processes, we needed to develop addition-

organic chemistry to determine novel bio-

However, those processes will be emi-

scalability is more likely to be achieved.

al capabilities — not in areas where our cus-

synthetic or hemisynthetic routes.

nently scalable and readily transferable

This approach may open up new avenues
for drug discovery.

tomers had expertise, but where they were

We look at the entire business case,

from one site to another. The facility and

lacking — such as in the genetic engineer-

including possible pathways and raw

equipment will also cost less to build and

ing of microbes and fermentation, includ-

materials for producing the molecule, and

install, because there is no requirement

FOCUS ON YEAST FERMENTATION

ing the analytical and robotic capacities

consider the intellectual property sur-

for high pressures or temperatures, and

At Abolis, most of our work is performed
using yeast — primarily but not exclusively

required to support such development.

rounding those pathways. We also conduct

no hazardous waste management require-

Abolis has developed — and continues

a technoeconomic analysis, simulating

ments. Operators also benefit from a saf-

Saccharomyces cerevisiae — rather than

to expand on — a portfolio of technologies

what a manufacturing plant would look like

er work environment, and with increasing

bacteria. Many of the enzymes utilized for

for the design, construction, and scale-up

and the performance needed to meet the

restrictions/bans on certain solvents and

complex chemical transformations origi-

of tailor-made fermentation processes for

target price and scale. We then devise a

other chemicals, the need to change pro-

nate from plant, insect, or mammalian

our clients’ molecules. We have learned

roadmap for making the specific chemical

cesses or install expensive containment

cells. These enzymes are usually better

that working in synergy with our clients’

to fit these specifications, including the

systems is avoided.

expressed in eukaryotes like yeast than

teams is the best way to provide the right

in prokaryotes, which thus saves time and

solutions for their requests and situations.

money in the enzyme and pathway deve-

We understand where fermentation can
be best leveraged and where it isn’t appropriate. Projects can begin with organic

more resilient to phage contamination

LinkedIn www.linkedin.com/in/cyrille-pauthenier
Email cyrille.pauthenier@abolis.fr

the synthesis of molecules not possible

stand the limitations of synthetic biology

metabolism of living organisms so they will

It also allows for the discovery and pro-

and recognize when simple organic reac-

produce large quantities of desired chemi-

duction of novel drugs via innovative bio-

tions will afford the optimum results.

cals that can be used in the pharmaceutical,

based, renewable, sustainable processes.
TACKLING COMPLEX CHEMICAL

The organism’s genome is engineered

A BIO-RETROBIOSYNTHESIS APPROACH

MOLECULES

using rational approaches, by inserting

It is common in organic chemistry to per-

One of the fundamental features of Abo-

large pieces of artificial DNA that direct

form a retrosynthetic analysis to identify

lis has been our ability to design lengthy

the organism to produce a desired mole-

possible synthetic routes to a target mole-

routes to highly complex molecules. As far

cule from sugar or another cheap substrate.

cule. To make retrobiosynthesis more fea-

as we know, Abolis is the only company able

In many cases, these chemicals can be

sible — and facilitate leveraging the greater

to tackle such complex, larger molecules

produced at room temperature and ambi-

sustainability of synthetic biology — Abolis

using synthetic biology — we also have the

ent pressure in water. No potentially harm-

developed computer algorithms to enable

advantage of our bio-retrobiosynthesis ap-

ful or toxic solvents or chemical raw mate-

the identification of metabolic routes by re-

proach, bioinformatic tools, and robotic

rials are required, and no dangerous waste

searchers, which could be used to engineer

platform capacity, which was intentionally

is produced.

the biosynthesis of any given molecule.

optimized to enable complex pathways.
As a result, Abolis has extensive experi-

enables the production of molecular struc-

BRINGING METABOLIC ENGINEERING

ence with the design, implementation, and

tures that cannot be accessed via tradition-

EXPERTISE TO CHEMICAL COMPANIES

optimization of long metabolic pathways

al organic synthesis. This is especially rele-

Abolis is derived from the Greek word

and specializes in custom process devel-

vant for drugs whose production requires

metabolē, meaning change and transfor-

opment for highly complex molecules.

Q2 2020

and stabilizing genetic constructs than

Cyrille Pauthenier is an entrepreneur in synthetic biology. He graduated
from École Normale Supérieure in Paris and studied fundamental
chemistry and biology with a focus on biomolecules modeling and
engineering. In 2011, he specialized in synthetic biology. After obtaining
his Ph.D., Cyrille co-founded the Abolis Biotechnologies company in 2014,
with the aim of bringing state-of-the-art methodologies in metabolic
engineering for the development of new microorganisms capable of
producing chemical molecules by fermenting renewable resources.

mentation or enzymatic processes can pro-

sics, opioids, and some anti-cancer drugs.
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possibilities for building long pathways

sions, or vice versa. We know where fer-

As synthetic biologists, we redesign the

62 PHARMA’S ALMANAC

Cyrille Pauthenier, Ph.D.
Chief Executive Officer and Chief Scientific Officer, Abolis

organic transformations. We also under-

biotechnology

lopment processes. Yeast offers more
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chemistry steps and end with bioconver-

or levels of selectivity not possible with

instances,

duced using scalable processes. This

knowledge and understanding of synthetic

hemisynthesis, such as steroids, analge-

some

combinatorial

ogy and more sustainable manufacturing

WHY METABOLIC ENGINEERING?

In

using

gies often takes longer and costs more

vide access to molecular structures and/

cosmetic, and agrochemical industries.

developed

bacteria such as Escherichia coli and are
and less prone to generate endotoxins.
INCREASING PHARMA POTENTIAL
The potential applications of synthetic
biology in the pharma industry are manifold. In addition to enabling the costeffective production of complex drugs and
with organic chemistry, as well as expanding the chemical landscape of drug discov-

Filippo Giancarlo Martinelli, PDEng
Global Industrial Partnerships Development, Abolis
Filippo has been in charge of Global Industrial Partnerships
Development at Abolis Biotechnologies since early 2020. Prior to
joining Abolis, he was Chief Executive Officer at the Irish Bioeconomy
Foundation, the International Team Leader for the Agri-Food
Bioeconomy, and a Brussels-EU Operations Manager at PNO
Consultants, as well as Product Manager at Agroils Technologies. His
educational background includes a BSc in biotechnology (2009, Parma,
IT), an MSc in industrial biotechnology (2011, Milan, IT), a professional
doctorate in engineering (PDEng) in bioproduct design (2014, Delft, NL),
and an Executive MBA (2017, Rotterdam, NL).
LinkedIn www.linkedin.com/in/fgmartinelli
Email filippo.martinelli@abolis.fr

ery, synthetic biology may also provide a
means to economically produce known and
promising phytochemicals that have not
been pursued because their plant sources
and/or extraction were impractical.
We also believe that our biotechnology
program may be applicable to the synthesis of biologic drugs and provide an
avenue for dramatically reducing their
cost. While we are currently focused
on highly complex small molecules, we
strongly believe that in the future we will
be able to impact biologics production
by switching processes away from mammalian cells.
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DRUG REPOSITIONING

o date, no drug has been ap-

the combination of two already registered

disease patients, THN102, combines an

disease and neuropathic pain) for which we

proved to treat this particularly

drugs. We started by screening nearly

arousing molecule (modafinil) with a repo-

have demonstrated value in patients. For

debilitating symptom, and no

2,000 medicines registered with the EMA,

sitioned antiarrhythmic drug as a modula-

niche indications (such as rare diseases),

effective drugs have been devel-

the U.S. FDA, and Asian authorities in or-

tor of connexins (flecainide). Taking the

we can evolve this business model toward

oped. However, in March 2020,

der to pre-select those that had exhibited

same approach, we have validated phase

the marketing of drugs, which we are pur-

our biopharmaceutical compa-

modulatory activity on the organization of

Ib in the development of a second drug

suing for the drug candidate BBDF101, an

ny, Theranexus, demonstrated

the astrocytic network. We identified 27

candidate, THN201, for the treatment of

API developed by the American foundation

the effectiveness of our drug candidate

registered products repositioned by their

neurocognitive disorders in Alzheimer's

BBDF in Batten's disease (a fatal lysosomal

THN102 by validating a phase II study con-

ability to modulate glial connexins.

disease. We are also preparing a phase II

disease affecting children beginning at 4

ducted on 75 patients with disabling EDS.

The drugs we are exploring combine the

study for a third treatment, THN101, for

years of age) for which we have obtained an

The treatment that we have developed has

active dose of a psychotropic drug used in

neuropathic pain. Each of these combina-

exclusive worldwide operating license at

reached the main efficacy criterion with

neurology to modulate the activity of cer-

tions — regardless of its dose, administra-

the end of 2019.

high statistical significance and a high rate

tain neurons with molecules repositioned

tion sequence, or dosage form — is pro-

of patients with no residual drowsiness

in their capacity to modify the properties

tected by a patent similar to that of a new

CONNEXINS TO ALL ASTROCYTIC PROTEINS

after treatment. This success is promis-

of astrocytes via the connexins, which we

chemical entity.

Theranexus is pioneering the pharma-

ing for an important medical service, and

use at lower doses than those convention-

In just a few years, we have validated

ceutical development of drugs acting at

will be confirmed within the framework of

ally used. We are able to increase the ther-

several preclinical and clinical phases

the neuron/astrocyte interface by target-

phase III studies.

apeutic index of the psychotropic drug

for all of these treatments. Our rapid

ing connexins. We have demonstrated our

that we know is particularly narrow within

development thus far is partly due to our

proof of concept in humans and shown ef-

under the aegis of the French Atomic Ener-

the central nervous system — an increase

strategic choice to use drugs already reg-

fectiveness in patients. Our goal is to be-

gy Commission (CEA) on prion diseases.

in doses can increase efficacy but leads

istered with regulatory authorities, begin-

come a leader in the field of interactions

To understand the neuronal degeneration

to a significant increase in undesirable

ning with an understanding of the mode of

between neurons and glial cells in terms of

observed in these indications, we focused

side effects.

action, active dose, effects on healthy vol-

the therapeutic targeting of neurological

We initially conducted this research

A THERAPEUTIC STRATEGY
FOR NEUROLOGICAL
DISORDERS
B Y FRANCK MOUTHON AND MATHIEU CHARVÉRIAT, Ph.D., THERANEXUS

on the role of astrocytes in the brain.

The simultaneous action on astrocytes

unteers, their side effects, and other fac-

diseases. We plan to further our portfolio

Astrocytes are glial cells that communi-

and neurons makes it possible to potenti-

tors. To continue developing THN102 into

of astrocytic proteins. Since we have suc-

cate with each other via an organized net-

ate the neuronal effect of the psychotro-

phase III, we are now pursuing an indus-

ceeded in identifying connexin, we believe

work. Although they have historically been

pic drug without reinforcing undesirable

trial license partnership. We will apply this

that others among the 15,000 proteins ex-

viewed primarily as cells that support the

effects. The drug candidate developed

business model to all treatments that tar-

pressed in astrocytes may also be of thera-

activity of neurons, they are also capable of

for the treatment of EDS in Parkinson's

get broad indications (such as Alzheimer's

peutic interest. To identify and characterize new drug candidates more broadly, we

modifying their properties: the activation

are building a new platform that combines

of a neuron leads to spatial reorganization
of the astrocytic network to meet the nutritional demands of the neuron, and changes

ABOUT THE AUTHORS

innovative neuroscience approaches and

in the complexity of the network of astro-

Franck Mouthon

cytes in turn modulate neuronal activity.

Chief Executive Officer and Co-Founder, Theranexus

In other words, there are very fine interactions between these two populations of
brain cells.
Within the astrocytic network, we are
focused on one group of proteins essential to this modulation of neuronal activity: connexins. In the course of our work,
we have discovered that a joint targeting of
neuronal cells and connexins of the astrocyte network can be of therapeutic interest
for patients suffering from neurological

Franck Mouthon created Theranexus with Mathieu Charvériat in
2013. He has been serving as Chief Executive Officer and Chairman
since the company was founded. He is currently the President of
France Biotech, an independent association that brings together
HealthTech entrepreneurs and their expert partners. Before
Theranexus, Franck was head of a research group focused on
neurological disorders within the French Alternative Energies and
Atomic Energy Commission (CEA). A neuroscientist by training,
Franck Mouthon graduated from Ecole Normale Supérieure de Paris.
LinkedIn www.linkedin.com/in/franck-mouthon-64a225bb/
Email Franck.mouthon@theranexus.fr

Over 5 million people worldwide suffer from neurodegenerative
Parkinson's disease, which manifests itself mainly in motor
symptoms, including tremors, muscle stiffness, and slowness
of movements. Patients also suffer from non-motor symptoms,
such as pain, anxiety, depression, or excessive daytime
sleepiness (EDS). This last symptom, which affects 40% of
patients, gives rise to an accident-prone risk, which leads to the
early institutionalization of many patients.
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CEA, for which we obtained an exclusive
worldwide exploitation license when we
created Theranexus in 2013.
27 CONNEXIN INHIBITORS IDENTIFIED
Owing to the high costs, extended timelines, and significant risks that are involved in bringing new treatments for neurological diseases to the market, we have
opted for a therapeutic strategy based on

This next-generation platform is being
deployed as part of a project in collaboration with the CEA and the College of
France and co-funded by BPI France (the
French Public Bank for Investment). For a
given neurological disease, our goal is to
systematically assess the diversity of drug
combinations in order to identify which are
most effective. For a psychotropic drug of
interest, we will be able to screen all possible combinations between it and the
drugs already registered. In collaboration
with our academic partners, we will carry
out this screening in vitro on co-cultures

diseases. In 2008, this new idea was the
subject of a family of patents filed by the

artificial intelligence tools.

Mathieu Charvériat, Ph.D.
Chief Scientific Officer and Co-Founder, Theranexus
Mathieu Charvériat created Theranexus with Franck Mouthon in
2013 and has served as Chief Scientific Officer ever since. Mathieu
is in charge of the discovery platform and non-clinical development
of new drugs in the company. He earned a Ph.D in neurosciences
and graduated from Ecole Polytechnique and Mines ParisTech.
LinkedIn www.linkedin.com/in/charveriat/
Email Mathieu.charveriat@theranexus.fr

of neurons and astrocytes produced from
human stem cells, then observe the effect
of combinations of drugs on the interactions between these different brain cells in
vivo. Thanks to this new platform and the
contribution of systematic analysis of the
data available on registered drugs, we are
looking forward to information with very
high added value to progress more quickly
and with a higher probability of success
toward clinical developments.
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IMMUNOTHERAPY

LEVERAGING THE NATIVE
IMMUNE RESPONSE TO
FIGHT CANCER

5T4,

of checkpoint inhibitors and other anti-

to establish the maximum tolerated dose

attached to a genetically engineered form

cancer approaches. With such a powerful

before advancing to a larger cohort-expan-

NeoTX Therapeutics is a clinical-stage im-

of superantigen staphylococcal enterotox-

immune response generated by Nap, we

sion phase in the Unites States that will

munotherapy company developing a novel

in E (SEA/E-120).

believe that upregulation of checkpoints

include indications known to respond well

Q2 2020

glycoprotein

antigen

technology initially licensed from Active

Importantly, only T cells that express

in the tumor microenvironment is likely to

to checkpoint inhibitors, such as pancre-

Biotech in 2016. Naptumomab estafenatox

the superantigen receptor — approximately

occur, thus enabling the enhanced perfor-

atic and colon cancer.

(Nap) was being developed for the treat-

1–2% of all T cells — are activated by Nap.

mance of other cancer drugs, such as PD1/

ment of cancer by Active Biotech and had

These T cells undergo natural expansion

PDL1 inhibitors.

shown exciting positive results in a phase I

and activation in the permissive environ-

In fact, we believe that STR technology

Because the superantigen is the same,

study but failed to show sufficient efficacy

ment of the periphery and lymph nodes.

will be synergistic with all of the major

regardless of the cancer being targeted,

in a phase II trial.

Once activated, they multiply rapidly and

modalities for cancer treatment, includ-

the STR approach is indeed a platform

A closer examination of both stud-

traffic to the tumor. Meanwhile, NAP binds

ing checkpoint inhibitors, which have

technology. The homing molecule can be

ies suggested that Nap deserved further

to the tumor and acts as a neoantigen

revolutionized the field, and traditional

designed to target many different types of

investigation. In phase I trials, a patient

mimetic that the trafficking T cells can

chemotherapy, which is still widely used

tumor cells, allowing the development of a

with non-small cell lung cancer (NSCLC)

recognize, enabling them to kill the cancer.

for cancers that don’t respond to check-

range of novel drug products.

for whom three prior lines of therapy had

The trafficking T cells can invade desert

point inhibitors.

failed was treated for six months with Nap.

tumors and alter the tumor microenviron-

Even though he received no further treat-

ment, opening it up to further attack by

CLINICAL INVESTIGATION IN PROGRESS

nology is attracting significant attention.

ments, this patient remained alive for 11

other components of the immune system.

Nap, NeoTX’s lead candidate and first STR

Once we gather more data from the ongo-

PLATFORM TECHNOLOGY

Due to its potential as a truly general
solution for cancer treatment, STR tech-

years and died of causes unrelated to can-

Like the NSCLC cancer patient in Active

platform drug, is currently in clinical devel-

ing clinical trials and are able to present

cer. The study also uncovered no concern-

Biotech’s phase I study who lived for an

opment for advanced and metastatic solid

hard and fast clinical evidence, we expect

ing safety issues.

additional 11 years without any further

tumor indications. Nap has significant po-

to see that interest materialize in the form

The existing results led Active Biotech

treatment, we have seen that mice treat-

tential as a monotherapy and in combina-

of numerous partnerships for the investi-

to move straight to a phase II/III study with-

ed with Nap maintain the ability to fight

tion with chemotherapy, checkpoint inhibi-

gation of combination treatments with Nap

out any additional pilot trial. This follow-

off cancer after treatment is completed.

tors, and CAR-T technologies.

and other existing cancer therapies.

on study was, unfortunately, conducted in

Specifically, mice that exhibit a complete

Previous clinical trials have found Nap

Separately, NeoTX is actively exploring

renal carcinoma, for which the standard of

response when treated with NAP retain the

to be well tolerated in hundreds of patients

in-licensing deals and partnerships that

care at the time was interferon-a. We know

ability to fight off other subsequent can-

and demonstrated preliminary signals of

could give the company access to new ear-

today that interferon-a has significant neg-

cers, remaining cancer-free.

efficacy. Preclinical work conducted by

ly-stage drugs that could be complementa-

ative interactions with Nap and that these

Nap, therefore, may provide a means

the NeoTX team supports its broad poten-

ry to the STR platform. This activity will be

interactions led to the failure of the trial.

for overcoming drug resistance, even for

tial in treating advanced and metastatic

funded in part by cash ($45 million) raised

rapidly evolving cancers. STR technol-

tumors, especially in combination with

in a Series C financing round that closed

BENEFITS OF A NATIVE IMMUNE RESPONSE

ogy appear to reboot the immune system,

checkpoint inhibitors.

in February 2020. To date, we have raised

Most immunotherapies on the market

allowing it to evolve as cancers do.

are designed to elicit some form of arti-

A phase Ib clinical trial of Nap is ongo-

over $60 million, all from private investors.

ing in collaboration with AstraZeneca.

Our team at NeoTX includes both highly

ficial immune response. Two difficulties

SYNERGY WITH OTHER IMMUNOTHERAPIES

The open-label, multicenter, dose-find-

experienced scientists, such as Nobel Prize

in artificial manipulation include the vast

In addition to breaking drug resistance by

ing phase Ib study is currently enrolling.

winner Prof. Roger Kornberg, and people

complexity of the immune system and our

binding bacterial determinants to the tu-

Patients are dosed with a combination of

with expertise in drug development and

lack of an in-depth understanding of how

mor surface, STR technology carries the

Nap and AstraZeneca’s checkpoint inhibi-

commercialization, such as the well-known

it functions. As a result, the generation

potential to augment the effectiveness

tor IMFINZI® (durvalumab). NeoTX aims

drug developers Dr. Marcel Rozencweig
and Dr. Robert Kramer. Early-stage clinical

of non-natural responses can often have

research is conducted in Israel and backed

many negative, unintended consequences.
In addition, some therapies, such as bispe-

ABOUT THE AUTHOR

by highly experienced investigators interested in novel medications. Later-stage tri-

cifics, aim to activate all T cells. This ap-

als will be conducted in the United States

proach faces challenges, because T cells

Asher Nathan

eventually become worn out after being

Chief Executive Officer and Founder, NeoTX

and managed from our U.S. office.

Asher Nathan has extensive experience in diverse roles within the
industry, including founder, entrepreneur, and investor and has
authored over 25 patents in the field of biotechnology. Before NeoTX,
he founded IntelliGene and EvoRx, two biotech companies formed
around technologies he invented. EvoRx was established together
with Nobel Prize Winners Arthur Kornberg and Roger Kornberg.
He was a Managing director at Paramount Biocapital, a top-rated
venture fund for in-licensing biotechnology transactions before cofounded Zoticon Bioventures, where he served as Managing Director.

revolves around discovering, acquiring,

activated. Thus, activating all T cells can
Nap differs from current standard-of-

Unlike checkpoint inhibitors and CAR-T cell therapies
that activate the immune system artificially, selective
T cell redirection technology from NeoTX activates
immune cells away from the suppressive tumor
environment, resulting in a powerful — yet safe —
native antibacterial immune reaction.
GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

trophoblast

CHECKERED PAST

ultimately deplete their supply.

B Y ASHER NATHAN, NEOTX THERAPEUTICS
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RESURRECTING A DRUG WITH A

care therapies because it relies on selective T cell redirection (STR) technology,
which effectively converts a weak immune
response against cancer to a powerful but
specific, natural, antibacterial immune
reaction. Nap is a recombinant fusion protein consisting of the antigen-binding fragment of a monoclonal antibody, directed
towards the tumor-associated oncofetal

Going forward, our strategy for growth

LinkedIn www.linkedin.com/company/neotx-therapeutics-ltd/
Email info@neotx.co

and developing technologies that exploit
novel

mechanisms

that

enhance

the

immune system’s ability to attack tumors
and developing business partnerships that
leverage our STR platform technology.
Because we want to stay focused on the
development of novel therapies with real
potential to impact patient lives, we intend
to commercialize proprietary products
through corporate alliances.
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ANTIVIRAL VACCINES

APPLYING THE PRINCIPLES
OF IMMUNOTHERAPY
TO INFECTIOUS DISEASES
B Y JEFFREY STEIN, Ph.D., CIDARA THERAPEUTICS

Antiviral vaccines with a multimodal mechanism of action
being developed by Cidara Therapeutics provide a potent
response with immediate and long-term protection
against a wide range of strains and have the potential to
be effective in pandemics.

Rezafungin offers a potential new solu-

molecule that binds surface targets on

addition, evolving flu strains are devel-

tion for patients and clinicians to resolve

the pathogen to directly destroy it and/or

oping resistance to the four drugs that

these significant limitations. It may

inhibit replication. The effector moiety

are available as flu therapies.

facilitate shorter and less costly hospi-

(EM) comprises the fragment crystalliz-

Cidara’s AVCs have several potential

tal stays while also serving as a single

able (Fc) region of human IgG1 antibod-

advantages for the prevention and treat-

agent for prophylaxis of several fungal

ies and was selected to maximize en-

ment of flu. Cloudbreak AVCs have dem-

pathogens, displacing azoles and trim-

gagement of the human immune system

onstrated activity against pandemic

ethoprim/sulfamethoxazole (TMP/SMX).

via Fc-gamma (Fcγ) receptors and for its

and seasonal influenza A and B viruses,

The U.S. Food and Drug Administration

long half-life. AVCs have the combined

including resistant strains (e.g., oselta-

has designated rezafungin as a Qualified

benefit of providing rapid onset and pro-

mivir-resistant H1N1) and strains with

Infectious Disease Product (QIDP) Fast

tection as well as a long duration of ac-

high pandemic potential (e.g., H5N1,

Track Product and orphan drug for the

tion — up to many months of protection

H7N9). The multimodal mechanism of

treatment of candidemia and invasive

from a single dose.

action should also make AVCs less prone

THE SAME FEATURES OF
OUR AVC TECHNOLOGY
THAT MAKE IT
ATTRACTIVE FOR THE
DEVELOPMENT OF
INFLUENZA VACCINES
MAKE IT WELL
SUITED FOR THE
DEVELOPMENT OF A
COVID-19 VACCINE.

Currently, Cidara is leveraging the

to viral resistance. In addition, AVCs

Currently, rezafungin is being studied

Cloudbreak platform to develop multiple

should provide antiviral protection in-

as a first-line therapy for candidemia and

AVCs targeting influenza (flu), HIV, RSV,

dependent of immune system status,

invasive candidiasis and prophylaxis of

and coronaviruses. The goal is to devel-

so even immunocompromised patients

invasive fungal disease, including dis-

op AVCs that — through their multimodal

can be protected. Finally, because they

eases caused by Candida, Aspergillus,

mechanisms of action — provide direct,

provide rapid onset of protection, wide

and Pneumocystis spp. Dose-escalation

sustained antiviral effects and immune

strain coverage, and long-term protec-

phase I studies established the safety

system engagement for effective pre-

tion, they are well suited for immediate

and pharmacokinetic profile of reza-

vention and treatment of disease. We

and robust response to seasonal and

in Cidara’s AVC program for influenza.

fungin in healthy subjects. Our phase II

believe that this approach is potentially

pandemic influenza.

Once we have generated phase I trial

STRIVE trial in the treatment of candi-

transformative and definitely distinct

demia and invasive candidiasis provided

from current therapies.

candidiasis.

compelling data and catalyzed the forma-

Our lead molecule (CD377) is in pre-

data, there may be an opportunity to

clinical development. This AVC targets

partner with BARDA on further develop-

part of the flu virus that has difficulty

ment and manufacturing of CD377.

tion of a major partnership with European

POTENTIAL UNIVERSAL FLU VACCINE

mutating and is essential for viral rep-

pharma company Mundipharma, which

CANDIDATE

lication. As a result, it should protect

POSSIBLE COVID-19 VERSION

has licensed the rights to rezafungin out-

Cidara’s lead candidate is for influenza,

against all known and unknown flu

The same features of our AVC technology

side of the United States and Japan. A

and preclinical results indicate that it

strains. With its two-fold mechanism, it

that make it attractive for the develop-

pivotal global phase III registration trial

could have the potential to even be more

is very potent, but it is safe enough to be

ment of influenza vaccines make it well

(ReSTORE) was initiated in 2018, and a

effective than a universal vaccine. There

administered every 3–6 months (via sub-

suited for the development of a COVID-19

second (ReSPECT Prophylaxis) is planned

is a tremendous unmet need for flu treat-

cutaneous or intramuscular injection

vaccine. AVCs kill any virus present and

for prophylaxis of invasive fungal disease.

ments, given that the efficacy of the typi-

like the annual flu vaccine).

provide immediate protection, rather

TWO-FOLD APPROACH

ATTACKING FUNGAL INFECTIONS FIRST

Immunotherapies that rely on bispecific

In early 2014, we had compelling in vitro

immune engagers have revolutionized

data in hand, but it was too early to take

ADVANCING A BISPECIFIC

there is a very limited treatment window

and

(BARDA)

build up over a two-week period, both of

the treatment of cancer. The concept in-

the company public, so Cidara acquired a

IMMUNOTHERAPY PROGRAM

for therapies (e.g., within 48 hours of

within the U.S. Department of Health and

which are crucial to treating patients and

volves the targeted delivery of toxic mol-

later-stage candidate in the newest class

While our rezafungin program advanced,

symptom onset for Roche’s Tamiflu®). In

Human Services has expressed interest

slowing the spread of the virus. Further-

ecules to specific harmful cells without

of antifungal agents. Rezafungin was

we also incubated our proprietary Cloud-

more, the small size of AVCs compared

damaging healthy cells, resulting in a re-

ready to enter the clinic and had highly

break® bispecific immunotherapy pro-

with monoclonal antibodies allows rapid

duction of deleterious side effects.

differentiating properties, most notably

gram. Our current focus for this unique

penetration into the lungs, the site typi-

Cidara Therapeutics was founded in

greater efficacy and a prolonged half-life,

antibody–drug conjugate (ADC) program

late 2013 to develop novel treatments

that allow once-per-week IV therapy rath-

is on antiviral Fc conjugates (AVCs) that

for infectious diseases that apply this

er than daily 1-hour infusions.

consist of a targeting domain (antiviral

cal flu vaccine is generally just 40%, and

same approach. Traditional therapies

Invasive fungal disease (IFD) is a seri-

molecule) that neutralizes a virus direct-

for infectious diseases involve mole-

ous threat to millions of patients around

ly and an effector domain (Fc antibody

cules that are toxic to infectious agents.

the globe, resulting in more than 1.5 mil-

fragment) that engages a patient’s im-

Unfortunately, many invading organisms

lion deaths annually. IFD continues to be a

mune system to accelerate the elimina-

mutate to evolve and develop resistance

global health issue, especially for critically

tion of the pathogen. As a result, these

to the mechanisms of action of many of

ill patients in hospitals and patients with

drugs provide potent antimicrobial activ-

these drugs.

compromised immune systems. Current

ity and immune system engagement in a

Taking the two-fold approach sug-

treatment alternatives for systemic fungal

single molecule.

gested by many immunotherapies should

disease, including polyenes, azoles, and

Cloudbreak candidates counter infec-

help address this issue. Bispecific en-

approved echinocandins, have signifi-

tion in two ways: by directly targeting

gagers should be able to direct the de-

cant limitations. Toxicities, drug–drug

and destroying invading pathogens and

livery of the toxic agent while simulta-

interactions, low or variable exposure,

by focusing the immune system at the

neously activating the immune system

daily intravenous administration, and in-

site of infection. The targeting moiety

against the infecting organisms.

creasing resistance are all issues.

(TM) is a novel and highly potent small
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The Biomedical Advanced Research
Development

Authority

than having to wait for antibodies to

cally first invaded by respiratory viruses.

ABOUT THE AUTHOR

Immediately following the release of
the genetic sequence for the SARS-CoV-2

Jeffrey Stein, Ph.D.

virus in early January 2020, Cidara be-

President and Chief Executive Officer, Cidara Therapeutics

gan building an AVC that could serve as

Dr. Stein has been President, CEO, and Director of Cidara since

January 2014. Previously, he was the CEO of Trius Therapeutics, Inc.,
from 2007 until its acquisition by Cubist Pharmaceuticals, Inc., in
September 2013. Dr. Stein currently serves as a Director of Paratek
Pharmaceuticals (NASDAQ: PRTK) and Ideaya Biosciences (NASDAQ:
IDYA). Dr. Stein conducted his postdoctoral research as an Alexander
Hollaender Distinguished Postdoctoral Fellow at the California
Institute of Technology and his graduate work as a NASA Graduate
Student Researcher Fellow at the University of California, San Diego.
LinkedIn www.linkedin.com/in/jeff-stein-774bb24/
Email info@cidara.com

a COVID-19 vaccine. In the first half of
April, we conducted in vitro testing of the
vaccine candidate against a broad panel
of different coronaviruses and then progressed to evaluation in animal models.
One bottleneck in the process was the
lack of available in vitro and in vivo assays for the specific COVID-19 coronavirus strain. Testing was first performed
against

other

known

coronaviruses

(SARS, MERS) and then against SARSCoV-2 in late April.
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NOVEL ANTIBIOTICS

APPLYING A SYNTHETIC
APPROACH TO THE
DEVELOPMENT OF A
NEW GENERATION OF
ANTIBIOTICS
B Y JAMES GRAHAM, RECCE PHARMACEUTICALS

A

sance, or “the aggressive assessment of the

demonstrates broad-spectrum antibiotic

RECCE® 327 can also be administered

are treated with RECCE® 327, these exist-

disposition of the enemy.” We have applied

capabilities. Our initial focus is sepsis

via inhalation. Recce is exploring nebuliz-

ing and effective antibiotics could become

this same aggressive philosophy to antibi-

(blood poisoning) derived from gram-pos-

er use with the antibiotic for the treatment

more effective and ultimately more com-

otics, designing molecules that can enter

itive, gram-negative, or superbug bacteria.

of patients with tuberculosis. There are

mercially valuable.

the human body, bear down on the threat

In 2017, RECCE® 327 was awarded Quali-

additional early indications that the new

(deadly bacteria) and eliminate that threat

fied Infectious Disease Product (QIDP)

antibiotic can be used to treat infections

RAPID PROGRESS TOWARD

without being noticed (no side effects).

designation by the U.S. FDA under the Gen-

of the gastrointestinal tract. Unlike tradi-

COMMERCIALIZATION

erating Antibiotic Initiatives Now (GAIN)

tional antibiotics, which kill both the bad

We are proceeding apace with RECCE®

UNIQUE MECHANISM OF ACTION

Act, granting RECCE 327 Fast Track des-

bacteria in the upper intestine and good

327 for the treatment of sepsis and sev-

No new class of human antibiotics has

ignation plus 10 years of market exclusivity

bacteria in the lower intestine, RECCE®

eral other indications. We are also moni-

been commercialized since 1987. The new

postapproval.

327 appears to lose its antibacterial activ-

toring the need for antibiotics during

®

class of compounds synthesized by Recce

In minimum inhibitory concentration

ity by the time it reaches the lower intes-

the COVID-19 infectious disease crisis.

are polymeric molecules designed to over-

and minimal killing/bactericidal concen-

tine. Preclinical studies also suggest that

Patients fighting viral infections such

come the limitations of traditional antibi-

tration testing, RECCE® 327 demonstrated

RECCE® 327 has prophylaxis potential

as COVID-19 have compromised immune

otics, which operate by a “lock and key”

high potency against a range of pathogenic

and could possibly be used as a preven-

systems and typically experience a high

mechanism. When a bacterium mutates/

bacteria, including S. aureus, E. coli, and

tive treatment.

prevalence of bacterial spread. In many

evolves, that mechanism no longer func-

P. aeruginosa and their superbug forms.

tions, because the lock has changed.

RECCE® 327 exhibited a fast-acting mech-

EMPOWERING CLINICIANS

pneumonia rather than the coronavi-

anism of action, killing the bacteria at clin-

In the current antibiotic stewardship

rus infection itself, and antibiotics are

ically practical rates.

model, clinicians delay the use of anti-

an important component of the overall
treatment model.

Once RECCE® antibiotics enter the
bloodstream, they are attracted to the

cases, patients actually die from septic

plasma membranes of bacteria via a hydro-

RECCE® 327 meets all of the require-

biotics with the aim of slowing the de-

phobic interaction. They then bind to plas-

ments of a next-generation antibiotic. In

velopment of resistance. Unfortunately,

ma membrane proteins, rapidly causing

addition to showing rapid efficacy (typi-

this approach involves monitoring the

the bacterial cell walls to weaken. Due to

cally 20–60 minutes) as a broad-spectrum

number of antibiotics being consumed

the unique high metabolic pressure in bac-

antibiotic, successful results have been

rather than the number of patients that

teria, the cell walls collapse or burst (cell

obtained for safety, toxicology and dose-

die because antibiotic treatment was not

lysis), leading to bacterial cell death.

escalation, and repetition studies in four

administered at the time of diagnosis.

animal species. After more than 25 repeti-

We aim to change that model and

REPRODUCIBLE MANUFACTURING

tive uses, RECCE® 327 did not display any

empower clinicians to prescribe and

PROCESS

loss of antibiotic activity.

dose patients at the first presentation of

To produce these novel polymer antibiot-

The drug has been shown not to cause

infection, thereby reducing the ability of

ics, Recce has designed a patented, auto-

cell mutation and to be selective against

the bacteria to spread. This goal is pos-

mated, and economically attractive manu-

bacteria in the bloodstream. It also clears

sible because RECCE® 327 is effective

ntibiotic resistance is a tre-

lion people worldwide, with approximately

facturing process that is compliant with

rapidly from the bloodstream after dos-

against all types of bacteria and operates

mendous issue today. Current

270,000 deaths in the United States alone

cGMP manufacturing standards. This man-

ing without any evidence of anaphylactic

via a mechanism of action that cannot be

antibiotics on the market have

each year. There are currently no drug

ufacturing process is reproducible and has

reactions. Finally, it is 100% soluble at all

thwarted by bacterial mutation.

all been derived from natu-

therapies specifically approved for the

a CMC data package, which is essential for

pHs, including the very acidic stomach

ral sources and are thus not

treatment of sepsis.

clinical study materials.

environment.

designed to avoid resistance.

The use of RECCE® 327 should also
reduce the pressure on existing antibi-

P

ANTIBIOTIC RESISTANCE
CURRENTLY ACCOUNTS
FOR AN ESTIMATED 700,000
DEATHS WORLDWIDE. IF
ANTIBIOTIC RESISTANCE
WERE ALLOWED TO
GROW UNCHECKED, THE
NUMBER OF DEATHS PER
YEAR WOULD INCREASE
TO 10 MILLION BY 2050.

Once sepsis occurs, the likelihood of

Unlike conventional antibiotics, which

Recce

survival decreases by 6% each hour the

are produced via fermentation processes

PREPARING FOR CLINICAL STUDIES

Pharmaceuticals (ASX: RCE) is advancing

disease goes untreated. When a patient

that require large-scale bacteria culture

Recce has recently executed a clinical

a synthetic polymer antibiotic designed

is diagnosed with sepsis today, blood is

and several subsequent purification stag-

trial agreement for an independent phase

with optimum properties that exhibits high

drawn and sent to the lab to determine the

es, RECCE® antibiotics can be produced in

I intravascular safety assessment of

potency against a broad range of bacteria.

infectious species. Screening of antibiot-

just hours via a high-yielding (99.9%) pro-

RECCE® 327 antibiotic as a treatment for

ics is then performed to identify which

cess starting from inexpensive raw mate-

sepsis at an Australian-based trial facili-

SOCIAL AND ECONOMIC COST OF

will work best. Typically, 24–48 hours pass

rials. In addition, the process requires no

ty. We are also working to initiate an inde-

James Graham

ANTIBIOTIC RESISTANCE

before treatment begins. Not surprisingly,

specialized and expensive waste removal

pendent phase I/II topical efficacy study

Antibiotic resistance currently accounts

the death rate ranges from one in three to

and presents minimal risk of environmen-

involving patients with a range of bacte-

Executive Director – Marketing & Business Development
Recce Pharmaceuticals

for an estimated 700,000 deaths world-

one in five.

tal contamination.

rial wound, burn, and skin infections.

Australian

company

wide. If antibiotic resistance were allowed

otics. If drugs like vancomycin are pre-

Recce has established a wholly owned

The potential to aid burn and wound vic-

to grow unchecked, the number of deaths

APPLYING MILITARY TACTICS TO

automated manufacturing facility in Syd-

tims with our new antibiotic is significant.

per year would increase to 10 million by

ANTIBIOTIC DEVELOPMENT

ney for the production of volumes to sup-

Damaged areas on the skin are known to

2050 and cost the world up to 3.5% of its

Recce Pharmaceuticals is looking to ad-

port planned phase I and II clinical trials.

develop a significant bacterial burden.

total gross domestic product ($100 trillion).

dress both the issue of antibiotic resis-

We also have a second manual manufactur-

The presence of these bacteria often pre-

tance and the need for a universal antibi-

ing facility in Perth, Western Australia.

vents proper healing, leaving patients vul-

THE CHALLENGE OF SEPSIS

otic for the treatment of sepsis.

Sepsis, an infection that spreads to the

The name of the company, Recce, origi-

bloodstream, affects more than 30 mil-

nates from the military term reconnais-
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nerable to contamination. Treating infecBROAD-SPECTRUM LEAD CANDIDATE

tions via topical application at an early

Our lead patented candidate, RECCE® 327,

stage is therefore highly beneficial.

scribed less frequently because patients

ABOUT THE AUTHOR

James Graham is the Executive Director of Marketing and Business
Development at Recce Pharmaceuticals. James has extensive experience
in marketing, business development, and commercialization of early-stage
technologies with global potential. After being brought on by Dr. Graham
Melrose, James assisted Dr. Melrose in acquiring a laboratory facility at
Bentley’s Technology Park to expand upon the promising research. In the
early days of Recce, James would support in the capital-raising initiatives.
LinkedIn www.linkedin.com/in/james-graham-6839533a/
Email james.graham@recce.com.au
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HEAT SHOCK PROTEIN

eat Biologics is developing

deliver T cell activation and co-stimula-

shelf cell therapy that delivers local-

dual-acting immunotherapies,

tion in a single product. ComPACT uti-

ized

therapeutic vaccines, and co-

lizes localized delivery of OX40 ligand

Improved efficacy and safety were dem-

stimulatory antibodies against

fusion protein (OX40L-Fc) co-stimula-

onstrated in multiple preclinical cancer

cancer, and now a vaccine

tion to ensure safety and contribute to

models using OX40L-Fc via cell-based

against COVID-19.

the induction of long-lasting memory

delivery, compared with systemic admin-

responses. As ComPACT is designed

istration of an OX40 agonist antibody in

LEVERAGING A NATURAL MOLECULAR

to deliver the gp96-chaperoned anti-

combination with HS-110. A phase I clini-

WARNING SYSTEM

gens and co-stimulatory fusion protein

cal trial has been initiated for HS-130

Within the human immune system, the

(OX40L) in a single cell line, it has the

in combination with HS-110 for patients

heat shock protein gp96 serves as a

potential to provide the benefits of com-

with advanced solid tumors refractory to

natural molecular warning system. It is

bination immunotherapy without the

standard of care. The first patient was

a potent mucosal immune memory in-

need for multiple, independent biologic

dosed in early 2020.

ducer and serves as a chaperone to de-

products.

immune system and activate B cell and

CELL THERAPY FOR NON–SMALL CELL LUNG

Our proprietary gp96 platform has been

T cell responses. Gp96 functions as a

CANCER

shown to activate the human immune

potent immune adjuvant that induces

Heat Biologic’s lead candidate HS-110

system to combat infectious diseases.

immunity against necrotic cells and is

(viagenpumatucel- L ) is an off-the-shelf

Collaborators of Heat Biologics’ have

normally released only during necrosis

cell-based therapy for the treatment

laid a strong foundation on engineering

or cell death.

of non–small cell lung cancer (NSCLC)

different pathogenic antigens into our

Clinical-stage biotechnology company

based on our ImPACT technology. In

platform.

Heat Biologics has developed a proprie-

clinical trials, HS-110 demonstrated a

The gp96 platform has been rigorous-

tary gp96 platform that leverages gp96’s

broad activation of T cell–mediated im-

ly tested in designing vaccines against

role as a natural molecular warning

mune response in cancer patients.

SIV/HIV, malaria, Zika, and other infec-

Currently, we are evaluating the safe-

tious diseases in numerous National

ducted at the University of Miami. Heat

ty and efficacy of HS-110 in combination

Institutes of Health (NIH)- and Depart-

Biologics’ proprietary gp96 vaccine plat-

with Bristol-Myers Squibb’s checkpoint

ment of Defense (DOD)-funded mouse

form reprograms live cells to continually

inhibitor nivolumab (Opdivo®) or Merck’s

and primate trials. These studies dem-

secrete antigens of interest bound to

checkpoint

pembrolizumab

onstrated that these vaccines stimulated

gp96, thus activating a robust immune

(Keytruda®) in a multicenter phase II

a robust systemic immune response, cul-

sidiary Zolovax, Inc., to develop a vac-

response against those antigens. The

clinical trial with approximately 120

minating in humoral and cell-mediated

cine using its immune-activating gp96

allogeneic (off-the-shelf) cell therapies

patients. Positive interim top-line data is

responses in different organs, including

vaccine platform for preventing infec-

are produced using a robust, scalable

highly encouraging.

the gut, reproductive tract, and liver.

tion from the SARS-CoV-2 coronavirus
that causes COVID-19.

FIRST ALLOGENEIC CELL THERAPY THAT

to initiate a COVID-19 vaccine collabo-

and vaccines for infectious diseases.

DELIVERS LOCALIZED OX40-MEDIATED

ration with the University of Miami in

focuses on leveraging our gp96 platform

CO-STIMULATION

March 2020. A program was formally

to deliver multiple SARS-CoV-2 antigens.

HS-130 is the first allogeneic, off-the-

launched within the wholly owned sub-

This approach is designed to induce T

DUAL-ACTING CANCER CELL THERAPIES

Heat’s

COVID-19

vaccine

program

The company’s Immune Pan-Antigen

cell and B cell responses at the point of

Cytotoxic Therapy (ImPACT) platform

viral entry (the mucosal site) to protect

genetically engineers cells to deliver

against SARS-CoV-2 virus across diverse
human populations. Such design has the

gp96-chaperoned cancer testis antigens
to activate a patient’s immune system.

potential to generate long-term immune

ABOUT THE AUTHOR

responses without the disadvantages of

The technology provides targeted panantigen (known and unknown) delivery
to antigen-presenting cells (APCs) in vivo
selectively via MHC-1 molecules. The
result is cross-presentation of specific
antigens to cytotoxic CD8+ T cells with
exclusive cytotoxic killer CD8+ T cell
activation. Synchronous/linked delivery
vant has a potent effect without causing

toxic Therapy (ComPACT) platform is a
dual-acting immunotherapy designed to

Q2 2020

Based on these results, Heat decided

applications in both cancer treatment

Our Combination Pan-Antigen Cyto-
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manufacturing process and have broad

unwanted immune system stimulation.
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HEAT BIOLOGICS’
PROPRIETARY GP96
VACCINE PLATFORM
REPROGRAMS
LIVE CELLS TO
CONTINUALLY
SECRETE ANTIGENS
OF INTEREST BOUND
TO GP96, THUS
ACTIVATING A
ROBUST IMMUNE
RESPONSE AGAINST
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system based on research initially con-

of the antigen and Antigen-specific adjuB Y JEFF WOLF, HEAT BIOLOGICS

co-stimulation.

COVID-19 VACCINE DEVELOPMENT

liver antigens (pathogen or tumor) to the
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OX40-mediated
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DNA or viral vector instability.
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development of novel antibodies against infectious diseases. Mr. Wolf
received his MBA. from Stanford Business School, JD from New York
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Medicine under the direction of Natasa
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other infectious diseases. Heat Biolog-
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professor of microbiology and immunology, who has spent many years advancing the gp96 platform in designing vaccines against HIV, malaria, zika, and
ics has also formed a COVID-19 Advisory
Board (CAB).
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IN CONVERSATION

NOVEL OFF-THE-SHELF
TARGETED CELL
THERAPIES
BY BINDING SPECIFIC ANTIBODIES TO NATURAL KILLER
CELLS, ACEPODIA IS DEVELOPING TARGETED CELL
THERAPIES WITHOUT THE NEEDS OF LEUKAPHERESIS
AND GENETIC ENGINEERING, RESULTING IN ALLOGENEIC
TREATMENTS WITH THE POTENTIAL TO BE BOTH MORE
AFFORDABLE AND MORE POTENT THAN EXISTING CELL
THERAPIES, PARTICULARLY CAR-T THERAPIES.
Pharma’s Almanac Editor in Chief David Alvaro sat down with Acepodia President, CEO, and co-founder
Sonny Hsiao, Ph.D., to discuss these promising developments

without the use of genetic engineering. It

out loss of viability. To date, Acepodia has

is also synergistic with current cell thera-

been able to produce products that are

pies, including CAR-T technologies, creat-

stable for at least one year. Soon, they will

ing many more possibilities.”

be extending that timeframe to 18 months.

MANY ADVANTAGES

TWO LEAD CANDIDATES

In addition to natural killer cells, Acepo-

Acepodia has two lead candidates pro-

dia has applied their ACC technology to

duced using the oNK cell line. ACE1702

dendritic cells, cytokine-induced killer

targets human HER2-expressing solid tu-

(CIK) cells, and gamma delta T cells, sug-

mors using anti-HER2–conjugated oNK

gesting an array of potential therapeutic

cells. It has demonstrated enhanced tu-

opportunities. They have also investigat-

mor cell–killing activities both in vitro and

ed the bioconjugation of a variety of ex-

in vivo and maintained a favorable safety

isting antibodies and determined that the

profile in GLP toxicology studies. In pre-

TEAM EFFORT BEYOND CLINICAL
TRIALS

ACC technology is capable of arming ef-

clinical studies, ACE1702 has shown en-

“The rapid advances achieved with our

fector cells of choice with most any avail-

hanced tumor kill efficacy against low to

ACC technology can be attributed to

able antibody.

high HER2-expressing cancer cells and

the excellent scientific and manage-

Because ACC technology is much sim-

thus may have broader coverage on differ-

ment teams within Acepodia,” Hsiao

pler than the genetic engineering meth-

ent HER2 expression level carcinoma in

remarked. “Our scientific team is quite

ods involved in CAR-T cell therapy devel-

treatment compared with Herceptin.

unique and diversified with both chem-

ACEPODIA WAS FOUNDED
IN 2016 TO IMPROVE AND
TRANSFORM THE CELL
THERAPY PARADIGM.

opment, the time to market from an R&D

Acepodia received approval from the

ists and biochemists, including experts

perspective is greatly reduced, and the

U.S. Food and Drug Administration in early

in synthetic organic chemistry and cell

cost of production from a manufactur-

January 2020 for their Investigational New

and molecular biology.”

ing perspective may also be significantly

Drug (IND) application to initiate a phase I

The cross-talk between these top-notch

less. Moreover, the ACC platform requires

clinical study of ACE1702 in patients with

researchers with expertise in a broad ar-

relatively low quantities of antibodies in

HER2-expressing solid tumors. The com-

ray of scientific disciplines, combined

manufacturing (i.e., 1/1000 of the current

pany will soon be initiating clinical trials

with the strong background and experi-

therapeutic dose) and a simpler manufac-

in the United States in a variety of these

ence that the development team has in

turing procedure, dramatically reducing

indications, such as breast, gastric, endo-

crucial preclinical, CMC, and regulatory

overall costs. Perhaps most importantly

metrial, and ovarian cancers.

aspects of the drug development process,

in comparison to CAR-T cell therapies, the

ACE1708 is an anti-PD-L1–targeting

has made it possible for Acepodia to re-

ACC technology allows the development of

oNK cell product that has shown out-

ceive their first IND clearance for a truly

real “off-the-shelf” medicines without the

standing

toward

novel technology within just three years.

blood draw, transfection, and transduction

non–small cell lung cancer, bladder can-

The current focus is to move ACE1702

of immune cells.

cer, and several additional cancer types

into clinical trials, with manufacturing al-

antitumor

activities

CHALLENGES WITH CURRENT CAR-T
CELL THERAPIES

and transform the cell therapy paradigm.

be applied to live cells, ACC is a break-

The company has developed a technol-

through technology platform that allows

The ability to produce allogeneic cell

with low to high PD-L1 expression in vitro.

ready taking place. Once the first product

Chimeric antigen receptor (CAR)-T cell

ogy platform for the bioconjugation of

live cell surfaces to be chemically modi-

therapies also ensures the consistency and

The company believes it is a first-in-class

reaches late-stage clinical and commer-

therapies are an exciting development in

any available antibody to the surface of

fied or conjugated while maintaining cell

quality of the therapies. Rather than using

immunotherapy that harnesses both NK

cial launch, Acepodia intends to build up

the field of cancer immunotherapy, but

immune cells, which allows for the produc-

viability, morphology, and behavior.

samples from patients with compromised

and T cell capabilities with the potential

an effective and affordable portfolio via

they have some significant limitations. In

tion of allogeneic, off-the-shelf targeted

The proprietary ACC technology plat-

immune systems, Acepodia’s cell therapies

to target any PD-L1–expressing cancers.

the ACC platform.

addition to cost and timeline challenges

cell therapies. The antibody bioconjugat-

form attaches tumor-targeting antibodies

are derived from established human NK

— it can take two to three weeks from the

ed to the immune cell acts like a missile

to the surface of a novel and proprietary

cell lines. Each therapy is produced using

time a patient is diagnosed until the drug is

guidance system, ensuring that the tumor-

human natural killer cell line (oNK cells).

homogeneous cells from a well-character-

available for treatment, and currently avail-

killing cell is delivered to the target tumor.

Acepodia’s proprietary oNK cells are the

ized cell bank and an optimized process

able therapies cost more than $300,000

The plug-and-play technology allows for

selected human NK cells, which could be

that allows for more efficient manufactur-

per treatment — inconsistent quality can

simple interchanging of targeting antibod-

augmented with ACC and clinically vali-

ing and consistent, higher-quality products.

also be an issue, because each product is

ies, and the production process is much

dated antitumor antibodies. The oNK cells

derived from starting material harvested

simpler and more scalable, allowing the

have a unique receptor expression profile

from the patient. In addition, the sophisti-

manufacture of large quantities of product.

that primes them to kill malignant cells.

cated production process, which includes

OVERCOMING CRYOPRESERVATION
CHALLENGES

“Acepodia’s proprietary oNK cells can

Like all cell therapies, Acepodia’s ACC

ANTIBODY–CELL CONJUGATION
(ACC™) TECHNOLOGY

be mass-produced under GMP conditions,

products must be stored in liquid nitro-

cells, cannot be scaled up, because each

are stable, and can be used as therapeu-

gen to ensure stability during storage and

batch of the drug is made specifically for

The Antibody–Cell Conjugation (ACC)

tically targeted ‘cells in a bottle’ — differ-

shipment. However, cryopreservation is

an individual patient.

technology developed by Acepodia is the

entiated by efficacy, safety, convenience,

typically a challenging process that can

result of interdisciplinary research in

and affordability,” explained Sonny Hsiao.

negatively impact cell viability. A team

HEAT-SEEKING MISSILE APPROACH
TO CELL THERAPY

chemistry, biochemistry, cell biology, and

“This simple yet elegant technology is

has been working to develop an effective

immunology. While most cell surface–

versatile for adaptation to any immune

freezing protocol that allows the antibody-

Acepodia was founded in 2016 to improve

modifying chemical reactions cannot

cell and any antibody or binding protein

conjugated cells to be cryopreserved with-

genetic modification and growth of the
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EPIGENETICS

lcoholic hepatitis (AH) is a life-

EPIGENETICS EXPLAINED

receiving the second dose (which is typi-

care systems around the world. This could

threatening acute liver disease

The term epigenetics refers to the control

cally administered three days later). These

simultaneously reduce the need for trans-

caused

alcohol

or modification of gene expression via

types of patients generally remain hospi-

plants, which come with their own set of lo-

abuse with no approved drugs

processes that do not alter the underlying

talized for 7–10 days or face mortality while

gistical, financial, and ethical challenges.

and a 28-day overall mortality

gene sequence. Such activity is typically

hospitalized, so these results are clearly

It is difficult to get patients who are dying

rate of 26%. About 120,000 pa-

orchestrated by chemical modifications to

exciting. DURECT is moving forward with

from AH to be accepted by transplant com-

by

chronic

tients are hospitalized with AH

a cell’s DNA or to DNA-related structural

a phase IIb study in AH planned for mid-

mittees, as organ shortages force decision

diagnoses every year in the United States.

proteins (histones) or by non-coding RNAs

2020. If approved, DUR-928 will become

makers to make ethical calls regarding the

In addition, about one-third of the U.S.

(ncRNA). Epigenetic mechanisms play an

the first drug indicated for the treatment

worthiness of potential organ recipients

population suffers from fatty liver disease.

essential role in regulating many impor-

of AH patients.

based on their self-inflicted ailments. DUR-

Ten percent of these cases have chronic

tant cellular functions, from simple protein

DURECT also began enrolling patients

928 has the potential to reduce AH treat-

cirrhosis-based fibrosis and chronic in-

synthesis to large-scale phenotypic shifts,

in a phase Ib randomized, open-label clini-

ment–associated costs and eliminate the

flammation of the liver due to excess stor-

such as cell differentiation. DUR-928 is an

cal study in March 2019 to evaluate safety,

need for transplants in AH patients and,

age of fat in the liver. DURECT Corporation

endogenous sulfated oxysterol, represent-

pharmacokinetics, and signals of biologi-

if approved, could capture the entirety of

is advancing an epigenetic regulator pro-

ing a new class of therapeutics with a novel

cal activity of DUR-928 in NASH patients

market, as DURECT could be the only com-

gram aimed at developing products to treat

mechanism of action. DUR-928 regulates

with stage 1–3 fibrosis. In September 2019,

pany with an approved product for AH.

acute AH and nonalcoholic steatohepatitis

gene expression, allowing certain genes to

DURECT announced that they had enrolled

(NASH), a type of nonalcoholic fatty liver

be expressed and others to be repressed,

30 of the planned 60 patients in this trial,

LOOKING FORWARD

disease. DURECT’s therapeutics in devel-

with the ability to restore homeostasis in

and we expect to complete the trial in the

DURECT Corporation was initially founded

opment have the potential to treat multiple

stressed cells.

first half of 2020, at which point we will

to build on the success of developing con-

DURECT’s Epigenetic Regulator pro-

announce top-line study results. In an ear-

trolled-release products, taking drugs that

gram is a collaborative effort between

lier phase Ib trial, statistically significant

had prior approvals and improving upon

ADDRESSING UNMET NEEDS IN ACUTE

DURECT and the Department of Inter-

reductions from baseline of several bio-

them, either by increasing effective dura-

ORGAN INJURY AND CHRONIC LIVER

nal Medicine at Virginia Commonwealth

markers were observed in cirrhotic and

tion or delivering them to a more targeted

DISEASES

University (VCU), the VCU Medical Cen-

non‑cirrhotic NASH patients after a single

area of the body to reduce side effects.

Our signature therapeutic, DUR-928, is one

ter, and the McGuire VA Medical Center.

oral dose of 50 mg or 200 mg of DUR‑928.

Through the discovery and promise of epi-

of the first endogenous epigenetic regula-

Shunlin Ren, M.D., Ph.D., professor of

tors being clinically tested for difficult-to-

Internal Medicine at the VCU Medical Cen-

BEYOND THE SCIENCE: ETHICAL AND

from a drug delivery company to a biotech

treat diseases. It is a naturally occurring,

ter, leveraged over 20 years of research

FINANCIAL CONSIDERATIONS

company, with commercially scalable pro-

orally bioavailable small molecule that reg-

into the discovery of this naturally occur-

Beyond the scientific breakthroughs, the

duction capabilities for DUR-928. Beyond

ulates the expression of genes involved in

ring molecule. He discovered that it is

health economic impact would also be sub-

treating patients with AH and NASH, DU-

lipid metabolism, inflammatory responses,

made in part in the mitochondria and sulfu-

stantial, as AH treatment generally costs

RECT has seen tremendous results in a

and cell survival. Phase IIa data demon-

rated in the cytoplasm, and then travels to

around $50,000 and can balloon up to

kidney model to reduce creatine, as well

strated its potential as a lifesaving therapy

the nucleus, where it binds and has a thera-

$800,000 if a transplant is required. With

as other positive results in stroke, pan-

for AH patients, and initial phase Ib data

peutic utility in a wide range of diseases

an accelerated review pathway, DURECT

creatitis, and sepsis models, showing that

showed positive and compelling results for

and syndromes. Nonclinical studies have

could potentially market DUR-928 within

DUR-928 could be effective across a myri-

the oral administration of DUR-928 to pa-

shown it to epigenetically modulate the

a few years, making it the first approved

ad of conditions that lead to organ failure.

tients suffering from NASH.

activity of multiple nuclear receptors and

therapeutic for treating AH, which would

In addition, DURECT is also developing

Our greatest opportunity for DUR-928 in

to play a key regulatory role in the expres-

revolutionize the space not only by provid-

proprietary drug delivery technologies to

the near term is the treatment of AH, a life-

sion of genes involved in lipid metabolism,

ing the only lifesaving alternative to these

treat pain and ADHD, and we are also col-

threatening acute liver disease caused by

inflammatory responses, and cell survival.

patients but also by providing extraordi-

laborating with Gilead Sciences to develop

nary cost savings to patients and health-

a new long-acting treatment for HIV.

organ injury and chronic liver diseases.

EPIGENETIC REGULATION
TO TREAT ACUTE ORGAN
INJURY AND CHRONIC
LIVER DISEASES
B Y JAMES E. BROWN, D.V.M., DURECT CORPORATION
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drinking in excess on top of chronic alcohol
abuse. In 2016, there were approximately

DUR-928 IN CLINICAL TRIALS

120,000 hospitalizations in the United

A phase IIa clinical trial of DUR-928 admin-

States due to AH, with a 26% mortality rate

istered to 19 patients with severe or moder-

for patients within the first month of diag-

ate AH resulted in significant promise, as

nosis and a 30% mortality rate within the

all patients survived the 28-day follow-up

first three months. Traditionally, doctors

period and had no serious drug-related

have used steroids to treat AH, but most

adverse events. The open-label, dose-

have moved away from them, as clinical evi-

escalation, multicenter study was designed

dence has demonstrated that steroids fail

to determine the safety, pharmacokinetics,

to provide long-term improvement or boost

and pharmacodynamics of DUR-928 in AH

survival rates among patients suffering

patients following treatment. This includ-

from AH. DUR-928 provides considerable

ed assessing liver biochemistry, biomark-

promise, as it is the only therapy in develop-

ers, and prognostic scores such as the Lille

ment that has shown the ability to effective-

score. Fourteen of the 19 patients went

ly treat and restore gene function in acute

home within just a couple of days of intra-

organ injury and chronic liver diseases.

venous infusion of DUR-928, without ever

genetic regulation, DURECT has evolved

P
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A DUAL ATTACK

ENDOCRINE DISEASES

Tiburio has expanded on this initial

existing dopamine agonists cross the

com-

work on the two dopamine–somatostatin

blood–brain barrier (BBB), and longer-term

metabolite in vivo that is produced by TBR-

pounds have evolved as a therapeutic drug

chimeric compounds, giving the proper

use is known to cause adverse effects.

760, making it suitable for the treatment

class with the potential to have broad appli-

attention the program and patients suffer-

cation across various endocrine diseases.1

ing from these diseases deserve.

Dopamine–somatostatin

chimeric

With their chimeric structure, these com-

DEVELOPING
TRANSFORMATIVE
TREATMENTS FOR RARE
ENDOCRINE DISEASES

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS
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somatostatin-based adenomas, including

dopamine and somatostatin receptors,

acromegaly, Cushing’s disease, and carci-

thus providing greater impact in terms

noid syndrome. We are presently determin-

mers that form on the surfaces of cells

NFPA is a serious condition that is associ-

of inhibiting NFPA cell proliferation and

ing the most ideal indication to target first.

bearing the two different types of recep-

ated with significant morbidity, which re-

shrinking and stabilizing NFPAs compared

tors, bringing them close together. As a re-

sults in major impacts on patients’ lives.

with dopamine agonists alone. In addition,

ACTIVE PARTNERING STRATEGY

sult, they increase the level of activation on

Non-functioning tumors arise from go-

TBR-760 has been shown to not cross

Our vision for Tiburio has been to build a

downstream signal transduction pathways,

nadotroph cells in the pituitary gland and

the BBB and is thus believed to offer an

broader company focused in the rare en-

amplifying the overall effect.

account for 30% of all pituitary adenomas.

improved safety profile for chronic treat-

docrine disease space. There is substan-

Data from studies by Tiburio Therapeu-

They are pituitary tumors that disrupt

ment, which is crucial for the successful

tial unmet need in this area; endocrine dis-

tics and others have shown that these chi-

critical structures in the surrounding area

management of NFPA.

orders can affect everyone from neonates

meric compounds may facilitate physical

of the brain due to mass effect and may

Furthermore, in vivo studies in an

to older adults, and there is significant

interactions between dopamine and soma-

cause vision loss, compression of the ca-

aggressive mouse model of NFPA show that

opportunity to develop therapies that can

tostatin receptors that result in enhanced

rotid artery leading to stroke, cranial nerve

administering TBR-760 completely arrest-

improve and extend patient lives.

activity, offering new potential for a variety

palsies, intractable headaches, and/or hor-

ed tumor growth compared with treatment

The strength of Tiburio is our deep sci-

of diseases with unmet need.2

mone deficiencies.

with somatostatin and dopamine inhibitors

entific and clinical endocrine expertise

There are no approved therapies for

alone and in combination. We have also

and our ability to rapidly progress pre-IND

PATIENTS AND PHYSICIANS DRIVE

NFPA. Treatment is limited to trans-sphe-

shown that TBR-760 produces a dopami-

compounds to the filing stage and all the

INNOVATION

noidal surgery (TSS), which is performed

nergic metabolite in vivo that contributes

way through clinical development to com-

The development of meaningful and sus-

through the nose and sinus passage to

to its greater efficacy against NFPA. Con-

mercial launch. We will continue to use

tainable products requires a deep under-

remove the tumor, and/or radiation to halt

sequently, this novel drug not only provides

this external innovation model to build out

standing of patients’ and physicians’ per-

tumor growth. These two treatment options

a synergistic effect due to its chemical

our pipeline. Through our active partner-

spectives on treatment needs. To drive our

come with serious and high-risk conse-

structure but also brings additional dopa-

ship strategy, we have established Tiburio

efforts at Tiburio, we build authentic and

quences and are often ineffective over the

minergic effects, positioning the com-

as a company to which pharma/biotech/

long-standing relationships with the pati-

longer term. Patients also often require a

pound particularly well to target NFPA.

discovery organizations with novel ideas

ent and clinical communities that we serve.

complex set of medications to manage the

Tiburio is actively taking TBR-760 to the

in the rare endocrine space can bring

There is an essential collaboration be-

endocrine disruption and other symptoms

IND phase and expects to initiate a phase

those programs. We currently have active

tween the endocrine disease community

caused by the tumors and side effects of

II clinical trial in patients with NFPA in the

partnering efforts underway and expect to

and emerging biotech and other compa-

TSS and radiation. Typically, they require

second half of 2020.

expand our pipeline in a real way over the

nies like Tiburio that are developing thera-

ongoing care by a multidisciplinary team

pies. Patients and physicians have come

of endocrinologists, neurosurgeons, and

TARGETING RARE ENDOCRINE DISORDERS

together to drive innovation and teach us

other specialists.

next 12–18 months.
Tiburio is also developing a second com-

PASSION AND EXPERTISE KEY TO SUCCESS

about the disease and the burden it plac-

There has been some off-label work

pound, TBR-065, for the treatment of rare

Tiburio was launched with a $31 million

es on people. With the community so well

with agents developed for other pituitary

endocrine disorders. TBR-065 is a dopa-

Series A financing round, which is fund-

aligned and supportive of our drug develop-

tumors, particularly those that are dopa-

mine–somatostatin agonist from the same

ing the advancement of TBR-760 through

ment efforts, we are able to gain a greater

mine agonists. We know that NFPA tumor

family as TBR-760 and has been demon-

human proof-of-concept for the treatment

understanding of the disease and identify

cells express dopamine type 2 and soma-

strated to be safe and well tolerated in clin-

of NFPA and further clinical assessment of

novel pathways and targets for attacking it

tostatin type 2 receptors. Unfortunately,

ical studies. This second-generation com-

TBR-065 as a treatment for rare endocrine

in different ways.
TWO CLINIC-READY ASSETS

diseases. We are actively raising the next
round of financing, which will allow us to

ABOUT THE AUTHOR

take TBR-760 to a meaningful inflection

Tiburio Therapeutics, Inc., was launched

Abraham N. Ceesay

point in its clinical development and po-

in January 2019 by Cydan, an orphan drug

Chief Executive Officer, Tiburio Therapeutics, Inc.

tentially bring in additional compounds to

accelerator dedicated to creating thera-

two clinical candidates for the treatment
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of other pituitary diseases caused by more

FOCUS ON NFPA

with orphan diseases, to initially advance

The pituitary gland sits at the base of the brain and serves as the
master hormone regulator, directing the delivery of hormones
throughout the body. Tiburio Therapeutics is developing novel
therapies for the treatment of rare endocrine diseases that result
when problems occur with this master gland.

Our new dopamine–somatostatin chimeric compound TBR-760 targets both

pounds are thought to stabilize heterodi-

pies to improve the lives of patients living

B Y ABRAHAM N. CEESAY, TIBURIO THERAPEUTICS, INC.

pound does not generate the dopaminergic

of rare neuroendocrine tumors and rare
endocrine diseases licensed from Ipsen.
Ipsen completed foundational work on the
safety profile and mechanism of action of
TBR-760 for the treatment of nonfunctioning pituitary adenoma (NFPA) and TBR-065
for additional rare endocrine diseases.

Abraham has over 17 years of experience in biopharmaceutical
commercialization and leadership. Prior to Tiburio, he served as COO at
scPharmaceuticals. He was integral in raising over $140 million as well as
closing the company’s IPO. Previously, he served in vice presidential roles
at Keryx Biopharmaceuticals and Ironwood Pharmaceuticals. Abraham
held several positions at Genzyme/Sanofi, ultimately as the Director,
Renal Global Marketing, through which he led the launch of Renvela®
and held marketing responsibility for the company’s renal franchise.

further build out our pipeline.

P
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CANCER AND NEURODEGENERATIVE DISEASES

LEVERAGING THE CELL
CYTOSKELETON FOR THE
TREATMENT OF CANCER
AND NEURODEGENERATIVE
DISEASES
B Y MAURICE ZAUDERER, Ph.D., VACCINEX, INC.

Vaccinex is leveraging the role of the cytoskeleton in cell
migration and cell interactions to develop treatments for
cancer and neurodegenerative diseases. The company
has homed in on an antibody that blocks semaphorin-4D
(SEMA4D), a signaling pathway that triggers dissociation
of the cell cytoskeleton, driving neuroinflammation and
hindering the ability of immune cells to infiltrate and
attack tumors. Vaccinex’s anti-SEMA4D antibody is
currently in clinical trials for Huntington’s disease and
non–small cell lung cancer.

CD8+ cytotoxic T cell activity and either

By binding to SEMA4D, pepinemab

ment will be completed in June 2020, and

(VX15/2503), a humanized monoclonal an-

reduction or stabilization of tumor burden

blocks its signaling activity, preserving

topline results are anticipated in the early

tibody that binds and blocks the activity

was observed in a majority of patients.

normal astrocyte morphology and function

fall 2020.

of semaphorin 4D (SEMA4D), an extracel-

The objective responses for patients

and averting inflammatory transformation

The U.S. FDA has granted both Orphan

lular signaling molecule that regulates the

that

treat-

that aggravates brain damage. Preclinical

Drug and Fast Track designations to

migration of immune and inflammatory

ment appeared to be 2–2.5 times higher

testing has demonstrated the beneficial

pepinemab in HD.

cells to sites of injury, cancer, or infection.

than those for a comparable population

effects of anti-SEMA4D treatment in a variety of neurodegenerative disease models.

Q2 2020

the

increased

combination

POTENTIAL APPLICABILITY IN

Tumors express SEMA4D at their mar-

of patients who received single-agent

gins, which immobilizes immune cells that

Bavencio in a prior study. Progression-free

could otherwise infiltrate and initiate an

survival also appeared to be extended by

FOCUS ON HUNTINGTON’S DISEASE

A decline in glucose metabolism in the

antitumor response. Pepinemab blocks

combination therapy.

HD is a slowly progressive neurodegen-

brain as detected by FDG-PET imaging cor-

Vaccinex is planning a randomized

erative disease in which symptoms typi-

relates with cognitive decline in Alzheim-

study of pepinemab combined with a

cally appear around age 40. Approximately

er’s disease (AD) patients and is recognized

checkpoint inhibitor in another cancer

30,000 people in the United States have

as an important biomarker of this disease.

TWO-PRONGED ATTACK ON TUMORS

indication and expects to move forward

HD, but 100,000–200,000 are believed to

The initial results of our phase II clinical

To gain an edge in their constant struggle

with the study once the COVID-19 situation

have inherited the genetic mutation and

study in HD have, therefore, generated

with our protective immune system, tu-

stabilizes.

would be expected to eventually develop

considerable interest in the Alzheimer’s

symptoms.

community. Vaccinex recently received

the SEMA4D signal and opens the gates of
the tumor to the immune system.

mors employ multiple immune evasion
NEW APPROACH TO NEURODEGENERATIVE

ALZHEIMER’S DISEASE

To confirm that the results obtained

two awards to initiate a phase I clinical

DISEASE TREATMENT

in animal models are also relevant for

trial in AD: $750,000 from the Alzheimer’s

that administration of pepinemab chang-

With many neurodegenerative diseases,

humans, Vaccinex evaluated brain sections

Association and up to approximately $3

es the tumor microenvironment both by

symptoms take decades to appear. This is

from autopsies of patients with different

million from the Alzheimer’s Drug Discov-

greatly increasing the number of immune

particularly evident in a genetically deter-

stages of HD pathology and confirmed that

ery Foundation (ADDF).

killer cells that can attack the tumor and by

mined disease like Huntington’s disease

SEMA4D expression by neurons increases

reducing production of immunosuppres-

(HD), where a child inherits the dominant

with underlying disease progression.

sive cells that could otherwise interfere

mutation but symptoms do not manifest un-

We initiated a small phase II study,

An important feature of Vaccinex’s ap-

with this activity.

til midlife. It is thought that this long delay

treating 36 people with the HD mutation

proach to neurodegenerative diseases is

Window-of-opportunity studies in dif-

reflects the marvelous ability of the brain

with either pepinemab or placebo for six

that the strategy is based on an under-

ferent types of cancers — in which patients

to initially compensate for damage, but, as

months. The primary goal was to determine

standing of a pathogenic mechanism that

with planned tumor resections were treat-

damage accumulates and reaches a criti-

safety and tolerability of pepinemab in HD

is common to multiple diseases. Pepine-

ed for 4-6 weeks and then their excised

cal threshold, this is no longer possible,

and to gather preliminary data on quanti-

mab treatment is thus not only relevant

tumors were evaluated — showed similar

and major symptoms of disease manifest.

tative clinical and imaging measures. The

to HD, but also potentially to other slowly

results. In untreated patients, cytotoxic

Astrocytes — key brain cells that detect

results were encouraging and supported

progressive diseases, including AD, ALS,

T cells accumulate at the tumor boundar-

stress and injury and recruit other cells

the proposed mechanism of action. We

progressive MS, and multiple orphan neu-

ies unable to penetrate, while myeloid sup-

into the response — are highly branched

initiated a larger, randomized, potentially

rological diseases.

pressive cells expand in the center of the

cells whose projections interact with many

pivotal study of 265 subjects known to

Additionally, we intend to continue

tumor. In patients treated with pepinemab,

other brain cells. These projections com-

have the HD mutation. Approximately two-

advancing our immunotherapy program in

cytotoxic T cells successfully penetrate

pletely cover the blood vessels that feed

thirds have manifested symptoms of early

cancer. We also intend to leverage our pro-

into tumors, while the number of suppres-

the brain, where they express transporters

HD, and one-third were prodromal. All are

prietary ActivMAb® drug discovery plat-

sive cells is simultaneously reduced.

that facilitate the uptake of glucose. When

receiving treatment with either pepinemab

form to expand our pipeline.

mechanisms.
In animal models, Vaccinex discovered

EXCITING FUTURE

Vaccinex collaborated with Merck KGaA

damage occurs, they downregulate glucose

on a phase Ib/II study of pepinemab in

transporters and instead begin secreting

combination with Merck’s human anti-

inflammatory cytokines and chemokines

PD-L1 IgG1 checkpoint inhibitor Baven-

that recruit and activate microglia and oth-

cio® (avelumab) in patients with advanced

er inflammatory cells at the site of injury.

(stage IIIB/IV) non–small cell lung cancer

This response is effective for acute injury,

Maurice Zauderer, Ph.D.

(NSCLC). The rationale for the combination

but in the context of chronic neurodegen-

President and Chief Executive Officer, Vaccinex

with a checkpoint inhibitor was that, while

erative diseases, when many regions of

pepinemab opens the gates of the tumor

the brain are compromised over time, the

to the immune system, a second drug is

ability to compensate is limited, and major

required to block a second line of tumor

symptoms manifest.

maximal immune activity.
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received

inhibitor,

or placebo for at least 18 months. Treat-

agent

Our lead candidate antibody is pepinemab

checkpoint defense in order to promote
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checkpoint

eton and inflammatory transformation.

THE PROMISE OF PEPINEMAB IN CANCER

When neurons experience stress, they
express SEMA4D as a signal of stress or

In both patients who never previously

injury. Astrocytes in the brain express the

received immunotherapy and those who

PLXNB1 receptors for SEMA4D, which trig-

had been treated but whose tumors pro-

gers dissociation of polymerized F-actin,

gressed following treatment with a single-

resulting in collapse of the cell’s cytoskel-

P
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INVESTMENT

INVESTING AT THE
INTERSECTION
OF INDUSTRIAL
MANUFACTURING AND
HEALTHCARE
B Y DAVID Q. ANDERSON, Ph.D., AMPERSAND CAPITAL PARTNERS

at hand, and that also has the necessary

A CDMO PORTFOLIO SAMPLING

MANUFACTURING AND HEALTHCARE

equipment and capacity to enable growth.

Florida Biologix was an investment that

Ampersand has invested at the intersec-

The financial state of the business is

started with a world-class scientific team

tion of the industrial and healthcare mar-

important, but it is equally important to

within the University of Florida focused

kets for over 25 years, with a focus on com-

understand how these three aspects —

on viral vector process development and

panies that produce components, active

the ability of the management team, the

small-scale manufacturing. Ampersand ad-

ingredients, and formulated products and/

facility, and the finances — fit together.

dressed gaps on the business management

or provide discovery, development, ana-

Ampersand partners with founders and

side through a merger with Brammer Bio,

lytical, and other services to the biophar-

management teams to accelerate growth

which was led by experienced industry ex-

maceutical and medical device industries.

within their businesses. As such, the

ecutive Mark Bamforth, within six months

These companies referred to as the “picks

team at Ampersand works side by side

of the initial spinout from the University.

and shovels” in the healthcare market have

with the management team in an effort to

Under this new leadership, the company

been a long-term focus at Ampersand.

help guide and develop a robust business

expanded the manufacturing facility in

CDMOs are key players in this space.

plan that is designed to deploy capital in

Florida and developed large-scale produc-

They generate significant efficiencies and

the most productive manner possible. A

tion capabilities in Massachusetts. Bram-

offer specialized expertise and thus serve

founder or management team that is open

mer Bio rapidly became a leading viral vec-

as an important engine for innovation and

to this input and help is usually one that is

tor CDMO and in May 2019 was acquired

growth in the biopharmaceutical and medi-

ultimately successful.

by Thermo Fisher Scientific.

COMPANIES SEEKING GROWTH

by carving out two captive biomanufactur-

PARTICIPATION IN THE HEALTHCARE

Ampersand is a growth-oriented investor

ing facilities from biopharma and combin-

in this significantly underserved mar-

MARKET THROUGH CDMOs

dedicated to helping companies achieve

ing them under an experienced manage-

ket. Tripharm was acquired by Alcami in

Ampersand believes that investing in

revenue and EBITDA growth. The firm pro-

ment team possessing a deep track record

January 2020 to gain needed sterile fill-

CDMOs provides exposure to several ex-

vides expertise to help drive that growth by

in the small molecule development and

finish manufacturing capacity. Ampersand

citing growth segments within healthcare.

recruiting qualified talent, designing sales

manufacturing space. Ampersand made

remains an investor and is now partnering

CDMOs are frequently used by innovative

and marketing plans, achieving operational

the necessary investments that trans-

with the management team and majority

biopharmaceutical

working

efficiencies for improved facility through-

formed these underutilized assets into

owner at Alcami in the effort to take this

with emerging production technologies

put and capacity utilization, expanding the

highly utilized specialized facilities. Avista

business to the next level.

and therapeutic areas because they pro-

market outreach and customer base, and

was acquired by Cambrex Corporation in

vide a range of services to customers and

executing add-on acquisitions.

early January 2019.
Tripharm Services was also formed

uct design and formulation development

that they can remain flexible to different

BREADTH OF EXPERIENCE

by carving out a parenteral manufactur-

services. The company has a world-class

client demands. The companies Amper-

Ampersand has invested in numerous

ing facility from a biopharmaceutical

scientific team in the UK and a fully cer-

sand is particularly interested in apply

types of CDMOs across the entire devel-

company. The prior owner had invested a

tified GMP manufacturing facility. Amper-

highly differentiated technical know-how

opment cycle. They have experience with

significant amount of money in the plant

sand has invested in expanding those

to the manufacturing process of complex

small molecule and biologic manufactur-

but concluded that the site was no longer

capabilities while also increasing capacity

medical devices, pharmaceuticals, and

ers, virus and blood product producers,

needed. Ampersand and the former Avista

at the firm’s facility in North Carolina. The

biologic drug products.

medical device companies, and firms that

management team completed the build-

company is now planning to broaden its

CDMOs work on projects from emerging

provide services (laboratory, fill-finish,

out and validation of the world-class fill-

services into later-stage development and

biotech to big pharma companies, includ-

packaging, etc.) to other contract manu-

finish facility and elicited client interest

commercial manufacturing.

ing, for example, gene-related enzyme

facturers. Over the past 25+ years, Amper-

replacement therapies, viral vectors, and

sand has seen many recurring problems

oncolytic viruses, using production tech-

that CDMOs face, from quality and sup-

nologies ranging from cell stacks to single-

ply issues to customer mergers, to lack of

use bioreactors. They offer access to mul-

available talent, and more. Ampersand’s

tiple technology platforms and, crucially,

team includes investment professionals,

David Q. Anderson, Ph.D.

the expertise to optimize these complex

biopharmaceutical

Partner, Ampersand Capital Partners

systems and processes for each client

and scientists with many years of hands-

application.

on operational experience to help address

cal device sector.

Avista Pharma Solutions was established

companies

are agnostic to technology platforms so

Ampersand Capital Partners (“Ampersand”) has a
25+ year history of partnering with companies that
provide tools and services used in drug discovery and
development. Choosing an investment partner is one
of the most important decisions faced by founders
and management teams, and Ampersand believes that
sector experience is a critical requirement that founders
should consider in this decision. Ampersand generally
seeks to invest in service providers that offer a wide
array of technology platforms to a broad spectrum
of clients, whether used for drug discovery services
or within contract development and manufacturing
organizations (CDMOs). These companies often play
a vital role in helping important drugs and therapies
advance through preclinical and clinical development
to eventually become the treatments and cures of
tomorrow.
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THE FINANCIAL STATE
OF THE BUSINESS IS
IMPORTANT, BUT IT IS
EQUALLY IMPORTANT
TO UNDERSTAND HOW
THESE THREE ASPECTS
— THE ABILITY OF THE
MANAGEMENT TEAM,
THE FACILITY, AND
THE FINANCES — FIT
TOGETHER.

THE INTERSECTION OF INDUSTRIAL

industry

executives,

these recurring challenges.
TEAMS AND FACILITIES MATTER MOST

Because of this depth and experience

When evaluating CDMOs, it typically starts

in the biopharmaceutical CDMO space,

with the team. Ampersand starts by evaluat-

Ampersand does not require education on

ing the scientific expertise of the technical

the technologies, the market dynamics, the

team and the ability of management to ef-

value proposition, etc. Ampersand is ready

fectively execute the business plan. These

from the start to collaborate closely with

teams must have access to a facility that

founders and management teams to accel-

has been properly designed for the task

erate growth.

Finally, Medpharm is a leading contract
provider of topical and transdermal prod-

P
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COVID-19 IMPACTS
requests for assistance were largely ignored by other EU member states, even
after the European Commission (EC) activated the Civil Protection Mechanism.
There was also significant disagreement
on what a coordinated European economic response should entail.

COVID-19 and Europe:
Driving Nationalism
Rather than Solidarity

By mid-March,4 Italy, the hardest-hit
country, was in a nationwide lockdown.
In France, schools were closed, nonessential surgical operations postponed,
and gatherings of more than 1,000 people
banned. Several of Spain’s cabinet ministers and parliament members had tested
positive, leading to a halt of parliamentary meetings. Schools and universities

BY KSHITIJ (TJ) LADAGE, NICE INSIGHT

were closed, and events with more than

olation of measures established to reduce

1,000 participants cancelled. The region-

the spread of COVID-19, such as closure of

al government of Andalusia, however, re-

gyms and movie theaters, and the banning

fused to cancel Holy Week festivities.

of large gatherings should be treated as a

Finland was the most prepared for the

crime. Public sector employees were ex-

virus, making communicable disease in-

pected to work from home where possible.

surance for quarantined people available

M

The EU launched the
Corona Response
Investment Initiative,
which will provide up to
€37 billion to support
national healthcare systems,
SMEs, labor markets, and
other vulnerable parts
of economies.

Perhaps

these

different

responses

as early as January. Germany implement-

should not be surprising. Public health

ed border control checks and quarantined

and fiscal policy are the purview of the

potentially infected people. Some regions

individual member states and not the

closed schools and cancelled events with

central EU government.6 However, health

more than 1,000 people. The response

and financial policies do have impacts

was similar in Austria, where cinemas

that cross borders — just like the SARS-

were closed and the number of people al-

CoV-2 virus.

lowed at indoor (100) and outdoor (500)

More recently, the EC has been at-

events was limited. Large sporting events

tempting to exert efforts to organize a

uch of the global spread of the COVID-19

testing, and contact tracing. Many European countries,

united European response, such as trying

it seems, were modeling their responses based on those

Individual Responses by EU
Member States

were scheduled to take place without

pandemic virus can be attributed to trav-

spectators. Denmark banned events with

to coordinate the distribution of resourc-

el from Europe. European countries were

taken to the 2003 SARS epidemic, which, unlike COV-

The disparate responses in Italy by the

more than 100 people, while the Nether-

es. The initial reluctance of the European

slow to implement coherent measures

ID-19, was largely contained in Asia.

federal government and local communi-

lands implemented a stay-at-home policy,

Central Bank (ECB) to take action also

to minimize the transmission of SARS-

In Italy, the first official case was discovered on Feb-

ties were also reflected across the en-

although primary and secondary schools

negatively impacted financial markets.

CoV-2. EU member states acted independently from the

ruary 21, 2020. One month later, the country was shut

tire European Union, with each country

remained open.

Since then, the ECB has reversed course

beginning of the epidemic and continue to take their own

down. Despite observing the impact of SARS-CoV-2 in

following its own course independent of

In Sweden, those with symptoms were

economic exit strategies.

China and other Asian countries, and warnings from

other EU members. Rather than build soli-

advised to minimize social contact, and

scientists about the potential for high levels of infec-

darity, the COVID-19 pandemic has drawn

gatherings of 500 or more people were

Europe Key Player in Transformation of COVID-19 from
Epidemic to Pandemic

tions, Italian politicians were still shaking hands in

out nationalist responses.3

banned. Unlike most European nations,

Varying Exit Strategies Too

public to demonstrate their lack of concern over the

Borders between EU countries have

the country did not close its borders,

As the pandemic worsened, most Euro-

The SARS-CoV-2 virus first appeared in China and ini-

virus. 2 A lack of epidemiological capabilities also likely

been reestablished — from informal bar-

schools, or businesses, although it did

pean countries did eventually close down

tially spread from there to several other countries via

contributed to the rapid spread of the virus soon after it

ricades to soldier-manned stations — and

recommend that people work from home

nonessential businesses, ban all public

air travel, including South Korea, Italy, Russia, Germany,

entered the country.

approaches have varied widely. France

if possible.5

gatherings, and require social distanc-

and announced a Pandemic Emergency
Purchasing Program.

India, and the United States. An analysis of the index

In addition, the Italian government took a partial ap-

took severe steps when establishing a

A similar approach was taken in the

ing. The earliest to do so, other than

cases of the first infected individuals in different coun-

proach to containment, ultimately resulting in lock-

lockdown, while Sweden adopted a less

United Kingdom, and the government

Italy, were France and Austria. By April

tries by The Intercept revealed that many more originat-

downs occurring after the virus was already present

stringent approach, asking its citizens to

worked to avoid cancelling events.4 The

15, the number of global COVID-19 cases

ed from European countries (93, with 46 traced back to

rather than before, when doing so could have reduced

voluntarily stay home and shutter busi-

Queen continued making appearances,

surpassed 2 million, and the virus was at-

travel from Italy) than China (27).1

its spread. Where local communities did take a proactive

nesses. Germany leveraged its ability to

though without shaking hands. Portugal

tributed with causing more than 130,000

Indeed, the COVID-19 virus escalation from epidemic

approach to minimizing the spread and keeping people

produce diagnostic tests to take control

recommended banning indoor events of

deaths.7

to pandemic can be attributed to the slow response of

out of hospitals unless necessary — such as in Veneto —

of the viral spread. Hungary’s Prime Min-

more than 1,000 people and had a plan in

Despite the fact that the number of

European countries, most specifically with concerning

hospitals were not overburdened, and the spread of the

ister Viktor Orbán took the opportunity to

place to double hospital staff if necessary.

cases doubled over the previous 13 days

air travel, but also with respect to lockdown measures,

virus within medical facilities was minimized.

increase his constitutional powers. Italy’s

The Greek Supreme Court ruled that vi-

— and were still climbing in other parts of
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the world — discussions on emerging from

To counteract economic shrinkage of

public and private funding to support the

the various lockdowns were taking place

up to 10%, Germany has for the first time

development of SARS-CoV-2 diagnostic

in Europe. And it was clear once again

eased its restriction to maintain a bal-

tests, treatments, and vaccines.

that despite efforts by the EC to organize

anced budget and set aside at least €350

Separately, Eurozone finance minis-

a concerted exit — and warnings that re-

billion (~10% of its GDP) to bail out strug-

ters agreed to a €500 billion package to

opening economies too soon could lead

gling businesses through its short-term

provide emergency lending and other as-

to a resurgence of the virus — most coun-

government work program and by making

sistance to member countries, business-

tries had plans of their own.8

unlimited loans and potentially taking eq-

es, and workers.10 The ECB, meanwhile,

uity stakes.

launched the Pandemic Emergency Pur-

While the general economic lockdown

DEVELO PING S OLUTIO N S

Jeff Robertson
President
Secant Group

BIOMATERIALS

Innovative Biomaterials
Facilitate Novel Medical Devices

Regenerez

also

has

antimicrobial

properties and may reduce the incidence of local infection when used as a

was to remain in place for several ad-

The United Kingdom was, before the

chase Program (PEPP), an asset-purchase

ditional weeks, Germany allowed small

COVID-19 pandemic, already facing a

program to buy public and private-sector

stores to reopen on April 20 if they fol-

potential recession resulting from Brex-

securities worth €750 billion to support

lowed strict hygiene measures and con-

it. The virus could potentially cost the

member countries, in addition to €120 bil-

sumers maintained social distancing,

country 5–10% of its economy in 2020.

lion committed early in March.11 In total,

ecant Group has developed a

compassing medical devices, polymer

tion and growth of native tissue. It is also

with mask-wearing recommended. The

The government has committed to pay-

the emergency stimulus adds up to 7.3% of

biomaterial platform technol-

chemistry, analytical chemistry, and cell

nonimmunogenic and has immunomodu-

Czech Republic and Austria adopted

ing 80% of workers’ salaries for several

Euro area GDP.11

ogy that provides a resorb-

biology to their efforts spanning bio-

latory properties that promote healing

these same measures. The latter, which

months to keep companies from resorting

able, implantable polymer to

medical textile technology development,

without chronic inflammation, leading to

experienced its peak of COVID-19 cases

to huge layoffs. It’s also increasing un-

drive further innovation in the medical

polymer processing, implantable poly-

reduced scar tissue formation.

on March 26, began on April 14 allowing

employment benefits, reimbursing self-

device, pharma, and biopharma markets.

mer research, textile formation, and mul-

“This combination of properties makes

nonessential, small shops to open first,

employed people for lost wages, providing

Secant Group President Jeff H. Robert-

tiple extrusion methods, both internally

Regenerez ideal for the production of

while still requiring face masks.9 They

loans to small and midsized companies,
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and through academic and industrial col-

implantable devices for sustained drug
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Became the Hub for Its Global Spread.” The Intercept. 2 Apr.
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were also urged by the government to

approach with Pharma’s Almanac Man-

laborations and strategic partnerships.
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EU Commission Implements Financial
Initiatives
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Novel Bioresorbable Resin
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EXPLORING THE FUTURE
OF HEALTHCARE IN 25
COUNTRIES IN 25 DAYS
From the same team that brought you The Road To BIO in 2017, The Road To 2021 is a
new adventure. 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,
visiting 25 countries in just 25 days.
BY NIGEL WALKER, NICE INSIGHT

That’s Nice, we are constantly investigating the current
landscape of health and disease, drug discovery efforts,
and the ability of the industry to provide innovative
therapies to support patients.

Exploring the Future of Healthcare

However, despite all these and other re-

Our Nice Insight team is constantly per-

sources, there is always a human tendency

forming market research to assess where

to filter information from a somewhat pa-

the industry is and to predict where it is

rochial perspective: one’s own city and

going, and Pharma’s Almanac interacts

country, particular industry emphasis, and

with key opinion leaders across the in-

scientific expertise and interests. We rec-

dustry to gain their unique thought lead-

ognize that the industry as a whole has a

ership insights. The agency as a whole is

bias toward innovation as a driver of future

constantly reading trade and scientific

trends, but a fuller understanding of pres-

literature, attending trade shows and we-

ent and coming needs and the diversity

binars, and doing all that we can to stay on

of resources, ideas, and business models

top of the trends that will shape the future

across the world can be equally important.

of health and healthcare.

We are always seeking novel and innovative ways to break down these barriers and
find new sources of first-hand information
to broaden our understanding of the health
concerns around the world and the ways in
which the industry is or isn’t prepared to
address them.
For That’s Nice’s Silver Jubilee year, we
are looking to expand our understanding
of health and healthcare in Europe, not

UNDERSTANDING THE
PRESENT AND FUTURE OF
EUROPEAN HEALTHCARE
Has there been a truly significant scientific
discovery in every one of these countries
in the last few decades?
Which country is innovating the most and
improving the quality of life?
Across the continent, is there variation
in the sources of innovative technologies
among big pharma companies, biotech
startups, and academic laboratories?
What are the primary health concerns
in each country, and are the individual
health systems set up in a sensible way to
address those concerns?
On a epidemiological level, do changes in
risk factors and primary health threats reflect the priorities of the local healthcare
systems? Where are the most profound
disparities?
Where is there the greatest need for scientific human resources, and where is there
an underserved surplus of qualified candidates?

only on the level of pharma companies,

TRIP CONCEPT
The trip will take place over 25 days this fall.

CDMOs, and CROs serving the continent,
but through deeper engagement with the
mosaic of European communities and
healthcare systems. We will be doing so

We plan to travel approximately 7,000
miles, zigzagging across the continent
visiting leading healthcare companies and
exploring the mosaic of cultures.

through Nice Insight projects, dedicated

A team of five will visit 25 European countries in three vehicles — including a new
model Lamborghini.

act with both healthcare companies and

We will interact with sponsor companies,
national authorities, NGOs, and regional
communities to discuss and explore health
in Europe and the future of healthcare.

25 Years of That’s Nice

Our crew will shoot video interviews with
25 sponsor companies in advance, with
lots more footage and content captured
during the trip.

ent projects, providing a strong bookend

content in Pharma’s Almanac, and through
our Road to 2021 road trip, where we plan
to visit 25 countries in 25 days and interthe general public.

The trip will underscore all of the work

ANSWERING QUESTIONS
ON THE ROAD
One of the primary goals of the trip is to
engage in dialogues that expand our understanding of health, healthcare, and the
pharma industry in Europe.
We will be conducting interviews with the
CEOs and leadership of a range of European pharma companies, CDMOs, CROs, and
other service providers.

that we do at That’s Nice, including the
philosophical approach we bring to all clifor this first quarter-century of the agency
and a guide for our role supporting the future of the pharma industry. In 2020, all
of our campaigns are focused on the num-

We plan to conduct these interviews in dynamic locations — such as a famous landmark, or experiencing the local flavor at a
favorite café or street food vendor. Think
of the trip format as the pharma version of
the Netflix hit Comedians in Cars Getting
Coffee.

ber 25: 25 logos, 25 thought leadership

BECOME A SPONSOR
Sponsor the whole trip, or lock in
exclusive sponsorship of your country
or technology/service. To learn more,
please visit our website.
www.pharmasalmanac.com/roadto2021
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campaigns, 25 molecules that changed
the industry, 25 market research projects,
and here, 25 countries and 25(+) conversations. The trip will serve as a manifestation of all the work our team does every
day, but sketched on a much larger canvas: the map of Europe.

P

Interviews will air on Pharma’s Almanac TV.
We will also be conducting person-on-thestreet interviews with individuals that we
encounter on the trip to see how the industry’s sense of the healtcare landscape
in a given country aligns with the general
population.
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Our ROAD TO 2021
SPONSORS discuss
how they are preparing
to face the future of
healthcare.

Enterprise Sponsor

ITALY

INNOVATION AND THE
RESPONSE TO COVID-19

M

Country Sponsor

aintaining an innovative cul-

for clinical supply services. Notably, the

ture and investing in innova-

company recently hired three business

tion is key to Globyz’s overall

development managers in Philadelphia,

strategy. Although the company has robust

Munich, and Mumbai to reinforce their

technologies in place, Globyz continu-

presence in those growing markets, with

ally scans for new technologies to help

additional hirings planned for the U.S. and

improve the quality of service, expedited

Canadian markets for various functions.

deliveries, and overall customer experi-

Globyz is also adding a new and larger

ence. As an example, Globyz is currently

facility in Toronto with GMP depot capabil-

SOLUTION FOR

offering thermal packaging depot services

ities. The new logistics hub is conveniently

for passive parcel and pallet shipper rent-

located near the Toronto Pearson Inter-

COMPARATOR DRUGS,

als, preconditioning, reverse logistics, and

national Airport (YYZ) and features dedi-

refurbishment. Globyz is also working on

cated space for clinical and commercial

PACKAGING AND

a biodegradable thermal packaging solu-

pharmaceutical drug storage, controlled

tion for 2–8 °C and 15–25 °C shipments that

substances, packaging and labeling, pick

will replace the need for expanded poly-

and pack, inventory management, returns,

styrene (EPS) thermal shippers. To remain

reconciliations, and destruction. Globyz’s

competitive, the company partners with

new cGMP Toronto depot triples its cur-

progressive external service providers

rent size, will comply with Health Canada’s

to enhance their capabilities. To comple-

GMP guidelines, and will be equipped

GLOBYZ CONSOLIDATES

ment the solutions mentioned above,

with cutting-edge technology to monitor

Globyz is also finalizing a customized IoT

and handle the full spectrum of tempera-

BROAD SERVICES FOR

real-time GPS tracking device for end-to-

ture-controlled materials, packaging, and

end security, visibility, and data analytics

shipments. As a one-source solution for

CLIENTS.

of its assets and temperature-controlled

comparator drugs, packaging and labeling,

shipments.

GMP storage, and temperature-controlled

ENGLAND
Technology Sponsor

COMPARATOR DRUGS
AS A ONE-SOURCE

LABELING, GMP STORAGE,
AND TEMPERATURECONTROLLED LOGISTICS,

Other innovation areas that the company is watching and expects to have a

Globyz Biopharma Services is dedicated
to sourcing and supplying commercial
medicines for analytical research, drug
development, clinical trials or bioequivalence studies across all therapeutic areas.
Globyz Biopharma Services include comprehensive solutions for global comparator sourcing and storing and distributing
pharmaceuticals, materials, and ancillary
supplies for clinical trials, as well as GMP
storage, packaging, labeling, kitting, controlled drug services, importer of record
and QP services, and global GxP temperature-controlled logistics.
5155 Spectrum Way Unit 6,
Mississauga, ON L4W5A1 Canada
+1 905 614 1818
www.globyz.com
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logistics, Globyz consolidates broad services for clients.

significant impact on the industry include

There is no debating that the COVID-19

personalized and targeted therapies, the

pandemic has significantly impacted clini-

increase of virtual/remote and hybrid tri-

cal trial logistics. Study recruitment and

als, direct-to-patient (DTP) services, the

screening have been impacted; the indus-

application of digital technologies, and the

try is dealing with many API shortages,

development of more treatments for rare

working around regional lockdowns, and

diseases.

finding innovative ways to remain produc-

I
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 United States, 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

nnovation is a key focus for Olon and

development and manufacture of smaller-

is reflected in both the mission and

volume drugs, which will, in turn, influence

vision: Olon aims to create new ideas

the size of the reactors that are required.

and devise pathways to deliver prompt

Smaller-volume manufacturing will have an

and sustainable solutions for the life sci-

impact on pricing, as development costs

ence industry and innovate new ways to

will increase as they are divided among

improve the health of all human beings.

fewer, more select patients.

The development of innovative and origi-

Olon is looking to increase its high-

nal technology platforms is one of our

containment capabilities with the goal

main drivers as a CDMO supplying APIs to

of taking on a greater number of highly

pharmaceutical companies worldwide.

potent API (HPAPI) projects. Owing to the

Olon values people, expertise, and dedi-

considerable potential of these products,

cation, and constantly invests in new and

Olon is carefully weighing short- and long-

different technologies, as well as its exist-

term impacts on the development process

ing resources. To remain innovative, Olon

to find ways to contain potential cost

executes training and improvement pro-

increases resulting from investments in

grams in R&D and other important techni-

new capabilities.

cal areas.
and improvement of processes — is key

Innovating During the COVID-19
Pandemic

to the services that Olon always provides

In the context of the COVID-19 pandemic,

to its customers. Olon continues to invest

the lockdown of some supplier countries

in its capabilities for chemical synthesis,

has underscored the criticality of a robust

fermentation, and biologics. One innova-

supply chain. Olon is working to minimize

tion that is particularly crucial to Olon

the impact on disruptions from low-cost

Innovation — in terms of optimization

Globyz’s goal is to become a leading one-

tive despite import/export restrictions.

going forward is the adoption of continu-

countries, with the goal of maintaining

stop-shop for global comparator sourcing,

The pandemic has also prompted the can-

ous rather than batch processing for API

sufficient diversification of supply to

the procurement of clinical trial materi-

cellation of conferences and suspended

manufacturing. This transition will have

avoid production interruptions, a goal that

als and ancillary supplies, GMP storage,

in-person meetings. However, the situation

existed prior to the current crisis.

packaging, labeling and kitting, and GDP

has led to an increase in investment and

OLON HAS BEEN ASKED

a significant impact on how the company

distribution for pharma and biotechnology

activities in COVID-related studies. It has

latory, and manufacturing.

sponsors, as well as CROs, CMOs, CDMOs

also made it clear that relying on one coun-

TO MAKE SUBSTANTIAL

efforts to contain COVID-19. Olon was

try for all products and service require-

CONTRIBUTIONS TOWARD

Olon is also closely eyeing innovations

and medical device companies throughout

in genomic mapping that can result in

selected by three innovator companies to

the Americas, Europe, and Asia. Globyz

ments is risky and short-sighted. Even

increasing the selectivity of high-potency

produce new experimental antiviral drugs,

has an international presence, with GMP

though COVID-19 has presented a plethora

drugs. Such results can impact both for-

and all three are currently in advanced

depots strategically located in the United

of challenges, Globyz has been able to

mulation and production, leading to more

clinical trials phases. The company is

States, Canada, Germany, India, Singa-

streamline processes, enhance reliability,

tailored, personalized drugs for smaller

excited about the opportunity to contrib-

pore, and Brazil, and is expanding its glob-

and reduce costs while remaining flexible

patient groups. This transition to personal-

ute in such a meaningful way during this

al footprint to meet the growing demand

and compliant.

ized medicine will mean an increase in the

challenging period.
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THE GLOBAL HEALTH
EFFORTS TO CONTAIN
COVID-19.

does business, from R&D to quality, regu-

Olon has been asked to make substantial contributions toward the global health

P
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Enterprise Sponsor

Technology Sponsor

POLAND

P

SEMISOLIDS
olpharma Biologics is a fast-

technologies are deployed to increase

growing company that develops

productivity and achieve the highest titers

and manufactures new molecu-

possible.

lar entities and biosimilars with R&D centers in Poland and the Netherlands.

Polpharma Biologics is a biopharmaceutical company with state-of-the-art facilities across Europe. Polpharma Biologics
has multiple international centers of excellence specializing in cell line development, product and process development,
clinical manufacturing, commercial scale
production, and regulatory affairs. They
work with their partners to advance their
biological pipeline (biosimilars and novel
biologics) by providing top-quality contract development and manufacturing
services to the industry.
Trzy Lipy 3 Building A
80-172 Gdańsk, Poland
+48 58 770 95 59
www.polpharmabiologics.com

For the development of biosimilars,
Polpharma Biologics has industry-lead-

In 2016, Polpharma Biologics acquired

ing expertise in modifying glycosylation

Dutch-based Bioceros and their propri-

patterns during upstream development,

etary cell line development platform

which have a significant effect on ADCC,

CHOBC®, as well as their comprehensive

half-life, stability, and immunogenicity.

discovery,

and

In addition, they are able to use process

analytical capabilities. Polpharma Bio-

modulation tools to steer the charge pro-

logics is now taking a further step and

files to meet originator profiles. They then

integrating Bioceros’ Utrecht site and

use a detailed understanding of interplay

their advanced cell line development

between intracellular enzymes to modify

capabilities fully into an already exten-

the building of these units to match the

sive biologics development and manufac-

patterns of the originator without affect-

turing offering and retiring the Bioceros

ing productivity.

process

development,

name. This change makes Polpharma Bio-

Once a cell line has been established,

logics a truly integrated CDMO, offering

it can be transferred to Polpharma Bio-

the complete spectrum of services from

logics’ facility in Gdansk, Poland for pro-

discovery to commercial supply.

cess development utilizing a number of

Polpharma Biologics is excited by the

advanced techniques to quickly establish

change, because the cell line develop-

processes that will yield the optimal out-

ment platform is truly market leading,

come at the highest level of efficiency for

offering comprehensive services for both

both upstream and downstream process-

the development of novel biologics and

es. This is achieved through running multi-

biosimilars using their proprietary CHO-

THAT TRIRX DOES,
IT IS ESSENTIAL TO
CONTINUALLY FIND NEW
WAYS TO INCORPORATE
NEW TECHNOLOGIES,
PROCESS
IMPROVEMENTS, AND
ADVANCED EQUIPMENT
IN THEIR OPERATIONS

I

nnovation is a critical element of the

turing, and the supply chain that require

strategy driving TriRx Pharmaceutical

innovative solutions, there are also sig-

Services. In all of the work that TriRx

nificant opportunities to reduce process

does, it is essential to continually find new

time, process steps, and waste throughout

parametric experiments in parallel using

ways to incorporate new technologies,

the entire development and manufactur-

K1–derived cell line CHOBC®, which was

high-throughput systems to optimize media

process improvements, and advanced

ing process. Continuous flow processing,

developed by the team with over 25 years

and culture conditions for scalability.

equipment in their operations and service

3D printing, and the application of Lean

of experience in generating high-yield

With an effective process established,

to their customers. The company encour-

Six Sigma methodologies will have a major

production cell lines for innovative and

Polpharma Biologics’ manufacturing facili-

ages innovation, invests in development,

impact on cycle time and cost.

biosimilar proteins.

ties provide maximum flexibility, scalabil-

and incorporates the Lean Six Sigma

AND SERVICE TO THEIR
CUSTOMERS.

For the development of novel biolog-

ity, and efficiency to produce drug sub-

approach in everything that they do. TriRx

ics, the proprietary CHOBC® expression

stance and drug product for preclinical,

has invested in development resources to

Innovating During the COVID-19
Pandemic

platform allows rapid generation of high-

clinical, and commercial supply in both

assure incorporation of innovation in their

Due to the COVID-19 crisis, TriRx Phar-

quality cell lines, and high-throughput

microbial and mammalian systems at up to

diverse product offerings.

maceutical Services has seen a signifi-

1000-L scale.
Polpharma Biologics is also establishing a state-of-the-art large-scale manufacturing plant in Warsaw, which will initially
add 4 × 2000 L to their existing drug substance manufacturing capacity and will be
ready for clinical and commercial supply
in 2021. The site has been designed for
rapid expansion of capacity when needed,
with space for a further 6 × 2000 L.
The full integration of Bioceros’ capabilities into Polpharma Biologics and the
additional drug substance capacity complements the already significant support
provided to client projects from concept
through development and to clinical and
commercial scales.
Polpharma Biologics is now joining the
ranks of leading CDMOs with a world-class
offering to help partners take their product
from concept to commercial supply.
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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.
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

Recent innovations in the industry

cant increase in demand for virus-related

overall that have had a significant impact

products. The company has had to shift

on how TriRx does business include for-

production to meet these demands while

mulation development, process improve-

focusing on taking care of their workforce.

ments, and new processes/equipment.

TriRx has plans to actively pursue busi-

TriRx is focused on exploring the ways

ness directly related to COVID-19 thera-

in which robotics, nanoparticle technol-

peutics/vaccines in the areas of respira-

ogy, controlled release technology, laser

tory, cough/cold, pain, infectious disease,

printing, on-line printing, process analyti-

and sanitizer/microbial control products.

cal technologies (PATs), 3D printing, qual-

TriRx believes that critical innova-

ity by design (QbD), and liquid dispensing

tions to address this crisis will involve

technologies can improve the company’s

vaccines, treatment medicines, and even

current offerings, and will ideally integrate

sanitizers. One of the critical outcomes

new technologies to bolster ongoing ser-

of the COVID-19 pandemic will be strat-

vices. The company is constantly seeking

egizing on how to realign critical excess

new innovations to improve operations

capacity

and has already incorporated robotics,

critically necessary products, without

serialization, and cloud-based enterprise

compromising the ability of the indus-

resource planning (ERP.)

try to keep supply chains robust for the

While there are significant bottlenecks
in development, formulation manufac-

in

manufacturing

to

make

wide range of other life-saving products
already on the market.
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EQUIPMENT

EXCIPIENTS

A
AT FEDERAL EQUIPMENT
COMPANY, WE
CONSIDERED DIFFERENT
POTENTIAL DISASTERS
FOR OUR BUSINESS
SEVERAL YEARS AGO
AND HOW WE COULD
CONTINUE TO OPERATE IN
A CRISIS.

D
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
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uring a recent conference call,

to this crisis, but how we can improve so

where every participant was in

that we can avoid or lessen the severity of

their own home and not in an

any similar crisis.

s a customer and patient-cen-

Pharma brings to their customers and

tric–focused organization, con-

how they think about the patient — their

tinuous innovation is crucial.

customers’

customer.

Customers

are

SPI Pharma creates formulation solutions

increasingly looking to enhance APIs,

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.

to serve the ever-changing needs of their

whether that be via improving bioavail-

end customers. One of the primary ways

ability, taste masking, or other means.

SPI Pharma delivers value is through its

Because of this, SPI Pharma continuously

focus on the pharma industry and its abil-

expands its capabilities and flexibility to

ity to provide unique and highly techni-

remain relevant; with the goal of combin-

cal insights about the utility of the prod-

ing products, knowledge, capabilities,

ucts in pharmaceutical dosage forms.

and innovation to develop applications

SPI Pharma has a robust pipeline of new

and solutions that help customers solve

product development projects that are

their problems and enhance the patient

managed through a stage-gate process,

experience.

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.

SPI Pharma works systematically in

adherence (e.g., taste, mouthfeel, and

their product development program to

convenience). This means innovation that

pull new ideas from all aspects of the

is tailored to improve these attributes

organization and communicate which

will be highly sought by pharma compa-

ideas are progressing into their innova-

nies, enabling them to deliver enhanced

tion funnel. Channeling feedback from

medicines to patients with difficulties

the commercial, technical, and busi-

adhering to current drug regimens. This

ness development functions allows SPI

is a perfect match for SPI Pharma, as

Pharma to hear customer pain points and

they have offered products focusing on a

challenges, allowing the team to help find

patient-centric experience for years.

enabling the company to accelerate proj-

The move toward patient-centricity

ects that show promise and address spe-

is potentially a game-changer for SPI

cific megatrends and customer opportu-

Pharma. Global regulatory authorities

nities, particularly in areas that will make

insist on including assessment of medi-

a difference to patients.

cine characteristics that may influence

office, one of our best clients said, “Let’s

At Federal Equipment Company, we

not waste a good crisis.” We were discuss-

considered different potential disasters

ing the development of a training program

for our business several years ago and

for solid-dose manufacturing operations at

how we could continue to operate in a cri-

one of the client’s facilities. To be sure, we

sis. We developed systems and operations

were not discussing anything at all related

that we could manage 100% remotely, if

to the novel coronavirus and COVID-19.

necessary. To be honest, we were consid-

That thought hung there longer than it

ering something much more tangible at

earlier in the process. The focus remains

would under “normal” circumstances. But

the time, like fires or floods. We were able

on clinical outcomes, but the patient

now, our daily lives supply a different, con-

to quickly and smoothly shift business

experience is a major component of deliv-

tinuous background noise to our work and

operations to work remotely. We continue

ering medicine, and if some effort was

every conference call, web-meeting, and

to deliver equipment needed by our cus-

applied to enhancing the patient experi-

conversation. We constantly ask the ques-

tomers for ongoing pharmaceutical and

ence with respect to dosage form, in addi-

tions: Is this how we will continue to work?

chemical supply operations. We support

tion to clinical outcome, drug develop-

When will this end? At that moment, in this

their innovation by suppling equipment

ment could become more effective.

conference call, we all had the chance to

needed to manufacture the components of

SPI Pharma recently launched an exten-

briefly consider a different view. Could

virus test kits, equipment used to package

sion of the Mannogem® Mannitol product

this crisis be an opportunity to innovate?

products in huge demand, and equipment

line, introducing two products — a spray-

used to develop new ways to produce per-

dried mannitol and a granular mannitol —

sonal protective equipment (PPE).

with enhanced tabletability and two new

Thinking about the opportunity to innovate in the middle of a global pandemic

503 Carr Road, Suite 210
Wilmington, DE 19809
+1 800 789 9755
www.spipharma.com

innovative solutions.

From SPI Pharma’s perspective, opti-

The recent shift among regulatory

mizing the drug development process to

agencies toward patient centricity and

achieve patient-centric goals will require

patient adherence in drug development

a bit of a paradigm shift, wherein consid-

has influenced the message that SPI

eration of the dosage form occurs much

feels odd and uncomfortable right now.

Behind the desk of Federal Equipment

powder particle sizes. Powered by SPI

This virus and disease has taken lives,

Company’s Chairman, Michael Kadis, there

Pharma’s proprietary technology, these

stressed healthcare systems beyond their

is a short list of business rules in a picture

new products address the formulation

maximum capacity, displaced countless

frame. One of them reads, “A good man-

challenges commonly faced with mannitol

people from their jobs, and damaged

ager creates opportunity from adversity.”

while providing customers with a solution

economies. People are stressed, alone,

This mindset — creating innovation and

that leverages its patient-centric benefits

hurt, and angry. But we must continue to

opportunity out of adversity, is part of who

to enhance performance, speed develop-

consider innovation, not only as it relates

we are at Federal Equipment Company.

ment, and reduce the total cost.
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GLASS

STERILES

I

nnovation supports SGD Pharma’s

which increases flexibility and safety of

strategic

Phar-

supply through a platform of ready-to-

ma has improved on its existing

use molded glass vials; Clareo, molded

strengths to develop transformational

glass vials with improved mechanical

projects and breakthroughs that will allow

resistance, reduced breakage rates, and

the company to defend its leadership posi-

improved inspectability; and the free SGD

tion in process and products, to expand

Pharma App, which optimizes interactions

within differentiated and cost-competi-

between quality controllers and technical

tive markets, and to develop in “pharmer-

staff by simplifying the identification of

ging” countries.

noncompliances that may be present in

objectives.

SGD

To be truly innovative, an idea must

molded glass bottles.

be replicable at an economical cost and
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

ket. Innovation at SGD Pharma stems

Innovating During the COVID-19
Pandemic

from all functions of the company, includ-

As a critical supplier to the pharmaceuti-

ing quality, regulatory, marketing, R&D,

cal industry, SGD Pharma has strong expe-

engineering, sales and operations plan-

rience in the preparation of contingency

ning, and environmental health and safe-

plans. SGD Pharma’s clients are on the

ty, and focuses on the primary objectives

must satisfy a specific need in the mar-

to innovate to progress product develop-

vation are core elements of Pii’s

ment.

strategy, helping to ensure the

to prospective biopharmaceutical part-

Innovating During the COVID-19
Pandemic

ners by delivering on all commitments.

Pii is currently in discussion with several

In addition to recruiting the industry’s

existing and prospective customers to

best talent, Pii seeks avenues for further

support product development initiatives

innovation, continues to build cutting-

related to COVID-19, including antiviral

OUR EMPLOYEES TO

edge technology assets, and reinforces

therapeutics and vaccines. Thus far, the

its

know-how

COVID-19 crisis has not impacted Pii’s

ENSURE UNINTERRUPTED

to empower scientific advancement, to

regular operations, as we have become

share knowledge, and to pursue excel-

adept at working in an increasingly “self-

SUPPLY OF MEDICINES

lence across the entire organization.

monitored” environment.

WE ARE GRATEFUL FOR
THE CONTINUED EFFORTS
AND DEDICATION OF

company remains maximally relevant

existing

pharmaceutics

Pii continually monitors evolving indus-

We are grateful for the continued efforts

try trends and technical innovations to

and dedication of our employees to ensure

stay ahead of forthcoming challenges and

uninterrupted supply of medicines to our

proactively develop solutions and ser-

customers and patients. From the begin-

front lines supplying healthcare systems,

vices to overcome potential issues. One

ning, Pii has been declared an essen-

of increasing patient safety, reducing

and the company is working closely with

major driver of change is the ongoing evo-

tial business by our local government,

total cost of ownership, increasing conve-

them to build and maintain security inven-

lution toward increasingly personalized

allowing us to sustain full operation and

nience and flexibility, and bringing addi-

tories, adapt production and deliveries,

medicine, which in some instances trans-

employment for our teams. Our employees

tional value to targeted therapies. The

and accelerate processes.

lates into lower production demands or

have worked diligently to assure continu-

higher-value products. Processing costly

ity of supply and to keep all R&D projects
on track.

company is achieving these objectives

TO OUR CUSTOMERS AND
PATIENTS.

Since mid-January, SGD Pharma has

through an innovation strategy support-

been

preventive

drug substances — which often require

ed by eight pillars: chemical durability,

actions in its Zhanjiang plant in southern

further enhancements of containment

Employee safety remains our number

increasing quality, improving inspectabil-

China. Based on these effective measures,

procedures — increases the requirements

one priority. To help ensure the safety of

ity, dimensional aspects, physical resis-

SGD Pharma has deployed a similar strict

for innovation in drug development and

our employees and partners and to pro-

tance, flexibility, and services.

Spread Limitation Plan in its European

formulation. Pii is always investing in peo-

tect supply to patients, we have taken

ple and capabilities. One recent example

extensive actions — in line with guidelines

is an expansion of sterile capabilities,

issued by the U.S. CDC, the WHO, and local

including lyophilization and a new fully

authorities where we operate — including

robotic filling line for small batch pro-

re-emphasizing good hygiene practices,

cessing, in response to increased demand

severely restricting visitor access to our

for sterile product processing.

sites, reorganizing our workflows to maxi-

effectively

managing

The latest product innovations that SGD

facilities based on access and circulation

Pharma provides to its customers include

management, external personal manage-

the EasyLyo product line for customers

ment, and limitation of internal–external

who experience breakage issues during

contacts for employees and visitors. Owing

lyophilization or liquid filling; Sterinity,

to the comprehensive efforts of its employees, all five SGD Pharma glass plants — in
France, Germany, China, and India — are
running at full capacity.
As the companies across the industry race to produce a vaccine against
COVID-19, the Sterinity and EasyLyo platforms take on even greater significance.
Both Sterinity and EasyLyo reduce development timelines and contribute to the
safety of supply. Thanks to strong internal communication within their factories,
SGD Pharma has kept up production and
continues to focus on innovation, extrapolating insights from customers, and furthering business. More than ever, SGD
Pharma is positioning itself to address the
needs of the market, including expanding
on the company’s flexibility and continuously improving quality.
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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

Formulation

will

become

mize social distancing, limiting employees

new

modali-

to business-critical travel (where permit-

ties enter commercialization and drug

ted by local government policy), facilitating

products become even more complex.

safer commuting alternatives, and employ-

Pii continues to track industry develop-

ing remote-working strategies.

increasingly

expertise

critical

as

ments regarding biologics, microbiome

We continue to survey deep into our

therapeutics, and cell and gene therapy,

supply chain and have not identified any

expanding their expertise and capabili-

significant risk, delay, or concern that

ties where they can determine the best

may have a substantial effect on delivery

synergies.

of any product or clinical trial supplies.

In addition to the flexibility that Pii’s

Our operations, procurement, business

facilities offer customers, such as dedi-

development, and project management

cated production suites, they have been

professionals are dedicated to maintain-

able to adapt standard processing prac-

ing business as usual and ensuring any

tices to accommodate some very unique

potential delays are mitigated. We wish to

programs. The company has a long histo-

express our thanks to all our customers

ry of problem-solving and, through close

and partners for your trust, collaboration,

collaboration with customers, continues

and support.
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ORAL SOLID DOSE
(OSD)

CRO

A

A

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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facturing and supply of oral

Innovating During the COVID-19
Pandemic

solid dose (OSD) and sterile

The Liscate facility is located in Lombardy,

injectable products, and the company’s

an area heavily impacted by COVID-19.

strategy is to grow organically by provid-

While working within the guidance pro-

ing a responsive, flexible, and tailored

vided by the Italian Government and local

contract manufacturing service to cli-

health authorities, Avara is proud that the

ents. Avara offers a breadth of services

Liscate team has been capable of maintain-

across a global network of facilities and

ing operations to support the continuity of

works with existing and new clients to

supplies to deliver on their commitments

understand their current and future

to clients. This is because, throughout this

needs — and how Avara can invest in new

pandemic, Avara has shared best practices

technologies to support those needs.

and local recommendations across their

vara’s services are the manu-

Avara brings together key members of

network, implementing social distancing,

the operations, quality, and engineering

shift change management, and cleaning

teams as part of the larger project team

practices, even before local authorities

to ensure that all areas of expertise are

issued similar guidance. The company

involved in scoping and planning, even

anticipates that some of these new guide-

before a project is placed. Each team con-

lines will continue post-pandemic as best

tinually monitors innovations in their spe-

practices.

cialty area, so that they can stay current

In addition, Avara has been contacted by

with industry trends and support clients,

several clients to request manufacturing of

now and in the future.

supplies needed to support the treatment

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

s the industry explores the

and site staff, while keeping in mind the

future of clinical trials and

daily life of the patient outside of the study

healthcare overall, it is key for

surroundings.

all companies to find new ways to inno-

However, this degree of preparedness

vate. The clinical trials industry is among

was not universal throughout the clinical

the most tightly regulated industries in

development industry, and it is important,

the world, so innovation and adaptation of

therefore, to assess where bottlenecks

clinical trial models and practices requires

are occurring and to implement neces-

collaboration from a variety of stakehold-

sary changes for the future. Many compa-

ers. As such, SanaClis has established a

nies did not have appropriate contingency

corporate culture that prioritizes precision

plans in place, which created delays in the

and transparency, both with their clients

provision of services and vastly impacted

and with global regulatory bodies.

study timelines. It is essential that such

The industry will never be the same as

plans are pre-established if a second wave

it was before COVID-19. It is critical that

of COVID-19 emerges, as well as for future

all stakeholders are proactive in gathering

threats. It is also important to note that

and analyzing data from the pandemic to

widespread interruptions in the increas-

ensure that lessons are learned and pre-

ingly globalized supply chain, for both com-

paredness is prioritized going forward.

mercialized medicines and clinical trials

SanaClis had extensive contingency

materials, have underscored the need for

plans in place for a crisis of this nature

initiatives to restore or establish domestic

that enabled the company to rapidly

manufacturing within major markets.

respond with measures that ensured the

Patient recruitment for clinical tri-

safety of clinical trial participants with-

als can be a major challenge even under

out interrupting ongoing trials. For exam-

the best of circumstances; however, this

ple, the company introduced new patient

has been further complicated by the

Safety and Compliance Kits. Despite the

COVID-19 pandemic. New and evolving

wider shift from traditional, centralized

telemedicine and DTP approaches and

clinical trials toward virtual or siteless

e-tools may play roles in creating new

trial models, made possible by direct-to-

recruitment opportunities, but it is criti-

patient (DTP) services, many trials still

cal to understand where to place the study

require some level of hospital visits, if only

based upon which countries have man-

sporadically. SanaClis perceived an acute

aged the crisis in the best possible way,

need for products (PPEs) that could main-

while identifying the death rate per capita

tain compliance with trial protocols while

vs. the infection rate, and to evolve regula-

Avara has focused on innovations that

of COVID-19 patients. These have included

extend or complement the company’s core

producing sterile drugs that support inten-

minimizing potential exposure to SARS-

tory requirements to make the most out of

competencies, or those implemented in

sive care patients and manufacturing OSD

CoV-2, guaranteeing the safety of patients

these possibilities.

response to a product-specific require-

products that are being tested for use with

Demand has also increased to find ways

ment for a client’s project. For example, in

COVID-19 patients or which are in high

to generate predictive models for pan-

the OSD area, the company has invested

demand due to stockpiling or shortages

demic environments that would enable

in compression capabilities to provide up

linked to global supply chain challenges.

companies to carry out accurate feasibil-

to tri-layer tablets at the Arecibo, Puerto

Finally, in addition to drug innovations

ity as to which countries would be the best

Rico, site. The company also has exten-

relevant to the development of a vaccine

options for clinical studies, synthesizing

sive oral dispersing tablet technologies at

or drug product to treat the viral infec-

evolving analytical data about safety, sup-

its facility in Aiken, South Carolina. The

tion, Avara recognizes this pandemic has

ply chains, governmental restrictions, and

facility in Norman, Oklahoma, offers spray

caused the entire industry and govern-

the particular requirements of a given

drying technologies to support the bio-

ments worldwide to reflect on the impor-

study protocol. SanaClis is closely moni-

availability of products. Looking forward,

tance of “speed to market” for the biophar-

toring the evolving pandemic situation in

Avara is particularly interested in tech-

maceutical industry. These governments’

collaboration with its partners to collec-

nologies that can complement its existing

understanding of the need for improve-

tively determine what innovative changes

core competencies and is monitoring the

ments to the existing regulatory approval

the clinical trials industry can take to best

growing trend in prefilled syringe use in

process for bringing life-saving products

serve current patients and to prepare for

the lyophilized and liquid sterile fill-finish

to market — such as reducing timelines or

the future, in addition to providing essen-

of vials and ampoules — an offering at the

streamlining the steps required — would be

tial and expert assistance to multiple gov-

Liscate, Italy, facility.

a welcome advance.

ernments globally.
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COVID-19:

Understanding the Virus,
the Pandemic, and the
Path Forward
David Alvaro, Ph.D., Emilie Branch,
and Cynthia A. Challener, Ph.D., Nice Insight

he coronavirus pandemic will continue to affect every aspect of
daily life as hundreds of thousands have died, and millions have
been infected. Attempts to halt, or at least slow, the spread of the
SARS-CoV-2 virus, involved travel restrictions, quarantine, and business
closures, with the exception of those businesses deemed essential. In
most parts of the world, people and economies are slowly emerging
after weeks under stay-home/stay-safe orders. Since the virus first
appeared, the biopharma industry and regulators have been urgently
working to develop safe and effective medicines and vaccines while
facing the enormous challenges created by these pandemic conditions.

1

Structural CoV Proteins
There are four structural proteins important for the assembly and infectivity
of coronavirus virions (virus particles),2
which are typically around 120 nm in diameter.4 Spike (S) proteins form spikes
on the surface of virus particles and participate in binding to host cell receptors.
Membrane (M) proteins dictate the shape
of the virus particles and bind to nucleocapsids. Envelope small membrane (E)
proteins participate in virus assembly, release, and pathogenesis. Nucleoproteins
(N) are involved in virion formation and
facilitate viral replication.

PART ONE:

The Nature of SARS-CoV-2

Rapid Structural Determination of the
COVID-19 Virus
Understanding the structure of SARSCoV-2 is essential for determining its specific mechanisms of action, identifying
possible drug targets, and developing effective therapeutics and vaccines. There

What Is COVID-19?

Genetic Makeup

have been significant efforts to obtain

The genus Coronavirus (subfamily Coro-

The subfamily Coronavirinae includes

structural information about SARS-CoV-2

navirinae, family of Coronaviridae, order

four genera: Alphacoronavirus, Betacoro-

and the spike protein.

Nidovirales) includes many large, envel-

navirus, Gammacoronavirus, and Delta-

The National Institute of Allergy and

oped viruses that have high mutation

coronavirus.2 The first two typically infect

Infectious Diseases’ (NIAID) Rocky Moun-

rates.1 As zoonotic pathogens, coronavi-

mammals, while the latter two generally

tains Laboratories (RML) released scan-

ruses are present in humans and a variety

infect birds and fish. These CoVs are sin-

ning and transmission electron micro-

of different animal species (livestock and

gle-stranded, positive-sense RNA (+ss-

scope images of SARS-CoV-2 in mid-Feb-

birds, bats, mice, and other wild animals)

RNA) viruses with a 5’-cap structure and

and typically cause infections in respira-

3’-poly-A tail. In the host, the genomic RNA

tory, gastrointestinal, hepatic, and neuro-

is used as a template to encode nonstruc-

logic systems.2

tural proteins (nsps) that form a replica-

Until recently, human coronaviruses
(HCoVs) have had minimal health impacts

tion–transcription complex (RTC), which
synthesizes messenger RNAs (mRNAs).

and have generally been associated with

The genome sequence alignment of dif-

the common cold. Four HCoVs are be-

ferent CoVs suggests that the nsp-coding

lieved to cause 10–30% of upper respira-

region is similar, while variations occur in

tory tract infections in adults worldwide.3

the structural protein-coding region.2 In

The first highly pathogenic novel coro-

addition, the CoV genome is much larger

navirus (nCoV) appeared in 2002–2003,

(~30 kb) compared with most RNA viruses

causing severe acute respiratory syn-

(10 kb), which is believed to be due to the

drome (SARS) in China. The second — Mid-

special nature of the RTC.2

dle East Respiratory Syndrome Coronavi-

The genetic sequence for SARS-CoV-2

rus (MERS-CoV) — emerged in the Middle

was released to public databases on

East several years later. The third, and

Jan. 10, 2020, by the Shanghai Public

the source of the current outbreak, was

Health Clinical Center & School of Public

first reported in December 2019 in Wuhan

Health.3 SARS-CoV-2 has been shown to

State of the Hubei Province in China and

have a typical CoV genome structure and

was initially dubbed 2019-nCoV. The virus

has been assigned to the cluster of beta-

has since been renamed SARS-CoV-2 by

coronaviruses that includes Bat-SARS-

the World Health Organization, and the

like (SL)-ZC45, Bat-SL ZXC21, SARS-CoV,

related disease as COVID-19.

and MERS-CoV.2

Once parts of the
S protein bind to a
human cell, other
portions of the spike
fuse the membranes
of the virus and the
human cell, enabling
the virus to enter and
infect the cell.
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ruary.5 A National Institutes of Health–

cell, enabling the virus to enter and in-

February, over 51,000 cases of COVID-19

but other symptoms may include phlegm

funded team at the University of Texas at

fect the cell. Notably, the S protein is

were reported by the WHO worldwide, with

production, headache, and diarrhea. In

Austin designed and produced stabilized

also typically the target of neutralizing

more than 1,660 people having died.15

patients that experience severe infec-

samples of the S protein of SARS-CoV-2

antibodies.

With more than 118,000 cases of in-

tions, the clinical features associated with

within two weeks of gaining access to the

Researchers at the University of Wash-

fection, over 4,000 deaths occurring in

pneumonia are observed. In the most se-

genome sequence and used cryo-elec-

ington School of Medicine and the Fred

114 countries, and numbers expected to

vere cases, additional features associated

tron microscopy (CEM) to reconstruct an

Hutchinson Cancer Research Institute

rise further, the WHO declared COVID-19

with SARS diseases are observed, includ-

atomic-scale 3D structural map of the S

have elucidated more information about

a pandemic on March 11, 2020.16 At this

ing acute respiratory distress syndrome,

protein locked into the shape it takes be-

the viral structure, function, and chemi-

point, more than 90% of the cases were in

acute cardiac injury, increased inflamma-

fore fusing with human cells.6

cal binding affinities of the SARS-CoV-2

four countries, and China and South Korea

tion due to a heightened immune response,

were observing “significantly declining ep-

and organ failure.

Evaluation of the 3D structure of the

S protein using CEM and other analyti-

S protein has led researchers to believe

cal methods.10 In particular, they have

it binds more tightly to human cell sur-

determined that SARS-CoV-2 enters hu-

face receptors than SARS-CoV, which

man cells by binding to the cell surface

may contribute to its greater infectiv-

receptor angiotensin-converting enzyme

ity.7 It is also possible that the S protein

2 (ACE2), the same receptor used by

itself or components of the S protein

SARS-CoV. They have also identified an-

could serve as vaccines against SARS-

tibodies that inhibit cellular fusion by

CoV-2.8 Google’s artificial intelligence

both SARS-CoV and SARS-CoV-2. These

unit DeepMind has also used AlphaFold,

results have also been confirmed by other

a computer model introduced in 2018, to

research groups.

predict the structures of six different

The aforementioned Seattle scientists

SARS-CoV-2 proteins using data from the

found one notable difference in the S

Universal Protein Resource.9

protein of SARS-CoV-2: a furin cleavage
site at a boundary between two subunits

2

idemics,” according to the WHO. But over

With regard to the severity of the illness

the previous two weeks, the number of cas-

experienced by infected people, the range

es of COVID-19 outside China increased

covers a spectrum from mild to fatal. It ap-

13-fold, while the number of countries with

pears that approximately 80% of infected

infected citizens tripled.

individuals experience no symptoms or

The

PART TWO:

Epidemiology
of COVID-19

number

of

cases

and

deaths

symptoms associated with mild pneumo-

climbed to 167,500 and 6,600, respective-

nia, 15% suffer from a severe form of the

ly, by March 16, 2020.17 Nearly 14,000 new

disease, and 5% are critical, with respira-

cases were registered and more than 860

tory failure, shock, and multiorgan dys-

people died during the previous 24 hours.

function.18 The fatality rate appears to be

By this point, slightly less than half of the

on the order of 2.3%, with all deaths occur-

cases were in China.

ring among critical patients.

Transmission

ages, from the very young to the very old.19

Evaluation of COVID-19 cases suggests

Young, healthy people tend to be asymp-

that the disease is mainly spread through

tomatic or experience only mild forms

SARS-CoV-2 infects individuals of all

Importance of the Spike (S) Protein for
Infectivity

that may contribute to its ability to infect

The nature of the S glycoprotein is be-

transmissibility.10 Researchers in China

person-to-person

as

of the disease. Most severe and critical

lieved to determine the main infectiv-

also found an “HIV-like mutation” that

through exposure to droplets spread by

cases have occurred in elderly people

ity properties of each coronavirus. Once

gives SARS-CoV-2 unusual properties.11

coughing, sneezing, or even talking by peo-

and people with compromised immune

parts of the S protein bind to a human

They believe this mutation gives the virus

ple infected with the virus.18 The virus is

systems (i.e., that are already fighting

cell, other portions of the spike fuse the

a packing mechanism that is more similar

released in respiratory secretions, which

other diseases and disorders). The high-

membranes of the virus and the human

to HIV and the Ebola virus.

Evaluation of COVID-19
cases suggests that
the disease is mainly
spread through personto-person contact,
as well as through
exposure to droplets
spread by coughing,
sneezing, or even
talking by people
infected with the virus.
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more types of cells and/or enhance its

contact,

as

well

Animal Origins

the new diseases rose rapidly. By January

pass into the mucus membranes of healthy

est death rate is among people 80 years

Meanwhile, scientists at Northwest-

Like the two other recent outbreaks based

2, 2020, 41 patients had been hospital-

people. Fortunately, virus-containing drop-

and older (14.8%), followed by those 70–79

ern’s Feinberg School of Medicine have

on coronavirus — severe acute respiratory

ized with laboratory-confirmed COVID-19

lets typically do not travel more than six

(8.0%). Patients reported as having no oth-

mapped Nsp15, a nonstructural protein

syndrome (SARS) in China and Middle

infection, many of whom were thought to

feet and generally do not last long in the

er medical conditions experienced a fatal-

that helps SARS-CoV-2 replicate and

East Respiratory Syndrome Coronavirus

15

have been infected while in that hospital.

air. Transmission is also possible, though

ity rate of 0.9%, while the rate was as high

could be a drug target. They propose that

(MERS-CoV) — COVID-19 is believed to have

Because only patients that showed symp-

less likely, if a healthy person touches a

as 13.2% for those with cardiovascular dis-

inhibition of Nsp15, which is essential to

been transferred to humans from animals.

toms were tested, a far greater number

surface exposed to infected droplets and

ease, 9.2% for those with diabetes, 8.4%

the life cycle and virulence of coronavi-

This conclusion is based on the evalu-

of people were likely infected. By Janu-

then touches his/her eyes, nose, or mouth.

for those with hypertension, and 7.6% for

ruses, could slow viral replication and

ation of the initial cases of infection in

ary 22, 2020, 571 cases of COVID-19 were

It is important to recognize that a full

thus be effective as a treatment.12

Wuhan, Hubei Province, China. A large

reported in 25 Chinese provinces, and 17

understanding of the transmission risk

In a study of 1,099 patients with labora-

percentage of these people had visited a

has not yet been obtained.18 Rates of trans-

tory-confirmed COVID-19 from 552 hospi-

More Research Underway

people had died. The number of infected

seafood and wet animal wholesale market

people in mainland China jumped to nearly

mission from infected individuals showing

tals in various locations in China through

Ongoing research is being actively pur-

in the city, suggesting that the virus caus-

2,000–5,500 by January 25, depending on

symptoms have varied from one location

January 29, 2020, it was found that the

sued to better understand the structure

ing COVID-19, referred to as Sars-CoV-2 or

the source.

to another, partially due to varying control

median age of patients was 47 years, with

and function of the SARS-CoV-2 virus

2019-nCoV, is zoonotic in origin.15 In this

By the end of January, the virus was pres-

strategies. In addition, the rates of trans-

a male/female ratio of 58/42.20 The me-

and to determine if mutations other than

market, live animals are sold regularly.

ent in Taiwan, Thailand, Vietnam, Malay-

mission from infected people that are not

dian incubation period lasted four days.

the less-aggressive strain identified in

Genomic sequence analysis of the virus

sia, Nepal, Sri Lanka, Cambodia, Japan,

showing symptoms are unknown.

Patients often presented without fever,

early March13 and/or recombination have

revealed significant similarity to two bat-

Singapore, Republic of Korea, the United

occurred. Scientists are using not only

derived severe acute respiratory syndrome

Arab Emirates, the United States, the Phil-

Respiratory Illness

logic findings. Treatments included in-

the genomic sequence and the structural

(SARS)-like coronaviruses.

ippines, India, Australia, Canada, Finland,

The incubation period for COVID-19 is

travenous antibiotic therapy, oseltamivir
therapy, oxygen therapy, and mechanical

mapping results reported to date, but also

those with cancer.

and many did not have abnormal radio-

France, and Germany. The WHO declared

thought to last up to 14 days following expo-

virus isolates, such as those produced by

Rapid Spread of COVID-19

COVID-19 a Public Health Emergency

sure, with four to five days being the most

ventilation. Of the nearly 1,100 patients, 67

the U.S. Centers for Disease Control, to

Following initial reports of the first five

of International Concern on January 30,

common.18 Symptoms of infection with the

experienced sufficiently severe illness to

conduct a variety of experiments, includ-

patients with a new form of acute respira-

2020. The first case of human-to-human

SARS-CoV-2 virus are those of a respirato-

require admittance to the ICU (5.0%) and/

ing antiviral research, pathogenesis inves-

tory distress syndrome in late December

transmission of SARS-CoV-2 was reported

ry infection. Fever, dry cough, and fatigue

or invasive mechanical ventilation (2.3%)

tigations, and virus stability studies.14

2019, the number of people suffering from

in the United States on that date. By mid-

are most common at the onset of infection,

or to result in death (1.4%).
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Comparison of COVID-19 to SARS
and MERS

dence that a vaccine will be available by

cal trials. This has led the FDA to grant

company began a clinical trial with its an-

the end of 2020.33

emergency

tibody cocktail in June 2020.51

There are many similarities between CO-

authorization

for

treating

SARS-CoV-2 infections.46 With remdesivir

Beijing Staidson Biopharma and InflaRx

VID-19 and the previous coronavirus out-

Emphasis on Diagnostic Development

already in short supply, Gilead signed mul-

are evaluating IFX-1, an anti-C5a monoclo-

breaks known as SARS and MERS.21 SARS

One of the first things the medical commu-

tiple nonexclusive licensing agreements

nal antibody in development for COVID-19

was determined to be caused by a novel

nity prioritized was access to rapid, easy-

with outsourcing partners in India and

and hidradenitis suppurativa in clinical

coronavirus (nCoV) transmitted to hu-

to-use diagnostics for the SARS-CoV-2

Pakistan to produce the drug for distribu-

trials in China.52 Eli Lilly began dosing

mans from bats via palm civets in markets

virus. The U.S. FDA granted its first two

tion in 127 countries.

COVID-19 patients in a phase I trial of its

in Guangdong Province, China. MERS is

Emergency Use Authorizations to PCR-

Numerous other antiviral drugs are

also believed to have an nCoV transmitted

based tests from Roche34 and Thermo

also being tested. For instance, AbbVie

Fisher Scientific35 in mid-March. By early

is evaluating its HIV combination therapy

Leronlimab (PRO 140), CytoDyn’s hu-

May, it had authorized more than 80 COV-

lopinavir/ritonavir (Kaletra/Aluvia) as a

manized IgG4 monoclonal antibody CCR5

from bats, but via dromedary camels in
Saudi Arabia.
All three diseases have similar initial
symptoms, including fever and dry cough,
and typically lead to lower respiratory
tract disease. They also have the severest
impact on the elderly and people with other health conditions. The rate of spread of
infection by SARS-CoV-2 is much higher,
however, with much occurring outside the
hospital setting through close contact.
Most secondary transmission of SARS
and MERS, however, occurred in the hospital setting.
SARS was determined to be contained
in mid-2003 by the WHO, with a total of
8,098 cases and 774 deaths in 26 differ-

3

PART THREE:

Progress on Therapeutic
and Vaccine Development
for COVID-19

47

AbCellera-partnered antibody LY-CoV555
in late May.53

ID-19 tests,36 and has continued to approve

COVID-19 treatment in partnerships with

antagonist with potential for multiple ther-

many others, including an antigen-based

health authorities and institutions in sev-

apeutic indications, has successfully com-

test from Quidel,37 a loop-mediated iso-

eral countries.48 The older drugs hydroxy-

pleted nine clinical trials, according to the

thermal amplification (LAMP)-based assay

choloroquine and chloroquine, initially

company, and is planning a phase II study

from Color,38 and multiple self-collection

developed as antimalarials, created ex-

for COVID-19 patients.52 Vir Biotechnology

(saliva, nasal swab) kits from companies

citement, but results from clinical trials

and WuXi Biologics are also collaborat-

such as LabCorp,39 Everlywell,40 Quest,41

suggest they do not provide effective pro-

ing on the development and manufacture

and LetsGetChecked.41

phylaxis or treatment against COVID-19.49

of human mAbs that bind to SARS-CoV-2

The FDA also granted emergency autho-

In late April, the FDA issued a warning

using Vir’s antibody platform, which has

rization to a test from Roche designed to

against their use outside medical facili-

been successful in the development of an-

identify COVID-19 patients with the poten-

ties, and in late May the WHO halted clini-

tibodies against Ebola hepatitis B virus,

tial to develop severe complications.42 Sev-

cal trials in COVID-19 patients.

influenza A, malaria, and other viruses.52

eral other rapid tests for detection of the

For novel drug development, research-

Regeneron, with partner Sanofi, is also

SARS-CoV-2 virus remain in development,

ers are targeting the spike (S) protein on

initiating trials with their anti-interleukin-6

such as a “naked eye” test from the Univer-

the virus surface and the ACE2 receptor

receptor (anti-IL6R) rheumatoid arthritis

ent countries. MERS is not yet contained

sity of Maryland that could potentially pro-

protein on human cells to inhibit viral en-

drug sarilumab (Kevzara) for the treatment

but is attributed to just under 2,500 cases

vide a visual result in 10 minutes without

try and RNA activity to prevent viral repli-

of COVID-19 symptoms.51 Chugai Pharma-

and 858 deaths in 27 countries. COVID-19

any laboratory equipment.43

cation.45 NanoViricides, for instance, is de-

ceutical and Zhejiang Hisun Pharmaceu-

has caused many more deaths than SARS
and MERS combined owing to its rapid

Focus on Accelerated Development

Demand for antibody tests that can con-

veloping a COVID-19 treatment based on

tical are evaluating tocilizumab, their hu-

The WHO created a roadmap for the de-

firm exposure to COVID-19 is also substan-

its nanoscale virus-binding ligand technol-

manized mAb targeting IL-6.52 Tiziana Life
Sciences is also hoping its anti-IL6R mAb

spread around the globe and its higher

The COVID-19 pandemic has created a fu-

velopment of COVID-19 vaccines, and, in

tial now that various countries and regions

ogy targeting ACE2. Meanwhile, the nucle-

infectivity, which has led to much higher

ror of activity in the biopharma industry. As

early June, the vaccine alliance launched

have eased lockdown restrictions. How-

oside RNA polymerase inhibitor galidesivir

will be effective for COVID-19 patients.54

of early June 2020, nearly 230 treatments

the Gavi Advance Market Commitment

ever, questions about the accuracy and

(BCX4430) from Biocryst, designed to dis-

China has already approved Roche’s rheu-

numbers of cases.

29

were being evaluated, and 159 vaccines for

for COVID-19 Vaccines (Gavi Covax AMC),

validity of antibody tests (for the detec-

rupt the viral replication process, exhibits

matoid arthritis drug tocilizumab (Actem-

Understanding the Pandemic Determination

COVID-19 were in development, according

a new financing instrument meant to in-

tion of IgM and IgG antibodies to the novel

broad-spectrum activity in vitro against

ra) for treatment of patients developing

Pandemic does not refer to the severity of

to the Milken Institute.23 Efforts have also

centivize vaccine manufacturers to pro-

coronavirus) abound. The FDA responded

more than 20 RNA viruses in coronavirus

severe complications from COVID-19.52

the illness caused by the disease, but its

been devoted to developing simpler, rapid

duce sufficient quantities of eventual CO-

by publishing the results of independent

and viral disease families.

spread around the world.22 The WHO con-

diagnostic tests to facilitate the screen-

VID-19 vaccines that will be affordable for

validation tests for 12 antibody-based diag-

siders a new disease to be pandemic if it oc-

ing of those potentially infected with the

developing countries.30

curs worldwide or at least over a very wide

SARS-CoV-2 virus.

AIM ImmunoTech’s immunomodulatory
double-stranded RNA drug rintatolimod

nostics for which the agency had granted

Biologics under Investigation

(Ampligen) has shown a 100% survival rate

New therapeutics to treat COVID-19

emergency authorizations (from Cellex,

Not surprisingly, given that biologic drugs

in SARS animal studies, suggesting that it

area, including crossing international bor-

As the virus spread from Asia to Europe,

infections are generally expected to be

Roche, Abbott, and others).44 Results var-

have become increasingly popular and

might be effective against SARS-CoV-2.55

ders, if it affects a large number of people,

the United States, and eventually Latin and

approved and available before any vac-

ied significantly by test, with some provid-

now account for a large percentage of the

Japan’s National Institute of Infectious

and if transmission occurs almost simul-

South America, numerous clinical trials

cines. Many of the investigational drugs

ing high positive predictive values above

best-selling drugs today, many biomol-

Diseases (NIID) is testing the therapy for

taneously on a global basis. Simultaneous

were initiated to evaluate marketed and

developed to treat SARS and MERS have

90% and others as low as 55% — at an as-

ecules (existing and under development)

COVID-19.56

transmission in multiple locations makes it

investigational drugs in patients stricken

already undergone safety testing,

sumed 5% prevalence rate; most had high

and even next-generation cell therapies

Vienna-based CEL-SCI is using its Li-

much harder to prevent further spread of

with COVID-19. Meanwhile, philanthropic

new vaccines must be developed based on

negative predictive values.

are being explored to target the SARS-

gand Antigen Epitope Presentation Sys-

a disease, leading to a shift from contain-

and advocacy groups provided funding to

the specific genetic code of the virus and

CoV-2 virus.

tem (LEAPS) peptide platform technology

ment to mitigation. New diseases are also

accelerate the development of novel thera-

require the full gamut of safety and effi-

Small Molecule Therapy Efforts

challenging because no treatments or vac-

peutics and vaccines. For instance, The

cacy testing. Although vaccine develop-

cines exist. The WHO’s decision to label

Bill and Melinda Gates Foundation, Well-

COVID-19 a pandemic was intended to let

31

while

Many of these potential COVID-19 treat-

to design immunotherapeutic peptides

Many established antiviral medications

ments are monoclonal antibodies (mAbs).

that target the NP protein of SARS-CoV-2

ment is being accelerated, some experts

are small molecule drugs, a number of

Regeneron Pharmaceuticals signed an

and elicit cytolytic T cell responses.52 The

come, and Mastercard contributed $125

still do not believe a new vaccine will be

which target viral RNA metabolism. Some

agreement with the U.S. Department of

company has achieved successful results

people around the globe know that this out-

million to launch the COVID-19 Therapeu-

approved and available for use within

are being explored as possible treatments

Health and Human Services (HHS) to use

in animal models for herpes simplex virus

break can occur everywhere. It was also a

tic Accelerator,24 while the Coalition for

12–18 months.32 One exception is Moncef

for COVID-19,45 with Gilead Science’s rem-

its VelociSuite® technologies to rapidly

(HSV) and influenza A. Beroni Group, mean-

call to action for governments around the

Epidemic Preparedness Innovations (CEPI)

Slaoui, former GlaxoSmithKline vaccine

desivir, originally developed for Ebola, and

identify, validate, and develop antibody

while, is advancing a nanobody-based CO-

world to begin limiting the spread of the vi-

committed millions to the development of

head and current leader of the U.S. “Warp

already investigated for SARS and MERS,

candidates

therapies,

VID-19 treatment being developed using

rus immediately.

novel vaccines against COVID-19.25,26,27,28

Speed” group, who has indicated confi-

demonstrating positive results in clini-

such as REGN3048 and REGN3051.50 The

information on the SARS-CoV-2 nanobody

P
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sequence and the complex crystal struc-

it takes to develop a vaccine for COVID-19

where researchers are applying propri-

events have been canceled for the first

ture of the virus.52

and get it approved for global distribution.

etary rapid response technology based

time in their histories. For those essential

Apeiron Biologics has launched a pilot

Many of these new approaches focus

on molecular clamp technology to create

businesses that remained open, the chal-

investigator–initiated clinical trial in China

on one or more important viral compo-

subunit vaccines against class I and III

lenge was to keep employees and custom-

to evaluate its recombinant human ACE2

nents that can elucidate robust immune

enveloped viruses, such as SARS-CoV-2,

ers safe while maintaining operations.

(rhACE2) APN01 — developed for the treat-

responses yet eliminate the safety con-

by stabilizing the pre-fusion form of vi-

Long-term R&D projects were postponed

ment of acute lung injury, acute respirato-

cerns associated with the use of the whole

ral fusion proteins using a polypeptide

as companies focused on meeting immedi-

ry distress syndrome, and pulmonary arte-

virus.59 Examples include DNA- and RNA-

“clamp.”67 The UQ researchers created a

ate customer needs. Delay of civil trials for

rial hypertension — in COVID-19 patients.52

based vaccines, such as those being de-

COVID-19 vaccine candidate in the labo-

months or longer will also impact the courts

Pneumagen believes that its lead carbo-

veloped by Inovio Pharmaceuticals and

ratory in just three weeks, and a phase I

and how cases are litigated, thereby fur-

hydrate-binding molecule (mCBM) Neumi-

Moderna and CureVac, respectively. All

safety study is pending. Large-scale man-

ther impacting businesses into the future.79

fil™, generated using its proprietary Glyco-

three of these companies have received

ufacturing will be performed through a

Targe™ platform, may be effective against

grant funding from CEPI.

partnership with CSL.68

Even after the pandemic has been resolved, the workplace will likely be quite

COVID-19. The drug candidate is being

Inovio previously developed a vaccine

In early June, CEPI signed a $750 mil-

different.80 More people will continue to

developed for the universal treatment of

(INO-4700) against MERS-CoV and was

lion deal with AstraZeneca (AZ) and Gavi,

work from home, at least part-time. The

respiratory tract infections (RTIs), includ-

the first to get such a candidate into hu-

the Vaccine Alliance, to manufacture and

increased flexibility may create more op-

ing influenza virus (IFV) and respiratory

man trials. Its candidate INO-4800 dem-

distribute 300 million doses of the adeno-

portunities for women. Companies may

syncytial virus (RSV), and now coronavi-

onstrated robust neutralizing antibody

virus-based COVID-19 vaccine candidate

provide regional locations with shared

ruses. The company says mCMBs work by

and T cell immune responses against

AZD1222 developed by Oxford University

workspaces rather than establish central

masking glycan receptors in patients’ air-

SARS-CoV-2 in preclinical models, and

by the end of 2020.69 AZ also signed a

ways, thus preventing viral entry — a new

the company hopes to advance to a large,

licensing deal with the Serum Institute

mechanism of action that can offer protec-

randomized phase II/III clinical trial in

of India to provide 1 billion doses of the

tion against all viral strains.57

the summer.60

vaccine to low- and middle-income coun-

Another approach to the development

Moderna partnered with the Vaccine

tries. The company also received $1.2 bil-

of treatments for COVID-19 involves har-

Research Center (VRC of NIAID) to de-

lion from the United States. A phase II/III

nessing the antibodies of patients that

velop mRNA-1273, for which early results

study of AZD1222 is underway.

have been infected but since recovered.58

of phase I clinical testing have been posi-

Other technologies being explored in-

Plasma-derived

4

offices. Touchless fixtures (e.g., door sensors, automatic sinks and soap dispensers,
voice-activated elevators) will become the
norm. The use of online technologies will
be much greater, and travel will be limited.

PART FOUR:

Broader Impacts of the
COVID-19 Pandemic

Medical screening and face masks will
likely be commonplace.

Mental Health Concerns

according

tive: administration resulted in an immune

clude virus-like particles (GeoVax, Bra-

to Takeda, have proven to be effective

response similar to those seen in patients

voVax, iBio),70,71 lichenase carrier immu-

against other severe acute viral respiratory

who have recovered from COVID-19.61 The

nostimulatory (LicKM) technology (iBio),71

infections. The company has joined forces

first patients in a phase II study were

intranasal delivery (Altimmune),52 Ii-Key

a result of the COVID-19 pandemic.81

with CSL Behring (the CoVIg-19 Plasma

dosed at the end of May, and a phase III tri-

peptide technology (Generex Biotechnol-

Stress and anxiety-related disorders and

Alliance) and other plasma developers to

al is planned to begin in July 2020.62 Mod-

ogy),52 an oral recombinant VAAST™ Plat-

sleep disturbances are common during

advance a single, unbranded polyclonal

erna has signed a manufacturing agree-

form (Vaxart),52 and synthetic biology (Uni-

hyperimmune globulin treatment against

ment with Lonza to further development.63

versity of Washington researchers).72

SARS-CoV-2. The Alliance is working with

CureVac also has an mRNA platform

the National Institute of Allergy and Infec-

therapies,

Psychiatrists have warned that an upswing
in mental illness should be expected as

widespread disease outbreaks. Depres-

Impossible Numbers

restaurants; stay-at-home orders; and re-

sion rises among sick people in general

Supporting all of these efforts are com-

By June 9, 2020, the novel coronavirus

quirements for mask-wearing and social

and can be potentially greater under pan-

technology, as well as proprietary lipid

panies like GlaxoSmithKline, which has

SARS-CoV-2 had spread to more than 210

distancing became the norm.

demic conditions. A survey by Chapman

tious Diseases (NIAID) to conduct a clinical

nanoparticle (LNP) carrier molecules and

committed to manufacturing 1 billion

countries and territories. Nearly 7.1 mil-

On a larger scale, international relations

University found that a majority of people

trial, which will be initiated in the summer

The RNA Printer, a mobile, automated pro-

doses of its vaccine adjuvant for use in

lion people had been infected, and over

were affected. Perhaps the most vivid ex-

are feeling both more anxious and more

of 2020.

duction unit for rapid supply of LNP-formu-

various COVID-19 vaccine candidates,73

406,000 people had died.76 United Na-

ample is the canceling of negotiations be-

depressed than normal due to the COV-

lated mRNA vaccine candidates.64 Preclini-

and Univercells, which will manufacture

tions Secretary-General António Guterres

tween the UK and EU regarding the UK’s

ID-19 pandemic.82

exit from the European Union (Brexit).

Cell therapies are also in the pipeline.
Celularity and Sorrento Therapeutics are

cal results reported in mid-May indicated

prefabricated vaccine facilities for the

referred to the COVID-19 pandemic as

collaborating on the development and

that a low dose of its lead candidate has

production of COVID-19 vaccines.74 Out

“the greatest public health crisis of our

These types of discussions, and many oth-

Consequences for the Healthcare System

manufacturing of CYNK-001, an allogene-

the potential to induce a strong immuno-

of all of the possible candidates, Opera-

generation.”77

ers — from the World Bank and town coun-

The impact of COVID-19 on hospitals and

ic, off-the-shelf, placental-derived natural

logic response to neutralize SARS-CoV-2.

tion Warp Speed in the United States has

In the weeks immediately following

cil meetings to business conferences, TV

the overall healthcare system has been

killer (NK) cell therapy for the treatment of

A phase I/II clinical trial was imitated in

chosen to prioritize just five — those be-

declaration of the COVID-19 outbreak as

analysis shows, lessons, and doctor visits

substantial. In Italy, a country with a well-

COVID-19.52

June 2020.

ing developed by Moderna, AstraZeneca

a pandemic, the focus of governments

— took place virtually. Friction within the

regarded healthcare system, hospitals

Pfizer has partnered with BioNTech to

(who has already received $1.2 billion from

across the world was on minimizing fur-

European Union and between the United

could not meet the needs of the large num-

Leveraging Novel Vaccine Platform
Technologies

advance the latter’s mRNA COVID-19 vac-

BARDA), Pfizer, Johnson & Johnson ($500

ther impacts. National responses occurred

States and China increased. Chinese peo-

ber of patients who became critically ill all

cine candidate BNT162. The first subject

million from BARDA) and Merck, which

at different rates as the outbreak spread

ple and people of East Asian descent expe-

at the same time.83 Patients not infected

Viral vaccines have traditionally com-

in a U.S. clinical trial was dosed in early

only recently entered the race with two

outward from China to other Asian coun-

rienced an increased level of racist attacks

with SARS-CoV-2 but needing hospitaliza-

prised attenuated versions of dead or

May 2020.65 Manufacturing will take

vaccine candidates.75 The five chosen will

tries, Europe, the United States, Central

in the United States and Europe.78

tion for other illnesses and injuries often

live virus. Using the virus itself ensures a

place at three Pfizer sites in the United

likely get additional funding, see their can-

and South America, the Middle East, and

strong immune response, but demonstrat-

States, with BioNTech supply clinical ma-

didates move into large-scale randomized

Africa, but once the virus reached nearly

Economic Impacts

Most alarmingly, doctors were forced to

ing the safety of these vaccines can be a

terial from its plant in Belgium.66

trials, and move into large-scale manufac-

every country in the world, government ac-

Airlines, hotel groups, and aerospace com-

choose which patients received ventilators
and which patients did not.

contracted COVID-19 while hospitalized.

years-long process. Many novel vaccine

CEPI is also funding work at Australia’s

turing before being fully tested or autho-

tions became more aligned. Travel restric-

panies have been particularly affected, as

technologies are thus being pursued with

University of Queensland (UQ) School of

rized to ensure that they can be rapidly

tions; prohibition of gatherings; closure

have the sports, entertainment, and hos-

Beyond these devastating consequenc-

the hope of dramatically reducing the time

Chemistry and Molecular Biosciences,

deployed once approved.

of public schools, retail shops, and bars/

pitality industries. Many major sporting

es, the financial impacts on the health-
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care sector have been tremendous. In the

Institute

for

Development

Economics

the costs for paracetamol and the anti-

pandemic.104 By the end of the month, how-

fell 5.0% in the first quarter on an annual-

stores, restaurants, or other public places,

United States in April 2020, hospital oper-

Research found that an additional half a

biotic azithromycin climbed by 40% and

ever, more than 130 studies were slowly

ized basis — and that only accounted for

according to an ABC News/Washington

ating margins fell nearly 300% compared

billion people could be forced into pov-

70%, respectively.96

starting up again.105 There is concern,

the very beginning of the period of eco-

Post poll.120

with the same period in 2019, despite large

erty due to the COVID-19 pandemic. That

Quarantine procedures and disruptions

though, that changes to trials, such as less

nomic lockdown. The unemployment rate

Most economic reopening has not taken

funding assistance from the federal gov-

equates to 8% of the global population and

in logistics services due to transportation

consistent follow-up visits, reduced move-

jumped to 14.7% in April. The decline was

place until it has been clear that the out-

ernment.84 The drop is attributed to the de-

would turn back the clock on economic im-

restrictions also contributed to the supply

ment, poorer mental or physical health, or

similar in Italy114 and many other countries.

break has peaked in the specific area in-

lay of elective procedures, severe declines

provement by 30 years.

chain issues. The hoarding of APIs by trad-

infection with the COVID-19 virus, could

The International Monetary Fund expects

volved. Typically reopening has occurred

ers exacerbated the situation and drove

impact the validity of data gathered in on-

global GDP to shrink by 4.2% in 2020.115

in stages, and the most successful places

going trials.106

Global trade volumes are expected to de-

— notably South Korea and Taiwan — have

cline between 9% and 32%. As many as

controlled virus spread through system-

81% of workers around the world were af-

atic contact tracing using cell phones.117

91

in outpatient visits, and the high costs associated with treating COVID-19 patients.

Supply Chain Concerns

up prices as well.94 The U.S. Food and

Emergency department visits also de-

As the COVID-19 outbreak spread around

Drug Administration reported the first

clined by 42% during the early COVID-19

the world, consumers responded by stock-

drug shortage related to the COVID-19

The Industry Responds

pandemic.85 Physician and dentist prac-

piling many basic household supplies and

pandemic in late February.97 The FDA also

In

development

fected by the COVID-19 pandemic, but that

Limiting occupancy to maintain social dis-

tices have also suffered due to declining

health-based items. Many manufactures

indicated that there are 20 drugs with

programs for therapeutics and vaccines

number began to decline in May as econo-

tancing, requiring face masks to prevent

patient volumes and the inability to be re-

switched production lines over to the man-

APIs solely sourced from China.

against SARS-CoV-2, the industry provided

mies began reopening.

the spread of droplets, and regular temper-

imbursed, leading to significant layoffs.86

ufacture of needed medical items, from

The increase in mental health issues

financial support and in-kind donations

hand sanitizer and face masks to ventila-

due to the pandemic led to shortages of

of advanced surgical equipment, antibiot-

The Transition from Response to Recovery

for businesses that are resuming opera-

tor components.

the antidepressant Zoloft and its generic

ics, disinfection equipment, batch virus

Because the COVID-19 pandemic has been

tions. Large concerts will not begin again

The quarantining of a majority of the
world’s population is also expected to

addition

to

pursuing

ature checks are also part of the solution

have an impact on personal health. This

Even so, the chemical and allied indus-

versions.98 Similarly, shortages of anes-

testing devices (e.g., throat swabs), vita-

not only a healthcare crisis but a historical

any time soon, but some sporting events

huge change in lifestyle often comes with

tries have been significantly impacted by

thetics and painkillers were observed due

mins, protective clothing, goggles, masks,

economic disaster, it is important — and

will take place under controlled conditions

changes in nutritional and other habits

the outbreak, given that many basic raw

to the large number of coronavirus pa-

gloves, and more.107 Many companies do-

a true challenge — to strike the right bal-

and likely with no or very few fans in the

that can have negative impacts on health,

materials are produced in China.92 People

tients being treated in hospitals.99

nated investigational compounds for study

ance between restarting economic activ-

seats. People should also be prepared for

both psychological and physical, which

in China began returning to work in March

China also happens to be the largest

as potential treatments for COVID-19. Reg-

ity to avoid greater hardship, poverty, and

a second lockdown if a resurgence in CO-

can lead to a greater risk of cardiovascular

once the spread of COVID-19 slowed in the

supplier of medical devices to the United

ulatory bodies monitored potential supply

increasing mortality rates due to a deeper

VID-19 cases and deaths occurs.121

and other diseases.

country, but the ramifications of reduced

States and elsewhere, including various

chain issues and developed plans to miti-

recession and preventing further harm

One positive outcome: telehealth has

output for more than two months and re-

types of testing instruments, diagnostic

gate any potential drug shortages.108

due to the virus itself.116

been shown to be effective and may well

strictions on shipping have affected vari-

tests, and even surgical gowns.93 Short-

Other actions were directed to support-

First hit by the novel coronavirus, China

Data analytics and extensive modeling

become a staple within the healthcare in-

ous supply chains. In addition, China is a

ages of personal protective equipment

ing research and development activities

and other Asian countries were the first to

have been widely used by governments

dustry, particularly to support patients in

huge consumer of chemicals and allied

(PPE) began within six weeks of recogni-

in key disease areas other than the novel

begin easing their economic lockdowns.

and communities to gauge the impact of

rural areas.88 It is also expected the hospi-

products — for instance, providing nearly

tion by the international community that

coronavirus. Pfizer, for instance, com-

The challenge has been to do so without

incremental recovery steps.122 Companies

tals will establish more local and effective

50% of global polymer demand, according

COVID-19 was a significant epidemic with

mitted $500 million through the Pfizer

experiencing a second wave of infections.

such as Apple and Google have developed

supply chains, including the growing use of

to ICIS. The slowdown in manufacturing in

potential global ramifications. Clinical

Breakthrough Growth Initiative and ac-

Some models have shown that reduced

digital contact tracing technologies for

robots and drones to handle cleaning and

the country has led to reduced conversion of

diagnostic laboratories eventually expe-

cess to its scientific expertise to ensure

social distancing is accompanied by eco-

use by public health agencies to track in-

similar activities to reduce exposure to

those polymers into downstream products.

rienced shortages of supplies, from the

that the “most promising clinical devel-

nomic revival, jobs, and GDP growth — as

cidences of COVID-19 and potentially in-

swabs and containers required for collect-

opment programs” continue during the

well as an increase in the number of CO-

fected but asymptomatic people.123 Micro-

Drug Shortages

ing and transporting samples to the kits

COVID-19 pandemic.109

VID-19 cases and deaths.117

soft, meanwhile, has introduced an app for

Highlighting Disparities

Furthermore, approximately 80% of phar-

and reagents needed for RNA extraction.100

The COVID-19 pandemic in the United

maceuticals sold in the United States, and

The blood supply is also vulnerable.101

States has affected people of color far

a larger percentage sold in many other

more than white Americans.

87

healthcare workers.89

Technology is playing a major role in
ensuring successful economic reopenings.

Each country — and, in America, each

businesses and employees that enables

Devastating Economic Impacts

state — has adopted its individual strategy

digital screening of COVID-19 symptoms

By early March, the economic impacts of

for resuming economic activities. Regard-

in the workplace.124

Black citi-

countries around the world, are produced

less of their methods, however, nowhere is

using raw materials, intermediates, or

Other Consequences for the Biopharma
Industry

the COVID pandemic were greater than

zens are dying at more than 2.5 times the

those of SARS (approximately $50 billion)

business back to “normal.” Until a vaccine

What’s Next?

rate of white Americans. This has thus far

active pharmaceutical ingredients (APIs)

Regulatory oversight has been chal-

or MERS (approximately $8.5 billion), ac-

is developed and the majority of the global

According

been attributed to several factors. More

manufactured in China.93 Most antibiotic

lenged due to decreased headcounts.102

cording to the World Economic Forum.110 In

populace is immunized, safety precau-

Marc Lipsitch, 70% of the world population

black Americans live in poverty, and ow-

APIs and heparin used in blood-thinner

Cancellation or postponement of FDA

the United States alone, the S&P 500 index

tions will be necessary to prevent a resur-

is likely to be infected by SARS-CoV-2.125

ing to different access to nutrition and

drugs for open-heart surgery, kidney di-

Advisory Committee meetings, delay of

of U.S. companies fell by 11.5% the week of

gence of COVID-19.

Other experts at the WHO and CDC have

adequate healthcare tend to experience

alysis, and blood transfusions are almost

New Drug Application reviews, and the

February 24 and was down more than 30%

complicating health factors. In addition,

exclusively produced in China. India,

halting of GMP inspections all impacted

by March 20.111

African Americans hold a disproportionate

which manufactures many low-cost gener-

drug approvals. By mid-May, the agency

number of essential-worker positions and

ic drugs sold around the world, gets nearly

have experienced the highest levels of exposure to the SARS-CoV-2 virus. Minority-

90

to

Harvard

epidemiologist

One key to success will be access to

made similar predictions. Despite the fact

sufficient cost-effective, easy-to-admin-

that many economies are restarting, the

Federal governments and central banks

ister, rapid, and accurate/reliable testing

virus is still raging through parts of the

was working with the U.S. Centers for

around the world took measures to bol-

to identify newly infected people and to

world; Brazil recorded its highest daily

70% of the APIs it uses to produce those

Disease Control and Prevention to develop

ster their economies and help citizens im-

confirm when recovered patients are no

death toll on the same day in early June

drugs from China.94

a “phased approach” to restarting facility

pacted by the COVID-19 epidemic.111 In the

longer shedding the virus.118 That has been

that Las Vegas casinos were reopening.126

inspections.103

United States, Congress passed a massive

a tremendous concern, leading to a com-

The pandemic has caused a health and

stimulus bill that included cash payments

mitment of $11 billion by the Trump admin-

economic crisis combined with an energy

to citizens.112

owned businesses have also been less like-

By early March, the Indian government

ly to get aid from the federal government

had restricted the export of 26 different

Reduced availability of reagents and

stimulus program.

APIs and formulated products — approxi-

other chemicals, reduced staffing levels,

istration to increase testing capabilities.119

crisis and a looming humanitarian crisis

The systemic flaws that lead to inequal-

mately 10% of its export capacity, includ-

and the need for social distancing impact-

With stay-at-home orders remaining in

It will also be necessary to gain the

in many emerging economies, creating

ity exist on a global basis. Analysis by re-

ing antibiotics, several vitamins, and

ed drug development efforts. A survey in

place for many weeks, essentially all the

confidence of consumers and workers

challenges and enhancing geopolitical

searchers from King’s College London and

paracetamol, the API used in acetamino-

mid-May found that nearly 100 companies

major leading economic indicators expe-

that effective measures are in place to en-

tensions and risks.127 “The challenge is to

Australian National University supported

phen products.

Prices rose dramatically

had reported some level of disruption to

rienced historic declines.

In the United

sure their safety. In late May, nearly 60%

return to the ‘new normal;’ to reconcile the

by the United Nations University World

in response. According to various reports,

their clinical trials due to the coronavirus

States, the gross domestic product (GDP)

of people were not ready to visit retail

natural fears we feel with acceptance of
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26. CureVac and CEPI Extend their Cooperation to Develop

55. “AIM ImmunoTech Partners with ChinaGoAbroad for

Beware! The Impact of COVID-19 and Pandemics on Mental

107. European Pharmaceutical Industry Response to
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the uncertainties, aided by a risk management architecture that helps manage the

Full economic recovery will thus take
significant time — approximately 10 years

of chief information officers found that
most expect an overall U-shaped recov-

2021.129 Sectors such as IT/telecommunications (supporting digital connectivity) and
retail/consumer (due to pent-up demand)
are expected to recover the quickest, while
the airline and education sectors will take
much longer.
There is real uncertainty regarding what
the recovery trajectory will be, according
to National Retail Federation Chief Economist Jack Kleinhenz.130 “Previous downturns offer little guidance on what is likely
to unfold over the next six to 12 months.

precise solutions for what we are going
through,” he said in early June.
Indeed, the Situational Threat Report
Index from Bain’s Macro Trends Group
reached level 7 as of June 2, 2020: “severe
multiquarter economic impacts in multiple
markets likely.” The consultancy recommended that businesses activate secondlevel contingency procedures, including

and clients, and implementing operational
and financial preparations consistent with
a two- to three-quarter recession.”131
Greater poverty and diversion of resources away from disease prevention and

tality, with young girls suffering the most.
The greatest economic impact of the CO-

live,” according to the United Nations.
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Overall, the increases in hunger, disease, poverty, and violence resulting from
the COVID-19 pandemic could have greater negative impacts than the pandemic

Alexandra

Lamarche,

senior

advocate

for West and Central Africa at Refugees
International.91
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> PATIENT CENTRICITY

WHAT IS PATIENT CENTRICITY?

ences taking medicines in the real world.

Consumer awareness is increasing across

Pharmaceutical companies are hir-

all facets of the buying experience, in-

ing chief digital officers from other

cluding healthcare. Patients have more

industries with the skill sets needed to

knowledge of their health and want to

leverage the digital tools and technolo-

actively participate in decisions regard-

gies required to access the voice of the

ing the treatment and management of

patient and to apply that information

their diseases. At the same time, per-

across their organizations. Graduation

sonalized medicine has emerged as an

to the next phase will require a change

important and growing component of the

in mindset within pharmaceutical com-

pharmaceutical industry. The demon-

panies. In addition to having the value

strated value of real-world evidence and

of patient-centric strategies encouraged

patient experiences has also led regula-

from the top of the organization down,

tors to mandate the inclusion of the pa-

patient centricity must be recognized

tient voice in the product development

and championed from the bottom up.

and approval processes.

Real benefits of listening to the patient

However, there is no one definition

voice can only be realized if companies

of patient centricity.1 It involves patient

take a strategic, rather than a tactical,

engagement and consideration of patient

approach.

experiences to improve treatment options,

Some big pharmaceutical firms have

access, and ease of use, as well as effec-

taken great strides with respect to

above and below medicine brands. We

tiveness. It is not merely a public relations

embracing the patient voice and patient

gain this information through a digital win-

initiative or the collection of information

centricity. We are encouraged by these

dow into aggregated views of how patients

merely as an exercise.

changes and believe that now is the time

talk about and use individual medicines

Pharmaceutical companies are pursu-

for the industry as a whole to do so. Once

once they leave the pharmacy.

ing multiple avenues to increase patient

big pharma takes a strong lead, emerg-

centricity, from conducting preference

ing and midsized companies will follow.

> B Y JO HALLIDAY, AND ELIZABETH FAIRLEY, Ph.D., TALKING MEDICINES LIMITED

The voice of the patient has long been underserved in the pharmaceutical
industry, despite extensive evidence that listening to patients and
learning about their experiences can dramatically improve drug
development, delivery, and accessibility, as well as patient support.
The platform technology developed by Talking Medicines is designed to
report on marketing intelligence for medicines, gathering information
about patient experiences with existing drugs to help pharma companies
identify barriers to access and opportunities for growth, and to provide
enhanced support for optimized health outcomes.
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We help clients identify barriers to
access and use of their medicines, as well
as opportunities for growth. Our curated

studies to exploring how patients cope

DRIVING MORE EFFECTIVE MEDICINE
BY LISTENING TO PATIENTS

WE BELIEVE THAT
ADHERENCE AND
COMPLIANCE WILL BE
NATURAL OUTCOMES
FROM PEOPLE BEING
INFORMED AND
EDUCATED ABOUT
MEDICATION.

with diseases as they progress. Partner-

SUPPORTING PATIENT-CENTRIC

data can also be used to educate health-

ing with advocacy groups and presenting

MARKETING DECISIONS

care providers about target patient popu-

clinical trial data in a patient-friendly

Talking Medicines was founded in 2013

lations and how people are using specific

manner are other important activities.

to help drive more effective medicines by

medicines.

A recent study by the Deloitte Cen-

creating new ways to capture the voice of

can also test and evaluate patient-support

ter for Health Solutions found that, to

the patient to support patient-centric mar-

programs to ensure that they are designed

be successful at implementing patient-

keting decisions based on intelligence.

effectively. In turn, they will learn how

centric strategies, identifying concrete

Our goal is to help people take the right

medicines are working from patients, and

objectives and operationalizing them,

medicines that have the best chance of

whether patients have any general or spe-

tracking progress, using digital data and

working for them. We also want people to

cific benefits or issues with a certain drug.

analytics, forming stronger collaboration

understand why a medicine is being pre-

across all groups within the industry, and

scribed and to be able to take more con-

THE VALUE OF USING MULTIPLE SOURCES

learning from industries that excel at

trol in the management of their health

The approach of Talking Medicines is to

customer centricity are critical.1

conditions. We believe that adherence

gather patient voices from a number of

and compliance will be natural outcomes

different sources and then cleanse and

INFLECTION POINT

from people being informed and educated

structure the information in a meaning-

Even with acknowledgement that patient

about medication.

ful way. Our conversational data is de-

Pharmaceutical

companies

centricity is essential to success for the

Engagement between patients and the

rived from social media sites and forums

pharmaceutical industry going forward,

industry is of significant value from the

where people discuss their experiences

the voice of the patient remains under-

start of the drug discovery cycle through

with diseases and medicines. We blend

served. Channels of communication con-

to patients actually taking the regulated

this information with data gathered di-

tinue to largely be directed at healthcare

medications.

rectly from people using our connected

providers with the goal of encouraging

patient experience in taking a medicine

devices, one being our Medsmart® App,

the use of drug products.

similar to another being developed can

as well as through patient surveys.

Understanding

the

real

However, changes are occurring at an

help in a multitude of areas. We capture

With data blended from so many dif-

increasingly rapid rate, most recently

information in a regulatory-compliant

ferent sources, we are able to provide a

in part due to the COVID-19 pandem-

manner on the behaviors and attitudes of

unique perspective. We are experienced

ic. There is growing recognition that

patients over time. This information is at

in patient engagement and medicines,

patients are worth listening to, particu-

the medicine-level and leverages metrics

and it is this expertise combined with

larly with respect to their specific experi-

that provide curated digital insights both

our data processing knowledge that sets
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WE CAN BENCHMARK
THE STRENGTH OF THE
CUSTOMER’S PATIENT
VOICE AT A MEDICINE
LEVEL OVER TIME, THE
INTENT OF PATIENTS
TO RECOMMEND YOUR
MEDICINE TO OTHERS,
AND POSITIVE/
NEGATIVE FEELINGS
ABOUT YOUR BRAND
IN CONTEXTUAL
ANALYSIS.

parent from the outset and clear about

strength of the customer’s patient voice

a higher level of engagement, with people

Medicines, we have created a gold stan-

In addition, rather than reacting to

what data will be collected and how it

at a medicine level over time, the intent

increasingly concerned about existing

dard platform to which life science com-

patients once they are feeling unwell,

will be used. We take steps to ensure that

of patients to recommend your medicine

health conditions. We have also been pur-

panies turn when seeking insights made

we hope to one day get into the realm of

data are not associated with a specific

to others, and positive/negative feelings

posefully listening to the discussion about

possible through the patient voice. Our

prediction within our data service for

person at any point. Data are collected

about your brand in contextual analysis.

the pandemic and conducting bimonthly

systems cleanse and structure informa-

clients. More sophisticated modeling

surveys to determine how it is perceived

tion from millions of conversations and

of how diseases develop will enable the

and the impacts it is having over time.

direct patient-use data to provide curated

identification of interventions that can

and evaluated in the aggregate only to
identify patterns and trends.

DIRECT CONNECTIONS

Conversational data from social media

Through high-grade data insights from

In one respect, the pandemic is bring-

insights about the patient voice that can

be made earlier on, allowing individuals

sites is collected by Talking Medicines’

connected devices, we are able to de-

ing two different worlds together — those

serve as metrics for evaluating — and

to remain healthy or at least positively

proprietary machine learning and arti-

velop Real World Persona data. For ex-

of COVID-19 vaccine developers and the

therefore enabling the improvement of —

and proactively manage their treatments

ficial intelligence algorithms. Because

ample: users of our Medsmart® app scan

people who need the vaccine. Opinions

patient experiences and health outcomes.

and diseases. Ultimately, we can, there-

there is significant noise within this

the barcodes on their prescription and

about the pharmaceutical industry are

Over the longer term, we hope to be

fore, become embedded in the journey of

data, our models are trained to differen-

over-the-counter medicines to receive

slowly changing as people are gaining a

able

tiate the patient voice from profession-

free support in managing their own on-

greater understanding of the complexity

both directions with patients in a com-

al, journalistic, and other nonrelevant

line medicine cabinets. They can also

of therapy and vaccine development and

pliant manner. We also want to bring in

voices. These data map the landscape in

set up profiles, understand ingredients,

the truth about the cost and time such

more molecular and genomic data sets

which markers can be set to predict and

manage allergies, set up reminders, and

efforts entail. We are also seeing a great-

to expand the level of insights Talking

monitor marketing trends over time. The

access educational support.

er recognition of the positive impacts

Medicines can provide. As the patient-

to

seamlessly

communicate

in

patient-centric tools allow deeper analy-

In return for the services provided by

that medicines have on people’s lives.

centric data source, we ultimately want

sis for medicines of interest by wrapping

the app, users exchange insights on their

Pharmaceutical companies, meanwhile,

to help patients to not only get the right

science and compliance around the voice

patterns of behavior. These Medsmart®

are realizing the importance of working

medications at the right times, but also

of the patient.

data give rich patient insight based on

with patients and the mutual benefits

understand how those medications work

Data are stored in a secure database

cohorts of users, shining light on what

this relationship brings to both sides of

and why they are taking them.

and, through partnering with Microsoft,

happens once a medicine is prescribed.

the table.

us apart from others. In addition, by get-

we have garnered additional technical

Information gathered includes the age,

ting close to people through their con-

support. Data can only be accessed by

gender, and location of people taking

GOING GLOBAL

nected devices and learning in detail

approved users. Customers access their

a medicine, what other medicines they

This increased understanding is driving

about the experiences they are having

specific data results through tailored,

are taking with it, and why they are tak-

greater interest by pharmaceutical com-

with the medicines they are taking, we

interactive dashboards with comprehen-

ing it. Additional insights into adherence,

panies in gaining access to the patient

are able to identify opportunities to pro-

sive security protocols.

switching, and feelings are also obtained.

personalized medicines.
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(or medicines) of interest and provide

well-being. Life science companies should

and access systems have been designed
to function in a compliant manner. We

CONVERSATIONAL DATA

aggregated results regarding the effec-

consider how to earn the trust of these

remain in constant communication with

Talking Medicines’ conversational data

tiveness of existing or proposed support

empowered consumers. Taking the time

regulatory authorities and industry as-

service focuses on metrics that help

programs and thus enable patient-centric

to understand the perspective across the

sociations to ensure that we stay ahead

pharmaceutical companies understand

decision-making. These tools are now

patient journey is central to supporting

of future regulatory developments. As

and track brand value at a medicine pack

being deployed internationally to comple-

healthy behaviors, achieving better health

we expand globally, we are also mindful

level and how it changes over time. Our

ment the global conversational data.

outcomes, and improving the patient

of how we need to work within local regu-

metrics have been developed to filter

lations, regulators, and other organiza-

against a dictionary of medicine terms,

IN THE CONTEXT OF THE COVID-19

tions that interact closely with patients.

by language, that disregard profes-

PANDEMIC

keting intelligence in order to be able to

With respect to gathering data direct-

sional postings to isolate the true voice

Since the emergence of the COVID-19

measure their performance and identify

ly from connected devices, we are trans-

of the patient. We can benchmark the

pandemic, Talking Medicines has seen

strategies for improvement. At Talking
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experience.”1
Pharmaceutical companies need mar-

LinkedIn www.linkedin.com/in/jo-halliday/
Email jo@talkingmedicines.com

Elizabeth Fairley, Ph.D.
Founder and Chief Operations Officer, Talking Medicines
A recognized entrepreneur with international experience of founding
and scaling businesses, Elizabeth received a Ph.D. in biology from the
University of Cambridge and a BSc (Honors) in genetics from Aberdeen
University. Her depth of knowledge spans commercial, life science,
healthcare, bioinformatics, and data, which she acquired while working
with numerous corporate and academic institutes and running her
own consultancy business for over 10 years. Elizabeth completed the
Entrepreneurial MBA Leadership Program at Babson College, Boston,
in 2013. She is widely travelled and enjoys the outdoors.
LinkedIn www.linkedin.com/in/elizabethfairley/
Email elizabeth@talkingmedicines.com
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> COMPARATOR SOURCING

CLINICAL TRIAL TRENDS

biomarkers to enable personalized medi-

The failure rate for drugs in clinical trials

cines are two additional factors adding to

is one of the greatest challenges faced by

trial complexity and problems with patient

the pharmaceutical industry. That rate is

recruitment and retention.

still high for candidates evaluated in ex-

All of these trends are driving a move

pensive phase III trials — as high as 54%

within the clinical trial sector to imple-

in one study. Nearly half of these projects

ment direct-to-patient (DTP) or virtual/

failed for reasons not related to the effi-

remote and hybrid trials, and the applica-

cacy of the drug, but rather operational

tion of a host of digital technologies.6 It

deficiencies attributed in part to the need

has also created an urgency for the adop-

to shorten timelines, reduce costs, and

tion of a patient-centric approach to trial

overcome challenges associated with in-

design and implementation.7 Sponsors,

creasingly targeted patient recruitment

CROs, and independent investigators are

and retention.1

increasingly seeking solutions that make

Patient recruitment can account for
nearly a third of trial costs, but incom-

EVOLVING NEEDS FOR COMPREHENSIVE
CLINICAL COMPARATOR SOURCING
STRATEGIES
> BY SALMAN PATHAN AND HECTOR OYARZUN, GLOBYZ BIOPHARMA SERVICES

Clinical trials play a crucial role in the development of new therapeutics and vaccines,
allowing drug manufacturers to evaluate the safety and efficacy of new medicines in a
controlled manner. As the complexity of clinical trials increases — owing to globalization,
technological innovation, evolving decentralized models, patient-centric concerns, and
the challenges posed by the COVID-19 pandemic — it is crucial that trials sponsors form
strategic relationships to assure reliable supply of all needed clinical trials materials,
including the sourcing of comparator drugs.
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it easier for patients to participate in trials

NEARLY 100 COMPANIES
HAD REPORTED SOME
LEVEL OF DISRUPTION
TO THEIR CLINICAL
TRIALS DUE TO
THE CORONAVIRUS
PANDEMIC, WITH
SMALLER FIRMS AND
PHASE I STUDIES HIT
THE HARDEST BY FAR.

and to have a voice.

plete patient enrollment still occurs at

Technology is making that possible.

nearly half of trial sites.2 Inefficient data

Electronic data capture with centralized

management and the lack of evidence of

data management increases efficiency,

patient outcomes also contribute to longer

contributes to better data quality, and

trial times and failures.

allows more rapid analysis and under-

Some important trends are contribut-

standing, including adverse events and

ing to these challenges. Study complexity

positive results, thus enabling more adap-

is increasing across the board, with inno-

tive trial designs.3 Wearables and ingest-

vative trial designs becoming more com-

ible sensors provide additional avenues

clinical trials, with 35% of the 363 clinical

mon.6 A growing number of drugs — par-

for monitoring patient outcomes.1

trial sites in 42 countries surveyed await-

ticularly in oncology — are being approved

Artificial intelligence, machine learn-

ing trial activation reporting postpone-

based only on phase I trials with large

ing, and big data analytics are used for

ment of patient recruitment by sponsors,

numbers of patients, and sponsors are

everything from target identification and

48% of sites actively enrolling having dif-

increasingly focused on adaptive study

biomarker discovery to formulation devel-

ficulty getting patients to come in for a

designs3 that allow them to move through

opment and evaluation of real-world data

visit, and one-third of sites experiencing

development without the need to close

(RWD).1 They can support patient enroll-

protocol deviations.8

and reopen clinical sites and stop and

ment and medication, protocol adherence,

Nearly 100 companies had reported

restart patient recruitment. Platform stud-

and contribute to advances in electronic

some level of disruption to their clinical

ies, umbrella trials, and basket trials are

clinical outcome assessment technology,

trials due to the coronavirus pandemic,

some examples of “master” protocols.4

which can facilitate patient-centric trial

with smaller firms and phase I studies hit

The increased trial complexity makes it

design and administration.3 Indeed, the

the hardest by far.9 Some of these trials

more difficult to launch trials, particularly

growing importance of RWD for evaluating

have been halted to allow for resources to

with respect to choosing the right sites,

the performance of marketed drugs and in

be shifted to trials focused on new thera-

as on average 11% of sites never enroll a

the context of drug discovery and clinical

peutics or vaccines against SARS-CoV-2.

patient.2 In this context, independent sites

trial design is an important driver of wider

For trials evaluating medicines that

are becoming more important, because

technology use and enables the sharing of

provide immediate and clear benefits,

they are more successful at patient

information between CROs, trial investi-

continuing could ultimately help millions

recruitment and often more efficient than

gators, sponsors, pharmacists, physicians,

of people improve their quality of life

academic medical centers. Trial complex-

and more.7

and/or extend their lifetimes.10 Creative
modification of protocols combined with

ity is also driving the growing adoption
of quality by design, risk-based quality

CLINICAL TRIALS IN THE CONTEXT OF THE

leveraging advanced technologies can

management, and centralized monitoring

COVID-19 PANDEMIC

help keep expensive and essential trials

approaches.4

The trends driving changes in clinical trial

on track.
With

stay-at-home

orders

common

Further contributing to growing trial

design and implementation at the begin-

complexity is the globalization of clini-

ning of 2020 have only been accelerated

around the world and non-COVID-relat-

cal studies, which is occurring in part as

by the emergence of the COVID-19 pan-

ed activities at hospitals dramatically

a response to the need to reduce costs,

demic. Similarly, the challenges associated

reduced, the move to remote/decentral-

but also to gain access to more diverse

with conducting clinical trials heightened

ized trial approaches has made it pos-

patient populations that are interested in

during this crisis.

sible for many trials to continue.11 Despite

participating in clinical trials. The shift in

A recent study found that treating COV-

challenges faced by the 363 study sites in

focus from blockbuster to niche, targeted

ID-19 patients is consuming resources

the survey mentioned above, 92% were

therapies for rare diseases, and the use of

away from sites attempting to continue

attempting to keep trials on schedule,

5
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Comparator Sourcing for
COVID-19 Trials
Globyz Biopharma Services has
been selected as a comparator sourcing partner for an important
clinical trial in Europe, evaluating the
effectiveness of a potential COVID-19
therapeutic. Although there have been
shortages of critical drugs, including hydroxychloroquine and its derivatives, we were able to procure the
needed comparator through our extensive supplier network and deliver it
to the trial site within one week.

er spend more than $20 million annually

The emergence of the COVID-19 pan-

vide not just comparator drug products,

United States, Canada, Germany, India,

enhances reliability, flexibility, and com-

on comparator sourcing services provided

demic has magnified all of these factors.

but tailored solutions designed to meet

Singapore, and Brazil, we have a presence

pliance, and reduces costs because the

by clinical trial supplies vendors, special-

Regional lockdowns have led to some

the specifications of each customer. They

in major markets across the globe and

product is not moving between different

ist comparator sourcing vendors, and net-

import/export restrictions, reducing the

help their clients optimize clinical trial

can provide end-to-end temperature-con-

service providers.

works/consortia.12 Comparator sourcing

flow of medicines into and out of some

supply with a combination of global reach

trolled logistics solutions from any point

is on the rise due to the growth of clinical

countries. In addition, increasing shortag-

and local presence.

of origin to any destination, in any size

trials in general, the increasing complex-

es of APIs and formulated drug products

During the COVID-19 pandemic, and in

ity of clinical trials, expanding interest

have occurred, in part due to plant shut-

any crisis situation, comparator sourcing

Our sourcing specialists utilize a glob-

in combination therapies, and increas-

downs in China and India, where the vast

partners need to ensure continued sup-

al network of leading manufacturers and

ing pressure to prove substantially better

majority of starting materials and inter-

ply while also protecting the health and

major wholesalers to provide cost-effec-

performance over existing treatments.17

mediates for pharmaceutical manufactur-

safety of their employees and all others

tive access to virtually any product, in

There is also an ethical driver: rather than

ing are produced. Demand for some exist-

in the supply chain. Under such challeng-

any quantity, for even the most difficult-

3. Underwood, Thomas. “Clinical Trial Outsourcing Trends and

offering placebos, sponsors are prefer-

ing drugs that may potentially serve as

ing conditions, established experience in

to-source items. Supported by our global

Research in 2020.” Quanticate. 10 Mar. 2020. Web.

ring to give trial participants actual treat-

treatments for patients with SARS-CoV-2

risk mitigation and long-term and deeply

warehousing and distribution network,

ments, regardless of which arm of a study

has also led to supply shortages. One of

rooted relationships with many different

Globyz can also ensure fast delivery prac-

they participate in.

the important lessons learned here is that

suppliers located around the world are

tically anywhere in the world. Whether

Research.” Take Solutions. n.d. Web.

There are, however, significant chal-

clinical trial sites should not rely on a

both paramount. Those sourcing partners

customers are seeking comparator sourc-

6. Belgrave, Graham, Shwen Gwee and Mike Rea. “Future

lenges to accessing comparator drugs for

single country for all product and service

that are proactive in identifying potential

ing alone or a comprehensive package

use in clinical trials. Garnering approval

requirements.

comparator needs and reaching out to

that includes packaging and labeling,

and within any temperature range.

for drugs that are available through tradi-

A strong comparator sourcing strategy

potential suppliers are best positioned to

warehousing and distribution, or regula-

tional sources of supply and have support

is needed for all clinical trials at all times.

support customers with shortened time-

tory support, we customize sourcing pro-

of the manufacturer for use as compara-

Because comparator sourcing involves

lines. In addition, sourcing partners that

grams tailored to their needs.

tors is often quite lengthy. In addition, for

much more than simply procuring a mate-

offer a tailored, customized approach will

A strong quality management system

with one-third switching to virtual vis-

most clinical trials, comparator materials

rial, a holistic approach must be adopted.

be better able to overcome the evolving

supports this focus on integrated cus-

its. The use of telemedicine, video/online

must be sourced from a single manufac-

Action should also be taken early, with

challenges created during such crises.

tomized solutions and our consultative

meetings, and telephone monitoring, com-

turing lot, which can be challenging, par-

planning for comparator sourcing initiat-

bined with DTP delivery and sample pick-

ticularly if a large quantity is required.

ed during protocol development and well

INTEGRATED SOLUTIONS ARE EVEN MORE

ed services under one roof, our customers

8

approach. With access to all of the need-

up, and the use of local laboratory facili-

Many pharmaceutical manufacturers

before the trial starts. The plan should be

VALUABLE IN TIMES OF CRISIS

do not have to seek out and manage mul-

ties, has been effective and may lead to an

place restrictions on the sourcing of their

based on all relevant information, from

Globyz Biopharma Services is dedicated

tiple vendors. Consolidation of services

increased reliance on these technologies

products for use as comparators, includ-

site locations and numbers of partici-

to sourcing and supplying commercial

streamlines processes, increases speed,

in the future, given their cost advantages.11

ing limitations on quantity, long approval

pants to specifics about the comparator

medicines/comparators for research and

timelines, and requirements for additional

drug and its intended dosage.

clinical trial studies across all therapeutic

COMPARATOR SOURCING FOR CLINICAL

disclosures. Medicines that are unavail-

Equally important is the selection of a

areas. We provide a one-source solution

TRIALS BEFORE AND DURING THE

able through the typical supply chain, such

partner with the capability to overcome

for comparator and reference drug sourc-

COVID-19 PANDEMIC

as biologics and products that fall under

all of the challenges associated with com-

ing, clinical trial materials, ancillary sup-

Comparator drugs are existing drugs, ei-

risk evaluation and mitigation strategies

parator sourcing. An effective sourcing

plies, clinical packaging/labeling, storage

ther investigational or marketed, used as

(REMS), can be more difficult to access for

partner has long-standing relationships

and distribution of investigational medici-

a reference for comparison of the perfor-

use as comparators.

with large, multinational manufacturers

nal products, placebos, pharmaceuticals,

often

and independent pharmaceutical compa-

and more.

date in a clinical trial. Placebos or inactive

expensive, and in many cases more cost-

nies worldwide, allowing for cost-effective

Our expertise in managing the regu-

controls are also considered comparators.

ly than clinical trial managers expect.

sourcing for even challenging products. A

latory, logistics, and supply chain chal-

mance (efficacy, safety) of a drug candi-

Comparator

drugs

are

also

Comparator sourcing involves the pro-

The typical response is to seek the low-

global network of leading drug manufac-

lenges of sourcing, storing, and distribut-

curement of comparators for use in clini-

est-cost supplier, which often results in

turers, major wholesalers, and an expe-

ing comparators for global clinical trials

cal trials. While this seems like a simple

late or failed deliveries and adversely

rienced team of sourcing specialists can

makes Globyz Biopharma Services the

enough idea, it is not an easy exercise.

impacted project timelines. Many trial

allow a supplier to provide cost-effective

ideal partner for small and medium-sized

Manufacturers of existing drug products

managers also tend to seek comparator

access to many products in large quanti-

pharmaceutical and biotechnology spon-

do not have any incentive to supply their

sourcing assistance late in a project rath-

ties, even for the most difficult-to-source

sors, CROs, CMOs and CDMOs that don’t

medicine for a clinical trial that is evaluat-

er than at the initiation of study design

items. Fast delivery is possible through

get the attention they deserve from larger

ing a potential, higher-performing compet-

development. Given the difficulties with

access to a global warehousing and distri-

providers. We offer comprehensive clini-

itor. For products already on the market

comparator sourcing, shorter timelines

bution network.

cal trial logistics services, from supply

and available through various channels,

can cause significant challenges as well.

As importantly, a comparator sourc-

consulting to packaging, labeling and kit

the challenge is not as great. For inves-

Globalization of clinical trials also cre-

ing partner must have excellent quality

preparation, storage, and distribution in

tigational drugs and biosimilars, which

ates a need for extensive understanding

and compliance management systems in

validated thermal shipping containers

must be obtained from the manufacturer,

of global regulations around drug sourc-

place and be well versed in risk mitiga-

through a worldwide network of GMP-

relationships are crucial.

ing, including import/export require-

tion. A commitment to the delivery of

compliant warehouses and depots with the

According to the Tufts Center for the

ments. It is essential to deliver the right

high-quality material on time and at the

capability to handle temperature-sensitive

Study of Drug Development (CSDD), the

comparator drug, to the right site, in the

right locations is also critical. Indeed, the

materials. With offices and state-of-the-art

top 10 pharmaceutical companies togeth-

right country, at the right time.

best comparator sourcing partners pro-

GMP depots strategically located in the
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> DIGITIZATION

THE POWER OF DIGITAL
TRANSFORMATION
> BY WAYNE HULL, PCI PHARMA SERVICES

The pharmaceutical contract services supply chain is not
traditionally a sector where technology is a first mover.
Approximately 18 months ago, however, PCI Pharma
Services determined that there were sufficient proof
points in the industry indicating that it should incorporate
digital transformation as core to its business strategy.
While the company continues on this journey, PCI Pharma
Services is already realizing both measurable and
intangible benefits.

IDENTIFYING MAJOR TRENDS

mation regarding the status of their

current capabilities more in depth and

To ensure that PCI Pharma Services em-

projects, which is something they crave.

determine the best approach to imple-

barked on the right path, we conducted

Ensuring the agility and scalability

menting relevant digital technologies.

extensive research to identify the digital

of the organization as PCI Pharma Ser-

We went through an extensive design

trends with significant potential to im-

vices continues to grow will also require

thinking process, bringing together peo-

pact the pharma supply chain, including

new digital solutions. The company

ple within PCI Pharma Services from dif-

drug development and manufacturing,

has already increased in size exponen-

ferent sites that held positions at multiple

packaging, and clinical trial services.

tially through a combination of organic

levels. We assessed what customers want

Three major trends were delineated.

growth and acquisitions. As a result,

us to do differently and how we might be

The first was the application of digital

many different legacy information tech-

able to accomplish those changes. Not

technology to enhance the customer

nology systems exist, which must be

only was this approach using internal tal-

experience. PCI Pharma Services is

integrated to enable agile digital solu-

ent well received, but it also generated

recognized in the industry as a leader

tions that can support further growth.

incredible ideas. We thus uncovered a

when it comes to providing positive cus-

Finally, we identified a fourth, slightly

yearning from internal leaders for digital

tomer experiences. In order to retain

longer-term trend around robotic pack-

change and took a very positive step to-

that leadership position going forward,

aging automation, which will be tackled

wards enabling that change.

digital capabilities will be essential. An

in 12–18 months. The use of data and

We then listened to the voice of the

understanding of how to bring digital

robotics in the context of smart facto-

customer to put these unlocked ideas

tools to bear is also necessary.

ries is thus directly applicable to the

into context. We conducted many con-

company.

versations

The second trend relates to the provision of real-time supply chain infor-
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with

selected

WHEN CUSTOMER
DEMANDS FOR DIGITAL
EXPERIENCES CONTINUE
TO ACCELERATE EVEN
AFTER THE PANDEMIC
HAS ENDED, PCI
PHARMA SERVICES
WILL BE READY.

customers

about how digital technologies could

mation. Traditionally, providers have

UNLOCKING IDEAS

change the way PCI delivers its ser-

interacted with customers in a manual

Once these key trends were understood,

vices. The information gathered at this

mode. This approach does not allow for

our next step was to explore the needs in

stage aided us in determining what spe-

real-time access by customers to infor-

the industry and PCI Pharma Services’

cific programs to pursue.
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ALIGNING DIGITAL TECH WITH MARKETING

ENSURING THE AGILITY
AND SCALABILITY OF
THE ORGANIZATION
AS PCI PHARMA
SERVICES CONTINUES
TO GROW WILL ALSO
REQUIRE NEW DIGITAL
SOLUTIONS.

ing technologies related to digitalization,

such as trade shows, reduced travel, and

cyber security, plant automation, and oth-

an increased appetite for digital content.

er operations are creating a more scal-

Digital capabilities and the ability to con-

able environment from both IT and opera-

nect through desktop and mobile devices

tional perspectives. As importantly, now

will no longer be nice to have; they will be

that we have pivoted from traditional to

essential. PCI is well on the way to com-

emerging technologies, we are becoming

pleting our digital transformation and is

more agile and are better positioned to

in a great position to meet these evolving

achieve additional growth in the future.

customer needs.

COVID-19 PANDEMIC AND DIGITAL

THE PCI SERVICES JOURNEY WILL

TRANSFORMATION

CONTINUE

ment of digital tech and marketing — is

During the COVID-19 pandemic, PCI

We look forward to continuing our digital

to be mindful about speaking to our cus-

Pharma Services has had two primary

transformation journey. With increas-

tomers in ways they wish to be spoken to,

responsibilities: keeping our employees

ing evidence that investment in digital

through the channels they prefer, and to

safe and continuing to support our cus-

solutions provides real and measurable

be accessible whenever (24/7/365) they

tomers in their efforts to provide life-

returns, we are more confident in our

want to reach us.

changing medicines to patients.

digital transformation. We are, therefore,

The alignment of digital technology with
marketing is another important component of our digital transformation.
Marketing campaigns are expected to
transcend channels and exist in both the
physical and digital worlds. Digital tools
are needed to deliver information to customers, analyze feedback, and determine
how the campaign is impacting the bottom line.
The intent — as we establish the align-

While many organizations have been

better positioned to leverage new innova-

challenged by the pandemic to adopt dig-

tions and implement emerging technolo-

The second transformative pillar cur-

ital technologies as a reactive measure,

gies sooner.

fore, the system must also seamlessly
MORE TRANSFORMATIONAL PROJECTS
CURRENTLY UNDERWAY

integrate customization.

DECIDING WHERE TO GO ON PCI’S DIGITAL

tional technologies — JDE and Salesforce.

Two additional projects that are currently

rently being addressed within PCI’s dig-

PCI Services has been proactive in the

For instance, as machine learning

JOURNEY

com — for both front-office and back-

underway will be completely transforma-

italization journey focuses on digitaliz-

implementation of digital solutions as we

becomes more accessible and artificial

It is one thing to decide to go digital and

office operations. There is tremendous

tive for PCI Pharma Services. The first is

ing core business processes. We started

progress on our digital transformation

intelligence becomes more mainstream,

another to determine where to go on a

complexity within a 3,500+ person busi-

our new digital platform for providing real-

in the project management space, put-

journey. As a result, digital technologies

we anticipate increasing our ability to

digital transformation journey. Our goal

ness serving 100 countries. Having our

time supply-chain information to custom-

ting digital tools in place that are inte-

have been core to our business strategy

provide customers with more informa-

is to take PCI Pharma Services to the next

sites using the same technology has en-

ers. This platform technology will closely

grated with our back-office and sales

for many months, and we and our custom-

tion and insights in the right format at

level — to improve our processes and in-

abled PCI Pharma Services to communi-

and very securely integrate our systems

force systems. These tools are designed

ers have greatly benefited from access to

the right time. Such agility within the

crease both efficiency and transparency.

cate more effectively and, thereby, oper-

with those of our customers so that the

to drive value to our customers in terms

these systems.

organization to identify problems and

By doing so, we add to our customer value

ate more efficiently.

supply chain can be managed from both

of making it easy to work with PCI. A

When customer demands for digital

propose novel solutions is a part of what

sides. The platform is being built from

roadmap covering a range of business

experiences continue to accelerate even

differentiates us from our competition.

CONVERSION TO COLLABORATIVE

the outside in, with the customer in mind,

processes to be digitalized has been

after the pandemic has ended, PCI Phar-

And, as we proceed on our digital trans-

ORGANIZATION

leveraging input from four strategic cus-

established

invoicing,

ma Services will be ready. It is likely that

formation journey, we will continue to

most a pharma supply chain service provid-

We also focused on converting PCI Phar-

tomers. We have partnered with a global

sales order processing, and material

many behaviors adopted in response to

evolve as a company, provide better cus-

er. The service of our project management

ma Services to a collaborative organiza-

engineering and design firm to ensure

requisitioning.

stay-home/stay-safe orders will remain,

tomer experiences, and create ongoing

specialists contributes to a positive expe-

tion by implementing Microsoft Teams

the system is of the highest quality. The

We are also implementing an electron-

particularly if they contribute to greater

opportunities for future growth with our

rience for our customers. Until recently,

as a platform for connection. Today, as

launch of this digital platform is expected

ic quality management system, further

efficiency and reduced costs. We can

continued focus to be the bridge between

project management activities have been

many as 1,800 employees can simultane-

in Q3 2020.

data insight projects, and initiatives in

expect fewer large, in-person events

life-changing therapies and patients.

predominantly manual and people-based.

ously work remotely. Notably, this conver-

Real-time information that will be

the human resource environment around

However, it is difficult to cost-effectively

sion was complete prior to the advent of

accessible to customers will include

communication, learning, and perfor-

scale in a manual environment. More peo-

the COVID-19 pandemic, positioning us

inventory, production, distribution, and

mance management. In the future, we

ple must be added to do more work, which

to provide continuous support to our cus-

shipping data. With this system, we are

also plan to pursue a number of projects

becomes impractical due to overwhelming

tomers. We have been able to maintain not

seeking to provide our customers with as

involving packaging automation.

inefficiencies — once again, digital solu-

only all of our customer relationships but

much transparency as possible around

tions can help address this issue.

also our sales growth.

their projects from the time we receive

REALIZING MEASURABLE BENEFITS

their request to the delivery of their prod-

Even though we began our digital trans-

proposition and to our core equity as well
as drive growth.
PCI Pharma Services is first and fore-

In addition, the prolific use of apps, digi-

and

includes

tal processes, and data in everyday life is

DRIVING INSIGHTS WITH DATA

uct. We are focused, however, on provid-

formation journey just 18 months ago,

driving expectations for similar capabili-

To leverage the large quantities of digital

ing only data that are most relevant and

PCI Pharma Services is already realiz-

ties in the workplace. People are reliant on

data we are now collecting across the or-

critical to our customers’ projects, and

ing measurable benefits. As mentioned

digital services at home, and they expect

ganization, PCI Pharma Services imple-

that positively impact their bottom lines.

above, the conversion to a collaborative

them at work too. Digitalization and con-

mented data analytics tools. These tools

To do so, we have needed to connect

sumerization of the enterprise is a strong

are driving new insights that are inform-

many different technologies at multiple

reality that cannot be ignored.

ing decision-making processes through-

sites together and present the various

The implementation of digital solutions

out the company. Data modeling tools are

types of data through an interface that is

has started to increase our efficiency,

IMPLEMENTATION OF FOUNDATIONAL

helping, for example, with procurement

easy to access and understand. In addi-

and we expect to realize further gains as

TECHNOLOGY

and pricing. All of these insights and bet-

tion, each customer — and each project

additional tools and systems are added.

One of the first projects that PCI tackled

ter-informed decision-making allow us to

for a given customer — may require real-

Our ability to scale has also improved.

involved the implementation of founda-

offer better service to our customers.

time tracking of different data. There-

Current and future investments in emerg-
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organization has been fortuitous during
the COVID-19 pandemic.

P
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DEPTH FILTRATION

GROWING DEMAND FOR VIRAL VECTORS

clarification. Centrifugation is the tradi-

Viral vectors are used to manufacture

tional technology and is commonly used in

gene therapies and gene-modified cell

production. It can handle high solid loads

therapies (e.g., chimeric antigen receptor

and is typically used at the research scale

or CAR-T cell therapies), and hundreds of

for viral vectors. However, centrifugation

clinical trials are currently underway to

has high capital costs for large-scale com-

investigate potential new gene and cell

mercial use and is difficult to scale due to

therapy drug candidates. As a result, the

lack of a robust scale-down model, and as

demand for viral vector manufacturing ca-

such is not generally used for cGMP pro-

pacity is growing rapidly, with estimates

duction of rAAV. Microfiltration tangential

for the compound annual growth rate rang-

flow filtration (MF-TFF) is another option

FIGURE 1. Data mining output showing depth filter loading, protection of sterilizing grade filters,
and step yield for various serotypes of rAAV produced in SF9 or HEK293 cell cultures. No significant
differences were noted between serotypes, though SF9 cell cultures generally provided higher depth filter
loading and sterilizing grade filter capacity post depth filtration versus HEK293.

Filter

Millistak+® D0HC

but has not been widely adopted for viral

Millistak® C0SP

vector clarification, as the unit operation

Millistak® C0HC

nearly $815 million by 20233 and just over

can be complex relative to other approach-

$1.01 billion by 2026.1

es, and single-use options are limited.
Normal flow filtration (NFF) using depth

As with recombinant proteins and anti-

approach for clarification of rAAV, as NFF

bodies, recombinant adeno-associated

generally provides good yields for rAAV

AND ELINA GOUSSEINOV, MILLIPORESIGMA

MilliporeSigma demonstrates that depth filters clarify
AAV vectors, helping to overcome the unique separation
challenges presented by these important vectors for
gene therapy.
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Sterilizing Grade Filter
Capacity Post DF (L/m2)

Yield

> 250

> 1000

> 80

150–250

500–1000

70–80

100–150

< 500

< 70

vectors at a reasonable cost with mini-

cell culture processes, typically using in-

mal process development complexity.

sect (Sf9) or mammalian (HEK293) cells.

Depth filters can clarify a wide range of

During early clinical phases or for low-

cell culture feed streams in a single-use

dosage applications, rAAV production

format. It is also easy to link a polishing

tured (diatomaceous earth/cellulose and

vest pH ranges and have different hydro-

tends to be performed using adherent cell

membrane filter to a depth filter in series

polyacrylic fibers/silica for traditional

phobic interactions than most antibodies,

cultures; however, for larger late-stage

to provide a fully single-use flow path and

and synthetic filters, respectively) have

which creates different watch-outs for the

clinical- and commercial-scale processes

efficient operation.

electrostatic and hydrophobic proper-

use of adsorptive filters.4 While it can be

There are several types of depth filters

ties. In addition, many depth filters utilize

beneficial to have some adsorptive inter-

available, including conventional, graded

charged resin binders to create the filter

actions, there must not be too many or the

After transfection or infection to pro-

density, and newer synthetic products. For

matrix, which can also interact with the

virus may be retained by the filter, leading

duce rAAV, lysis is typically performed to

clarification, they have nominal pore siz-

feed. The tortuous path mechanism exists

to reduced yields. Additionally, the larger

release the virus from the cells. While me-

ing of 0.1–60 µm and are often multilayer.

because the filter medium is porous, but

size of rAAV relative to monoclonal anti-

chanical or salt-based lysis is possible, de-

Depth filter devices are available in a wide

not in a consistent manner. It makes turns

bodies can alter harvest considerations.

tergent lysis is often accomplished using a

range of sizes to accommodate process

and twists that create nooks and pockets,

Finally, rAAV production processes can

surfactant, such as Triton X-100 or Tween®

development scale (1–10 L) through com-

in which smaller particles can be trapped.

vary significantly, as different cell lines

20. Breaking open the cells releases large

mercial manufacturing scales (200 L to

Due to these additional mechanisms, it is

and bioreactor types are used, as well as

quantities of DNA into the bioprocess flu-

>2,000 L), and individual devices can be

possible to remove particles smaller than

various viral serotypes produced with

id, which generally is degraded with the

stacked together in a non-product contact

the micron rating, such as DNA. It should

addition of a nuclease such as Benzonase®

holder to provide linear scalability. Depth

be acknowledged that depth filters with

endonuclease.

filters are thus true “plug-and-play” solu-

the same nominal range will not have the

tions, as these single-use devices require

exact same pore size distribution, adsorp-

no clean-in-place solution.

tive, and tortuous path properties, leading

actors is preferred.

B Y THOMAS PARKER, YOUNESS CHERRADI, Ph.D., CLAIRE SCANLAN,

Depth Filter Loading (L/m2)

viruses (rAAV) are manufactured using

(>200 L), suspension cell culture in biore-

ROBUST HARVEST
CLARIFICATION FOR ADENOASSOCIATED VIRAL VECTORS
VIA DEPTH FILTRATION

Yield

Millistak® D0SP

ing from 18% to 20%.1–3 The value of the

and membrane filters is the most popular

Sterilizing Grade Filter
Capacity Post DF

Clarisolve® 20MS

market is also predicted to grow, reaching

CLARIFICATION IS KEY

Depth Filter Loading

After these steps are executed, rAAV
must be harvested from the bioprocess

to differences in their overall performance.

solution. Clarification is performed to
separate undesirable materials from rAAV

THREE MECHANISMS OF SEPARATION

to ensure good capacity utilization dur-

While the performance of depth filters is

rAAVs PRESENT UNIQUE HARVEST

ing downstream operations. The primary

typically thought to depend on their micron

CHALLENGE

clarification step removes larger particles,

rating — or how tight the filter is for size-

rAAV processes present unique harvest

such as cells and cellular debris, and, if

exclusion purposes — depth filters also

challenges, not only due to the commonly

necessary, a secondary step removes col-

operate by two additional mechanisms.

used lysis step but also because of their

loids, submicron particles, and other con-

Depth filters can retain particles larger

physiochemical characteristics. Depth fil-

taminants, including host-cell proteins

than the micron rating, but they also can

ters have been traditionally optimized for

(HCPs), host-cell DNA, and macromolecu-

remove contaminants via the tortuous path

use with recombinant protein and antibody

lar DNA complexes. A final polishing filtra-

through the depth of the filter structure.

process streams, in which the target prod-

tion step is then performed with a biobur-

In addition to these sieving mechanisms,

ucts are relatively high in concentration

den reduction filter.

they remove unwanted contaminants via

and mostly have near neutral isoelectric

adsorption.

points. rAAV vectors, on the other hand,

IMPORTANCE OF DEPTH FILTRATION
There are several methods for achieving

Adsorption is achieved because the

have slightly acidic isoelectric points and

materials from which they are manufac-

are thus negatively charged at typical har-

WITH THE GOAL OF
REDUCING THE WORK
REQUIRED FOR EACH rAAV
PROJECT, MILLIPORESIGMA
REVIEWED INTERNAL
DATA TO UNDERSTAND
TRENDS IN DEPTH FILTER
PERFORMANCE FOR
rAAV CLARIFICATION
FROM Sf9 AND HEK293
CELL LINES.
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THOUGH ADHERENT CELL
LINES CAN USUALLY BE
CLARIFIED USING ONLY
A MEMBRANE FILTER,
OUR STUDIES SUGGEST
THAT FILTRATION
CAPACITY AND
CONSISTENCY OF THE
CLARIFICATION STEP
GREATLY IMPROVE
WITH THE USE OF A
DEPTH FILTER.

tional media, which can enable higher DNA

membrane filters to measure the decrease

lysis technique, and nuclease treatment.

and HCP impurity clearance.

in flow as a function of volumetric through-

Parameters such as feed flux, pressure

put. rAAV yield was also determined using

endpoint, and recovery flush should all be

typical ELISA or qPCR analytical methods.

considered in order to achieve consistent

MILLISTAK+® AND CLARISOLVE® AS A
PLATFORM FILTER TECHNOLOGY FOR rAAV

The results indicate that Millistak+®

quality attributes of particle reduction,

CLARIFICATION

and Clarisolve® depth filters provide high

yield, and purification. For example, the

Because there are many different depth

depth filter loading, protection of steriliz-

appropriate loading level will depend on

filter options and rAAV vectors present

ing grade filters, and high yield for rAAV,

the total cell density, feed flux, the exact

unique challenges, process development

including consistent results between mul-

lysis conditions used, and other pretreat-

requires thorough screening and investi-

tiple different serotypes from both Sf9

ments to the process stream. Additionally,

gation of depth filters before selection for

and HEK293 cell cultures (Figures 1 and

product yield is likely the most key qual-

rAAV clarification. With the goal of reduc-

2). We also demonstrated the scalability of

ity attribute of the unit operation and can

ing the work required for each rAAV proj-

our depth filters across bench, pilot, and

depend on background buffer character-

ect, MilliporeSigma reviewed internal data

process scales (within plus or minus 10%).

istics, product aggregation, differential

to understand trends in depth filter perfor-

Furthermore, a comparison of results for

pressure endpoint, and the filter used for

mance for rAAV clarification from Sf9 and

two-stage and single-stage filtration solu-

clarification.

HEK293 cell lines.

tions indicated that, in 90% of cases, a
single-stage filtration solution provided at

PARTNERING WITH MILLIPORESIGMA

clarification data to create an rAAV plat-

least comparable yield, loading, and steril-

MilliporeSigma’s global team has expertise

form, considering several factors, includ-

izing grade filter protection. This result is

in production and purification of viral vec-

ing cost, footprint and ease of use (depth

in line with those from other bioprocesses

tors and can support customers in every

competing transfection or infection meth-

filter capacity and sterilizing grade filter

with similar cell densities. Though adher-

region where viral vector bioprocessing is

odologies. This heterogeneity brings into

capacity), yield (product binding), and

ent cell lines can usually be clarified using

relevant. We offer onsite process develop-

question the feasibility of a platform clari-

flushing and recovery protocols. Con-

only a membrane filter, our studies sug-

ment support, as well as remote process

fication unit operation.

trolled experiments were then conducted

gest that filtration capacity and consisten-

development consulting.

to confirm the findings.

cy of the clarification step greatly improve

Data from more than 50 studies involv-

Our R&D team is deeply involved in
both product and application develop-

with the use of a depth filter.

PORTFOLIO

ing clarification of eight different AAV sero-

MilliporeSigma offers a wide range of

types produced in either Sf9 or HEK293

OPTIMIZATION STILL NECESSARY

gene and cell therapies. These efforts are

depth filters. For rAAV clarification, our

cells using Clarisolve® 20MS, Millistak+®

This study clearly demonstrates that the

focused both on adapting existing prod-

options include traditional and fully syn-

C0HC, C0SP, and D0HC, and Millistak+®

robust performance, ease of use in manu-

ucts to viral vector production and purifi-

thetic filters. Millistak+® traditional fil-

HC Pro D0SP depth filters were then evalu-

facturing, and scalability of MilliporeSig-

cation, and specific product development

ters are composed of diatomaceous earth

ated. Filter screening experiments includ-

ma depth filters make them ideal choices

targeting the industry.

and cellulose and are available in a wide

ed the Pmax™ constant flow rate test for

for clarification of rAAV vectors. It is still

With all of these resources dedicated to

range of micron ratings. These filters

depth filters and membrane filters to mea-

essential to recognize that unit operation

the support of customers in the viral vector /

ment for rAAV vectors and viral-based

have been heavily adopted for recombi-

sure the increase in pressure and turbid-

outputs can vary between processes due to

gene therapy space and the advancement of

nant protein harvest clarification and

ity as a function of volumetric throughput

differences in feed characteristics and pre-

technology to support their process devel-

purification. Clarisolve® depth filters are

and the Vmax™ constant pressure test for

treatments, such as cell culture attributes,

opment and manufacturing efforts, Milli-

produced using polypropylene/cellulose

poreSigma is in a unique position to help our

and diatomaceous earth and possess

customers develop and implement efficient,

open micron ratings. They have gradient

cost-effective, fit-for-purpose bioprocesses

layering that provides a capacity increase
over conventional filters and were originally designed for clarification of high-

FIGURE 2. Average step yield calculations across various depth filters for clarification of rAAV
from SF9 and HEK293 cell culture.

cell-density cell cultures.

that overcome the specific manufacturing
challenges presented by rAAV and other
viral vectors.
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RECENT EMPHASIS
ON DEVELOPING NEW,
NONADDICTIVE PAIN
KILLERS HAS CREATED
OUTSOURCING SUPPORT
FOR THE PRODUCTION
OF HIGHLY POTENT
COMPOUNDS ALSO
CONSIDERED TO BE
IRRITANTS, SUCH AS
CAPSAICIN AND ITS
DERIVATIVES.

> HPAPIS

ESSENTIALS OF AN
INDUSTRY-LEADING CDMO
PARTNER FOR HIGHLY
POTENT PROJECTS
> BY BRIAN P. HANEY, Ph.D., ALBANY MOLECULAR RESEARCH INC. (AMRI)

CDMOs that routinely handle highly potent compounds must
raise the bar for containment, safety, and industrial hygiene.
Diverse capabilities across chemistries, purification
technologies, and analytical techniques — combined with
the ability to support projects seamlessly from discovery
to commercial production — speed the development of
complex and unstable highly potent active pharmaceutical
ingredients (APIs) and their formulation into safe, approved,
high-quality medicines.
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DEMAND FOR HIGHLY POTENT APIs

populations. The higher potency enables

ucts coming through the pipeline can be

pounds or whether they are installed, set

CONTINUES TO GROW

greater efficacy at lower doses, often

safely produced at high quality and within

up, and used correctly?

The value of the global market for highly

with reduced side effects. In addition,

the appropriate time constraints.

potent active pharmaceutical ingredients

the loss of patent protection for branded

(HPAPIs) is estimated to be expanding at

drugs based on HPAPIs is creating further

ASSESSING THE SAFETY PERFORMANCE

qualification program. The most effective

a compound annual growth rate of 6% and

opportunities for contract manufacturing

OF HPAPI CDMOs

approach is to use a third-party certifica-

predicted to reach $24.9 billion by 2025.1

of potent compounds.2

Assessment of a CDMO’s ability to truly

tion agent. One of the most well known

handle highly potent compounds in a

in the highly potent space is SafeBridge

This healthy growth is driven, in part, by

Most reputable CDMOs have addressed
these questions by adopting some type of

advances in clinical pharmacology and

CDMOs MUST ELEVATE THEIR

safe manner can be challenging. Cur-

Consultants, Inc., a subsidiary of Trinity

oncology research. The development of

CAPABILITIES

rently, the industry standard threshold

Consultants, Inc., that focuses on occu-

targeted therapies such as antibody-drug

Many HPAPIs are not only potent, but

for potency is 1 µg/m3 of airborne particu-

pational health and safety for the pharma-

conjugates, which contain highly potent

also highly complex. As such, contract

lates, and any compounds with occupa-

ceutical, biotechnology, and fine chemi-

cytotoxic payloads, has also been a key

development and manufacturing organi-

tional exposure limits (OELs) below that

cal industries.

contributor.

zations (CDMOs) that seek to offer sup-

are considered highly potent. However,

While oncology remains the dominant

port for HPAPIs must have state-of-the-art

many pipeline candidates have OELs 10

BROAD RANGE OF CAPABILITIES NEEDED

indication, APIs across the board are

engineering capabilities, facilities, and

times lower than that. It is absolutely

Since an increasing percentage of pipeline

becoming more potent as well, includ-

equipment that will protect plant workers

essential that CDMOs operating in the

candidates are becoming more potent,

ing those for the treatment of diabetes,

and the environment plus sophisticated

HPAPI space continuously update their

players in the high-potency CDMO space

cardiovascular diseases, central nervous

synthetic chemistry and process develop-

capabilities to ensure the safe handling

must have a broad range of manufactur-

system disorders, and musculoskeletal

ment expertise.

of even the most potent compounds.

ing capabilities and be able to implement
them at small to large scale.

diseases. There is a shift in the pharma-

Indeed, it is essential for CDMOs that

How can a customer know if the technol-

ceutical industry from general blockbust-

routinely handle highly potent compounds

ogy and engineering systems employed by

For early clinical trials, highly potent

er drugs to more targeted therapies that

to take further steps to manage safety from

a CDMO are appropriate? How can they

drugs are typically required in very small

are often more potent and provide more

the perspective of containment and indus-

tell if glove boxes and isolators address

quantities, and therefore containment

directed treatment to smaller patient

trial hygiene. They must ensure that prod-

the needs of current highly potent com-

systems suited for small-scale operations
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AMRI’s Response to
COVID-19
In response to the COVID-19 pandemic, AMRI immediately established
a corporate task force to ensure a coordinated response across our global network,
focusing on employee health and safety and
the delivery of products and services that
benefit patients. Modifications of day-today activities have been implemented and
continue to be monitored for the protection
of our employees and to comply with local,
regional, and country guidelines. Actions
have also been taken to ensure continued
access to raw materials, personal protective
equipment, and other needed supplies.
Our CEO John Ratliff has conducted weekly
virtual town hall meetings to update employees on the situation and take questions.
Daily updates with senior staff are conducted to address ongoing efforts related
to the status of operations and employee
health and safety protocols. We have stayed

This fragility creates challenges for

Leader” by SafeBridge as part of its recer-

nation of corporate structure/standards

tion of single-use containment solutions.

production and delivery. It is important

tification under the SafeBridge program

and strong project management teams at

For each manufacturing campaign, a new,

to understand the nuances of the chem-

for “Potent Compound Safety Certifica-

each site underlies AMRI’s success as a

disposable, preconfigured containment

istry with respect to impurity profiles.

tion.” It is the first facility in the pharma

reliable and trustworthy HPAPI and drug

system is rapidly set up and ready to oper-

Advanced analytical capabilities in the

industry to receive this designation. This

product outsourcing partner.

ate. This can lead to a dramatic reduction

form of state-of-the-art instruments and

certification confirms that AMRI not only

techniques that can be implemented in a

meets the standards identified to be an

INVESTING FOR THE FUTURE

ing from one product to another. This

ahead of the various regulations that apply to our facilities across the United States
and around the world to deliver the support
both our employees and customers need
during this evolving crisis.

contained environment are essential to

industry leader for the safe handling of

With the nature of potent compounds

approach also helps to mitigate the cost

successful process development.

HPAPIs, but currently holds the top posi-

evolving at a fairly rapid pace, it is es-

of containment infrastructure.

tion for potent compound safety in the

sential to build flexibility into our sys-

With respect to specific product tech-

industry category for this classification.

tems. AMRI works closely with equipment

nologies, AMRI is investigating capabili-

Doing so has enabled us to continue operating in a safe manner and, as importantly,
take on new projects from multiple customers developing new therapies or evaluating
existing products on the market with the
potential to treat COVID-19. We are actively
working on 5–6 projects above and beyond
what we expected to be doing just a couple
of months ago, including increased production of the APIs rocuronium bromide, norepinephrine bitartrate, propofol, and hydroxychloroquine sulfate, for which AMRI is
the sole U.S.-based active DMF holder.

lytical capabilities, marrying our process

With the acquisition of our steroid/

manufacturers and constantly tests our

ties for antibody production to enable full

R&D group with highly functional ana-

hormone facility in Valladolid, Spain, we

procedures — from isolator operation to

support for clients with ADC candidates.

lytical assets in our West Lafayette, IN,

provide these unique capabilities as well.

containment technology integration — to

We already have expertise in cytotoxic

facility. Mass spectrometry, high-perfor-

In addition, our Burlington, MA., and

ensure that they remain relevant. As com-

payloads and can perform conjugation

mance liquid chromatography, NMR, and

Glasgow, Scotland, sites offer high poten-

pounds become increasingly potent, we

steps in the discovery space. We are excit-

other advanced technologies enable us

cy fill-finish services designed to support

often find that the existing equipment is

ed to be adding capabilities for the pro-

to tackle very difficult problems and pro-

the processing of highly fragile, complex

capable of meeting stricter containment

duction of antibodies and other biologic

vide high-level structural characteriza-

HPAPIs into formulated products. Having

requirements. We need to modify the way

products and to expand our conjugation

tion, stereochemistry, and other detailed

expertise in drug product manufacturing

in which we use the equipment to achieve

capabilities beyond the discovery phase.

information required to quickly establish

enables us to further support our custom-

those lower levels.

impurity profiles.

ers as their projects move through clinical

To address this need, AMRI has developed a center of excellence around ana-

These capabilities also ensure that

phases and into commercial production.

AMRI can respond rapidly when manufac-

in the risk of contamination when chang-

In the process area, we are investing in

One of the hallmarks of this approach

equipment and technologies necessary

is detection, and thus our ability to test

to implement flow chemistry for highly

for compounds or surrogate compounds

potent compounds. This technology can

turing issues arise. Having such a high-

END-TO-END SUPPORT

is crucial. As our analytical capability

not only reduce the cost and time of pro-

tech support team available immediately

AMRI’s ability to support customers from

improves, we are able to measure lower

cess development and scale-up, it can also

enables AMRI to identify problems rap-

the discovery stage through final product

and lower levels of compounds. We mar-

enable the implementation of chemistry

are necessary. It is essential, however, to

cant challenges from an industrial hygiene

idly and then quickly develop and imple-

manufacturing for highly potent products

ry the capabilities of the equipment to

that is too hazardous to be performed in a

be prepared to support successful pro-

perspective.

ment solutions so that project timelines

is a differentiator. Often, the discovery

our ability to detect, measure, and moni-

batch setting, opening up opportunities to

can be maintained.

and manufacturing world do not overlap.

tor highly potent compounds. By taking

access novel molecular entities and sim-

grams as they move through later clinical

The chemistries of these HPAPIs vary

phases and on to commercialization. As

considerably and require expertise in

Indeed, success that is built on a diver-

With our strong discovery group, which is

this approach, AMRI is prepared to meet

plify synthetic routes to complex highly

such, facilities, equipment, and engineer-

organic synthesis, many different purifica-

sity of capabilities and offerings provides

located at our Buffalo, NY, facility, AMRI

future needs.

potent compounds.

ing systems must also be in place to allow

tion technologies, and wide-ranging ana-

great value. A CDMO like AMRI that clearly

is able to support customers beginning

There is also a recognition in the indus-

for the safe production of larger volumes

lytical capabilities, all implemented under

has a commitment to working with highly

at the early discovery phase and as they

try that the equipment required, particu-

of HPAPIs.

appropriate

conditions.

potent compounds is a more reliable part-

move projects into R&D.

larly in drug product facilities working

At Albany Molecular Research Inc.

Many pharmaceutical companies looking

ner. We have the breadth of capabilities,

We provide an effective bridge between

with highly potent products, is extremely

(AMRI), the majority of HPAPI projects fall

for specific technologies will bring their

including advanced analytical technolo-

the two that enables a seamless transi-

expensive and challenging to qualify and

in the realm of treatments for blood can-

projects to AMRI to leverage our ability to

gies, to enable the development of CMC

tion, after which process development and

run. To address these issues, our Glasgow

cers, including leukemia and lymphoma. In

perform reactions under pressure, such as

sections without the need to use subcon-

scale-up can occur as an HPAPI candidate

facility is at the forefront of the applica-

addition to this large pipeline of programs,

hydrogenations, within a high-containment

tractors and the ability to quickly adapt to

moves through preclinical to early- and

we are seeing increasing interest in potent

environment; our expertise in chromato-

keep programs on track.

then late-phase clinical development and,

steroids as older products in the steroid

graphic separation of potent compounds;

world are being revisited for potential new

and our capabilities in the lyophilization of

MORE THAN TWO DECADES OF

erful for customers to have AMRI shepherd

applications. We are one of a select few

HPAPIs and formulated products contain-

EXPERIENCE WITH VERIFIED

a program using all of the resources in our

CDMOs that can offer support for steroids

ing them.

PERFORMANCE

network. This approach provides greater

containment

ultimately, to approval. It can be very pow-

We also support smaller and emerging

AMRI has several facilities with expertise

speed and helps to avoid the often lengthy

pharma companies that require physical

in HPAPI development and manufacturing.

delays associated with technology transfer.

Recent emphasis on developing new,

potent compound handling capabilities.

We have worked with highly potent com-

Importantly, corporate environmental,

nonaddictive pain killers has created

We help ensure their projects move seam-

pounds at our Rensselaer, NY, facility for

health, and safety (EHS) standards are

outsourcing support for the production

lessly through the development cycle,

over 25 years. At our R&D center, we pro-

applied across all AMRI facilities to ensure

of highly potent compounds also consid-

including those with accelerated develop-

vide process development and ancillary

that everyone is operating under the same

ered to be irritants, such as capsaicin and

ment designations.

services (i.e., stability studies, impurity

rules with respect to containment, toxicol-

characterization) for even the most potent

ogy, and industrial hygiene. In addition, a

and hormones in a full-fledged facility with
an established track record.

its derivatives. We are also involved in
the development of HPAPIs with derma-

EXCELLENT ANALYTICAL CAPABILITIES

compounds, enabling efficient scale-up

single project manager serves as the point

tological applications. Such compounds

ESSENTIAL

and technology transfer to our clinical and

of contact, ensuring that all of the rel-

can be tremendously potent — perhaps

Many of the targeted, highly potent com-

commercial manufacturing sites.

evant disciplines are involved in projects

with application via a droplet at the end

pounds in the pipeline are inherently un-

of a toothpick. As such, they pose signifi-

stable and extremely complex.
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In April 2020, the Rensselaer manufac-

from the outset, thus enabling projects

turing facility was designated an “Industry

to move at an optimal speed. This combi-

P
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> CELL THERAPIES

A PERSONALIZED
CELL THERAPY CHAIN
MANAGEMENT PLATFORM
> B Y MATTHEW LAKELIN, TRAKCEL

The supply chain for autologous cell therapies is highly
complex and requires cooperation between all members of
the value chain, from healthcare providers to couriers and
manufacturers. TrakCel’s cloud-based platform addresses
the need for robust supply chain management, efficient
utilization of resources, regulatory compliance, and the
control required to safely manage cell therapies through
clinical trials to commercial approval.

UNIQUE SUPPLY CHAIN CHALLENGES FOR

are delivered to the right patients.

worth facing, because many of these drugs

Autologous therapies are especially chal-

tain throughout production and transpor-

are truly curative therapies for illnesses

lenging with respect to supply chain man-

tation. For autologous therapies, severe

for which no other therapies are available.

agement. These patient-specific therapies

time constraints are common, with raw

Though autologous cell therapy is a rela-

begin with the collection of biologic sam-

material samples collected from patients

tively new field, significant advances in

ples from the patient, typically in a clinical/

requiring delivery to the manufacturing

equipment and distribution have already

hospital setting. These raw materials must

site within 24–48 hours. Scheduling of

manifested. However, there is always a risk

then be transported to the manufacturing

sample collection must be coordinated

that when these vital therapies arrive at

center, which may in many cases be geo-

with the manufacturing center to ensure

the hospital, the people who receive them

graphically distant. Appropriate cells are

production assets (e.g., cleanroom space,

will not know how to properly handle them.

isolated, and in some cases genetically or

technicians) will be available when the

A greater cultural understanding will help

otherwise modified, grown to sufficient

starting material arrives.

alleviate these concerns.

quantities, and then returned as a finished

Both the raw materials and cell therapy

therapeutic product for infusion into the

products will have specific storage condi-

TRAKCEL IS CONTRIBUTING TO THE

same patient.

tions with at best reduced cell viability a

SOLUTION

The need to obtain patient-specific start-

consequence of loss of temperature con-

There is more that can be done to maxi-

ing materials and then return the product

trol. Many are transported and stored in

mize efficiencies within the overall autolo-

manufactured using those raw materials

liquid nitrogen, which requires special

gous cell therapy supply chain. TrakCel

back to the same patient sets autologous

handling. These cell therapies can also be

was established in 2012 to provide a com-

cell therapies apart from off-the-shelf

damaged if they are not thawed correctly.

prehensive technology solution for robust
supply chain management at an individual

(allogeneic) cell therapies and conven-

132 PHARMA’S ALMANAC

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

Q2 2020

presented by autologous cell therapies are

Cell therapies are challenging to main-

AUTOLOGOUS CELL THERAPIES

tional biologic drugs. Establishing a chain

IMPROVEMENTS IN CULTURAL

therapy level. A joint enterprise between

of identity for the cells from the outset is

UNDERSTANDING

AwenID, a technology company spun out

essential to ensure that the right products

The additional supply chain challenges

from Swansea University, and Biotec Ser-

THE NEED TO OBTAIN
PATIENT-SPECIFIC
STARTING MATERIALS
AND THEN RETURN
THE PRODUCT
MANUFACTURED
USING THOSE RAW
MATERIALS BACK TO
THE SAME PATIENT
SETS AUTOLOGOUS
CELL THERAPIES
APART FROM OFF-THESHELF (ALLOGENEIC)
CELL THERAPIES
AND CONVENTIONAL
BIOLOGIC DRUGS.
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SUPPLY CHAINS CAN
BE STREAMLINED WITH
TRAKCEL’S PLATFORM
THROUGH THE EFFICIENT
COORDINATION OF
SAMPLE COLLECTION,
LOGISTICS,
MANUFACTURING,
AND TREATMENT
ADMINISTRATION
WITHIN A SINGLE
PLATFORM.

vices International, a specialist provider of

rapidly identified and resolved. The soft-

product combination. They are also able to

Our quality team helps to ensure that

ware is integrated with established third-

review product data captured through the

each TrakCel system is compliant. As a

party service providers (couriers) and their

supply chain (e.g., temperature excursions)

pharmaceutical software vendor, we can

systems, providing visibility and control

and make decisions concerning product

provide very detailed assistance regard-

across the entire supply chain.

integrity. Courier companies, meanwhile,

ing the validation of each TrakCel system.

Supply chains can be streamlined with

push and pull data to and from the system

TrakCel’s expert IT team, meanwhile,

TrakCel’s platform through the efficient

as they manage material pickups and prod-

designs and delivers a fully compliant host-

coordination of sample collection, logis-

uct deliveries.

ed solution using Amazon Web Services

tics, manufacturing, and treatment admin-

Operations personnel have visibility

(AWS) as the cloud-based platform. The sys-

istration within a single platform. Rules

into current enrollment and the status of

tem includes security controls and contin-

and constraints are applied to configure

each patient’s therapy and can manage

uous monitoring to prevent any egregious

schedules for each product and supply

protocols and products, coordinate activi-

access (though none has occurred to date).

chain, with manufacturing capacity and

ties based on real-time alerts, and even

The entire process — from design to

throughput maximized by tracking and

assess compliance at different clinics

implementation of the final, validated soft-

managing each step of the workflow.

with product-handling and data-capture

ware platform through to our professional

requirements.

services — is overseen by a dedicated proj-

The TrakCel system can be operated as

ect manager who provides guidance on

a standalone platform or through integration with a customer’s internal IT infra-

A FULL-SERVICE SOFTWARE PLATFORM

specific requirements for the given Trak-

structure. The user-friendly interface is

While the initial plan was to be a software

Cel solution, project scoping and resource

device agnostic and provides access to the

company only, TrakCel has become a full-

assignment, solution planning and deploy-

intelligent scheduling functionality and

service company. We recognize that the

ment, and assurance that the project is

pre-populated courier booking system. In

cell and gene therapy industry is still devel-

delivered on time.

addition,

functionality

oping and that many companies are transi-

For customers who need additional

ensures compliance with product-specific

tioning from paper-based to digital supply

assistance using their TrakCel platforms,

processes. Global supply chains are also

chain management for the first time. Since

we also offer TrakCel Training Services,

supported with multilanguage capabilities.

our founding, we have supported a number

including classroom (which took place

workflow-driven

Impact of COVID-19 on the
Autologous Cell Therapy
Supply Chain
The COVID-19 pandemic has only
caused limited disruption to the
treatment of patients with autologous
cell therapies. Before receiving treatment,
many patients have had to be tested for
COVID-19. In hot spots with high case numbers, only patients with lower tumor loads
have been treated to reduce the risk of cytokine release syndrome and thus the need
for ICU beds. In addition, some in-patient
treatment has moved to outpatient solutions to minimize the exposure of patients
to the novel coronavirus.
Similarly, areas for collection of starting materials have, in some places, been
moved to limit access to areas where COVID-19 patients are located, and couriers
have had to work closely with hospitals/

clinics to adjust their activities. They have
also had to deal with the decrease in available passenger flights, and have adapted
well by finding alternative freight options or,
in some cases, driving when they would have
previously flown.
In the clinical trial arena, many studies involving last-resort treatments, including
autologous cell therapies, have been put
on hold. However, as ICU bed demand has
decreased, these studies have been the first
to resume.

of clinical trials in North America and Eu-

pre-COVID-19) and remote, in-depth, and

risk across a broader pipeline, including

manufacturing. Alternative approaches

chain management services to the biotech-

SUPPORTING THE ENTIRE CELL THERAPY

rope, helping our customers confirm and

interactive courses to ensure that every-

therapies for different indications, as well

to inserting genetic material into cells

nology industry, TrakCel’s vision was to

SUPPLY CHAIN

manage both chain of identity and chain

one in the supply chain has the knowledge

as both autologous and allogeneic prod-

will provide opportunities to drive down

create a client-driven, collection-to-admin-

The goal of TrakCel’s platform — to span

of custody for their cell therapies, sched-

required to effectively use the TrakCel sys-

ucts. We anticipate that more personalized

both production times and costs.

istration supply chain management plat-

the entire supply chain — means that a

uling and sample collections, and product

tem. We also provide on-call, 24/7 global

CAR-T cell therapies and cancer vaccines

All of these trends are shaping the

form for the orchestration and efficient

wide range of users interface with the

delivery. Each new customer benefits from

application support.

will be developed based on patient-spe-

way TrakCel is evolving our supply chain

management of cell and gene therapies at

system. The platform is primarily used

the experience we have gained support-

ultra-low-temperature–controlled

supply

clinical trial and commercial scale.

by therapy owners and clinical trial spon-

cific neoantigen profiles to overcome the

orchestration platform. While the sup-

ing supply chains for many different types

EVOLVING TO MEET CHANGING INDUSTRY

challenges presented by solid tumors. The

ply chain for allogeneic therapies is not

ability to modulate therapeutic responses

quite as complex as that for autologous

therapy

sors to track products from collection to

of cell therapies through a more effective

NEEDS

orchestration software addresses the need

administration, manage clinical trials, and

management solution.

As the cell therapy field continues to ma-

to avoid side effects and maximize out-

products, significant tracking is still

for robust supply chain management, effi-

assess vendor performance and resource

Our project teams work with all stake-

ture, there are many challenges that must

comes can also be expected.

required, and a robust approach to man-

cient utilization of resources, and regulato-

utilization across the supply chain, as well

holders in the supply chain to develop

be addressed. One of them is the need for

Advances are also being made in the

aging the supply chain is needed for both

ry compliance without increasing workload

as to provide audit-ready records that dem-

solutions that meet regulatory require-

standardization. There has been some

time it takes to develop autologous,

types of cell therapies. In addition, for

or complexity for end-users by delivering

onstrate compliance.

ments and industry best practices while

movement in this direction, but different

genetically modified cell therapies. One

both types of products, TrakCel helps

providing the best possible user experi-

data sets are still required from health-

of the key issues for these treatments is

reduce costs by increasing the efficiency

ences for each customer. We take a risk-

care providers even for very similar prod-

the cost and time involved in viral vector

of supply chain management.

TrakCel’s

cloud-based

cell

the visibility and control required to safely
manage cell, gene, and immunotherapies

Other users include physicians and
nurses

who

are

supporting

patients

P

from clinical trials to commercial-stage

throughout a treatment. They establish

based approach and will suggest addition-

ucts. Systems like TrakCel can help the

drug delivery. The fully configurable plat-

the initial recording for the chain of identi-

al alerts/alarms for high-risk processes

industry establish a standard approach to

form delivers personalized processes and

ty and also use the scheduling functional-

to make sure customers can overcome

data collection for specific types of cell

workflows for every participant in the sup-

ity to determine the best dates for sample

any challenge. Specific support services

therapies.

ply chain, allowing cell and gene therapy

donation by the patient. Manufacturers

include supply chain process mapping,

Lead autologous cell therapy develop-

innovators to safely manage and change

(internal sites of the sponsor or third-party

process and workflow design, determina-

ers are also building more flexibility into

Matthew Lakelin

scale with confidence.

contract service providers) also manage

tion of reporting needs, project manage-

their supply chains by submitting regula-

Vice President of Scientific Affairs and Business Development, TrakCel

The full chain of identity tracking is

their schedules in the TrakCel platform by

ment, and user experience design.

tory applications that include the use of

maintained from collection to adminis-

tracking inbound starting materials, con-

We also offer some out-of-the-box inte-

both fresh and cryopreserved starting

tration, ensuring that the right patient

firming receipt, scheduling courier pickup

grations with complementary service pro-

material. This approach allows for two

receives the right treatment. Visibility and

of the final product, and notifying the clin-

viders, as well as bespoke development

different manufacturing paradigms and

transparency are achieved with real-time

ic that a shipment is on the way.

services for the integration of any system

reduced pressure on the supply chain,

reporting (and alerting if necessary) of

Quality assurance personnel find the

across a customer’s supply chain. Most

because some of the material can be

each therapy’s progress through the sup-

platform useful for reviewing supply chain

notably, the integration of courier systems

stored for months rather than 48 hours.

ply chain. Chain of custody tracking and

information and confirming chain of iden-

dramatically simplifies the supply chain

control allows any potential issues to be

tity and chain of custody for each patient/

and removes an element of risk.
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Many cell therapy companies are also
expanding their portfolios to spread the
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COVID-19 SUPPLY CHAIN

This pandemic has exposed the complexity
of supply chains and their overall breakdown
in the medical and pharmaceutical fields globally,
and this is just as true for other strategic fields, such
as telecommunications or energy.

What’s Next for
the Supply Chain
Post-Pandemic
BY GWENAËL SERVANT, Ph.D., NICE INSIGHT

T

nal steps of the production of the drug are

or sales functions. However, over the last

performed according to GMP conditions,

decade, we have seen a significant in-

namely formulation and packaging. Last

crease in the funding of biotechs — com-

but not least, wholesalers and distribu-

panies in the health sector seeking new

tors will step in so that the customers can

drugs, treatments, or technologies. This

access their treatment.

financing is done through venture capi-

We can thus see that this supply chain

tal, private equity, or large pharmaceuti-

— from the first elements of chemistry to

cal groups through partnership. Venture

the final box in the hands of the patient —

capital investments increased from $7

involves dozens of intermediaries spread

billion in 2014 to $14 billion in 2019, with

across many countries. For the latest gen-

a peak at $17 billion in 2018.1 It will be in-

erations of drugs, often called biologics,

teresting to see if the investment flow is

manufacturing is still mainly performed

maintained at these levels for research

in Europe and the United States and pro-

only or if it’s in part devoted to developing

duction costs are not yet a critical ele-

regional means of production.

ment, but that could change especially as

A very interesting report from Natixis

patents expire. However, the very large

research, 2 published on March 30, 2020,

o point out that we are experiencing a

The CDMO Boom in Asia

unique time is an understatement. A pan-

Let’s dwell for a moment on an example of the drug sup-

allowed the West to be more lax in regard

number of reagents and pieces of equip-

suggests various alternatives for what

demic of such magnitude, even though

ply chain for a common medication with a moderately

to environmental protection.

ment involved in these processes are

could arise from the crisis. We see in par-

we have seen its like played out in many

complex chemical molecule. A prescription drug has

This massive transfer to Asia resulted

manufactured in Asia, which brings us

ticular four main points:

blockbusters, was not something we actu-

two components: its active pharmaceutical ingredi-

in many closures of industrial sites in

ally anticipated. It’s a bit like one of these asteroids

ent (API, the molecule) and its pharmaceutical form,

Europe and the United States. Only the

that could hit the earth: we shiver at the thought, but

which includes the addition of excipients and its for-

sites producing molecules with higher

Four Possible Solutions

it doesn’t go any further, because the odds are so low.

mulation (tablet, capsule, etc.). While the production

added value remained, and a minority of

The main difference between the ac-

The goal today is not to see if the crisis was foresee-

capacities of pharmaceutical forms are still widely

sites producing the chemical intermedi-

tive ingredient production sites and the

able or if it could have been handled nationally and in-

present in Europe and North America, this is no longer

ates. From 2005 to 2010, as pressure on

pharmaceutical production sites is at the

ternationally in a different way — there’s a lot to say on

the case for the production of molecules. A molecule

the selling price of medicines increased

Capex level. It is much more expensive

the subject, but that’s beside the point. Without getting

typically requires between 10 and 20 individual steps

(especially in Europe), China saw a con-

to build or even maintain a site for the

into off-kilter predictions about what the future holds

of synthesis from raw materials (from basic chemi-

centration of intermediate manufactur-

production of chemical molecules than

— there are enough columnists for that — let’s explore

cals common to many sectors) to arrive at the API. The

ers. It is now no longer uncommon to see

a site for the production of pharmaceuti-

how current events may change the healthcare sector.

last three steps must be carried out under GMP condi-

high-volume APIs based on a very small

cal forms. Moreover, safety and environ-

This pandemic has exposed the complexity of supply

tions, according to strict standards to ensure quality.

number of companies with no real contin-

mental standards are more restrictive for

chains and their overall breakdown in the medical and

These GMP sites are regularly inspected by national

gency plans. Reactions to the COVID cri-

chemistry than they are for pharmacy.

Figures 1A and 1B show that this move-

pharmaceutical fields globally, and this is just as true

and international health authorities. Since the late 1990s,

sis have varied by country; for instance,

This explains why the outsourcing of

ment may have already begun. We can

for other strategic fields, such as telecommunications

the first stages of synthesis have been mainly trans-

India reacted to the pandemic by limiting

manufacturing to countries with lower

see a drop in direct investment in China

or energy. The COVID crisis demonstrates that we have

ferred to Asia, and more specifically to China. These pro-

the export of commonly used APIs.

manufacturing costs started with chemis-

and a slowdown in world trade. However,

lost sight of the fact that the multiplication of supply

grams left pharmaceutical groups that owned a number

Once the active ingredient has been

try before spreading to other operations.

it seems unlikely that there will be a mas-

and the constant demand for low prices went hand-in-

of factories to go to specialized subcontractors, and that

manufactured, it is sent to pharmaceuti-

Financial support has typically focused

sive and rapid return to what has taken

hand with production, manufacturing, and distribution

was the start of the CMO/CDMO boom. Since these first

cal production sites either in Asia, Eu-

less on manufacturing, as it is considered

spread across the globe.

manufacturing steps do not require regulatory control, it

rope, or the United States. There, the fi-

de-prioritized compared with research
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back to the global supply chain.

• A return to regional value chains
instead of global ones, to share risks;
• An increase over time in public
spending on health, unemployment
compensation, and business support;
• A recognition that the state must
have a role in developing strategic
industries; and
• An understanding (even in the United
States) that everyone benefits from
proper social protections.

more than 20 years to relocate.
This restoration could be done selec-
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The scale of the current crisis, from
which we have not yet emerged, and which
had not been seen since the Second World
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tively, depending on the sectors defined

tries can play in the economy. Nations do

as strategic by the states, with health be-

not always have the reputation of being

ing one of them. French industrials in the

excellent strategists or good managers.

healthcare sector have been questioning

Likewise, the private sector is not exempt

the public authorities on the country’s ex-

from all reproach. So, how can we com-

cessive dependence on imports of drugs

bine the best of both?

classified as “major therapeutic inter-

The current crisis may offer a solution

ests” and the impoverishment of the in-

through the creation of sovereign wealth

dustrial network in France. A report from

funds large enough to influence the econ-

the French Senate underlined this issue

omy, as suggested by Mark Gilbert from

in September 2018.3 The observation also

Bloomberg.4 Several countries have estab-

arose at a symposium held on May 14,

lished such funds over many years, with

2019, at Les Invalides in Paris, organized

the Norwegian fund the largest to date,

by healthcare professionals (and during

valued at nearly $940 billion. Last sum-

which I had the pleasure of speaking) and

mer, the EU planned to create a European

at which solutions were proposed to be co-

sovereign fund, which proved difficult to

ordinated with the state.

finalize at the time for legal reasons be-

This brings us to the role that coun-
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There has been a massive global response to
the COVID-19 pandemic. Many pharmaceutical
companies have been making significant efforts
to develop tests, treatments, and vaccines for
COVID-19. They are leveraging and sharing
their profound scientific knowledge. In addition
to searching for potential new vaccine candidates (12–18
months before becoming available) and investigating
inventories of research portfolio structures, existing technologies and treatments are also being looked at. These
include compounds formerly tested on other viral pathogens, such as Ebola and HIV. Around 20 companies, such
as Gilead, Pfizer, AbbVie, GSK, and Novartis, have potential medicines in various stages of development, with at
least four existing drugs now in late-stage clinical trials.
At the end of this crisis, we will need to ask ourselves what
can be done to better leverage the collective wisdom within
the pharmaceutical industry and academia to accelerate the development of life-saving vaccines safely and
in quantities needed for global use. Equally important will
be the need to address the issue of maintaining a resilient
supply chain during such outbreaks to manufacture and
transport pharma goods quickly and safely to patients in
need. Western countries, knowing that their pharma supply
chain for APIs was mostly in Asia, realized that risks could
become a reality with such a rare and critical event as the
COVID-19 pandemic. Setting up local API supply chains
will be a very hot topic to anticipate and to transform into
reality with the support of public and pharma authorities.

Thierry Durand, Ph.D.,
Managing Director, Minakem

T

he pharmaceutical and biopharmaceutical
industries have responded promptly to the
COVID-19 pandemic challenge by evaluating possible utilization of available drugs,
speeding the clinical testing for the new application
for drugs originally developed for diseases with
similar clinical signs and complications, and looking into more innovative approaches. This is true
for many different therapeutics, such as antivirals
and monoclonal antibodies originally developed for
other pathologies and other treatments.
At the same time, vaccine developers have immediately
responded to the challenge, speeding the development
of the most innovative vaccines and redesigning vaccines
already in clinical trials for other diseases. To date, the global
COVID-19 vaccine research and development pipeline comprises 115 vaccine candidates, of which 78 are active projects and the others are in uncertain development stages.
Few of the most advanced projects have already moved into
clinical trials, and others will enter the first stages of clinical
evaluation soon. It is critical to ensure that projects proceed
through clinical trials, since not all of them will prove efficacy.
It is essential to keep the speed of development ongoing
and ensure the highest quality standards. However, a strong
focus needs to be put on identification and expansion of the
manufacturing capacity necessary for the vaccine manufacturing, once one or more vaccines is demonstrated as effective. At that point, the next challenge will be manufacturing
and global supply. We still have a long way to go; however,
the biopharma industry and all supporting industries have
so far demonstrated great engagement.

Daria Donati, Ph.D.,
Director, Business Development
and Innovation, Cytiva
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Q: What is your perspective on how the pharma
industry has responded to the COVID-19
pandemic? What lessons have been learned?
The industry is doing all it can to tackle the COVID-19 pandemic. We have learned that early
intervention, a crisis strategy, and proactive information disclosure are key, along with a mass
mobilization to secure critical supplies and prevent panic via a comprehensive approach
spanning resources, services, and information. In addition to widespread testing, there
is a need for proactive measures, such as staying at home and practicing social distancing,
which can help to flatten the curve to control the trajectory of this epidemic. Going forward,
planning for the future is critical. Experts must come together and share best practices on
pandemic preparedness. There is a need to step up collaborative problem-solving efforts in
which leaders in our industry share knowledge and build scenario plans so that we can anticipate outbreaks before they happen and, if possible, eliminate infectious disease altogether.

T

Andrew Bulpin, Ph.D.,
Head of Process
Solutions, MilliporeSigma

In a race to curb the pandemic, the pharmaceutical industry has
taken a collaborative approach, pivoted strategic focus, and
quickly mobilized resources — partnering with other pharma
companies, research centers, and government agencies to develop diagnostics, small molecules, biologics, and vaccines to detect,
treat, and prevent COVID-19. The progress is amazing and speaks
to the power of numbers united by a common goal — especially
when the stakes are high, as COVID-19–related deaths continue to
soar. This is feasible because of the established clinical operations
infrastructure and resources to quickly pivot and scale-up R&D
driven by innovation and commitment to providing physicians,
patients, and their families hope through promising treatment
options. Given the global impact of the pandemic, philanthropic
support beyond the United States has helped the pharmaceutical
industry make strides at an unprecedented pace in its quest to
contain COVID-19 and offer relief for those affected by it.

The pandemic has also exposed the fragility and interdependency of the global supply chain for pharmaceutical
drugs. It became painfully evident almost from the beginning of the COVID-19 crisis that a pandemic like this one
can significantly disrupt globally integrated pharmaceutical supply chains. As an example, approximately 20 drugs
in the United States are solely sourced from China, and,
equally important, several intermediates essential in the
production of APIs depend on a limited number of suppliers clustered in one region of the world. Similarly, fragile
situations are evident in the logistics of transporting raw
materials, excipients, APIs, and finished forms across regions. The industry will have to pay close attention moving forward to solid, granular, and wellestablished business continuity plans
(BCPs) for their critical materials to
ensure continuity of supply.

The fight against COVID-19 has also revealed industry flaws —
the fragmented and inconsistent messaging that left the public
confused about the proper course of action and best treatment
strategies and an initial chaotic approach to the distribution of
resources, which exposed the vulnerability of the supply chain.
The shortage and limited rollout of personal protective gear and
necessary equipment for treatment has had devastating repercussions. As an infectious disease specialist, I can understand
the difficulties posed by a pandemic of this magnitude. Going
forward, my hope is that we can take some of these key lessons
and continue to coordinate developmental
activities across companies with a coherent
message for the public to change today’s
vilified view of the pharma industry.

Dago Caceres,
Global Strategic Marketing Leader,
Pharma Solutions, DuPont
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The COVID-19 pandemic has unveiled the
complex landscape of the pharmaceutical
industry, highlighting its strengths and
weaknesses.

he entire bio/pharma industry understands
that the long-term solution for the COVID-19
pandemic is in their hands, and thus it has
reallocated resources and expertise to tackle
this challenge quickly and efficiently. It’s truly remarkable
to see how the industry has come together in the form of
collaborations and partnerships to leverage each other’s
knowledge to expedite the development and approval
of a new vaccine or treatment against the virus. Regulatory agencies are also rising to the challenge — the FDA
has launched a public/private initiative called Coronavirus Treatment Acceleration Program (CTAP) to speed up
the development of treatments for confirmed COVID-19
patients. The entire supply chain plays a role, including
excipient suppliers that might have technologies (i.e.,
adjuvants) that can make a vaccine more effective by intensifying the immune response to the vaccine’s antigen.
Every company in the supply chain should cooperate efficiently to solve this unprecedented health crisis.
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t has been impressive to see how fast the industry responded to the outbreak. Once the genome of the virus was discovered, many set out
to shut down the viral replication with many different approaches. It has been encouraging to see the
industry combine into consortiums and partnerships to
move forward with the manufacturing of the vaccines
and therapies under development. This contagion has
highlighted the need for partnering and the need for
approaches that address the symptoms and threat to
health as well as a desired vaccine. If the symptoms can
be controlled well with medications to the point that
the death rate of the patients can be severely reduced,
then a vaccine may not be required. This should push
many therapeutics to the front of the line for fast tracking while the search for an effective and safe vaccine
can be completed.

The interesting thing about all of the new information is that
we are finding that drug products used for other indications
may be helpful in treating the symptoms. The more that we can
find about our arsenal of drug products, the better chances we
have of being able to affect the pain, harm, and illness brought
on by a new contagion. The recent testing of hydroxychloroquine that showed that it was not effective as an antiviral was
seen as a disappointment; in my mind it was great information.
The drug is still useful. The tests showed that it reduced the Creactive protein associated with the inflammation that is a part

The pharma, biotech, and medical device
industry has taken a real ownership role
in finding solutions for this COVID-19
pandemic. We have seen tremendous
strides with vaccine development.
Diagnostic companies are developing
point-of-care tests in record time, and many
of the pharma companies are assessing
their existing approved therapies to see if
mechanistically any of these medications
could provide a therapeutic benefit.

of the cause of the secondary infections that are putting peoples’
lives at stake. That is great information. It helps to make the outbreak less dangerous. What else can we use that for? What other
indications should that older drug product be researched for?
Moving forward, we all need to be aware of the criticality of having spare capacity for production of pandemic critical medicines.
The government and our industry planned for pandemic influenza.
This one caught all by surprise because it did not fit into that neat
box. The facility of the future has to be robust, allow for fast implementation, and provide a way to scale out and scale up. There
are approaches and strategies at each segment of research and
development, engineering and construction, and manufacturing
that can be applied to allow the industry to reach product launch
and commercial production faster. Gone are the days when a facility/equipment is designed for one product. A robust approach for
manufacturing requires flexibility.
Partnering is being used to garner flexibility for the current scenario. Not every company houses all of the best R&D or every stage
of manufacturing — so most rely on partnering to get the best of
R&D, biological or chemical manufacturing, and final product filling and packaging. In each of these situations,
you want to do a thorough risk assessment of
your partners to ensure that, in the end, the
quality and the schedule are protected.
Christa Myers,
Senior Associate / Senior
Pharmaceutical Specialist, CRB USA

It has been an all-hands-on-deck mentality, and when we see the
overall number of products being studied, it shows how the industry
has responded in record time to address this global pandemic.
Additionally, it is great to see companies providing therapeutics
not only at zero cost, or as part of clinical trial, but based on an
altruistic approach of saving lives during a challenging period in
our history. We must continue to emphasize not only some of the
larger pharma companies who have products in development, but
also those numerous start-up biotech and medical technology
companies who are working on novel technologies to treat
patients currently as well as preparing for a future pandemic. The
U.S. FDA must continue to become engaged at an earlier level
and have answers for companies in an accelerated period of time.
Clinical development is a function of approval
and action by the U.S. FDA, so the two must
work in a symbiotic manner.

Joe G.N. "Skip" Garcia, M.D.,
Chief Executive Officer, Aqualung
Therapeutics
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Q: What is your perspective on how the pharma
industry has responded to the COVID-19
pandemic? What lessons have been learned?

T

he industry response to the current global pandemic has demonstrated our ability to come
together and pool knowledge/
resources in a time of need. Every company that has a relevant technology, from
antivirals and vaccine platforms to DNA
synthesis and antibodies, has put their
best bet forward to try and defend the human population against this threat. It has
been inspiring to witness.

response networks to emerging threats.
Having a vaccine ready to begin phase I
testing by March 2020 was quite a feat,
though the infrastructure to sequence,
design, and deploy these measures needs
to shrink timelines drastically to prevent
spreads like we are currently witnessing.
Preliminary de-risking and platform testing
must be deployed in advance of threats,
rather than while in the throes of an international shutdown.

However, as well-intentioned and committed as the industry response has been thus
far, I believe it is time to begin asking both
ourselves and our policy makers why such
a response was necessary. For example,
we currently have the technology to build
a vast centralized network of known antivirals for rapid screening against emerging
threats. Why is it not in place? We have the
technology to build rapid-response systems
for vaccinations. To that end, I can at least
speak for ourselves: at Strand Therapeutics,
we are working to build platform technologies to streamline and preempt the threat of
emerging pandemics.

It is on us to design and motivate systems to
mitigate future outbreaks. It is on the most
influential in our industry to motivate massive coalitions against these threats, and
not simply position individual companies to
profit the most from contributions. This will
be not only a huge step towards securing
public health, but a massive leap towards
restoring the public confidence in the biotech industry as an industry of goodwill that
is working toward patient benefit.

As an industry, we need to work together
to motivate our policy makers to build in
incentivization structures for rapid global

Jake Becraft, Ph.D.,
CEO & Co-Founder,
Strand Therapeutics

The pharmaceutical industry responded to the COVID-19 pandemic in a responsible manner and is fully supportive of efforts of various governmental
agencies in responding quickly to the
challenges this pandemic represents.
Several pharmaceutical companies have
announced financial support to COVID-19
relief efforts, donated personal protective
equipment, and donated drugs like hydroxychloroquine sulfate and chloroquine
phosphate to a strategic national stockpile as possible treatments for COVID-19
patients. The pharmaceutical industry is
carefully monitoring its supply chain to
prevent and mitigate any potential shortages of important life-saving medicines.
Thanks to the industry efforts, there is no

shortage of essential drugs today. This
shows the resilience of the pharmaceutical industry to quickly react and adjust
its operational mode and maintain the
supply chain of medicines to the public.
The Pharma and Biopharma Outsourcing Association (PBOA), a trade group
that represents CMOs and other service
providers in the bio/pharmaceutical
sector, reported that its member companies remain committed to serving patients by manufacturing effective, quality products for their customers during
this global health crisis, and reports
no material disruptions to their operations. Based on the FDA’s Coronavirus
Treatment Acceleration Program (CTAP)
update on March 31, 2020, there are 10
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Chris Moreton, Ph.D.,
Vice President, Pharmaceutical
Sciences, FinnBrit Consulting

I think that the
pharmaceutical industry
has responded well
since COVID-19 became
a pandemic. We have a
vaccine going into trial and
several potential drugs
(both old and new) being
proposed for clinical trials. I
think governments, including
our own, did not do so
well. The U.S. response was
delayed by several weeks,
and we are now paying the
price and playing catch-up.

therapeutic agents in active trials and
another 15 therapeutic agents in planning stages. This can be summarized as a
remarkable effort by the pharmaceutical
industry together with the FDA’s regulatory guidance to identify the effective
drugs/treatments in the shortest possible time. Similarly, the developmental
efforts for potential vaccine for COVID-19
are progressing at a brisk pace in various
companies and laboratories.

Madhu Shaik, Ph.D.,
Executive Director
of R&D & Technical
Services, Alcami

he pharma industry has responded
extremely well to the COVID-19 pandemic. Considering the unprecedented scope of the pandemic, all aspects
of pharmaceutical supply chain contingency
planning have come into play, and to date only
a single drug was reported in shortage due to
COVID-19 in the United States. Safety stocks
across the pharmaceutical manufacturing network and warehouses have kicked in, and supply
to pharmacies has been uninterrupted. This will
not be indefinite and, should the lockdown extend many more months, one can expect a cascade of shortages. Nonetheless, the system has
proven resilient and able to cope with a crisis.

The pandemic has laid bare the limits of the current pharmaceutical manufacturing model and its heavy reliance on
China for starting materials and to a lesser extent for APIs
and drug products. This reliance has become both a strategic and an operational challenge: strategic, as both the
United States and the EU now consider China a strategic
competitor, at the same geopolitical level as Russia; and
operational, as solidarity between countries has more or
less broken down and export restrictions from China and
India have raised the stakes for the rest of the world.
I would advocate focusing on removing any incentives —
and perhaps even creating economic barriers — to importing essential drugs. This could include import duties
or establishing incentives that support local manufacturing. Regulations could also be established via the military
industrial complex to mandate use of locally made products. A combination of approaches can be very targeted
and simple to implement with focus. By creating a stable
economic environment, countries will have what they
need to establish sustainable manufacturing for essential APIs and drug products in the United States, Europe,
Japan, and other countries who wish to establish independent supply chains.

The pharma industry has rallied in the face of this pandemic. It’s been encouraging to see the innovative thinking, fast reaction, and collaboration among companies
on potential therapeutics to address SARS-CoV-2, the
novel coronavirus that causes COVID-19. We’ve focused,
as usual, on helping patients first and letting the economics follow that. It’s been unfortunate to see the impact on
ongoing programs for other diseases, with R&D largely
shut down in the laboratory and clinic. Going forward, we
should find safe ways to work as closely to full speed as
possible on all projects, even in the face of contagion. We
greatly contribute to the broader societal health outcome
of an additional two years of life expectancy gained every
decade. When multiplied across the billions in population that we serve, every day of shutdown in our industry
translates to hundreds of thousands of quality years of life
sacrificed when the availability of new
therapies to patients is delayed.

Keith Murphy,
Founder and CEO,
Viscient Biosciences

The pharma industry has come with full force in
collaboration with scientific experts, academia,
and governments to help diagnose, treat, and
prevent infection from the virus. The decades-long
investments made by the pharma industry in new
technology, research, and treatments have prepared
the industry to act in these unprecedented times.

We should create transparency via drug product labels and
a publicly accessible database displaying the country of
origin for both the API and the drug. This way, patients can
be given relevant information for them to be selective about
where their drugs are manufactured.

We’ve learned that unprecedented collaboration between government, health authorities, hospitals, and the private sector
is crucial to a rapid response to any new virus outbreak. Rapid
global response to early warning signs on new viruses and social
distancing measures by governments have tremendous influence on the overall impact and duration of a new virus outbreak.
Moving forward, the pharma industry will have to review its supply chain and implement contingency plans to better respond
to medicine shortages. Additionally, the
industry will strengthen its virtual engagement with patients and health providers
around the globe.

Andrew Badrot,
Chief Executive Officer,
C2 PHARMA

Suzanna Brown,
Global Marketing,
BASF Pharma Solutions
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Q: What is your perspective on how the pharma
industry has responded to the COVID-19
pandemic? What lessons have been learned?
From my Irish perspective, the pharma
industry has responded in a very humanitarian manner to the challenges we are all
now facing due to the COVID-19 pandemic.
It has responded with urgency, quite alien in what
is considered a conservative and cautious industry. In fact, all pre-existing business barriers have
been blown away in a united effort to fight this
global pandemic. The industry is working tirelessly as a fully committed and united team to
develop a vaccine, evaluate existing therapeutics, and share resources and information with its
historical industry competitors and peers.

ROU N DTAB L E

Alliances have been formed; former rivals are
now allies, with everyone working together for
the greater good. An example of this is the Covid Alliance that was set up in the Republic of
Ireland at the outset of the pandemic on Irish
shores. The Covid Alliance comprises all the major pharma manufacturing and engineering firms
in the Republic of Ireland, with the sole aim of
supporting the Irish Health Service Executive
(HSE) in their management of the COVID-19 pandemic in Ireland.

W

T
Kevin Smyth,
Global Director Process
Technology, Global Strategies
& Technology,
IPS – Integrated Project
Services Ireland Limited

e currently find ourselves in a global public health pandemic
that none of us have experienced before. From a corporate
perspective, Cambrex has adapted and has rallied to protect our employees, customers, suppliers, and communities. From a wider perspective, we are proud to be part of an industry that
is demonstrating how fast it can move in times of extreme need through the
number of programs that have been initiated in a short space of time to attempt to find treatments that could save the lives of critically ill patients who
have contracted the COVID-19 virus today and to develop a vaccine for the
virus tomorrow.
There will be much time in the future to reflect on the lessons learned from
this pandemic, but it will be right to look at supply chains, which have become
more global over the last decade and more. We have always been very selective when choosing our worldwide partners and suppliers, and to date, this
strategy has proven to be extremely valuable and effective in managing our
supply chains in such difficult times. The closure of borders and delays by
governmental activities were unforeseen.
Going forward, supply chains have to remain global as our industry provides products and services that are needed by patients across the world.
Post–COVID-19, there will likely be international agreements as to how to
manage the production and distribution of critical products should we face a
similar situation in the future, in an effort to minimize disruption to the industry’s supply chain and ultimately ensure that patients have access to them.
Communication and the methods used to communicate are likely to
change forever based on this situation. Without the ability to meet face-toface with our customers to discuss projects, we — like everybody else — have
been forced to use more telephone or video calls. In reality, this has been
easy for us to do, and business has continued largely unaffected. However,
we recognize that this is a result of the close relationships that we have built
with our customers over past years, which were founded on
close interaction, joint meetings, and a track record of
successful collaboration. We hope that this will continue to be possible in the post–COVID-19 times.

From a corporate point of view, I think it
is obvious that the biggest lesson is that
you cannot be overprepared for a situation such as this. As a CDMO working
in inhalation pharmaceutical and device
development, the products and therapies that we help design and develop with
our partners play key roles in supporting
patients with respiratory diseases, so the
consequences of this virus and the needs
of a response are very well known to us.

Stephan Haitz, Ph.D.,
President, CDMO Sales &
Marketing, Cambrex

Antony Fitzpatrick,
Executive Vice President
Operations, Vectura
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When the COVID-19 crisis started to unfold, we
immediately executed our crisis management
procedures, which include a variety of potential crises such as this one. Many of our team
members also have experience from previous
virus outbreaks, such as SARS and MERS.
The plan rapidly established key priorities for
the business, which we reinforced frequently
and clearly to our employees. We have learned
that daily communications are essential to
maintain the physical and mental well-being of
employees who have demonstrated unbelievable levels of resilience and creativity to keep
patients supplied, and that the risk management process and strong relationships with
suppliers that we have allow us to
maintain our position and
manage daily issues.

he COVID-19 pandemic is a truly universal event.
It has affected raw materials, workforces, compound development strategy, and logistics, with
no country or site left untouched by the crisis. As
a result, the industry’s ability to provide materials and drugs
to hospitals and clinics has been challenged, and the pharmaceutical industry (and the entire world) has had to react in real
time, often testing the effectiveness of solutions while implementing them. We will need to wait until the pandemic is resolved to take a full appraisal of how we responded and what
else we might do in a similar future scenario.
That said, the pandemic has already brought to light some lessons for our industry. The first has to do with supply chains. As
most companies have a globally distributed supply chain, the
coronavirus outbreak has at times led to strained, disconnected, and disrupted supply. Supply chain weaknesses have been
exposed, especially around the supply of personal protective
equipment (PPE). We have also seen some countries restrict
exports of medical equipment and ingredients.
The lesson for pharma and biotech leaders is to double down
on building agile but resilient supply chains. Ideally, supply will
not be dependent on any one region so it can withstand temporary shocks without being interrupted. We may see more
companies move toward localization of resources, supply, and

I

f there is one thing industry is learning from this
crisis, it is that we need a more diversified system of manufacturing supplies and completing
research. In order to reduce the vulnerabilities
that have been exposed in the system, supply chains
should consist of suppliers within multiple geographic
areas, with less complicated transportation and distribution routes. Additionally, by beginning to outsource
research programs, the industry reduces their necessity for constant on-site support, and places that requirement on the CRO industry, which is equipped and
capable to carry out those activities anyway, with expertise across drug development.

What does that mean for day-to-day business? When looking
for suppliers, organizations need to understand the full production and transportation chain. By carefully choosing suppliers, they can ensure that all supplies come from different
geographic regions that could serve as each other’s backup.
Companies need to look into the production chain of suppliers to find out if it includes multiple transportation steps to
get to the final product. Production from raw materials to the
end product at a single location is the optimum — a single
source at lowest price might no longer be the best strategy.

manufacturing as a result of the current crisis. Experienced CDMOs
can use their databases of cross-sourcing options to help customers diversify supply sources both reactively and proactively.
Another lesson is the importance of collaboration, both among
pharma companies themselves and with regulatory bodies to get
permission to produce additional materials and products. The
ability to adapt one’s manufacturing equipment, technology, and
workforce is particularly important during a crisis. Indeed, we face
a decreased demand for clinical trial materials for some types of
diseases, but we also see a significant increase in demand for compounds starting new clinical trials to treat COVID-19. The flexibility
that we are witnessing is impressive; the secure connection with
customers is driving new developments based on existing technology. The takeaway for CDMOs is to maintain and reinforce this
agility to serve our customers. Learning from the current COVID-19
outbreak, our goal for a future crisis will be to reinforce dynamic
risk management to minimize the impact on the business, our customers, and ultimately on patients.

Christian Morello,
Head of Global Supply Chain
Planning and Programs, Lonza
Pharma & Biotech

In a pandemic situation like COVID-19, human travel is the biggest
risk. Going forward, the industry needs to strategically think about
how they can reduce the amount of travel for their people. Working with suppliers who are (relatively) local is a key part of that.
Additionally, using existing technologies to connect with people
and implementing new, virtual forums for collaboration will help
to reduce the need for travel while allowing sponsors to maintain
control and consistent interaction.
Running a modern research lab with many suppliers, constantly
changing technology, and high demand for highly qualified staff
is complicated. Creating that complete infrastructure and having
it be able to continue functioning under extreme circumstances,
like a pandemic, makes it even more difficult. Moving forward, increased reliance on outsourcing will allow the biopharma industry to better continue research under the extreme circumstances
we’ve experienced with COVID-19.

Wilbert Frieling, D.V.M.,
Corporate Senior Vice President, Global
Discovery Services, Charles River
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DRUG MOLECULES

What two or three drug molecules do
you identify as having had the greatest
impact on society? What about on the
pharmaceutical industry?

I would
select three
distinct types
of therapies:

The groundbreaking work from Louis Pasteur
and his assistant Emile Roux to create modern
vaccine science through their work on rabies in
1885.
Since that time, vaccines have become part of
daily life and led to an amazing increase in life
expectancy. Today, measles represents one of
the best and most secure vaccine platforms, with
more than 3 billion inoculations since introduction with no systemic side effects. This resulted
in saving hundreds of millions of children’s lives
across the globe.
In the fight against COVID-19, the Institut Pasteur
is designing vaccines based on the measle platform via a recombinant approach.

Penicillin has had a significant
impact on society and the
pharmaceutical industry. As the
first true antibiotic, it ushered in
advances in therapeutic medicine.
Before penicillin, there were no effective treatments for infections caused by bacteria, including
cholera, tuberculosis, pneumonia, and typhoid
fever. Without penicillin, the majority of today’s
population may not be alive, as ancestors would
have likely succumbed to infections and died. Its
impact on society is truly remarkable. Another
drug that has had a tremendous impact on society
and the pharmaceutical industry is insulin, which
is used to treat type 1 and type 2 diabetes. Insulin
dramatically changed and saved the lives of those
suffering with diabetes and ultimately opened the
door for other forms of hormone replacement
therapies. Before the discovery of insulin, the only
treatment for those suffering from diabetes was
a near-starvation diet so their bodies could process the sugars they needed. Since the discovery
of insulin was ultimately the result of collaboration between a team of researchers and medical
professionals, it is a shining example of what can
be accomplished when industry and academic
researchers work together.

Andrew Bulpin, Ph.D.,
Head of Process Solutions,
MilliporeSigma
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Improvements in quality of life have largely come
about through small, incremental advances in
scientific understanding, translated into products
and policies over many decades. Each advance has
offered some improvement or mitigation against
significant risks to health, most frequently infectious
diseases. However, occasionally a step-change in
welfare has occurred due to single events.
One such event was the introduction of antiseptics in the 19th century. Carbolic
acid (a phenolic) was first employed in 1867 by Joseph Lister, surgeon at the
Royal Infirmary in Glasgow, Scotland, to clean his instruments and as an antibacterial spray during operations. Disinfection with carbolic acid meant that surgery was no longer associated with extremely high rates of mortality (25–50%)
due to postoperative gangrene and enabled the subsequent development of
myriad, routine surgical procedures.
Bizarrely enough, another product derived from coal tars, but in this instance
an antibiotic (from dye derivatives), has given us a second methodology to
chemically intervene in potentially life-threatening situations. Although penicillin is seen as the gateway discovery for antibiotics, I would like to suggest
that the sulfonamides (the sulfa drugs) offered an earlier glimpse of the potential of small molecules and paved the way for the antibiotic revolution in medicine. The earliest mass formulated and manufactured sulfonamide, Prontosil,
was developed in the laboratories of Bayer AG and gave rise to the modern
big pharma phenomenon. First prescribed in 1935, they are still used today for
some streptococcal infections.
Finally, I would like to nominate the most widely prescribed, wholly curative,
directly acting antiviral for hepatitis C — sofosbuvir. Building on the successes
of HIV research in identifying drugs to interrupt viral replication, the direct-acting antiviral agents have offered a
remarkable glimpse into the future of antivirals where our
understanding of pathways may be translated directly
into powerful therapeutic interventions.
Adrian Wildfire,
Scientific Director, SGS Life Sciences
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Today, COVID-19 has raised awareness of the
real risks caused by pandemics. Nothing would
be more devastating than a pandemic caused by
a contagious antibiotic-resistant microbe. Such
a pandemic would have devastating effects, far
dwarfing the serious impact we are currently seeing from COVID-19. Awareness around antibioticresistant microbes has increased over the past
three years, but now has reached an inflection
point. I expect to see substantial government
funding in this field in the coming years.
Aspirin, a simple-to-manufacture and cheap
drug with so many benefits that one could qualify
it as a sort of “miracle drug.”

The discovery of the first mass-produced antibiotic — penicillin — in 1928 by the British scientist Alexander Fleming.

The drug was originally developed and marketed
by Bayer in 1899, and amazingly Bayer still generates more than $600 million in sales of aspirin today, making it by far the most resilient drug of all!

Mass production and wide usage of the drug was
achieved during the second world war. Labeled
the “wonder drug,” penicillin single-handedly
changed the way we live and improved life expectancy. If we were to assess its impact in combination with all modern antibiotic derivation
thereof, this class of drugs saves billions of lives
a year, making antibiotics a foundation of our
modern civilization.

Andrew Badrot,
Chief Executive Officer,
C2 PHARMA

Throughout history, many drugs have proven
to be critical in promoting the survival of the
species. Attempting to distill the vast number
of seminal discoveries into a few that have had
the most impact on society and the pharmaceutical industry is a daunting task. Beginning in the
early 1800s, the discovery of a number of key medicines has improved our lives and extended our lifespans; each one has been so important. Determining which ones are most important depends on the
factors used to judge them, such as the scale of the
drug’s use and the benefit to society in terms of
pure volume of patients helped.
The lowly aspirin might fall into this category, as it is a
staple in just about every medicine cabinet in the world.
Another consideration would be those developed to treat
life-threatening conditions or previously untreatable

conditions. Before the discovery of insulin, type 1 diabetes,
as we now call it, was a death sentence. Before the discovery
of chlorpromazine, psychiatric disorders were treated with
lithium, electroshock therapy, and radical surgery.
Another argument could be made for those initial medicines that paved the way for an entire class of treatments.
Fleming’s discovery of penicillin marked the beginning of
the development of antibacterial therapy, and mustard gas
started the search for cancer chemotherapeutic agents.
It is the inherent toxicity of these treatments that resulted
in the pursuit of immune therapies that are effective with
limited side effects. My vote for two drugs with significant
impact on society would go to morphine and the smallpox vaccine.

Joe Cornicelli, Ph.D.,
Senior Director In Vivo
Pharmacology, Charles River
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Q: What two or three drug molecules do you identify
as having had the greatest impact on society? What
about on the pharmaceutical industry?

O

ver the last century, several
groundbreaking inventions
in drug discovery have contributed to a remarkable
increase in life expectancy. Against this
backdrop, it is difficult to identify three
drugs having had the greatest impact on
society. I’ve identified three that changed
the course of medicine.
Insulin: The discovery of insulin revolutionized both the therapy and prognosis of
diabetes. This is one of the most studied
diseases in the history of medicine, dating
back to Egyptian medical texts in 1552 BC.
Ever since the isolation of insulin from pancreas tissue in 1923, numerous efforts were
made to produce fully synthetic insulin,
from rDNA human insulin in 1978 to various
insulin analogs in 1996, aimed at optimizing
the insulin absorption, distribution, metabolism, and elimination. The dream someday is for a needle-free delivery of insulin
by oral route.
Penicillin: The accidental discovery in 1928
of penicillin, an antibiotic drug, changed
the history of medicine. Penicillin has become the most widely used antibiotic in
the world. It is impossible to imagine what
the world would be like without penicillin
and the progress we made subsequently
in the management of infectious diseases
with the currently available antimicrobial

The fight is still ongoing, with developments just starting in many applications.
We can just point out the wide variety of
technologies behind the development of
the COVID-19 vaccines. Platforms based
on DNA, RNA, recombinant proteins, and
viral vectors, to mention a few, have been
successful in the development of vaccines around certain diseases and less
successful around others. Every virus is
different, making the vaccine strategy
and technology that needs to be adopted
unique. It is too early to identify the one,
two, or three drug molecules that will
have the greatest impact.
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drugs. This discovery of penicillin led to the
synthesis of over 40+ drug molecules with
varying antimicrobial activity against different types of pathogenic bacteria.
Trastuzumab: Trastuzumab, approved in
1998, derives from basic molecular biology and animal tumor virology focusing on
receptor-mediated monoclonal antibody
drug therapy. It is a humanized IgG1 kappa monoclonal antibody that selectively
binds with high affinity to the extracellular
domain of the human epidermal growth
factor receptor 2 protein, HER2. More than
250,000 U.S. women are diagnosed each
year with invasive breast cancer, 20% of
whom have tumors with HER2 mutations.
Based on a published report in 2014, 85%
of these women (with HER2) are expected
to survive for at least 10 years with treatment with trastuzumab. In addition, the
success of monoclonal antibody therapy
has revolutionized the discovery programs
with more selective drug therapies, exemplified by more than 45 FDA-approved drug
products based on monoclonal antibodies.

Madhu Shaik, Ph.D.,
Executive Director
of R&D & Technical
Services, Alcami

However, such a variety of approaches
increases the probability of having good
candidates in the battle against COVID-19.
From our side, Cytiva is ensuring that we
can support all different vaccine approaches with our technology, knowledge, and
biomanufacturing platforms to provide
production capacity with speed, at a time
when fast response is
essential.
Daria Donati, Ph.D.,
Director Business
Development and
Innovation, Cytiva
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Jonathan Knight,
Director, Market Intelligence & New
Technologies, Cambrex

Since its discovery in 1928,
penicillin has saved millions
of lives around the world
and is still the most widely
used antibiotic globally.
The discovery has allowed
health professionals
to treat formerly lifethreatening illnesses, such
as bacterial pneumococcal
pneumonia, meningitis,
syphilis, and gonorrhea.
On a broader note, it has been stated that vaccinations have made the
greatest contribution to improved
global health of any human intervention besides the introduction of
clean water and sanitation. Since the
introduction of vaccines, two major
infections — smallpox and rinderpest — have been eradicated, polio
has almost been eradicated, and
measles is well on the way to eradication. Before the introduction of
vaccinations, deaths from smallpox
and measles were massive, with a
large portion of the population dying
from smallpox during an epidemic.
The COVID-19 pandemic, which the
world is currently experiencing and
has led to millions of infections and
tens of thousands of deaths worldwide, unfortunately emphasizes the
personal, social, and economic consequences of not having a suitable
vaccine during a pandemic.

P

latform technologies that allow for the therapeutic delivery and actuation of genetic therapy will continue to
transform medicine, with the greatest
impact yet to be seen. The “power of the
platform,” as it has been called, allows for
development of a singular technology to
be leveraged in order to treat a smorgasbord of diseases. By far, and for different
reasons, the two most promising among
these are Cas9 and mRNA therapeutics.
In seven short years, Cas9 has revolutionized genetic research and captured the
attention of the public at large with its
lofty ambitions. The ability to quickly and
efficiently target pieces of DNA for editing
utilizing the same ribonucleoprotein construct is an example of platform therapeutics (the same chemical material capable
of targeting a variety of indications via
small changes to sequence). In the coming years, we will see the clinical readouts
from the first Cas9 trials, as well as initiations of a host of new trials. Furthermore,
we will see how, once initial clinical proof
of concept is established, the “power of
the platform” will enable these technologies to be rapidly expanded to new and

emerging therapeutic areas. The ability to
fix underlying genetic mutations will continue to expand, and, with it, investor confidence in new and emerging technology
that builds upon Cas9’s editing ability to
correct for issues, such as off-target editing and low efficiencies. This positive feedback loop will prove to be transformative.
The second revolutionary movement in
the development of therapeutics is mRNA
as a gene delivery vehicle (otherwise
known as mRNA therapeutics). While initially pioneered by companies such as BioNTech (and later by Moderna), this field
will rapidly move the needle for therapeutic gene delivery. When an underlying genetic disorder results in a lack of protein
activity, a new, correct gene must replace
it. In some diseases, this gene replacement can be a transient process that only
needs a short amount of gene expression
to correct the mistake. mRNA presents
the most advantageous method to create
a single molecule substance (ribonucleic
acid, sometimes encapsulated in a delivery system) that can effectively deliver a
corrected gene to the cells. Efficient transgene delivery systems such as viruses are
incredibly expensive to manufacture due

There are two classes of drugs that I believe have had the greatest
impact on society: pain medications and antibiotics. Before pain medications — morphine being one of the first — surgery wards were full of patients
screaming in pain before, during, and after surgeries. That pain effect takes a huge
toll on the mental and physical well-being of patients and their families. Today, doctors’ offices and hospitals are places of care and comfort instead of torture suites.
Before the effective use of antibiotics, even simple common issues caused loss of
limb and loss of life. A case of strep throat at one point was a death sentence; now
it is commonly and easily cured.

to the need for large bioreactors and create acquired immune responses against
their viral capsid proteins. Synthetic nucleic acids, such as mRNA, can be cheaply
produced in enzymatic reactions that are
low cost and highly scalable, allowing for
rapid and cheap synthesis. Further, mRNA
is translated into protein in the cytoplasm
rather than the nucleus, creating a massive advantage in delivery over synthetic
DNA, where DNA has to reach the target
cell’s nucleus, which is highly guarded by
the nuclear membrane. Taken together,
the advantages of mRNA make it the most
highly suited vector for transient therapeutic gene delivery. The continued clinical development of these molecules will
demonstrate that this revolutionary turn
in genetic medicine will create a host of
new therapies that can treat diseases currently unreachable by modern therapeutics, leading to a breakthrough potential
as yet unimaginable.

Jake Becraft, Ph.D.,
Chief Executive
Officer & Co-Founder,
Strand Therapeutics

In my view, the three drug
types that have had the
greatest impact on society
are beta-lactam antibiotics,
monoclonal antibodies, and
beta-agonists, either for
asthma or for cardiovascular
disease.

The pharmaceutical industry was most impacted by the safety issues associated
with thalidomide. Although the drug industry was a couple of centuries old, it was
at this point in the 1960s that the harm from poorly documented and poorly understood pharmaceuticals was known. Soon after, the safety regulations and agencies
to enforce regulations were created to protect patients.

Christa Myers,
Senior Associate / Senior Pharmaceutical Specialist,
CRB USA

Chris Moreton, Ph.D.,
Vice President, Pharmaceutical
Sciences , FinnBrit Consulting
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Q: What two or three drug molecules do you identify
as having had the greatest impact on society? What
about on the pharmaceutical industry?
The all-time most impactful drugs on society
are those that caused massive shifts in society’s
structure. Penicillin opened an era where we heavily impacted life expectancy by beating back infectious diseases and shifted the age structure and
hierarchy of societies. Estradiol/progestin as contraceptive treatment completely changed society
for the better by providing women much greater
control over life choices and has had broad-reaching, positive impacts around the globe.

S

ocietal impact of pharmaceutical
products can be measured based
on lives saved or suffering mitigated. At the same time, pharmaceutical
companies must also generate revenues
to allow future R&D and to satisfy financial stakeholders. The discovery of new
molecules can also change paradigms
of development and manufacturing that
have implications for other companies.
There are several small and large molecules that stand out as particularly influential on society and on the pharmaceutical industry.

Small Molecules: A few small molecules
have had tremendous success saving
lives and reducing suffering over the last
100+ years. First, if penicillin had not been
identified as a frontline antibiotic in 1942,
about 75% of people today would not be
here due to their ancestors succumbing
to infections of various sorts. In 1899, aspirin (acetyl salicylic acid) was one of the
first compounds used routinely for pain
relief and to reduce fever or inflammation, and it is sometimes used to treat or
prevent heart attacks, strokes, and chest
pain (angina). More recently, in 1995 saquinavir was introduced as the first HIV
protease inhibitor that prevented progression from HIV to AIDS and eventually
led the way for follow-on compounds and
the “cocktail” mixture of protease inhibitors to treat HIV.
Large Molecules: On the large molecule
side, the history is shorter but no less
impressive. The first TNF-α antibody,
infliximab, was approved in 1998 for the
treatment of Crohn’s disease. The first
fully human anti-TNF antibody, adalim-
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The most impactful drugs on the industry have
been those that caused paradigm shifts. Humulin, at the forefront of recombinant DNA biotech
drugs, ushered us into an era that required us to
rename all other programs as “small molecules.”
Herceptin and other drugs led the way in the
current era of personalized medicine. More generally, the use of antibodies as drug therapies
has had a lasting impact on our thinking and
pipelines.

umab, was approved for the treatment of
rheumatoid arthritis a few years later. A
plethora of follow-on indications for various inflammatory conditions followed.
The introduction of these large molecules represents a remarkable addition
to the armamentarium available to physicians and their patients, because it put
targets previously considered “undruggable” with small molecules squarely in the
crosshairs. Suddenly, a specific step of
the inflammatory pathway could be targeted with laser-like precision rather than
the general approach of corticosteroids
and immunosuppressive antimetabolites. Antibody-based advances in other
therapeutic areas, especially oncology,
followed rapidly.

David Lyon, Ph.D.,
Senior Fellow, Research,
Lonza Pharma & Biotech

Gavin Samuels, M.D.,
Head of Strategy & Growth Projects,
MMDM, Lonza Pharma & Biotech
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Keith Murphy,
Founder and CEO,
Viscient Biosciences

Drugs developed to treat previous viral epidemics are being
used off label with the potential
to treat different disease aspects of patients with COVID-19.
These include: (1) chloroquine and
hydroxychloroquine, two antimalarials developed in the 1940s–1950s
and widely used for over forty years;
(2) Remdesivir, developed by Gilead,
which inhibits the RNA polymerase
of the Ebola virus; and (3) the combination lopinavir and ritonavir (Kaletra) developed by AbbVie, used
since 2000 as an AIDS treatment,
which was tested in 2018 on the
coronavirus MERS-CoV.
As companies develop new treatments and vaccines and repurpose
older drug products to fight COVID-19, the importance of excipients
used, either in (bio)processing or
formulation, cannot be forgotten.
Excipients play a critical role in the
pharmaceutical supply chain and
development of new treatments and
vaccines to fight COVID-19.

Suzanna Brown,
Global Marketing,
BASF Pharma Solutions

Historically, penicillin is one of the most important drug molecules ever discovered, which
triggered mass attention on antibiotics. Antibiotics have since continued to revolutionize
medicine by making some of the most infectious
bacterial diseases like tuberculosis treatable. Another molecule to mention of significant merit is a
synthetic insulin for treating diabetes. While it is
not a cure, treating patients with synthetic insulin
injections allows for the survival of millions as well
as providing them with a good quality of life.
As a result of a better scientific understanding of how diseases progress and spread, we are increasingly able to tackle
the root cause of the problem by deciphering the human
genome. The pharmaceutical industry is facing the following
challenge: to gain a deep and scientifically founded understanding of biochemical processes in the human body and
resulting diseases, followed by specifically engineered medications based
on novel modes of action.

Thierry Durand, Ph.D.,
Managing Director, Minakem

T

he first would be Humira, as one of the earlier humanized monoclonal antibody drugs. In 2019, it was
the world’s number one selling medication. This
medication has multiple indications and paved the
way for an antibody medicine to be highly effective in numerous conditions of unmet medical need. Additionally, providing
this therapy in different delivery forms is critical as it becomes
easier for certain types of patients to self-administer. Another
is certainly Keytruda, which has been revolutionary as an immunotherapy drug extending life for certain cancer patients.
Chemotherapy has a place in cancer treatment, but some of
the drugs like Keytruda working as an immunotherapy have
fewer side effects and clearly extend the life of specific cancer
patients. Gene therapy and immunotherapy
are revolutionizing drug development,
and this all started with the sequencing
of the human genome.
Joe G.N. “Skip,” Garcia, M.D.,
Chief Executive Officer, Aqualung
Therapeutics

The process of drug development takes time
and resources and is filled with uncertainty
about whether it will work, how safe and effective it will be (if it works), and how long before
something better comes along. Three inspiring
drug development stories, among many that have
stood out for me over the past three decades as
an infectious disease expert, include the following.
Antiretroviral protease inhibitors for HIV, which prevent viral
replication, are a prime example of what the pharma industry,
academia, and government can do together to turn a deadly
infection threat into a chronic, manageable condition. It is my
hope that we can replicate that collaborative approach to curb
the COVID-19 pandemic.
Anti-TNF monoclonal antibodies have changed the lives of millions of patients with many different untreatable conditions by
blocking TNF signaling to reduce inflammation and suppress
autoimmunity. This has paved the way for immuno-oncology.
As one of the first widely used monoclonal antibodies, antiTNF therapies mark a significant shift in the field away from
small molecule inhibitors to biologics capable of a level of precision previously thought impossible. Anti-TNF therapies have
some of the broadest potential uses of any monoclonal antibody and are currently used to treat rheumatoid arthritis, skin
diseases, gastrointestinal disorders, and cancer.
Selective serotonin reuptake inhibitors (SSRIs) have changed
the way we treat depression and anxiety by increasing the
levels of serotonin in the brain. Prior to the development
of this class of pharmaceuticals, treatments for depression
were greatly restricted due to the overwhelming adverse side
effects. SSRIs, which were some of the first drugs developed
through rational drug design, have provided a safer alternative to the previous treatments and have proven largely
successful in treating mood disorders. The development of
SSRIs has also helped to root mood disorders in biology and,
in doing so, has eroded the social stigma commonly associated with mental illness.
This list does not encompass the remarkable advancement in
other therapies, such as vaccines, antimicrobials, antipsychotics, antihypertensives, and others, but provides compelling examples of the power
of collaboration with modern medicine to improve the lives of people
around the globe.
Marco Taglietti, M.D.,
President & CEO, SCYNEXIS
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 Nice Insight and the Pharma’s Almanac editorial team would like to thank all the companies participating in this

quarter’s edition. The following are the profiles of the industry-leading companies that have appeared in this issue.

sampling and monitoring, provided that these
methods enhance, rather than reduce, the
assurance of the safety of trial participants.
In some cases, the transition from traditional

Regulating Clinical Trials
in Pandemic Times

to alternative methods for the delivery of
investigational products may require consultation with the FDA for further guidance and
approval.

Documentation of Changes and
Deviations

Abolis designs, builds, and secures novel bioprocesses for renewable chemical production
through the use of engineered microbes, and
makes tailormade processes for its clients to
source innovative bio-based, sustainable molecules for the flavor, fragrance, cosmetics, nutrients, and bioactives markets.

Since changes to protocols generally require
review and approval by relevant IRBs/IECs, the
BY DAVID ALVARO, Ph.D., NICE INSIGHT

guidance urges sponsors and clinical investigators to be proactive and to consult with IRBs/
IECs as early as possible to ensure consensus

While much of the attention within the industry in
the wake of the COVID-19 pandemic has focused on
maintaining critical supply chains and accelerating
efforts to develop therapeutics and vaccines against
SARS-CoV-2, it is also crucial that clinical trials
investigating new medicines and medical devices
can continue despite the current challenges.

T

approval of any modifications to protocols.
Exigent changes that must be enacted to pre-

COVID-19

outbreak

has

on the safety, welfare, and rights of clinical

increased the responsibilities of

trial participants by determining whether their

clinical trials sponsors to ensure

needs are best served through continued par-

the safety of trials participants and

ticipation in a given trial or by delaying or dis-

staff, while the public health response, sup-

continuing enrollment and/or participation.

ply chain disruptions, and ongoing mosaic of

These decisions must be made on a case-

broader impacts — including quarantines, site

by-case basis, factoring in the nature of the

closures, and travel limitations — have created

disease under study and that of the investi-

additional barriers to the execution of trials.

gational product, the ability to ensure safety,

To help clinical trial sponsors, investiga-

and further supply chain considerations.

tors, logistics companies, institutional review

For trials that are deemed critical and

boards/independent ethics committees (IRBs/

appropriate to continue, the FDA recom-

IECs), and other stakeholders to make rapid

mends modifying study conduct according

and informed decisions about their ongoing

to best practices. Traditional, centralized trial

trials, the U.S. Food and Drug Administration

models may not be feasible during the pan-

(FDA) released the FDA Guidance on Conduct

demic, as travel restrictions may prevent par-

of Clinical Trials of Medical Products during

ticipants from visiting an investigational site

COVID-19 Public Health Emergency.1 The guid-

for treatment or monitoring, and sites may

ance was first implemented in March 2020,

not be responsibly equipped to guarantee

without the usual process of prior public par-

protection of patients and staff from expo-

ticipation, owing to the exigency of the need

sure to SARS-CoV-2. The agency recommends

for an immediate response on behalf of the

that sponsors evaluate alternative protocols

agency, and was updated in early June.

and consider virtual trials models that limit
or avoid in-person visits to trial sites, includ-

Best Practices and Informed Decisions

ing phone contact, alternative locations for

The guidance implores stakeholders to focus

assessment (e.g., local labs), direct-to-patient
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www.acepodia.com
+1 415 366 7822
395 Robinwood Lane
Burlingame, CA 94010

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

vent immediate hazards to patients can be
implemented without board approval, but
these changes must still be reported afterward.
The guidance further recognizes that the
various disruptions to schedules and patient
visits may, in some cases, result in the loss
of specific data, including assessments of
efficacy endpoints, that would typically be
required for proper evaluation of a clinical
trial, and the agency urges investigators to

he

www.abolis.fr
+33 6 95 41 01 87
5 rue Henri Desbruères,
F-91030 Évry Cedex

Acepodia is a privately held U.S.-Taiwan biotechnology company committed to developing safe,
effective, and affordable immunotherapeutic medicines targeting cancers. Acepodia’s proprietary ACC
(Antibody Cell-Conjugation) technology platform
links tumor targeting antibodies to the proprietary
human NK cell line specifically selected for their
potent antitumor activity. The ACC technology can
be seamlessly combined with currently available
antibodies allowing for the rapid development
of new targeted therapies in multiple indications,
without the need for genetic engineering.

document missing data and the basis for their
absence in all cases.

Moving Forward with Clinical Trials
In this guidance, the FDA wisely synthesized
concrete recommendations for best practices
for clinical trials during the COVID-19 pandemic with pragmatic acknowledgments that
individual trials and patients — and challenges

Alkahest is a clinical-stage biopharmaceutical
company dedicated to discovering and developing treatments for neurodegenerative and age-related diseases with transformative therapies targeting the aging plasma proteome. The Alkahest
pipeline includes multiple therapeutic candidates
ranging from selected plasma fractions to proteintargeted interventions that aim to slow the detrimental biological processes of aging. Alkahest is
developing novel plasma-based therapies in collaboration with Grifols, a global healthcare company and leading producer of plasma therapies.
www.alkahest.com
+1 650 801 0474
125 Shoreway Road, Suite D
San Carlos, CA 94070

Ampersand Capital Partners is a Boston-based
private equity firm with more than 25 years of
experience in healthcare investing. Whether
manufacturing products or delivering services,
Ampersand’s professionals bring a rigorous
grasp of healthcare science, technology, and
operations to every opportunity. Ampersand’s
unique blend of skills and focused experience
has proven beneficial to their portfolio companies time and again.

www.ampersandcapital.com
+1 781 239 0700
55 William Street, Suite 240
Wellesley, MA 02481

AMRI, a contract research development and
manufacturing organization, partners with the
pharmaceutical and biotechnology industries to
improve patient outcomes and quality of life.
AMRI’s team combines scientific expertise and
market-leading technology to provide a complete
suite of solutions in discovery, development, analytical services, and API and drug product development and manufacturing.

www.amriglobal.com
+1.518.512.2345
26 Corporate Circle
Albany, NY 12203

not yet foreseen — may require a tolerance
for changes that would potentially invalidate
the legitimacy of clinical trials under other circumstances, along with proactive recommendations for documentation and transparency
about changes to or deviations from protocols that may be unavoidable. It is too early to
say how significant the disruptions caused by
SARS-CoV-2 will be to the power of the data
generated in ongoing trials, but the FDA is
striving to minimize negative outcomes.

P

REFERENCES
1. FDA Guidance on Conduct of Clinical Trials of Medical
Products during COVID-19 Public Health Emergency: Guidance
for Industry, Investigators, and Institutional Review Boards.
U.S. Food and Drug Administration. 3 Jun. 2020. Web.

Arranta Bio is building the best-in-class microbiome CDMO through the establishment of a
facility dedicated to process development and
cGMP clinical supply with a commercial-ready
capability. Their aim is to support the pioneers
in the development of healthcare therapies
based on live biotherapeutic products (LBPs)
targeting gut health and microbiome-related
diseases by providing development and manufacturing services that bring effective treatments to the market and patients in need.
www.arrantabio.com
info@arrantabio.com
 50 Pleasant Street
6
Watertown, MA 02472

Avara Pharmaceutical Services is positioned
to support small to midsize and large pharma
clients with commercial scale manufacturing, packaging, and supply of oral solid dose
and sterile drug presentations. Avara’s global
footprint has been built through acquisition of
top-10 pharmaceutical companies with demonstrated records of the highest quality and regulatory standards. Avara’s experienced teams
understand clients’ needs through delivering
high volume commercial products to multiple
geographies over many years.
www.avara.com
+1 405 217 7670
3300 Marshall Ave
Norman, OK 73072

Avid Bioservices is a full-service contract development and manufacturing organization
(CDMO), providing process development and
cGMP clinical and commercial manufacturing services for leading biotechnology and
biopharmaceutical industries. Avid is a trusted
partner for expert solutions and reliable results, with 25 years of biologics development
and manufacturing experience, backed by an
excellent regulatory track record for products
approved in 18 countries.
www.avidbio.com
+1 714 508 6100
	2642 Michelle Drive, Suite 200
Tustin, CA 92780
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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

Compugen is a clinical-stage therapeutic discovery and development company utilizing its
broadly applicable, predictive computational discovery platforms to identify novel drug targets
and develop therapeutics in the field of cancer
immunotherapy. The company is headquartered
in Israel, with offices in South San Francisco, CA.
Compugen’s shares are listed on the Nasdaq and
the Tel Aviv Stock Exchange under the ticker symbol CGEN.

www.cgen.com
+1 972 3 765 8585
Azrieli Center, 26 Harokmim St. Bldg D
Holon 5885849, Israel

FORMA Therapeutics is a clinical-stage biopharmaceutical company focused on the development and commercialization of novel therapeutics to transform the lives of patients with rare
hematologic diseases and cancers. Their drug
discovery expertise has generated a pipeline of
small molecule product candidates focused on
indications with significant unmet patient need.
The pipeline consists of eight product candidates, two of which are being pursued as core
product candidates for development.
www.formatherapeutics.com
+1 617 679 1970
500 Arsenal Street, Suite 100
Watertown, MA 02472
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Celerion’s 40+ years of experience, innovative
strategies, global capabilities, and expertise in
early phase research make them faster than
their competitors. That means you get key data
sooner, enabling you to make earlier go/nogo decisions about your drug’s development.
Celerion’s vision is to be the premier provider of
early stage drug development solutions to you,
achieved through experienced leadership, the
passion of their employees and a commitment
to excellence.

www.celerion.com
+1 402 476 2811
621 Rose Street
Lincoln, NE 68502

DURECT is committed to transforming the
treatment of acute organ injury and chronic
liver diseases by advancing novel and potentially
lifesaving therapies based on its endogenous
epigenetic regulator program. DURECT’s lead
candidate, DUR-928, is currently in phase II development for the treatment of alcoholic hepatitis (AH) and phase I development for the treatment of nonalcoholic steatohepatitis (NASH).

www.durect.com
+1 408 777 1417
10260 Bubb Road
Cupertino, CA 95014-4166

Globyz Biopharma Services is dedicated to
the sourcing and supply of commercial medicines for analytical research, drug development,
clinical trials, or bioequivalence studies across
all therapeutic areas. Globyz services include
comprehensive solutions for sourcing, storing,
and distributing pharmaceuticals for clinical trials such as comparator sourcing, global sourcing,
GMP-compliant storage, packaging, labelling and
kitting, imports and exports logistics, inventory
management, global distribution, and cold chain
supply.
www.globyz.com
+1 905 614 1818
	5155 Spectrum Way Unit 6, Mississauga,
ON L4W5A1 Canada
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Cidara is developing therapeutics to improve the
standard of care for patients facing serious fungal or viral infections. The Company’s portfolio is
comprised of breakthrough approaches aimed at
transforming existing treatment and prevention
paradigms, with its lead antifungal candidate,
rezafungin, and with antiviral therapies from Cidara’s proprietary Cloudbreak® platform targeting influenza and other viral diseases. Cidara is
headquartered in San Diego, California, and is
built around the core values of collaboration, integrity, accountability, urgency, and courage.
www.cidara.com
+1 858 752 6170
6310 Nancy Ridge Drive, Suite 101
San Diego, CA 92121

Federal Equipment Company offers 60 years
of expertise buying and selling pharmaceutical
processing and packaging equipment. They optimize the value you recoup for surplus equipment, while making the removal process easy.
And they ensure you get the equipment you
need quickly when sourced from their broad, onhand inventory of reliable used machines.

www.fedequip.com
+1 800 652 2466
8200 Bessemer Avenue
Cleveland, OH 44127 USA

Heat Biologics is a biopharmaceutical company headquartered in Morrisville, NC, and has
operations in San Antonio, TX. The company
has a proprietary gp96 platform to activate immune responses against pathogenic or cancer
antigens. The lead product, HS-110, is designed
to leverage gp96 to stimulate a patient’s own
T cells and is currently in phase II clinical trial
for non–small cell lung cancer treatment. Heat
Biologics has launched a program in collaboration with the University of Miami to develop a
vaccine designed to protect against COVID-19.
www.heatbio.com
+1 919 240 7133
627 David Drive, Suite 400
Morrisville, NC 27560
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Immunomedics is advancing the science of
antibody-drug conjugate (ADC) technology
with its next-generation ADC linker, designed
to effectively balance directed delivery of an
active therapeutic agent to the tumor site with
manageable side effects to help transform the
lives of people with hard-to-treat cancers.

www.immunomedics.com
+1 844 323-4668
300 The American Road
Morris Plains, NJ 07950

PCI Pharma Services is the trusted partner for
pharmaceutical and biopharmaceutical customers, providing clinical and commercial supply
chain solutions in the shared goal of improving
patients’ lives. The company addresses the global needs of their clients throughout the product
life cycle, including preclinical development,
clinical trial services, commercialization, and ongoing supply.

www.pciservices.com
+1 779 774 1428
3001 Red Lion Road
Philadelphia, PA 19114

Secant Group engineers implantable textiles
and biomaterials to facilitate the repair, recovery,
and regeneration of the human body. Throughout the product life cycle, we provide clients
with customized solutions, quality, and technical
expertise. Our mission is to continually advance
biomaterials technology into practical applications for the medical device and pharmaceutical
industries.

www.secant.com
+1 877 774 2835
551 E Church Ave,
Telford, PA 18969
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Merck KGaA, Darmstadt, Germany, is a leading
science and technology company in healthcare, life science, and performance materials.
Merck KGaA, Darmstadt, Germany, holds the
global rights to the “Merck” name and brand.
The only exceptions are the United States
and Canada, where the company operates as
EMD Serono, MilliporeSigma, and EMD Performance Materials.

www.emdmillipore.com
+1 781 869 5141
80 Ashby Road
Bedford, MA 01730

Pharmaceutics International, Inc. (Pii), is a
premier contract development and manufacturing organization (CDMO) offering unparalleled scientific insight and depth of product
knowledge, while supplying high-quality dosage forms that enhance the lives of patients
worldwide. For 25 years, Pii has been supporting its pharmaceutical partners (from virtual
to multinational) with extensive technical capabilities, know-how, and the highest level of
customer service.
www.pharm-int.com
+1 410 584 0001
10819 Gilroy Road
Hunt Valley, Maryland 21031 USA

SK pharmteco is a U.S.-based contract manufacturing organization (CMO) that consolidates
the operations of AMPAC Fine Chemicals and SK
biotek Korea and Ireland. The company has global manufacturing facilities with demonstrated
capabilities in process development, scale-up,
and cGMP-compliant commercial production of
active pharmaceutical ingredients and registered
intermediates for pharmaceutical and biotechnology customers worldwide.

+1 916 355 1000
PO Box 1718, MS 1007
Rancho Cordova, CA 95741-1718

NeoTX is leveraging its proprietary Selective
T cell Redirection (STR) platform to develop
new targeted immunotherapies. STR binds a
genetically engineered bacterial determinant
to the tumor surface while simultaneously activating immune cells away from the suppressive
tumor environment to mount an antibacterial
response. The technology effectively converts
a weak immune response against the tumor
to a powerful, yet safe, native antibacterial
immune reaction.

www.neotx.com
+1 609 718 2305
2 Pekeris Street
Rehovot, Israel 7670202

Recce Pharmaceuticals Ltd. (ASX:RCE) is pioneering the development and commercialization
of a new class of antibiotics with broad spectrum
activity designed to address the urgent global
health problem of antibiotic-resistant superbugs.
Recce’s antibiotic’s potency does not diminish
even with repeated use. The lead patented candidate, RECCE® 327, has been developed for the
treatment of blood infections and sepsis derived
from E. coli and S. aureus bacteria — including
their superbug forms.
www.recce.com.au
+1 61 (2) 8075 4585
	Head Office – Sydney:
Level 36, 1 Macquarie Place
Gateway Tower, Sydney NSW 2000, Australia

Award-winning Talking Medicines structures the
unstructured voice of the patient on launched
medicines. They inform pharmaceutical marketing departments on who is really using their
medicines and how, and what they really think of
their brands. Talking Medicines’ real-time insights
work within the compliance framework for the
sector to replace traditional focus groups, and
prescriber reports, and to inform clinical profiles.
Track metrics. Ask questions. Predict trends.

www.talkingmedicines.com
+44 141 352 9855
2 5 Blythswood Square,
Glasgow, United Kingdom
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Theranexus is a biopharmaceutical company
that develops drug candidates to be used in the
treatment of central nervous system (CNS) disorders. Theranexus’ unique, patented technology is aimed at increasing the efficacy of CNS
drugs that have already been approved and are
available on the market. Theranexus’ technology is protected, unique, scalable, and versatile,
and used to generate high value-added proprietary drug candidates for different conditions,
while reducing time-to-market and costs.
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NICEPASSION.COM
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Tiburio is dedicated to developing transformative treatments for rare endocrine diseases.
The company is advancing two dopamine somatostatin chimeric compounds. TBR-760 has
the potential to be the first and only drug treatment for nonfunctioning pituitary adenomas.
TBR-065 is a dopamine somatostatin chimeric
compound that has been evaluated in a phase
I clinical trial, for which Tiburio is currently exploring appropriate rare endocrine indications.

www.theranexus.com
+33 (0)1 46 54 98 96
Pépinière Laennec 60 Avenue Rockefeller
FR-69008 Lyon, France

TrakCel’s cloud-based software delivers personalized processes and workflows for every
participant in the supply chain allowing cell
and gene therapy owners to safely manage
and scale with confidence. TrakCel’s fully configurable platform effectively and efficiently orchestrates your advanced therapy supply chain
— ensuring safe, scalable, and affordable products. TrakCel delivers the visibility, and control
required to safely manage cell, gene and immunotherapies through clinical trials to a global
commercial success.

VIEW THE FILMS
WE HAVE PRODUCED
SINCE LAUNCHING
IN APRIL 2019
Stay tuned for
more original Nice
Passion content

www.trakcel.com
+1 833 236 2052
1200 Route 22 East, Suite 2000,
Bridgewater, NJ 08807

www.tiburio.com
+ 1 617 231 6050
700 Technology Square, 2nd Floor
Cambridge, MA 02139
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BECOME A SPONSOR
Sponsor the whole trip, or lock in
exclusive sponsorship of your country
or technology/service. To learn more,
please visit our website.
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Vaccinex, Inc., is pioneering a differentiated
approach to treating neurodegenerative disease through the inhibition of semaphorin 4D
(SEMA4D), a key driver of neuroinflammation.
The company’s lead drug candidate, pepinemab,
blocks SEMA4D and has potential as a diseasemodifying treatment for Huntington’s, Alzheimer’s and other neurodegenerative diseases.

MilliporeSigma

la

www.trirx.com
+1 256 489 8867
101 Merrit 7
Norwalk CT, 06851
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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, CT, they operate
facilities providing state-of-the-art laboratory,
manufacturing, packaging, and warehousing
capabilities. 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.
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SPECIAL THANKS TO:

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.

4:30 minute short, 1 episode

The separation of Ian’s parents left a void in his life, so he didn’t
always feel comfortable in his own skin growing up. He found a
way to bridge the gap mentally through fitness. These days, as a
personal trainer, he has found inner peace and tries to inspire the
same freedom of emotional strength through physical strength.

pioneers

DISCOVER
THE FUTURE OF
HEALTHCARE
Born in Prague in 1896, Gerty Cori overcame social barriers
to attend medical school. Working with her husband later, but
still not treated equally, her discoveries in human metabolism
answered one of medicine’s most fundamental questions, and
together they pioneered biochemical research outside living
cells. She became the first woman to win the Nobel Prize in
Physiology or Medicine.

exploring the next 25 years of innovation

Learn more and share your own
vision on our journey to discover
the future of healthcare.
www.thatsnice.com
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