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n 2017, Federal Equipment Company learned that a modern pharmaceutical manufacturing campus
located in Huntsville, Alabama,
was on the real estate market after

its owner, Par Pharmaceuticals, an Endo
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International company, shut down operations. While our team has purchased
entire facilities in the past, liquidated

RESTARTING
A MANUFACTURING
CAMPUS AND
REVITALIZING
A COMMUNITY
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the equipment, and sold the facilities to
other entities, we had never taken on a
project of this magnitude.
Balancing Risk
The massive Huntsville campus is situated on over 110 acres of land, with three
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[ ADAM COVITT

President
Federal Equipment Company

[
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4,079

197,069 SF

I have known Adam Covitt and worked with Federal Equipment
Company for many years. Adam is a recognized industry leader who
can always be counted on and always delivers. He was instrumental
in making the Huntsville transaction happen and continues to be a
major factor in the site’s growth and success. We would not be
where we are without his leadership and FEC’s support, and have
been fortunate to have them as a long term partner.

[ TIM TYSON

Chairman and CEO
TriRx Pharmaceutical Services

[

buildings each exceeding 300,000 ft2.

based on liquidating equipment sudden-

local talent pool to get operations off the

The campus is still relatively new, hav-

ly became the opportunity of a lifetime.

ground and begin to scale.

ing been built in 2001, and has since

The campus boasts three buildings,

been upgraded with modern equipment.

each designed for large-scale pharma-

Collaboration and Partnership

It is a state-of-the-art cross-dock facility,

ceutical manufacturing. The first build-

Due to the size and scope of the project

with plenty of room for expansion, and it

ing of the facility was used to produce

and the stalled negotiations, we realized

is ideal for manufacturing, production,

tablets and capsules, with over one bil-

we would need to collaborate with some

assembly, and distribution. However,

lion units produced each year, and high-

first-rate partners with specific exper-

regardless of the attractive attributes

speed, serialized packaging lines had

tise in key areas to be able to bring this

of the campus, which also included a

just been installed. The second building

project successfully to fruition. We put

skilled workforce; close proximity to

was utilized for the production of liquids,

together a strong team of partners, in-

the airport, expressway, and downtown

creams, and ointments, with serialized

cluding Capital Recovery Group, an inter-

Huntsville; and a thriving metropolitan

packaging lines and two state-of-the-art

national private equity firm with exper-

area, the fact remains that it is highly dif-

laboratories. The third building had been

tise in complex industrial facilities with

ficult for a pharmaceutical company to

used as a distribution center and con-

idle or marginally productive assets; Her-

purchase a manufacturing site without a

tained a host of corporate offices.

itage Global Partners, one of the world’s

product line included in the deal, which

While the opportunity to purchase

largest industrial auction companies;

we were not going to be able to provide

and sell this campus was tantalizing, it

and PPL Group, who specialize in creative

to potential buyers after Par Pharmaceu-

came with many risks. Although taking

and agile liquidity solutions for compa-

ticals shut down operations. The high

on a project of this magnitude seemed

nies with distress or special situations

degree of risk and uncertainty was bal-

outlandish, with the support of Federal

through the purchase and sale of com-

anced by the incredible opportunity that

Equipment Company Chairman, Michael

mercial and industrial assets, real estate,

such a world-class facility, people, and

Kadis, the company began to seriously

and entire facilities, with ownership rang-

community had to offer, and we made the

consider the potential. Initially, we gar-

ing from sole proprietors to Fortune 500

daring decision to accept the challenge

nered the interest of a few interested

companies. With a strong, concerted ef-

of crafting a strategy to buy and sell this

clients who would potentially buy the site

fort, we purchased the Huntsville site in

massive pharmaceutical manufacturing

if we were to acquire it, but the discus-

its entirety in December 2018.

complex.

sions didn’t materialize. Undeterred, we

We had conducted a lot of business

continued to press on and evaluate our

A Three-Pronged Approach

with Qualitest Pharmaceuticals, the pre-

options. What partially fueled our pas-

We realized that we would likely need to

vious owner of the Huntsville facility,

sion to acquire this site went far beyond

take a phased approach, focusing on the

before they were acquired by Par Phar-

the simple acquisition and sale of prop-

three individual buildings rather than

maceuticals, and we had great relation-

erty — it was about the people. With the

the sale of the entire site. At the time,

ships with many of the site stakeholders

shutdown of the site, over 1,400 talented

the OSD building, which was used for

but did not have the same level of con-

people were now out of work, many of

the production of tablets and capsules,

nection at the executive level. We had

whom we had dealings and relationships

was over capacity and not an option for

also been slowly purchasing equipment

with over the years. We understood how

CDMOs in the United States. Ultimate-

for resale as Par was shutting down pro-

much it would mean to them, Par, and the

ly, we decided that the most prudent

cess lines, and over the years we were

city of Huntsville, if we could success-

course of action was to sell the equip-

able to get a firsthand glimpse into all

fully pull this off, as any interested con-

ment in the first phase and focus on the

of the wonderful attributes that the site

tract development and manufacturing

actual building later. We held an auction

had to offer. What began as an endeavor

organization (CDMO) could leverage the

and were able to sell the equipment to a
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[ RESTARTING PHARMA MANUFACTURING IN ROCKET CITY [

Affectionately dubbed “Rocket City,” Huntsville is home to the U.S. Space & Rocket
Center, which has hosted over one million space campers and the INTUITIVE Planetarium, and is famous for the giant, 363-foot-tall Saturn V rocket towering over the
I-565 interstate. The area’s strengths include technology development, integration,
and value-added manufacturing, with primary sectors including aerospace/defense,
information technology, advanced manufacturing, and bioscience. Huntsville is a
hotbed for bioscience, with many of Alabama’s 780 bioscience companies located in
the city. Building on the success of its primary sectors, there are a number of emerging technology areas, including electronic communications, modeling and simulation, geospatial, energy, cyber security, robotics, and small satellites.

The Present and Future of Federal
Equipment Company
The third building on the Huntsville campus, which was previously utilized as a
distribution center, with a state-of-theart warehouse and corporate offices, was
leased to a Fortune 500 defense contractor. Huntsville is a hot market for defense,
automotive, and technology, and getting a
long-term tenant in the building aligned
perfectly with the overall vibe of such an
industrious town.
The Huntsville campus is four to five
times larger than any other project we’ve
taken on previously. To see a site like this

variety of CDMOs—following this, we were

tory of performance, and recognition of

come back and thrive has, unfortunately,

able to clear the building and begin plans

being a world-class supplier. However, Tim

become a rarity in the industry.

for remodeling and redevelopment of the

recognized the risk in acquiring a manu-

Federal continues to evolve, and we are

space to accommodate interested buyers

facturing operation without the immediate

continuing to take on larger-scale projects

or tenants. We are in the process of demol-

revenue to cover the operating expenses,

because most of the time, there is no sin-

ishing the interior and white-boxing it for

which takes an average of 18–24 months.

gle solution. We have to be flexible, as not

interested entities to be able to easily cus-

However, as he further noted, “the second

every auction is going to go well, and we

tomize and imagine their operations in the

key point to a successful CDMO is trust.”

need to be able to offer solutions that help

space. This gorgeous, self-contained build-

Owing to his history working closely with

companies divest from their buildings and/

ing boasts its own systems, DEA cages, of-

myself and Federal Equipment Company,

or process lines.

fices, two laboratories and optimal ship-

Tim was convinced that it was a worth-

This is our path forward. We receive

ping capabilities. This 323,486-ft2 building

while risk that could pay dividends in the

countless calls from API manufacturers,

remains vacant today and is available for

near-term due to the excellent facilities

sterile manufacturers, and many CDMOs

lease or sale.

and the existing relationships.

that are looking for sites in the United

Given this opportunity, Tim founded

States. We are looking for other U.S. sites

The Birth of TriRx Pharmaceuticals

TriRx Pharmaceutical Services, a global

that will satisfy our clients’ manufacturing

The second building was designed as a liq-

CDMO that operates out of the facility,

facility needs, and the U.S. government has

uids, creams, and ointments production fa-

where he operates as CEO and Chairman.

programs available to help businesses who

cility, but like the tablet and capsules build-

TriRx was able to reemploy over 250 for-

want to manufacture domestically. Given

ing, it lacked the capacity to interest most

mer employees from the Par site, includ-

the drastic changes that have rocked the

U.S. CDMOs. However, rather than liqui-

ing the former director of engineering,

world in 2020, particularly the shift in how

dating all of the equipment, we reached

Tom Woods, and the former director of

business is done coupled with a renewed

out to Tim Tyson, a world-renowned phar-

technology, Kevin Rupe, who were both

interest in a domestic manufacturing mod-

maceutical industry leader with whom

instrumental in the transition. TriRx just

el, we are poised for growth. As with the

we had a long history. In his career, Tim

celebrated its one-year anniversary, and

TriRx opportunity, we are confident that in

has negotiated complex multibillion-dol-

the city of Huntsville is very happy to

the near term, we will find a suitable buyer

lar mergers and acquisitions, led major

have them as a part of their community.

or tenant for this one-of-a-kind building.

P

turnarounds that have fueled growth and
value, and been instrumental in bringing
more than 50 lifesaving and life-improving
medicines to market. He had just left his
previous company, and our previous interactions afforded us a great deal of mutual
respect and trust, so when we told him
about the site, he was intrigued, albeit with
understandable caution.
As Tim noted, “The first key point to a
successful CDMO is to have world-class
facilities, with world-class capability, with
world-class people that understand ontime delivery and regulatory compliance.”
Tim believed that Huntsville met the criteria, with its world-class facilities, long his-

ABOUT THE AUTHOR

Adam Covitt
President, Federal Equipment Company
Adam Covitt is the President of Federal Equipment Company. He has
over 20 years of experience in the pharmaceutical and chemical process
and packaging industry, with a focus on Investment Recovery and the
purchase and sale of high-end equipment to major pharmaceutical
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A NOTE FROM THE EDITORS

MAPPING OUT THE FUTURE OF
HEALTHCARE DURING A PANDEMIC
BY DAVID ALVARO, Ph.D., AND EMILIE BRANCH, NICE INSIGHT
Q3 2020
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NU MBE R 3
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T

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

his year, both Pharma’s Almanac and

heavy reliance on Asian suppliers, and we

That’s Nice as a whole embarked on

have seen an acceleration of that trend,

a campaign entitled “The Road to

with even greater prioritization of domes-

2021: The Future of Healthcare,”

tic sourcing, and in some cases, a reshor-

which has included some special forward-

ing of capabilities in the United States, a

looking content both in print and as part of

theme emphasized in a number of articles

P U B L I S HI NG M AN AG I N G D I RECTOR
Nigel Walker | nigel@thatsnice.com

a video series. “The Road to 2021” will cli-

in this issue.

B U S I N E SS D I RECTO R
Guy Tiene | guy@thatsnice.com

max in a pan-European road trip beginning

Decentralized or virtual clinical trial

as this issue ships out and running through

models were already showing considerable

most of October.

benefits, particularly for rare diseases with

the pervasive demand for oral solids and their formulation, development, and

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

S C I E N T I F I C ED I TO R-I N-CH I EF AND
R E S E A RCH D I RECTO R
David Alvaro, Ph.D. | david@thatsnice.com

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

Like the pharma and biopharma indus-

geographically dispersed patient popula-

manufacturing. This report provides insights into each drug form segment,

tries themselves, the Pharma’s Almanac

tions. The COVID-19 pandemic has made

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

and That’s Nice teams are always trying to

these a necessity, but luckily, the essential

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

predict what’s coming next, but we were

infrastructure was already in place, and

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

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

certainly caught unprepared by just how

this is another subject repeatedly covered

prevailing practices in the bundling of integrated formulation, development,

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

much change and uncertainty 2020 would

in these pages.

bring and how clouded our ability to see

A silver lining to this tragic pandemic

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

into the future might become. We had an-

has been the acceleration of instrumen-

ticipated coverage of evolving business

tal changes. COVID-19 has unified and

and partnership models, new technologies,

recharged the industry, prompting the be-

and the increasing complexity of therapeu-

ginning of a new era, not only in how (and

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

tic modalities; however, we have found our-

where) business is conducted, but in the

selves in the midst of an unprecedented

general perception of therapeutics. While

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

transition requiring significant re-evalua-

we wait for the resolution to this crisis, we

tion of even some of the most fundamental

turn to experts from across the industry

+ Pricing on all line items for OSD drug product projects

operating considerations.

for guidance and to share their take on the

+ Low, median, and high pricing data

The industry is undergoing a massive,

future of healthcare. From increasing trial

unprecedented experiment, given the mag-

efficacy with organ-on-a-chip technology

+ Regional breakdown for North America, Europe, and Asia

nitude of the crisis and the variability of re-

to getting biologics to the clinic faster and

sponses that have yet to fully converge on

the logistics of distributing a COVID-19

universal paradigms. While a huge number

vaccine, our Q3 Outsourcing Issue features

of companies have redirected resources to

a plethora of opinions and insider perspec-

developing vaccines and creating or repur-

tives on what’s next in pharma — we en-

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

Call or email for
more information

posing therapeutics to address the crisis,

courage you to read it here first, and, as

no company was spared the challenge of

always, enjoy the issue!

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

+1 212 366 4455

a global mosaic of shelter-in-place orders,

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

Nigel Walker

closed borders, social distancing proto-

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

M A R K E T RESEARCH ANALYSIS DIRE CTOR
Kshitij Ladage | tj@thatsnice.com
S C I E N T I F I C RESEARCH ASSOCIATE
Kan’ang Xu | louis@thatsnice.com

Nice Insight is the market research division of
That’s Nice LLC, A Science Agency, leading marketing
in the life sciences.
The print version of Pharma’s Almanac is delivered
to a targeted group of 20,000 leaders from all
sectors of the industry who are implementing new
strategies and technologies creating collaboration
models with drug developers to deliver on the global
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NICE INSIGHT OVERVIEW: ORAL SOLID DOSAGE

ing market to be valued at $21.5 billion in
2019 and to be growing at a CAGR of 5.8%

THE BENEFITS
OF EXPANDING
OSD CAPACITY

through 2028.3 Tablets are the predomi-

O

nant OSD form, and in 2019 accounted for

ral solid dosage (OSD) remains the predominant
form of administration for drugs on the market
and constitutes the majority of drugs in the
industry pipeline. Several factors in the market,
from increasing API complexity to technology
development, are driving greater interest in contract
development and manufacturing organizations (CDMOs)
for OSDs across the development cycle. Increasingly, the
winning CDMOs offer end-to-end services, simplifying the
supply chain and providing support from early development
through commercialization and post-launch activities.

$11.2 billion in outsourcing business. From
the end-user perspective, small and medium-sized pharma and biotech companies
have (and are expected) to continue to account for the largest portion of revenue for
CDMOs.

Numerous Trends and Drivers
Growth in the OSD outsourcing market is
predicted to remain strong due to the continued growth of the overall pharmaceutical market and the increasing interest
of pharma and biotech companies in outsourcing. The rising demand for generic
drugs is also a key factor, given that many
generics are OSD products.3 With fewer
drugs in the pharma pipeline, companies
are investigating possible new indications
for existing drugs, combination products

By Nigel Walker, Nice Insight

Expanding Market*

revenue to small molecule originator prod-

to enhance ease-of-use and efficacy, refor-

CDMOs support pharmaceutical compa-

ucts in that outsourcing sector.

mulations targeting pediatric patients, and

nies with additional specialized capabili-

Market penetration for small molecule

life cycle extension through the applica-

ties ranging from process and formulation

drug substance and drug product manu-

tion of novel delivery systems.4 As a result,

development to drug substance character-

facturing is estimated by Results Health-

the number of OSD products in pharma

ization, analytical method development,

care to be 34% and 22%, respectively.1

company pipelines are increasing.5

and regulatory filings, as well as additional

Both subsectors are predicted to expand

The rising percentage of potent com-

capacity for clinical and commercial man-

at a compound annual growth rate (CAGR)

pounds4 and the increasing complexity of

ufacturing. Development and production

of 6.5–7% to 2023 and increase market

drug candidates6 are also driving demand

of small molecule APIs and their associ-

penetration by 2–3 percentage points dur-

for outsourcing support. Issues related to

ated OSD products are often outsourced

ing that time. Market research firm Vision-

bioavailability, formulation, stability, man-

(much more so than biologics), particularly

gain predicts that the overall small mole-

ufacturability, and scalability are more fre-

for products reaching the end of their pat-

cule outsourcing market will be valued at

quently being addressed by CDMOs with

ent lives. Many CDMOs have developed

$69.4 billion by 2024, with demand driven

specialized capabilities that enable them

expertise in specialized synthesis capa-

by complex molecules.2

to reduce both the time and cost associ-

bilities and/or drug delivery technologies

Specifically looking at OSD outsourcing,

ated with development. While licensing

that are not cost-effective for drug devel-

Persistence Market Research estimates

and merger/acquisition activity continue

opers to invest in but provide competitive

the global OSD contract manufactur-

apace in the pharma industry, smaller

advantages.

firms are increasingly seeking to develop

According to corporate advisory firm Results Healthcare, nearly 90% of the CDMO
market in 2019 comprised commercial
products, and CDMOs were responsible for
nearly 30% of all API manufacturing, mostly for small molecules.1 Overall, therefore,
small molecule API manufacturing represents greater than 50% of the commercial
CDMO market. In addition, small molecule
manufacturing

overall

(intermediates,

APIs, drug products) accounted for slightly
more than 90% of the commercial contract
manufacturing market in 2019 and will provide the largest share of absolute growth
to 2023. It is also worth noting that gener-

The shift in the industry
away from blockbusters
and toward niche, targeted
therapies based on more
complex APIs produced in
smaller volumes has also
created challenges for
pharmaceutical companies
with established, largevolume manufacturing
systems.6

ics generate a similar level of commercial
*
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and commercialize their products rather
than sell out to big pharma. These firms
need the experience and expertise offered
by CDMOs.6
The shift in the industry away from
blockbusters and toward niche, targeted
therapies based on more complex APIs produced in smaller volumes has also created
challenges for pharmaceutical companies
with established, large-volume manufacturing systems.6 CDMOs with a broad set
of flexible capabilities and capacities are
ideally suited to support these products.
Meanwhile, pharma companies with largevolume products turn to CDMOs that can
help them reduce total overall costs.

This article is an excerpt from Nice Insight’s 2020 OSD Market Growth & CDMO Report with Pricing Study,
available for pre-order at www.PharmasAlmanac.com.
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M&A activity has been
supplemented by internal
investment by CDMOs in
new capacity designed
to meet the increasing
demand for OSD contract
development and
manufacturing services.

technologies will also be dominant trends

grated services, there are a number of fac-

lion highly potent API (HPAPI) manufactur-

the OSD contract manufacturing market

activities covering multiple geographical

in the OSD space in the coming years.4

tors driving this surge in M&A activity.

ing facility at its site in Charles City, Iowa.13

is dominated by North America, which is

regions. The majority of medium to small

Some CDMOs have pursued acquisi-

Also in 2019, CPI announced it was col-

also predicted to register the highest rev-

CDMOs are focused on serving their imme-

Continued Development of Integrated
Offerings

tions or mergers to increase their financial

laborating with GSK and AstraZeneca to es-

enue growth through 2027. However, the

diate markets.

stability, which is a key selection criterion

tablish a bespoke, continuous wet granula-

Asia-Pacific region is predicted to experi-

Furthermore, approximately 64% of

The debate continues in the pharmaceuti-

for pharma customers.1 Increasing regu-

tion manufacturing facility for small-scale

ence the highest CAGR.22 According to Per-

OSD contract manufacturing firms pur-

cal outsourcing sector regarding the bene-

latory and technical challenges are also

development of OSD pharmaceuticals.14

sistence Market research, the value of the

sue contract manufacturing as their pri-

fits of specialization versus integration or

leading smaller CDMOs to seek larger buy-

That same year, CoreRx opened an Inter-

North American OSD outsourcing market

mary business.3 The remaining 36% offer

adoption of the one-stop-shop model. Cer-

ers that can help manage them. Private

national Center of Excellence for Pharma-

was slightly more than $7.2 billion in 2017.

contract manufacturing in production fa-

tainly, consolidation has been significant

equity, with its buy-and-build strategy, has

ceutical Development at its Clearwater,

in recent years within the pharmaceutical

become more involved in the pharmaceuti-

Florida site.15 Shortly after completing its

Still a Fragmented Market

industry, in many cases leaving sponsor

cal outsourcing sector as well.

acquisition of gene therapy company Para-

Despite the heightened level of consolida-

23

cilities where they manufacture their own

firms with extensive and highly convolut-

CDMOs are also expanding through the

gon Bioservices, Catalent announced in

tion with the OSD contracting market, the

All respondents to the 2019 Oral Dos-

ed networks of contract service providers.

acquisition of facilities and other assets

2019 that it was investing $40 million to

CDMO sector remains highly fragmented,

age Forms survey conducted by Industry

Selecting preferred partners to establish

divested by big pharma firms as they purse

expand formulation and controlled-release

as is the case for the overall CDMO market,

Standard Research (ISR) predicted an

strategic relationships with has been one

internal consolidation to increase efficien-

tablet and capsule manufacturing at its fa-

in which two-thirds of companies generate

increase in the percentage of oral-dose

approach to reducing this complexity.

cy, productivity, and cost performance.3

cility in Winchester, Kentucky.16

less than $50 million in annual revenues

manufacturing that is outsourced — from

Select CDMOs, particularly the largest

Approximately 10–15 big asset divestments

In April 2018, Metrics Contract Services

54% to 60% for clinical trial manufactur-

players, have responded by broadening

have taken place each year over the past

opened a new $80 million OSD commercial

20% market share.1 Some of this fragmen-

ing and from 57% to 65% for commercial

their capabilities across the development

five years, and a strong level of activity is

manufacturing facility in Greenville, North

tation is due to the ease, particularly in the

manufacturing.5

to commercialization cycle, geographical-

expected going forward as pharma compa-

Carolina17 and announced an expansion

OSD market, with which undifferentiated

ly, and through the addition of specialized

nies continue to reduce their internal man-

of the facility in June 2020.18 Meanwhile,

CDMOs can enter the market. Many one-

the firm expects bilayer tablets to experi-

technologies.1 While some of this growth

ufacturing footprints and increase their

in July 2017, Patheon announced invest-

site CDMOs have also been formed via the

ence the greatest increase in demand, with

has been achieved organically, much has

reliance on outsourcing partners.1

ments in spray drying capacity at its Flor-

acquisition of divested pharma assets.

the number of respondents having this

occurred via acquisitions.

ence, South Carolina and Bend, Oregon

In the OSD contract manufacturing

dosage form in their portfolios increasing

The intent is to support clients from

sition by Piramal Enterprises Limited’s

locations.

Likewise, Hovione continues

market specifically, tier 1 players, such

from 16% to 36% over five years, leading to

the earliest development stages through

(PEL) Pharma Solutions of a solid oral

to expand, adding a range of capabilities

as Patheon (Thermo Fisher Scientific),

an increase in outsourcing for bilayer tab-

secondary manufacturing so they have

dosage drug product manufacturing facil-

from chemical and analytical development

AbbVie Contract Manufacturing, Catal-

lets from 29% to 49% during that period.5

just one supplier to manage.1 Maintaining

ity in Sellersville, Pennsylvania from G&W

through spray drying to formulation dur-

ent Inc., Piramal Enterprises, Capsu-

It should be noted that bilayer tablets ac-

projects within one CDMO can also reduce

Laboratories Inc.;7 the purchase by Catal-

ing a five-year investment plan announced

gel (Lonza), NextPharma, Recipharma AB,

count for just 2% of respondents’ market-

risk, cost, and timelines by eliminating the

ent of Bristol-Myers Squibb’s biologics,

in 2018.20 Also in 2018, Recro Gainesville

Siegfried AG, Piramal Pharma Solutions,

ed OSD products.

need to transfer projects between differ-

sterile, and OSD product manufacturing

added a new facility that included highly

CordenPharma, and Aurobindo Pharma

On the other hand, controlled-release

ent companies. Some big pharma compa-

and packaging facility in Anagni, Italy;8

potent product processing for OSD appli-

Limited (AuroSource), account for nearly

(CR) OSDs, which are very popular, are

nies, however, have established procure-

and the acquisition by Thermo Fisher Sci-

cations.21

63% of the market, while tier 2 and tier 3

also predicted by respondents to the ISR

ment departments that make independent

entific of GSK’s API manufacturing facility

survey to be a significant driver of growth

decisions, leading to the continued use of

in Cork, Ireland.9

for outsourced OSD manufacturing.5 CR or

multiple suppliers for different phases of

modified-release dosage forms are used by

the development cycle.

Opportunities Reflected by a High Level
of Investment

slightly more than half of respondents as a

This type of integrated service is also

life cycle–extension strategy. Newer tech-

ideal for virtual and small/emerging phar-

M&A activity has been supplemented by

nologies combine enteric release followed

ma companies that lack the knowledge and

internal investment by CDMOs in new

by immediate release to achieve both local

resources to take a drug candidate through

capacity designed to meet the increas-

and systemic activity for OSD drugs.4 Out-

the development and approval process.1

ing demand for OSD contract develop-

sourcing rates for softgels are expected

It is particularly beneficial for companies

ment and manufacturing services. Bioduro

to remain steady (based on the ISR survey

that lack the ability to manage multiple

broke ground in April 2020 on a 300,000-

results) but more companies will be includ-

supplier relationships or deal with suppli-

ft facility in Jiangsu, China that will pro-

ing softgel products in their portfolios.5

ers in distant locations.

Going forward, continued emphasis will

19
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and the top 10 companies hold less than

Based on responses to the ISR survey,

Recent examples include the acqui-

products.

players represent approximately 12% and

North America Dominates

25% of the total market share, respective-

Out of all geographic regions — including

ly.3,22 Notably, of the 280 largest CDMOs,

North America, Europe, Latin America,

only 12.5% operate on a global level with

Asia-Pacific, the Middle East, and Africa,

manufacturing and business development
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EQUIPMENT

OFFSHORING AND RESHORING

waste treatment), as well as the regulatory

counterfeiting issues, and quality control

Over the past few decades, many pharma-

approvals required for drug manufactur-

problems.”3

ceutical companies have moved finished-

ing facilities, processes, and products.

The BIS assessment asked pharmaceu-

dose pharmaceutical production and API

Even though moving production to coun-

tical manufacturers whether they could

production overseas. The movement of

tries like China and India still required

increase production by 50% and 100%

API production offshore, in particular, has

investment in facilities and equipment,

and how long it would take to achieve

been driven primarily by the opportunities

outsourcing also provided a range of

those targets. The manufacturers esti-

for lower manufacturing costs and access

apparent benefits, including lower labor

mated that about 42% of manufacturing

to growing markets, including India and

and construction costs, less environmen-

could be increased by 50% in three to six

China. However, there is an implicit risk in

tal regulations, and access to rapidly grow-

months and that 23% of manufacturing

relying on elaborate global supply chains

ing markets.1

would take two years or more to double

in which the supply of many essential and

RESHORING A NATION’S API AND
PHARMACEUTICAL PRODUCTION
BY MATT HICKS, FEDERAL EQUIPMENT COMPANY

The pharmaceutical industry has embraced a global supply chain model for decades,
seeking cost advantages made available by offshore manufacturing of starting
materials, intermediates, and active pharmaceutical ingredients (APIs), particularly
in Asia. However, a variety of concerns — notably underscored by supply chain
disruptions driven by the COVID-19 pandemic — are pushing companies to redraw
their global supply chains to resume more domestic manufacturing, aided by new
technologies and equipment that can reduce costs.
14 PHARMA’S ALMANAC
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has

current capacity (100% increase).3 Phar-

critical drugs is dependent on overseas

always been a risk-averse industry, slow

maceutical manufacturers were asked to

suppliers — this multiplies the risks of dis-

to change. There has been little incentive

identify the key factors for their limita-

ruptions stemming from vulnerable points

to invest significant resources to develop

tions for capacity expansion. They cited

in the supply chain. The COVID-19 pan-

new manufacturing equipment, technol-

“product validation, equipment lead-time,

demic has elevated awareness about this

ogy, and processes for mature, low-price

and timing of regulatory approval.”

supply chain issue and fueled a sense of

products like generic drugs. New tech-

In October 2019, Dr. Janet Woodcock,

urgency within the industry as well as the

nologies not only have to be developed

Director of the Center for Drug Evaluation

government to address the risks including

but also must be approved by regulatory

and Research (CDER) at the Food and Drug

legislation. A wave of new projects has ini-

agencies. These are all very costly, time-

Administration (FDA), part of the Depart-

tiated the goal of re-building — or reshoring

consuming, and risky activities with little

ment of Health and Human Services

— API and drug manufacturing. The key to

to no payoff from the current market.

(HHS), testified to the House Committee

reshoring success will use a combination

Rather than invest in these technologies

on Energy and Commerce, Subcommittee

of new and existing batch-style production

and approvals, the industry overwhelm-

on Health, regarding the same issue. Dr.

facilities and equipment and development

ingly adopted the strategy of investment

Woodcock testified that the United States

and integration of new continuous manu-

in building new facilities incorporating

had 28% of the manufacturing facilities to

facturing techniques (i.e., flow chemistry)

established processes, equipment, and

make APIs to supply the U.S. market, with

that require all new manufacturing equip-

techniques located in countries with low-

the remaining 72% of API manufacturing

ment that may not exist yet. In either case,

er costs. This strategy achieved the goal

facilities located overseas. CDER’s data do

new and refurbished GMP manufacturing

of lowering API manufacturing costs by

not indicate how many of those sites in the

space and equipment are very expensive.

30–40% in some cases but created more

United States or globally are actually pro-

elaborate supply chains with greater vul-

ducing products, and if so, how much. The

nerabilities and risks. 2

data only show the percentage of available

CAPITAL-INTENSIVE BUSINESS

The

pharmaceutical

industry

For many pharmaceutical manufacturers,

manufacturing sites in the United States

competitive advantage is the ability to de-

RECOGNIZING THE RISKS

versus the rest of the world. The data also

velop new products and then efficiently

In a study dated December 2011, The Bu-

show that the number of API manufactur-

manufacture and distribute them.1 As re-

reau of Industry and Security (BIS) of the

ing sites in China for products marketed

search and development costs for inno-

United States Department of Commerce

in the United States has doubled between

vative products increased concurrently

considered the foreign sourcing of prod-

2010 and 2019, such that 13% of the sites

with a decline in the development of new

ucts for the Healthcare and Public Health

registered to manufacture API for the U.S.

products suitable for market approval,

Sector, one of the 18 sectors deemed to be

market are currently located in China.

pressure has increased on manufacturers

“Critical Infrastructure and Key Resource”

Dr. Woodcock testified further that U.S.-

to reduce costs and to improve efficiency.

sectors under the National Infrastructure

based manufacturers could never offset

The mandate to reduce manufacturing

Protection Plan.3 This study found that the

the labor and other cost advantages that

costs became very important for products

United States had a “significant amount”

China enjoys simply by achieving higher

faced with price pressure from other inno-

of manufacturing capacity for critical

productivity with traditional pharmaceuti-

vative products in the same market, as well

healthcare-related commodities. Howev-

cal manufacturing technology.3

as for those products with generic equiva-

er, they also found a high degree of foreign

lents. The drive to reduce manufacturing

sourcing and dependency for critical com-

A GLOBAL PANDEMIC AND NEW SENSE OF

costs highlighted the perceived benefits

ponents, materials, and finished products,

URGENCY

of offshoring pharmaceutical production.

with no U.S.-based alternative. The BIS

BIS and CDER expressed growing con-

API manufacturing is a very capital-

included this in its report: “The API is the

cern over the security and strength of

intensive business requiring significant

most important material in pharmaceuti-

the U.S. supply chain for APIs and phar-

up-front investments in facilities and

cal manufacturing. Dependency on non-

maceuticals in their reports. However,

capital equipment. There are also signifi-

U.S. suppliers for APIs can increase risks

the COVID-19 pandemic has focused a

cant barriers to overcome in the form of

to supply chain security, potentially ex-

new sense of urgency aimed at address-

environmental regulations (e.g., process

posing companies to supply disruptions,

ing those risks. Senator Chris Coons of
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REDUCING THE COSTS
OF IMPLEMENTATION
OF A TRADITIONAL
MANUFACTURING
FACILITY WILL PROVIDE
A CLEAR PATH AND
TIMELINE FOR
COMPLETION WHILE
THE DEVELOPMENT OF
NEW TECHNOLOGIES
CONTINUES IN
PARALLEL.

istry is not without risks. If the process

or become backups for the new systems.

is not tightly controlled, there could be a

The entire supply network for APIs and

significant amount of expensive API lost

pharmaceuticals will likely remain com-

and finished-product rejections. Continu-

plicated for some time. Please note that

ous processes would need to be developed

nothing here is intended to detract from

and validated for many existing, mature

a global network of suppliers as well as a

products, which will require significant

global marketplace. The ideal situation

time and investment to develop.

is for a global supply chain that can pro-

Traditional batch manufacturing equip-

duce API and drugs in multiple locations

ment may allow for faster expansion of

around the world. If something happens

manufacturing for existing products by

at one location, others can maintain sup-

adding additional capacity at existing facil-

ply to meet global demand. Additionally,

ities without requiring the development

there would be enough global capacity to

of new technologies before implementa-

meet a surge in demand for critical prod-

tion. A significant factor in the limitations

ucts. This will be a long process regardless

expressed by API and pharmaceutical

of the approach and equipment selected.

manufacturers in building or expanding

Once the current crisis subsides, we must

capacity involves equipment lead time.

maintain focus on supply and infrastruc-

Manufacturers looking to expand a facil-

ture required for critical API and drug

ity or bring an existing facility back online

manufacturing.

P

can save significant time by sourcing used
Maryland, an advocate of U.S.-based

equipment from reputable dealers. Used

manufacturing, has said that spending in

equipment is typically available immedi-

this area has been low in the past and that

ately, which can save several months in
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MICROBIOME CDMO

ur actALIVE™ Fast-to-Clinic

tional expertise in process development

the first clinical batch in just nine months.

Program delivers high-yield-

and manufacturing of microbiome-based

For consortia containing 6–15 organisms,

ing, high-viability LBPs for

products. Traditional approaches to pro-

the timeline is slightly longer, at 12 months.

clinical trial use in an accel-

cess development and manufacturing are

erated timeline based on Ar-

generally not effective, given the unique

LONG-LASTING STABILITY

ranta’s ALIVE Biotherapeutic

characteristics and processing require-

LBPs are new as therapeutics but have in

Products™ manufacturing plat-

ments of LBPs compared to, say, growing

fact been manufactured for many decades

form. With fit-for-purpose cGMP manufac-

mammalian cells that are then lysed so

in the food industry, and most recently in

turing capabilities for the supply of clinical

that a protein can be purified.

the form of probiotic foods and dietary

trial material and commercial quantities,

It is essential to consider the entire pro-

supplements. The food sector, however, is

companies in the microbiome space now

cess from the start rather than limiting the

not governed by the same heightened level

have access to the specialized expertise,

focus to just the most proximal stages at

of quality control and regulatory require-

world-class team and facilities needed to

a given time. As products are scaled up,

ments that exist in the pharmaceutical

bring novel medicines to patients.

many of the critical product attributes

industry. Complicating the situation is the

become exponentially more important —

lack of regulatory guidance. The U.S. Food

HISTORY OF ARRANTA BIO

it is critical that this is understood at the

and Drug Administration and the Europe-

Arranta Bio was formed to meet the sig-

earliest possible stages of development to

an Medicine Agency each have published

nificant need in the microbiome space for

avoid expensive and time-consuming de-

just one guidance document on therapeu-

experienced CDMOs with early-stage de-

velopment rework during the later stages

tic LBPs.

velopment expertise through commercial

of clinical development. At Arranta Bio,

Arranta Bio has taken the approach that

manufacturing of LBPs. Through the acqui-

we assess what can be achieved at com-

the LBPs we produce will have an extend-

sition of Captozyme (Gainesville, Florida)

mercial scale, designing processes for the

ed shelf life of at least two years at room

in November 2019, Arranta secured exten-

large-scale initially, and then scaling them

temperature.

sive capabilities in process development

down to the lab scale for intensive devel-

ity avoids the need for cold-chain storage,

and early clinical scale-up of LBPs and

opment.

shipment, and handling. To achieve this

Room-temperature

stabil-

more than a decade of institutionalized

As a result, Arranta Bio offers custom-

goal, we carefully select appropriate ex-

knowledge and experience gained devel-

ers a comprehensive development and

cipients, implement tight environmental

oping microbiome products that achieve

manufacturing program for aerobic, an-

controls, and employ highly customized

critical product attributes (such as high

aerobic, and spore-forming LBPs that

primary packaging configurations.

final form cell viability, long-lasting stabil-

considers all stages on the path to com-

Excipients are used in the final formu-

ity, and the appropriate administration re-

mercialization. Our proprietary ALIVE

lation to influence the cellular size and

lease profile).

Biotherapeutic Products™ (aLBP) platform

structure and to help stabilize LBPs during

has several advantages, as embodied by

cryopreservation and/or to preferentially

the ALIVE acronym:

bind moisture to ensure maintenance of vi-

Our unique perspective, which derives

EXTENSIVE EXPERIENCE IS CRUCIAL
TO SPEED TO THE CLINIC AND MARKET
FOR LIVE BIOTHERAPEUTIC PRODUCTS

from a knowledge base not only in mi-

ranta Bio is able to identify the process

ACCELERATED DEVELOPMENT

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

conditions most likely to provide optimal

Leveraging our more than 10 years of expe-

Many LBP therapies are being developed

performance for a given client program

rience and proprietary technology which

for disorders of the small intestine, such as

and to avoid pitfalls by using Arranta Bio’s

includes our media and cryopreservative

Crohn’s disease (CD) and ulcerative colitis

ALIVE Biotherapeutic Products™ manu-

blends (see below), it is possible to take

(UC). The transit time into the small intes-

facturing platform.

projects from a single strain in a vial (or

tine from the mouth is approximately 4–6

even consortia of three to five organisms)

hours. During that time, the capsule needs

COMPREHENSIVE DEVELOPMENT

through development of the master cell

to pass through the stomach intact in or-

PROGRAM

bank(s) that enables high-yielding manufac-

der to reach the upper part of the small

To be successful developing scalable LBP

turing processes for the drug substance(s)

intestine and release the bacteria, which

processes, a CDMO must have founda-

and drug product(s) resulting in delivery of

then must become hydrated and replicate

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 (LBPs) are increasing. Arranta Bio has more than a decade of experience
in the development and tech transfer of LBPs under GMP conditions.
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crobiology, but also chemistry and other

ability and activity of the product once it is

fields, allows us to evaluate projects with

in the package.

an eye to understanding and defining the
process that will provide the optimal con-

IMMEDIATE RELEASE & RECOVERY

ditions for the survival and growth of the

Although colony forming units (CFUs) per

microbes. Attention to even seemingly

capsule is the predominant measure of activity for probiotic supplements, this value

insignificant microbiological details is
critical to determining the most efficient

A: Accelerated development

does not provide any information on how

processes to cultivate and harvest these

L: Long-lasting stability

quickly the LBP will grow and recover once

unique organisms.

I: Immediate release & recovery

ingested. If an LBP is intended to treat a gas-

V: Viable, high activity

trointestinal tract disease, it will not matter

E: Efficient, scalable process

if a billion CFUs are administered if they

We have worked on more than 135 species of organisms covering 85 genera.

are passed through the stool before they

Based on our extensive experience, Ar-

move from the dormant to the active state.
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commercial blends. The percent viability

evant to achieving recovery and release,

Comprehensive characterization of LBP

examined (Figure 2). The Arranta Bio pro-

for the commercial blends was less than

which we define as critical quality attri-

strains is also essential for successful

prietary media are clearly vastly superior

3%, while all of Arranta Bio’s proprietary

Arranta Media

butes for LBPs. Those factors include the

process development. While most people

to the representative commercial and

ACP™ blends maintained greater than

Commercial Media No. 1

capsule composition, which much be se-

developing LBP therapeutics understand

literature-derived media blends. The ben-

40% viability through freeze drying.

lected to ensure that the dormant bacteria

the clinical impact of their products, they

efits of Arranta Bio’s media are numerous:

are released in the right location, and the

do not typically know why those particular

(1) yields are substantially greater, (2) lag

ACTALIVE™ FAST TO CLINIC PROGRAM

lag time for the bacteria to “awaken” so

organisms provide those results, largely

phases are shorter, and (3) growth rates

Arranta Bio offers an accelerated devel-

that they become active in the target organ.

because the available analytics are out-

are significantly higher (more exponen-

opment program to deliver microbiome

It is equally important to understand the

dated. Knowledge of critical parameters

tial growth curves). Indirect benefits have

clinical material for first-in-human (FIH)

conditions within the target organ to en-

and acceptable ranges — e.g., redox and

also been identified downstream, includ-

trials using Arranta’s proprietary plat-

sure that the LBP is formulated in a man-

osmolality — and how to control them is

ing higher resulting viability and shorter

form process incorporating our optimized

ner that will encourage engraftment of the

necessary to achieve and maintain the

lag phases through freeze-drying, which

AMB™ media and ACP™ cryopreserva-

microorganism. The microbiome is pres-

proper functionality throughout the pro-

equates to higher product quality.

tives to achieve >40% viability in filled

ent in all parts of the body, and conditions

duction process.
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Mixes of cryopreservatives are added to

five organisms or fewer can be produced

The team at our development and early

the cell slurry obtained following harvest

in nine months, and for consortium of 6–15

FIGURE 3 Representative Comparison Plot for
Selected Arranta Bio CryoPreservatives (ACPTM)

organisms in 12 months from the start of

viability through the harsh freezing and

the program. Drug substance is produced

Commercial Media No. 2

living organisms that exhibit some type of

Blends (AMB™) and proprietary Arranta

drying process, which can be damaging to

at the 50-L fermentation scale and then

Commercial Media No. 3

activity. The ultimate goal during process

CryoPreservatives (ACP™) that are used

live microorganisms.

freeze-dried. Drug product is manufac-

development is to maximize the number

to rapidly screen client microorganisms

Some cryopreservatives penetrate the

tured in batch sizes up to 10,000 capsules.

beyond. Arranta’s actALIVE™ Fast-to-

of cells that stay alive (viable) throughout

to identify optimal process conditions.

cells, while others do not. They influence

As important as the accelerated time-

Clinic Program therefore ensures the

the entire production process. Factors in-

Using Arranta’s proprietary blends, which

viscosity, osmolality, surface tension, and

line, is Arranta’s understanding of the

rapid production of high-yielding, high-

fluencing viability range from the general

only contain plant-derived components, it

other properties. The goal is to choose the

significant rolled throughput yield (RTY)

viability LBPs with increased stability.

fermentation conditions to the harvest

is possible to obtain results in a matter of

right mixture that provides the optimal

jeopardy at every step of the production

Arranta Bio is also uniquely positioned

technique, excipient/cryopreservative se-

weeks compared with months needed to

conditions for each specific organism to

process associated with LBP microbi-

within the microbiome space to facilitate

lection, and lyophilization conditions. De-

develop new blends, dramatically shorten-

survive during cryopreservation. As with

ome products. Accordingly, a carefully

the entire life cycle from bench to mar-

velopment of an optimum cell bank is also

ing project timelines.

media for LBPs, there are only a limited

planned and executed quality by design

ket. Moreover, the technical team that

number of commercially available cryo-

(QbD) approach at the earliest stages of

performs the basic scientific work early

preservative blends.

development for every unit of operation

on is involved and actually on hand to sup-

crucial.
20
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At Arranta Bio, we have a minimum tar-

MEDIA FORMULATIONS

get viability for all LBPs of 40% and often

Many of the organisms developed as mi-

The proprietary Arranta CryoPreserva-

in the manufacturing process — from cell

port and troubleshoot the launch from our

achieve significantly higher viabilities.

crobiome-based therapies tend to form

tives (ACP™) are blends that enable us to

bank to encapsulation — is absolutely

Watertown commercial-ready facility. The

aggregates with many organisms orga-

achieve Arranta Bio’s 40% minimum vi-

critical to give the product the best op-

result is further compressed timelines and

EFFICIENT, SCALABLE PROCESS

nized in long chains. When this “hair”

ability target nearly 100% of the time.

portunity for success in clinical trials and

reduced cost and risk.

Because most of the organisms that com-

forms, analysis becomes complicated,

prise LBPs tend to be unstable, it is es-

because as many as 100 cells may only be

CONCLUSION

sential to minimize process times in order

detected as one, leading to much lower

The future of microbiome-based therapy

Commercial Media No. 1

to minimize organism die-off. Effective

CFU results. There are limited commer-

Commercial Media No. 2

small-scale processes that take much lon-

cially available media designed for LBPs,

Commercial Media No. 3

ger to complete when performed at large

and most contain blood or other animal-

Commercial Media No. 4

scale are thus not practical for commer-

derived components, forcing LBP devel-

cial LBP manufacturing.

opers to select sub-optimal options.

C
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CRYOPRESERVATIVE BLENDS

vary extensively, from pH to the presence

70

Comm. No.2

the source as optimal for the genus being

ACP-008

and is generated in the maximum yield.

Bio, therefore, considers many factors rel-

80

Comm. No.1

viability levels than the two representative

ACP-007

derived media formulations identified by

ACP-006

exhibits the right performance behaviors,

Effective drug development at Arranta

ACP-005

proprietary ACP™ blends provided higher

ACP-003

As can be seen in Figure 3, all of Arranta’s

using multiple commercial and literature-

ACP-004

We have conducted media screening

ism being produced is optimally healthy,

ACP-001

master cell bank to ensure that the organ-

exhibit efficacy.

ACP-002

so they can graft in the small intestine and

% Viability

FIGURE 2 Representative Comparison Plots for
Arranta Bio Media Blends (AMBTM)
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Arranta Bio ensures that the processes

We have found that certain media for-

we develop at small scale will work at later

mulations prevent aggregation regard-

stages and for commercial production in

less of the type of organism, and optimum

terms of timing and engineering aspects

processes can be rapidly developed by

by employing downsized versions of equip-

screening against them. Our proprietary

ment and systems used at large scale. As a

AMB™ blends have been shown to signifi-

result, scale-up occurs seamlessly from 1 L

cantly outperform commercially available

all the way to 4000 L.

media formulations suitable for GMP

In addition, the importance of cell

manufacturing. We obtain not only higher

bank quality is too often underestimated.

yields, but more stable organisms with

Arranta Bio focuses on optimizing the

shorter lag phases.

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

Q3 2020

is certainly exciting. The bounty of evi-
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aspects of human health is rapidly expanding. Once the first products receive
approval for commercial launch, funding
will almost certainly accelerate into the
microbiome space and validate the activity that is already occurring. The first
therapies that will reach the market will
target gut-related diseases. But it is the
microbiome-based therapies already in
the clinical development pipeline for other indications — from oncology to diabetes to autism — that are likely to have the
greatest impact on human health and to
further propel sector growth.
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VAC CINE DISTRIBUTION

A COMPLICATED AND HIGH-STAKES

a hundred in preclinical development.1 Un-

to remain high and volatile due to these

SUPPLY CHAIN AT UNPRECEDENTED SCALE

certainties abound about the production

capacity shortages and uncertainties asso-

Distributing an effective COVID-19 vac-

and delivery of COVID-19 vaccines: the

ciated with demand.1 Freight rates could

cine to the global population will likely

timeline to approval, the quantity of doses

even rise further, because vaccines could

be the greatest logistical challenge since

needed, raw material availability, and the

potentially be ready to ship when sev-

World War II. Delivery by air, which will be

global temperature-controlled capacity.

eral smartphone and electronics product

challenging given the shortage of air cargo

Based on a number of considerations,

capacity, can only occur to airports certi-

McKinsey concluded that seven to nine,

However, because most COVID-19 vac-

fied to receive pharmaceuticals, and these

and possibly even up to 20, new vaccines

cines will require storage at 2–8 °C and

airports can only handle so much product

could be approved over the next few years,

potentially –80 °C, this approach will

at a given time.1 The vaccines will then be

with several products available for priori-

require the development of novel solu-

transported to distributors for allocation

tized populations between the fourth quar-

tions for establishing and maintaining low

to hospitals, pharmacies, and vaccination

ter of 2020 and the first quarter of 2021.5

to very low temperatures in the entirety

centers, which have yet to be established.

Vaccine manufacturers have announced

of these aircrafts. Restrictive measures

Enhanced security will be required to

they will have the ability to produce 1 bil-

regarding the movement of goods, imple-

prevent theft of the valuable products,

lion doses by the end of 2020 and 9 billion

mented as a result of the pandemic, could

and many will also require specialized

doses by the end of 2021.

also potentially impact the shipment of

low-temperature packaging and shipping
conditions.

Some U.S. companies have been bring-

The level of distribution required is

governors to start planning the exact pro-

ing products into Canada and then truck-

unprecedented. For comparison, 174.5 mil-

cesses and procedures that will be used for

ing them into the United States.2 Others

lion doses of flu vaccines were supplied to

operations, administration, and logistics,

are relying on chartered private planes to

the U.S. market between September 2019

starting with leasing warehouse space, and

deliver finished drug products. Neither

and February 2020.2 The U.S. government’s

securing freezers for vaccine storage.

approach is feasible on the scale required

300 million doses by January 2021.

B Y ANDREW T. BOYLE AND MARC BOYLE, BOYLE TRANSPORTATION, AND PATRICK SCHAFER, CSAFE GLOBAL

Over 24 million cases of COVID-19 have been confirmed worldwide,
including more than 800,000 deaths. There is a dire need for therapeutics
and vaccines to fight the pandemic, and the biopharmaceutical industry
has been working at a furious pace to develop effective products. While
the accelerated development and manufacture of COVID-19 vaccines is a
daunting task, the greatest challenge may lie in getting those vaccines to
billions of people around the world.
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vaccines across borders.

National Governors Association has urged

Operation Warp Speed hopes to distribute

ANTICIPATING THE LOGISTICS OF A
COVID-19 VACCINATION EFFORT

To help get ahead of the situation, the

launches are scheduled.8

U.S. health officials recently announced

for the distribution of COVID-19 vaccines.

that the government intends to purchase

However, one answer would be for the

This is not an easy ask. For diseases such

enough vaccines for the entire population,

pharmaceutical industry to combine a

as polio and measles, using UN agencies

cover the cost of distribution, and ensure

distributed manufacturing approach with

and country networks, vaccination levels

that they are provided free, with no co-

multiple manufacturing sites in different

did not reach 85–90%, and in some cases

pays, to all Americans. The U.S. Centers

regions. This would minimize distribu-

barely reached 70%.3 Given the mutation

for Disease Control and Prevention have

tion needs through a multimodal trans-

potential of SARS-CoV-2, vaccination lev-

exercised an option in an existing 2016

port solution.7 It may also be possible to

els above 90% may be needed. Additional-

contract with drug distributor McKesson,

ship the vaccines in bulk. For vaccines

ly, more than one vaccine may be required,

already the country’s vaccine wholesaler,

that reach the market later in 2021 and

and multiple doses of a given vaccine may

to designate McKesson as the nation’s

beyond, shipment in less-than-container-

be needed to ensure effectiveness.

primary distributor of COVID-19 vaccines

loads (LCLs) for transport by ocean may

Since all of the doses needed to treat

and related supplies.6 Under the option’s

also be feasible.8

everyone will not be available immediately,

terms, the CDC would direct the delivery

it will be necessary to prioritize recipi-

of vaccines and supplies to hospitals and

MAINTAINING TEMPERATURE CONTROL

ents.4 Ensuring efficient and equitable

clinics, leveraging the firm’s established

Maintaining the cold chain will be a cru-

distribution among countries may also be

infrastructure for the distribution of child-

cial issue for COVID-19 vaccines, which

a challenge if governments mandate that

hood vaccines, as they previously did for

poses a significant problem in many parts

doses produced within their borders be

H1N1 vaccines in 2009–2010.

of the world. Low temperatures must be

strictly for domestic consumption.1
A tracking system will also be needed

maintained whether a vaccine is being deTRANSPORTATION CAPACITY LIMITATIONS

livered to a wealthy, densely populated city

to manage orders, demand needs, inven-

Assuming the raw material challenges can

or a poor, sparsely populated rural area.

tory, dosages administered, and safety in

be overcome, companies that commercial-

In 2005, the World Health Organization

real time.4 Once the first doses are admin-

ly produce COVID-19 vaccines, whether in

estimated that up to 50% of vaccines are

istered, it will be crucial to follow up with

glass vials or plastic prefilled syringes, will

wasted globally every year, in large part

each person to ensure they receive booster

rely heavily on others, from manufacturing

due to a lack of temperature control and

shots as appropriate.

plants to distributors.

the logistics to support an unbroken cold-

The grounding of millions of passenger

chain.9 One estimate pegs the loss of cold-

NUMEROUS UNCERTAINTIES

flights around the world has reduced inter-

chain biopharma products to temperature-

The biopharmaceutical industry has been

national belly cargo capacity significantly.

related supply chain issues at $35 billion.10

working at a furious pace to develop ef-

In response, over 100 carriers have con-

To avoid these historic levels of spoil-

fective vaccines, with three vaccines pres-

verted passenger aircraft for cargo-only

age, vaccine manufacturers must ensure

ently in phase III clinical trials, dozens

operations shipments.7 Shipping prices

they use only thermal shippers and tem-

more in early clinical stages, and well over

have also skyrocketed and are expected

perature-controlled containers certified to
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between industry and individual govern-

Boyle Transportation provides a digital

ments are accelerating vaccine develop-

chain of custody to our customers, includ-

ment and manufacturing, but global coop-

ing driver credentials, electronic tem-

eration is also needed on everything from
raw materials to vaccine distribution.
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tomers have complete visibility into shipment information.

HOW BOYLE TRANSPORTATION CAN HELP
WITH TRANSPORTATION
manufacturers,

Andrew T. Boyle

access to refrigeration and, for some vac-

For

handling of temperature-sensitive prod-

cines, advanced freezers that can reach

Boyle Transportation offers a strategic ap-

Products that require transportation at

ucts, such as EU Good Distribution Prac-

extremely low temperatures. In the United

proach to logistics and transportation that

–70 °C may require bundled solutions com-

tices and the U.S. Federal Drug Adminis-

States, the available cold storage capacity

includes highly trained and experienced

bining Boyle’s validated temp controlled

tration’s, the WHO’s, and IATA’s standards

is estimated to be just 15%.14 Companies

employees, advanced technologies to en-

vehicles and CSafe Global’s thermal ship-

for temperature-sensitive products. Since

that make temperature-controlled con-

sure validated temperature control and

ping solutions. CSafe is the only provider

there are only a handful of providers who

tainers are working to boost production

product tracking from pickup to delivery,

of both active and passive temperature-

manufacture these certified packaging

and pre-condition them in advance of the

and extensive risk-management systems.

controlled containers and has tested the

solutions, continual availability of contain-

expected surge in demand.3

We emphasize quality, are committed to

effectiveness and duration of the com-

continuous improvement, and are trans-

bined solution for deep-frozen product

PLANNING FOR AN APPROVAL

parent about our operations; we provide

shipments. With telemetry devices in-

ment require a temperature-controlled

With the extreme uncertainty about which

extensive metrics reporting, in-transit

stalled in our active container fleet, we

environment of –70°C. This may require a

vaccines will be approved and when, flex-

visibility, and milestone updates to our cli-

will be able to transmit real-time data to a

Marc Boyle

high-performing active thermal shipper.

ibility, adaptability, and collaboration will

ents. Boyle’s nearly 50 years of experience

custom visibility platform 24/7. Customers

Co-President, Boyle Transportation

Putting those shippers into an active air

be essential for achieving the mammoth

providing logistical support to government

and the CSafe support team have the abil-

cargo container can extend the duration

task of delivering multiple viable vaccines

agencies and transporting defense materi-

ity to monitor payload and ambient tem-

Most COVID-19 vaccines in develop-

vaccine

HOW CSAFE GLOBAL CAN HELP WITH

meet the international regulations for the

ers will be crucial.

COVID-19

ABOUT THE AUTHORS

TEMPERATURE-CONTROLLED CONTAINERS

to more than 10 days.11 With the expected

to nearly 8 billion people over a few years.

als led us to establish enhanced security

peratures, door opening events, container

delays associated with air cargo trans-

Manufacturers must be flexible with

protocols beyond what is typically needed

location, and more throughout a shipment.

port and the extended durations required

capacity, potentially even making it avail-

to transport drugs but may be key if vac-

If any reading deviates from the preset re-

for remote deliveries, advance planning

able to competitors if their vaccine is not

cine supply cannot keep up with demand.

quirements, the system alerts users to al-

and lease forecasting will be crucial to

approved and a rival company’s is. They

Challenges of great importance are com-

low for any needed intervention.

ensure an adequate supply of containers

must also be prepared for variances in

monplace to Boyle.

for COVID-19 vaccine distribution with-

demand, depending on the course of the

out negatively affecting distribution of

pandemic.5

In addition to providing complete ship-

As a result, Boyle Transportation not

ment visibility, CSafe is able to assure con-

distributors

only ensures uniformity, reliability, and

tainer availability using our artificial intel-

other pharmaceuticals.12 Container pro-

must be prepared to handle different vac-

the high-quality delivery of crucial phar-

ligence lease forecasting system. This

viders will also need to find creative ways

cines with different storage and handling

maceutical products, we can provide —

system will be critical in the COVID-19 vac-

to manage one-way drops in more rural or

requirements. Governments must design

even under crisis situations — access for

cine distribution effort by using historical

remote locations and the return transport

distribution programs that also take into

our customers to markets and people all

lease data, current customer orders, cus-

of the empty container so it can be put

account the requirements of different vac-

across the United States, including COV-

tomer forecasts, container maintenance

back into service efficiently. Trucks that

cines, as well as the available capacities,

ID-19 vaccines when they are available.

schedules, and more to tell our logistics

provide refrigerated transportation for

capabilities, and resources of the various

Our

temperature-controlled

team where to drop our containers and

the pharma industry will also have to com-

localities under their jurisdictions.

trailers are outfitted with premium speci-

when. We won’t have to stockpile CSafe

Equally important, all stakeholders must

fications and technologies and undergo

containers waiting for an order and put-

consider the entire supply chain — from

extensive calibration and validation in

ting further strain on the supply chain.

Maintaining the cold chain upon deliv-

product shipment, to healthcare provider

accordance with USP <1079>, which con-

Instead, we are able to efficiently and

ery to distributors/distribution centers

consultations, to vaccine administration

firms that all sensors are accurate and

cost-effectively deliver them to customers

will also be crucial. Cold-chain compliance

— and collaborate to ensure that COVID-19

proves the efficacy of the trailer’s temper-

in perfect condition for every shipment —

requires a reliable supply of electricity,

vaccines

ature control.

every time.

ply with the varying storage requirements
of different vaccines.
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LEADERSHIP

A CEO’S PERSPECTIVE:
POSITIONING A CDMO FOR
SIGNIFICANT GROWTH

GLOBAL DYNAMICS LEADING TO GROWTH

CDMO services will increase due to ac-

OPPORTUNITIES

tivities related to the development of CO-

Achieving that critical mass puts Avid in

VID-19 therapeutics and vaccines, com-

a unique and exciting position, particu-

bined with the continued advancement of

larly given the unique market dynamics

other biologic candidates.

that have been created by the COVID-19

The COVID-19 pandemic could also

pandemic. In light of the current situa-

have a lasting impact on the regulatory

tion, we anticipate that the recent trend

approval process. The rapid pace at which

toward globalization will see clients’ eyes

vaccines for SARS-CoV-2 have progressed

refocusing on domestic supply. The pre-

through preclinical and clinical develop-

vious 20 years witnessed a rush to Asia

ment has been astounding. This experi-

to access low-cost manufacturing. How-

ence will hopefully be used to streamline

ever, that approach is now being seen

the regulatory approval process for all

as too expensive with respect to supply

new drugs and reduce the time to get new

chain security and, in many cases, safety

medicines to patients. The industry would

and quality.

benefit tremendously from the increased

As a result, pharma companies are

speed-to-market, which could significant-

once again recognizing the value offered

ly improve business models for innova-

by Western manufacturers, creating sig-

tors and outsourcing partners alike.

nificant opportunity for CDMOs like Avid
B Y NICHOLAS GREEN, AVID BIOSERVICES, INC.

A

Bottom-Up Experience
I took up the position of president and CEO of Avid Bioservices at the end of
July 2020, succeeding Rick Hancock, who served as interim president and CEO
since May 2019. I bring more than 30 years of experience in the global pharmaceutical
and healthcare services industry, including significant expertise in the CDMO sector.
In fact, I learned the CDMO business from the bottom up, working for my father’s early
small molecule CDMO in Yorkshire, England. It won’t be surprising to those familiar
with Yorkshire that the keys I received on my first day of work were to the forklift truck
and not a company car. From there, I was given a solid education in how the company
operated from the ground up, progressing through engineering (fixing pumps and the
like), plant operations (night shifts, of course) and R&D before moving to the business side. That background has been invaluable and informed my decision-making
throughout my career.
In those 30+ years, I have held a number of senior management roles for several
CDMOs and life science companies (most recently, Therapure Biopharma) and have
run 31 facilities in nine countries spanning North America, South America, Europe, and
Asia. I have also had the privilege of helping build and expand those businesses and
deliver significant value for customers, patients, employees, and other stakeholders.
I look forward to helping Avid Bioservices achieve similar success.

to expand pipelines and grow revenues.

EFFECTIVE PARTNERSHIPS ARE CRUCIAL

The United States remains the most im-

With its origins as a drug development

portant pharmaceutical market in the

company, Avid has a great deal of insight

world, and regardless of which political

into the consumer thought process, allow-

party is in power following the November

ing us to approach client problems and

2020 elections, we expect the drive to

pain points with a great deal of empathy

a quality culture, a track record of regu-

er continents. As one of the most experi-

latory compliance, and commitment to

enced CDMOs when it comes to commer-

vid Bioservices has reached a

board of directors with extensive experi-

critical juncture and is poised

ence on both sides of the contract service/

bring manufacturing back to the United

and knowledge. This type of insight is

for significant growth. New

customer relationship. These board mem-

States will continue.

invaluable in forming true partnerships

transparency and true collaboration. Avid

cial manufacturing and a regulatory track

President and CEO Nicholas

bers are actively involved and constantly

Continued restrictions on travel have

between CDMOs and customer organi-

is not just interested in short-term oppor-

record clients know they can rely on, we

Green is excited to work with

challenging Avid’s leadership to perform

also impacted the access of pharma-

zations, enabling both to work together

tunities; we are building long-term sus-

also hope to increase the number of late-

Avid’s board of directors, man-

at the highest level.

ceutical companies to CDMOs. With

smoothly and efficiently.

tainability. We will also continue to forge

phase and commercial projects.

agement team, and employees

to take the company to the next level.

Avid’s recently appointed highly tal-

our advantageous location in California

Indeed, effective partnerships are cru-

ented business development team, which

near many innovative biopharmaceuti-

cial to achieving growth for CDMOs. In-

includes the chief commercial officer and

strategic partnerships with industry leaders that offer complementary services.

Our goal is to be perceived by drug
companies as one of the top CDMOs that

cal companies, Avid is ideally positioned

tegrity, transparency, and a commitment

In 5–10 years, Avid should be signifi-

comes to mind when they are looking for

REACHING CRITICAL MASS

two senior business development direc-

to support U.S.-based customers. We

to performance are the foundation that

cantly larger than it is today, and if there

mammalian development and manufac-

To be truly successful, contract develop-

tors, has a proven track record of success

also anticipate the demand for biologic

— when combined with intellectual horse-

proves to be a move towards localization,

turing services. The company is poised

ment and manufacturing organizations

in the CDMO field. In the short period

power to solve problems and the ability to

it would not be unreasonable to expect a

to achieve that goal, with a strong reputa-

(CDMOs) must build a certain critical

since their appointments, this team has

respond rapidly and openly when issues

broader global footprint that would allow

tion, a robust service offering, and growth

mass of business. That critical juncture is

already generated greater customer en-

arise — leads to success. The key is to

Avid to deliver customer solutions on oth-

potential.

reached when a strong culture and effec-

gagement, providing significant support

tive quality systems are ingrained in day-

for Avid’s efforts to drive meaningful

to-day operations, the right engineering

business and revenue growth.

solutions have been implemented, and a

In recent months, the company signed

skilled management group has been in-

two new co-marketing agreements, mean-

stalled and operates cohesively. Certain

ingfully expanding Avid’s ability to sup-

fundamental aspects of the business cul-

port clients with integrated sequencing

ture are also essential: integrity, transpar-

through final product services. In collab-

ency, flexibility, and customer intimacy.

oration with Aragen, Avid is able to offer

Avid Bioservices meets these require-

cell line development expertise built into

ments and is ready to advance to the

the company’s upstream and downstream

next level. The company has manufac-

process development and analytical ser-

tured commercial biologics since 2005,

vices. Avid’s agreement with Argonaut

has more than 27 years of expertise in

Manufacturing Services provides our cli-

mammalian cell culture development and

ents with drug substance manufacturing

manufacturing of complex biologics, and

and parenteral fill-finish services — ac-

has produced more than 150 commercial

cessible within an hour’s drive of our drug

batches of drug substances.

substance development and manufactur-

As importantly, Avid is steered by a
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WITH ITS ORIGINS AS
A DRUG DEVELOPMENT
COMPANY, AVID HAS
A GREAT DEAL OF
INSIGHT INTO THE
CONSUMER THOUGHT
PROCESS, ALLOWING
US TO APPROACH CLIENT
PROBLEMS AND PAIN
POINTS WITH A GREAT
DEAL OF EMPATHY AND
KNOWLEDGE.

ing solutions.
Avid Bioservices is that type of strategic partner for our clients. Our commitment to building strong customer relationships was recently recognized when
Avid was awarded 2020 Contract Manufacturing Organization (CMO) Leadership
Awards for Capabilities, Reliability, and
Compatibility by Life Science Leader.
Avid was also named a 2020 CMO Leadership Award Champion in the categories of
Expertise and Service.
TAKING THE NEXT STEPS
The next several years will be exciting for
biopharmaceutical CDMOs, such as Avid
Bioservices, that have available existing capacity, room to expand, expertise,

Q3 2020
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avoid placing blame and to focus on find-
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Nicholas Green
President and Chief Executive Officer, Avid Bioservices

Nick currently serves as President & CEO of Avid Bioservices and

previously served in senior executive roles for several contract
manufacturing organizations and life sciences companies, including
President & CEO of Therapure Biopharma and Evolve Biologics, Managing
Director of Nipa Laboratories Ltd, Head of the Life Sciences Division of
Clariant International Ltd, President and CEO of Rhodia Pharma Solutions
and President of Codexis Pharma Division. Up until recently Nick was also
a Board Member at Induce Biologics Inc and Redrock Regeneration. Nick
holds a BSc (Hons) in chemistry from Queen Mary University of London
and an MBA from the University of Huddersfield in the UK.

LinkedIn www.linkedin.com/in/nicholas-green-a358a3b/
Email ngreen@avidbio.com
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PARENTERALS

CONTINUED MARKET EXPANSION

parenteral drugs will be losing patent pro-

tric product development has not escaped

Parenteral administration is the second

tection over the next several years, with

the parenteral drug segment. If anything,

most common type of drug delivery after

more than 30 drugs likely to see generic or

manufacturers of parenteral drugs have

oral solids and liquids. Over the last sever-

biosimilar competition. In fact, the global

been leaders in the development of novel

al years, parenteral drugs have accounted

small molecule injectable drugs market

delivery methods specifically designed

for approximately 40% of new molecular

is predicted to expand substantially from

for ease of use and convenience, both for

entities approved by the U.S. Food and

2017 to 2025 due to growth in generic in-

caregivers and patients that self-adminis-

Drug Administration each year.1 In 2018,

jectables, which is outpacing that of inno-

ter their own medications.

there were nearly 500 parenteral drugs in

vator drugs.6

The global market for self-injection

the pipeline.2 The global market for paren-

Biosimilars are in particular increasing-

devices was valued at $3.7 billion in 2017

teral drugs was estimated to be $451 bil-

ly important in the parenteral drug market.

and is projected to expand at a CAGR of

lion in 2019 and to be expanding at a 6%

As greater numbers of these drugs are ap-

13.5% to reach $11.3 billion by 2026.8 Pre-

compound annual growth rate (CAGR)3 to

proved in the United States and around the

filled parenteral drug-delivery devices

reach a value of $802 billion by the end

world, their acceptance by physicians, pa-

in development include wearable, smart,

of 2029.2 The rising prevalence of chronic

tients, and insurers is increasing. Contract

needle-free, single-use, and combination

illnesses and the growing importance of

development and manufacturing organiza-

products and come with a variety of pack-

biologic drugs are key drivers of the rising

tions (CDMOs) are likely to experience the

aging options, all designed to offer flex-

demand for parenterals.3

greatest impact from this trend, as many

ible dosing options and increase medica-

generics and biosimilars are outsourced

tion adherence.9

The large volume parenteral (doses
of 100 mL or more) subsegment is also

to

achieve

greater

cost

efficiencies.

expanding at a compound annual growth

TRENDS SHAPING THE DYNAMIC
MARKET FOR PARENTERALS
BY MARGA VIÑES, GRIFOLS PARTNERSHIP

Demand for parenteral drugs continues to increase as the overall drug market
expands and new therapies for both chronic and rare diseases enter the pipeline.
Manufacturers are faced with increasing complexity, not only because of the drug
substances but also due to formulations, patient-centric delivery technologies,
and regulatory requirements, which are all further complicated by abbreviated
development timelines.
28 PHARMA’S ALMANAC
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In addition to continuous improvement
of prefilled syringes, pens, and autoinjec-

rate (CAGR) of approximately 6% through

INCREASING IMPORTANCE OF ORPHAN

tors for subcutaneous (rather than intra-

2025.4 Specific drivers for the growth of

DRUGS AND EMERGING BIOTECHS

venous) delivery, companies are begin-

these parenteral drugs, the bulk of which

Two trends having profound impacts on

ning to leverage digital solutions, such as

are nutritional and electrolyte formulations

the parenteral drug market are interre-

mobile apps and prescription digital ther-

(infusions of amino acids, mannitol, dex-

lated. The first is the transition across the

apeutics. Wearable injectors, as well as

trose, lactated Ringer’s injection, Ringer’s

pharmaceutical industry from a focus on

autoinjectors, have the potential to help

injection, sodium chloride) are increases

the development of blockbuster drugs to

with the administration of high-viscosity

in geriatric and pediatric patients, as well

an emphasis on therapies that treat rare

and large-volume drugs. The wearable

as people suffering from cancer and other

diseases, in part driven by new legislation

injectors segment is predicted to grow at

chronic illnesses.

encouraging the development of orphan

a CAGR of 20% from 2018 to 2026.8

With respect to parenteral drug packag-

drugs. The global market for drugs that

ing, the global market was valued at $9.86

are designed to treat rare diseases and re-

THE CHALLENGE OF VISCOUS

billion in 2017 and is projected to expand

ceive orphan drug designation is expect-

FORMULATIONS

at a CAGR of 4.8% through 2028.5 Pre-

ed to expand at a CAGR of 11% from 2018

Some of the advances in injector device

filled syringes and cartridges accounted

to 2026, reaching a value of $262 billion.7

technologies are driven by the growing

for more than 35% of the market and are

This new paradigm has created opportuni-

need to deliver high-viscosity parenteral

expected to increase compared with vials,

ties for many small and emerging pharma

drug products in a comfortable manner.10

bags, and ampoules.

and biotech companies to bring to market

Traditional spring-loaded injectors are no

highly specialized medicines for targeted,

longer sufficient for these products. Some

smaller patient populations.

drugs, particularly biologics, can be high-

GROWING PERCENTAGE OF BIOLOGICS
One of the key drivers for growth in the

These smaller firms typically have

ly viscous by nature. Other formulations

parenteral drug market is the many ad-

limited resources and rely heavily on

are viscous because they are designed to

vances being made with respect to bio-

CDMOs for support throughout the entire

be long-acting to reduce the frequency of

logic drugs, from monoclonal antibodies

drug development and commercialization

required injections. In other cases, drugs

to next-generation cell and gene therapies.

process. At the same time, the switch to

initially formulated for IV administration

These drugs have proven effective in treat-

orphan drugs has created challenges for

are being reformulated to allow self-ad-

ing many chronic illnesses and rare diseas-

CDMOs due to the often small volumes

ministration and can result in high-viscos-

es. Due to their large size and other physi-

required for these specialized treat-

ity and/or high-dose products.

cochemical properties, biologics to date

ments. Manufacturing of these products

have required parenteral administration.

must be achieved at a smaller scale and

GREATER COMPLEXITY ACROSS THE

In 2018, monoclonal antibodies dominated

typically under accelerated timelines in a

BOARD

the parenteral drug market, accounting for

manner compliant with the current good

Both pharma/biotech companies and their

20% of sales.2

manufacturing practice (cGMP).

CDMO partners are faced with increasing

GENERICS AND BIOSIMILARS HAVING AN

EMPHASIS ON PATIENT-CENTRIC PRODUCT

al drug development and manufacturing.

IMPACT

DEVELOPMENT

In addition to the move to specialty drugs

Both popular small molecule and biologic

The growing importance of patient-cen-

with targeted patient populations that

complexity across all aspects of parenter-
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need patient-centric formulations and

manufacturing processes from the start.

technologies at both of our plants in Spain

delivery options, companies are faced

The use of a quality-by-design (QbD) ap-

to facilitate manufacturing and maximize

with more chemically complex molecules

proach and compliance with require-

product quality and patient safety. Our

that can present synthesis/cell culture,

ments for parametric release are two key

high-quality performance is reflected by

analytical, and delivery challenges.

components of a successful and effective

approvals in Europe for the parametric

quality program.

release of products. As a result, Grifols is

As personalized medicines represent
a larger fraction of the pharma pipeline,

CREATING A QUALITY LEADER

complicated. CDMOs must be positioned

Grifols Partnership has decades of expe-

to support clients to not only overcome

rience in the production of small molecule

manufacturing challenges, but regulatory

parenterals and has amassed extensive

complexities, particularly within short-

knowledge of the processes we use and

ened timelines. They will need the flex-

the products we produce. Our experience

ibility to support both small- and large-

includes conventional and orphan/rare

volume manufacturing of a wide range of

disease drug projects at clinical to com-

drug substances, including highly potent

mercial scales.
As a business unit within a global phar-

as antibody–drug conjugates, as well as

maceutical manufacturer, we also have

tration systems.

reputation for quality.

access to financial, technical, regulatory,
and other resources not readily available

Prepared for Marketplace Disruptions

right one. Within one year, the company

Disruptions to the marketplace that were

expectations of their phar-

has gone from zero to 200 employees,

underway before the emergence of the

Competition Tracking - Global Market Insights 2019 to 2029.

ma customers. TriRx is building an

with expected annual revenues of about

Rep. Fact MR. Jan. 2020. Web.

COVID-19 pandemic have only been ac-

integrated CDMO designed to fill the

$100 million.

celerated and will cause real change in

2. Parenteral Drugs Market Forecast, Trend Analysis &

3. “Parenteral Drugs Market to Exhibit 6% CAGR, on Back of

livery and 3D printing of medicines have

TriRx is in the process of acquiring a

the potential to revolutionize the pharma

Bridging the Outsourcing Gap

state-of-the-art Merck sterile manufac-

supply chain.

5. Parenteral Packaging Market. Rep. Future Market

CDMOs have become critical partners

turing facility in France that produces

Insights. 29 Aug. 2018. Web.

in the pharmaceutical industry. How-

injectable products for the animal health

6. Small-molecule Injectable Drugs Market - Global

ever, most contract service providers do

market. The deal is expected to close

not have the reliability or flexibility that

near the end of August 2020 and brings

pharma customers need.

with it opportunities for continued busi-

collaborative and integrated project man-

mated manufacturing solutions that le-

agement brings together cross-functional

2020. Web.

Industry Analysis. Size, Share, Growth, Trends and Forecast

of quality to our customers while helping

addressing the complexities they face.

to reduce or prevent potential problems

7. EvaluatePharma® Orphan Drug Report 2018. Rep.

Automated systems significantly reduce

that could result in unwanted delivery

EvaluatePharma. May 2018. Web.

human interactions with the product and

delays in getting products to market.

process-control capabilities. Our proac-

well into the future.

and Forecast (2020 - 2025). Rep. Mordor Intelligence.

that many parenteral drug producers are

also provide protection for operators and

the pharmaceutical industry. Home de-

Sterile Injectables Acquisition Underway

The increasing implementation of auto-

cess development and enhanced our

gap and be a reliable source of supply

Surging Demand for Self-administered Drugs.” News.

and emerging pharma companies. Our

products, automated, closed systems

thus incredibly important to our long-

was born. The decision was clearly the

MANUFACTURING SOLUTIONS

implemented a QbD approach to pro-

delivering more output per unit and are

but most do not meet the

4. Large Volume Parenteral (LVP) Market - Growth, Trends,

tamination. For highly potent/cytotoxic

critical to overcoming the challenge of

pharmaceutical supply chain,

1. Van Arnum, Patricia. “Market View: Parenteral Drugs.”

enough to be an ideal partner for small

Notably, at Grifols Partnership, we have

price while still making a profit. They are

term success.

IMPLEMENTATION OF AUTOMATED

process, thus reducing the risk of con-

ficient and provide our services at a fair

risk was deemed manageable, and TriRx

15 Jan. 2020. Web.

teams that provide the highest standards

previous experience enable us to be ef-

DMOs are a key link in the
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to standalone CDMOs, yet we are flexible

verage robotic technologies is one way
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established as a leader with the highest

clinical trials are also becoming more
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TriRx was founded as a CDMO with

ness with Merck. Animal health is another

the knowledge, capability, resources, and

highly underserved segment of the phar-

Disposable, Reusable) – Global Industry Analysis, Size,

long-term commitment to provide secu-

ma space with very few long-term sup-

Share, Growth, Trends, and Forecast 2018 – 2026. Rep.

rity of supply with consistent on-time,

pliers possessing advanced capabilities.
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in-full delivery in compliance with regu-

8. Self-injection Device Market (Product Type – Pen
Injectors, Autoinjectors, Wearable Injectors; Usage –

9. Dubin, Cindy H. “Special Feature – Prefilled Syringes
& Parenteral Manufacturing: Flexibility for Faster

TriRx was founded with these
disruptive forces in mind and
a recognition of the need for
CDMOs that are prepared
to operate in a changing
marketplace.

latory requirements and quality expecta-

Building an Integrated Solution
The goal for TriRx is to establish inte-

shifted slightly in a positive direction due

While public perception has been

tive approach to continuous improvement

Development.“ Drug Development & Delivery. May 2019.

tions at a fair cost. Our leadership team

processes

enables us to improve processes before

Web.

has experience on both sides of the out-

grated capability to support customers

to the pandemic, only a brief window of

are typically more efficient. Robots can

any issues occur. We also have an estab-

sourcing relationship, making it possible

from drug substance to drug product

opportunity exists to reaffirm the value

be programmed to perform the same

lished change management control system

to bridge the gap and form highly func-

development and manufacturing across

created by pharmaceuticals in both the

motion, exactly the same way every

and have installed automation systems/

tioning partnerships that ensure success

all dosage forms. We are, therefore, also

prevention and treatment of diseases.

and avoid supply chain disruptions.

seeking a biologics facility to support the

Cost pressures will never cease. The

fastest growing market segment — sterile

industry must respond by increasing

the collection of large quantities of data

Strong Starting Point

facilities in both North America and Eu-

productivity and efficiency, which will

that can be analyzed and used to make

To be successful, a CDMO must begin

rope — to meet the dramatically height-

require paradigm shifts in all aspects of

with a world-class facility with state-of-

ened demand for injectables as COVID-19

drug development and manufacturing, in-

the-art capabilities staffed by experts

therapies and vaccines reach the market,

cluding leveraging artificial intelligence.

who understand the importance of con-

as well as solid dosage form capabil-

TriRx was founded with these disrup-

sistently achieving continuous regula-

ity, and a high-performing API facility.

tive forces in mind and a recognition of

tory compliance and meeting all delivery

While we have a defined strategy, we

the need for CDMOs that are prepared

milestones. The TriRx (formerly Endo/

will take advantage of opportunities

to operate in a changing marketplace.

Par) Huntsville, Alabama cream and

when they arise. Growth will occur both

The pandemic has spurred demand in a

ointment (a fast-growing segment of the

through acquisitions and organically

wide range of over-the-counter and pre-

pharma industry) site meets these crite-

over the next 5–10 years, and TriRx will

scription medicines and other health-

ria. While purchasing a facility that had

emerge as one of the clear winners in the

care products that previously were not

been shut down was a risk, with trust in

CDMO marketplace.

deemed important. How the industry re-

the environment.
Furthermore,

automated

10. “Special Feature – Injection Devices: Wearables,
Connectivity & Patient-Centric Designs Empower
Self-Administration.” Drug Development & Delivery.
Sep. 2019. Web.

time, something that is not possible for
humans to accomplish. They also enable
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greater productivity. Overall, automated
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QUALITY CULTURE AND CONTINUOUS
IMPROVEMENT ARE ESSENTIAL
In the complex environment of sterile parenteral product manufacturing, a culture
of quality and effective quality systems
are essential for success. An appropriate
quality culture includes a commitment to

LinkedIn www.linkedin.com/in/marga-viñes-a9aa748
Email marga.vines@grifols.com

continuous improvement and an emphasis on designing quality into parenteral
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process improvements that lead to even

sponds to this increased demand will be

the facility leadership, respect for the

critical for its long-term future – but one

knowledge of the marketplace, and rela-

Long-Term Commitment Backed by
Effective Systems and Processes

tionships with potential customers, the

Systems and processes derived from

mitted to deliver.

facility and its employees, extensive

thing is for sure, TriRx is ready and comP
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Paul Magreta
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Business Development, CDMO Services
Grifols Recombinant Protein CDMO
CDMO@grifols.com

Recombinant Protein CDMO

FLEXIBLE SOLUTIONS

Innovation and Flexibility
Drive Success During the
COVID-19 Pandemic

that changes on both sides are communicated early and clearly. We discuss challenges and potential impacts
to both businesses and collaboratively
establish risk-mitigation strategies. Our
record of 100% on-time in-full delivery
attests to the success of this cooperative
approach.

rifols Recombinant Protein

produce our products and to maintain

CDMO is focused on the

timelines and delivery milestones for

Our employees drive the success of
Grifols Recombinant Protein CDMO.

same flexibility and prob-

process development and manufactur-

They are talented, experienced, and

lem-solving spirit we use

ing services. Our CDMO business com-

excited by the opportunity to help

daily to rapidly produce custom pro-

municates closely with our customers

customers bring solutions to patients

teins to battle the current pandemic.

to accelerate shipments and mitigate

through a creative, collaborative, and

delivery delays.

interdisciplinary approach — to apply

In these exceptional circumstances,
what we do matters more than ever.

the knowledge and skills honed over

At Grifols Recombinant Protein CDMO,

alytics, and validation work to support

we produce recombinant proteins for

customers with new and complex pro-

further manufacture that are used in
assays to screen donated blood for viral
infections, as well as develop manufacturing processes for novel therapeutics.
In 2020, we directed resources toward
developing new antigens for SARS-CoV-2
immunoassays. While pursuing this crucial endeavor, we also took comprehensive measures to ensure shipments of
products and the provision of services.

decades of precise manufacturing, an-

We have taken concrete steps
to ensure the security of
supply for the materials we
need to produce our products
and to maintain timelines
and delivery milestones for
process development and
manufacturing services.

tein programs.
During these challenging and unprecedented times, our employees have
adapted to the new demands of social
distancing while continuing to meet all
the expectations of our customers. We
value their flexibility and dedication to
maintain our operations and have taken
every precaution to ensure their safety.
In addition to social distancing solutions, we have provided personal protec-

As always, our goal is to identify the
best approach to accelerate project
timelines while ensuring the highest
quality and safety.

Customer needs are constantly
evolving, so finding a CDMO with the
flexibility to evolve together is crucial.

This strategy is being applied to all proj-

The biopharmaceutical industry has

ects tackled by Grifols Recombinant

been challenged to discover and de-

Grifols has always taken a long-term
view, and our business processes are
built with that in mind.

Protein CDMO. We leverage our exper-

velop new diagnostic tests, treatments,

We understand that in our industry the

tise to design molecules for better ex-

and vaccines to help resolve the pan-

requirements and scope of individual

pression and improved immunoassays.

demic. Grifols Recombinant Protein

projects can change quickly with new

We have shifted resources to accommo-

CDMO embraces this challenge as we

data, clinical trial results, and market

date the urgent need for COVID-related

collaborate with our customers to de-

factors. Robust business processes and

products and formed new alliances to

velop and manufacture new molecules.

a culture of continuous process improve-

collaborate on the development of mol-

Open collaboration and the ability

ment provide a solid foundation to re-

ecules to provide the final products

to respond and execute quickly remain

spond to immediate needs and cultivate

sought by our customers.

critical to the success of any project,

long-term opportunities. These measures

Part of this strategy includes con-

especially in the current environment;

— along with our GMP manufacturing fa-

stant monitoring of the supply chain

routine communication is the key to

cility that allows for future process-fit

and ensuring the continuity of all

building and maintaining strong, long-

flexibility, easy segregation, and rapid

important shipments. We have taken

term relationships with our custom-

process changeover — allow Grifols Re-

concrete steps to ensure the security

ers. This ongoing relationship between

combinant CDMO to remain operational

of supply for the materials we need to

our team and our customers ensures

through this pandemic and beyond.
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BRINGING
YOUR VISION
TO LIFE

PROCESS DEVELOPMENT
TO GMP MANUFACTURING
30 years of experience solving process design and
manufacturing challenges
Modern FDA-licensed biologics facility

For more information,
contact us at CDMO@grifols.com

Recombinant E. coli, yeast, and mammalian cell expression
Collaborative approach to best meet customer needs

IMPLEMENTING ALL OF
THE ELEMENTS NEEDED
TO ENSURE COMPLIANT
AND SEAMLESS
DECENTRALIZED
TRIALS REQUIRES
A TECHNOLOGY
PLATFORM THAT
INTEGRATES ALL
ASPECTS OF TRIAL
OPERATIONS AND
EXECUTION, FROM
SITE SELECTION
AND MONITORING
TO PATIENT
INTERACTIONS AND
STUDY CLOSEOUT.

> DECENTRALIZED TRIALS

FACILITATING THE
FULL SPECTRUM OF
DECENTRALIZED TRIALS
> B Y MAMTA TRIVEDI, BIORASI

Decentralized trials have many advantages for both
patients and sponsors, particularly during the current
COVID-19 pandemic. Successful implementation requires
a contract research organization (CRO) experienced in the
full spectrum of decentralized trials and nimble enough
to respond to rapidly evolving situations. Biorasi has the
agility and experience needed, combined with collaborative
relationships, access to smart digital tools, and a
technology platform that brings stakeholders together
while ensuring patient safety, data security, and access for
overall trial compliance.

ROBUST BENEFITS TO BOTH PATIENTS AND

sponsors because they are conducted

MANY REMOTE TOOLS

es through mobile devices and through

SPONSORS

remotely, with patient subjects remain-

The benefits of decentralized trials are

patient-interactive portals.

The days of blockbuster drugs that treat

ing at home during a significant portion

realized through the use of a number of

Of course, decentralization creates

millions of patients via a systemic deliv-

— or all — of the study. They are executed

tools and technologies. For example, vir-

a new set of challenges, such as inves-

ery approach is over. The focus has shift-

using telemedicine, mobile/local health-

tual site visits for study start-up, as well

tigational product distribution to more

ed to customized medicine, developed for

care providers, and other processes and

as site monitoring and closeout, can be

remote locations, as well as oversight of

patients with specific biomarkers and dis-

technologies that differ from the tradi-

conducted using a smartphone and video

compliance and study procedures in the

ease characteristics, resulting in highly

tional clinical trial model.

recording glasses. Trained clinical re-

patient’s home. New tools and technolo-

targeted therapies. Traditional trials — in

For patients that are infirm or immu-

search associates (CRAs) would be con-

gies also make it possible to overcome

which sick patients are expected to visit

nocompromised or simply live in remote

nected via video conference ensuring

these hurdles.

investigator sites according to the doc-

areas, study participation becomes pos-

that the site meets all requirements. This

Remote solutions include digital tech-

tor’s schedule, often waiting long periods

sible with decentralized trials, helping

approach provides an efficient and cost-

nologies and online workstations for man-

— are outdated and cumbersome. Finding

them, and enabling sponsors to boost

effective solution.

aging patient recruitment, scheduling of

enough patients with a rare disease that

enrollment and participant diversity. All

Patient benefits include doctor appoint-

visits, sample collection, and standard-

live near a trial site can be challenging.

patients benefit from reduced travel and

ments conducted via video conference or

izing/validating trial data from multiple

Retaining recruited patients also remains

scheduling burdens. The less invasive

over the phone (telemedicine), supported

sources with real-time visibility. These

an issue: the average patient in a clinical

nature of participation results in a more

by home-health nurse visits, during which

trial monitoring solutions are designed to

trial lives 50 miles from the nearest site,

positive experience, leading to greater

bloodwork can be collected and specialty

ensure patient adherence to treatment,

48% of trials fail to complete enrollment,

compliance and retention, which also

medications administered (e.g., infu-

coordination of technology, and commu-

and the average dropout rate is nearly

benefits sponsors. Data capture is also

sions), ensuring patient safety. Where

nication among all stakeholders.

49%.1 In addition, less than 5% of the U.S.

more efficient, centralized, and continu-

appropriate, continuous monitoring can

population currently participates in clini-

ously updated. As a result, some of the

be achieved through the use of wearable

A SPECTRUM OF DECENTRALIZED

cal trials.

issues and costs of traditional methods

devices. Self-administered drugs can

SOLUTIONS

are mitigated while preserving clinical

be shipped directly to the home, with

When considering decentralized trials,

trial oversight.

patients self-reporting their experienc-

sponsors have two clear options. In a

Decentralized trials address many of
these difficulties for both patients and
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REMOTE SOLUTIONS
INCLUDE DIGITAL
TECHNOLOGIES AND
ONLINE WORKSTATIONS
FOR MANAGING
PATIENT RECRUITMENT,
SCHEDULING OF
VISITS, SAMPLE
COLLECTION, AND
STANDARDIZING/
VALIDATING TRIAL
DATA FROM MULTIPLE
SOURCES WITH REALTIME VISIBILITY

tion and security. Global regulations that

safety and data validity can be outlined

be physically scanned via a secure portal.

will impact the trial must be taken into

and the agency’s concerns identified and

Telemedicine, home healthcare, wear-

account, as should a means for ensuring

addressed. With this approach, sponsors

ables, remote monitoring, and even social

patient and nurse safety, risk mitigation,

have a much higher likelihood of receiving

media (e.g., for patient recruitment) are all

and trial goals, with milestones clearly

approval, even for fully virtual trials.

important means of communicating with,
treating, and monitoring patients.

outlined.
Nursing considerations are primary for

SOURCING A COMPREHENSIVE

decentralized trials because nurses inter-

TECHNOLOGY PLATFORM

THE LASTING IMPACT OF COVID-19

act directly with patients in the home and

Implementing all of the elements needed

While the COVID-19 pandemic has been a

make them feel supported. Nurses are also

to ensure compliant and seamless decen-

health and economic tragedy on a massive

a significant driver of patient satisfaction,

tralized trials requires a technology plat-

scale, some good may come of it. Regula-

which translates to retention.

form that integrates all aspects of trial

tory agencies — the FDA included — have

The pharmacies used in decentralized

operations and execution, from site se-

become more open to the decentralized

trials are also important and should not

lection and monitoring to patient interac-

approach to clinical trials, as it has been

only be accredited and adhere to USP

tions and study closeout. The technology

critical to enabling important clinical

guidelines, but have strong policies and

solution must also provide the tools need-

studies to proceed, including those for

procedures in place to support appropriate

ed to track the status of site activities;

therapeutics and vaccines against the

drug storage and handling. The pharmacy

support patient identification, engage-

novel coronavirus. The experience has

must also be accountable for drug distri-

ment, and communication; and enable

demonstrated the value of digital solu-

bution and maintain a dedicated team for

comprehensive data capture, cleansing,

tions, which should lead to greater en-

clinical trial work.

and inquiry, all in accordance with regula-

gagement in technology from more con-

tory requirements.

servative pharmaceutical companies and

Other important considerations relate

hybrid case, some interactions with pa-

activities.

Examples

include

Biorasi’s expertise in decentralized
clinical trials offers a comprehensive
strategy for the challenges associated with
COVID-19 and other healthcare crises. Critical elements — such as patient interaction
and stakeholder communication — are facilitated effectively and efficiently through
our remote solutions, leading to improved
recruitment speed and efficiency while reducing the scheduling and travel burden on
patients and increasing access to patient
subjects on a global scale.
During the COVID-19 pandemic, we have
been able to seamlessly integrate existing
clinical trials into virtual programs while
reducing the health risk to patients and
clinical staff using remote strategies for site
activation, monitoring, and closeout. Our
approach to data capture affords not only

24/7 real-time access to data, but also data
standardization and analysis needed for
trial validation.
Our agility has also enabled us to rapidly initiate trials for COVID-19 therapeutics. In one
case, medication was designed for severely
affected COVID-19 patients receiving treatment within hospital intensive care units
(ICUs). Biorasi was able to select and initiate sites, enroll, and dose the first COVID-19
patient within 60 days — a truly unique
achievement. During that time, all the necessary documentation was prepared, and
a database with direct, real-time access for
the sponsor was established that provided
data visibility and rapid error correction.

regulatory authorities alike.

to project management and businessrelated

Biorasi and COVID-19 Trials

OVERCOMING COVID-19 CHALLENGES

scheduling and logistics coordination;

The COVID-19 pandemic has created two

SPONSORS RELY ON NIMBLE CROs

onboarding of nursing, pharmacy, and

critical challenges for traditional clini-

In the current competitive environment,

it offers a wide spectrum of decentralized

alleviates security concerns. The abil-

solutions with remote components that can

ity to combine site-based requirements

tients occur in the home, but occasional

investigational sites; the use of cross-

cal trials that were underway when the

sponsor companies must be first-to-mar-

visits take place at the investigational site.

functional teams in strategic planning; the

SARS-CoV-2 virus became a serious glob-

ket or risk losing significant business op-

be customized to fit all trial parameters.

with telemedicine and home-based visits

In a completely remote trial, all patient in-

development of realistic timelines given

al threat. Patient interaction with clinical

portunities. Time and speed matter, and

Biorasi has developed strategic relation-

helps to ensure consistent assessments

teractions occur within the home. There

the complexity of decentralized trials; and

sites has been limited due to lockdowns

CROs must facilitate accelerated develop-

ships that ensure clinical trial expertise

and reliable results. In addition, with

are also gradations of these main options

the choice of strategic, collaborative part-

and travel restrictions. Similarly, CRO in-

ment timelines.

and capabilities, patient accessibility, and

extensive experience in both starting new

Doing so requires the agility to quick-

the completion of studies according to

virtual trials and switching traditional to

have been negatively impacted at all phas-

ly adapt and change trial designs while

sponsor timelines and goals. These rela-

decentralized studies, Biorasi has the

es, from introductory visits to monitoring

remaining compliant. CROs must also be

tionships are supported by advanced tech-

knowledge needed to appropriately adapt

and study completion, endangering the vi-

sufficiently flexible in working with each

nologies related to home healthcare, data

clinical protocols while maintaining regu-

ability of many trials.

sponsor’s quality system. Access to deci-

capture, and other aspects of trial execu-

latory compliance.

bear

sion-makers is also essential; CRO rep-

tion, all of which are coordinated and man-

that comprise the full spectrum from traditional to completely virtual clinical trials.
Each clinical trial is unique, with a unique

ners that understand home health and the
requirements for implementing successful decentralized trials.

set of requirements. Customization across
the decentralized spectrum enables the

UNDERSTANDING THE REGULATORY

development of optimized trial designs.

PERSPECTIVE

teractions with sponsors, sites, and staff

Decentralized

trials

bring

to

Regulatory agencies are focused on two

patient-centric solutions that are inde-

resentatives that come to the discussion

aged through our proprietary TALOS™ sys-

HOW TO DETERMINE IF A DECENTRALIZED

important aspects of clinical trials: pa-

pendent of site geography and physical

table should be able to make decisions or

tem. In addition, operations are optimized

TRIAL IS THE RIGHT APPROACH

tient safety and data validity. With de-

interactions. The key to success in switch-

quickly get an answer with one phone call.

through the use of adaptive designs and
streamlined logistics.

The choice of which decentralized ap-

centralized trials, these agencies expect

ing to a decentralized solution is a seam-

CROs such as Biorasi that focus on nim-

proach — and whether or not decentraliza-

to be provided with detailed information

less transition. This requires a CRO expe-

bleness, transparency, and collaboration

The use of a centralized system for

tion is appropriate at all — will depend on

regarding how patient safety will be en-

rienced in conducting hybrid and virtual

are therefore better positioned than larg-

capturing data from multiple platforms

the study protocol, the nature of the dis-

sured and how the sponsor will know that

trials along the entire decentralized trial

er, more encumbered organizations to sup-

ease being treated (e.g., stage/severity of

the data collected is coming from actual,

spectrum; the CRO must also possess a

port clinical trials now and into the future.

the illness), the medication format/admin-

treated human patients.

comprehensive technology platform, a set

Biorasi understands that clinical devel-

istration requirements, the comfort level

The U.S. Food and Drug Administration

of digitalized tools, and access to home-

opment is never static. It continually

of the sponsor, and the experience and

and other regulatory agencies around the

health nurses, pharmacies, and logistics

enhances its services to best support cli-

capabilities of the organization managing

world have issued guidance regarding

providers

expertise.

ents at all times, including in crisis situa-

the trial. Best practice involves the use of

decentralized trials, but those guidances

Such CROs have an understanding of

tions. Biorasi has expertise in implement-

a risk-based approach when making this

continue to evolve through more experi-

timelines and goals and can streamline

ing the full spectrum of clinical trials from

determination.

ence with hybrid and virtual trials.

logistics, apply international strategies,

traditional to fully virtual and the ability

and amend protocols so they are suitable

to change direction as needed throughout

for the new decentralized approach.

the clinical trial.

with

appropriate

The potential benefits of a specific

The best approach to addressing regu-

decentralized trial and how patients will

latory agency concerns is to schedule a

be impacted by it should be identified. The

meeting before filing an application for a

With respect to data management,

virtual and technological capabilities of

decentralized clinical trial to discuss the

functional sites may have the ability to

RELYING ON EXPERIENCED SUPPORT

vendors and clinical teams must be evalu-

trial design. In this meeting, the specific

directly link to the data capture system;

As an experienced CRO, Biorasi knows

ated, as well as solutions for data collec-

steps that will be taken to ensure patient

however, in many cases, documents must

that each clinical trial is unique. That’s why
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NORTHERN IRELAND

COVID-19 AND THE
GROWING NEED FOR DUALSOURCE SUPPLY CHAINS

ating an ideal environment for the co-cre-

with a focus on the management of long-

digital operations. Operating costs are on

ation, testing, evidence generation, and

term chronic conditions. For example,

average 20–30% lower than the rest of the

adoption of healthcare innovations.

they are doing significant work in the

UK and Europe. Salary costs are approxi-

Northern Ireland’s two major universities,

area of sensors, from those that monitor

mately 50% less than in the United States,

Ulster University and Queen’s University

a patient’s health status and identify early

but with science workers maintaining an

Belfast, offer globally competitive research

signs of illness to those that track electri-

excellent quality of life.

expertise, including 17 research centers

cal responses in the brains of patients with

Companies investing in the region can

between them, and an excellent track

neurodegenerative

access expertise and grants for product

record in commercializing technologies.

real-time feedback during clinical studies.

With lessons learned from the pandemic, Northern Ireland
is poised to become a location of choice for advanced
pharmaceutical and medical device manufacturing.

diseases,

providing

development, employment, training, and

The more than 250 life and health sci-

Underpinning the industry is a commit-

R&D. For life and health science compa-

ences companies operating in Northern

ment to cybersecurity, never more impor-

nies in particular, R&D and manufactur-

Ireland take advantage of this ecosys-

tant given recent cyber threats targeting

ing activities within Northern Ireland have

tem, including global names like Randox,

organizations developing COVID-19 vac-

remained robust throughout the pandemic,

Almac, Norbrook, Stryker, G&L Scientific,

cines. Northern Ireland is home to the UK’s

thanks to our infrastructure and ability to

and Teva Pharmaceutical Industries. Small

National Centre for Secure Information

manage our own COVID-19 measures out-

and medium-sized enterprises are an inte-

Technologies, located at Queen’s Univer-

side of the wider UK and EU response. This

gral part of the cluster as well, including

sity Belfast, and has one of the highest

has enabled companies to maintain and

ProAxsis, Exploristics, Cirdan Imaging,

concentrations of cyber employment in

even enhance their competitive position

CV6

Antibodies,

Europe, beneficial for companies look-

on a global stage.

Intelesens, Kainos, Diaceutics, and AxisBi-

ing to safeguard intellectual property and

oServices.

clinical data.

Many international companies have real-

B Y KEVIN HOLLAND, INVEST NORTHERN IRELAND

T

by infrastructure necessary for effective

Therapeutics,

Fusion

ized the opportunities offered by this low-

Together, companies of all sizes are

This integration of academic research,

risk, pro-business environment. In 2019,

focused on advancing pharma, diagnos-

clinical practice, and technological exper-

investment in Northern Ireland grew by more

tics, precision medicine, connected health,

tise allows scientific programs to link

than 60%, the largest increase ever, and

and medical devices. This dedication has

directly to clinical outcomes, helping

the current pipeline continues to grow.

bred success, with the industry generating

companies in Northern Ireland accelerate

recently launched “City Deals,” which

More and more, despite or perhaps because

a turnover of more than $1.41 billion in 2019

development efforts and be more success-

include $1.54 billion worth of funding —

of COVID-19, we are hearing from interest-

and employing more than 8,500 people.

ful much sooner than competitors.

an investment of $1,000 per person — in

panies looking for the right place to devel-

EXPERTISE IN DIGITAL AND CONNECTED

GROWING THE NORTHERN IRELAND

nificantly enhance Northern Ireland life

op healthcare products and technologies.

HEALTH

ECONOMY

and health science capabilities, including

There are also emerging cross-sector

The Northern Ireland government proac-

new institutes for clinical research, digital

ECOSYSTEM THAT DRIVES GROWTH

strengths in areas like AI and data ana-

tively supports the life sciences sector. As

healthcare technology, and longitudinal
healthcare data capture.

ing life science and pharmaceutical com-

priority to preserve the manufacturing and

Our universities, companies, regulatory

lytics and existing expertise in areas

the region’s economic development agen-

ID-19 has been awe-inspiring,

distribution of critical pharmaceuticals,

authorities, and healthcare systems are

like cybersecurity and software develop-

cy, Invest Northern Ireland helps compa-

with the life sciences industry

medical devices, and supplies.

a-century challenge.
I am particularly proud of
Northern Ireland’s contribu-

currently

excited

about

the

highly connected and collaborate inti-

ment. The intersection of so many fields,

nies looking to establish operations in the

BREXIT AND BEYOND

mately in a way that doesn’t happen in larg-

made possible because of the manage-

region by brokering collaborations with

As many are aware, Northern Ireland is

poised to expand its global impact as

er countries or less integrated areas of a

able size of the business environment,

local business, academia, and health orga-

part of the United Kingdom. There’s been

a location of choice for second-source

similar size. Pharma companies operating

breeds innovation.

nizations, providing funding, and advising

speculation about how the UK leaving the

manufacturing.

in Northern Ireland can support all aspects

Ulster University’s Connected Health

on how best to scale. Essentially, Invest

EU at the end of this year will impact North-

of the development cycle, from discovery

Innovation Centre is at the forefront of

Northern Ireland is a catalyst helping com-

ern Ireland.

business-led connected health research,

panies identify the locations, people, and

ing sector quickly pivoted and is punch-

ATTRACTIVE REGION FOR LIFE SCIENCES

through preclinical and clinical research

ing above its weight developing COVID-19

AND SECOND-SOURCE MANUFACTURING

to commercial manufacturing and life cy-

personal protective equipment (PPE), test-

With science-driven manufacturing, a long

cle management.

ing, diagnostics, and medical equipment.

history of advanced engineering and man-

Key to this is the direct link to the UK’s

In one such example, County Antrim’s

ufacturing excellence, and a time zone

National Health Service, one of the world’s

Randox Laboratories worked alongside

centrally located between major global

largest and most respected health ser-

Kevin Holland

Bosch to develop a rapid test in less than

markets, Northern Ireland offers many

vices, and Northern Ireland’s data-driven,

Chief Executive, Invest Northern Ireland

six weeks. It’s one of the world’s first ful-

advantages for companies looking to grow

“closed loop” healthcare system, which has

ly automated molecular diagnostic tests

while diversifying and safeguarding their

electronic health records for the population

and can detect a SARS-CoV-2 infection in

supply chains.

of 1.88 million, covering all phases of life.

The Northern Ireland workforce is

Longitudinal data of this scope exists

The pandemic will profoundly and per-

highly educated, English-speaking, and

in very few places and offers opportuni-

manently change the life sciences sector,

provides a talented pool to draw from,

ties for comparative efficacy research and

and one shift evolving in real time is the re-

with both Ulster University and Queen’s

data mining. Through ethical collaboration

evaluation of global supply chains. Explor-

University Belfast recognized as biosci-

agreements, researchers can access this

ing the potential benefits of near-shoring

ence leaders. Our workers have adapted

information to find ideal patient pools,

and dual-source pipelines has become a

to working remotely and are supported

even for more complicated diseases, cre-
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We’re

In this context, Northern Ireland is

tions during the crisis. Our manufactur-

under 2.5 hours.

resources that will ensure success.

economic growth projects. Many will sig-

he global response to COV-

rising to address this once-in-

THIS INTEGRATION OF
ACADEMIC RESEARCH,
CLINICAL PRACTICE, AND
TECHNOLOGICAL EXPERTISE
ALLOWS SCIENTIFIC PROGRAMS TO LINK DIRECTLY
TO CLINICAL OUTCOMES,
HELPING COMPANIES
IN NORTHERN IRELAND
ACCELERATE DEVELOPMENT EFFORTS AND
BE MORE SUCCESSFUL
MUCH SOONER THAN
COMPETITORS.
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Although final agreements have yet to be
inked, we anticipate that Northern Ireland
may be the only jurisdiction with UK and
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the unique ability to trial, manufacture,
and commercialize products and pharmaceuticals for both markets from one location. Nowhere else in the UK or EU will that
2-in-1 opportunity be possible.
This dual-market scenario would certainly enhance Northern Ireland’s potential for second-source manufacturing, but
no matter how the policy shakes out, the
building blocks for strengthening your supply chain remain: talent, time zone, and the
intersection of science, technology, and
manufacturing.

P
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> DECENTRALIZED TRIALS

On the other hand, COVID-19 has created a greater awareness of the effectiveness
of various digital tools in enabling clinical

PROTECTING CLINICAL
RESEARCH AND
PATIENTS THROUGH
DECENTRALIZED TRIAL
STRATEGIES

trials and the collection of patient data. In
particular, eConsent has become essential
to trial continuity, allowing consent to take
place remotely in a clear, trackable, traceable manner, as well as providing a key
method to re-consent patients.
The pandemic has also accelerated the
development and deployment of televisits
as a standalone solution for clinical trials
with research timelines in peril. The ability to deploy simple 21 CFR Part 11–compliant patient applications that can be downloaded onto smartphones has boosted
patient access and made it possible to
connect patients with site coordinators or
investigators around the world in a secure
way that increases patient retention.
REGULATORY CONSIDERATIONS ACROSS
THE BOARD
Regulatory guidelines for clinical trials
are constantly evolving, and developments
must be continually monitored by regulatory professionals and conveyed to clinical teams to ensure ongoing compliance.
Throughout the COVID-19 pandemic, the

> B Y ALISTAIR DAVIDSON, BRITTANY ERANA, AND RHONDA HENRY, PPD

pace at which new guidelines have been issued by various regulatory authorities has
greatly accelerated. The volume of information related to regulatory concerns has

The COVID-19 pandemic has highlighted and accelerated
paradigm shifts in how clinical trials are conducted.
Acceptance of nontraditional decentralized or hybrid
clinical trial models has increased across categories
of stakeholders, including sponsors, sites, patients,
physicians, and regulatory authorities. During these
challenging times and beyond, the success of clinical
trials will depend on multi-platform solutions leveraging
the latest technologies optimized for the specific
requirements of the study and the needs of participants
and stakeholders.

IMPACT OF COVID-19 ON CLINICAL TRIAL

In an April 2020 survey of 1,000 clinical

conducted a survey using their database

also grown exponentially in recent years as

PARTICIPATION

site personnel, over two-thirds of respon-

of 100 million households, which includes

trials are being conducted in more coun-

Recruitment and patient retention were

dents indicated that they have halted, or

individuals that have given preconsent or

tries, with a greater number of regulatory

challenging before COVID-19, but they

would soon halt, patient recruitment for

expressed interest in participating in clin-

authorities determining specific regula-

have been exacerbated during the pan-

ongoing trials, a third were halting ran-

ical trials. A majority of those surveyed

tions. In parallel with this rapid evolution

demic; people are afraid to go to doctor’s

domization, and about half were delay-

indicated a willingness to participate in a

are the introduction and advancement of

offices and investigator sites, particularly

ing studies.1 Similar results were evident

virtual trial due to the high prevalence of

new technologies designed to facilitate

those that rely on public transportation,

across multiple surveys, including those by

the SARS-CoV-2 virus across many com-

clinical trials. In addition, the burgeoning

where social distancing is difficult. In

the Cancer Research Institute, IQVIA, and

munities.

consideration for patient-centricity is hav-

addition, more people are working from

the American Society of Clinical Oncology.

Patients still need to be made aware

home while caring for children and/or el-

Furthermore, the failures of some trials

of these digitally-enabled trial options,

derly relatives, yet most doctors’ offices

have been directly linked to COVID-19.

however. To familiarize subjects with this

The pandemic has proven even more

option, digital technologies for education

challenging in this respect. In the United

DECENTRALIZED TRIAL OPTIONS EMERGE

and recruitment can be utilized, including

States, previous FDA Commissioner Scott

AMID THE PANDEMIC

social media platforms and online com-

Gottlieb made decentralized trials a prior-

or unwillingness to visit the doctor, the

One solution to reverse this trend is to pur-

munications via patient advocacy groups

ity for the agency when he took the helm,

closure of sites during lockdowns, and the

sue decentralized trials with virtual patient

and patient communities. Another impor-

and the EU launched the Trials at Home

reallocation of industry personnel to tri-

participation and site management. Half of

tant approach that PPD is pursuing is

project in late 2019 to provide guidelines

als focused on COVID-19 therapeutics and

the sites covered in a survey by Medidata

encouraging physician practices to open

for decentralized trials.

vaccines, recruitment and retention have

indicated they were switching in-person

up their practices to clinical research,

The need for such guidance and advocacy

quickly become critical issues for clinical

visits to virtual ones and using telemedi-

which would result in greater numbers of

has greatly increased in light of COVID-19.

trials. As of the end of June, the number of

cine to interact with patients to continue

investigator sites and more care options

Hybrid and fully decentralized trials are

new subjects entering clinical trials world-

existing studies and initiate new trials.1

for patients closer to home in a time

no longer novel options but rather neces-

where many sites are operating at dimin-

sities to protect trials that start later this

ished operating capacity.

year and into next year. Agencies across

continue to maintain policies prohibiting
extended family from attending visits.
Between this reticence and an inability

wide had dropped by approximately 30%
compared with the end of October 2019.1
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To gain further insight, PPD’s Accelerated Enrollment Solutions (AES) group

ing an impact on trial design, creating further intricacies in regulatory guidance.
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PPD Case Studies: Adaptability and Personal Touches Allow
for Rapid Solution Development and Implementation
PPD has been involved in the strategic transition of many ongoing clinical trials
from conventional to decentralized as a means to enable study continuity
during the COVID-19 pandemic.

Personal support increases
patient retention

For a trial that began in 2017 for a drug treating a rare indication, the sponsor had previously built in many patient-centric measures,
including PPD’s Patient Concierge Service,
reimbursement for expenses, and home
healthcare. When the COVID-19 pandemic
emerged, the dedicated PPD concierge discovered through conversations with patients
that they were scared about coming into the
office and there was a real risk of losing participants. After being alerted, the sponsor
responded immediately, adding more home
healthcare and televisit options. In the end,
for a trial that was expected to have a dropout rate of 30%, the actual rate was just 1.5%.

Telemedicine enables continuity

In Italy, after COVID-19 became widespread
in the country, an ongoing dermatology
study required the assessment of skin lesions of five patients for primary endpoint
determination. The patients were not able
to travel to the site, and the sponsor was
at risk of losing patient data. PPD worked
with the Italian Ministry of Health to implement a 21 CFR Part 11–compliant televisit
model within two weeks that connected the
patients with the physician investigator for
completion of the assessment, maintaining
study continuity, patient care, and the collection of primary endpoint data.

Smoothly switching to a virtual
solution

A fully enrolled phase IIB study in a rare
disease indication required 80 participants to receive a daily dose of an oral
medication. COVID-19–related site closures impacted more than half of the patients’ last site visits for primary endpoint
collection. PPD issued a trial continuity
plan to all of the sites that offered an integrated solution with in-person and virtual
visits, as appropriate. This “emergency
guidance” was read and signed by the investigators.
Endpoint collection was extended from
24 to 48 weeks. The study drug was
shipped directly to patients, and both
televisits and home health visits were offered as alternatives to in-person visits.
Collection of lab samples became possible through a home health nurse or
nearby clinics that remained open. MRIs
and biopsies were either postponed or
conducted in alternate facilities. A single
protocol amendment with all consolidated changes was submitted that extended
the length of the study, allowing for the
collection of primary endpoint data. As a
result, consistent handling of COVID-19–
related protocol deviations across all
sites was achieved, and the scientific integrity of the study was preserved.

site leadership that the novel technolo-

In the interim, the needs of a study and

Our multiplatform approach and inter-

gies deployed as part of a decentralized

its patient population will determine wheth-

nal regulatory intelligence capabilities,

solution met strict data privacy require-

er a decentralized trial is appropriate,

combined with an awareness of what fea-

ments. In another instance, a study was

which is largely dependent on the sched-

tures, functions, and devices will be avail-

redesigned with a reformulated drug that

ule of events and the assessment of needs

able tomorrow, enables PPD to design

2. “Draft landscape of COVID-19 candidate vaccines.”

would allow participants in the trial to

within the trial — such as whether certain

compliant, customized trials using con-

World Health Organization. 13 Aug. 2020. Web.

self-administer the medicine without any

devices can be used or if certain patients

ventional, decentralized, and hybrid strat-

need for a site visit. The experimental

will need to be treated in a hospital setting

egies as appropriate and with the flex-

drug ingredients were not altered — just

due to their fragile conditions. Smaller pro-

ibility to leverage all possible technology

the way in which the drug was adminis-

tocol details are also important, such as if

options.

tered changed to circumvent initial site

blood draws need to be performed at a spe-

roadblocks.

highlight

cific temperature or centrifuged immedi-

the opportunity for sites to play a role in

ately. Whether local laboratories and other

decentralized trial design and technology

facilities are available is another consider-

selection.

ation. However, sponsors can rely on the

These

examples

Similarly, patients need to be comfortable with accessing and using the tech-

expertise of PPD Digital to guide them on
®

protocol adaptations and design.

nology assigned through decentralized

When devising schedules of events,

trials while being reassured that they are

sponsors should assess what is absolutely

receiving a level of care equivalent to that

required at each visit and what can be con-

provided in a conventional trial. PPD has

ducted remotely to design protocols. They

addressed this issue by focusing on the

should also consider the patient journey

patient journey. Our dedicated patient-

— whether they will need more personal

centricity team carefully considers which

interaction with their physicians and if that

aspects of a decentralized trial are most

can be accomplished with televisits. As

beneficial and potentially challenging,

decentralized trials become more accept-

raising concerns and suggestions with the

ed, we anticipate the increased standard-

sponsor. For example, in a trial involving

ization of technologies, from geofencing to

patients with complex pain, PPD would

compliance technologies, such as new sen-

most likely not recommend in-home use

sors, blood pressure cuffs, or smart pills

of ECG devices, as doing so would require

that connect via Bluetooth and register if a

consistent and advanced dexterity, and

medicine has been taken. All of these fac-

would propose alternative options to gain

tors should help determine the optimal dis-

the same endpoints.

tance along the decentralized spectrum.

With PPD’s Patient Concierge Service,
patients establish a relationship with

A PLATFORM-AGNOSTIC APPROACH

their dedicated “concierge” who provides

Knowing that decentralized trials are not

ongoing support and engagement through-

one-size-fits-all, PPD has adopted a multi-

out the trial by scheduling visits, sending

platform approach to provide optimum so-

reminders of visits or other activities that

lutions for every trial. Rather than acquire

need to be completed, and answering ques-

a single platform and force-fit trials to

the world have swiftly issued guidances

IMPORTANCE OF SITE AND PATIENT

tions about how to use different technolo-

that technology, we work with many differ-

for conducting trials during the pandemic,

ACCEPTANCE

gies. The service allows patients to feel a

ent vendors — our anchor partners — offer-

but at many different levels of granular-

Acceptance of decentralized trials must

deeper connection to the study, which is

ing a range of solutions. We evaluate each

ity, with considerable detail being provid-

come not only from the sponsor, but also

beneficial for retention and satisfaction.

protocol and the patients involved to iden-

ed by the FDA, the MHRA, and the EMA.

key stakeholders, such as investigator

Most guidances share the top priority of

sites and study participants. One of the

DECENTRALIZED TRIALS BEYOND COVID-19

protecting patient safety and maintaining

challenges in transitioning conventional

We expect that all stakeholders — from reg-

To ensure ongoing compliance, PPD

data integrity, which they generally look to

trials into decentralized solutions during

ulatory authorities and investigator sites

also has an internal regulatory intelli-

achieve using a risk-based approach. Digi-

the pandemic has been the training and

to sponsors and CROs — will learn from the

gence function that continuously moni-

tal tools that the agencies have assessed

adoption by individual sites. Hospitals, for

experience of switching to decentralized

tors and interprets regulatory changes in

include

instance, have their own data privacy and

trials as a matter of necessity during the

real-time. When COVID-19 emerged, our

security requirements.

COVID-19 pandemic and continue to im-

dedicated staff increased focus in this

telemedicine,

eConsent,

elec-

tronic data capture, direct patient supply,

tify the platform that best fits each study’s
unique set of needs.

in-home nurse visits, and remote monitor-

Over the course of the pandemic,

plement them. Slowly, but surely, sponsors

area, monitoring the rapidly evolving reg-

ing. Common themes include proper plan-

sites needed to reconfigure their patient

have come to view decentralization not just

ulatory environment around the clock to

ning, establishing contact with the relevant

engagement strategies within a few weeks

as a risk-mitigation tactic, but as an effec-

keep study teams up to date so all clinical

authorities, and complying with data pro-

to enable critical patient visits to continue.

tive way to conduct clinical trials under any

trials and customer projects stayed on the

tection, and security.

It was often necessary to demonstrate to

circumstances.

right path.
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gene therapy drugs using lipids in the next

LIPID EXCIPIENTS

FIGURE 1. Lipid-based drugs on the market today (reproduced with changes from Reference 5).

few years.
Photodynamic therapy

SUCCESSFUL DRUG DEVELOPMENT
WITH SYNTHETIC LIPIDS:
CRITICAL ASPECTS AND STRATEGIES

ADVANTAGES OF SYNTHETIC LIPIDS

Visudyne®

Lipid type, source, and quality/purity have
a direct impact on the impurity profile and
properties of final liposome formulations,
such as the particle characteristics, bilayer structure, stability, and drug-release
profile. For reproducible results, it is essential to synthesize lipids using only highquality raw materials with optimal material

Cancer

Analgetika
Exparel , DepoDur
®

Doxil®, Daunoxome®,
MePact®, Depocyt®,
Marquibo®, Myocet®,
Onivyde®, Vyxeos®

®

Fungal diseases
Ambiosome®, Ablecet®,
Amphotec®

characteristics and consistent quality.
Chemically synthesized lipids are advantageous over natural lipids, because they
consist of a single lipid of known quality,
whereas tissue-derived lipids are usually a

Antiviral vaccines

Gene therapy

Shingrix®, Epaxal®, Inflexal®

Onpattro®

mixture of egg-derived or bovine-derived
lipids. Unlike tissue-derived lipids, syn-

by-products, defined stereochemistry (D/L)
and isomeric purity (cis/trans), low bioburden and endotoxin levels, and be plant

organism

(GMO)

certificates

vents. Class I solvents should be avoided
nary, or parenteral administration.

The latest developments in lipid-based

based on guidelines from the International

drug delivery have been in the field of

Council for Harmonization of Technical

nucleic acid delivery involving APIs such

Requirements for Pharmaceuticals for

delivery. In addition to enhancing the sta-

SEVERAL APPROVALS AND MANY LIPID-

as short RNAs for gene silencing or acti-

Human Use (ICH) in ICH Q3C.

bility of the API in vivo, they boost the bio-

BASED DRUGS IN DEVELOPMENT

vation (short interfering (siRNA), micro

availability of both hydrophilic and hydro-

The first lipid-based drug, Doxil®, com-

(miRNA), short activating (saRNA)) and long

MATERIAL CHARACTERISTICS AND

nificant promise in drug development and

20
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Lipid-based formulations have shown sig-
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materials and optimizing the manufactur-

5.387
5.722

mized by selecting high-quality starting

encephalopathy (TSE) and non-genetically

WHY LIPID-BASED DRUG DELIVERY?

A
4.465
4.790

The purity of synthetic lipids can be opti-

5.311

tamination.

4.248

Lipid-based drug delivery systems offer several advantages, including improving
the stability, solubility, bioavailability, and toxicity profiles of active pharmaceutical
ingredients (APIs). It is essential to select the optimal lipid excipients with the appropriate
characteristics for each specific API and application and to ensure that they can be
produced using high-quality production methods that are scalable for GMP manufacturing.
Working with the right supplier that offers consistent, high-quality products and has
expertise in the drug development process and the regulatory environment is essential for
the successful development and commercialization of lipid-based drug products.

FIGURE 2. Comparison of (A) commercially available sample of dioleoyl-rac-glycerol (GDO) with many
impurities and (B) high-purity 1,3-GDO & 1,2-GDO from MilliporeSigma.
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0

doxoru-

RNA (messenger RNA (mRNA)) for applica-

SCALABILITY

also improve the toxicity profile of the

bicin, was approved by the U.S. Food and

tions in cancer therapy, enzyme replace-

GMP manufacturing of lipid-based drug

entrapped API via passively targeting in-

Drug Administration (FDA) in 1995. Figure

ment therapy, vaccines, and others.

products requires consistent, high-quality

flamed or tumor tissues or certain organs

1 shows the marketed liposomal formula-

In 2018, the first lipid-based drug for

raw materials, and characteristics, includ-

and enable the delivery of difficult APIs,

tions in six therapeutic categories, with

gene therapy encapsulating siRNA, Onpat-

ing solubility, crystallinity, stability, and

drying, crystallization, and lyophilization.

Scalability, reproducibility, and optimi-

such as RNA, that are prone to instability,

the most lipid-based drugs indicated for

tro®, was approved by the FDA for the treat-

flowability, play important roles in the

In addition to solubility improvements,

zation of the manufacturing process with

nuclease-mediated lysis, strong immune

the treatment of cancer.5

phobic drugs.

1,2

Lipid-based formulations

prising

liposome-encapsulated

ment of hereditary transthyretin amyloido-

manufacturing process. Lipids, the key

these processing methods provide lipo-

respect to appropriate GMP principles,

responses, and an inability to reach the

Currently, 18 lipid-based drugs have

sis (hATTR). Lipid-based RNA formulations

raw materials for producing liposomes, are

somes with higher purity, enhanced stabil-

liposome yield, concentration, and isomer-

site of action.1 They also facilitate patient

received marketing approval, and hun-

are also finding their use as vaccines for

waxy by nature, which can result in slow

ity, and easier handling characteristics, all

ic purity and other quality aspects, as well

compliance by reducing dosing frequency

dreds more are in clinical trials for a wide

infectious diseases. There is rapid devel-

dissolution rates and lead to challenges

of which enable easier formulation. Spray

as reaction and work-up times, are also

and/or increasing tolerability.3

range of ailments. There is active work in

opment of mRNA-based COVID-19 vac-

when handling them in large quantities.

drying and lyophilization result in mate-

paramount for ensuring the greatest effi-

These benefits can be realized for

developing generics of off-patent lipid-

cines, where an mRNA encoding a SARS-

Four methods can be used to enhance

rials with very high surface areas, high

ciency and lowest cost possible. Figure 2

patients with a wide range of disease

based drugs, and the FDA has issued

COV-2 virus protein is encapsulated in a

the surface characteristics of lipids to

homogeneity, and good handling charac-

illustrates the impurities in a commercial-

indications. In addition, lipid-based drug-

product-specific guidances to aid in the

lipid nanoparticle. The success of an RNA

achieve fast and complete dissolution

teristics. Crystallization is one of the most

ly available sample of dioleoyl-rac-glycerol

delivery systems (LBDDSs) can be used to

development of a range of generic lipid-

vaccine for COVID-19 will catalyze this

and enable reproducible liposome manu-

commonly used methods to enhance the

(GDO) as contrasted with a high-purity sam-

formulate drugs in the most common dos-

based products.

field, leading to the approval of many more

facturing processes: cryo-milling, spray

surface of lipids.

ple offered by MilliporeSigma. Scalability
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Production of Crystalline Lipid Compounds

for both the synthesis and purification

key raw materials and the development of

MilliporeSigma has developed patented processes for the production of crystalline lipid
compounds, including pure 1,2-dioleoyl-sn-glycero-3-phosphocholine (DOPC) and R-/S1,2-dioleoyl-3-trimethylammomium-propane (chloride salt) (R/S-DOTAP Cl).

operations should be considered from

required analytical methods for the lipid.

Typical commercially available amorphous versions are difficult to weigh precisely owing
to their lumpiness and have poor dissolution characteristics. In contrast, crystalline
DOPC and DOTAP Cl have enhanced stability, confirmed by 7+ year stability studies at
25 °C / 60% relative humidity (rH), and fast dissolution rates. See Figures 3 and 4 for
data on MilliporeSigma’s crystalline lipids.

the very beginning to ensure an economy

Process scale-up as appropriate should

of scale with increasing batch size, with

be performed during clinical trials, includ-

the aim of minimizing the number of syn-

ing implementation of analytical methods

thetic steps and clearly defining the GMP

and determination of in-process controls,

steps. Ideally, crystallization or liquid/

with stability studies also underway. Criti-

liquid extraction methods should be used

cal parameters for the process must be

for purification, with filtration over silica

defined, process validation of the lipids

gel used as an alternative to chromatog-

planned, raw material suppliers qualified,

raphy whenever possible.

and rigorous risk analysis and intermedi-

Lipid-Conjugated Peptides
Thanks to exciting advances in the field
of new lipid structures, it is possible to
change the properties of liposome drug
formulations completely. For example,
there have been several generations
of cationic and ionizable lipids with
novel headgroups, lipidoids, and linkers
containing hydrolysable ester bonds and
disulfide bridges, that have revolutionized
the RNA delivery field.

ates testing completed during late-stage
FIGURE 3. Comparison of amorphous and crystalline DOPC: optical appearance (top), XRD (middle),
DSC (bottom).
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manufactured
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different

scalable, robust, and efficient processes.

REGULATORY ASPECTS OF LIPID-BASED

One method for producing multilamellar

DRUG FORMULATIONS

vesicles (MLVs) (Figure 5A) is to dissolve the

Currently, there is no clear path to regula-

lipid in an organic solvent followed by sol-

tory approval of liposome drug products,

vent removal (drying) and hydration with

due to the absence of globally harmonized

water under agitation. If unilamellar vesi-

regulatory requirements for lipid excipi-

cles (ULVs) are desired, they can be gener-

ents. Since the purity and quality of the
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ated by adding a sonification or extrusion

lipid components can affect the quality of
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step to downsize the vesicles. Hydropho-

lipid-based formulations, detailed infor-
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mation on chemistry, manufacturing, and
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controls (CMC) is requested by regulatory
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solution in the hydration step. Purification
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in April 2018 addresses what information

are dissolved in ethanol and rapidly mixed

should be submitted to the FDA by the

with an aqueous medium containing the

drug sponsor in new drug applications or

API, is a prominent alternative method for

abbreviated new drug applications.8 The

the production of small ULVs containing

guidance refers to several ICH guidelines,

hydrophilic compounds (Figure 5B).

including ICH Q11: Development and Man-

1

mW
0

DOPC: 4.0400 mg

DOPC: 10.1146 mg

Method: DSC (5 – 300 / 10 °C)
5.0 – 300.0 °C 10.00 °C / min

Method: DSC (5 – 300 / 10 °C)
5.0 – 300.0 °C 10.00 °C / min

-1
-2
-3

The choice of manufacturing method

5
mW
Intergral
Normalis.
Onset
Peak

Intergral
Normalis.
Onset
Peak

- 68.96 mJ
-17.07 JG -1
43.06 °C
52.94 °C

-612.57 mJ
-60.56 JG
59.36 °C
72.48 °C

-1

-4
20
0

40

60

24

80
68

100
10

120 °C
min

20
0

40
24

60

80
68

100
10

FIGURE 4. Wax-like, amorphous DOPE in comparison to free-flowing powder DOPE
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An FDA guidance on liposomes finalized

Ethanol injection, in which the lipids

The European Medicines Agency pub-

The ethanol injection method is suitable

lished a revised reflection paper in March

for the production of small ULVs and

2013 on the data requirements for intra-

stable nucleic acid lipid particles but not

venous lipid-based products developed

for creating large liposomes, such as the

with reference to an innovator lipid-based

larger MLVs and multivesicular vesicles

product.10 The paper highlights the link

used for vaccines administered by subcu-

between quality material and drug prod-

taneous injection or intramuscular injec-

uct, demonstrating that the characteriza-

tion. In this case, the rehydration method

tion and specification of the lipid is vital.

is used.

The level of information to be provided
with the submission depends on the com-

PRODUCTS

FIGURE 5. Schematic overview of the liposome manufacturing process. A) Rehydration method
B) Ethanol injection method for manufacturing liposomes.7

A
Drying step
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(and hydrophobic drug)
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Lipid film / cake

B
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+Purification
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Lipid
(solvent)
Fill and finish

ufacture of Drug Substances.9

often depends on the final application.6

DEVELOPING LIPID-BASED DRUG

MilliporeSigma has developed a process
for the production of peptide- conjugated
lipids that involves an in-solution lipidation
of the peptide of interest. An automated
solid-phase synthesis process is employed
that starts with a patented lipidated amino
acid attached to a resin, to which amino
acids are added in the order of the desired
peptide sequence (see Figure 6). The resin
is then simply washed, enabling rapid workup of the peptide-conjugated lipids and a
scalable GMP process.

Targeted delivery to the site of action
remains a desirable feature for lipidbased drugs. Peptides and monoclonal
antibodies are potential targeting agents;
conjugating these large molecules to lipids
is however not straightforward, because
the functional groups on the side chains

methods,6 but the challenge is to ensure

Crystalline DOPC

10000

METHODS OF LIPOSOME MANUFACTURING

of the constituent amino acids can also
react with lipids, leading to unwanted byproducts that are difficult to separate from
the desired conjugated lipids, low yields,
and non-scalable processes.

API
(aqueous)

LNP or
Liposomes

Injection/
Extrusion

Biocompatible amino acid
O

Guidelines published in March 2016
by Japan’s Ministry of Health, Labor, and

based drug development, the optimum,

Welfare note that the quality of liposome

cost-effective synthetic route should be

components should be evaluated and con-

identified, feasibility studies completed,

trolled to a greater extent than general

and lab-scale production runs performed.

excipients, because they have a significant

Process optimization should be the focus

impact on the drug product.

11

during the late preclinical stage and phase

There are no specific ICH guidelines

I clinical trials, including identification of

on lipid-based drugs, but in addition to

Lyophilization

FIGURE 6. Customized lipid–peptide conjugates using solid phase synthesis.

plexity of the excipients.

In the preclinical stages of liposome-
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ICH Q11, several ICH guidelines are appli-

PARTNERING WITH THE RIGHT SUPPLIERS
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IN THE NEAR TERM,
OOACs HAVE THE
POTENTIAL TO REPLACE
ANIMAL TESTING,
DEVELOP SPECIFIC
HUMAN DISEASE
MODELS WITH
FASTER TRANSITIONS
FROM LAB TO CLINIC,
FACILITATE VACCINE
DEVELOPMENT,
AND IMPROVE
THE UNDERLYING
TECHNOLOGY FOR
BETTER DRUG
DISCOVERY AND
DEVELOPMENT.

> ORGAN-ON-A-CHIP

ORGAN-ON-A-CHIP
TECHNOLOGY AIMS TO
DISRUPT TRADITIONAL
DRUG TESTING MODELS
> B Y GUSTAVO MAHLER, Ph.D., AND JESSICA DAVIS, DYNAMK CAPITAL

The development of a novel therapeutic through market
approval is estimated to cost drug makers $2.6 billion and
take over 10 years of research, testing, and regulatory
scrutiny combined.1 Organ-on-a-chip (OOAC) technology
is gaining momentum as a means to reduce the time and
costs associated with drug development. The technology
provides a wealth of benefits, spanning factors related
to predictability, cost and time efficiency, and avoiding
the translation issues often experienced with animal
models. Predicting drug effects prior to human clinical
trials is paramount in the drug screening and discovery
processes. As microscale recapitulations of organs
and their complex functions, OOAC systems provide
invaluable insights into how human organs will respond to
a particular drug or treatment.
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A

pproximately 70% of drugs

DRUG DISCOVERY POWERED BY

the extracellular matrix, and with other

pacts to other organs. MOCs improve PK–

tested in phase II trials fail,

TECHNOLOGY

resident or circulating cells may be incor-

PD models by providing critical context

as do approximately 50% of

OOAC products vary in their appearances

porated to expand the testing potential of

for evaluating the potential efficacy of a

drugs tested in phase III, of-

and end-usage capabilities. Often, the

an OOAC. Regardless of which combina-

preclinical therapeutic.

ten due to factors that are

product consists of microfluidic channels,

tion of components is included, OOACs

However, emulating entire systems

impossible to detect in stan-

organ-specific cultured cells / endothe-

enable a more physiologically congruent

with MOCs still presents several chal-

dard in vitro testing. Given

lial cell lines, and superficial vasculature.

testing environment compared with in

lenges, and it can be very difficult to

the high cost and limited predictability

Mechanical forces can also be applied to

vitro tests on simple cell cultures, which

model end-to-end systems or full-body

of two-dimensional cell culture and ani-

mimic organ physical functions— such as

do not capture the environment and con-

responses. For example, research sug-

mal models, OOAC technologies offer a

a beating heart or breathing lungs. With

nections required for organ function in a

gests that very few companies study

more thorough and efficient approach

these static and flexible elements, the chip

human body.

the female reproductive system utiliz-

to preclinical drug development — by

can act as a three-dimensional cross-sec-

replicating key aspects of human physi-

tion of the actual organ, facilitating specif-

BENEFITS AND CHALLENGES OF MULTI-

impacts to the uterus or ovaries individu-

ology that are crucial for understanding

ic and highly sensitive drug analysis.

ORGAN OOACs

ally may be easier to model, yet measur-

ing OOAC technology. Assessing drug

drug effects before first-in-human stud-

In addition to the dynamic physical

Another exciting opportunity in the OOAC

ing the effectiveness of such a drug or

ies — in less time and at a lower cost. If

functions and cell vasculature, OOACs

market is the ability to create multi-or-

treatment targeting a single organ with-

OOAC products can make clinical trials

often include other components to recre-

gans-on-a-chip (MOC), sometimes referred

out assessing impacts to the reproduc-

even 25% more effective, the cost sav-

ate organ physiological processes, such as

to as human-on-a-chip (HOC), which allow

tive system as a whole would be signifi-

ings could be greater than $500 million

concentration gradients, fluid shear, and

for more accurate, real-time depictions of

cantly less valuable. Another challenging

per approved drug. The ability to predict

cell patterning. Cell patterning, including

drug effects on interconnected organs and

area is the nervous system, as the com-

failure earlier and to better understand

both shape and cytoarchitecture, can be

even end-to-end human physiological sys-

plex networks of neurons and synapses

drug–drug

interac-

made more detailed by incorporating 3D

tems. Drug effectiveness is not only mea-

across the body is difficult to emulate in

tions makes OOAC a promising disrup-

bioprinting to develop multiscale cell pat-

sured by its ability to treat one specific

a representative model. However, there

tor in the pharmaceutical industry and

terning with complex channels. Other cel-

condition, but also by the severity of side

are studies that integrate muscular tis-

beyond.

lular interactions across multiple tissues,

effects, toxicity levels, and unintended im-

sue with neurons to model environments

and

organ–organ
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OOACs ENABLE A MORE
PHYSIOLOGICALLY
CONGRUENT TESTING
ENVIRONMENT
COMPARED WITH IN
VITRO TESTS ON SIMPLE
CELL CULTURES, WHICH
DO NOT CAPTURE
THE ENVIRONMENT
AND CONNECTIONS
REQUIRED FOR ORGAN
FUNCTION IN A
HUMAN BODY.

evant testing), there are many tailwinds

TissUse, a spin-off from the Technische

manufacturers can test the impact on

to secure the right mix of capital and ex-

ogy of these products and with increased

supporting reducing reliance on animal

Universität Berlin has launched a two-

lung function through inhalation studies.

pertise. We address this gap with deep

focus from federal agencies such as the

testing. First, there are significant regu-

organ product that has been successfully

Once the technology is perfected, OOACs

domain and technical expertise, coupled

NIH and the FDA, who have also issued

latory hurdles, as many countries, states,

applied in more than 20 academic and

have the potential to disrupt traditional

with the strategic and commercialization

grants for research in OOAC. We believe

and locales have stringent animal testing

industrial research projects. AxoSim was

testing methods globally and across sev-

experience to help these companies real-

companies that continue to grow and

laws — many of which ban it altogether.

developed in a Tulane University lab and

eral industries.

ize full potential. We are passionate about

achieve proof-of-concept will gain accep-

There are noteworthy ethical concerns

is focused on nerve-on-a-chip technology

creating the future of biotech and life sci-

tance of government agencies and disrupt

and staunch opposition from individuals

in a three-dimensional model. Two com-

SUPPORT FROM MARKET REGULATORS

ences and believe in innovative services,

markets in very positive ways.

and animal rights organizations like PETA

panies that have been doing fascinating

OOAC technology is quickly making its

tools, and technologies that are critical

and the Humane Society of the United

work in the cardiac drug discovery space

way into the regulatory framework for as-

for the discovery, development, and pro-

States, which are constantly lobbying

are CuriBio, a provider of biomimetic cell-

sessing the safety and risk of new com-

duction of life-saving therapies. Dynamk

against animal testing. Finally, drug test-

based assay products and services, and

pounds. On September 12, 2018, the U.S.

partners with life-science visionaries

ing results from animal models often do

TARA Biosystems, with a heart-on-a-chip

Food and Drug Administration (FDA) held

whose market-defining ideas are shaping

not translate well to humans; sometimes

product that can actually mimic a beating

a public hearing to garner feedback from

the future of how therapeutics are being

1. Sullivan, Thomas. “A Tough Road: Cost To Develop

drugs can cause undesired or harmful

heart. Given that heart disease is a global

stakeholders on the agency’s Predictive

developed, increasing global access for

One New Drug Is $2.6 Billion; Approval Rate for Drugs

side effects in humans even though they

leading cause of death, heart-on-a-chip

Toxicology Roadmap, which was created

patients, and reducing costs. We invest

did not exhibit the same effects in ani-

products have great potential if compa-

to “invigorate and strengthen the FDA’s

in growth, early and seed stage compa-

mal testing, and vice versa. Each of these

nies can achieve proof of concept and

long commitment to promoting the de-

nies developing novel life-science tools,

favorable factors support greater accep-

researchers can utilize the technology to

velopment and use of new technologies

technologies, and services — the underly-

tance, integration, and use of OOACs for

achieve drug efficacy.

to better predict human, animal, and en-

ing technologies needed to discover, de-

vironmental responses to a wide range of

velop, and manufacture biotherapeutics.

REVENUE MODELS AND FUTURE

substances relevant to the FDA’s regula-

The OOAC space that focuses specifi-

EARLY ADOPTERS AND INNOVATORS

GENERATIONS

tory mission.”

The FDA Commissioner

cally on the development cycle of thera-

The OOAC market is still relatively new

Companies in the OOAC space typically

at the time, Dr. Scott Gottlieb, opened the

peutics is of special interest for Dynamk

and major market leaders have yet to

provide OOACs as a service for research-

hearing by expressing the agency’s sup-

as we see great promise in the technol-

drug testing.

5

emerge. There have been no significant

ers or produce devices designed to cap-

port for moving OOAC technology forward

for the investigation of therapies for dis-

acquisitions or mergers yet, and compa-

ture and measure results of OOAC stud-

across the product life cycle and alluded

eases like multiple sclerosis.

nies are still in early to middle stages of

ies. At a high level, the market can expect

to the agency’s work on intestinal OOACs,

product development. Many of the more

several generations of market growth. In

or “gut chips” in the FDA’s parlance.

DISRUPTING THE ANIMAL TESTING MODEL

promising,

are

the near term, OOACs have the potential

Perhaps the most near-term benefit of

gaining traction in the cardiac, liver, and

to replace animal testing, develop specific

CURRENT LIMITATIONS TEMPER NEAR-

OOACs is disrupting the reliance of ani-

kidney spaces, with some well-known in-

human disease models with faster transi-

TERM EXPECTATIONS

mal models on drug testing, reducing

stitutions like the Wyss Institute and MIT

tions from lab to clinic, facilitate vaccine

OOAC technology is essentially still in its

costs and improving efficiency, particu-

serving as incubators for companies push-

development, and improve the underly-

infancy, and a proof of concept has not

larly in early discovery. Some of the costs

ing to be first to market. The Harvard/

ing technology for better drug discovery

yet been fully established. Most of the

associated with animal testing include

Wyss Institute-supported startup Emu-

and development. In the midterm, experts

companies in the space are not in proof-

animal procurement, nutrition, prepara-

late, Inc. has licensed OOAC technology

expect that OOACs will expand into preci-

of-concept phases, but rather focused on

tion, and active pharmaceutical ingredi-

that works as an automated instrument

sion medicine applications, engineering

repeatability and building relationships

ents (APIs). The United States government

to link multiple organ chips together by

stem cells that differentiate into highly

with key clients, who would ultimately

spends over twice as much on animal

transferring fluid between their common

functional, specialized cells on chips. Fi-

demonstrate

testing as all pharmaceutical and biotech

vascular channels.4 This instrument is de-

nally, in the long term, there is the poten-

through drug efficacy studies. Gaps in en-

companies combined, and the National

signed to mimic whole-body physiology

tial to enable synthetic manufacturing of

gineering still remain, as full emulation

Institutes of Health (NIH) spends about

and controls fluid flow and cell viability

human tissues leveraging 3D bioprinting

of complex systems remains a work in

half of its annual operating budget —

while allowing for real-time observation of

capabilities.

progress. Animal testing is still the indus-

roughly $16 billion — on animal testing.3

the cultured tissues and the ability to ana-

Animal testing can cost anywhere from

lyze complex interconnected biochemical

ALTERNATIVE APPLICATIONS

practice, companies will have to be able

1.5 to 30 times the cost of in vitro testing.

and physiological responses across 10 dif-

OOAC technology has potentially exten-

to prove their products and processes,

The exorbitant costs and high likelihood

ferent organs.

sive applications that extend beyond tra-

particularly as it pertains to the reliability

headlining

companies

their

products’

viability

Other companies innovating in the

ditional drug development and end-users.

of toxicity data. However, despite these

dicate a tremendous opportunity for com-

OOAC space with liver-on-a-chip models

In addition to therapeutics, the technol-

remaining hurdles, OOAC remains an ex-

panies and health entities to save money

that Dynamk has been following include

ogy shows promise across industries that

tremely promising concept, and, at Dy-

and improve testing outcomes by leverag-

Hepregen, spun out of an MIT incubator,

must pass fastidious safety regulations

namk Capital, we believe it will become a

ing OOAC systems.

and Hurel Corporation, originally funded

for products that are ingested, inhaled,

market disruptor in the years ahead.

Although scaling an animal model

and incubated by Merck and now count-

or topically applied. Cosmetic companies

presents logistical challenges (it can be

ing the Humane Society of America as a

can use OOACs to test skin interactions;

THE ROLE OF DYNAMK CAPITAL

extremely costly, and resources may be

participating investor. Nortis, a spin-out

food and beverage companies can test

Life science entrepreneurs with highly

too scarce to procure enough animals

from the University of Washington, is

how their products impact the gastroin-

disruptive, market-defining tools, tech-

(and/or API) to conduct statistically rel-

focused on a disposable kidney-on-a-chip.

testinal and vascular systems; chemical

nologies, and services have long struggled
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BIOANALYSIS

MORE THAN A SINGLE ENTITY

properties (intracellular flow cytometry) to

ed that evidence shows that the treatments

drive to obtain blood samples with limited

Cell and gene therapies aim to prevent,

characterize signaling networks at the sin-

are robust and appropriate.

pain, stress, and inconvenience. The ulti-

treat, or cure diseases by correcting the

gle-cell level. Gating strategies required to

Both pharma companies and CROs must

mate goal is to enable secure pharmacoki-

underlying genetic defects: cell therapies

identify the cell populations are developed

be innovative and develop techniques that

netic analyses outside the clinic; patients

aim to restore or alter subpopulations of

by the bioanalytical scientist and must be

will enable them to provide the required

could input their own drop of blood into a

cells or to use cells to transit a therapy

implemented in a very manual process.

data and find solutions to new challenges

microfluidic testing device that would up-

through the body, while gene therapies re-

Flow cytometry thus involves art as much

— such as the cross-validation of a flow

load the results to the cloud.

place, inactivate, or introduce genes into

as science and requires deep knowledge

cytometry method in two laboratories — as

The COVID-19 pandemic is accelerating

cells, either inside (in vivo) or outside (ex

and understanding of the technique and

they arise. Bioanalytical scientists working

the development of this type of solution, as

vivo) the body. The global cell and gene

the products under evaluation. One of

with clinicians can effectively solve prob-

it is the development of diagnostics, ther-

therapy market has constantly grown since

the key workflows is centralizing the data

lems. Because no one in the industry has

apeutics, and vaccines for SARS-CoV-2.

the EMA approvals of Glybera® in 2012

review, and processing to a single team

long-term experience working with these

When we emerge from the pandemic, we

and Strimvelis® in 2016 and is projected

for a global trial can ensure consistency

methods, it is vital that the bioanalytical

will have the opportunity to apply what has

to grow at a compound annual growth rate

in the data. The European Bioanalysis

scientists that have made progress share

been learned to eliminate inefficiencies in

above 24% between 2018 and 2024.1

Forum document on best practices for flow

their insights with others for the further

both bioanalysis and drug development.

Unlike chemical and biological drug

cytometry in a regulated environment2 pro-

advancement of techniques.

substances, cell and gene therapies are

vides invaluable guidance on traceability

not single, discrete entities. Determining

and comparability of data.

the analytes in therapies comprising liv-

HOW BIOANALYSIS
SUPPORTS THE
DEVELOPMENT OF NEW
CELL AND GENE THERAPIES
B Y TIMOTHY SANGSTER, CELERION

The analysis of cell and gene therapies and oligonucleotide
modalities requires more than traditional chromatographic or
even ligand-binding methods can offer. These highly complex
therapies require bioanalytical scientists with expertise in
molecular biology and immunogenicity methodologies and
the capability to perform cell-based assays and leverage flow
cytometry in a good practice (GxP) environment.
54 PHARMA’S ALMANAC
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At Celerion, we are excited about the

AT THE CENTER OF DRUG DEVELOPMENT

combination of flow cytometry with mass

Although it is pharmaceutical companies

spectrometry and our ability to perform

that are creating novel treatments for pa-

ing cells or viral vectors delivering genes

SKILL AND CAPACITY SHORTAGES

mass spectral analyses at the cellular level.

tients, CROs play a crucial role in the devel-

intended to express certain proteins can

The rapid advancement of bioanalytical

When this technique becomes sufficiently

opment of those medicines and must con-

be quite challenging.

needs for these new modalities has cre-

sensitive for cell therapies, it will be a water-

sistently prioritize that mission. Everyone

Cells can be measured and character-

ated both skill and capacity shortages.

shed moment. Cells will then be measured

that works at a CRO should know what they

ized, as can diagnostic biomarkers indica-

Bioanalytical scientists who were chem-

as standard analytes, and it will be possi-

are really working on; it isn’t a method, but

tive of protein expression. A whole suite

ists and chromatographers are now learn-

ble to characterize them more clearly and

a drug intended to improve or save lives.

of immune responses must be evaluated,

ing molecular and cell biology. They must

completely as the immunologic responses

Bioanalytical scientists are involved

given that product formulations contain

be flexible and adaptable, have a much

they generate take effect in the body.

in screening drugs during the discovery

excipients in addition to the cells. Gene

broader skill set, and be more creative and

therapies and oligonucleotides present

dynamic as techniques evolve.

phase to preclinical analysis, process
REAGENT QUALITY MUST BE ADDRESSED

development, clinical research, product

high levels of complexity and require

Bioanalytical scientists must do more

One of the key challenges facing modern

release, and the development of methods

sophisticated drug-delivery systems. While

than execute methods; they must keep the

bioanalytical scientists is the variability

for market surveillance programs follow-

a standard antibody drug may require two

broader context, the end point the thera-

in reagent quality. For both ELISA and cell-

ing commercialization. Helping to bring

or three assays, an oligonucleotide formu-

py should achieve, and its mechanism of

based assay reagents, a lot of time and

novel modalities like cell and gene thera-

lated with excipients and a novel delivery

action in focus as assays are developed to

effort is wasted on ensuring that lot-to-lot

pies to patients is a privilege.

system will likely require 10–15.

generate the appropriate data.

variability does not impact the results gen-

P

With these next-generation therapies,

There is also a need for bioanalyti-

it is important to consider how the prod-

cal labs that can perform flow cytometry

uct is dosed, the formulation components,

to the quality levels required to support

PATIENT CENTRICITY DRIVING FUTURE

1. The global cell and gene therapy market is growing at

and possible downstream effects. Compre-

regulatory filings. While hundreds of labs

ADVANCES

a CAGR of over 24% during the forecast period 2018-2024.

hensive characterization requires special-

can perform chromatography and ligand-

Two key trends in bioanalysis for the phar-

ReportLinker. 18 Nov. 2019. Web.

ists in flow cytometry, molecular biology,

binding assays, far fewer have the required

maceutical industry — dry blood spots and

immunology, and other disciplines.

expertise in molecular biology or perform

microsampling — relate to the growing

flow cytometry at the standards required

need for patient-centric solutions and the

FROM CHROMATOGRAPHY TO FLOW

erated over time to support a program.
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CYTOMETRY
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INNOVATION AND CREATIVITY ARE

cal lab largely relied on chromatographic
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methods. With the advent of mAb thera-

Complicating the situation is the lack of
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pies, ligand-binding assays for immunoge-

specific regulatory guidance on cell-based

nicity (e.g., ELISA) became widely used. To-

assays and the use of flow cytometry for

day, cell-based assays, flow cytometry, and

drug development applications. Guidance

molecular biology–based methods, such as

documents exist for chromatography and

branch-chain DNA analysis, are important.

ligand-binding assays, but only a few white

Flow cytometry has itself evolved to

papers have been published on bioanaly-

meet changing needs. Initially designed to

sis for cell and gene therapies. Regulators

detect cell types based on surface charac-

want to drive approvals of novel treat-

teristics, flow cytometry is now combined

ments, and in the absence of clear guid-

with the detection of specific intracellular

ance, they will accept new methods provid-
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FOR MOST STARTUP
COMPANIES, THERE ARE
FOUR KEY INFLECTION
POINTS WHEN CURRENT
DATA SHOULD BE
GATHERED TO INFORM
CRITICAL DECISIONS:
CONCEPT AND
STARTUP, BUSINESS
DEVELOPMENT,
CORPORATE
DEVELOPMENT,
AND THE FINAL
TRANSACTION.

> PHA RMA/BIOTECH ADVISING

DATA-DRIVEN DECISIONMAKING THROUGHOUT
THE PHARMA LIFE CYCLE
> B Y STEPHAN KUTZER, Ph.D. AND DANIELLE YOUNG, AKDYS LLC

must be an ongoing process. Establishing
appropriate systems to track and monitor
internal and external activities related to
business development, marketing, and
management can be very helpful. With this

Over half of the industry’s recently approved drugs originated
from startup companies located around the world. A lot of
these businesses will stumble and fail because they do not
follow one fundamental guideline for success: all decisionmaking within the company, whether related to a drug product,
advanced manufacturing technology, or marketing/business
development issues, must be driven by data and science. A
disconnect remains between science, manufacturability, and
marketability as new product concepts are introduced and
developed. Science and data are just as crucial for marketing,
business development, and commercial operations, and the
same data-driven methods should be employed across the
entire company.

THE IMPORTANCE OF DATA IN

unsupported, incorrect ideas from being

four key inflection points when current

approach, it is possible to identify early on

DECISION-MAKING

perpetuated, increases confidence, and

data should be gathered to inform critical

if the company is going off track and the

What everyone must remember is that,

results in optimized products or services.

decisions: concept and startup, business

reasons, allowing for the implementation

development,

of a course correction before the point of

without facts to back them up, statements
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development,

no return.

are simply opinions, beliefs, and/or percep-

CRITICALITY OF CURRENT DATA

tions and may not actually be connected to

However, not all data is equally valuable.

During startup, companies must be

Indeed, risk assessments are crucial

the reality of the situation.

The data must be current and valid at

aware of the competitive landscape and

to success and should be conducted on

and the final transaction.

When company leaders base decisions

the time the decision is made. Too often

the best funding strategy to attract inves-

an ongoing basis to ensure the company

on appropriate information using estab-

companies perform initial due diligence

tors. Once they receive their first funds,

is going in the right direction and taking

lished science backed by supporting data,

when developing their first product to

they need information to help them estab-

the right approaches. Having this type of

they avoid taking the company in the wrong

garner their first funding, but then fail

lish an effective company –– what people

information at hand is also essential when

direction and increase the probability of

to continue collecting data. Situations,

to hire, what operating systems to imple-

small companies are looking to find a pri-

success. Decisions based on science and

technology,

ment, and so on.

vate equity or larger company buyer.

data can eliminate political influences that

evolve, and those initial data sets are of-

can drive decisions in directions that are

ten no longer relevant.

and

markets

constantly

In the next stage, they need to build
their businesses by making the right con-

START WITH THE EXECUTIVE TEAM

One of the worst attitudes a company

nections. CDMOs want connections that

Emphasizing the use of science and data

can have is to think that they know the

lead to contracts with their first clients,

for decision-making across all company

Whether a firm is in the drug devel-

business well enough not to need new data.

while drug developers need to build rela-

activities must be driven from the top

opment or contract service space, it is

That often leads to decisions being made

tionships with hospitals and doctors that

down. The leadership team must have

essential to stop and gather the necessary

on “gut feelings” that send a firm beyond

can facilitate clinical trials.

an awareness of where the company is,

information that will support effective,

the point of no return, where unnecessary

informed, and unbiased fact-based deci-

money and time get spent and wasted.

best for certain individuals rather than the
company as a whole.

sions. Often, the right data can reveal imp-
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corporate

During

the

corporate

development

where it is trying to go, and how it might

knowledge

get there. Each member of the leadership

about competitors and firms that would

team needs an understanding of any po-

phase,

companies

require

ortant issues that had previously escaped

FOUR INFLECTION POINTS

make good partners. Since the market

tential unconscious biases so that facts

notice.

For most startup companies, there are

is constantly changing, this evaluation

can be built out to overcome them.

This

approach

also

prevents
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Overall, decision-makers need to truly

with product/service market intelligence

understand their business and the com-

research; competitor, benchmark, and

pany, starting with its vision and mission.

supply chain analyses; and the develop-

Conducting a business assessment is

ment of funding, business planning, and

equally important: how big is the market

marketing strategies.

and which part is the company targeting

AKDYS also provides market insight

and why? Controversial conversations

training and executive leadership men-

need to take place and the right questions

toring, ongoing business and intelligence

must be asked from both sides of an argu-

marketing support, and advice on busi-

ment to ensure that the right data — and

ness contracts and setting targets and

not just more data supporting an existing

budgets. We can help assess product, cus-

thesis — will be gathered. The executive

tomer, and/or service portfolio mixes and

team must be willing to evaluate whether

values, define key differentiators, iden-

the business concept is really as good as

tify critical risks, and advise on internal

initially thought or if there are disrupting

and external growth strategies.

factors that could influence the business
going forward.

When companies are ready for the
transaction process, we can provide
advice on an appropriate exit strategy

GATHERING DATA

and timing, help develop management

There are vast quantities of data available

presentations,

for use in decision-making about every as-

management team for interactions with

pect of a company’s operations. Regulato-

buyers, and support due diligence efforts.

ry authorities provide a wealth of informa-

Bringing in AKDYS as a neutral advisor

tion, as do numerous other external and

helps ensure that decision making is

internal sources, including customers,

truly data-driven and free of undesirable

regulatory compliance, laboratory, manu-

political influences so that the right data

facturing scheduling, and other manage-

is used to make the right decisions at the

ment systems. Supporting data can also be

right time.

prepare

the

executive

WE PARTNER WITH OUR
CLIENTS, INCLUDING
CONTRACT SERVICE
PROVIDERS, VENTURE
CAPITAL/PRIVATE EQUITY
FIRMS, AND DRUG
PRODUCT COMPANIES,
TO GENERATE MARKET
AND BUSINESS
INTELLIGENCE DATA,
BUSINESS STRATEGIES,
AND BUSINESS PLANS;
COACH LEADERS
AND THEIR TEAMS;
AND EVEN DEVELOP
BOARD AND INVESTOR
PRESENTATION
MATERIALS.

Frank Mathias, Ph.D.

Peter Soelkner
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Rentschler Biopharma SE

Managing Director, Vetter
Pharma International GmbH

Better Together: Collaborating
to Simplify Complexities in
Drug Development

endeavor will be further validated in the
form of pilot client projects with joint

evolve rapidly, and biophar-

tion, represents a tremendous opportu-

teams from each company.

maceutical

are

nity. Sharing knowledge and best prac-

under immense pressure to continue

tices as well as filling knowledge gaps

About Vetter

to innovate efficient and cost-effective

to gain market foresight can positively

Headquartered in Ravensburg, Germany,

solutions, as well as to streamline their

impact our respective clients and the pa-

Vetter is a global leading CDMO with

products’ path to market. It is imperative

tients they serve.

production facilities in Germany and

companies

that contract development manufactur-

the United States. Currently employing

ing organizations (CDMO) also find solu-

5,000 individuals worldwide, the com-

tions that align with that same sense of

pany has long-term experience in sup-

urgency without compromising quality
or volume.

complexity, and optimizing time-to-mar-

tems are perceived by different groups.

ket while continuing to deliver on our

Gaps in communication and data sharing

high-quality standards and sustainably

A neutral third party can play an important role in identifying problem areas
and what data is needed to address them.
They can also raise important issues and
make suggestions that people invested in
projects are unable to.
AKDYS was founded to serve as this type
of neutral third party. We partner with our

Co-Founder and Principal, AKDYS LLC

support our clients’ needs. As such, we
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laboration aimed at achieving long-term

Email stephk@akdys.com

clients, including contract service providers, venture capital/private equity firms,

Danielle A. Young

and drug product companies, to generate

Co-Founder and Principal, AKDYS LLC

market and business intelligence data,

Danielle Young is co-founder and principal of AKDYS LLC, a data-led
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business strategies, and business plans;
coach leaders and their teams; and even
develop board and investor presentation
materials. We passionately support our clients to transform their ideas into successful realities.
We offer support at all four inflection points from concept and startup

Email daniy@akdys.com

to the point of transaction. We can help
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ment of biopharmaceuticals and to ad-

pharmaceutical ingredient (API) produc-

assess how existing processes and sys-

NEUTRAL ADVISORS

new pathways for the efficient develop-

ment continues to grow and

ted to simplifying processes, reducing

eliminating inefficiencies.

ing our experience enables us to deliver

across the industry. This synergistic

department within a company together to

Stephan Kutzer, Ph.D.

provide valuable market insight. Combin-

ing bioprocess development and active

Rentschler Biopharma are both commit-

can be identified and readily fixed, thus

There are important synergies between our business portfolios that will

he global healthcare environ-

collected by bringing experts from each
ABOUT THE AUTHORS

COLLABORATION

dress challenges faced by companies

As two leading CDMOS, Vetter and

P

OUTS O U R CING LEADER S

are pleased to announce a strategic colvalue for our clients through the alignment of manufacturing approaches. This
alliance will combine complementary

porting biotechnology and pharmaceu-

As two leading CDMOS, Vetter
and Rentschler Biopharma
are both committed to
simplifying processes,
reducing complexity, and
optimizing time-to-market
while continuing to deliver on
our high-quality standards
and sustainably support our
clients’ needs.

skills and experience along the biophar-

tical customers both large and small.
Vetter services range from early-stage
development support, including clinical
manufacturing, to commercial supply
and numerous packaging solutions for
vials, syringes, and cartridges. As a leading solution provider, Vetter appreciates
its responsibility to support the needs of
its customers by developing devices that
contribute to increased patient safety,
convenience, and enhanced compliance.

About Rentschler Biopharma SE
Rentschler Biopharma is a global lead-

maceutical value chain, allowing us to

Our companies have been working

ing CDMO focused exclusively on client

leverage our individual strengths, indus-

together to actively exchange ideas and

projects. From its headquarters in Lau-

try expertise, and core competencies to

protocols early on. The opportunities

pheim, Germany, and its site in Milford,

collaboratively enhance our respective

that will be explored throughout this col-

Massachusetts, Rentschler Biopharma

services, enabling clients to bring their

laboration include optimization of inter-

offers process development and manu-

products to patients faster.

faces and communications at an early

facturing of biopharmaceuticals as well

stage; alignment of client questionnaires

as related consulting activities, includ-

Supporting Clients through a
Collaborative, Complementary
Partnership

to get early access to product facts and

ing project management and regulatory

timelines; simplification of structures,

support. Rentschler Biopharma’s high

procedures, and activities; streamlining

quality is proven by its long-standing

It is important for businesses to some-

of processes from early clinical devel-

experience and excellence as a solu-

times think outside the box. Pursuing

opment through delivery of commercial

tion partner for its clients. In order to

future-oriented and innovative ideas

products; and sharing early visibility into

offer best-in-class formulation develop-

is part of both of our companies’ DNA.

manufacturing requirements. We will

ment along the biopharmaceutical value

Combining Vetter’s expertise in aseptic

both continue to independently support

chain, the company has entered into a

fill and finish and secondary packaging

new and existing clients while exploring

strategic alliance with Leukocare AG.

with Rentschler Biopharma’s expertise in

opportunities for cooperative integration

Rentschler Biopharma is a family-owned

drug substance manufacturing, includ-

of approaches.

company with about 1,000 employees.

P

PHARMASALMANAC.COM 59

CRI SP R R NPs

As clustered regularly interspaced short palindromic
repeats (CRISPR) therapies progress to the clinic,
the key CRISPR editing components are primarily
being delivered by recombinant virus, RNA, or
as ribonucleoprotein (RNP), which is the active
complex formed by the guide RNA and Cas9 protein.
RNPs have several attractive properties as a
delivery format, particularly in the manufacturing of
ex vivo cellular therapies, the most rapidly growing
segment of the CRISPR therapeutics market.

CRISPR RNPs AND THE
FUTURE OF CELL AND
GENE THERAPY

T

o support this demand, Aldevron has developed a
comprehensive process for manufacturing CRISPR RNPs for clinical applications, including assays
to optimize complexing conditions, to analytically
measure cutting activity, and to quantify the content of bound and unbound components. Stability of the RNPs has been confirmed for up to 18

months under proper storage conditions, and longer studies
are currently underway. This work has enabled the company
to offer a complement to its GMP Cas9 protein products and
a much-needed path to custom GMP RNP material for developers of CRISPR-based therapies.
GENOME EDITING VS. GENE THERAPY
Many diseases are caused by errors in the genetic code,
which can include missing, extra, and dysfunctional genes.
With gene therapy, missing or dysfunctional genes are sup-

> BY THOMAS LYNCH, Ph.D., ALDEVRON

plemented with the corrected form of the gene, administered
either directly into the patient or first into cells ex vivo that
are then transferred to the patient.
The mutations that cause some genetic diseases cannot
be remedied with gene therapy. Fortunately, the science of
genome editing, developed in research labs over the last two
decades, has advanced to the point where it is now rapidly
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WHILE RESEARCH-USE
AND ANIMAL GENOME
ENGINEERING CURRENTLY
DOMINATE THE MARKET,
INVESTMENT BY
PHARMA AND BIOTECH
COMPANIES TO
DEVELOP NEW DRUGS
AGAINST PREVIOUSLY
INTRACTABLE DISEASES
IS A KEY GROWTH
DRIVER.

a CRISPR-based therapy was initiated

the viral genome has been degraded. The

controlled delivery. RNPs can also be

in April 2019 and many more have been

extended presence of the CRISPR compo-

delivered at much higher efficiencies to

initiated since in the United States, Can-

nents in a cell is strongly correlated with

cells that are difficult to transduce with

ada, Europe, and China. The candidates

an increase in off-targeting, or the cutting

viruses.

advancing furthest in the clinic to-date

of the wrong DNA sequences. Additional-

For current CRISPR therapies, RNPs

modify immune cells to treat cancer, cor-

ly, the genes delivered by the virus require

are being delivered into cells ex vivo,

rect a blindness-causing mutation in reti-

transcription and translation, so there is a

most commonly via electroporation. In

nal cells, and restore normal function to

delay between the delivery of the reagent

the

the red blood cells of patients with hemo-

and the onset of editing activity. There is

RNPs are being used to modify a range

globin-based diseases, like sickle cell dis-

also the possibility of unintended integra-

of genes, including those coding for

ease and beta-thalassemia.

tion of the viral genome into the patient’s

native T-cell receptors, genes involved in

genome, although this seems to happen at

tumor suppression, such as PD-1, or HLA

THREE MAIN CRISPR DELIVERY FORMATS

low frequencies. Finally, viruses are fairly

genes, which trigger the graft-versus-host

In current approaches to clinical genome

limited in the amount of genetic informa-

response common in tissue transplants.

editing, CRISPR is used to inactivate (or

tion they can hold, restricting the options

Removing the correct combination of

“knock out”) genes by disrupting their

for a genome editing therapy.

HLA-related genes may open the door to

immuno-oncology

space,

Opportunities in the Genome Editing / Genome Engineering Market

CAGR

17.0%

CRISPR
• The key factors propelling the growth of this market are the availability
of government funding, growth in the number of geonomics projects,

USD
5.1
Billion

USD
11.2
Billion

high prevalence of infectious deseases and cancer, technological
advancements, increasing production of genetically modified crops,
and the growing application areas of genomics.
• The use of genome editing in specialized/personalized medicine and
emerging markets in developing countries are expected to offer
growth opportunites for players operating in the market during the

Delivery of the CRISPR components

universal off-the-shelf allogeneic cellular

ic sequences to the genome (known as

as RNA (mRNA for Cas9 and synthesized

therapies derived from a single donor.

“knock-in”). The CRISPR-associated (Cas)

RNA for the gRNA) has some advantages

CRISPR RNPs are being used in many oth-

nuclease, exclusively Cas9 in current

over viral delivery. RNA is titratable to a

er disease areas as well, creating a signifi-

progressing through the clinic in the form

clinical trials, does the physical cutting of

much greater degree than uncontrolled

cant demand for clinical RNP material and

of numerous therapies. These genome-

the genome, while the guide RNA (gRNA)

expression from a viral vector, since

supporting characterization assays.

editing treatments directly modify the

directs Cas9 to the intended DNA target.

each RNA molecule represents a single

DNA of the cell to cure or alleviate dis-

Both of these components must be effi-

Cas9 protein or gRNA molecule, allowing

A GROWING NUMBER OF OPTIONS

eases with a genetic basis. As with gene

ciently and simultaneously delivered to

precise dosing. Fortuitously, many of the

A looming challenge to manufacturing

therapy, genome editing can take place ex

the DNA in the nucleus of patient cells in

nanoparticle systems developed for in

clinical CRISPR RNPs lies in the vast ar-

Continued investigation has also uncov-

opment, the conditions for complexing

vivo in cell culture or within the patient.

order for them to perform their function.

vivo siRNA delivery in the past have been

ray of CRISPR/Cas proteins currently un-

ered the existence of CRISPR enzymes

and characterizing each Cas variant or

Currently, there are three formats pri-

easily modified to accommodate in vivo

der development. In addition to the many

with unique properties residing in other

fusion protein with its gRNA will require

TECHNOLOGY ADVANCES SPUR

marily being used for the clinical delivery

CRISPR RNA delivery, accelerating the

Streptococcus pyogenes Cas9 variants

bacterial strains, and many of these or-

optimization specific to that system. For

EXPANSION OF GENOME EDITING MARKET

of Cas9 and gRNA: virus, RNA, and RNP

progress in this area. There are concerns,

available on the market today with slight-

thogonal Cas proteins are being devel-

instance, factors, such as the ideal ratio

The global market for genome editing/ge-

(complexed gRNA and Cas9 protein).

however, regarding the immunogenicity

ly different nuclear location sequencers

oped into genome-editing tools, creating

of gRNA to protein, temperature gradient,

instructions or to introduce new genet-

forecast period.

2020-E

2025-P

*2020 MarketsandMarkets Research

nome engineering is predicted to expand

By their very nature, many viruses

of exogenously delivered synthetic RNA.

(NLSs) — for instance, there are up to 50

even more options when choosing a CRIS-

complexing time, and other parameters,

at a compound annual growth rate of 15–

are adept at entering mammalian cells.

RNA-based delivery also requires trans-

NLS variants of SpCas9 — substantial de-

PR system. In addition to modifying the

must be individually determined for each

17%, reaching $11.2 billion in 2025, accord-

Researchers have taken advantage of this

lation of the Cas9 mRNA into protein, a

velopment has gone into improving the

Cas9 nuclease itself, numerous Cas9 fu-

combination of a new Cas protein and its

ing to MarketsandMarkets,1 or $9.2 billion

ability and turned viruses into therapeutic

step that is not required for the gRNA; this

genome-editing profile of the SpCas9 en-

sion proteins have also been demonstrat-

guide RNA. Importantly, for off-the-shelf

by 2026, according to Acumen Research

delivery devices by removing viral genes

decoupling may confound efforts at exact

zyme, either through rational design or

ed, including combinations of nuclease-

therapies to become a reality, RNPs must

and Consulting.2

responsible for disease and replication

titration, given the rapid degradation of

directed evolution experiments, resulting

deficient (“dead”) SpCas9 with activator,

be stable for extended periods of time.

numerous

and replacing them with desired genes,

RNA in cells. Finally, while nanoparticle

in a suite of enhanced SpCas9 nucleases.

inhibitor, acetylation, methylation, deami-

Real-time studies using both in vitro and in

genome-editing technologies (e.g., CRIS-

such as those that make Cas9 and gRNA.

formulation has given CRISPR RNA for-

nase, and reverse transcriptase domains,

vivo assays must be performed to ensure

PR, transcription activator-like effector

Researchers choose the type of modified

mats the potential for in vivo delivery,

to name a few.

that these materials remain effective dur-

nuclease (TALEN), zinc-finger nuclease

virus to use in their therapy based on one

problems of tissue specificity still remain

(ZFN), and others) used for cell line editing,

or more desired attributes, such as target-

to be overcome.

animal genome editing, plant genome edit-

ing a specific type of tissue, avoiding the

Given these issues, RNPs currently

ing, and the development of human thera-

immune system, or permanently integrat-

present the most attractive approach for

peutics.

ing the therapeutic genes carried by the

delivering CRISPR components into cells.

These

estimates

include

While research-use and animal genome

virus into the host genome. Viruses cho-

RNPs provide a DNA-free delivery sys-

engineering currently dominate the mar-

sen to deliver CRISPR-based therapies are

tem without the need for transcription or

ket, investment by pharma and biotech

selected for their ability to easily enter

translation. Because they are composed

companies to develop new drugs against

mammalian cells. While viruses offer some

of the Cas9 protein and gRNA, RNPs are

previously intractable diseases is a key

advantages, especially for in vivo delivery,

immediately active, so there is no delay in

growth driver.2 Most are leveraging CRIS-

they also have some distinct drawbacks.

editing. Though they cut immediately, the

PR because it is easy to use, provides high

Manufacturing GMP-grade recombinant

gRNA and Cas9 are rapidly cleared from

throughput, and is more affordable than

virus is extremely expensive, complex,

cells (fast-on/fast-off kinetics), reducing

alternative technologies. Reliable sources

and time-consuming. Standardizing viral

the risk of off-target cutting activity. Fur-

of GMP CRISPR components will be an

dosage is a challenge from patient-to-

thermore, similar to classic small mole-

important factor in realizing the growth of

patient and lot-to-lot, and, once the virus is

cule drugs, each RNP represents a distinct

the therapeutic market.

inside the cell, the expression of Cas9 and

unit of activity, making them highly titrat-

gRNA is constant and uncontrolled until

able and allowing for precise dosage and

The first U.S. human clinical trial for
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CRISPR RNPs CAN BE
DELIVERED TO THESE CELLS
IN A VARIETY OF WAYS,
WITH HIGH THROUGHPUT,
CLINICAL-GRADE
ELECTROPORATION
PLATFORMS BECOMING
A PREDOMINANT
METHOD BECAUSE OF
THEIR EFFICIENCY AND
PROCESSIVITY.

While some Cas9 fusions are easy to

ing storage. Considering the growing num-

produce as a purified protein, others are

ber of Cas9 variants and fusions, the mag-

more challenging. The linker for fusion

nitude of development required to support

proteins must be carefully selected; if it

these disparate systems can be daunting.

is too short, the Cas9 might not be able to
physically bind to the genome, and if it is

FROM SIMPLE MIXING TO OPTIMIZED

too long, it may not efficiently associate

PRODUCTION

with the target DNA. Furthermore, many

Prior to Aldevron’s development work,

of the novel Cas variants and fusions have

most CRISPR RNPs used in clinical pro-

been characterized using plasmid-based

cesses were generated by simply mixing

expression, generating results and activ-

the Cas9 protein and gRNA together and

ity profiles that are not representative of

letting the mixture sit for a few minutes

the formats through which a CRISPR ther-

before applying it to cells. While this ap-

apeutic would be administered. Modeling

proach seemed to be sufficient for re-

these Cas fusions as RNPs provides the

search models, there was little evidence

truest assessment of their performance.

that this process had been optimized for

As these variations on the CRISPR

therapeutic applications, where maximiz-

system progress towards clinical devel-

ing effectiveness and efficiency is critical.
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Combining the Cas9 protein and gRNA to create Cas9/gRNA RNP

Going forward, Aldevron will remain

Direct — or in vivo — administration of

focused on GMP Cas9 protein and RNP

genome-editing therapies to patients is

manufacturing, while aligning with the

a much more challenging prospect. It is

leading GMP gRNA providers to facili-

difficult to control the final destination

tate the transfer of sgRNA to Aldevron in

of RNPs injected into the bloodstream,

a GMP-compliant manner. We will also

and targeted delivery to specific cells or

ensure that we remain connected to the

tissues in the body presents a major hur-

forefront of gRNA technology through

dle. Several approaches to in vivo CRISPR

these partnerships.

genome-editing therapies are focused on
diseases originating in the liver, which

Cas9 Protein

+

=

gRNA

CRISPR RNP

PROVIDING GMP RNPs

acts as a sink in its role as filter of the

Aldevron has been working to address the

blood. There is significant ongoing devel-

needs of the clinical CRISPR space for the

opment of lipid nanoparticles (LNP) for

last several years, beginning with develop-

RNP delivery and a large existing body of

ment of GMP-grade Cas9 products. Our

data on the use of LNPs for RNA delivery.

SpyFi™ Cas9 nuclease protein is sold un-

A reliable LNP solution designed for RNPs

der license of patents and/or patents pend-

has yet to be developed, although there are

ing from Integrated DNA Technologies

encouraging results thus far. Other tech-

(IDT) and is a new, high-fidelity version of

niques being investigated include cation-

Cas9 with reduced off-targeting available

ic lipid formulations,3 poly(glutamic) acid,

It was in response to requests from our

in clinical applications. In anticipation

RNPs were maintained at –80, –20, 4, and

in research, GMP-source, and GMP grades.

and modification of the Cas9 protein with

therapeutic partners that Aldevron began

of these future regulatory structures,

30 °C for up to six months and at –80 °C

With the addition of our RNP complex-

a receptor ligand to allow for internaliza-

investigating the optimal conditions for

Aldevron is working closely with our

for up to 36 months. At each time point,

ing and characterization service, Aldevron

combining the Cas9 protein and gRNA.

therapeutic partners to characterize our

the RNPs were assayed for cutting activ-

is filling another gap in the process to cre-

Ultimately, the goal is to expand the

As a result of these efforts, Aldevron has

GMP-produced CRISPR RNPs to the full-

ity, and our panel of QC assays was used

ate CRISPR material suitable for use in

scope and safety of CRISPR-based thera-

created a novel process to complex, QC,

est extent possible.

tion into specific cell types.4

IN THE IMMUNOONCOLOGY SPACE, CRISPR
RNPs ARE BEING USED TO
MODIFY A RANGE
OF GENES, INCLUDING
THOSE CODING
FOR NATIVE T-CELL
RECEPTORS, GENES
INVOLVED IN TUMOR
SUPPRESSION, SUCH
AS PD-1, OR HLA GENES,
WHICH TRIGGER THE
GRAFT-VERSUS-HOST
RESPONSE COMMON IN
TISSUE TRANSPLANTS.

to determine the quantity and stability of

treating humans. Today, we support sev-

pies to treat the many diseases for which

and characterize RNPs produced from

One of the primary considerations for

the individual components. Not surpris-

eral clients using CRISPR RNPs to create

there are few or no alternatives. Before

GMP-grade Cas9 proteins and GMP-grade

formulating a new drug is to define the

ingly, significant degradation of the RNP

their cellular therapies. We begin by vali-

that can happen, however, the technol-

chemically synthesized single guide RNAs

quantity and function of each component

with a concomitant decrease in cutting

dating their CRISPR reagents in a small-

ogy must be more precise, controlled, and

(sgRNAs) under GMP conditions.

in the composition. In order to assess the

was observed after six months of storage

scale, non-GMP RNP development project,

characterized, especially in regard to in

In order to determine optimal com-

contents of the CRISPR RNP composition,

at 30 °C, but no significant degradation or

providing the assay results and enough

vivo genome editing. There is no room for

plexing conditions, Aldevron first had to

Aldevron developed novel assays to quan-

reduction in performance was observed

RNP to conduct performance assays in the

error, and the circumstances demand a

End-User and Region – Global Forecast to 2025. Rep.

develop a platformable in vitro cutting

tify the levels of free (unbound) Cas9 and

after six months at the other three tem-

client’s cell model. Following successful

well-developed genome-editing technolo-

MarketsandMarkets, Jun. 2020. Web.

assay to measure relative RNP activity.

gRNA, relative to fully formed RNP. To

peratures.

cellular results, the process then moves to

gy made with the highest-quality products.

Using this assay, it is possible to rapidly

detect free Cas9, differential scanning flu-

After 18 months, robust cutting activity

a GMP facility, where RNP manufacturing

At Aldevron, we are working with our

assess a range of gRNA:Cas9 complexing

orimetry and size-exclusion chromatogra-

was maintained for the material stored at

is scaled up and the assays are run under

partners — both suppliers and clients — to

ratios and define absolute cutting activity,

phy were initially assessed and found to

–80 °C, similar to the activity observed on

GMP-compliant conditions. The bulk RNP

produce products like CRISPR RNPs that

the linear range of cutting, and the limit of

be ineffective for either the separation or

day one, with no signs of RNP, free Cas9, or

is then transferred to the client or directly

will be used to make therapies we could

detection for a specific RNP complex. The

quantitation of the individual components.

free gRNA degradation. We have thus dem-

to the cell manufacturing facility, where it

once only imagine were possible.

results of the in vitro cutting assay are then

However, analytical cation exchange chro-

onstrated that these pre-complexed CRIS-

can be immediately applied or stored for

compared and correlated to the RNP’s

matography (aCEX) was found to be capa-

PR RNPs are stable for at least 18 months

later use. At some point in the future, we

activity at the endogenous DNA target for

ble of distinguishing and quantitating free

when stored at –80 °C, and we look forward

envision producing and banking off-the-

a specific cellular model. Using our propri-

Cas9 in the RNP mixture. Notably, it is

to re-evaluating this material at the upcom-

shelf RNPs for specific client treatments.

etary in vitro cutting assay, Aldevron found

essential to use high-purity (HPLC or PAGE

ing 24-month time point.

that maximum cutting is typically achieved

purified) sgRNA for this assay, as the RNP

at a gRNA:Cas9 protein ratio of 1.5–2 mol-

segregates from free Cas9 based on the

PARTNERING WITH GMP gRNA VENDORS

ADMINISTRATION OF RNP-MEDIATED

ecules of gRNA per Cas9 protein molecule;

charge of the bound gRNA; lower-purity

The gRNA used to make CRISPR RNPs

CRISPR THERAPEUTICS

these findings were corroborated in cellu-

gRNAs carrying a spectrum of truncation

is either sent directly to Aldevron’s GMP

All but one of the genome-editing thera-

lar assays for RNP cutting activity.

products can erase this separation, con-

manufacturing facility by the GMP gRNA

pies using CRISPR in the clinic today de-

vendor or it is provided to Aldevron by

liver the CRISPR system ex vivo, where

gel electrophoresis (PAGE), meanwhile,

the client. Because the quality and purity

cells in culture are modified with CRISPR

REQUIREMENTS

was found to be a reliable method for sep-

of the gRNA have a significant impact on

to convey a therapeutic benefit prior to

Given the rapid advances in the develop-

arating and quantifying unbound sgRNA.

RNP quantitation and assay performance,

being transplanted into a patient. CRISPR

ment of CRISPR-based therapies, it is

Next, we conducted long-term stabil-

we work closely with the leading suppliers

RNPs can be delivered to these cells in

unsurprising that regulatory bodies have

ity studies to determine the shelf-life and

of GMP gRNAs and their clients so that

a variety of ways, with high throughput,

lagged behind in providing relevant guid-

optimal storage conditions for RNPs pro-

they are aware of the influence these fac-

clinical-grade electroporation platforms

ance on the manufacturing, QC, and vali-

duced using our complexing process. In

tors have on the manufacturing and per-

becoming a predominant method because

dation process for CRISPR systems used

order to assess ideal storage conditions,

formance of the final RNP product.

of their efficiency and processivity.
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Technology (CRISPR, TALEN, ZFN, Antisense), Product
& Service, Application (Cell Line Engineering, Genetic
Engineering, Diagnostics, Drug Discovery & Development),

2. Gene Editing Market Size Worth Around US$ 9.2 Bn by
2026. Acumen Research and Consulting. 26 Feb. 2020. Web.
3. Zuris, John A. et al. “Cationic Lipid-Mediated Delivery of
Proteins Enables Efficient Protein-Based Genome Editing in
Vitro and in Vivo.” Nat Biotechnol. 33: 73-80 (2015).
4. Rouet, Romain et al. “Receptor-Mediated Delivery of
CRISPR-Cas9 Endonuclease for Cell-Type-Specific Gene
Editing.” J. Am. Chem. Soc. 140: 6596-6603 (2018).
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The Outsourcing Issue Feature
The entire world is reeling from the effects of the COVID-19
pandemic. As the SARS-CoV-2 virus continues to spread, the
pharmaceutical industry is challenged to not only continue
to supply existing, essential, life-saving medicines, but to develop and manufacture vast quantities of diagnostics, therapeutics, and vaccines targeting the virus.

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

T

he industry must do so in a time of great

overseas manufacturing to domestic locations. Asian

uncertainty, while leveraging a supply

companies are also looking to establish a greater

chain that suffers from significant vulner-

manufacturing footprint in the West to avoid their

abilities that have become acute during

heavy reliance on local production facilities.

the pandemic. Heavy reliance on suppliers in a limit-

But glocalization isn’t the only answer. Much clos-

ed part of the world has led to shortages of key phar-

er collaboration across the supply chain is needed.

maceutical raw materials, intermediates, advanced

The establishment of truly networked supply chains

pharmaceutical ingredients, and generic drugs.

is also required to enable real-time monitoring and

Limitations to transportation due to border and

response. That will require much greater digitaliza-

travel restrictions has complicated the movement

tion and the likely adoption of blockchain technol-

of both materials and medicines. Counterfeiters

ogy. Automation and the use of artificial intelligence,

are taking advantage of the situation, flooding the

machine learning, and predictive analytics that em-

market with fraudulent personal protective equip-

ploy vast quantities of data have the potential to sig-

ment and COVID-19 diagnostics, treatments, and

nificantly improve supply chain efficiencies.

vaccines, as well as ramping up activities related to
other marketed drugs.
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Ultimately, companies, the industry as a whole,
and governments will need to focus on risk mitiga-

Though the situation seems dire, there are many

tion to develop effective supply chain planning and

steps the pharmaceutical industry can take in re-

management solutions that will ensure the industry

sponse. There is much discussion about repatriating

is well-equipped to weather future crises.
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Reliance on China and India

sites), which was the epicenter of the CO-

chloroquine, which are used for the treat-

One of the greatest causes of concern,

VID-19 outbreak.6 Facilities owned by both

ment of malaria, rheumatoid arthritis, and

which was already on the radar before

major international and smaller domes-

lupus.10 The threat of a drug shortage also

the pandemic but has since been brought

tic pharma companies are also located

prompted patients to stockpile prescrip-

more to the forefront, is the dependence of

in many nearby provinces. All production

tion drugs not related to coronavirus.11

the global pharmaceutical supply chain on

in China was halted for the Chinese New

Likewise, a shortage of PPE and hand sani-

China and India. Much of the key starting

Year, but that annual holiday was extended

tizer initially occurred after individuals

materials, intermediates, and APIs used to

due to the spread of SARS-CoV-2. By early

and governments stockpiled these items.

produce generic drugs and many branded

April, most were operating at 50–80% of

China has since increased production, and

products are produced in Asia, and over-

capacity, with shortages of workers and

many local companies have retooled their

whelmingly so in China and India.

raw materials preventing full operation.

manufacturing processes to enable the

According to recent testimony by the

Production has also been reduced at fa-

U.S. FDA’s Center for Drug Evaluation

cilities located in many countries around

and Research director Janet Woodcock,

the world, and more than 50 countries em-

Even large manufacturers that do not

the number of Chinese facilities supply-

bargoed or restricted exports of personal

depend on outsourced production in China

production of these basic yet crucial supplies.

ing APIs doubled from 2010 to 2019.2 Her

protective equipment (PPE), ventilators,

and India, such as AstraZeneca, Merck,

testimony stressed the risks created by

and other medical equipment, in addition

and Pfizer, believe that interruptions

such heavy reliance on just one region of

to various medicines.7 China is also a ma-

caused by the pandemic, travel limitations,

the world to supply raw materials and APIs

jor producer of PPE and medical devices,

and export restrictions will likely affect

needed for drug manufacturing globally,

accounting for over 40% of global PPE and

supply, with the impact leading to further

a point emphasized by representatives of

nearly 40% of all medical devices con-

reductions in production capacity and dis-

the

sumed in the United States.

tribution issues.7

Drug, Device, and Essential Supply
Shortages

Shifts in Demand

Union each account for one-quarter of

One of the consequences of the reliance

in the pharmaceutical supply chain is the

FDA-registered facilities around the globe,

on raw materials and APIs from China and

expectation that changes in demand will

while China and India combined account

India is the potential for drug shortages

occur. While shortages will likely be felt

for 31%. Woodcock noted that it is impos-

elsewhere in the world. Before the emer-

most for generic drugs, branded products

sible to determine precisely the volume of

gence of COVID-19, drug shortages were

could see decreases in demand as people

APIs or raw materials originating in China.

already on the rise. The FDA reported an

put off seeking treatment to avoid poten-

The COVID-19 pandemic is quite obviously both a health

The EFCG believes that more than 80%

increase in the number of drug shortages

tial exposure to SARS-CoV-2.12 On the other

crisis and an economic disaster across the world. Since

of chemicals used to make drugs sold in

from 2017 to 2018, a contrast to the de-

hand, rising interest in antivirals — as gov-

the shutdown of manufacturing activities in China and In-

Europe come from China and India.3 The

clines observed since 2011. The shortages

ernments look to build stockpiles — is also

dia — even before the World Health Organization (WHO)

United States, meanwhile, reportedly ac-

are lasting longer, too, and can be even

expected. Longer-term growth in China,

classified the spread of the SARS-CoV-2 virus as a pan-

counts for nearly 50% of the worldwide

more than eight years in some cases. Over

which has been one of the fastest-growing

demic — there have been questions regarding the pharma-

pharma market and imports more than

60% of shortages in 2019 were attributed

pharma markets, could decline.

ceutical supply chain.

50% of APIs and finished products,4 with

to supply disruptions due to manufactur-

some pegging the level at over 70%.5

ing and/or quality issues.8

European

Fine

Chemicals

Group

(EFCG) when speaking to the European
Commission.3
The United States and the European

The COVID-19
Pandemic Magnifies
Pharmaceutical
Supply Chain Issues
There is only one thing certain about
the impact of the COVID-19 pandemic on the
pharmaceutical supply chain: uncertainty
abounds. The heavy reliance on China for raw
materials, intermediates, and APIs, as well as
India for generic drug products, remains a
significant concern. Distribution is also affected
by disruptions to the global supply chain, as
are clinical trials. A high level of ambiguity is
expected to remain until the spread of the
SARS-CoV-2 virus is halted.
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Uncertainty Within the Pharma Industry

While some manufacturing was restarted in April in
China, the virus continued to spread in many parts of the

India alone provides approximately 40%

The situation has been exacerbated by

world. A survey conducted in mid-April 2020 by industry

of the generic drugs sold on the world mar-

the COVID-19 pandemic. Research firm

publication Pharmaceutical Technology found that 24%

ket — and it purchases much of its raw ma-

GlobalData found that production of as

of 3,617 respondents were extremely confident that medi-

terials, including 70% of the APIs it uses,

many as 57 drugs (ranging from calcium

cines wouldn’t be disrupted, while a similar portion (22%)

from China.6 China, meanwhile, is estimat-

supplements to cancer drugs, HIV treat-

were extremely doubtful.1 Another 23% were somewhat

ed by the WHO to account for 20% of glob-

ments, and antibiotics) made by both large

confident, and 20% were somewhat doubtful. Clearly,

al API output, although other organizations

and small pharma companies could be at

there was no united view as to what long-term impact the

believe that figure should be doubled. In

risk due to “general manufacturing and

pandemic would have.

March, China restricted the export of 26

export restrictions across China.”1 In late

Several months later, the doubt still lingers. Many parts

products, or approximately 10% of its to-

February, the FDA identified approximate-

of the United States suffered tremendous spikes in cases

tal pharma exports, but these restrictions

ly 20 drugs that “might be vulnerable.”9

after reopening their economies, with several reinstating

were lifted after the Trump administration

modified stay-at-home and business closure/reduced op-

threatened retaliatory actions.6

While the agency did not identify the
specific products, raw materials, and APIs

eration orders. Other countries had success controlling

Most pharma production plants in China

from China are relied on heavily in generic

pockets of case spikes through effective track-and-trace

are located in the eastern region, where

manufacturing. Drugs that have been tout-

systems and mandated mask-wearing. It is apparent that

small molecules are largely produced,

ed — even incorrectly or without substan-

the virus will continue to wreak havoc until a vaccine is de-

and the south, which focuses on biologics.

tiation — as potential COVID-19 therapies

veloped, widely distributed, and administered to the bulk

This includes the Hubei province (which

have experienced significant shortages,

of the global population.

includes 44 FDA- and/or EMA-approved

most notably chloroquine and hydroxy-

Another factor contributing to uncertainty

While shortages will
likely be felt most for
generic drugs, branded
products could see
decreases in demand as
people put off seeking
treatment to avoid
potential exposure to
SARS-CoV-2.
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Plants that are registered with the US to supply active
pharmaceutical ingredients can be found all over the world.
SOURCE US Food and Drug Administration, August 2019.

wise substandard COVID-19 products. As

monitoring, direct-to-patient delivery and

of June 1, the numbers totaled 107,300 FDA-

sample pickup, and local laboratory facili-

prohibited COVID-19 test kits, 750,000

ties.25 One survey of more than 360 clinical

counterfeit face masks, 2,500 EPA-prohib-

trials sites found that over 90% were trying

ited anti-virus lanyards, and 11,000 FDA-

to maintain trial schedules, with one-third

prohibited chloroquine tablets. The items

switching to virtual visits.23

were seized during raids in Baltimore, MD;

European
Union
26%

Canada
2%

US
28%

Chicago, IL; El Paso, TX; Los Angeles, CA;

Prepare for More Unknowns

Rochester, NY; Seattle, WA; and Vicksburg,

Interruptions to the pharmaceutical sup-

MS, among other locations.22

ply chain, while limited during the initial months of the pandemic, have an

China
13%
India
18%

Rest of
the worls
13%

Clinical Trial Disruptions

increased likelihood of occurring the lon-

With approximately 20% of clinical trials

ger that the SARS-CoV-2 virus continues

conducted in China,5 it is not surprising

to spread. Unfortunately, without wide-

that clinical studies have been affected

spread mandates for mask-wearing and

by the COVID-19 pandemic. Trials all over

sufficient social distancing as economies

the world are also being impacted due to

around the world reopen, minimization

work stoppages, reduced patient enroll-

of transmission of COVID-19 cannot be

ment, participants leaving trials, and the

achieved, and the number of cases will

inability to follow study protocols due to

trend upward, in some cases steeply.

Trials all over the world
are also being impacted
due to work stoppages,
reduced patient
enrollment, participants
leaving trials, and the
inability to follow study
protocols due to social
distancing and other
requirements.

social distancing and other requirements.

It is likely, therefore, that manufactur-

The initiation of large numbers of trials

ing capacity utilization will remain much

for COVID-19 treatments and vaccines is

lower than usual, and logistics/distribu-

also drawing resources away from other

tion challenges will further impact the

trials. 23 By mid-May, nearly 100 compa-

availability of important pharmaceutical

continuity, including materials procure-

nies had reported some level of disruption

raw materials, intermediates, and active

ment, people management (employees and

to their clinical trials due to the coronavi-

ingredients, as well as manufacturing

contractors and their workers), labor short-

rus pandemic. 24

equipment and other essential materials

ages, security risks associated with re-

Distribution Challenges

industry — and the global population — for

Beyond the impact on personal welfare,

In addition to the reduction in manufac-

decades. Treatment with fake (falsified to

healthcare fraud (which includes coun-

turing activity, the pharma supply chain is

deliberately misrepresent), substandard

terfeit medicines, fraudulent insurance

Many trials are proceeding, though, as

required for the production and packag-

mote work, research and development, au-

being impacted by distribution challenges

(failing to meet quality requirements), and

claims, etc.) costs the U.S. healthcare sys-

sponsors adapt to the circumstances and

ing of drug substances and drug products.

diting/inspections, ongoing performance

created by reduced transportation capaci-

unlicensed (not approved) drugs cause

tem nearly $300 billion annually, with the

move to remote/decentralized trial ap-

All members of the pharmaceutical

of contract service providers, quality, and

ty. Disruptions at ports, quarantined crews,

more than 250,000 deaths annually, ac-

Department of Justice recovering only a

proaches that include the use of telemedi-

supply chain should consider the actions

compliance across all activities, logistics/

and labor shortages due to lockdowns are

cording to the WHO.15 The WHO has re-

mere fraction ($2.6 billion in 2019).17 The

cine, video/online meetings, telephone

necessary to address risks to business

transportation, and imports/exports.26

Restrictions of

ported that one in 10 medical products in

incentives for pursuing counterfeit medi-

people’s movement have also made distri-

developing countries was falsified or sub-

cines are particularly significant. Crimi-

bution and shipping difficult, which can

standard.

nals can convert $1,000 invested into

1. Nawrat, Allie. “Covid-19 pandemic: knock-on effects for

Update.“ U.S. Food and Drug Administration. 27 Feb. 2020.

18.“Beware of Fraudulent Coronavirus Tests, Vaccines and

pharma supply chains.” Pharmaceutical Technology. Apr.

Web.

Treatments.” U.S. Food and Drug Administration. 29 Apr. 2020.

2020. Web.

10. McBirney, Samantha Sangita M. Baxi, Krishna B. Kumar,

Web.

2. Woodcock, Janet. “Safeguarding Pharmaceutical Supply

and Todd A. Richmond. “The Unintended Consequences

19. Piranty, Sam. “Coronavirus fuels a surge in fake

Chains in a Global Economy.” Congressional Testimony. 30

of a Proposed Cure for COVID-19.” The RAND Blog. 29 Apr.

medicines.” BBC World Service. 9 Apr. 2020. Web.

Oct. 2019. Web.

2020. Web.

20. Sutton, Stephanie. “The Counterfeit COVID-19 Crisis:

all contributing factors.

13

impact drug production if an API is made

A joint report issued by the Organiza-

falsified drug production into $500,000

in one country and must be shipped to an-

tion for Economic Cooperation and Devel-

worth of profits — approximately 25 times

other for final formulation.

P

REFERENCES

opment (OECD) and the European Union’s

what they can bring in via heroin traffick-

Reduced air cargo capacity on passen-

Intellectual Property Office (EUIPO) in

ing.18

ger air flights, on which a large portion of

April 2020 identified antibiotics, male im-

The COVID-19 pandemic is exacerbat-

drug products are transported, is another

potence pills, painkillers, and medication

ing this bleak situation. The U.S. FDA is-

concern.6 Drug manufactures must scram-

for malaria, diabetes, epilepsy, heart dis-

sued a warning about fraudulent corona-

ble to find alternative options, which gen-

ease, HIV/AIDS, cancers, high blood pres-

virus tests, vaccines, and treatments.

3. Mullin, Rick. “COVID-19 is reshaping the pharmaceutical

11. Gustafsson, Lovisa. “COVID-19 Highlights Problems with

How fakers are taking advantage of the pandemic.” The

erally come at a much higher cost. A survey

sure, and allergies as the most frequently

Interpol, during its annual Operation Pan-

supply chain.” Chemical & Engineering News. 27 Apr. 2020.

Our Generic Supply Chain.” Commonwealth Fund. 7 May

Medicine Maker. 25 May 2020. Web.

of generic drug manufacturers conducted

counterfeited drug products from 2014 to

gea in March (the same week that the WHO

Web.

2020. Web.

21. CBP Continues to Seize Large Number of Counterfeit and

in April by the Association for Accessible

2016. Most did not contain the active in-

declared the novel coronavirus outbreak a

4. Balfour, Hannah. “COVID-19 update: coronavirus and the

12. Biocair. “COVID-19 and the pharma supply chain – How to

Unapproved COVID-19 Products. U.S. Customs and Border

pharmaceutical supply chain.” European Pharmaceutical

manage your pharmaceutical logistics in difficult times.” World

Protection. 5 Jun. 2020. Web.

Medicines (AAM), which represents ge-

gredients in the correct proportions, and

pandemic) seized over $14 million worth of

Review. 1 Apr. 2020. Web.

Pharma Today. Apr. 2020. Web.

22. Covid-19 crisis underscores need to address trade in

many contained undeclared substances

dangerous pharmaceuticals and made 121

5. “COVID-19: Impact on Global Pharmaceutical and Medical

13. Durbha, Madhav. “Commentary: Coronavirus exposes the

fake pharmaceuticals, say OECD & EUIPO. Organization for

transport costs sharply increased by near-

that are potentially harmful. Indeed, the

arrests across 90 countries in just seven

Product Supply Chain Constrains U.S. Production.” FTI

weak links in the pharmaceutical supply chain.” Supply Chain

Economic Cooperation and Development. 21 Apr. 2020. Web.

Quarterly. 5 May 2020. Web.

23. Kaplan, Gary A. , Ross Weaver, and Blaine Cloud.

ly 225% on average.14 The long-term impli-

study noted that forensic tests of samples

days, This included drugs claimed to cure

Consulting. Mar. 2020. Web.
6. “COVID-19: Impact on API production and global

14. Pharmaceutical Shipping Costs Spike in Response to

“Supporting Clinical Trial Sites During the COVID-19

cations of the financial impacts of the pan-

suggest that 90% of counterfeit medicines

COVID-19, as well as thousands of counter-

pharmaceutical supply chains.” Resilience 360. 31 Mar. 2020.

Global COVID-19 Pandemic. Association for Accessible

Pandemic.” Applied Clinical Trials. 21 Apr. 2020. Web.

demic on airlines could also be signficant.6

can cause harm to patients. The report

feit masks.20 The percentage of fake anti-

Web.

Medicines. 30 Apr. 2020. Web.

24. Fidler, Ben. “A guide to clinical trials disrupted by the

also found that 96% of websites offering

virals seized in the raid in 2020 increased

7. Evans, John and James Meisenheimer. “COVID-19 -

15. Breman, Joel G. “It’s time to stop murder by counterfeit

coronavirus pandemic.” Biopharma Dive. 15 May 2020. Web.

Suffocating the global medical supply chain… while breathing

medicine.” STAT. 7 May 2019. Web.

25. Slater, Hannah. “Complications to Continuing Clinical

pharmaceuticals are operating illegally,

by nearly 20% from two years previously.21

life into its future.” Site Selection. Apr. 2020. Web.

16. Adelberg, Michael and Melissa Garrido. “The COVID-19

Trials During the COVID-19 Pandemic.” Cancer Network News.

and that more than 50% and 33% of fake

Similar, U.S. Customs and Border Pro-

8. Loiacono, Anthony. “COVID-19 Has Revealed Fatal Flaws

Epidemic As A Catalyst For Health Care Fraud.” Health Affairs.

27 Apr. 2020. Web.

Counterfeit medicines have been a sig-

medicines seized in recent years have

tection (CBP) has confiscated large quanti-

in the U.S. Drug Supply Chain.” Supply Chain Brain. 12 Jun.

7 May 2020. Web.

26. “COVID-19 response for Pharma companies: Respond.

17. “Falsified Medicines: a Criminal Activity that Endangers the

Recover. Thrive.” Deloitte. 2020. Web.

nificant problem for the pharmaceutical

come from India and China, respectively.

ties of counterfeit, unapproved, or other-

2020. Web.
9. Hahn, Stephen M. “Coronavirus (COVID-19) Supply Chain

Life of Patients.” Sanofi. 2018. Web.

4

neric drug makers, found that travel and

Uptick in Fraudulent Medicines and
Medical Devices

70 PHARMA’S ALMANAC

16

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

Q3 2020

19

PHARMASALMANAC.COM 71

Fairly Resilient Supply Chain

driving an increase in local production in

Outsourcing provides access to spe-

Despite extended shutdowns of many

many countries even before the emergence

cialized technologies and can increase

chemical

produc-

of COVID-19. Large, international drug pro-

efficiency and productivity while reduc-

tion facilities in China (both domestic and

ducers have established manufacturing

ing costs. For small/emerging firms that

foreign-owned) in early February and a

facilities in many different geographic lo-

often operate under a virtual manufactur-

slow return to production once lockdowns

cations, either directly or through partner-

ing model, it is a fundamental business

were eased and plants could restart, the

ships with local companies or contract ser-

strategy. For all drug developers, outsourc-

overall consensus — at least for the first

vice providers. Domestic manufacturers,

ing also provides a means to establish a

few months of the pandemic — is that the

meanwhile, have increased their presence

presence in countries that require local

pharmaceutical supply chain has proven

in most emerging markets.

production. As importantly, CDMOs/CROs

and

pharmaceutical

to be fairly resilient. While there were dif-

According to the United Nations In-

with global networks offer dual/multiple

ficulties, most had to do with local procure-

dustrial Development Organization, lo-

sourcing solutions. Modular and flexible

ment issues rather than access to key raw

cal pharmaceutical production (LPP) can

manufacturing systems enable the rep-

materials, intermediates, or active phar-

help vulnerable populations gain access

lication of small production facilities in

maceutical ingredients (APIs) from distant

to quality medicines, reduce dependency

multiple countries to meet government re-

suppliers.1

on international donations, and facilitate

quirements for LPP.6 Meanwhile, continu-

Many companies responded rapidly,

control of fraudulent drug products enter-

ous manufacturing solutions combined

implementing safety protocols and finding

ing emerging markets.3 In addition, local

with state-of-the-art cloud computing and

solutions that enabled operators to remain

manufacturers generally provide products

automation systems are creating opportu-

at work or return after a two-week quaran-

that serve local populations, regulators

nities for cost-competitive in-country drug

tine period. Shutdowns for the production

have greater control over quality, and the

production using advanced manufacturing

of life-saving medicines were limited, ow-

local economy benefits from the income

technologies.6

ing to the essential nature of these opera-

generated by local workers.

4,5

tions. Most firms also had sufficient stock-

In the pharma industry, glocalization has

piles of products to ensure uninterrupted

been facilitated by increased outsourcing

Repatriating Drug Manufacturing
in the United States

supply.

to contract development and manufactur-

Interest in moving both outsourced and

In fact, integration of pharmaceutical

ing organizations (CDMOs) and contract

internal drug substance and drug prod-

supply chains has been a focus for many

research organizations (CROs), the advent

uct manufacturing back to the West from

contract manufacturers and their custom-

of modular manufacturing solutions, and

Asia was already an important topic of dis-

ers in recent years, as has the establish-

the rising adoption of flow chemistry/con-

cussion before the emergence of the CO-

ment of dual sourcing for key materials.

tinuous processing.

VID-19 pandemic. Manufacturing initially

In China, most facilities unable to weather

The Growing Importance
of Local Manufacturing and
Nearby Outsourcing Partners
The biopharmaceutical supply chain has been more resilient
than expected in the wake of the COVID-19 pandemic, but the
near-total dependence on suppliers from China and India has
driven politicians, particularly in the United States, to consider
steps needed to encourage local supplies for critical medications
and medical devices. Changes in outsourcing can be expected,
but overall impacts on the pharma supply chain are likely to
be more subtle than dramatic.

the challenges created by the COVID-19
pandemic had already been closed as the
result of the Chinese government’s recent
campaign to eliminate companies that
didn’t meet environmental and quality performance requirements.1
Most of the operational and personnelrelated problems experienced by biopharma manufacturers have resulted not from
plant closures but from increased activity, according to market research firm BioPlan Associates.2 Companies have continued operations despite the need to make
changes to onsite staff management and
the movement of non-essential personnel
working remotely. Business plans have remained unchanged, and most firms expect
to move forward with long-term plans for
capital investments and merger/acquisition activity. Overall, most suppliers are
experiencing (and expect to continue to
realize) revenue growth.

Glocalization Equals Localization
The pandemic has, however, accelerated
the glocalization movement, which was
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Long-Term Effects of COVID-19 on Bioprocessing2
Biopharma Citation Frequency%
Suppliers Citation Frequency%
More Outsourcing
Changes in Supply Chain

70%

0%
60%

0%
50%
45%

More Regionalization
SUS Supply Crunch
Increased Business

36%

50%

0%

More Need for Contingency Planning
Regulatory Changes

50%

27%
40%

0%

Expansion in SUS Manufacturing Capacity

30%

Need for Digital Solutions/Automation

30%

Expert Staffing Shortage

30%

0%

Increased Funding

20%

Delays/Problems in Non-Covid CTs and CROs

20%
18%

64%
36%

64%
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The COVID-19
pandemic has only
increased interest in
ensuring supply chain
robustness in Europe
and other parts of the
world, with domestic
control a key factor.

PBOA COVID-19 Resources14

moved to China owing to the lower costs

plan to restructure the Strategic National

Several bills have also been introduced

associated with the production of phar-

Stockpile to use predictive analytics to

by members of Congress, most in response

maceutical raw materials, intermediates,

determine needed quantities of critical

to the COVID-19 pandemic, but some be-

and APIs.

products and increase supplies of them,

fore the emergence of the SARS-CoV-2 vi-

Wages have since risen, however, re-

as well as to establish real-time visibil-

rus.9 They include the U.S. Pharmaceutical

ducing that cost advantage. At the same

ity into supply chains and reduce U.S. de-

Supply Chain Review Act, the Strengthen-

time, transportation costs have risen, and

pendence on foreign supplies. Earlier in

ing America’s Supply Chain and National

the complexity of the logistics involved in

March, Director of the Office of Trade

Security Act, the Securing America’s Medi-

dealing with manufacturing sites located

and Manufacturing Peter Navarro indi-

cine Cabinet Act, the Protecting Our Phar-

across the world has increased. Differ-

cated the President was working on an

maceutical Supply Chain from China Act of

ent time zones and languages and cultural

executive order to provide long-term in-

2020, the Medical Supply Chain Security

barriers present challenges to establish-

centives for U.S.-based companies to

Act, and the Pharmaceutical Independent

ing close collaboration and strategic part-

manufacture drugs, medical devices, and

Long-Term Readiness Reform Act. These

nerships, which are becoming a require-

related supplies in the United States.8

various House and Senate bills are largely

5/27/20 Ajinomoto Bio-Pharma Services Signs Manufacturing Agreement with Humanigen

ment. Quality issues have also arisen with

It has also been reported that a White

focused on assessing the role of foreign —

for Lenzilumab, Currently in FDA-Approved Phase III Study for COVID-19

production sites in China and India, lead-

House “Buy American” executive order

particularly Chinese — suppliers within the

ing to plant closures and in some cases

would require government agencies to pur-

pharmaceutical supply chain and the im-

product recalls.

chase American-made medical products,

pact that reliance on such suppliers means

potentially

for U.S. security.

The COVID-19 pandemic has added to

including

pharmaceuticals.9

In early July, presumptive Democratic

In a practical move in May, the U.S. De-

Another is the involvement of such a large

partment of Health and Human Services

number of players in the delivery of drugs

chain solutions.7 The potential for serious

a plan to “ensure the U.S. has the domestic

(HHS) announced that it will work with a

to patients, including API suppliers, formu-

disruptions to the supply chain leading to

manufacturing capacity necessary for crit-

team of private industry partners led by the

lators, wholesalers, distributors, pharmacy

shortages of crucial drugs has drawn the

ical supply chains” through development

Phlow Corporation of Richmond, Virginia,

benefit managers, and pharmacies.7 One

attention of policy makers and politicians

and implementation of a national strategy

to expand pharmaceutical manufacturing

contract manufacturer suggests that U.S.-

in the United States.8

that includes building “long-term supply-

in the United States for use in producing

based manufacturers of the top 50 critical

chain resilience for pharmaceuticals.”

medicines needed during the COVID-19 re-

drugs should get preferential treatment for

sponse and future public health emergen-

scheduling of inspections. The creation of

Bioprocessing Operation

Operations running at full capacity
Nocurrent shortage of supplies

Frequency of
Responses
Indicating
Optimism

Frequency of
Responses
Indicating Worry

86

14

86

Frequency of
Responses that
were Neutral

0

5

10

R&D continuing at the same pace

67

0

33

Non-production related work has
moved to home/off-site

57

19

24

Ramping up production

48
29

Stocking up supplies

0

52

0

71

Filling of orders being prioritized

24

0

76

Anything related to Covid-19 is
top priority

19

5

76

Inquiries are coming in

19

cies.10 To lower production costs, reduce

a semi-artificial market for these strategic

waste, and improve yields of these ingre-

products would encourage local produc-

dients, the team will use advanced manu-

tion for stockpiling. Simplification of regu-

facturing processes, including continuous

lations from agencies, including the EPA,

manufacturing. Under the four-year, $354

the FDA, OSHA, the DEA, the Department

million agreement with the Biomedical

of Labor, and state agencies would also en-

Advanced Research and Development Au-

courage more chemical and pharmaceuti-

thority (BARDA), part of the Office of the

cal manufacturing in America.

76

treatments reach patients.

PBOA Member Activities
Catalent Signs Agreement with AstraZeneca to Manufacture COVID-19 Vaccine Candidate
6/10/20 Catalent Partners with Spicona to Develop COVID-19 Vaccine Candidate Using
GPEx® Cell Line Development Platform

5/7/20

Catalent Signs Development Agreement with Ennaid Therapeutics on its COVID-19

Catalent Partners with Humanigen to Support FDA-Approved Phase 3 Lenzilumab
Study for COVID-19

5/7/20

Thermo Fisher Scientific Announces SARS-CoV-2 GlobalAccess Sequencing
Program

5/5/20

Ajinomoto Bio-Pharma Services Announces Manufacturing Partnership with
CytoDyn for Drug Product Used in COVID-19 Clinical Trials

5/4/20

Arcturus Therapeutics and Catalent Announce Partnership to Manufacture mRNABased COVID-19 Vaccine

4/29/20 Catalent Signs Agreement with Johnson & Johnson to be U.S. Manufacturing
Partner for Lead COVID-19 Vaccine Candidate
4/28/20 From Pfizer‘s 1Q20 earnings statement: “Pfizer is taking a number of steps
simultaneously to scale up manufacturing operations at risk to accelerate its
ability to supply a potential novel treatment or vaccine for COVID-19. Pfizer is

Assistant Secretary for Preparedness and
Response at HHS, the Phlow-led team will

Similar Reactions Elsewhere

also committed to offering any excess manufacturing capacity and to potentially

manufacture the supplies for medicines

The efforts in the United States to increase

shifting production in order to support others’ efforts to manufacture any life-

for patients hospitalized with COVID-19.

domestic pharmaceutical manufacturing

saving breakthroughs that may be developed to combat COVID-19.“

The contract can be extended for up to

are seen by some as a pivot point for the

$812 million over a total of 10 years to

industry.1 Concerns about the potential

maintain the system and supplies.

for China to weaponize pharmaceutical

The U.S. Department of Defense is

production were already heightened due

also dedicating funds to increase U.S.-

to the Trump administration’s ongoing

based pharmaceutical and medical device

trade war, and the COVID-19 pandemic has

manufacturing, committing $100 million

only increased interest in ensuring sup-

authorized by the CARES Act through a

ply chain robustness in Europe and other

collaboration with the newly created U.S.

parts of the world, with domestic control a

International Development Finance Cor-

key factor.

poration (DFC). Specifically, a request for

EFCG in Europe is calling for fast-track

proposals have been issued to companies

approval of alternate suppliers of critical

seeking financing under the Defense Pro-

drugs and the development of a Europe-

duction Act.11

wide database containing information on

One of the challenges in changing the

supply chain issues.1 The Indian govern-

structure is the expectation — which is

ment, meanwhile, has pledged over $1 bil-

ever-increasing — of American consum-

lion to the promotion of domestic manu-

pharmaceutical

supply

4/28/20 Supporting Client Launches During COVID-19: Sharp Packaging US Supports
Launch of Two Cancer Therapies
4/24/20 CMIC Group issues notice regarding the start of sales of antibody test kit for
COVID-19 research: “Novel coronavirus (SARS-CoV-2) IgG/IgM Antibody Test”
4/23/20 CMIC Group supports clinical trials and manufacturing of influenza antiviral drug
“Avigan® Tablet” and contributes to accelerating provision for COVID-19 patients
4/23/20 Cytovance Biologics And Akshaya Bio Announce Collaboration Agreement Of
Therapeutics For Treatment Of Coronavirus And Hepatitis B Virus Infections
4/7/20

Sharp Clinical Supports Development of Novel COVID-19 Vaccines and Treatments

drug and raw material shortages and other

chain

current

5

COVID-19. PBOA members are also hard at work with existing projects, making sure new

Lead Program

presidential nominee Joe Biden proposed

Effect of Covid-19 Response on
Daily Bioprocessing Operations

ments and academic institutions develop vaccines, treatments and testing kits against

ers and politicians for lower-priced drugs.

complete reliance on low-cost supply

In May, Donald Trump announced a

Members are involved in every aspect of pandemic response, helping customers, govern-

5/13/20

the list of vulnerabilities associated with

8

The Pharma & Biopharma Outsourcing Association’s CMO/CDMO Members and Affiliate

3/10/20 GT Biopharma and Cytovance Biologics Announce Collaboration Agreement
TriKE(™) Therapeutic for Treatment of Coronavirus Infection

SOURCE McKinsey
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Several contract manufacturers are investigating the addition of emergency
production capacit y to meet demand for shifted and existing projects, as well
as projects that would directly support COVID-19 candidates.

tic projects.2 This increased activity is also

Established relationships will mostly re-

greater oversight and establishing more

leading to higher demand for equipment

main in place, but it is likely that new proj-

control deeper into their supply chains.

and materials. One market research firm

ects, particularly those from virtual and

The drive for greater efficiency and flex-

predicts that the global biotechnology and

small start-up firms that require venture

ibility will lead to greater adoption of sin-

pharmaceutical outsourcing market will

capital money, will be awarded to Western

gle-use technologies and modular facility

expand “at a considerable rate” from 2020

CDMOs.1 Policies to support the rapid ap-

designs, which will also enable the replica-

to 2025.16

proval of alternative suppliers to ensure

tion of smaller production units for place-

Many leading CDMOs agree that the

dual/multiple supply of key ingredients

ment in multiple regions around the world

pandemic, while horrific, is creating op-

from different regions of the world may

to support local manufacturing.2 More

portunities for business growth. This

become the norm. Similarly, stockpiling of

automation will also occur in response to

growth is attributed to both small and large

critical medicines and national strategies

the drive for greater efficiency through the

companies developing COVID-19 therapies

to ensure robust supply chains for these

support of process intensification and to

and vaccines who will gain access to addi-

products will also be realized.

address shortages of skilled labor.

tional development and manufacturing ca-

Biopharmaceutical firms are prioritizing

P

pacity.17 There is some concern, however,

more collaborative relationships across

that delays in approvals of new drugs, fa-

the supply chain and expanding business
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Rethinking the Global
Pharmaceutical Supply Chain
Post-COVID-19
Restructuring the pharmaceutical supply chain from its current disparate,
siloed nature will be essential to addressing the key vulnerabilities
exposed during the COVID-19 pandemic. Reshoring, while part of the
solution, is not the only answer. Comprehensive and ongoing supply chain
risk assessment and planning will be crucial. Adoption of advanced digital
technologies that enable true networking and data sharing across the
entire supply chain will also be essential.
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Change Driven by More than COVID-19

Beyond Reshoring

The need to modify the pharmaceutical

The solution to supply chain qualms isn’t

supply chain was recognized well before

simply reshoring all overseas manufac-

the emergence of the COVID-19 pandemic.

turing. Global supply chains will remain

Drug shortages due to quality issues at

essential to support the global pharma-

manufacturing sites in India and the clo-

ceutical market. International companies

sure of plants in China for environmental

supplying raw materials to finished drug

and other issues; heightened trade ten-

products and medical devices will require

sions; the shift in the industry to small-

multiple manufacturing sites to support

volume, highly targeted medicines; the

the various markets they serve. What is

growing numbers of biologic drugs that

needed, however, is greater transparency

require low-temperature storage and ship-

and cooperation across the supply chain,

ment; rising demand in emerging markets

coupled with clear and enforced intellec-

in Asia-Pacific and Latin America; the

tual property rules, particularly in China.2

increasing problem of counterfeit drugs;

Some movement of manufacturing out of

and the advent of personalized medicines

China and India and back to the West — and

and next-generation therapies with very

to other overseas locations, such as Viet-

different logistics requirements have all

nam, South Korea, and other Southeast

been creating challenges and drawing at-

Asia countries, as well as Mexico — will

tention to the need for enhanced supply

certainly occur. Greater automation and

chain management solutions.1

implementation of digital technologies will

Flexibility and agility are required

be equally important. More stockpiling

across the entire pharmaceutical supply

and less reliance on just-in-time delivery

chain, from raw material, intermediate,

will also be essential going forward.

Flexibility and agility
are required across the
entire pharmaceutical
supply chain, from raw
material, intermediate,
drug substance,
and drug product
manufacturing, to the
production of materials
and components
of manufacturing
equipment, to the
design and manufacture
of packaging solutions,
and on to warehousing
and distribution of all of
these important items.

drug substance, and drug product manu-

In Europe, for instance, the European

facturing, to the production of materi-

Commission’s proposed Pharmaceutical

als and components of manufacturing

Strategy for Europe sets forth a roadmap

Preparing for the New Normal

equipment, to the design and manufac-

for the industry that includes reducing

It is not only at the individual company

ture of packaging solutions, and on to

the EU’s dependency on imports of phar-

level that changes will be initiated. Gov-

warehousing and distribution of all of

maceutical raw materials, intermediates,

ernment and industry-wide decisions will

these important items. The risk of supply

and active pharmaceutical ingredients;

also have an impact.4 Glocalization will be

interruptions can only be avoided if the

increasing access to affordable existing

encouraged by both governments and in-

challenges faced by the industry are ad-

and novel medicines; and environmental

dustry organizations as they focus more on

dressed comprehensively.

sustainability.3

risk management. Going forward, govern-

Advanced analytics could improve EBITDA
for pharmaceutical companies by 45%-75%
Function

Potential peak EBITDA impact (% improvement)

Research and early development
Development, regulatory, and safety
Manufacturing and supply chain

12-25%
13-20%
4-8%
15-23%

Market access, commercial, and medical
Enabling functions

1-2%

Total

45-75%

SOURCE McKinsey analysis of potential based on blinded client information.

5-year potential

10-year potential
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A network approa
ch that leverages a
single
platform for sharin
g data between al
l parties
in the supply chain
has not been impl
emented
in the pharmaceutic
al industry before
.

relatively new and involve complex manu-

development and production of all new

siloed, largely due to the resistance of

for third- or fourth-party logistic systems,

facturing and distribution processes that

drugs in the future.9

pharma companies to reveal proprietary

leading to the optimization of operational

information and lose competitive advan-

costs and improved working capital.13

require modifications to the pharmaceutical supply chain.

8

There are more than 70 COVID-19 vac-

Patient Centricity Will be Part
of Recovery

tage. Newer digital technologies can be

A number of pharma companies (Gilead,

used to gather both internal and external

Pfizer, Amgen, Genentech, Amerisource-

cine candidates in clinical development.9

Incorporation of patient input into the

data regarding manufacturing and related

Bergen, and McKesson, among others) are

When any of these products will receive

drug development process was already a

operations, various business processes,

betting on blockchain through participa-

approval is unknown. Although U.S. govern-

growing trend in the industry before the

regulations, supply chain risks, social me-

tion in the MediLedger Network.12 Busi-

ment officials are predicting availability by

emergence of COVID-19. Regulatory agen-

dia activities, and trends in patient health,

ness rules will be enforced in actual time

the end of 2020 or early 2021, most experts

cies and drug developers alike have rec-

helping to break down those silos.11

with automated auditing and problem-

project a first approval in late 2021 at the

ognized the value of addressing patient

Big data also supports the vertical merg-

earliest, with some saying it could be many

preferences for drug delivery and packag-

er and acquisition activity taking place in

Several other digital technologies will

months or even years later. When that day

ing. Increasing digitalization is making it

the industry today, enabling the connec-

also help improve pharmaceutical supply

comes, however, the second question that

possible to feed patient data from clinical

tion of everything from health insurance

chain performance.14 Integration of intel-

needs to be answered is how manufactur-

trials and postmarketing studies into dis-

and retail drug supply to the manufacturer,

ligent robotics will increase efficiency and

ing and distribution will be scaled to meet

covery and development programs.

thus facilitating end-to-end visibility.11

provide relevant data to other systems.

flagging.

Patient centricity is also needed in the

Blockchain technology will perhaps be

Connectivity of devices, machines, and

In addition to accelerating product de-

supply chain. Access to and sharing of

the most important digital tool for making

processes through the industrial Internet

velopment, companies with the most ad-

patient data should make it possible to

integration a reality.12,13 Blockchain-based

of things (IIoT) from lab and production

vanced COVID-19 vaccine candidates are

address dynamic demand.8 Using digital

systems allow competitors to collaborate

equipment, to digitally enabled packaging,

already investigating and implementing

technologies (e.g., artificial intelligence,

on a shared platform without the risk of

will facilitate supply chain planning. Smart

solutions to ensure manufacturing capa-

machine

sharing

revealing proprietary information. They

transportation or intelligent mobility will

bility — a risky venture without an approval

through cloud-based networks, everyone

also make it easier and cheaper to verify

ensure safe transportation of complex and

in-hand. The key to these efforts is col-

across the supply chain should be able to

transactions across many different orga-

sensitive medicines while reducing fraud

laboration across the supply chain — with

monitor demand within specific clinics

nizations by using a shared, permanent

and the risk of theft.

raw material suppliers (for drug substance

and hospitals, and at specific distribu-

ledger. In this case, mathematical proof

Artificial intelligence (AI) and machine

manufacturing through filling and packag-

tion hubs, and adjust the supply chain re-

of data serves as a surrogate for the actual

learning (ML) combined with big data and

ing of final doses), contract development

sponse, from inventory transfers all the

data, and all participants govern the net-

predictive analytics will improve all op-

and manufacturing organizations (CD-

way back to drug manufacturing and even

work together, with data shared in pieces

erations within the pharma industry and

MOs), contract research organizations,

raw material supply.5

across the network, not in one location.12

thus enhance supply chain performance.14

In addition, access to trade finance, in-

AI and ML also have the potential to help

the demand.

learning)

and

data

and other pharmaceutical companies.9

Digitally Enabled Visibility

surance, and supply chain finance is inte-

companies identify previously unknown

All of this work has to take place while

Underlying all of the future changes in

grated within the supply chain, with docu-

patterns, creating significant opportuni-

mum safety stocks for certain medicines.

Planning for COVID-19 Vaccine
Launches

the spread of the SARS-CoV-2 virus re-

the pharmaceutical supply chain that are

mentation visible only to the appropriate

ties for the development of truly novel so-

They could potentially mandate flexible

Now and in the short-term, one of the big-

mains a threat. Approximately 20% of the

expected to address current challenges

partners.13 This approach not only reduces

lutions.15 Beyond blockchain technology,

manufacturing capacity for certain drugs

gest challenges will be managing the sup-

pharmaceutical workforce must be onsite

is the implementation of advanced digital

friction, but helps to prevent fraud and

AI and ML may perhaps have the great-

as well.

ply chain to support existing activities, as

to carry out their duties, with an additional

technologies. The pharma supply chain is

could have a real impact on reducing coun-

est potential to improve the efficiency of

At the industry level, the emergence

well as the additional development and

60% required to be on-site part time, ac-

one of the most complex but least-connect-

terfeit medicines.12 It also eliminates many

the pharmaceutical supply chain; McK-

of new technologies will require chang-

manufacturing work associated with the

cording to one estimate.10 Pharma compa-

ed industry supply chains in the world.5 A

manual reconciliations and thus the need

insey and Company has estimated that

ing demand for certain production capa-

launch of new COVID-19 therapies and

nies must be able to manage existing drug

single network with all supply chain par-

bilities, such as lyophilization, while the

vaccines. In addition to fast-tracking regu-

production combined with establishing

ticipants connected through one platform

need for flexibility and agility will drive

latory approvals, companies with potential

capacity for, and initiating manufacture of,

would enable seamless communication

the adoption of continuous processing.

candidates are being forced to rebalance

large quantities of COVID-19 therapeutic

and data sharing, providing true visibility

Meanwhile, new networks will balance

portfolios to ensure access to the neces-

and vaccine candidates. Pharma compa-

into the entire supply chain for real-time

total cost and risk.4

sary capacity and materials.6

nies must ensure the continued safety of

monitoring and response to small hiccups

A network approach that leverages a

The challenge lies in the magnitude of

their employees while collaborating with

and major crises. It would thus create ef-

single platform for sharing data between

the pandemic and the vast quantities of

suppliers on business continuity plans

ficiencies while also enhancing resilience.

all parties in the supply chain has not been

therapeutics and vaccines required. Even

and developing longer-term solutions that

Digitalization tools generate vast quan-

implemented in the pharmaceutical indus-

for existing products, such as chloroquine/

leverage digital and other advanced tech-

tities of data, and data-driven technolo-

try before, however. If it can be achieved it

hydroxychloroquine, ramping up produc-

nologies that will provide agility and resil-

gies enable that data to be converted into

would transform the pharma supply chain

tion can be difficult — not only due to lim-

iency.

valuable insights that can inform decision-

into a single ecosystem that operates in

ited manufacturing capacity, but also limit-

While rapidly achieving the required

making, leading to better pharmaceutical

real time.5 By implementing a single plat-

ed availability of specialized raw materials.

scale for COVID-19 products without af-

supply chain management from the raw

form, everyone in the network learns of the

In this case, the uncertain effectiveness of

fecting the production of other needed

material supplier to the patient.11

issue immediately and can take appropri-

the drug also creates difficulties in fore-

medicines will certainly be challenging,

Digitalization has already been imple-

ate action to avoid or at least mitigate any

casting demand.7 Some of the novel vac-

the situation is creating opportunities for

mented in the pharmaceutical industry

supply disruptions, regardless of where a

cine candidates face additional hurdles,

the industry to improve operational as-

to some degree, helping to reduce trans-

problem occurs.

because the technologies employed are

pects across the board, which will benefit

action costs. But data remains largely
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COVID-19 Impact on Logistics Market
(Pre vs. Post COVID-19 Analysis)

Pre COVID-19
Post COVID-19

USD Billion

Contingency planning is also important.
ments are likely to mandate higher mini-

2018

2019

2020-e

2021-p

SOURCE MarketsAndMarkets.
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advanced analytics can improve earnings

FDA and other regulatory agencies halted

before interest, tax, depreciation and

facility inspections upon the emergence

amortization (EBITA) for pharma compa-

of the pandemic, and inspections continue

nies by 45–75% over 10 years.

to be limited while virus remains a threat.

16

Preventing drug theft and the introduc-

How confident are you that
the pharma supply chain will
be able to maintain adequate
supply medicines amid the
COVID-19 outbreak?

tifying opportunities to mitigate risks to
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Dr. Challener is an established industry editor and technical writing
expert in the areas of chemistry and pharmaceuticals. She writes for
various corporations and associations, as well as marketing agencies
and research organizations, including That’s Nice and Nice Insight.

Strengthening Regulatory Systems

tion of counterfeits has also been difficult.

Due to the many issues with the current

The need to rapidly advance diagnostics,

tially include roles for both public and

pharmaceutical supply chain, drug short-

therapeutics, and vaccines against the

private stakeholders as the industry seeks

ages have been a major concern during the

SARS-CoV-2 virus has, meanwhile, led to

to limit risks of future pandemics, natural

COVID-19 pandemic. Proposals to improve

acceleration of approvals, potentially cre-

disasters, and the major trends leading to

the FDA’s ability to prevent or mitigate

ating quality concerns. Going forward, reg-

dramatic changes in the sector.

drug shortages have included lengthening

ulatory systems must be strengthened to

The key is to establish proactive strate-

unnecessarily short expiration dates, al-

ensure the continued, effective operation

gies for building supply chain resilience.20

David Alvaro, Ph.D.

lowing the FDA to require manufacturers

and uninterrupted supply of life-saving

The first step for each company is to iden-

Scientific Editor-In-Chief and Research Director, Nice Insight

of certain important drugs to complete

medicines under both normal and crisis

tify the weak links in their supply chains,

supply chain risk assessments, and to ad-

conditions.18

such as an overreliance on Chinese and

to produce them. Strategies could poten-

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

4

dress any identified vulnerabilities. This

David is the Scientific Editor-In-Chief and Research Director for That’s
Nice and the Pharma’s Almanac content enterprise, responsible for directing and generating industry, scientific, and research-based content,
including client-owned strategic content. Before joining That’s Nice,
David served as a scientific editor for the multidisciplinary scientific
journal Annals of the New York Academy of Sciences. He received a
B.A. in biology from New York University and a Ph.D. in genetics and
development from Columbia University.

Indian sources. Multiple, alternate sourc-

would grant the FDA the power to collect

Risk Mitigation

the information needed to assess critical

Indeed, when it comes to the pharma-

infrastructure, manufacturing quality, and

ceutical supply chain, risk mitigation has

Somewhat Confident 23.20%

the other direction, suppliers should have

production capacities, which would ex-

taken on new significance. Risk planning

Somewhat Doubtful

20.27%

systems in place for monitoring of cus-

pand the agency’s authority with respect

and management is being taken more seriously, and comprehensive approaches

Extremely Doubtful

22.23%

tomer behavior to ensure that, in crises,

to medical devices, including requiring
manufacturers to provide information on

that consider the cost of limited access

Not Sure

10.06%

any meaningful disruptions in supply.17

to resources. R&D efforts, and production

Much more needs to be done, according

capabilities due to a wider range of issues

to many industry players and observers.

(including future pandemics) have been

For instance, during the COVID-19 pan-

factored in.

Extremely Confident

24.25%

Survey Data Collected on 06/04/20
Total Respondents: 3,617

es of supply for all materials should be
identified and then approved. Looking in

no hoarding or inappropriate diversion of

LinkedIn www.linkedin.com/in/davidalvaro
Email david@thatsnice.com

materials is taking place.21
Other aspects of a proactive supply
chain management strategy include pre-

Emilie Branch

diction of demand surges via network vis-

Strategic Content Manager, Nice Insight

ibility, capacity planning that leverages

19

demic, maintaining pharmaceutical manu-

Companies across the pharmaceutical

facturing quality has been a challenge. The

supply chain should be focused on iden-

SOURCE Nawrat, Allie. Pharmaceutical
Technology. 8 Apr. 2020.

internal and external resources, use of

Emilie is responsible for strategic content development based on
scientific areas of specialty for Nice Insight research articles and
for assisting client content development across a range of industry
channels. Prior to joining Nice Insight, Emilie worked at a strategybased consulting firm focused on consumer ethnographic research.
She also has experience as a contributing editor, and has worked as a
freelance writer for a host of news and trends-related publications.

inventory planning tools that prioritize
demand, and identification of alternative
modes of distribution and delivery.20 Of
course, the better the data analytics, the
greater the success. Simulating various

Going forward, regulatory systems mus
t be strengthened
to ensure the continued, effective operati
on and
uninterrupted supply of life-saving med
icines under
both normal and crisis conditions.

scenarios can also provide valuable insights and direct the selection of appropriate solutions.

LinkedIn www.linkedin.com/in/emiliebranch
Email emilie@thatsnice.com
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DESIGN LOGIC
Designing an Original Concept

What’s in a Name
Our redesign began with the name, which was modified
from “Yourway Transport” to the more direct “Yourway.”
This decision was made because the brand was moving
beyond their origins as a specialized transportation com-

The Integrated Service
Offering Driving Yourway

pany in a niche market to a full-service premium biopharma courier with the ability to pack, finish, and provide
ancillary materials. Yourway offers high-level integrated
services beyond moving goods from place to place, designed to function holistically. The goal of That’s Nice was
to mirror that and to depict each environment in which
Yourway operates. We wanted to get that message across
through video and imagery so that the customer immediately felt the professionalism and knowledge that Yourway
brings to all of their services.

Yourway is a flexible and reliable logistics
partner committed to the safe, efficient,
and on-time delivery of clients’ high-value,
high-priority clinical materials.
Drivers of Change

To learn more, visit www.yourway.com

Yourway’s clinical business can be thought of as a living,
breathing thing — it moves and adapts to where trials take
place, how big they are, and how they’re run. In order to
keep pace with the evolving market, Yourway is doing a
lot more direct-to-patient work, and the products that are

When That’s Nice was approached to help
redesign the Yourway brand, our creative
and strategic teams prioritized emphasizing
the company’s existing values, which
include consistency and structure.

being tested in clinical trials are growing in complexity.

Why
Yourway?

ward, and we wanted this to be reflected in their updated

layered and diverse, as Yourway responds to the market
by delivering what its customers need.
The objective of the brand transformation is to convey
Yourway as a multifaceted solution provider. That’s Nice
recognized that Yourway was a highly successful, fastgrowing entrepreneurial brand that had made a leap foridentity.

The Only Truly Integrated
Premium Courier & Clinical
Packager.

Yourway is highly professional and organized — their clients entrust
them with shipping and storing their most valuable materials and
keeping them safe enough for delivery to patients. Our mission
was to convey the sense of ease and trustworthiness that Yourway
brings to its consumers through a design regimented enough to
match the brand.
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About Yourway
Yourway is an integrated biopharmaceutical supply chain solutions provider offering a full range of primary and secondary clinical packaging, logistics, storage, and distribution services for the
global pharmaceutical and biotech industries. Headquartered
in Allentown, Pennsylvania, with additional strategic locations
worldwide, Yourway specializes in time- and temperature-sensitive clinical drug product and biological sample shipments. Yourway is a flexible and reliable logistics partner committed to the
safe, efficient, and on-time delivery of clients’ high-value, highpriority clinical materials.
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DESIGN LOGIC
Designing an Original Concept

Focusing on the Microbiome
That’s Nice began working on Arranta Bio’s logo in spring
2019 and completed the brand work from October of that
year through January 2020. Upon founding the company,
Mark Bamforth approached That’s Nice for insight and
shared that Arranta Bio would be unlike any other service
offering on the market. Although it’s still considered a
niche area, the microbiome has gained traction in the industry and has generated enthusiasm for potentially having the same impact as the revolutionary “antibiotic era.”

World-Class CDMO Services

Experience to Solve Your
Microbiome Challenges

Arranta Bio’s vision is to provide contract
manufacturing to the many companies
looking to create therapies linked to the
microbiome and maintain their advantage
as a pioneer in the field.

Antibiotics and probiotics (or microbiome therapies)
grew together in the early 19th century, but probiotics
were pushed to the wayside following the tremendous
success of antibiotics. With the rise of antibiotics came
the prevalent idea that all bacteria were harmful — which

The third company founded by pharma-entrepreneur

actually couldn’t be further from the truth. In fact, bac-

Mark Bamforth, Arranta Bio focuses on developing live

teria are responsible for creating life and are necessary

biotherapeutic drugs that target diseases linked

for all beings to live and thrive. The microbiome reflects
the complexity of bacteria (both good and bad) that our

to the microbiome.

bodies rely on for immunity self-regulation. While much
is still unknown about the exact role of the microbiome,
scientists have compared it to a second genome, but one
that will be far more difficult to map out.
In order to grow their expertise, Arranta Bio merged with
Captozyme, a leader in process development and clinical
contract manufacturing for the microbiome, with a decade of research in the area. Arranta Bio’s vision is to
provide contract manufacturing to the many companies
(there are currently close to 200) looking to create therapies linked to the microbiome and maintain their advantage as a pioneer in the field.

About Arranta Bio
Arranta Bio is delivering on its vision to build the best-in-class microbiome contract development and manufacturing organization (CDMO)
through our merger with a 10-year veteran CDMO, Captozyme, and the
establishment of a commercial-ready manufacturing facility.
The company aims 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.

Captozyme and Arranta Bio
Over a 10-year period, Captozyme produced over 125 species and
amassed a deep understanding of the manufacturing needs for live
biopharmaceuticals, whether that be obligate, facultative, or microaerophilic organisms.
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Erica Sosnowski
Managing Partner,
Sosna + Co.

Adam Sosnowski
Partner,
Sosna + Co.

An Economic Update on
Natural Health and Cannabis
Products during COVID-19

OUTS O U R CING LEADER S

DIETARY SUPPLEMENTS

total of $185.9 million CAD (138.1M USD)
for the month. The Canadian market is
expected to exceed $2.4 billion in sales
for 2020 — an industry that only became
federally legalized in October of 2018.
What are the implications of increased
cannabis sales for brands and manufacturers? Cannabis products in traditional
pharmaceutical dosage forms like OSD,

onsumers

To learn more about Arranta Bio,
visit www.arrantabio.com

than the previous year and purchasing

liquids/semi-solids and topicals must be

supplements

15% more online than in 2019. During the

met with high-quality manufacturing —

(DS) in 2020 than ever before.

12-week stockpiling period ending May

including packaging. In a nascent indus-

Sales of DS were up before

17, 2020, brick-and-mortar vitamin sales

try that garners heightened regulatory

COVID-19 hit, and the pandemic only pro-

grew 30% while e-commerce more than

scrutiny like cannabis, there is little room

vided a further boost to sales numbers

doubled that growth rate at 62%. Other

for error. Considering the brand-agnostic

as consumers stocked their medicine

sales channels outside of e-commerce

consumer in this category and the rela-

cabinets at home. During the six-week

grew at significantly slower rates.

tive absence of consumer loyalty, a poor-

dietary

period ending April 5, 2020, sales were

Manufacturers, on the other hand, are

quality production run can be devastat-

44% higher than the same period in the

focused on delivering production quality

ing to both a manufacturer and a brand.

prior year. Even after the stockpiling pe-

and consistency to their clients. The DS

riod, year-over-year (YOY) sales growth

industry has faced past challenges with

Embracing the Opportunities

persisted at 16% — much higher than its

inconsistency of supply. Differing regu-

Understanding the significant oppor-

historical average of 5%. Globally, the

latory requirements and the commod-

tunities presented by both the dietary

DS market is projected to continue grow-

itization of most natural products drove

supplement and cannabis industries in

ing to a $349.4 billion USD valuation by

DS manufacturers in the past to com-

North America, it is critical for firms to

2026. COVID-19 has acted as a catalyst

pete by cutting costs — arguably at the

adopt effective long-term strategies to

for new sales, which may generate a need

expense of operating margins and qual-

tap into this market potential. As a going

About ALIVE

for an upward adjustment in the valua-

ity of finished goods. As the modern con-

concern, a brand or manufacturing firm

ALIVE Biotherapeutic ProductsTM (aLBP)

tion of the market.

sumer has evolved to become a steward

should be particularly cognizant of:

Since the microbiome is pervasive
and present in all functions of the body,
we wanted to depict the organs and
each internal system, including vascular,
muscular, and skeletal.
Visualizing the Microbiome

purchasing

more

are

The scale of the microbiome is tremendous — it is within and on us.

ALIVE Biotherapeutic Products is Arranta’s trade-

It’s an integral aspect of our health, though we are just figuring out

mark for world-class aLBPs developed using 10+

A Strong Year for Dietary Supplements

sourcing, and good manufacturing prac-

its exact role in our homeostasis. The idea behind the visual repre-

years of process development know-how and exper-

In 2020, DS are proving their value as an

tices, the industry as a whole has evolved

sentation created for Arranta Bio was to convey that the microbiome

tise manufacturing aerobic, anaerobic, and spore-

area of growth among bearish economic

to keep pace. For manufacturers, this

is both interwoven and complex — for instance, there’s a likelihood

forming organisms.

headlines. It is now up to the major re-

means a focus on transparency in their

tailers, manufacturers, and brands to

supply chain, extensive internal controls,
and capital investment in technology.

that it’s linked to our DNA, which we represented with the helix pat-

of high-quality ingredients, sustainable

tern. Since the microbiome is pervasive and present in all functions

A - Accelerated development

differentiate themselves along the value

of the body, we wanted to depict the organs and each internal system,

L - Long-lasting stability

chain to compete for a larger piece of the

including vascular, muscular, and skeletal.

I - Immediate release & recovery

proverbial pie. Long before COVID-19,

Growing Cannabis Industry

V - Viable, high activity

supplement retailers and big brands

Adjacent to the dietary supplement in-

E - Efficient, scalable process

were scrambling to identify new custom-

dustry, cannabis products are playing

ers for conversion while working to build

an increasing role in the health and well-

With the design, That’s Nice wanted to make sure that Arranta Bio
would be immediately identifiable and distinguished from any competitors, which is why the rich colors were added. The deep purple

About the Microbiome

loyalty with existing customers. As an in-

being of consumers. Sales of cannabis

pigmentation coupled with the standout magenta and cyan, as well

The microbiome refers to the genetic material of

dustry, major players are accomplishing

products in key U.S. states, including

as the hints of saturated yellow and green, help illustrate the concept

literally trillions of microbes — bacteria, fungi, pro-

these goals through large targeted mar-

California and Colorado, were up 50%

while impressing it onto the viewer in a digestible way.

tozoa, and viruses — that live inside and on the hu-

keting campaigns and a strengthened

between March 16 and 22 as consumers

man body.

online presence. The pandemic has only

stockpiled. North of the border, where

The graphic element extended past the traditional logo and was also

Scientists have called it the second genome, and

stressed the importance of these activi-

recreational and medical cannabis is fed-

animated to add literal “life” to the digital campaign. Giving move-

in fact, the number of genes in the microbes mak-

ties, as new customers continue to flood

erally and provincially legalized, canna-

ment to the microbiota served to reinforce Arranta’s ALIVE Biothera-

ing up one person’s microbiome is 150 times greater

into the DS market, most of whom are

bis products have also seen impressive

peutic Products (aLBP) offering, which are aerobic, anaerobic, and

than the number in the human genome. All humans

interacting through e-commerce plat-

sales growth during COVID-19. Canadian

spore-forming organisms that have been developed over the last 10

are 99.9% similar in terms of their host genome, yet

forms. Consumers are visiting e-com-

sales of regulated cannabis products

years.

we can be 80–90% different in terms of microbiome.

merce sites for DSs 27% more in 2020

grew 4.2% from April to May 2020, for a

P
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1. Adopting internal controls that
maintain exceptional quality of
finished goods,
2. Catering to the growing consumer
base through user-friendly e-commerce platforms, and
3. Providing consumers with information regarding ingredient sourcing,
sustainability, and efficacy — which
gives transparency to self-directed
consumers.

P

As the modern consumer has
evolved to become a steward
of high-quality ingredients,
sustainable sourcing, and
good manufacturing practices,
the industry as a whole has
evolved to keep pace.
PHARMASALMANAC.COM 89

A UNIQUE JOURNEY TO DISCOVER
THE FUTURE OF HEALTHCARE
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.
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For That’s Nice’s Silver Jubilee year, we are looking to expand our understanding of health and
healthcare in Europe, not only on the level of pharma companies, CDMOs, and CROs serving
the continent, but through deeper engagement with the mosaic of European communities and
healthcare systems. We will be doing so through Nice Insight projects, dedicated content in
Pharma’s Almanac, and through our Road to 2021 road trip, where we plan to visit 25 countries
in 25 days and interact with both healthcare companies and the general public.

Our ROAD TO 2021
SPONSORS discuss
how they are preparing
to face the future of
healthcare.
EVOLVING OUTSOURCING
MODELS AND EXPANSION

Enterprise Sponsor

CRO

How is your company evolving its partnership
models or geographic footprint to meet the
future of healthcare?

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.

Enterprise Sponsor

EXCIPIENTS

SPI Pharma provides formulation innovation and support to pharmaceutical
clients in more than 55 countries. Its products include antacid actives, excipients,
taste-masking and fast-dissolve technologies, drug delivery systems for tablets,
and a variety of other innovations for
patient-friendly dosage forms. The company’s functional excipients can be used
in a wide range of customer applications,
including soft chew, chewable, swallow
tablets, lozenges, orally disintegrating,
and soft gel dosage forms. SPI Pharma
is headquartered in Wilmington, Delaware, and has locations across the United
States, France, and India.
SPI Pharma is a leading supplier of solutions to pharmaceutical formulation marketers worldwide. The company’s primary
objective is to engineer functional materials that enable their customers to solve
formulation problems, achieve differentiation, and gain speed to market. Through
collaboration with our customers, SPI
uses proven processing skills and formulation expertise to deliver value-added
and cost-effective solutions to their customers’ problems.
503 Carr Road, Suite 210
Wilmington, DE 19809
+1 800 789 9755
www.spipharma.com
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T

he COVID-19 pandemic pro-

was invaluable during the last 6 months

vided SPI Pharma, and most

to enable us to face what started as a sup-

companies, the first real test

ply chain risk from China and grew into

of business continuity plans. There are

a global pandemic, impacting the entire

many examples highlighting successes

supply chain.

Stare Grunty 130
841 04 Bratislava Slovakia
www.sanaclis.eu

S

anaClis meticulously reviews

tunities and high-quality data. Sharing

the evolving needs in clinical

this ability and experience allows our U.S.

trials from the perspectives of

and Western European clients to take full

both the patient and study sponsor. Being

advantage of the benefits of running stud-

able to provide end-to-end clinical trials

ies spanning multiple locations, which pos-

solutions and services enables SanaClis

itively impacts study budget and recruit-

to become not just an outsourced contract

ment objectives. SanaClis is ready to assist

research organization (CRO), but more

our sponsors’ projects with our global plat-

of an active partner, ensuring the study

form while adhering to the budget.

achieves all of its objectives contained in

Their primary goal going forward is

the study protocol without undue delay,

competing for market share in terms of

with all efforts concentrated on ensuring

enhanced

that the study reaches its next phase or

expanding on our full-service capabil-

market authorization. There are also sev-

ity utilizing the latest technology, and

eral models SanaClis has adopted in order

increased functional capability. In the

to reduce risks among the stakeholders of

next decade, a hybrid model combining

a clinical study, which is a unique approach

functional service provision (FSP) and full-

to maintaining strong relationships with

service (FS) outsourcing will be key, and

our study sponsors and ensuring that the

bilateral central control through a strong

study meets timelines and adheres to the

governance model and early planning and

budget.

commitment will influence the success of

therapeutic

area

expertise,

projects.

Preferred Provider Relationship
SanaClis is proud to be a preferred pro-

Risk-based Planning

vider to various top-10 pharmaceutical

Risk-based clinical trial planning has

companies throughout Europe and the

become ever more fundamental, which

United States, both for clinical supply

should significantly increase prepared-

and functional CRO services. Owing to

ness for future pandemics. In the con-

transitioning business processes from a

We will also review required materi-

the experience, capabilities, and access

text of COVID-19, the introduction of our

traditional office setting to those enabled

als and begin to focus efforts on find-

to medical supplies that have otherwise

Patient Safety and Compliance Kits was

by employees working from home. We

ing alternative sources of maintenance,

been difficult to obtain — especially in the

revolutionary to the safety of both patients

believe that this will prove to be a disrup-

repair, and operations (MRO) supplies.

and site staff. SanaClis will continue to

tion that will change the way we work.

Recently, we began an activity review of

RISK-BASED CLINICAL

COVID-19 era — SanaClis has partnered
with various European governments for

monitor the situation regarding the sup-

TRIAL PLANNING HAS

the crucial supply of medicinal products

ply of this vital kit. Additionally, SanaClis

and supplies.

believes a rigorous remodelling of all

That disruption will also be felt in how

our business and supply chain processes.

we engage with our overall market and

This is critical to drive out waste in our

supply chain. The pandemic has proven

supply chain processes and to allow us

the importance of emphasizing agil-

to become a more agile pharmaceutical

ity within the supply chain. This requires

ingredients supplier. We are proud of

improved visibility to risks throughout

our efforts, which helped secure critical

the chain, reaching back to at least one’s

ingredients for the pharmaceutical indus-

supplier’s suppliers.

try during the pandemic. Our customers

SPI Pharma continues to prioritize the

could rely on us, and we delivered. Now

qualification and validation of alterna-

we need to build upon these efforts and

tive sources — a strategic objective that

strengthen our supply chain further.
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BECOME EVER MORE
FUNDAMENTAL, WHICH
SHOULD INCREASE
PREPAREDNESS FOR
FUTURE PANDEMICS.

SanaClis is a global CRO with integrat-

risk-based quality-management systems

ed clinical supplies active in the majority

should be reviewed on a more frequent

of locations across the globe. Our unique

basis, incorporating and reflecting the cur-

selling proposition is our extensive expe-

rent pandemic situation but with pre-emp-

rience and capabilities in Central and

tive measures already accounted for. It is

Eastern European (CEE) countries, where

essential that the study design incorpo-

there are a plethora of advantages in the

rates quality, as apposed to the approach

implementation of clinical studies, such

of just solely monitoring quality in clinical

as increased patient recruitment oppor-

trials.
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MAMMALIAN
BIOLOGICS

SEMI-SOLIDS

A

s we look forward over the

well as biological capabilities. This will

next decade, there will be an

all be supported by capabilities for sup-

increase

to

ply chain management and the implemen-

maximize utilization and efficiency and

tation of global S&OP and Lean 6 Sigma

to reduce operating expenses. An antici-

processing with real-time online systems.

FLEXIBILITY TO TAKE
MULTIPLE CONSTRUCTS

T

here has been, and continues

One of the other ways that we have

to be, an ongoing shift of early-

adapted our capabilities is the build-out of

stage biologics development

our upcoming Warsaw site, where as well

QUANTITIES FOR

work away from big biotech to small and

as establishing a state-of-the-art large-

mid-size private biotechnology compa-

scale manufacturing plant, which will ini-

CLIENTS TO PERFORM

nies, with around 50% of new phase I clin-

tially add 4 × 2000 L to our existing drug

ical trials now being initiated by private

substance manufacturing capacity, we also

EFFICACY STUDIES,

biotech.

plan to add range of single-use bioreac-

ON, PRODUCING SMALL

WHILE ENSURING THAT
EACH CONSTRUCT MEETS
MANUFACTURABILITY
CRITERIA.

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
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These

companies

may

be

science

tors from 50 L to 500 L aimed at support-

strong, but they rarely have the internal

ing clients with smaller capacity needs.

capabilities to fully develop and manu-

This means we can support the increasing

facture a biotherapeutic themselves, so

demand for early-stage clinical trial mate-

they rely heavily on contract development

rial and orphan drugs at optimal costs.

partners. This is very different from the

All this knowledge has been gained

commercial manufacturing outsourcing

through the development of our own bio-

market where the client brings a huge

logics and through collaborations with

amount of expertise in every area; small

partners like Bioeq AG and Sandoz, both

and mid-size biotechs need their contract

biosimilar partnerships.

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) commitments, all at
a fair price.
101 Merritt 7
Norwalk, CT 06851
+1 256 489 8867
www.trirx.com

outsourcing

pated annual growth in outsourcing great-

We plan to expand in North America

er than 10% will be driven by companies

and Western Europe, focusing on these

reducing internal capability and consoli-

regions specifically because of the far

dating their supply base.

reaches and difficulties in interactions
pharma

in other markets. Latin America and Asia

and biotech companies will continue to

are currently more restrictive and require

evolve, with CDMOs increasingly working

larger investments to reach.

The

WE HAVE THE

in

relationship

between

as a part of the teams of those companies.

Our strategic plans align with some

Companies will seek to achieve more

geographic restrictions apparent due to

through their relationships, including

COVID-19. For instance, there is a grow-

development, methods, materials acqui-

ing concern about access to medicines

sition, inventory management, manufac-

coming from different markets. The sup-

turing , and distribution.

ply chain is adjusting, which is going

The market will continue to gain criti-

to result in U.S. companies being more

cal mass through consolidation, aiming

U.S.-centric and European companies

to ensure that effective capability meets

focusing on European supply chains. The

demand. Finding new ways to create effi-

impact will be most acute in Asia: we pre-

ciencies and reduce costs is going to be

dict an overall reduction of sourcing from

critical, along with implementing pro-

China and India because of the virus and

cesses in ways that reduce the time to

global fears regarding the supply chain.

market.

These

geographic

restrictions

will

TriRx is focused on building addition-

very likely increase prices. There will be

al capabilities to service the full supply

requirements for investment to make

chain, including the acquisition of mate-

these shifts happen, including updat-

rials (as well as natural ingredients), hav-

ing and adding to existing facilities and

ing a broader capability of dosage forms,

constructing new facilities. While these

and providing additional supply chain

restrictions will likely affect price, there

services through distribution to end-

will be continued pressure to manage and

users. We will be adding capability in both

reduce costs. It will be a challenge to strike

facilities and technology so that we can

a balance between the forces of globaliza-

provide development capability and ster-

tion and the push to streamline the sup-

ile solid dosage forms and semi-solids, as

ply chain. The solution to this challenge

partner to help guide their project and fill

We continue to see a rising demand for

expertise gaps to maximize the chances

the rapid development of biosimilars, and

of the project being successful.

because of this we have developed our

may involve considering more efficiency

Because of this, from the start, we have

range of biosimilar-expressing cell lines

upfront,

always looked to build a company that

ready for partners to move into produc-

existing capabilities, and implementing

would act like a partner in the drug devel-

tion and manufacturing to accelerate their

Lean 6 Sigma processing throughout the

opment process, offering expert guidance

program. We understand the cost-of-goods

business operation to ensure that compa-

and treating every project like we would

pressures clients face and have developed

nies are conducting operations in a way

our own. This is why we don’t just offer

lines that are more productive than the

that reduces costs, increases efficiency,

fully integrated discovery to commercial

originators without compromising on criti-

and improves the timeliness of delivery.

supply services but clinical, regulatory,

cal quality attributes

and IP support.

utilizing

and

supplementing

Strategic partnerships are the key to

Our range of regulatory and IP landscap-

the future for delivering product effi-

We understand that clients want to

ing expertise complements our develop-

ciently and cost-effectively. Accelerated

develop the most clinically optimal con-

ment and manufacturing solutions to help

consolidation is likely because the cur-

struct and therefore want to assess mul-

us map a course for our clients and sup-

rent supply chain is unwieldy, underuti-

tiple candidates at an early stage before

port their biosimilar or novel biologics

lized, inefficient, and time-consuming. A

committing to the intensive stages of

project through to commercial supply. As

more streamlined supply network is criti-

development. We have the flexibility to

our capacity and capabilities have grown,

cal going forward, including partnerships

take multiple constructs on, producing

we are looking to expand our client base

between owned and contracted facilities,

small quantities for clients to perform effi-

globally, especially in the North American

with competent professionals who have

cacy studies, while ensuring that each con-

market and biotech hubs of California and

knowledge and experience, and the ability

struct meets manufacturability criteria.

Boston.

to be a part of one team that delivers.
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USED PHARMA
EQUIPMENT

GLASS

OUTSOURCING SHOULD
CONTINUE TO EXPAND
AS COMPANIES SEEK
TO BUILD LOCAL
INFRASTRUCTURE TO
MANUFACTURE CRITICAL
MEDICINES.

P

harmaceutical development and

try continues to see an expansion of out-

manufacturing strategies have

sourced development and manufacturing

8200 Bessemer Avenue
Cleveland, OH 44127
+1 800 652 2466
www.fedequip.com
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continuing to outsource “non-core busi-

customers for over a century,

ness” — for example, washing/depyrogenat-

continuously increasing the lev-

ing and even filling/stocking — to devote

els of services that we provide. We offer

more resources to the development of

continuous improvement throughout our

new drugs. Some customers continue to

operations that reduce costs and increase

perform filling, but elect to outsource the

quality levels. SGD Pharma maintains our

earlier operations, while others outsource

focus on customers by taking a Global

the whole chain.

Account Management approach and align-

Our Sterinity platform was developed

ing different models and processes with

specifically for customers seeking ready-

their relevant needs.

to-use (RTU) molded glass vials for fill/fin-

Major trends influencing the phar-

ish. These products, which offer improved

maceutical market that SGD Pharma is

chemical durability and greater mechani-

closely following include rising pressures

cal strength in RTU configurations, are a

on drug prices, an increased focus on sus-

real alternative to the tubular glass offer-

tainability, reducing time-to-market and

ing. They help pharmaceutical companies

risk to patients, increasing the flexibility

tackle the challenges that they face in

and agility required for personalized med-

keeping pace with the market by increas-

icines, and improving quality and regula-

ing flexibility, reducing time-to-market

tory compliance.

and total cost of ownership, and ensuring

Regarding the outsourcing market, the

safety and quality.

CMO world is expanding and becoming

At SGD Pharma, we work on all aspects

more focused. CMOs are investing in one

of the supply chain to improve our value.

high-value therapy, a single market appli-

We have developed specific products

cation, or several routes of administra-

that allow stronger resistance and bet-

tion. In addition, regulatory legislation is

ter inspectability. These products reduce

getting stricter, which has presented an

patient risk and false rejects, offering

opportunity for recognized suppliers to

a solution for drugs shipped directly to

develop special services (legal, quality,

patient’s homes, which is another trending

laboratory) to ease the burdens on their

practice.

evolved significantly over the

services. The industry’s response to the

past two decades. Small molecule active

COVID-19 pandemic has already involved

pharmaceutical ingredients, bulk drug

many new partnerships for vaccine devel-

product, and finished dose drug products

opment, as well as treatment development

were often all developed and made within

and manufacturing. Outsourcing should

the product innovator’s manufacturing

continue to expand as companies seek to

network. Pharmaceutical manufacturers

build local infrastructure to manufacture

found cost savings in outsourcing active

critical medicines. Much of this infra-

ingredient manufacturing and focusing

structure will be new technology, includ-

on finished drug product. Product devel-

ing continuous manufacturing equipment

opment shifted from small molecule to

and technology for active ingredients and

print. SGD Pharma is present in all major

large molecule product. These biophar-

finished drug products.

markets, including North America, the

I mmeuble Patio Défense 14 bis terrasse
Bellini 92807 Puteaux Cedex, France
+33 (0)1 4090 3600
www.sgd-pharma.com

customers.

With our unique position in the supply

We have also seen a growing trend

chain, our clients benefit from our perva-

among pharmaceutical laboratories of

sive geographic presence and global foot-

European Union, China, and India — there

maceutical development projects required
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.

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.

S

GD Pharma has supported its

different technologies and skill sets. The

CDMOs Provide Capacity and Expertise

are currently nine SGD Pharma offices

larger pharmaceutical companies part-

New equipment technologies and the man-

worldwide. To bolster our international

nered with research and development

ufacturing processes will need to be devel-

connections, we maintain strong partner-

companies to produce new, biopharma-

oped to keep manufacturing costs man-

ships with local representatives in more

ceutical compounds with payments made

ageable for existing and future products.

than 90 countries.

according to development milestones and

In the short term, the industry will need

Even before the COVID-19 pandemic,

clinical targets. Once new biologic prod-

to rely on existing manufacturing equip-

the industry was faced with a range of

ucts showed promise, product portfolios

ment and facilities to continue the pace of

challenges,

were compared with manufacturing tech-

vaccine development through production.

and reduced ROI for big pharma, and the

nologies and facilities. Lower margin and

Used equipment can be a viable bridge

growth of R&D costs and COGs outpac-

“non-core” products that did not fit the

to make up for delays in delivery of new

ing net revenue. The pandemic has rat-

therapeutic focus or the manufacturing

equipment. Low-priced used equipment

tled global supply chains and introduced

equipment and facility portfolio shifted to

will provide cost savings that reduce finan-

uncertainty across the industry, which now

outsourced manufacturing.

cial risks associated with building manu-

requires even more proactive, ongoing

facturing facilities. Contract development

reviews of forecasts, tactics, and strategy

Partnerships Are More Important
Than Ever

and manufacturing organizations (CDMOs)

at both global and local levels. New ways

will provide the flexibility to adapt to new

of operating will be critical to mitigating

Outsourcing provided a way to manage ris-

products and technologies. Their exper-

cost pressures, and among them will be

ing development costs, a complex set of

tise in product scale-up and transfer will

accelerating investments for ever-stricter

manufacturing processes, and a broader

be required to deliver these new products,

quality capabilities, including automated

product mix. The pharmaceutical indus-

as well as their manufacturing capacity.

inspection.
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COMPARATOR
SOURCING DRUGS

STERILES

WE ARE CONTINUOUSLY
GROWING TO MEET
THE DEMAND FOR

O

P

harmaceutical outsourcing mod-

cal labs. The design is ideal for supporting

els are continuously shifting.

early development through scale-up man-

One valuable lesson from the

ufacturing of complex drug compounds,

current COVID-19 pandemic is that focus-

including parenterals, for which we know

ing on building capacity and capabilities

the demand will be growing significantly

based only on the short-term needs of

over the next decade. Most recently, we

the biopharma industry can create a frag-

added a state-of-the-art GENiSYS R Asep-

mented, tenuous supply chain and can

tic Filling and Closure System that delivers

ultimately lead to drug shortages, as well

incredible efficiency, reducing waste in

as shortages of critical healthcare equip-

highly valuable drug processes and lever-

ment and supplies.

aging automation to eliminate personnel

Pii and other CDMOS have a respon-

contact with the filling line. Additionally,

sibility to help the industry transform

we believe we can address a critical need

to best serve the needs of an evolving

related to 503B drugs and drug shortages

healthcare system. We know that future

faced by healthcare providers in hospitals

ver the next decade, we antici-

goal to create a complete end-to-end

healthcare will increasingly require drug

and hospital networks. We’re currently

pate that pharma companies

supply chain featuring comparator drug

development and manufacturing that is

working on systems that will enable us to

will continue to use outsourc-

sourcing, packaging, storage, logistics,

far more agile than it is today. Going for-

rapidly manufacture specific drug prod-

ing models to retain their focus on core

and distribution from each of our global

ward, manufacturing companies should be

ucts in great demand or unexpectedly on

activities, and for cost-saving. Increas-

GMP locations. As an extension of this

able to reliably produce small batches of

a drug shortage list.

ANNOUNCED THE

ingly, pharma companies are refining the

strategy, as we are continuously growing

activities that they specialize in, which

to meet the demand for clinical trial sup-

EXPANSION OF OUR

they prefer to perform in-house — while

ply services and recently announced the

outsourcing most other activities. It has

expansion of our depot facilities in Toron-

DEPOT FACILITIES IN

been observed that companies prefer

to, Canada. The new facility is a custom-

CLINICAL TRIAL SUPPLY
SERVICES AND RECENTLY

TORONTO, CANADA.

to deal with local outsourcing partners

ized solution for clinical drug handling;

rather than those overseas; this trend was

it includes ample space for our logistics

already occurring before the COVID-19

operations and features a new GMP-com-

pandemic but has been accelerated as a

pliant storage and distribution center. The

result of supply chain challenges arising

expansion of the existing Toronto facility

from the virus and the resulting global

will triple its current size, allowing more

lockdowns.

space for managing pallet shippers and
active containers.

Solutions Over Service

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
+1 646 391 5774
www.globyz.com
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The depot is equipped for storage of

Pharmaceutics International, Inc., (Pii)
is a contract development and manufacturing organization (CDMO) with a
passion for solving problems efficiently
with the highest quality standards. Pii’s
Hunt Valley, Maryland campus includes
70 manufacturing suites with 4 integrated aseptic filling lines delivering quality,
safety, and efficiency. Our professionals
have extensive experience with small and
large molecule compounds, developing
and manufacturing complex parenteral
drugs, extended-release formulations,
non-aqueous injectable drug products,
and lyophilization.
10819 Gilroy Road
Hunt Valley, MD 21031
+1 410 584 0001
www.pharm-int.com

highly complex, potent drug formulations

Second, we prioritize finding people

for smaller but better-understood patient

with the right experience and skills in

populations.

positions to best serve our clients. The

When we anticipate the future, we con-

future is going to demand faster drug

sider the critical role that CDMOs will

development — done right the first time.

have in a drug therapy supply chain and

We understand that cross-functional col-

the healthcare ecosystem it serves. At Pii,

laboration within CDMOs and between the

our preparation for the future has three

CDMO and drug sponsor clients is critical

elements: facility modernization, orga-

for success, which is why we place a pre-

nizational skills, and communicating our

mium on collaboration and continuously

capabilities to the industry.

work to improve our skills.

First, we created a campus in Hunt

We also have learned the importance

Valley, Maryland with 70 manufacturing

of project management in delivering cli-

suites, including four aseptic lines, all

ent outcomes. We have professionalized

supported by a robust system of analyti-

our project management team to serve as

To ensure the success of clinical trials,

all temperature ranges: 15–25 °C, 2–8 °C

it is in the best interest of the sponsor

refrigerated storage, –20° to –80 °C frozen

agents for our clients and to fuel collabo-

to engage Globyz Biopharma Services in

storage, secondary packaging, labeling,

ration. They are among the first members

the early stages of clinical trials or clini-

temperature-controlled shipping, returns,

of the Pii team to meet with clients and are

cal supply planning. Globyz would like

and inventory reconciliation via an SAP

instrumental in framing projects, assem-

to be considered as a solution provider

inventory management system. The facil-

bling the right talent, driving communica-

rather than a service provider. In order to

ity will be licensed for controlled sub-

tions, and anticipating problems before

achieve this, Globyz engages in strategic

stance storage with a vault specifically for

they occur.

partnerships with clients to provide them

scheduled drugs.

with long-term, integrated solutions.

The third component in this strategy

The improved space will create new syn-

involves how we communicate our value

To balance the competing forces of

ergies between Toronto and Globyz’s key

and capabilities to the market. Drug spon-

globalization and the more recent push

GMP depot / distribution center in Phila-

sors should easily be able to find a CDMO

to streamline the supply chain, Globyz

delphia. We will be able to provide all of

with the capabilities, capacity, and cul-

sets up regional hubs, or centers of excel-

our clinical logistics services, ensuring

ture they desire. This process should not

lence, hiring local employees throughout

streamlined and efficient solutions for

require a year or more of several re-starts

our network. We are currently planning

our clients. The proximity of the depot

and key personnel changes or being added

to establish depots in China and South

to Toronto International Airport will also

to a waitlist until specific facility space

America to secure access to those mar-

allow for faster transit times. Going for-

becomes available. We’re exploring new

kets and are actively seeking partnerships

ward, Globyz will continue to enhance

ways of communicating what we do more

in South America.

our capabilities to meet clients’ growing

effectively so that when a drug sponsor

needs for comparator sourcing, ancillary

contacts us, they are confident in our abil-

End-to-End Supply

supplies, clinical packaging, GMP storage,

ity and, likewise, we know they’re the right

It is Globyz Biopharma Services’ ultimate

and distribution.

fit for us.
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ORAL SOLID DOSE
(OSD)

MICROBIOME

C

DMOs are playing increasingly

manufacturing platform — with custom

important roles in providing

formulations for culture media and cryo-

knowledge,

and

preservatives — can achieve a client’s criti-

capacity in breakthrough areas of health-

cal product attributes. Arranta Bio has also

care. While manufacturing for mature

focused on long-term partnerships to sup-

sectors has become standardized — even

port clients from preclinical work through

commoditized — product innovators value

product approval, launch, and commercial

access to specialized CDMOs with experi-

supply, investing $100M in capacity and

ence and capacity in novel sectors, such

building the organizational depth needed

as antibody–drug conjugates, cell and

for this journey.

expertise,

gene therapies, and live biopharmaceuti-

We support U.S., EU, and Asian customers at our early clinical facility in Gaines-

cal products (LBPs).

ville, FL, and our late clinical and commer-

Reliance on CDMOs to Continue

AVARA IS CURRENTLY
FOCUSED ON OUR

O

cial supply facility in Watertown, MA. We

A significant fraction of the pharmaceu-

operate as part of a global supply chain for

tical

pipeline

materials, consumables, and products, and

resides in smaller companies who typi-

are always open to partnering where there

cally do not possess the infrastructure and

is a technology or capability that would

organization needed to produce clinical

serve clients better.

and

biopharmaceutical

ver the coming years, Avara

forecasted business. Because Avara’s sites

products through to licensure and want to

We communicate effectively with clients

anticipates relationships and

were all acquired from large pharma com-

partner with CDMOs. Even large organiza-

anywhere on the globe and host virtual

outsourcing models between

panies, we are uniquely positioned to oper-

tions are hesitant to invest in novel sec-

site tours and quality audits when clients

sponsors and CMOs will continue to

ate as an extension of our clients. This is

tors until they are confident that there is

cannot travel. We are conscious of our sup-

evolve. During that time, we believe more

because we have practiced teamwork over

a path to the market and will partner with

ply chain — equipment, consumables, and

clients will come to view their work with

decades of involvement with these legacy

CDMOs even if they pursue a hybrid model

materials are sourced from many loca-

CMOs as an extension of their own inter-

companies. This history enables us to

with internal manufacturing plans. This

tions and, in some cases, there is a limited

nal operations. Cultural fit between com-

seamlessly apply our capabilities to our

model of reliance on CDMOs as develop-

choice about where items can be sourced.

DOSE AND STERILE

panies will increase in importance as

new clients’ projects and demonstrates

ment partners, especially for novel tech-

This necessitates careful consideration of

companies rely more heavily on contract

our longevity of experience in deliver-

nologies, is likely to continue over the next

safety stocks, lead times, and alternative

MANUFACTURING

services, because they want to know their

ing high-volume commercial supplies to

decade.

sources, especially since supply disrup-

company’s priorities are recognized along-

global markets. Also, because every supply

SERVICES ACROSS THE

side the CMO’s objectives. Therefore, we

chain is unique to the product, we work in

foresee contractual terms developing over

partnership with our clients to source raw

AMERICAS AND EUROPE.

time that provide commitment assurance

materials, primary commodities, API, and

to clients and CMOs, enable long-term

other materials, in line with each project’s

supply, and offer the flexibility to adapt to

requirements, applying lean practices to

the changing demands of the pharmaceuti-

our operations and working to identify

cal industry and the markets served.

and approve suppliers who not only meet

EXISTING NETWORK AND
CORE CAPABILITIES
OF ORAL SOLID

Avara Pharmaceutical Services offers
commercial-scale manufacturing, packaging, and supply of oral solid dose and sterile drug products. Avara’s global footprint
has been built through acquisition of established pharmaceutical companies with
demonstrated records of the highest quality and regulatory standards. With years
of experience gained by delivering highvolume commercial products to multiple
geographies, Avara’s teams offer in-depth
understanding of clients’ needs.
3300 Marshall Avenue
Norman, OK 73072
+1 405 217 7670
www.avara.com

100 PHARMA’S ALMANAC

Arranta Bio is a CDMO specifically established to focus on serving companies
seeking to develop and commercialize
therapies targeting the human microbiome. Headed by a management team
and technical experts with a proven track
record, they offer the knowledge and resources necessary to help you to develop
and manufacture promising new microbiome-based therapies to meet the needs
of patients.
650 Pleasant Street
Watertown, MA 02472
info@arrantabio.com
www.arrantabio.com

Arranta Bio has more than 10 years of

tions can have a significant impact.

experience in manufacturing challenging LBPs that meet the yield and viability

Looking Forward

characteristics that clients seek, includ-

The COVID-19 pandemic has prompted

ing species that clients may be skepti-

us to be more open to work-from-home

cal about being able to produce. We have

situations. We have also tested shift

undertaken several proof-of-concept stud-

work for less traditional roles, such as in

ies to demonstrate that our proprietary

process development, and explored the

Through our interactions with new cli-

requirements for demand, quality, and

communication needs that this creates.

ents, we also see increasing evidence of

price but who also allow us to minimize and

The level of communication made pos-

the desire to form strategic partnerships

mitigate any potential supply chain risks,

sible through virtual town halls, lunch

with CMOs, so as to support the stability

and ensure continuity of supply.

and learns, and other initiatives has been
currently

greatly enhanced, and we will maintain a

porate structural changes. These relation-

focused on our existing network and core

higher frequency of shorter meetings in

ships also allow companies to minimize

capabilities of oral solid dose and sterile

the future to support employee engage-

internal manufacturing costs in order to

manufacturing services across the Ameri-

ment and alignment.

invest in the research and development of

cas and Europe. However, as a global CMO

Arranta Bio’s goal is to be the leader in

new products or adapt and evolve through

with regulatory authorizations granted

our sector. We are achieving this through a

merger and acquisition activities.

of the product supply chain through cor-

Geographically,

Avara

is

from multiple countries, we are in a posi-

combination of experience making LBPs,

As a CMO providing high-volume com-

tion to support clients worldwide with

a leadership team that is applying the

mercial supplies to global markets, we

their manufacturing and supply needs to

experience of obtaining license approvals

work closely with our client’s Supply Chain

a variety of global markets. As such, we

for many biologic products at innovator

and Procurement teams. The resulting

are always evaluating any potential for the

and contract manufacturing companies,

structure of frequent communications and

expansion of capabilities at our existing

and the financial support of our investors

meetings ensures that we are aligned with

facilities, or the acquisition of new facili-

to make bold moves to create the capacity

clients on all ongoing manufacturing and

ties, to complement our core business

to serve this sector ahead of the demand

supply requirements and are prepared for

activities.

curve.
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SUPPLY CHAIN RISK

The Precarious Pharmaceutical
Supply Chain: To Reshore or
Not to Reshore – Part I*
THOUGH THE SHIFT
TOWARD DTP TRIALS

Y

Given that healthcare systems in both
Europe and the United States rely on generic drugs to keep patient care costs at
bay, it is understandable that drug manufacturing is heavily outsourced to lowercost nations. The reality is, when using
traditional pharmaceutical manufacturing technology, U.S.- or European-based

ourway acts as a long-term

and direct-from-patient services (DFP) for

strategic partner by advanc-

decentralized/virtual trials offering. We

iscussion of vulnerabilities

2%.2 However, what is not known is the

facilities are not competitive.

ing our clients with integrated

understand that the majority of decentral-

in the pharmaceutical sup-

quantity and assortment of active prod-

Should the Reshoring Begin?

PRESENTS ADDITIONAL

solutions. We go above and beyond the

ized/virtual trials require in-home care

ply chain is not new. The

uct ingredients being produced in a giv-

For obvious reasons, there is a strong

traditional logistics offering to provide

services — even in pandemics. To accom-

pharmaceutical

en plant or country.

rallying cry within both the United States

SUPPLY CHAIN

our clients with customized support that

modate any potential hurdles before they

regulatory agencies, and governing bod-

It is commonly accepted that approxi-

and Europe to reshore drug manufactur-

includes

packaging,

arise, we design solutions based on the

ies within the United States and across

mately 80% of the API — along with a

ing. However, the strategy of solely relo-

project management, planning and opti-

needs of patients, sponsors, and health-

Europe have been well aware of the

high percentage of raw materials used to

cating operations closer to home is also

mization guidance, comparator sourcing,

care professionals alike. Yourway prioritiz-

problem for many years now. For legis-

make drugs — in the United States, come

fraught with risk. No country or region is

ancillary supply sourcing, forecasting,

es patient-centricity while offering safety,

lative bodies, the medical community,

from China and India. The European pic-

immune to disruption, and drastically in-

and returns/reconciliation management.

protocol and regulatory compliance, cost-

and patients, ongoing, and unfortunately

ture is similar.

creasing the cost of drugs also increases

Our single specialized provider approach

efficiency, and operational excellence

frequent, drug shortages have been the

We know that there are frightening

the risk that some patients will not have

OUT DECENTRALIZED

gives our clients a unique level of conve-

through our virtual trial offering.

most obvious manifestation of the prob-

vulnerabilities within our current drug

access. A more realistic, and in the end

nience and efficiency that translates into

Though the shift toward DTP trials pres-

lem. Occasionally, there has been a high-

supply. For instance, a recent U.S. De-

safer, approach is to diversify operations

TRIALS WORLDWIDE WITH

quality, speed, operational, and quality

ents additional supply chain complexity,

profile quality crisis, such as Baxter’s

partment of Commerce study that found

and strategically spread facilities across

efficiencies.

we have the experience necessary to carry

China-sourced heparin that killed four

that 97% of all antibiotics in the United

a number of regions.

out decentralized trials worldwide with

patients in 2008.1

States came from China, including com-

Ultimately, it is unrealistic for any

COMPLEXITY, WE HAVE
THE EXPERIENCE
NECESSARY TO CARRY

warehousing

and

A POSITIVE RESULT.
A Growing Global Footprint

positive results. DTP/DFP trials require the

However, there is nothing like a supply

mon antibiotics like azithromycin, cip-

country to manufacture all of its own

As we continue to expand our global foot-

coordination of various systems and stake-

chain–paralyzing global pandemic and

rofloxacin, and piperacillin/tazobactam

medicines. Yet all countries should be

print by investing in infrastructure, tech-

holders to reach patients at the right time

geopolitical unrest to bring pharmaceu-

that have been in high demand during

able to make the most essential medi-

nology, training, and innovation, and by

and at their preferred location. While com-

tical supply chain risk front and center.

the pandemic.3

cines, have the ability to rapidly scale the

introducing new added-value solutions,

plex, this model promotes patient compli-

The industry knows the challenges —

manufacturing of vital drugs, and have

our goal is to continue to solidify our posi-

ance and retention by providing materials

complex, just-in-time supply chains that

more ample national stockpiles of drugs,

tion as the provider of choice. We current-

and proper care in a manner that is as con-

concentrate the production of products

medical devices, and personal protec-

ly have 21 strategically positioned global

venient as it is safe.

and components in faraway geographies.

depots, which allow us access to all counYourway is an integrated biopharmaceutical supply chain solutions provider offering a full range of primary and secondary
clinical packaging, logistics, storage and
distribution services for the global pharmaceutical and biotech industries. Headquartered in Allentown, Pennsylvania, with
additional strategic locations worldwide,
Yourway specializes in time- and temperature-sensitive clinical drug product and
biological sample shipments. Yourway is a
flexible and reliable logistics partner committed to the safe, efficient and on-time
delivery of clients’ high-value, high-priority clinical materials.
6681 Snowdrift Road
Allentown, PA 18106
+1 888 778 4555
www.yourway.com
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industry,

Too often, single-source suppliers within

There is nothing like a
supply chain–paralyzing
global pandemic and
geopolitical unrest to bring
pharmaceutical supply chain
risk front and center.

A Company-wide Mission to Improve
Clinical Outcomes

these regions lack transparency and

These depots have been a lifeline during

Our clients understand that having one

pean and American companies demand

the COVID-19 crisis – though we have wit-

service provider and a single project man-

of themselves. Given that we are dealing

nessed the pandemic’s negative impact on

ager assigned to coordinate the planning

with medications that can be the differ-

clinical trials, Yourway has experienced an

and execution of services is paramount.

ence between life and death, the high

uptick in business and continued our oper-

The Yourway team is aligned in our com-

risk of supply chain failure in times of cri-

ations without interruption and in support

mitment to bettering the lives of patients

sis is an issue requiring focused effort.

of our clients. We have further augmented

and, because of this, we embrace every

GMP and GDP cleaning requirements

project with the utmost dedication regard-

Where Are We and How Did We Get Here?

curred between 2013 and 2017. Quality

already in place and have been vigilant in

less of their size or scope. Our on-call,

Because facilities must be registered

problems were responsible for the short-

monitoring the crisis as it has developed.

24/7 customer support team is driven by

and audited, the U.S. Food and Drug

ages 62% of the time. In France, accord-

the fact that our company’s collaborative

Administration (FDA) and the European

ing to the National Drug Agency, 538

Advancing Direct-to-Patient Services

efforts help improve the quality of life of

Medicines Agency (EMA) know how ac-

medicines of “major therapeutic inter-

In order to keep clinical trials running

the patients who are enrolled in each study,

tive pharmaceutical ingredient (API)

est” faced shortages in 2017. During just

smoothly in spite of stay-at-home recom-

and that many others could potentially fol-

manufacturing facilities are distributed

the first six months of 2019, there were

mendations and large-scale closures, we

low suit once a clinical therapy is approved

around the world — USA, 28%; EU, 26%;

2,044 impending or current drug short-

have bolstered our direct-to-patient (DTP)

for commercial launch.

India, 18%; China, 13%; and Canada,

ages in the Netherlands.2

tries through a range of transportation
methods.
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P

dedication to the quality levels that Euro-

tive equipment for times of crisis.
Because restructuring the pharmaceutical supply chain will be a complex process, many ideas will be needed.

P

*Part II of this piece, to be published in
the Q4 edition of Pharma’s Almanac, will
include interviews with industry experts
offering thoughts on the path forward.

In late 2019, the FDA reported on an
analysis of 163 drug shortages that oc-
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MICROPHYSIOLOGICAL SYSTEMS

USING HUMAN TISSUE FOR DRUG

features a patent-pending biomimetic

ray of demographic groups and for many

The intestine also plays a significant

SCREENING

scaffold that separates RepliGut™ cells

different applications, Altis has focused

role in the nervous system. One of the

The inadequacies of current preclinical

from the cassette’s porous membrane

on developing a platform technology that

largest sites for the production of sero-

drug development methods have left the

and allows cells to survive for a prolonged

is easy for researchers to use.

tonin — a neurotransmitter — is in the

industry with an unacceptable clinical

period of time. Luminal and basal reser-

Unlike many microfluidic devices that

gut. Combining aspects of the nervous

trials failure rate and nearly $200 billion

voirs allow compounds and additional cell

require the purchase of large, special-

system into the RepliGut™ system is an

spent every year on research and develop-

types to interact with the epithelial cells

ized instruments and the connection of

exciting avenue currently under investi-

ment. A key factor driving clinical failures

for side-specific assays.

tubes and pumps, the RepliGut™ system

gation at Altis.

is the use of tumor cell lines such as Caco-

ACCELERATING DRUG
DEVELOPMENT WITH
MICROPHYSIOLOGICAL
SYSTEMS (MPS)
B Y NANCY ALLBRITTON, M.D., Ph.D., ALTIS BIOSYSTEMS

Current preclinical testing using assays based on cancer cells
and animal models often results in high failure rates for drug
candidates in the clinic. Microphysiological systems like Altis’s
RepliGut™ human intestinal tissue model more accurately reflect
human physiological environments, enabling more efficient and
cost-effective drug discovery and development.
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has been designed in a footprint that slots

Leaky gut is a significant problem from

2 cells and animal usage in preclinical

PROVIDING DIVERSITY

into existing workflows that the biophar-

the neonate to the adult. A robust and

testing. Thus, too often ineffective drugs

With our donor bank comprising tissue

maceutical industry already uses.

reliable human tissue model that enables

reach clinical trials, while potentially ef-

from multiple donors of different de-

The RepliGut™ kit includes a Tran-

the investigation of this phenomenon and

ficacious medicines do not. An alterna-

mographic backgrounds, Altis is able to

swell multiwell plate comprising 6, 12, 24,

drugs that can prevent or treat gut dam-

tive and more promising approach to drug

make realistic models that recapitulate

or 96 wells, with each well containing a

age holds tremendous promise.

discovery, preclinical testing, and toxic-

many different physiologies and thus pro-

Transwell insert with an individual tissue

Developing RepliGut™ models specifi-

ity screening is the use of human tissue

vide a faithful representation of the di-

sample. Each kit also includes the materi-

cally designed to enable investigation of

models.

versity of the human population. We have

als needed to culture the cells, including

treatments for colon cancer presents yet

developed a suite of platforms and assays

stem cells and media. To populate the

another opportunity for Altis. Among all

COMBINING ENGINEERING, CHEMISTRY,

tailored for specific applications to inves-

device, the stem cells are placed on the

types of cancer, colon cancer causes the

AND PHYSICS

tigate drug absorption, transport, toxic-

scaffold, and a few media changes are

third most deaths among both men and

Altis Biosystems was spun out from the

ity, and inflammatory cytokines.

completed via pipetting. The tissue struc-

women.1

University of North Carolina at Chapel

Our commercially available RepliGut™

Hill; our company’s goal is to apply engi-

system is compatible with the vast majori-

neering, chemistry, and physics to new

ty of assays commonly used in the biophar-

strategies that lead to successful, faster

maceutical industry. Gene expression,

MOVING TO THE NEXT LEVEL

liGut™ human tissue model for the large

drug development. We utilized methods

protein expression, cytokine production,

Microbiome-based therapeutics is a rap-

and small intestines. Our hope is to even-

from the semiconductor and electronics

permeability, transport, toxicity, inflamma-

idly growing field that would benefit great-

tually supplant old tumor cell (Caco-2)

industries to build small-scale devices in

tory response, and other attributes can be

ly from access to better preclinical testing

models with models like our RepliGut™

an efficient, scalable, and cost-effective

evaluated using ELISA, PCR, transepithe-

methods. It is clear that bacteria in the

platform that more accurately reflect

manner, seeking to marry this approach

lial electrical resistance (TEER), immuno-

colon influence every aspect of human

what occurs in the human body, enabling

with stem cell technology.

fluorescence, mass spectrometry, micros-

body functions, from mentation and sati-

more efficient and accurate drug discov-

copy, and other techniques.

ety to metabolism and response to chemo-

ery and development.

We focused on the large and small
intestines because they play crucial

ture self-assembles into the lineages populating the intestinal epithelium.

types of tissues and features to the Rep-

DIFFERENTIATED FROM OTHER ORGANS-

of drugs. Studies have proven that the

ON-A-CHIP

place to some extent in the gut. Incor-

bacterial composition in the colon can

Unlike most other human intestinal tissue

porating a functioning immune system

modulate immune responses and may

models, Altis has included both stem cells

into the RepliGut™ epithelium will in the

play a role in many diseases, which also

and differentiated cells. The presence of

future facilitate exploration of the mecha-

contributed to our interest.

stem cells is important for evaluating tis-

nisms involved in immune education and

sue repair and drugs to treat cancer. The

the impact of different microbes.

STARTING SIMPLE

RepliGut™ platform can also include cells

Capitalizing on research on growing or-

that secrete hormones, cytokines, and

ganoids from human intestines, Altis has

other biochemicals involved in the proper

developed a next-generation intestinal

function — and dysfunction — of the large

platform for in vitro testing during drug

and small intestine. Most other models do

development. The platform produces a

not have this capability. We also include

layer of human intestinal stem and differ-

mature enterocytes, goblet cells, and en-

entiated cells — either of the large or small

teroendocrine cells. These combined fea-

intestine — that can be used for compound

tures result in a more sophisticated sys-

screening, disease modeling, and micro-

tem than other tissue models, allowing for

biome research.

more faithful predictions of the impact of

ized

monolayers

that

express

P

therapeutics.

roles in the absorption and metabolism

RepliGut™ tissue constructs are polar-

In the near term, Altis has much interesting work ahead of us as we add other

drug candidates.

tight

junction proteins and can be tailored

FITS INTO EXISTING WORKFLOWS

to include stem/progenitor cells, differ-

In addition to providing a human tissue

entiated cells, or both, representing all

model for the large and small intestines

major cell lineages in physiologic ratios.

that faithfully recapitulates the behavior

Each tissue sample on the RepliGut™ kit

of these important organs from a wide ar-

Education of the immune system takes

REFERENCE
1. “Key Statistics for Colon Cancer.” American Cancer Society.
29 Jun. 2020. Web.
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M&A

Growth and M&A Among CDMOs

whether that’s traditional solid dose, new

interaction, and the movement from the

We anticipate that we will see more interest

delivery efficiencies, the full range of ster-

suite to the batch model. Because we ex-

in acquisition because as we all know, the

ile and liquid-based therapies, as well as

perience so much in the industry from the

growth, consolidation, and competitive-

some of the more radical stem cell therapy

ground floor, following the prevailing influ-

ness in the CDMO space has not ceased for

concepts that are being researched or are

ences and changes, we are able to broach

several years now. There was some specu-

in trials.

these topics with our clients in a way that

lation after some high-profile mergers took

Lessons Learned from the
Ground Floor of Life Science Advising

allows even late adopters to become more

place that things would quiet down a bit,

The Landscape of the CRO Industry

but that doesn’t seem to be the case at all.

Changes in the CRO industry have been

Whether it’s private equity money or corpo-

vast, even in just the last two or three

The Takeaways

rate financing, the move to grow and con-

years, with the onset of virtual trials, the

One of the big lessons learned from our

solidate to build larger CDMOs seems to be

need to access a broader range of popula-

work in consulting and M&A is the re-

continuing.

tions and demographics for testing, and

ality that things can change on a dime.

I think one of the big factors in Nice Con-

the drive to better serve a global patient

What is progressing forward one day can

sulting’s success is our network of highly

population. After a bit of a dearth in R&D

take a completely different turn the next

talented and knowledgeable individuals,

for a few years, these new technologies

day, and you just need to be very flexible

who we often bring in as specialists. The

and successes around some of the new

and objective to handle that. We gener-

division is also supported by our internal

technologies have led to a resurgence in

ally work in situations where valuations

research department, Nice Insight, and

trials.

are fair, even if they’re conservative, and

focused on their own improvement.

Pharma’s Almanac, our content enterprise.

Over just the last few years, there has

find less success when valuations are per-

Pharma’s Almanac has become a tremen-

been pressure on the clinical research part

ceived to be astronomically inordinate

dous resource to chart new growth, chang-

of the market which is driving a lot of vol-

to the situation, which can potentially

es, and trends in the industry, including

untary collaboration with related suppli-

happen in private ownership scenarios.

or the potential buyer, discussions are

some of the incredible science that will

ers (e.g., logistics) to expedite operations.

Typically, we objectively observe that

We’ve been active in the life sciences

more productive when there is maximal

also start to dominate the market over the

Our experience over the last 10 or so years

valuation is related to key financial ex-

hat’s Nice’s Nice Consulting

space now for 25 years, having attended

transparency, rather than either party try-

coming years. We’re seeing the shift from

has mostly been with smaller CROs — free-

pectations and to sound operations, but

division offers services as

annual industry conferences and trade

ing to overly capitalize on the opportunity.

chemical-based APIs and drug products

standing, often private companies — and

also reflects the relative position of any

diverse as finding suitable

shows and built up our relationships. As we

This balance and fairness have had a real

toward high-potency or reformulated prod-

many of these CROs have been absorbed

particular technology platform or product

facilities to acquire to provid-

honed our talent and our thinking, our con-

impact on our success. Our knowledge of

ucts, as well as what was a burst of growth

by larger organizations, a movement that

offering in the supply chain.

ing full-time business devel-

nections also advanced, graduating from

multiples, based specifically on services

in biologics, a segment that has been

doesn’t seem to be slowing.

opment support. The sister service Nice

positions such as marketing coordinator

offered within the CDMO space, contrib-

backed by some massive investments from

Match is an exclusive community that

to CEO.

utes to a much more realistic approach to

big pharma.

BY GUY TIENE, NICE INSIGHT

advising.

connects purchasers with suppliers in all

COVID-19 and Accelerated Adoption

We see continued renewal and expan-

We’ve had an increase in requests for

P
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phases of pharmaceutical development,

Consulting Experience Informs M&A Work

In the beginning, we wanted to under-

sion of a lot of microbial-based platforms

proposals from organizations looking to

helping to find the right relationship to get

In the beginning of Nice Consulting, we

stand the terrain as much as possible, so

as well, which has helped certain parts of

explore how quickly their existing foot-

programs done. Our depth of knowledge

mostly worked with private companies

we spent a lot of time in dialogue with in-

the vaccine industry, as well as early suc-

prints could be modified to swiftly meet

from over two decades of connection to

looking for very confidential support as

vestment banks, private equity firms, and

cesses in cell and gene therapies and other

new demands that have arisen around the

the industry supports a full range of strate-

they mapped out their growth strategy.

private investors. Because of this research,

advanced therapies, such as stem cells or

essential drug supply chain, as well as any

gic agency services.

These conversations follow a pretty natu-

we’re viewed as a trusted resource among

viral vectors, and the microbiome. All of

specific work (for example, with vaccines).

ral evolution, moving from marketing, to

the investment community, including pri-

these factors impact our consulting and

That was happening very swiftly in March

a

sales, to new technology, to helping them

vate equity firms that have portfolios of

M&A work, depending on where our clients

and April of 2020, including national ini-

range of services including organiza-

better understand key account manage-

CDMOs who are looking to learn more and

are positioned.

tiatives in the United States where com-

Guy Tiene

tional assessments, financial modeling

ment, until inevitably you’re talking about

become more active in life sciences. The

If we look at the top dozen of the most

panies were asked to help secure the U.S.

Business Director, Partner, Nice Insight

and forecasting, looking at capacity and

the health of the organization overall. One

word-of-mouth support we have received

prominent players in the global market

supply chain. I think we’ll see more of

the benefit of CapEx, and new technolo-

example would be a retiring owner telling

has resulted in requests for representation

who already have tremendous mass, nearly

those supply issues being addressed, al-

gies to optimize existing footprints. In

us, “I’d like to retire now and I want to sell

as companies move toward divestment or

all are making substantial investments to

though it’s a bit difficult to predict while

the M&A space, we’ve been asked to help

the business. How do you think we would

acquisition. I think we complement our in-

add cell and gene to their organizations

we’re still in the throes of the pandemic.

companies understand where they stand

do it? Where’s our value?”

vestment banker colleagues and partners

in a very substantial way. Alternatively, we

Pharmaceutical manufacturing has gen-

Nice Consulting focuses on strategic
organizational

consulting,

providing

in the market. We help them realize their

We’re not one of the big consulting or-

by providing the market and technology

see solid free-standing specialty CDMOs

erally been perceived as an industry of late

potential, whether they choose to exit their

ganizations; however, there’s been value

knowledge that balances their financial

and suppliers within cell and gene. I think

adopters. Indeed, there is a great amount

ownership or acquire strategic assets,

in that — people are often looking for much

advisory role in a very positive way that

the value in these organizations lies in

of resistance to changing business models

whether the client in question is a privately

more direct, personalized, and highly flex-

helps all parties understand the relative

defining themselves, or redefining them-

or manufacturing practices, which has per-

held company, an independent individual-

ible help in doing whatever it is they wish

addition of value, demand, and growth po-

selves, with a very clear business model

sisted up until the last several years. People

owned company, an organization that’s

to do. That value spills over into the M&A

tential for certain types of manufacturing.

as to what part of the supply chain they’ll

are now embracing change fairly radically.

ultimately owned by some type of invest-

work as well — we’re highly transparent,

Our experience, combined with directness

serve. CDMOs are seeking to be all-inclu-

Federal initiatives have supported innova-

ment or private equity organization, or an

which makes things more efficient and re-

in communication and our personal con-

sive (in the case of the very large players)

tion around manufacturing efficiencies,

organization that’s looking to potentially

duces the pressure on both sides. Whether

victions about the contours of the market,

or are otherwise highly specialized. There

continuous manufacturing, greater safety

just carve out part of their business.

you’re speaking with the seller, the owner,

has been well received.

is an ever-growing array of specialties,

in manufacturing, reduction of human
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there would be a management presenta-

M&A

tion, which is driven by the sell-side advisor and involves the sell-side management,
as well as venture capital or private equity
firms, if applicable. These presentations
have historically been conducted in person but, in 2020, they are mostly arranged
via Zoom or another teleconferencing interface. Although we’ve all become accustomed to communicating this way over the
last few months, it creates some unique
challenges to deal-making: body language,
the fidget factor, eye-line, general deceit,

The Business of a Pandemic:
Mergers and Acquisitions
During COVID-19

That’s Nice has
developed protocols
for these virtual tours,
where the buyers join
via a Zoom call and are
shown around the site
via video by a site tour
engineer.

or honest body language communications
are more difficult to determine in a teleconference.

BY NIGEL WALKER, NICE INSIGHT

This change complicates things on the

is difficult. Obviously, you can ask those

buy-side. The buy-side needs serious scru-

questions, but it’s a huge disadvantage to

tiny to determine whether there is any

the buyer to not be able to enter the facil-

deception happening in those manage-

ity. As a result. the information about the

ment calls to identify whether what they’re

engineering and the water for injection

communicating is true or not. Conversely,

(WFI) system and all of the utilities — in-

this creates a clear advantage on the sell-

cluding when they were installed and how

side, whose objective is to focus on all of

often are they validated, updated, and

the positives and diminish any of the dis-

cleaned — becomes a lot more important

advantages of the assets — particularly

with regards to a virtual site tour than it

among sellers who are less than forthcom-

does on an actual site tour. Conversely,

ing about issues with their assets.

however, you can have 30 or 40 people
from the sell side on the Zoom call, which

Virtual Site Visits and Audits

is far more than would typically perform

The management presentation is followed

the site visit. We’ve seen some challenges

by site visits, which are very typical right

with our customers on both sides of the

after a management presentation; this is

equation.

another stage in the process that has been

Every site is typically audited by its cus-

s the industry re-evaluates how to conduct

ish, adding to their operations and making Fareva a fully

ecute them continued during the lockdown

seriously complicated by the COVID-19

tomers annually. In 2020, however, audits

business in the midst of a global pandemic,

integrated small and large molecule drug product and

period.

pandemic. If the buyer is investigating a

can’t be performed because auditors can’t

new trends have emerged. In addition to a

drug substance CDMO — joining only Thermo Fisher Sci-

site within the same state, this could be

enter the facility. Our clients are becom-

shift in how M&A is conducted, valuations

entific in that category group — and taking Fareva over

done in person, but that situation is highly

ing more advanced and savvier in how

are through the roof, and even depressed

the $2 billion mark. Similarly, Dow Pharma acquired as-

Kicking Off The M&A Process During
a Pandemic

unusual. Interstate travel remains chal-

they approach virtual site tours because

assets are sought after — That’s Nice Managing Director

sets from Famar, resulting in another $1 billion CDMO,

The usual process for acquisitions starts

lenging, and international travel is all but

they have learned from conducting these

Nigel Walker explains what’s changed and offers his pre-

and Piramal Pharma Solutions, a mid-tier CDMO with

with interactions between the sell-side

impossible. As a result, site visits have, by

virtual audits, whether they are just quality

dictions for the rest of the year.

a global footprint focused on small molecule manufac-

advisor working on behalf of the company

necessity, transitioned into a virtual site

audits or full FDA audits. An FDA audit is

turing, acquired a depressed OSD drug product facility

looking to be acquired or to divest assets

tour. That’s Nice has developed protocols

needed to move through different stages

from G&W Laboratories.

and the buy-side advisors representing

for these virtual tours, where the buyers

of an approval and to get to a pre-approval

Reflecting on 2020’s M&A Activity
If you take a look at the beginning of 2020, a high volume

We can definitely find a pattern in these deals. More

parties interested in the acquisition. For

join via a Zoom call and are shown around

inspection (PAI). So, the shift of audits has

of deals were projected to go through, with valuations at

generic CDMOs are acquiring low-value assets, and mid-

a typical deal, the sell-side advisor would

the site via video by a site tour engineer.

been a really big driver of change.

all-time highs. We saw perhaps a bit of softness with re-

tier CDMOs, like Recipharm, are buying higher-value as-

line up somewhere between 10 and 30 buy-

While we continue to optimize how

Under normal circumstances, the buy-

gards to the viral vector space and contract development

sets. The very top tier of the CDMO space is occupied

ers for each one of their sell-side assets,

these virtual tours are conducted, they will

side would send in their own audit team

and manufacturing for cell and gene therapy following

by integrated, multi-technology companies like Thermo

and they would socialize the deal using a

inevitably fail to be as comprehensive as

to do an audit before an acquisition, but

some significant M&A activity in 2019, and as a result,

Fisher Scientific, who just acquired Qiagen (for more than

confidential

memorandum

in-person site tours. The value is really in

today we are seeing customers looking

there wasn’t really a lot to acquire that had real commer-

13 billion!) and thus additional assay and bioinformat-

(CIM). A CIM is an overview of the key in-

the details, and on a virtual site tour, it’s

more at previous audits from an external

cial value.

ics technologies and R&D expertise. It is notable that,

vestment highlights, products and servic-

highly challenging to determine whether a

third party validation company like Lach-

What’s left in the market right now is further consoli-

among these three tiers of CDMOs, there are companies

es, market sales and marketing, manage-

piece of equipment shown is truly opera-

man Consultants, as well as from the EMA,

dation. One such example would be Recipharm’s acqui-

in each valued at $1 million or more. This is an exciting

ment team, financial results, projects, risk

tional or has been properly validated. To

the FDA, or other global regulatory bodies.

sition of Aesica and Consort Medical to create another

new phenomenon and a real 2020 change, in spite of the

factors, and appendices; which would be

actually feel the fiber of the company and

This serves as a validation of quality and

~$1.5 billion, fully integrated small molecule CDMO. Fa-

challenges that this year has brought to the industry. Al-

distributed in a digital format.

get a feeling of whether the construction

regulatory standards and reveals if there

reva acquired assets from Pierre Fabre for manufactur-

though these were all deals initiated before the COVID-19

Following the signing of a nondisclosure

is solid, and if the equipment is in perfect

are any patterns, systemic issues, short-

ing monoclonal antibodies (mAbs) and for aseptic fill/fin-

pandemic hit, communication following through to ex-

agreement (NDA) and receipt of the CIM,

condition, old and clean, or new and dirty

comings in data recording.
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Because there are fewer
deals in the marketplace,
there are fewer
opportunities to acquire,
which means less supply,
which drives the price up
in every market.

Valuations

OUTS O U R CING LEADER S

Patrick Hatem

Going forward, I predict that companies

Vice President and Site Director, Avara Aiken
Avara Pharmaceutical Services

Because there are fewer deals in the mar-

that are involved in vaccines will be valued

ketplace, there are fewer opportunities to

at a much higher level. We’ve seen some

acquire, which means less supply, which

of our clients that are publicly traded go

drives the price up in every market. We

to all-time highs in the stock market, with

are seeing surprisingly high prices, even

huge trading volumes and stock price in-

for assets that are not lucrative or leading-

creases of 1000–2000%. I think these out-

edge technology. On the manufacturing

rageous numbers are going to stay with us

side, which is where we focus, there are

until the definitive vaccine and producer(s)

far fewer biologic assets on the market for

have been identified. I think that tremen-

sale. There are a lot of depressed, old big

dous stock market values will push through

pharma old facilities sale, with 3- to 5-year

to the end of the year and into early next

supply agreements, some take-or-pay con-

year for companies associated with prom-

Indicating Interest and Due Diligence

tracts. There are still some less entrepre-

ising vaccines.

Following the site tour and audit, the buy-

neurial, privately-held businesses for sale.

On the therapeutic side, I predict organi-

er would issue an indication of interest

Regardless, deals are still closing. Firms

zations with cash on hand will make some

aining a competitive advan-

Expertise at Avara’s Aiken Facility

February 2020, the FDA had approved

(IOI), which is a non-binding expression of

from outside the CDMO market — includ-

significant acquisitions that are probably

tage is essential to success

The Avara Aiken facility, located in South

three additional Rx-to-OTC switches:

interest in moving forward toward the ac-

ing PE and VC firms — are entering the

going to be overvalued through next year.

with long-established oral

Carolina, has been a part of the Avara

one for arthritis pain and two for redness

quisition. Normally, an organization won’t

market just to see what’s available because

You have organizations that were maybe

solid dosage (OSD) drugs. A

family since 2018. At this site, there is

of the eyes and itching due to allergies.4

spend outside money before an IOI, so it

of the limited amount of companies. The

valued at 500 million or one billion that

CMO that is not only committed to pro-

over 40 years of experience in secondary

is at that point that they bring external

classic adage holds that “Every company

are now being valued at two, three billion

viding reliable delivery of high-quality

manufacturing and integrated packaging

Avara Offers Rx-to-OTC Support

consultants or big four accounting firms

is for sale;, if the price is right.” From a

or more. There’s been a wave of confidence

products but can also support efficient

of Rx and OTC tablets, capsules, and loz-

Successful Rx-to-OTC conversions re-

on board. This is where due diligence (DD)

realistic perspective, small molecule CD-

on the consumer level that the pharmaceu-

and successful prescription to over-the-

enges. Avara Aiken offers blending, hot

quire knowledge of the regulatory pro-

begins, which historically involves exam-

MOs are selling for 12–15 times EBITDA

tical industry does have value, perhaps a

counter (OTC) conversions, can help

melt technology, granulation, compres-

cess for their approval, a thorough un-

ining heavy volumes of documentation in

and large molecule CDMOS are selling for

re-evaluation of the public’s perception of

dramatically extend life cycles and posi-

sion, coating, encapsulation, customized

derstanding of the prescription drugs

a data room, sometimes with as many as

18–25 times EBITDA, based around a ro-

the industry that I hope will stick around.

tively impact a company’s bottom line.

packaging services, and more. Operating

being considered for the conversion

buy-side advisors, 40 sell-side advisors,

bust previous 12 months and for 12 months

And finally, I think we’re going to see an

under Avara’s global Quality Manage-

process, and knowledge of how to trans-

consultants, and the management team

pro forma.

increase in investment portfolios that are

Client-centric Approach

ment System (QMS) framework, it has re-

late prescription labels into consumer-

more focused in on pharma acquisition

Avara Pharmaceutical Services was es-

ceived regulatory approvals from agen-

friendly directions. Selecting the best

and pharma investments.

tablished in 2015 and has a network of

cies including the U.S. FDA, EMA, GCC

approach for achieving any particular

and ANVISA.

Rx-to-OTC switch is also important, as

in a room for a period of 1–4 weeks.
Obviously, we aren’t seeing that sce-

COVID-19–Driven Deals

Avara Pharmaceutical Services:
Achieving Successful OSD
Rx-to-OTC Conversions

OVER-THE-COUNTER CONVERSIONS

The U.S FDA’s Nonprescription Drug
Safe Use Regulatory Expansion (NSURE)
initiative, launched in 2012, has widened
the potential classes of drugs that can
undergo the Rx-to-OTC switch. Some
well-known drugs that have undergone
Rx-to-OTC conversions in the last decade include Advil, Allegra, Nasacort,

P

Nexium, Flonase, and Xyzal.3 By mid-

nario in 2020, but we are witnessing the

We are seeing some new deals that are the

well-established facilities with proven

virtual equivalent. While the sharing of

direct result of COVID-19 and the indus-

track records and capabilities across

documents can be handled well virtu-

try’s response. With so many companies

ally, miscommunication can occur quite

the FDA has outlined various options for

OSD and sterile manufacturing and

Advantages of Rx-to-OTC Conversions

making more prescription drugs avail-

working on the development of COVID-19

packaging services. Our mission is to

Many Rx-to-OTC switches have been

able as OTC products.4

quickly. If you’re not doing daily confer-

vaccines, we have seen nearly all of the

consistently provide responsive, flex-

successfully completed at the Aiken site.

Establishing the right strategy for the

ence calls between each side’s counsel,

aseptic sterile capacities being bought up

ible, and tailored contract manufactur-

Transfer of a prescription drug to OTC

development of an OTC version of an Rx

accounting firms, and quality teams,

by Big Pharma and quite a lot of COVID-19

ing services to pharmaceutical innova-

status is a highly regulated process. Only

drug is, therefore, essential. Working

there will be a delay in the DD process.

drug substance projects that are being

tors and drug developers of all sizes and

Rx drugs that have proven to be safe and

with an outsourcing partner that has ex-

That’s Nice runs both exclusives and

started by companies that really have no

enable them to quickly and efficiently

effective and easy for consumers to cor-

tensive experience in completing mul-

non-exclusives — in non-exclusives, there

experience in the vaccine space. My pre-

bring quality products to patients. We of-

rectly self-administer can be converted

tiple Rx-to-OTC conversions is the best

might be four or five different buyers do-

sumption is that you’re ultimately going to

fer a flexible, responsive, client-centric

to OTC products.

way to ensure that the right approach

ing DD simultaneously, which means that

see a lot of botched batches and bad qual-

approach and function as a true partner

According to the Consumer Health-

is taken, and the development process

you can easily have up to a thousand ques-

ity, because people are working on these

to our pharma clients as they strive to

care Products Association, over 700

is tailored to the specific prescription

tions, with minimal duplication, which

projects with no experience in vaccines.

deliver life-changing medicines to the

products have been approved to switch

therapy in question. The experts at

have to be allocated to either internal

You’re also seeing tremendous pressure,

people who need them.

from Rx to OTC since 1976.1 In addition

Avara’s Aiken facility have the experi-

staff management or external advisors.

not only from the U.S. government, but

to increasing access to medicines, Rx-

ence to help streamline the process and

OSD Focus

to-OTC switches help drive down overall

reduce the time needed to achieve suc-

OSD manufacturing is a core Avara

healthcare costs.1 A study by researchers

cessful Rx-to-OTC conversions.

capability. We manufacture standard,

at Northwestern University revealed that

potent, and controlled substance pre-

the use of OTC products to treat respira-

scription (Rx) therapies and OTC prod-

tory infections could save $4.75 billion

ucts across three OSD sites acquired

annually. OTC medicines are in particular

from well-respected pharmaceutical

cost-effective for people without health

companies. All Avara projects are com-

insurance. The Rx-to-OTC switch also of-

2. Jaap, Charles. “Rx-to-OTC Switches Represent Huge Market

pleted in facilities with proven track

ten increases sales of older Rx products.

Potential.” Pharmaceutical Development Group. n.d. Web.

records of regulatory compliance and

Sales of nicotine replacement therapies,

reliable delivery of large-scale com-

for instance, doubled the first year they

mercial supplies.

were available as OTC products.2

For a good-size exclusive deal, the DD

from almost every government, asking

period can be anywhere between two and

“When are we going to have our vaccine?”

four weeks, but on some of the larger

This only increases the pressure on qual-

deals, it can last up to 60 days. Interna-

ity control, perhaps leading some compa-

tional deals always take a little bit longer,

nies to produce vaccine drug substance

because you have to address different

and drug product without the usual qual-

regulatory bodies. This year, we are see-

ity testing and attention to detail. I think

ing this process slowing down consider-

we will definitely have some major head-

ably, with DD taking twice as long because

aches concerning quality, hopefully not

it is much more challenging for everyone

impacting anyone’s health, but perhaps

to access the information and then virtu-

artificially giving people safety and solace

ally return it to the data room.

prematurely.
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RESEARCH INSIGHTS
lopinavir–ritonavir, and 100 patients received standard care. However, treatment
with lopinavir–ritonavir did not produce a
distinguishable difference in time to clinical improvement or mortality rate among
the two groups; the results after 28 days
were similar, with a 19.2% mortality rate for

Approved Therapeutics
for a Novel Pandemic:
Drug Repurposing to
Treat COVID-19

the lopinavir–ritonavir patients and a 25%
mortality rate for the control group. Additionally, treatments were stopped early in
13 patients due to adverse events.5 Most
notably, the drugs are known to cause increased nausea, diarrhea, and increased
risk for liver damage, all of which could
exacerbate complications of COVID-19.7
Despite the findings in this study, additional trials are underway, including one
that adds IFN-β and ribavirin to the lopinavir–ritonavair combination and appears
to demonstrate reductions in time of viral
shedding, time to alleviation of symptoms,
and length of hospital stay for adult pa-

BY KSHITIJ (TJ) LADAGE, NICE INSIGHT

tients suffering from mild symptoms.7 To
date, no clinical benefit has been observed
with the administration of lopinavir–ritonavir in favor of standard care.7

While individual repurposed drugs may not

provide substantial clinical benefits in the fight
ince it was originally reported in December

can treat patients with varying and wide-ranging degrees

efficacious to treat SARS-CoV-2; how-

2019, the novel, severe acute respiratory syn-

of symptoms and complications, are ongoing. However,

ever, research continues and has been

drome coronavirus 2 (SARS-CoV-2) respon-

there is another branch of research focused on the re-

prioritized by a number of companies.

sible for causing coronavirus disease-2019

purposing of drugs that have already been tested, ap-

(COVID-19) has proliferated around the world,

proved, and deemed safe in humans, and these drugs are

conversation around drug repurposing and

being redeployed to treat patients with COVID-19.

was covered extensively in the media be-

causing a global pandemic that is responsible for over 18

Hydroxychloroquine

dominated

the

million confirmed cases and over 690,000 deaths world-

While individual repurposed drugs may not provide

fore ultimately proving ineffective against

wide.1 Its high degree of transmissibility combined with

substantial clinical benefits in the fight against CO-

COVID-19. However, there are a multitude

the lack of an approved efficacious vaccine or widely

VID-19, carefully combined cocktails and combination

of other drugs being evaluated as potential

available treatment has prompted scientists globally to

therapies could be effective, provided the right combina-

treatment options for SARS-CoV-2 and its

create an immediate solution.

tions are found and demonstrated to be effective. One

potentially devastating effects.

limitation of phenotypic screens is the low potency of

against COVID-19, carefully combined cocktails
and combination therapies could be effective,
provided the right combinations are found and
demonstrated to be effective.
be an efficient inhibitor of SARS-CoV-2

Remdesivir

in vitro, but a higher dose may be needed

Gilead’s remdesivir is another BSAA gar-

Pharmaceutical Development vs. Drug Repurposing

hit compounds as single agents, as their maximum toler-

Umifenovir

to achieve equal suppression in vivo, and

nering significant attention and headlines

Drug development is a lengthy, arduous process com-

ated dose is often subtherapeutic for the desired impact.

Broad-spectrum antiviral agents (BSAA)

little is known about its clinical efficacy

as a treatment option for patients with

prising an array of research, financial, logistical, and

This is one reason that combination therapies are being

have been touted as good drug repur-

owing to a lack of large-scale randomized,

COVID-19. It is a viral RNA-dependent

manufacturing challenges, and such a long-term under-

explored — if two or more drugs act on different cellular

posing candidates, as they combat viral

controlled trials (RCTs).4

RNA polymerase inhibitor and is being

taking is not optimal to face the immediate needs asso-

pathways involving viral replication with minimal redun-

replicative mechanisms and host interac-

ciated with fighting a global pandemic. As SARS-CoV-2

dancy, the dosage levels of each drug can be reduced and

tions to target two or more viral families.3

Lopinavir–ritonavir

from mild to moderate symptoms.3 Rem-

continues to spread, clinical trials are ongoing to derive

the chances of efficacy increased.3

Umifenovir is a small indole–derivative

Lopinavir–ritonavir is an approved BSAA

desivir has been studied in an RCT for

utilized for COVID-19 patients suffering

molecule that can block virus entry into

combination designed to inhibit HIV from

Ebola and demonstrated an antiviral ef-

2,000 ongoing and completed studies listed on the World

Another factor that is fueling research into the re-

target cells while simultaneously inhibit-

replicating by binding to the protease.3

fect,3 and it exhibits inhibitory activity

Health Organization’s (WHO) International Clinical Tri-

purposing of approved drugs is cost. The average cost

ing the synthesis of viral RNA.4 It stimu-

Ritonavir is combined with lopinavir to in-

against SARS-CoV and Middle East respi-

als Registry Platform.2 The National Institute of Health’s

of new drug development exceeds $1 billion,2 and a new

lates the immune system via induction

crease its plasma half-life by inhibiting the

ratory syndrome (MERS-CoV).6 Remdesi-

(NIH) website, ClinicalTrials.gov, shows over 2,800 addi-

drug can take over 10 years to advance from discovery

of serum interferon and activation of

cytochrome P450. An RCT was conducted

vir was identified early in the pandemic

tional COVID-19 studies in various stages, with over 60

to market availability2; as such, repurposing may be a

phagocytes, and it is already licensed for

involving 199 hospitalized adult patients

as a promising repurposing candidate for

of them funded by the U.S. federal government.2 The race

more prudent immediate strategy. It is important to note

prophylaxis and treatment of influenza.4

with confirmed SARS-CoV-2 infection.

treatment of COVID-19 due to its ability

to develop a vaccine, as well as novel therapeutics that

that there has been no drug to date that has been proven

Research has shown that umifenovir can

Ninety-nine patients were administered

to inhibit SARS-CoV-2 in vitro, in addition

a definitive solution. As of early August, there were over
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to findings in nonhuman primate stud-

endogenous chemical when the body does

cell entry at a rate roughly 15 times higher

ies, which showed that it reduced lung

not make enough.10 It relieves inflamma-

than camostat.7 Both drugs are in phase II

virus levels and lung damage in MERS-

tion and is often prescribed to treat cer-

and III clinical trials in the United States

CoV cases within 12 hours of inoculation.6

tain forms of arthritis; skin, blood, kidney,

and Japan. These trials will reveal camo-

Although it has not been deemed effica-

eye, thyroid, and intestinal disorders; se-

stat’s effect on viral load and the time to

cious, in a double-blind, randomized, pla-

vere allergies and asthma; and some forms

clinical improvement after treatment with

cebo-controlled trial of intravenous rem-

of cancer.10 Corticosteroids may reduce

nafamostat.7

desivir, it did seem to reduce the recovery

immune-mediated lung injury and reduce

duration of hospitalized adults by about

progression to respiratory failure and

Nitazoxanide

four days when compared to the placebo

death.11 A randomized, controlled, open-la-

The FDA-approved antiparasitic drug ni-

group, with an average recovery time of 11

bel, adaptive platform trial was conducted,

tazoxanide has shown antiviral activity

days rather than 15.

treating hospitalized COVID-19 patients

against viral infections such as coronavi-

with dexamethasone for up to 10 days,

ruses, influenza, hepatitis C virus, hepati-

Favipiravir

and comparing them to patients receiv-

tis B virus, and others, potentially making

Favipiravir is a derivative of pyrazinecar-

ing standard care. The study showed that

it a BSAA.

boxamide that was initially approved for
therapeutic antiviral activity against in-

Remdesivir was identified early in the

pandemic as a promising repurposing candidate
for treatment of COVID-19 due to its ability to
inhibit SARS-CoV-2 in vitro, in addition to

findings in nonhuman primate studies.
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SKIN MODELS

THE NEED FOR HUMAN SKIN MODELS

the tissue alive for at least seven days by

for up to 10 days while preserving normal

chromes involved in the metabolization of

Before first-in-human clinical trials, a new

maintaining tension on the skin and allow-

skin integrity, significant cell viability, pro-

drugs topically applied to NativeSkin®. Our

drug must first be tested on human or ani-

ing for the provision of necessary nutri-

liferative cells, and low levels of apoptosis.

other primary goal is to identify ways to

mal skin as part of the preclinical safety

ents. Because the skin biopsies hold all the

As a result, Genoskin’s human skin models

keep our human skin models alive for lon-

evaluation. Animal models are often used

characteristics of their donor, it is possible

are a reliable last-line screen prior to in

ger periods while maintaining functionality.

to study percutaneous absorption, wound

to study a specific skin type.

vivo clinical trials.

healing, skin inflammation, and psoriasis.

The skin models are then incorporated

HypoSkin® is the only live human skin

These studies require relevant models in

into multi-well testing kits to enable broad

model that allows researchers to study

For drug developers that do not have in-

terms of structure and immunology to as-

efficacy and toxicity studies. The contain-

the effects of subcutaneous administra-

house capabilities for performing assays

sess human skin response and to de-risk

ers can be shipped worldwide and the

tion. These models based on donated

using Genoskin human skin models, we of-

clinical trials on humans.

samples are ready to use. The biopsies are

human skin biopsies from abdominal sur-

fer a full range of preclinical R&D servic-

There are, however, key differences

kept in a functional survival state embed-

geries contain all three layers of human

es. Our skin experts can evaluate the effi-

between human and animal skin. As a con-

ded in a gel matrix, which simplifies apply-

skin (epidermis, dermis, and hypodermis).

cacy and toxicity of drug candidates using

sequence, the results obtained using ani-

ing test compounds, both systemically and

HypoSkin® is also useful for studying the

our ex vivo human skin models — with live

mal models can be difficult to translate to

topically.

skin microbiome and assessing changes in

human skin responses, all in compliance
with ISO 9001 quality standards.

humans, leading to many clinical trial fail-

Genoskin models help leading pharma

skin microbiota following treatment with

ures. The use of animal models also rais-

and biotech companies evaluate how the

dermo-cosmetic products. The Wounded

For example, we can identify the opti-

es ethical concerns, and there has been

skin reacts to a new therapy in regards to

HypoSkin® model, meanwhile, is suitable

mum human skin model for small molecule

increasing movement toward alternative

absorption, melanin levels, inflammation,

for the evaluation of topical therapies and

and biologic drug candidates taking into

models and computational methods within

or immune response, as well as any changes

dressings in prophylactic administration

account the specifications and potential

both industry and regulatory agencies.

in a drug caused by the skin. With this infor-

to prevent wound infection or in the thera-

routes of administration for any given

mation, drug developers can optimize drug

peutic treatment of infected wounds.

product. Using the recommended model,

LEVERAGING DONATED SKIN FOR HUMAN

formulations and clinical trial designs.

TISSUE MODELS

OVERCOMING SKIN ASSAY
CHALLENGES WITH LIVING
HUMAN MODELS

InflammaSkin® is a fully human T cell–

we develop high-quality data that can be

driven ex vivo skin inflammation model

used to facilitate drug development proj-

Genoskin was founded in 2011 with a focus

A WIDE RANGE OF SKIN MODELS

based on the NativeSkin® explant technol-

ects to the clinic. For instance, for emerg-

on finding a skin tissue model closer to

Genoskin has always strived to create in-

ogy designed for assessing the efficacy of

ing companies developing COVID-19 vac-

human skin. An ideal human skin model

novative skin models with a high predic-

topic anti-psoriasis and other anti-inflam-

cines, Genoskin can conduct experiments

would show a structure that is identical to

tive value for a wide range of applications.

matory drugs, as well as subcutaneously

with our HypoSkin® model to investigate

that of real human skin, with all skin cells

Genoskin has developed a range of skin

injected biologics. It is currently the only

injection site reactions, including the ana-

and appendages, including skin barrier

models that demonstrate drug effects

ex vivo T cell–driven human psoriasis

lytical testing required to support such

function and cell–cell interactions.

under a variety of conditions. NativeSkin®

model with a TH17/TH1 phenotype and that

studies. The HypoSkin® platform is, in fact,

Genoskin provides researchers with the

Human Skin Models are produced from

contains adipose. With this model, both

an excellent model for understanding the

next generation of human skin models and

non-artificial skin — with structure and

prophylactic and therapeutic treatments

primary effects of vaccines on the skin.

assays for drug testing. We strive to offer

composition fully equivalent to that of in

can be evaluated.

the closest alternative possible to in vivo

vivo human skin. These models exhibit nor-

FrozenSkin® enables absorption stud-

clinical testing by taking into account the

mal skin barrier function, a mature stratum

ies. We are currently undergoing extensive

While Genoskin is a skin biology com-

complete metabolism and structure of

corneum, and a functional basal layer; all

research efforts to gain a greater under-

pany, we are also collaborating on bioin-

human skin, unlike other models currently

cell types, glands, and skin appendages of

standing of our existing skin models, such

formatics. Our assays generate massive

on the market.

in vivo human skin are preserved.

as how different cells (e.g., immune cells)

quantities of data regarding lipid, protein,

within the skin are activated under various

and even DNA behavior and metabolic

conditions.

responses. Genoskin is growing, and our

The NativeSkin models also maintain

real human skin. These samples are donat-

immunocompetent cells in vitro and are

ed after surgery with the informed consent

able to mimic the live response of in vivo

We are also in the process of evaluating

goal is to expand our operations around

of the individual donors, in full respect

human skin. NativeSkin® can be cultured

the activity of specific human skin cyto-

the world. Today we have two laboratories — one in France and one in the United

secure contracts with every hospital and
clinic we work with in order to ensure our

States — where living skin samples are
transformed into innovative assays.
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biological samples are collected in compli-

Drugs tested on animal skin models often do not provide
results that are sufficiently predictive for human skin.
Genoskin has developed living human skin models that help
overcome the limitations of animal and even reconstructed
human skin models currently on the market.

ance with a very strict protocol.
Samples are collected after surgery and
brought to Genoskin, and human skin models are produced within 24 hours. Safety
tests for hepatitis B and C and HIV-1 and -2
are conducted, and only negative samples
are used to produce skin models.
Our living human skin models comprise
round skin sections (~1 inch diameter)
stored in specially designed containers
that include a proprietary gel that keeps
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BEYOND SKIN BIOLOGY

Genoskin’s innovative models rely on

of the Declaration of Helsinki. We have
B Y PASCAL DESCARGUES, Ph.D., GENOSKIN

FULL PRECLINICAL R&D SERVICES

As the movement away from animal test-

Pascal Descargues, Ph.D.

ing to alternative testing methods contin-

Founder, CEO, Genoskin

ues, and growing numbers of industry and

After obtaining his Ph.D. in human pathophysiology at the University of
Toulouse, Pascal completed a postdoctoral fellowship at the University
of San Diego. His interest in skin research was demonstrated by his
thesis, i.e. “A rare skin disease called Netherton Syndrome”. In 2009,
Pascal started working on his project to develop more adequate human
skin models with the French National Center for Research and the
Paul Sabatier University, which led to the creation of Genoskin in 2011.
LinkedIn www.linkedin.com/in/pascal-descargues-skin-models/

academic researchers realize that animal
skin models have limited predictive value
and correlation with actual skin performance, there will be tremendous opportunities for Genoskin to address these key
concerns related to drug development. We
expect to dramatically increase our skin
collection activities in North America and
to grow significantly year after year.
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AN ATYPICAL INVESTMENT FUND

MEDICAL DEVICES

The value of the global digital health

management teams must be willing to

of the Medevice team is responsible for

The investment fund Medevice was found-

market was estimated to be $106 billion in

receive advice as well as share their expe-

assisting with different aspects of a com-

ed in 2011 by successful entrepreneurs

2019 and is predicted to expand at a CAGR

riences. There must also be a cultural fit

pany’s activities, such as finance, structur-

from the healthcare sector to help French

of 28.5% through 2026, reaching upward

between the management team and our

ing of partnerships, and commercial de-

entrepreneurs to develop medical devices

of $639.4 billion.2 The COVID-19 pandemic

team at Medevice. Growing a new business

velopment. We believe close relationships

and digital health products.

has accelerated the adoption of e-health

is a multi-year adventure; our teams must

enable collaboration. Problems are antici-

At Medevice, we respect entrepreneur-

solutions and created increased demand

mesh well so a symbiotic partnership can

pated before they arise, allowing the proac-

ship because we understand the unique

for novel digital health technologies. The

be formed, lest the relationship won’t work.

tive development of solutions. As a result,

challenges associated with creating and

growing use of smartphones around the

developing companies in this space first-

world, advancing healthcare IT infrastruc-

BUILDING AROUND INVESTMENT

ate times, enabling the development of the

hand. Beyond simply providing financial

ture, and modernization of healthcare sys-

One additional important differentiator

company without the need to hire full-time

resources, we work with management

tems are important enablers of growth.

for Medevice is our commitment to build-

resources before reaching critical size.

teams as an active, everyday partner, bring-

The health analytics and digital health

ing around our investment fund. As our

When our portfolio companies require

ing our expertise and forging close mentor-

systems segments are projected to experi-

portfolio companies develop strategies

large investments, Medevice also helps

ing relationships. We understand that each

ence strong growth.

and have experiences — both successful

them find the right partner to take them

and otherwise — that information is shared

to the next level. In some cases, with work

entrepreneur has an unique set of talents,

INVESTING WITH A FOCUS
ON MEDICAL DEVICES
AND DIGITAL HEALTH

and our strategy is to build around those

CHOOSING THE RIGHT TARGET FIRMS

across the group to everyone’s benefit. We

together with the new partner, while other

talents to create a winning team.

Medevice works with early-stage medical

provide the companies we invest in con-

times we exit the company.

device and digital health start-ups that

nections to our global network of industry

A UNIQUE BACKGROUND

need seed funding (€500,000 to €2 mil-

and business key opinion leaders, includ-

CURRENT PORTFOLIO

The Medevice team is made of a unique

lion) that are located in, or near, France

ing surgeons and doctors in different spe-

We have worked with 10 companies to date,

blend of entrepreneurs, tech transfer spe-

but have an international focus. Their solu-

cialties who are helpful in evaluating new

investing a total of €10 million. Since our

cialists, and senior managers from large

tions should be innovative and differenti-

ideas; finance and innovation organiza-

founding, we have exited two of these in-

pharmaceutical and medtech companies.

ated from currently available products and

tions; lawyers and auditors; third-party ser-

vestments, and currently work with eight

We have a track record of launching suc-

provide improvements for patients — either

vice providers; distributors to help launch

firms. We have helped to create 250 jobs

cessful companies from start-up phase, to

directly or indirectly by benefiting physi-

new products; and large biopharma and

over the last 9 years. Our current portfolio

raising both dilutive and non-dilutive mon-

cians, surgeons, or other healthcare pro-

other life science companies for develop-

includes entrepreneurial companies de-

ey and designing, industrializing, and im-

viders. The products must be economically

ing long-term relationships. By granting

veloping medical devices for diagnostics

plementing successful go-to-market strat-

viable; healthcare systems must be will-

our partners access to these specialists,

and drug delivery applications, producing

egies for innovative products. We also have

ing to pay a price for them that will afford

we can ensure that all of the companies we

chemicals via environmentally friendly fer-

strong experience in corporate develop-

some level of profitability for the company.

invest in have the best resources available.

mentation processes, and offering web plat-

ment and M&A, both from the acquirer and

The leadership team must comprise true

seller position, giving a unique perspective

entrepreneurs who can drive projects for-

INVESTMENT STRATEGY BASED ON

and support to our portfolio companies in

ward while also being open to new ideas.

PARTNERING

PREPARING FOR FUTURE GROWTH

their strategic partnerships.

They need to understand their strengths

Indeed, to transform innovation projects

Presently, Medevice is launching a further

and weakness and be willing to build on the

in fast-growing companies, it is necessary

fund targeting €20 million. Our intention

FOCUS ON TWO GROWING MARKETS

former and compensate for the latter. They

to have daily support. Medevice is looking

is to keep the number of companies we in-

The medical device and digital health mar-

must be agile and able to adjust rapidly to

to work with start-up medical device and

vest in within the range of 10 to 12. That will

kets are expected to experience strong

change, because the medtech and e-health

digital health firms that realize they need

enable the entire Medevice team to con-

growth for the foreseeable future. The

fields are evolving at a breakneck pace.

help and want more than financial support

tinue working closely with each of our part-

from an investment partner. Each member

ners. In addition, with this larger fund, we

global medical device market is expected

To partner with Medevice, company

forms for data tracking and telemedicine.

to reach a value of $432.6 billion by 2025,
growing at a CAGR of 4.1% from 2020 to
2025, according to global market research

B Y CÉCILE REAL, MEDEVICE CAPITAL.

key functions are accessed at the appropri-

firm Luceintel.1 The market includes surgical and infection control devices, general

will be able to invest more money in each
firm and finance our portfolio companies

ABOUT THE AUTHOR

for a longer period of time.

Cécile Real

Chief Executive Officer, Medevice Capital

medical devices, cardiovascular devices,
orthopedic devices, home healthcare devices, and other devices.

For entrepreneurs developing medical devices and digital
health technologies, Medevice is much more than an
investment firm. Founded by successful entrepreneurs,
the company serves as a business development partner,
providing advice and access to international networks, as
well as financial resources.
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Important trends include the increasing
use of artificial intelligence (AI)-optimized
medical devices, the growing acceptance
of wearable medical devices, the expanding use of miniaturized devices, and the
greater adoption of 3D-printing. We are
also seeing projects related to guided
interventional surgery and radiology and
the use of AI in diagnostic applications.
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age of 25: Bioprofile, developing innovative solutions for arthritis. She
rapidly expanded the company and gained strong experience in product
development, business development, and fundraising, before being
acquired by a larger company. She has then co-founded Fluoptics and
served as Interim CEO at Inatherys, two start-ups developing new drugs
and imaging solutions to treat cancer. In 2011, Cecile co-founded Endodiag,
which is specialized in endometriosis diagnosis, and Medevice Capital.
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THE DEVELOPMENT
PROCESS IS NOT ONLY
ABOUT DEVELOPING
THE FASTEST AND
MOST STABLE
FORMULATION, BUT
ALSO ABOUT HOW
TO GET THE FINISHED
PRODUCT TO THE
PATIENT.

> CLINICAL SUPPLY

GETTING YOUR BIOLOGIC
TO CLINIC FASTER AND
MORE EFFICIENTLY

state for shipping and delivery to the clini> B Y ANN MCMAHON AND PAMELA BARTON, CATALENT

cal sites. Packaging experts will help identify the best way to handle these materials
and their specific needs. Since these products are often light-sensitive, they may
require protective cartons or sleeves to
go over the packaged drug product. Additionally, there are considerations for the
product at the clinic. For example, an integrated supplier will be made aware when
samples are frozen products. In turn, they
will use appropriate cryo-labels to prevent
labels from falling off in the freezer — an

There are a range of benefits to using an integrated supplier
to streamline biologic drug development, starting in early
phase development through clinical and commercial stages.
Partnering with one supplier that understands how best
to employ a comprehensive set of services for maximum
effect can greatly decrease the burden on an organization
by eliminating redundancies, improving communication, and
drawing on a broad range of subject matter experts. Here,
we will review the benefits of working with an integrated
supplier, like Catalent, during biologic drug development.
Based on our experience, we will share clear examples where
Catalent’s integrated services enabled a client to reap
significant rewards.
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THE CHALLENGE

small molecules. Once the molecular tar-

The ideal phase I biologic is simple in for-

get disease is identified and characterized,

ations, future development may require

mulation and flexible in preparation. It

drug candidate screening is performed. In

lyophilization of the product. An early eval-

While it’s true that many contract manu-

should be easy to manufacture, appropri-

the case of biologics, this involves devel-

uation at initial liquid formulation stability

facturing organizations can support small-

ate for multiple routes of administration,

oping a clonal cell line and a reproducible

data will determine if this is necessary and

scale packaging operations in early phas-

and able to support dose range or escala-

drug substance manufacturing process

whether cryoprotectant or bulking agents

es, as a product moves through the drug

tion studies. However, even with the ideal

and performing a number of formulation

are required. Expert review and due dili-

development life cycle toward expanded

phase I biologic, there are pitfalls in the

development steps in the high-throughput

gence by an integrated supplier early on

clinical programs, there are additional

development process that can prevent

environment of a process development lab;

will provide clarity and speed to the devel-

complexities that integrated suppliers are

moving the drug into clinical trials as rap-

further studies include screening for buf-

opment process by eliminating the need

uniquely qualified to address. For example,

idly as possible — the primary goal of the

fers, excipients, surfactants, initial freeze–

for ad hoc adjustments to these variables

many clinical trials have investigational

early clinical phase. Achieving this goal ef-

thaw studies, stability work, and develop-

during later project phases.

products that require specific packaging

ficiently is multifaceted, requiring a range

ing analytical methods.

Beyond

these

early-phase

consider-

expensive problem if not preemptively
addressed.

or kitting. Using a supplier with integrated

of expertise, as it involves simultaneous

Despite the familiarity of this process,

INTEGRATED CLINICAL PACKAGING DESIGN

formulation development, clinical manu-

execution of the formulation development

there are commonly overlooked consid-

The development process is not only

facturing, packaging, and supply chain

with preparations for future phases, align-

erations. In-house expertise from an inte-

about developing the fastest and most

capabilities would capture significant time

ing efforts across multiple organizations,

grated partner can help identify additional

stable formulation, but also about how to

savings by eliminating the time-consuming

managing resource utilization, and com-

key considerations when moving forward.

get the finished product to the patient.

process of identifying and orienting a new

plying with regulatory necessities.

In Catalent’s experience, this includes

One area where significant benefit can be

supplier for each task. Additionally, an

factors such as container closure compat-

leveraged from integrated development is

integrated approach would prevent dupli-

OPTIMIZING YOUR FORMULATION

ibility, manufacturing process equipment,

clinical packaging design executed in par-

cate efforts across formulation, manufac-

DEVELOPMENT PROCESS

filtration processes, need for additional

allel with early-stage formulation develop-

turing, and packaging workflows, shorten-

The formulation development process of

formulation excipients, and compatibil-

ment. (Figure 1)

ing all timelines.

a biologic drug product is very similar to

ity with construction materials specific to

what a company would use for traditional

manufacturing equipment.

In the early phases, most biologics are

There are additional time and budgetary

going to be in a liquid or potentially frozen

benefits recognized by working with a sin-
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FIGURE 1.

An integrated view of drug development.

Clonal Cell
line Generation

Upstream/downstream
process development

Formulation

Drug Product
Development
Clinical Packaging Design

Clinical Packaging Design

QP Strategy

Clinical Packaging,
Kitting, & Labeling

Clinical Distribution

QP Release

INTEGRATION OF CLINICAL PACKAGING,

final delivery of the product to patients.

LABELING AND KITTING

In a previous project, both formulation

Clinical packaging, labeling, and kitting

development and clinical manufactur-

become increasingly difficult as the prod-

ing needed to be completed on a tight

uct moves forward in the drug develop-

timeline with complexities in the supply

ment life cycle. With an integrated suppli-

chain. This included the parallel filing

er, the relationship between the customer,

of regulatory documents with formula-

manufacturer, and clinical supplier has al-

tion development activities, resulting in

ready been established, allowing the team

import difficulties. However, the manu-

to proactively collaborate in a forward-

facturing and clinical supply project

looking fashion.

managers were connected with the cus-

For example, a former client required a

tomer and internal project teams from

very small quantity of drug product to be

the start of the development process.

packaged and labeled to support an early-

Because of the integrated project team,

phase trial. Given the limited scope, the

the client was able to leverage the wide

Clinical Manufacture
Resupplies

packaging activities could be performed

array of services offered within Catalent to

at the manufacturing site. However, the

quickly overcome supply chain challenges.

Clinical Site Resupplies

labeling requirements were more com-

The clinical supply project manager was

plex than what the contract manufactur-

able to collaborate with the customer to

er could support. The Catalent product

identify a solution utilizing a third-party

manufacturing team reached out to the

depot, allowing the final finished prod-

integrated clinical supply team to assist in

uct to be shipped to the clinical site to

label design and printing. The labels were

enroll their first patient on schedule.

Comparator Sourcing

Release/Stability Testing

of the development process, in Catalent’s
experience, it’s still very important for

Development

Toxicology Study
Material

cGMP Manufacturing

Although these activities are at the end

States and the EU.
Preformulation Testing
Formulation Screening
& Selection

cGMP Manufacturing

tinuation of the trials in both the United

Clinical Storage

FIGURE 2.

Why bring in a QP early?

CHALLENGE: Labeling

CDMO, Clinical
Supply Team & QP

!
Customer
supplied
label text

CDMO designed,
printed & applied
labels to drug
product

QP release
required to
ship to
UK site

During review,
QP questions
info on drug
product label

Discuss
short term
solution
Customer
agrees with
proposed
solution

Clinical Supply
Team & QP

Resupplies being
planned. Will include
updated label text +
revised proofs

Customer provided
with guidance for
future label text

gle integrated supplier for clinical pack-

contract manufacturer designed, print-

then shipped to the contract manufactur-

aging design. An integrated supplier can

ed, and applied the labels to the drug

ing site for application. The integrated

CONCLUSIONS

help prevent the need for multiple service

product. However, when a QP was later

clinical supply team was able to be lever-

It is important to remember that commu-

and quality agreements or separate safety

engaged, they questioned some of the

aged by the client and clinical manufac-

nication is key to meeting tight project

Ann McMahon

assessments, start analytical release test-

information included in the label. Catal-

turer to enable the completion of labeling

timelines when evaluating suppliers for

Program Director, Clinical Supply and Drug Product Integrations, Catalent

ing in parallel with packaging operations,

ent stepped in with an integrated project

within the client’s timeline. Since the clini-

a biologic development project. A sup-

and streamline the transport and regula-

team including manufacturing, clinical

cal supply team and customer had a rela-

plier with a comprehensive catalog of in-

tory compliance for drug substances and

supply, and QP to resolve the issue. This

tionship earlier in the clinical life cycle,

tegrated services has the experience and

drug products. Finally, an integrated sup-

team was able to collaborate and quickly

the team was poised to support this cli-

perspective to communicate more effi-

plier enables relatively easy harmoniza-

generate a short-term solution acceptable

ent’s complex labeling during future clini-

ciently and clearly with external partners.

tion of cleaning verification or validation

to the customer. In addition, the clinical

cal phases.

Furthermore, internal communication at

strategies, as a single team handling the

supply team and QP provided the custom-

It is important not to overlook the ben-

an integrated supplier can lessen or even

method and the sampling requirements

er guidance regarding how to revise the

efits of an integrated supplier to clini-

eliminate the burden of having to provide

will be in charge of designing and testing

label text for future labeling activities, so

cal distribution, storage, and resupplies.

project information multiple times.

the process and analyzing the products.

that updated label, text, and label proofs

Utilizing a partner that can leverage a

would meet the EU Good Manufacturing

wide network of subject matter experts

INTEGRATION OF QUALIFIED PERSON (QP)
ENGAGEMENT

Practices (GMP) requirements (Figure 2).
Another

challenge

encountered

If a clinical trial is conducted in a region

involves a common production-related

or a country requiring QP release, such as

issue, an unexpected observation caus-

the European Union or the United King-

ing a batch production to stop. In this

dom, QP review of the entire process, in-

case, there were two potential paths

cluding drug substance and drug product

presented by Catalent experts and the

manufacturing, packaging, and any asso-

customer. Since Catalent had engaged

ciated labeling when performing a final

in a productive relationship with the QP

clinical release, will be required. Having

early on, Catalent set up a meeting with

QP input early in the process, not at the

all partners. The two pathways were dis-

end, is critical to streamlining efforts.

cussed, and the QP identified potential

For example, in a previous project, a

delays that may have resulted from one of

customer supplied label text for the drug

the paths moving forward. This QP input

product in the early stages of a phase I

was extremely helpful, as it defined what

open label study. Their non-integrated

would be an acceptable path towards con-
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IT IS IMPORTANT TO
REMEMBER THAT
COMMUNICATION IS
KEY TO MEETING TIGHT
PROJECT TIMELINES
WHEN EVALUATING
SUPPLIERS FOR
A BIOLOGIC
DEVELOPMENT
PROJECT.
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also eases the client burden by seamlessly
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drawing on a broad network of experience
as opposed to seeking out expertise in a
piecemeal fashion. These cross-functional

Pamela Barton

teams have a personally vested interest to

Senior Manager, Manufacturing Technology, Drug Product, Catalent

ensure the success of the entire program.
An integrated project team has crossdiscipline visibility on every component
of a development process, from formulation through the supply chain logistics.
This makes integrated suppliers ideal for
efficient planning and robust execution
of the development program to ensure it
progresses in its clinical life cycle to regulatory approval, launch, and eventual commercial release.
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> ENDOCANNABINOID SYSTEM

REALIZING THE PROMISE
OF THERAPEUTICS
TARGETING THE
ENDOCANNABINOID
SYSTEM
> 	BY GREGORY GORGAS, ARTELO BIOSCIENCES, INC.

The endocannabinoid system (ECS) plays an important
role in regulating many biological functions throughout
the human body. Artelo Biosciences is developing
small molecule drugs that target receptors and other
signaling mediators in the ECS.

ROLE OF THE ENDOCANNABINOID SYSTEM

ments. According to the National Insti-

cant unmet needs in multiple diseases and

The ECS is a widespread neuromodula-

tutes of Health, “Modulating ECS activ-

conditions, including anorexia, cancer,

tory system involved in human central

ity holds therapeutic promise for a broad

pain, and inflammation.

nervous system (CNS) development, syn-

range of diseases, including neurodegen-

Importantly, we are applying true bio-

aptic plasticity, and the body’s response to

erative, cardiovascular and inflammatory

pharma discipline in this effort, because

endogenous and environmental insults. It

disorders, obesity/metabolic syndrome,

we believe this approach with large, well-

comprises a family of receptors and neu-

cachexia,

nau-

controlled randomized trials will lead to

rotransmitters that form a biochemical

sea and vomiting, tissue injury and pain,

novel therapeutics that harness the full

communication network throughout the

among others.”1

potential of the ECS. Led by seasoned

body and maintain a healthy state in re-

chemotherapy-induced

Indeed, cannabinoids that target the

biopharmaceutical executives collaborat-

ECS are already used clinically to treat

ing with highly respected researchers and

Numerous peer-reviewed publications

indications such as multiple sclerosis,

technology experts, Artelo applies lead-

have shown its importance in human

epilepsy, and nausea associated with can-

ing-edge scientific, regulatory, and com-

physiology as a modulator of cardiovas-

cer, and there are several pharmaceutical

mercial discipline to develop high-impact

cular, gastrointestinal, and immune func-

products that modulate the ECS already

therapies.

tion, metastatic transformation, and key

available in many countries.

sponse to environmental changes.

aspects of CNS function, including move-
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Our business model is to develop multiple pharmacological approaches to ECS

ment disorders, pain, and behavior. The

APPLYING BIOPHARMA RIGOR TO ECS

modulation, and our focused, science- and

ECS is therefore an attractive and validat-

THERAPEUTIC DEVELOPMENT

portfolio-based approach and de-risked

ed pathway to target for pharmacological

Artelo Biosciences, Inc. was formed to

and nimble business strategy position

intervention.

develop and commercialize proprietary

Artelo for significant growth.

For the treatment of disease, stress,

therapeutics targeting the endocannabi-

and adverse medical conditions, modulat-

noid system. We are rapidly advancing a

within our portfolio are based on target-

ing the vast potential of the ECS may lead

portfolio of broadly applicable product

ing cannabinoid receptors and endocan-

to new and significantly improved treat-

candidates designed to address signifi-

nabinoid transport inhibition and have the

Candidate

therapeutic

THE ECS IS A
WIDESPREAD
NEUROMODULATORY
SYSTEM INVOLVED
IN HUMAN CENTRAL
NERVOUS SYSTEM
(CNS) DEVELOPMENT,
SYNAPTIC
PLASTICITY, AND THE
BODY’S RESPONSE TO
ENDOGENOUS AND
ENVIRONMENTAL
INSULTS.

compounds
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Initial studies in mouse cancer models

issues associated with the solid polymor-

that one or more of those compounds will

have shown significant reduction in can-

phism of CBD and enables synthetic man-

have completed the regulated drug devel-

cer growth for animals given ART26.12

ufacture of a solid dosage form. In addi-

opment process and be on the market

and respected organizations that have

versus those that were untreated.3 In vari-

tion, TMP on its own has been shown in

serving patient needs.

already conducted preclinical research

ous prostate cancer cell lines, the Stony

preclinical research to exhibit activity in

While Artelo is one of about a half doz-

and some clinical development. Our sci-

Brook researchers also found that, when

PTSD models; thus, the cocrystal poten-

en publicly traded companies on Nasdaq

potential to dramatically improve patient
care in major markets. Two of these com-

CBD Cocrystalization

C

pounds were licensed from established

C o C r y st
BD
a

l

TMP

ART26.12 was combined with low-dose

tially offers the combination of two thera-

targeting the ECS, we are unique in that

this prior research to speed development

taxanes — the standard of care in prostate

peutic agents. The greater consistency of

we are taking a full-spectrum approach

and commercialization timelines.

cancer — cancer cells were completely

exposure offered by the cocrystal is also

across three methods to modulate the

eradicated, which was not achieved with

expected to improve safety and efficacy.

ECS — leveraging chemicals found in

ence and regulatory teams are leveraging

CBD

HIGH-POTENCY GPCR AGONIST

taxanes alone.4,5 In combination with oth-

Artelo has recently been awarded a

nature, developing rationally designed

Our lead candidate ART27.13 is a clinical

er standard-of-care medicines, we believe

U.S. composition of matter patent with a

synthetic chemicals, and inhibiting pro-

that modulation of lipid signaling has the

term through December 2038, offering an

teins that impact fatty acid signaling.

potential to be the next revolution in can-

unprecedented and advantageous market

All other companies with ECS targeting

cer therapeutics.

exclusivity protection position. Our initial

therapeutics are focusing on a single

Artelo is working with Stony Brook to

target is the treatment of symptoms of

approach or mechanism of action. We

veloped at AstraZeneca. Cancer-related

optimize a FABP5 inhibitor for the treat-

PTSD, particularly associated anxiety and

believe our portfolio strategy exemplifies

anorexia (cancer anorexia and cachexia

ment of both breast and prostate cancer.

sleep disturbances. The CBD cocrystal

a leading commitment to harnessing the

syndrome, CACS) affects approximately

The program was initially supported by

enables federally regulated drug devel-

vast potential of the ECS.

CBD has been shown in
numerous clinical studies to be
anxiolytic and improve sleep;
in preclinical studies, CBD has
been shown to block anxietyrelated REM sleep alterations

stage, potent, peripherally selective dual
synthetic cannabinoid agonist in development for the treatment of cancer-related
anorexia and weight loss originally de-

CBD cocrystal’s
coformer (TMP) has
preclinical efficacy
evidence in PTSD as a
single agent

P

60% of advanced-stage cancer patients

to the brain. In adipose tissue and the

the National Health Service permits new

$3.8 million in NIH funding. Recently, the

opment in major diseases and medical

and contributes to wasting and a poor

liver, CB1 agonists increase lipogenesis. It

studies not related to COVID-19 to begin

National Cancer Institute awarded the

conditions with an approach aligned with

prognosis for survival. Stimulation of food

also causes the release of appetite-stimu-

and upon successful manufacture of clini-

program an additional $4.2 million grant

FDA Guidance to Industry for compounds

consumption can lead to a higher quality

lating hormones in adipose tissue (leptin)

cal material and regulatory clearance.

for development in prostate cancer. We

exhibiting solid state polymorphism.

of life and potentially increase the par-

and the stomach (ghrelin) and decreases

We anticipate the initial data readout will

are working to get ART26.12 approved for

ticipation with anticancer therapies. How-

production of the satiety hormone chole-

occur in the summer of 2021.

clinical studies and have high hopes that

OPPORTUNITY TO PENETRATE THE

ever, no therapies have been specifically

cystokinin in the stomach.

its ability to address both pain and can-

INDUSTRY

FABP5 INHIBITOR

cer growth will bring tremendous benefit

Although modulating the endocannabi-

including over 200 subjects, ART27.13

ART26.12 is a fatty acid–binding protein

to patients.

noid system is not yet mainstream, we are

cachexia.” Future Oncol. 5: 1211–1220 (2009).

ART27.13 is a highly potent agonist to

demonstrated a statistically significant

5 (FABP5) inhibitor product candidate for

excited by the opportunity to discuss the

3. Advani, Shailesh M. et al. “Pharmacological management

both the CB1 and CB2 receptors and was

and dose-proportional increase in body

the treatment of cancer, inflammation,

PROPRIETARY COCRYSTAL

importance of the ECS and the real poten-

selected to target receptors in the body’s

weight. For CACS, ART27.13 is differenti-

and pain. We are developing ART26.12 un-

Our third candidate, ART12.11, was devel-

tial it provides to drug developers and ulti-

periphery, not the brain. As a result, it

ated from other current clinical programs

der an exclusive worldwide license from

oped at Artelo. It is a novel cocrystal com-

mately patients. All of our programs target

stimulates appetite while avoiding psy-

by its dual full agonist activity targeting

and in collaboration with the Research

position of cannabidiol (CBD) with poten-

multibillion-dollar opportunities and have

choactivity in the CNS by targeting recep-

cannabinoid receptors CB1 and CB2, and its

Foundation of the State University of New

tial to treat multiple indications, including

the potential for widespread benefit.

tors in the gut that send a feeding signal

rationally designed safety profile, which

York Stony Brook.

posttraumatic stress disorder (PTSD),

Within the next 18 months, we could

as a new class of antinociceptive agents targeting fatty acid

inflammatory bowel diseases (e.g., colitis

very well have three product candidates

binding proteins.” European Journal of Medicinal Chemistry.

and Crohn’s), and some rare diseases.

in the clinic — a tremendous achievement

approved for the treatment of CACS in any
major global market.2

Within five phase I clinical studies

3

enables systemic metabolic effects while
minimizing CNS-mediated toxicity.

OUR LEAD CANDIDATE
ART27.13 IS A CLINICAL
STAGE, POTENT,
PERIPHERALLY RESTRICTED
DUAL SYNTHETIC
CANNABINOID AGONIST
IN DEVELOPMENT
FOR THE TREATMENT
OF CANCER-RELATED
ANOREXIA AND WEIGHT
LOSS ORIGINALLY
DEVELOPED AT
ASTRAZENECA.
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FABPs have been identified as intracellular transporters for the endocannabi-
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Under regulatory authority approval,

noid anandamide (AEA), a neurotransmit-

PTSD is a significant health problem,

within the short span since our inception.

we plan to advance ART27.13 as a multi-

ter produced in the brain. Inhibition of

which affected 7–8% of American adults

Five or six years from now, we anticipate

modal supportive care therapy for can-

FABP5 has been shown to increase levels

before the COVID-19 pandemic —that has

cer patients suffering from anorexia and

of AEA and may have significant potential

only worsened as this global health and

weight loss. Our intent is to initiate a

in treating pain. Animal studies have dem-

economic crisis has continued. There are

phase Ib/IIa, randomized, placebo-con-

onstrated that elevated levels of endocan-

currently only two FDA-approved drugs

trolled trial of ART27.13 in patients with

nabinoids can result in beneficial phar-

for PTSD, both of which are selective

cancer anorexia and weight loss by the

macological effects on stress, pain, and

serotonin reuptake inhibitors. Many peo-

end of 2020. The phase Ib safety dose-

inflammation and may ease the effects of

ple self-medicate using antidepressants,

Gregory Gorgas

escalation open-label study will determine

drug withdrawal.

anxiolytics, CBD-rich cannabis, sleep

President, Chief Executive Officer, and Director, Artelo Biosciences, Inc.

the most safe and effective dose for use in

Additionally, FABP5 and PPARß/δ are

medications, mood stabilizers, narcotics,

the randomized placebo-controlled phase

critical mediators of epidermal growth

and non-narcotic pain drugs. There is an

IIa study, which will determine point esti-

factor receptor (EGF)-induced carcinoma

urgent need to find additional effective

mates of activity of ART27.13 in terms of

cell growth. In cervical, breast, and pros-

pharmacologic treatments for PTSD.

weight gain, lean body mass, and improve-

tate cancer and some forms of melanoma,

CBD alone has been shown to block

ment of anorexia.

FABP5 has been shown to be upregulated,

anxiety-related REM sleep alterations.

All current clinical sites are located in

while inhibition of FABP5 has been shown

Artelo’s proprietary CBD cocrystal offers

the UK and we have the option to expand

to suppress the growth and migration of

enhanced

to North America. We expect the trial to

breast and prostate cancers by interrupt-

compared with conventional CBD. Forma-

last approximately 12 months and will

ing the signaling mechanism for vascular

tion of a cocrystal with tetramethylpyr-

open the study to cancer patients once

endothelial growth factor.

azine (TMP) successfully addresses the
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pharmaceutical

properties

binding protein 5 inhibitors produce synergistic inhibition of
prostate cancer growth.” The Prostate. 9 Oct. 2019. Web.
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> VACCINE DEVELOPMENT

ACCELERATED DEVELOPMENT TO FIGHT

the United States.11 A VLP malaria vaccine

VIRAL THREATS

has also exhibited a strong safety profile

Rapid development of novel diagnostics,

with “no severe adverse events, nor any

therapeutics, and vaccines is acutely

clinically significant laboratory abnormal-

needed to mitigate further spread of the

ity.”12 Gardasil, a VLP vaccine for human

SARS-CoV-2 virus and prevent future re-

papillomavirus approved in 2014, has

occurrences, and the establishment of

been administered to more than 18 million

safe, efficacious vaccine platforms will

patients in the United States.13

be critical to enable the industry to estab-

VLPs are expressed in recombinant sys-

lish a stronger level of preparedness for

tems, a process more controlled than live

future outbreaks.

attenuated vaccine production. They can
plat-

also be produced as cost-effectively as

forms are being employed to address the

other novel platform technologies being

COVID-19

traditional

used for vaccine development but do not

approaches are based on live or killed

present additional safety concerns like

viruses, while newer solutions rely on

those associated with DNA- and mRNA-

recombinant DNA or messenger RNA

based solutions.

Multiple

THE ADVANTAGES OF IMPLEMENTING
PLANT-BASED VACCINES
> BY SYLVAIN MARCEL, Ph.D., ROBERT ERWIN, AND BRIAN R. BERQUIST, Ph.D., IBIO

Accelerated development of vaccines is essential to public health and
pandemic preparedness, both for the current COVID-19 pandemic and future
threats. iBio is developing multiple vaccine platforms — using its, readily
scalable FastPharming® plant-based production system with the hope of
providing long-term immunity without the safety concerns presented by
DNA- and RNA-based vaccines.
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vaccine

technology

pandemic.

More

(mRNA). AstraZeneca,1 Pfizer,2 Moderna,3

Plants have a sophisticated eukaryotic

and CureVac,4 among many others, are

protein production machinery that also

progressing new vaccines at an acceler-

supports the amplification of numerous

ated pace, with some already in late-stage

plant-specific viruses. Plant viruses are

clinical trials with tens of thousands of

non-enveloped

participants.

simple proteins that can be produced in

particles

composed

of

There are, however, legitimate concerns

complex forms of various shapes. As such,

with many of these approaches, particu-

plant cells are efficient at producing pro-

larly DNA and mRNA vaccines, including

teinaceous viruses with very precise 3D

questions about their safety and higher

structures, including VLPs.

VLP PLATFORMS LIKE IBIO’S
ARE ADVANTAGEOUS
BECAUSE, IN ADDITION
TO OBTAINING HIGH
YIELDS OF THE INDIVIDUAL
VLP COMPONENTS,
THE COMPONENTS
AUTOMATICALLY
SELF-ASSEMBLE
INTO A SPHERICAL
VLP, SIMPLIFYING
BOTH THE UPSTREAM
AND DOWNSTREAM
PURIFICATION
PROCESSES INVOLVED IN
MANUFACTURING.

costs compared with traditional vaccine

iBio has experience in this area, having

VLP platforms like iBio’s are advanta-

technology platforms. These solutions

developed plant-based bioprocesses that

geous because, in addition to obtaining

provide great hope but carry significant

generate VLPs with the same structures

high yields of the individual VLP compo-

risks. In addition, large-scale manufactur-

as more traditional methods but through

nents, the components automatically self-

ing processes for these types of vaccines

more efficient manufacturing routes. The

assemble into a spherical VLP, simplifying

have not yet been established.

first phase I human trial for a VLP vaccine

both the upstream and downstream purifi-

produced using iBio’s FastPharming® sys-

cation processes involved in manufactur-

tem was conducted in 2015.

ing. With iBio’s standardized expression

LEVERAGING VLP TECHNOLOGY FOR

By 2019, a total of 11 human clinical tri-

and purification system, the platform is

VLPs represent a promising alternative to

als had been completed using plant-based

easily adaptable to the large-scale manu-

soluble antigens. Because they have the

VLP vaccines, including two phase III trials

facturing needed for a vaccine targeting

components and conformation of the na-

for a Quadrivalent influenza VLP vaccine.

a global population. The VLP approach to

tive virus, their shape, size, repetitive anti-

The recent phase III clinical success of a

vaccine development is rational and likely

gen structure, and geometry trigger stron-

VLP-based influenza vaccine produced in

to produce vaccines that generate posi-

ger immune responses, both humoral and

the N. benthamiana system (NCT03739112,

tive immune responses. Adjuvanted plant-

cellular.5–-7 VLPs are artificial constructs

NCT03301051) demonstrated the potential

derived VLPs have shown strong protec-

comprising multiple proteins organized to

of plant-based VLP vaccine development.14

tion with doses as low at 3.75 μg.15

resemble a virus, but without including any

The VLP display strategy used by iBio

The derived VLPs display the antigen

viral genetic material, thereby rendering

is based on a core VLP structure that is

(e.g., the COVID-19 receptor-binding motif)

them noninfectious.

fused to specifically designed antigens.

in a repetitive manner, and the system

The fusion partner self-assembles into a

can produce a particle which also carries

promote

nanoparticle devoid of membrane compo-

oligomannose residues on the surface so

strong protective neutralizing antibod-

nents (non-enveloped VLP) to provide high-

as to resemble the structure of a naturally

ies, and generate memory cells and long-

er expression and purity. The final product

occurring virus. This should trigger better

lasting plasma cells for multiyear pro-

is a multivalent particle displaying a high

cellular uptake of the VLPs by antigen-

tection.8–10 They also have strong safety

density of antigens to the immune system

presenting cells (APCs) via the mannose

profiles:

nine approved VLP vaccines

in a very structured format. This type of

receptor. iBio’s “plug-and-play” antigen-

have been on the market for many years.

VLP is simpler by design with one major

display strategy not only allows it to be

VLP vaccines that protect against hepati-

protein component, enabling easier scale-

leveraged for different vaccines, it further

tis B have been approved since 1989 and

up production processes that provide con-

allows for rapid adaptation to virus strain

are the only hepatitis B vaccines used in

sistent results.

variation without the need to significantly

VACCINES

Generally, VLP vaccines stimulate a
complete

immune

response,
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modify the expression strategy and purifi-

to establish prolonged immunity. As a

soluble antigens with adjuvant, soluble

need for both therapeutics and vaccines

16. Massa S.et al. “Anti-cancer activity of plant-produced

20. Chicester, Jessica A. et al. “A single component two-

cation process.

result, antigens fused to LicKM generally

antigens

and

in the event of emerging outbreaks, such

HPV16 E7 vaccine.” Vaccine. 25: 3018-3021 (2007).

valent LcrV-F1 vaccine protects non-human primates against

demonstrate stronger cell-based immune

soluble antigens fused to a portion of

as COVID-19. As importantly, iBio can rap-

17. Piruzian E.S., et al. “The use of a thermostable -glucanase

pneumonic plague.” Vaccine. 27: 3471-3474 (2016).

PROPRIETARY LICKM COMBINED

responses and promote long-lasting immu-

21. Chicester, Jessica A. et al. “Immunogenicity of a subunit

lichenase (LicKM).

idly transition from vaccine to therapeu-

gene from Clostridium thermocellum as a reporter gene in
plants.” Gen. Genet., 257: 561-567 (1998).

vaccine against Bacillus anthracis.” Vaccine. 25: 3111–3114 (2007).

STABILIZATION AND ADJUVANT

nity, and there is an indication that LicKM

18. Tottey S., et al. “Plant-Produced Subunit Vaccine

22. Tottey, Stephen et al. “Plant-Produced Subunit Vaccine

TECHNOLOGY

fusions induce greater accumulation of

IBIO’S FASTPHARMING ® APPROACH

Candidates against Yellow Fever Induce Virus Neutralizing

Candidates against Yellow Fever Induce Virus Neutralizing

One of the challenges with soluble anti-

specific

Unlike traditional cell culture bioprocess-

requires tackling the disease with multiple

Antibodies and Confer Protection against Viral Challenge in

Antibodies and Confer Protection against Viral Challenge in

Animal Models.” J. Trop. Med. Hyg. 98: 420–431 (2018).

Animal Models.” Am. J. Trop. Med. Hyg. 98: 420–431 (2018).

gens (subunit vaccines) is that they often

cells in bone marrow than antigen alone.

es that are performed in stainless-steel or

modalities. Given the mutability of viruses,

19. Blagborough, A.M. et al. “Transmission blocking

23. Tseng, Chien-Te K. et al. «Severe Acute Respiratory

vaccine

single-use bioreactors, the FastPharming®

multiple therapeutics and vaccines must

potency and immunogenicity of a plant-produced Pvs25-

Syndrome Coronavirus Infection of Mice Transgenic for the

genicity. Many novel proteins with poten-

antigens fused to lichenase also contrib-

system uses plants as bioreactors. The

be developed simultaneously, as a single

based subunit vaccine against Plasmodium vivax,” Vaccine.

Human Angiotensisn-Converting Enzyme 2 Virus Receptor.

tial to generate strong immune responses

utes to higher manufacturing yields, and

gene of interest is transfected into plant

vaccine will not necessarily be effective

34:3252–3259 (2016).

Journal of Virology. DOI: 10.1128/JVI.01702-06 (2007).

are also too unstable to be formulated into

lichenase fusions can improve the solubil-

cells using iBio proprietary vectors in a

for all people. iBio’s FastPharming® sys-

a vaccine.

ity and expression of difficult proteins.

tighly controlled vertical farming environ-

tem is well-positioned to respond quickly

ment. The target protein is expressed in

to critical mutations appearing on viral

require an adjuvant to boost their immuno-

The

long-term
increased

antibody-producing
stability

of

iBio is addressing both of these issues

assembled

into

VLPs,

tics production in the same facility.
Successfully

fighting

a

pandemic

with the use of lichenase, a novel fusion

A HISTORY OF VACCINE EXPERIENCE

the leaves as the plants grow. The leaves

antigens and provide variation of a vac-

protein that improves vaccine immuno-

iBio’s FastPharming® facility was origi-

are then harvested, and the protein is iso-

cine timely for optimal efficacy.

genicity by both stabilizing antigens and

nally constructed in 2010 with funding

lated, purified, and formulated into the

providing an adjuvant effect. Lichenase is

from the Defense Advanced Research

desired final product, which is subjected

a thermostable enzyme from the thermo-

Projects Agency (DARPA), part of the U.S.

to the appropriate fill/finish process and

philic bacterium Clostridium thermocel-

Department of Defense, which was ex-

quality control release.

lum. The catalytic domain of lichenase

ploring a range of technologies that could

Plant-based production saves months in

comprises

jellyroll

enable faster responses to pandemics.

initial setup time compared with compet-

domains that are insensitive to external

Plant-based expression technology won

ing recombinant protein methods. There

amino acid substitutions, creating three

out, and the facility was one of three com-

is no need for expensive, labor-intensive

separate locations for the integration of

mercial sites comprising the “Blue Angel”

cell line development. The required up-

3. Phase 3 clinical trial of investigational vaccine for COVID-19

a vaccine antigen (or, alternatively, three

initiative. As part of the DARPA Blue An-

front investment is also less expensive

begins. National Institutes of Health. 27 Jul. 2020. Web.

antigens) on a single lichenase molecule.

gel H1N1 Program, iBio’s facility was de-

compared with mammalian cell culture

Fusing an antigen sequence to one of the

signed and built to manufacture kilogram

systems.

three locations can result in improved sol-

quantities of recombinant proteins within

two

independent

P

Sylvain Marcel, Ph.D
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> PLASMA PROTEINS

the immune system. Immunoglobulins
are also used extensively in treatment
of autoimmune disorders, where the
body’s immune system malfunctions and
attacks the skin, muscle, heart, and other
organs. Its function here is considered

THERAPEUTIC POTENTIAL
OF NOVEL PLASMA PROTEIN
PRODUCTION TECHNOLOGY

immunomodulatory. Examples of autoimmune disorders include chronic inflammatory

demyelinating

polyneuropathy

(CIDP), a rare disorder of the peripheral
nerves;

idiopathic thrombocytopenic

purpura (ITP), a bleeding disorder in
which the immune system destroys platelets; and Kawasaki disease, a condition
that primarily affects the blood vessels
of the heart in children under the age of
five and is the leading cause of acquired
heart disease in children.
Albumin is the major plasma protein.
It regulates blood volume and provides
many essential functions and thus has

> B Y DAVID HOLLIDAY, DMS, AND MARK KRAUSE, EVOLVE BIOLOGICS

been developed as a treatment for cardiac surgery patients and people suffering from liver disease, severe infections,
shock, and severe burns.
Coagulation

factors

are

essential

for blood clotting and are used to treat
genetic bleeding disorders (hemophilia A
and B, von Willebrand disease, and antithrombin III deficiency), surgical bleeding, overdoses of anticoagulants, and
some liver diseases.
Alpha-1 proteinase inhibitors protect

Human plasma proteins have tremendous therapeutic
potential. While there are several plasma-derived
therapeutics currently on the market, many more
are still in the clinical and preclinical phases. These
products serve as potential treatments for patients
with rare diseases. Conventional manufacturing
technology, however, has historically limited the ability
of manufacturers to easily isolate and purify all proteins
present in plasma. However, a new, innovative production
technology based on expanded bed chromatography
is creating an exciting opportunity to improve the
development of both existing and novel new plasmaderived therapeutics and to disrupt the global market.
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PLASMA AND PLASMA PROTEINS IN

ological functions, the isolation and use

HEALTHY HUMANS

of plasma proteins as therapeutics for the

Three of the most important plasma

inflammatory cells and serve as a treat-

Plasma is the largest component of hu-

treatment of various diseases has been

proteins from a global market utiliza-

ment for AAT deficiency, a genetic dis-

man blood, comprising about 55% of the

pursued for decades. Both source (col-

tion perspective are immunoglobulins

order that can potentially result in life-

volume, with the remainder comprising

lected via plasmapheresis) and recovered

(IgGs), human serum albumin (HSA), and

threatening lung disease in adults and/or

red blood cells (44%) and white blood cells

(collected through whole blood donation)

plasma-derived factor VIII (pdFVIII). In

liver disease in people of any age and is

and platelets (1%). Consisting primarily of

plasma are used to produce therapies

2019,

one of the most common serious heredi-

water (92%), along with enzymes, antibod-

that treat a range of diseases, including

leading position, comprising $8.1 billion

ies, and other proteins (~7%), and salts and

immune deficiencies, autoimmune and

of the $12.2 billion U.S. plasma-derived

HIGs are immunoglobulin treatments

other solutions (1%), plasma transports

neurological disorders, hemophilia, infec-

therapeutics market, according to the

high in specific antibodies developed to

cells and important nutrients and other

tious diseases, trauma, burns, and shock.

Marketing Research Bureau (MRB).1 Oth-

fight certain infections and other foreign

compounds needed by cells. It thus plays

Many of these diseases treated with plas-

er plasma proteins of importance from a

bodies, including rabies, tetanus, hepati-

an important role in many important phys-

ma-derived therapeutics are considered

therapeutic perspective include alpha-

tis, Rh-negative pregnancies, and issues

iological functions, such as blood clotting

rare diseases that do not respond ade-

1-antitrypsin (AAT), hyperimmune glob-

that occur during liver transplants and

and immune responses.

quately to other treatment options.

ulins (HIG), other coagulation factors,

other surgeries. Several companies are

fibrinogen, and C1-INH.

currently collaborating on the develop-

authorities as human biologic products.

immunoglobulins

captured

the

lung tissues from enzymes produced by

tary disorders in the world.

While there are thousands of proteins

In general, plasma-derived therapeu-

found within human blood plasma, some of

tics replace missing or deficient proteins

Immunoglobulins are antibodies in the

the key therapeutic proteins include immu-

found in patients or act to modulate the

immune system that neutralize foreign

noglobulins,

disease process. In many cases, these

agents, such as bacteria and viruses. As

Finally, C1-INH controls the C1 protein,

(including FVIII, FIX, fibrinogen, prothrom-

plasma-derived

be

therapies, they are used as replacement

which is part of the complement system.

bin, and others), C-1 esterase inhibitor

administered chronically via intravenous

therapy in patients with low levels of

It is used to treat hereditary angioedema,

(C1-INH), and alpha-1-proteinase inhibitor.

or subcutaneous infusion or injection.

antibodies due to primary immune defi-

a rare, potentially life-threatening con-

Because these proteins are isolated from

ciencies or genetic disorders or to treat

dition characterized by acute attacks of

THERAPEUTIC USES OF PLASMA PROTEINS

donated plasma, and no generics or substi-

secondary immune deficiencies due to

swelling of the face, larynx, abdomen,

Given their role in many important physi-

tutes exist, they are defined by regulatory

exposure to drugs or toxins that attack

and extremities.

albumin,

clotting

factors

therapeutics

must

ment of HIG-based treatments to treat
COVID-19 infection.
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EXPANDING PLASMA PROTEIN MARKET

other proteins now approved as thera-

sive cleaning, sanitizing, and condition-

more effectively than can be achieved

the development and commercialization

in human plasma will benefit patients,

The global market for plasma-derived

peutics, the process conditions are not

ing agents and with little risk of plugging.

with cold ethanol fractionation. Obtaining

of plasma-derived therapeutics using our

healthcare providers, and the pharmaceu-

therapeutics continues to grow signifi-

fully optimized for these other proteins.

The key to the process is the creation of

sufficient quantities of proteins present

PlasmaCap EBA® technology. Our first pri-

tical industry as a whole.

cantly, increasing from approximately $7

Some, for instance, are not fully stable

a stable fluidized bed that is not affected

in donated plasma at very low levels has

ority is the commercialization of IVIG and

We will also be taking advantage of the

billion in 20052 to just over $24 billion in

in ethanol. The use of ethanol also poses

by variability in lipid, lipoprotein, micelle,

been difficult to date, thus limiting the

albumin, through the establishment of a

opportunities afforded by our PlasmaCap

2018 and expanding at a compound an-

challenges, because it is a flammable sol-

or soluble aggregate concentrations. This

development of additional plasma protein

commercial facility for the manufacture

EBA® technology and our many years of

nual growth rate (CAGR) of approximately

vent with specific and extensive storage,

design enables the extraction of many

therapies beyond the compounds that are

of these products, and we expect growth

experience working in this space. Partner-

10.0%, according to MRB.1 The U.S. mar-

handling, and use requirements to ensure

valuable proteins at higher yields from

present and readily accessible in the high-

to be driven by increased demand.

ships and collaborations with healthcare

ket is growing even more quickly, with a

safe operations. The fractionation pro-

each liter of precious donor plasma com-

est concentrations.

CAGR of approximately 12%.1

cess also consumes significant energy

pared with legacy techniques. PlasmaCap

This strong growth has been driven by

to run at a low temperature and produce

greater diagnosis and expanded use in

Secondly, we intend to continue add-

providers, patients, and other market

As a result, no new plasma-derived ther-

ing additional capacity to process larger

partners will enable us to innovate further

EBA® technology has also been shown

apeutics have been introduced into the

volumes of plasma, creating products for

to improve the way that plasma-derived

product, thereby contributing to green-

in many cases to enable capture of pro-

major markets in the last decade. Despite

major developed markets, complemented

therapeutics are developed and ultimate-

patients requiring treatments such as IgG,

house gas emissions. As such, there is a

teins at a higher yield per liter of plasma

expected production challenges, how-

in the future by geographic expansion

ly administered.

which includes the more recent introduc-

need for

modern, safer, more sustain-

compared with published industry norms

ever, researchers are evaluating several

using a modular approach for countries

tion of subcutaneous IgG (SCIG), in addi-

able, and more efficient/productive meth-

using traditional cold ethanol fraction-

products in clinical trials, including plas-

that collect plasma domestically at vol-

tion to C1 INH and AAT.4 The U.S. immu-

ods for the production of plasma-derived

ation.5 Furthermore, because precipita-

minogen and reconstituted high-density

umes not generally addressed by current

noglobulin market was valued at over $8.1

therapeutics.

tion is avoided, more consistent qual-

lipoprotein (HDL).2 Several companies are

manufacturers.

ity and purity can potentially be achieved

also at the early stages of investigating

Our third focus area will be on mining

A MODERN SOLUTION FOR PLASMA

than is possible with conventional frac-

the potential therapeutic effects of novel

human plasma for other proteins using

PROTEIN PRODUCTION

tionation methods.

proteins not yet isolated from plasma with

Evolve’s PlasmaCap EBA® technology as

the hope that an effective means of pro-

a means for establishing a more robust

duction will be developed.

future pipeline. Our ability to improve

billion in 2019, accounting for nearly 66%
of the U.S. plasma products market.3
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CELL & GENE LOGISTICS

STANDARDIZING BEST
PRACTICES FOR
TRANSPORTING CELL
AND GENE THERAPIES
B Y MARK SAWICKI, Ph.D., AND ROBERT JONES, CRYOPORT

With any new high-tech industry that’s growing very
rapidly, standards often lag, and this has been the
case for the manufacture and distribution of cell and
gene therapies. The industry determined that the
establishment of new standards for the transportation
of these advanced therapies has become a necessity
since these products are considerably more sensitive to
their environment during transit than more conventional
therapies. For traditional biologics and small molecule
products, there is a significant allowance for time out
of environment (TOE), but in the cell and gene therapy
space, the TOE tolerance is essentially zero. As such, the
existing paradigms used for pharmaceutical distribution
are not appropriate, and it was necessary to redevelop
methodologies from a distribution standpoint that would
eliminate those allowances for TOE and similar criteria
and be significantly more rigorous.
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DEVELOPING NEW ISO STANDARDS

scrutiny is critical. Traditional distribution

but the cryogenic products must still be

a lot more standardization of the primary

The new guidance ISO 21973:2020 has

required careful tracking of three primary

kept in their shipping containers until the

and secondary packaging and labeling

been in process for about three years, be-

components: chain of condition, or the

point of use, and the zero TOE tolerance

conventions, which has already started

ginning with a working group by the Japa-

temperature of a particular drug product

still applies. Another standard is currently

(to a certain degree) in terms of things like

nese arm of ISO examining a number of

at a given moment in time; chain of iden-

being drafted to ensure maintenance of in-

ISB2128 labeling for cell therapies.

different standards in the manufacturing

tity, meaning that the product that emerges

tegrity and efficacy within the hospital en-

of cell therapies, including related issues

from the package at the end-user matches

vironment, and we anticipate many more

PREPARING FOR FORTHCOMING

like biobanking and bioprocessing.1 As is

what was placed in it at the beginning of

being released to cover quality control dur-

APPROVALS

typical for ISO, they consulted with a range

the supply chain; and chain of custody,

ing manufacturing and administration. The

The FDA has projected that the cell and

of experts, including the Alliance for Re-

meaning who had possession of the pack-

supply chain is only as strong as its weak-

gene therapy space may be seeing as

generative Medicine, the U.S. FDA, and

age through its transportation.

est link, and there is considerable work to

many as 20 new drugs approved per year

be done to standardize the entire supply

by 2025. While many of these products

chain for these therapies.

remain second- or third-line therapies for

the National Institute of Standards and

At Cryoport, we introduced a fourth con-

Technology (NIST). They formed a spinoff

sideration, the essence of which was incor-

working group to specifically examine the

porated into ISO 21973:2020: Chain of

Another benefit of establishing further

relatively rare conditions, these numbers

transportation of therapeutic cells, and it

Compliance® — the establishment of a com-

standards is that they will allow expansion

may remain manageable, but we may soon

was at that point that we joined other in-

pliance standard to collect and manage all

of automation throughout the supply chain.

see approvals of therapies for solid tumors,

dustry and academic specialists to help

data concerning the performance charac-

The industry badly needs to find ways to

cardiovascular conditions, and other po-

draft a set of standards for the transporta-

teristics of the packaging and the trans-

reduce the cost of goods across the board,

tentially large-volume products, which will

tion of therapeutic cells.

portation partners to establish a lower risk

especially with these very expensive thera-

likely reveal additional bottlenecks in the

The resulting guidance covers a fairly

paradigm for the distribution of these ther-

pies, and one of the clearest ways to do that

supply chain and the industry broadly.

broad set of criteria establishing a basic

apies. Chain of Compliance® employs many

is by increasing efficiency and automation.

traceability standard for all equipment,

of the same traceability standards as GMP

However, that is impossible when differ-

systems, and processes, encompassing the

— the usage, performance, maintenance,

ent organizations use different vial types,

actual transportation, shipping containers,

and calibration histories of a given piece

labeling conventions, shipping containers

validation, qualification, packaging and

of equipment; performance characteris-

and accessories, and other elements.

labeling, and even things like temporary

tics of the standard operating procedures;

storage during transit, and the responsi-

and the underlying transportation and dis-

bilities of the transportation provider, the

tribution parameters — and can be viewed

consignor, and the consignee.

as an extension of the GMP environment

These products are not only significant-

from its typical endpoint to the point of

ly more expensive than traditional thera-

use. The shipping container is upgraded

pies but may represent an irreplaceable,

from a shipper to a validated storage con-

final opportunity to treat certain patients.

tainer that complies with GMP, which is a

If anything happens to the therapy in tran-

very different paradigm from that used for

sit, that could mean loss of the last oppor-

conventional small molecules and biolog-

tunity for that particular patient. While it is

ics. Providing a comprehensive historical

impossible to truly eliminate all risks dur-

record for the distribution of these thera-

ing transportation, these new standards

pies unequivocally reduces the risk para-

aim to establish consistency and mitigate

digm for distributing them over time.

as much risk as possible.
ISO standards are voluntary recom-

CONSIDERABLE ADDITIONAL

mendations published as sets of best

STANDARDIZATION REQUIRED

practice guidelines rather than absolute

Cell and gene therapies also call for a reap-

requirements. However, once best practices

praisal of where the supply chain must be

become fully standardized, GMP auditors

considered to begin and to end. The start-

learn of the standard and would question a

ing point is a little bit easier to define, with

scenario in which these best practices are

the inspection process well proceduralized

not being followed. Over time, the FDA and

and standardized. Most cell therapy prod-

other regulatory bodies will likely incorpo-

ucts undergo fill-finish into an IV bag or a

rate elements of the standards into their

closed aseptic vial and are cryogenically

mandates, and the standards will evolve

frozen in suspended animation at –150 °C.

from “nice to have” to must-haves to manufac-

Once the frozen therapy departs the manu-

ture, scale-up, and distribute the products.

facturing site, it is considered in transit
and bound by the ISO 21973:2020 standard

COMPLIANCE CONSIDERATIONS REQUIRE

until it is received at the point of use — the

PARADIGM SHIFTS

hospital or clinical environment in which it

Due to the zero tolerance for excursions

will be administered. Once it has reached

associated with these products, additional

the clinic, the guidance no longer applies,

Within the next few years, We anticipate
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PEPTIDE DRUGS

TRANSFORMING THE
TREATMENT OF OCULAR
DISEASES AND CANCER
WITH PEPTIDE DRUGS
B Y THERESA HEAH, M.D., ASCLEPIX THERAPEUTICS

AsclepiX Therapeutics’ discovery platform has the
potential to uncover peptides that can help restore
balance to dysfunctional biochemical pathways involved
in many different disease spaces.

sequences in the human proteome. By

treatment burden for patients and oph-

mining the human proteome for peptide

thalmologists.

sequences — shown to have antiangiogenic

While gene and cell therapies have

properties — and applying powerful bioin-

shown promise, there remain questions

formatics tools, we discovered hundreds

about their durability and safety, particu-

of novel antiangiogenic peptides in cryptic

larly for retinal diseases. A disruptive treat-

regions of nine different classes of pro-

ment that is known to be durable, safe, and

teins, including structural proteins, antian-

easy to administer is still needed. Our lead

giogenic proteins, proangiogenic proteins,

candidate AXT107 meets these criteria.

chemokines, metalloproteases, and growth
hormones.

peptide, AXT107 inhibits the activity of
VEGF receptor 2 and activates Tie2, the

aggressive mouse tumor models of triplenegative breast cancer (TNBC), targeting
the tumor vascular and immune microenvironment. When combined with current

AXT107 thus has a unique mechanism of

AXT301 is a 24-mer CXC chemokine–

meostasis. The specific antiangiogenic

action that leads to efficacy along two criti-

derived peptide that inhibits tumor growth

properties of peptides from each class of

cal disease pathways to potentially provide

Food and Drug Administration toward the

in orthotopic TNBC and glioma models.

protein were confirmed using endothelial

a distinct and more efficacious therapeutic

end of 2020, and we anticipate initiating

AXT501 is a 14-mer somatotropin-derived

cell proliferation and migration assays in

benefit than the currently available stan-

three phase I dose-escalation studies in

peptide that inhibits tumor growth in

vitro. Many of the most potent peptides in

dard of care.

DME, wet AMD, and RVO in the United

orthotopic TNBC models.

in

ocular

diseases.

standards of care, such as chemotherapy
or immunotherapy, AXT201 can improve
their delivery and efficacy.

States shortly thereafter. Global phase II

these in vitro assays also potently inhib-

In addition, AXT107 has unique proper-

ited neovascularization in ocular models

ties that allow prolonged efficacy and safe-

and inhibited tumor growth in multiple

ty with a single injection; upon injection

In the future, we believe that AXT107

AsclepiX is a pioneer in innovation from a

tumor types in mice.

into the vitreous, it self-assembles into a

may also become a groundbreaking new

scientific excellence standpoint, and the

The receptors and mechanisms of ac-

small gel-like depot, slowly releasing active

treatment for diabetic retinopathy (DR),

validity of our approach is reflected in the

tion for the most promising candidates

levels of the peptide over several months

one of the leading causes of blindness.

rapid growth of the company and success-

were identified and characterized so that

without obstructing vision or interfering

Many patients develop DR in their teens

ful fundraising. We recently completed a

their in vitro and in vivo activities could

with the visual axis. AXT107 has demon-

and thus must receive frequent injections

$35 million Series A financing round.

be studied. Our rational drug design in-

strated excellent safety in animal and toxi-

for decades. AXT107 has the potential

We have also established a relationship

volved the modification of the sequences

cology studies for 15 months and efficacy

to provide dramatic benefits in terms of

with a contract development and manu-

of these leading peptides to make them

in 10 different animal models of retinal dis-

vision gains and reduced treatment burden

facturing organization with expertise in

more drug-like using structure–activity

ease, exhibiting superior performance to

for these patients.

peptides that has the ability to support

relationship (SAR) studies. Our clinical

currently approved therapies in preventing

candidates are thus derived from the

and even reversing progressive pathologic

OTHER PEPTIDE CANDIDATES FOR

commercialization, ensuring quality and

originally identified peptides and work

changes in the retina and with the poten-

ONCOLOGY

security of our supply chain.

through naturally existing, highly evolved

tial for just one injection per year.

While our current focus is on advancing

or stability. For living things, maintaining

breakdown products of these structural

DISEASES

homeostasis is critical for survival. Angio-

proteins are peptides that function to

In ophthalmology, we are initially focused

genesis, also referred to as neovascular-

maintain homeostasis, turning off and thus

on three of the leading causes of blindness

ization, is one such tightly regulated, ho-

reining in excessive neovascularization,

in adults: diabetic macular edema (DME),

meostatic process that occurs very rarely

inflammation, and scar formation.

neovascular (wet) age-related macular de-

mechanisms of homeostasis.

and III studies will then follow.

our projects from preclinical through

AsclepiX will be filing an Investigational

AXT107, AsclepiX has a diverse pipeline

New Drug (IND) application with the U.S.

of peptide candidates targeting cancer

The occurrence of uncontrolled neovas-

AsclepiX Therapeutics, named after the

cularization correlates with several serious

ancient Greek god of medicine, was found-

growth factor (VEGF) treatment has been

angiogenic diseases characterized by the

ed in 2011 to leverage new computational

the gold standard for treating retinal dis-

aberrant and unrestricted growth of new

methods developed by Johns Hopkins re-

ease; however, many patients do not have

microvessels that often exhibit “leakiness”

searchers Aleksander S. Popel and Jordan

a complete and lasting response with cur-

of blood and fluid.

J. Green. The company has since evolved

rently approved therapies. In patients who

with a focus on identifying therapeutic

do respond, the duration of action of these

peptides.

treatments is short, requiring recurring

date,

INTEGRATED APPROACHES ESSENTIAL
Within five to 10 years, we aim to make
AsclepiX a leader in the ophthalmology
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ership in the oncology field. We believe that
our integrated approach to drug discovery

Theresa Heah, M.D.

leveraging rapid advances in technology

Chief Medical Officer and Executive Vice President Operations,
AsclepiX Therapeutics

us with a greater understanding of diseases

following retinal vein occlusion (RVO).
To

BUILDING THE FOUNDATIONS

space, and soon thereafter, establish lead-

generation (wet AMD), and macular edema
anti–vascular

endothelial

health, such as extracellular proteolysis

Popel and Green’s proprietary computa-

and frequent intravitreal injections — as

and the release of biologically active pep-

tional biology method enables the discov-

often as monthly. There is an unmet need

tides from the basement membrane dur-

ery of antiangiogenic homeostatic peptide

for efficacious medicines that reduce the

Q3 2020

strated potent tumor growth inhibition in

are potent regulators of vascular ho-

LEAD CANDIDATE TARGETS OCULAR
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tumors. On its own, AXT201 has demon-

neovascularization

including various types of collagen. The
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AXT201 is a 20-mer collagen IV–derived
peptide being developed to treat solid

fied using this computational approach

and maintain a condition of equilibrium

mechanisms to restore homeostasis and

immunotherapy and chemotherapy.

cated in increasing vascular leakage and

brane comprises many structural proteins,

Normally, the body uses self-regulating

and enhance efficacy in combination with

The multiple families of peptides identi-

ing wound healing. The basement mem-

BIOINFORMATICS BEGINNINGS

antitumor immunity, inhibit metastasis,

other clinically validated pathway impli-

Homeostasis refers to the ability to seek

such as wound healing.

indications. These treatments activate

FOLLOWED BY RATIONAL DRUG DESIGN

THE IMPORTANCE OF HOMEOSTASIS

under normal physiological conditions,

A synthetic 20-mer collagen IV–derived

WITHIN FIVE TO 10
YEARS, WE AIM TO MAKE
ASCLEPIX A LEADER IN
THE OPHTHALMOLOGY
SPACE, AND SOON
THEREAFTER,
ESTABLISH
LEADERSHIP IN THE
ONCOLOGY FIELD.
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and increasing volumes of data will provide
and their associated biological networks.
With further progress in computational
methodologies and in vitro and in vivo disease models, we will continually improve
our ability to identify therapeutic targets
in retinal disease and oncology with the
greatest potential for efficacy in clinical
trials. We also hope to see clinical trials
married with real-time data and conducted
in real-life settings so they provide better
representations of patient responses in
the real world.
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FORMULATION

ENHANCING DRUG
DELIVERY WITH THIN-FILM
FREEZING TECHNOLOGY
B Y GLENN MATTES, TFF PHARMACEUTICALS

Many drugs are poorly soluble and cannot be effectively
delivered via oral administration. Vaccines and biologics delivered
parenterally also pose logistical challenges stemming from the
need for storage and handling at reduced temperatures. Thin-film
freezing (TFF) produces drugs that are highly soluble and stable in
a powder form, addressing all of these challenges.

API is captured in a highly active state,

TWO LEAD CANDIDATES

greater therapeutic effects can also be

We have two drug candidates progressing

pandemic, we dosed the first patient in

achieved at much lower doses for many

through the clinic: TFF Vori, an inhalable

our phase I clinical trial for TFF TAC-

other routes of administration, including

version of voriconazole for the treatment

LAC for the prevention of lung transplant

intranasal, intraocular, and transdermal.

of invasive pulmonary aspergillosis (IPA),

rejection in mid-summer 2020. The U.S.

Biologics and vaccines converted into

and TFF TAC-LAC, a DPI version of tacro-

FDA has granted orphan drug designation

a powder by the TFF process can be

limus, an immunosuppressive drug used

to TFF TAC-LAC for prophylaxis of lung

shipped at room temperature and recon-

for the prophylactic treatment of lung

allograft rejection.

stituted at the point of administration,

transplant rejection. In both cases, long-

eliminating the cold chain. Animal model

term treatment is often required but can

INNOVATION THROUGH COLLABORATION

and in vitro testing have demonstrated the

be challenging owing to toxic side effects

TFF Pharmaceuticals is also excited about

value of TFF technology for the prepara-

associated with chronic oral delivery of

our active partnerships, which include the

tion of biologics and vaccines, including

conventional medications.

application of TFF to a range of drug types

drugs intended to treat indications other

Despite the challenges of the COVID-19

BECAUSE THE API IS
CAPTURED IN A HIGHLY
ACTIVE STATE, GREATER
THERAPEUTIC EFFECTS
CAN ALSO BE ACHIEVED AT
MUCH LOWER DOSES FOR
MANY OTHER ROUTES
OF ADMINISTRATION,
INCLUDING INTRANASAL,
INTRAOCULAR, AND
TRANSDERMAL.

IPA is a severe fungal pulmonary dis-

and disease indications. In some cases,

ease with a mortality rate that can reach

clients are working on compounds that

90% in some patient populations. Vori-

could not get to the market without the use

ADVANTAGES OVER EXISTING TECH

conazole is generally considered to be

of a novel technology like TFF.

TFF offers several advantages over other

the best antifungal drug for the treat-

As part of a three-year Cooperative

processes that increase solubility and

ment of IPA. TFF Vori provides the drug

Research and Development Agreement

bioavailability (e.g., drying, spray freeze-

at the “port of entry” of invasive fungal

(CRADA) with the United States Army

drying, hot-melt extrusion, and nano-mill-

infections while also reducing or elimi-

Medical Research Institute of Infectious

ing). TFF does not present opportunities

other coronoviruses. While niclosamide

nating the unpleasant and potentially

Diseases (USAMRIID), we are exploring

for thermal degradation or damage due to

exhibits potent antiviral activity against

devastating side effects associated with

the use of TFF technology to formulate

shear stress or air/water denaturation.

SARS-CoV-2,2 its low aqueous solubility,

orally administered voriconazole and

dry powder neutralizing antibodies and

Rather than microparticles, TFF gen-

absorption, and oral bioavailability create

other last-line antifungals. In the sum-

vaccines for pulmonary delivery.

erates nanoaggregates with uniform par-

challenges for its development as an anti-

mer of 2020, we successfully completed

We are also involved in a research col-

ticle sizes and generally affords higher

viral therapy.3 TFF technology can improve

phase I dosing of TFF Vori in healthy sub-

laboration to formulate dry powder univer-

yields using milder processing condi-

the solubility of oral forms of niclosamide

jects in the first clinical study ever of a

sal influenza vaccines for pulmonary deliv-

tions. The simple process requires only

and dry powder forms of the drug for deliv-

DPI formulation for the treatment for IPA.

ery, after which the University of Georgia’s

basic production equipment, is readily

ery directly to the lungs. UNION will use

Initial results suggest that doses of up

Center for Vaccines and Immunology will

scalable, and affords products with higher

TFF to develop both oral and inhalation

to two times higher than those reported

evaluate their ability to broadly elicit reac-

activities and concentrations.

versions of niclosamide, as well as other

to be efficacious in the treatment of IPA

tive immune responses and potentially

niclosamide-based therapies. Our collabo-

appear to be safe.

provide longer-lasting protection against

rators at the University of Texas at Austin

a wider variety of influenza viruses.

are also developing inhaled, high-potency

than lung diseases.

LEVERAGING TFF IN A HYBRID STRATEGY

Tacrolimus, although currently the sec-

TFF Pharmaceuticals owns the license to

ond most commonly administered immu-

Most recently, we entered into a world-

the TFF technology and is leveraging its

nosuppressive drug used in solid organ

wide licensing agreement with UNION

benefits in a hybrid business strategy that

transplants, can cause toxicity in the

Therapeutics to accelerate the develop-

forms of remdesivir, a leading therapeutic
for COVID-19.

A NEW POWDER PRODUCTION

benefit to drug delivery. When the drug

includes both internal drug development

kidneys, particularly at high doses. TFF

ment and commercialization of dry powder

TECHNOLOGY

solution contacts the cryogenic surface,

and external partnerships.

UNBOUNDED POTENTIAL

TAC-LAC delivered using a DPI provides

forms of niclosamide — an oral anthelmin-

There is a significant need for new technol-

it vitriﬁes, or ﬂash freezes, resulting in

Our initial focus is on diseases of the

TFF is positioned to bring our disruptive

high local lung concentration without the

thic and broad-spectrum antivral1 — as a

ogies that enhance the solubility of poorly

a “drug ice,” typically with amorphous

lung. Today, many such drugs are adminis-

technology to patients around the world.

issues associated with oral delivery.

new potential treatment for COVID-19 and

soluble small molecule drugs and increase

drug morphology. The solvent system is

tered orally, since delivery via inhalation

We perceive nearly limitless applications

the stability of biologics/vaccines in order

removed by lyophilization, which creates

may only result in ~10% of the drug reach-

to eliminate the need for a cold chain. TFF,

highly porous “brittle matrix particles”

ing the lungs, as well as unwanted and

initially developed by Dr. Robert O. Wil-

that have large surface areas and low bulk

even deadly side effects.

liams III at the University of Texas (UT) at

densities.

Austin’s Division of Molecular Pharmaceutics and Drug Delivery, is the answer.

We believe that our TFF platform will

During the TFF process, particle mor-

allow many of these medications to be for-

phology may be controlled by manipulat-

mulated into the convenient DPI format,

The TFF process involves applying a

ing the fluid dynamics and heat transfer

providing drug delivery directly to the

solvent-based solution including the API

properties upon spreading and freezing

target site. These products are developed

in inactive ingredients including dispers-

of liquid droplets on solid surfaces. The

following the 505(b)(2) regulatory pathway,

ing agents, agglomeration inhibitors, and

properties of the brittle matrix particles

enabling us to take advantage of existing

excipients that promote adhesion of the

allow for drug supersaturation when con-

dossiers and safety data and accelerate

target site to a cryogenic substrate, such

tacting the target site. Encapsulated TFF

product development.

as a liquid nitrogen–cooled stainless-

powders in dry powder inhalers (DPIs)

steel drum. Typically, the TFF process

exhibit

that

demic and industry partners on the devel-

produces

that

enable as much as 80% of the drug to be

opment of TFF solutions for new chemical

require minimal inactive ingredients, a

deposited into the deep lung. Because the

entities, biologics, and vaccines.

high-potency
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properties

We also work with a wide range of aca-

and opportunities with the TFF platform
and are focused on developing as many
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POST-COVID-19 SUPPLY CHAIN

How are you rethinking your
supply chain and operational
fitness in light of the COVID-19
pandemic?

T

he COVID-19 pandemic has highlighted the
critical role that procurement plays in managing the supply of goods and services,
especially in times of crisis. Business continuity planning has been used to great effect and has
reinforced the need to keep plans live and regularly
updated. The traditional focus on cost management
will always remain, but the greater emphasis on business continuity has highlighted the incremental benefits that procurement can offer across business-critical
processes.

Alcami’s simplified, entirely U.S.-based
supply chain is one of our core strengths.
At every phase of the product life cycle, risks are
inevitable; this is especially true as supply chain
complexities increase due to COVID-19. Alcami is
equipped to solve these challenges for clients. As an
integrated CDMO, we work with over 200 molecules
annually and have developed a process to analyze
and identify supply risks systematically and to create
a risk-averse plan accordingly. We support tech transfer and validation of products in advance of potential
manufacturing needs without a long-term commitment or minimum annual volume. Our integrated
U.S. campuses serve companies across the globe.
Our company size and broad in-house technical and
regulatory expertise enable us to be agile and flexible in response to unforeseen supply chain needs
and technical challenges. Alcami purchases diverse,
specialized components for our CDMO services. For
the best quality and availability, we must use global
suppliers. COVID-19 has increased the use of paperbased and virtual alternatives to onsite activities. Alcami buys directly through brokers and from multiple
suppliers to protect against supply interruptions. Alcami can also leverage clients’ qualified suppliers. Alcami offers clients an advantage to COVID-19 supply
chain risks because our U.S.-based supply network has international regulatory qualifications. Alcami offers
domestic supply with global reach.

As a result, we are uniquely positioned, having both an internal
and external perspective, which has proved vital in repositioning
our supply chain priorities going forward. The dependency on
logistics operations around the globe, especially air freight, has
made us concentrate more on local and regional markets, reducing the risks associated with transporting goods and developing
markets closer to home. COVID-19 has highlighted such risks and
will influence how a company can best leverage the supply base
going forward, accessing financially optimal benefits.
It is vital that the procurement function works with key stakeholders to deliver long-term business strategy goals and to invest
in automation to help drive out costs. Collaboration is vital, and
the more cross-functional teams we have, the better the results
will be. Teams mean people, and, based on the resilience and
drive observed during the pandemic, we are in very good shape
and capabilities have increased. It is vital we continue to develop
our teams so that they are able to respond to whatever new challenges we face in the future.

Yadira Salamander
Director of Engineering Services,
Alcami

142 PHARMA’S ALMANAC

GLOBAL PHARMACEUTICAL SUPPLY CHAIN TRENDS

David Duff
VP Procurement,
Vectura

Q3 2020

A

t BASF Nutrition and Health, global,
regional, country, and site crisis-management teams are meeting regularly
to further monitor the outbreak of
COVID-19 and recommend the necessary mitigation measures. Our teams are all working hard to ensure business continuity and minimize the overall impact
on business operations. More specifically, our production sites that produce many of the excipients, APIs,
and ingredients have been given essential classifications
and exemption from shutdowns that are implemented
in various countries. We constantly review and update
our measures in line with the recommendations from
authorities, such as the World Health Organization, and
depending on the specific situation on the ground. Our
objective is to secure the continuity of our business operations and protect our employees, contractors, visitors, and the communities in which we operate. BASF
fully supports the efforts of governments around the
world to help contain the spread of COVID-19. These
are important steps to combat the pandemic and help
ensure the health of our society.
Regarding day-to-day operations, we have pivoted
quickly to a virtual environment. Global meetings managed virtually had already become normal business
practice, and the COVID-19 pandemic has only intensified this. Furthermore, it is important that we remain
committed and connected to our customers — the pharmaceutical companies globally that rely on the many excipients, APIs, and ingredients that BASF manufactures.
In order to do this, we have quickly converted many of
our engagements with our customers to a virtual setting.
Our sales and operations teams connect virtually with
our customers, our technical service teams use video
tools to troubleshoot challenges at our customers with
live experimentation, and our technical experts connect
with leading formulators through our Virtual Pharma
Symposia.
COVID-19 has caused many of us in business to accelerate the use of digital tools and virtual settings far faster
than would have occurred organically. From a strategic
perspective, BASF is committed to further embracing
this digital shift and converting many of the key services
to a virtual format, including operations, sales, technical, quality, and regulatory service, to support the entire
pharmaceutical industry.

David Freidinger
Vice President of Pharma
Solutions Business
Management, BASF

The COVID-19 pandemic has provided many
lessons and inspiration for improvement related
to areas from people to processes and systems.
We’ve had to completely re-think how to organize shift work at
our sites to minimize the number of people and reduce the risk of
contamination, yet still deliver quality products for our customers
on time. We’ve cross-trained our employees to be able to cover
various roles and enacted even closer collaboration through a Sales
& Operation Planning Process between our commercial and supply
teams to quickly react to market changes in this unpredictable
environment. On the systems side, we’re pushing for even more
“flexibilization” of our assets/materials to be able to make the same
products in different assets in different regions. This has always
been a priority for us, but it’s even more crucial as we visualize what
may lie ahead. Lastly, focusing on inventory-build strategies to
secure product in the event of unplanned shutdowns due to lack of
resources is important. Focusing on business continuity is critical,
but we’ve likely never had a better reminder of its
importance than in 2020.

Brian Albright
Global Manufacturing and Supply Chain
Leader, Pharma Solutions, DuPont Nutrition
& Biosciences

The continuous optimization of operational fitness has
always been an integral part of Rentschler Biopharma’s
strategy. We have been closely monitoring and improving our
processes, business continuity, and digital maturity, even before
the outbreak of the COVID-19 pandemic. Keeping this in mind, we
started an initiative to strengthen resilience to disruptions in global
supply chains and focused on establishing alternative sources for
raw materials, as well as to balance global and local vendors. By
leveraging and further growing our strategic partner network, we
will additionally ensure the reliable delivery of premium services
to our clients. The Rentschler Digital Agenda and its initiatives will
complement and further enhance our existing services with digital
capabilities, which become increasingly important in our fastpaced and interconnected partner networks. In short, the COVID19 pandemic helped us to verify that the direction set forth by the
Rentschler Biopharma Strategy 2025 is even more valid than ever
before and allowed us to re-prioritize related
strategic implementation projects.
Wolfram Schulze
Vice President Information Systems,
Organization, & Digital Transformation
and Head of Infection Prevention Task
Force, Rentschler Biopharma
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Q: How are you rethinking your supply
chain and operational fitness in light of the
COVID-19 pandemic?
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Supplier relationships: Today it’s even more important that we be in close col-

The COVID-19 crisis has
driven important strategic
changes within Agilent: It has
changed how we collaborate
with suppliers, accelerated
our evolution toward a
regionalized supply chain,
and prompted us to diversify
our raw material supply
base. We are also using this
opportunity to accelerate
our digital transformation
journey and to realign our
mindset given everything
we’ve learned in 2020.

laboration with our strategic and critical suppliers. That includes understanding the
circumstances of our suppliers’ suppliers, so Agilent can help several layers in our
supply chain to overcome obstacles.

Regionalization: The globalization trend in the supply chain was already evolving toward regionalization. Today, that process has been put on steroids, and all
future capacity expansion and footprint decisions will take into account the need for
faster regionalization. We are also diversifying our manufacturing and raw material
supply base to improve assurance of supply.
New product development: COVID-19 has revealed business opportunities
in the infectious disease arena that require decisive action. We are currently exploring business and product opportunities that will require us to dramatically ramp up
our new product development, along with everything that goes with it: developing
manufacturing process maps and setups, accelerating quality validation steps to
ensure compliance, etc.

A post-pandemic mindset: As we master new and creative ways of working,
we are reimagining how Agilent will work in the future. By institutionalizing our lessons learned, we will be better able to minimize the challenges of any future supply chain disruptions.

For the last several years, we have strategically invested in capacity and capabilities across our pharma services network in the
areas of biologics, cell/gene therapy, and drug products. These
investments have enabled us to rapidly pivot to support the
COVID-19 response. The pandemic has underscored the need for
redundant capacity across regions of the world. While this trend
was already underway pre-COVID-19, it’s more critical than ever
for governments, academia, and industry to work closer together
to ensure unfettered access to quality supplies globally.

Over the last few months, we have worked closely with our supplier partners, validated alternative sources of supply, monitored our supply chains, and expedited transportation modes
wherever possible to ensure critical inventories for both COVID
and vital non-COVID medicines. Our team has also been able to
successfully navigate quarantined zones to continue deliveries
thanks to our Total Transportation Management (TTM) service
line. For clinical trial logistics, a new ‘site-to-patient’ program,
launched at the start of the pandemic, has ensured patients continue to receive their lifesaving investigational drug shipments
without having to visit a clinic, one of many efforts to maintain
supply chain continuity during the pandemic.

Leon Wyszkowski
President, Commercial
Operations, Pharma Services,
Thermo Fisher Scientific

Henrik Ancher-Jensen
President, Order Fulfillment and
Supply Chain, Agilent Technologies

balances capacity utilization and aligns test article availability
timelines to advance programs as quickly as possible.

T

hroughout the COVID-19 ordeal,
our priority has been to protect
the health and safety of our team
members and of those close to them, and
in doing so, we managed to keep our sites,
processes, and systems working normally.
This was made possible by highly proactive
management and implementation of
rules governing presence in the company
premises, distancing, wearing personal
protection, hygiene, travel, etc., as well as
a superior commitment of all our
employees to uninterrupted customer
service and supply.
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T

he global COVID-19 pandemic is a powerful reminder
of the importance of Thermo Fisher’s mission,
which is to enable our customers to make the world
healthier, cleaner, and safer. Since the start of the
pandemic, our top priority has been to protect the health and
safety of our colleagues, while continuing to serve the needs of
our customers. During this time, we have closely followed global
and U.S health guidelines for increased hygiene protocols and
tightened safety measures to keep our sites operational in order
to bring critical medicines to patients. Our global business continuity planning and company-wide resources have enabled us to
anticipate and respond to emerging issues.
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Like most, Hovione started by enforcing the well-known
hygiene and distancing requirements, but we are now clearly in
the next phase of our preparedness journey. We accepted that
the situation will perdure and have started redesigning our
processes, tools, and environment to adapt to our new reality. Taking meeting rooms as an example, we are shifting from
reducing physical presence to the bare minimum to changing
the design and configuration of our meeting facilities to allow
for safe face-to-face interactions. In parallel, we have intensified our communication with customers. Our NavStream™ digital platform affords interested customers transparent access
to production and analytical data. Our teams also developed
virtual tours of our sites and are now preparing virtual audit
capabilities.

Jean-Luc Herbeaux, Ph.D.
Chief Operations Officer,
Hovione

Virscio’s work on the preclinical evaluation
and development of biologics, gene and cell
therapies, and innovative small molecule and
sustained-release formulations depends on
the availability of these test articles, many
of which are generated by our partners and
sponsors or by contract manufacturers.
Each of these faces their own supply chain challenges relating
to personnel availability and upstream material production and
distribution. As such, the COVID crisis has served to validate our
longstanding pursuit of uninterrupted workflow — and positive
contribution to the biomedical community — by diversification
of our client base and development programs engaged. Maintaining a pipeline of contracts of different scope and platform
requirements allows management of a research schedule that

Other longstanding resiliency practices that have been further
enforced in adaptation to COVID-19 disruptions include procurement, maintenance, and use of research and vivarium supplies
and staff training on sustainability practices. Expiratory date
monitoring, reorder thresholds, project load-driven projected
usage, and vendor and product order information are all coordinated in an electronic inventory management system, which now
includes an intentional expansion of vendors as alternate suppliers, allowing quick pivots to fulfill procurement needs.
Ultimately, operational fitness is most meaningfully impacted
by the health and well-being of our indispensable human resources,
with continued growth now keenly focused on situating team
members where they can most safely and efficiently contribute to the Virscio mission — a
practice that will long outlast the pandemic.
Matthew Lawrence, M.D., Ph.D.
Chief Executive Officer &
Chief Scientific Officer, Virscio
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Q: How are you rethinking your supply
chain and operational fitness in light of the
COVID-19 pandemic?

L

ike many companies, we had to adjust to doing business in a virtual/digital world because of social distancing. At PCI, we were already in the process of a
digital transformation, and the COVID-19 crisis served
as an opportunity to accelerate what we had started.
For example, there are many manual operations we used with clients that we are now streamlining via digitization, like document
signatures and storage and project status tracking. In an effort to
keep lifesaving drug launches on track, we started doing virtual
site audits for the first time, which ran so smoothly that we want
to use this as a new model for the future. We are also adapting to
the virtual world by fast-tracking our plans to develop direct-topatient clinical trial capabilities. While we had to find alternative
solutions in the moment, this model may be more financially viable for our clients going forward. Because of COVID-19, our employees and clients had to embrace new technology, and this is a
very positive thing for the changes we want to make long-term.

As our suppliers maintained
deliveries, there were no disruptions
to Minakem’s production schedule
during the COVID-19 lockdown.
Minakem adopted a risk-mitigation program 18 months ago, which
consisted of ranking in order of priority the most critical of each of
our raw materials and better addressing how to diversify outsourcing and contractual needs in order to implement safety stocks.
Diversifying our source of raw materials and their geographical
locations enabled us to shift suppliers and maintain delivery.
Nevertheless, we are still relatively dependent on Asian sources.
In 2019, we initiated a de-risking program to reduce our presence
in Asia and certify European or North American suppliers. We are
currently putting tools in place to better monitor the geographic
locations of our suppliers and track our progress. As a next step,
we will further investigate the locations where our suppliers source
raw materials. This is a huge undertaking, which we plan to phase in.
Despite the current situation, we are not planning to bring the early
steps of chemical synthesis in-house but to remain focused on our
core API business. Outsourcing remains a pillar of our strategy.
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Lastly, the COVID-19 pandemic provided us with an opportunity to
be innovative problem solvers, which is what we do best at PCI. For
example, our teams had to figure out ways to get lifesaving medications for COVID-19 into counties within 48 hours or less where
borders were closed. Beyond urgent issues like this, the COVID-19
pandemic prompted us to re-examine the ways we work, and we
have found that some of our old methods and ways of thinking
are no longer necessary. We learned to retire old systems and
thought processes that didn’t make sense in the new normal. We
have proven to ourselves that we can adapt to new ways of working, make changes, take risks, and still deliver on the outstanding
client experience we are known for in the industry. This continues to inspire even more
out-of-the-box thinking from our teams.
Brad Payne
Chief Operating Officer,
PCI Pharma Services

Price is one component in our decision process, but the reliability
of our suppliers and the peace of mind of customers is crucial.
Regarding COVID-19, our main challenges are related to indirect
purchases. We were confronted with a dramatic disruption in production supplies, such as protective masks, which were suddenly
requisitioned by governments. On short notice, the purchasing
department, in collaboration with SHE (Safety, Health & Environment), identified alternatives that were not in competition with
other market applications.
COVID-19 required a new level of anticipation and responsiveness. We have launched a Supply Chain DRIVE project to align
our planning (raw material deliveries, projected stocks, production, QC, QA) with our financial performance and OTIF (on-time,
in-full) enabling multi-scenario simulations. The ultimate objective is to provide the best service to our customers by satisfying
their expectations while maintaining strong business performance and growth so that we can
continue investing for their benefit.

Yann Bayeux, M.D.
Supply Chain & Purchasing
Director, Minakem

Q
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DRUG PRICING SOLUTIONS

What steps is your company
taking to address drug
pricing issues?

Our biggest focus is in
digitalization and investing
across our business to enable
a virtual world, which enables
faster decision-making and more
efficient solutions that can help
address cost profiles throughout
the industry.

In acknowledgment of our essential role in the
value stream of drug development and manufacturing, we continuously strive to excel at
each discipline within our service portfolio.

The top priority is to digitalize our production
capabilities. We are using state-of-the-art capabilities and engaging with third parties that specialize in the area. Implementation is ongoing in
our manufacturing plants — and we’re already
seeing outstanding results. Better planning and
reporting tools, as well as in-depth digital and
analytics tools, allow a better understanding of
variability in our processes, and we’re breaking
historical production records. Digitizing can ultimately produce even better products through
an improved technology and data infrastructure. We’re also instituting virtual technical support throughout the supply chain, which means
24/7 attention to our business and supply to customer. And enhanced tools for remote communication and verification means that we can not
only stay connected but also keep our fingers
directly on the pulse of what’s happening in our
supply chain — even without being there.

With a clear focus on our clients and the related client experience, we are
transforming our services via a holistic approach. Be it project management,
process development, manufacturing, or quality control — we are aiming
to optimize all processes along the value stream, in order to consistently
deliver premium results while making them more economical. Our existing
initiatives around operational excellence cover supply chain simplifications,
optimized production planning, and capacity utilization, as well as guided
decision-making based on easy access to relevant and context-sensitive
data. These initiatives are enabled and complemented by digital capabilities
and services, which we will further grow in the near future to enhance them
with ‘smart’ features. Technologies being leveraged in this context include
— but are not limited to — big data analytics, machine learning, and mixed
reality. Key to all these innovations, however, is our focus on an integrated
user experience — for our internal stakeholders as well as our clients. After
all, we are on a mission to provide premium services that allow our clients to
let us handle the complexity of the process and focus on the timely delivery
of urgently needed biopharmaceutical products to patients worldwide.

Brian Albright
Global Manufacturing and
Supply Chain Leader, Pharma
Solutions, DuPont Nutrition
& Biosciences

Wolfram Schulze
Vice President Information Systems,
Organization, & Digital Transformation
and Head of Infection Prevention Task
Force, Rentschler Biopharma
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Q: What steps is your company
taking to address drug pricing issues

Although drug pricing is ultimately up to the
pharmaceutical and biopharmaceutical companies, we are taking steps at PCI to simplify
the supply chain to help drug companies realize more efficiencies.
One of the main initiatives we have undertaken toward this
goal is our digital transformation process, whereby we are
digitizing our core business processes, with both the client
and our own global business efficiency in mind. We are looking to eliminate the need for manual activity so clients can get
the critical information they need in real time. This requires
new SOPs, new client service and project management digital
tools, full integration with our enterprise resource planning
(ERP) system, and smart usage of our data. By digitizing our
business processes, it helps collapse the timeframe of projects so products can ultimately come to market faster. In
creating these efficiencies and simplifying the supply chain,
we hope we can contribute to drug pricing
solutions for our clients.

Brad Payne
Chief Operating Officer, PCI
Pharma Services

A

lthough CDMO costs related to APIs and drug
products often represent only a small percentage
of the final drug price, Hovione invests continuously in technologies and processes to improve
customer value. Our integrated service offering (with drug substance, particle design, and downstream capabilities) and our
ability to serve all project sizes from early clinical to commercial scales help large pharma and biotech alike minimize program complexity and ensure continuity. More specifically, we
see the integration of services — from drug substance to drug
product — within one site as a way to expedite drug development through supply chain simplification and unified project
management. Hovione is well equipped for this, with sites that
were designed for purpose. Earlier in the value chain, our formulation and process optimization tools and expertise, including advanced computational modeling capabilities, allow our
customers to save costly API, shorten their
developmental timelines, and reduce
their developmental costs.
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In November 2019, BASF launched our Virtual
Pharma Assistants, a suite of cutting-edge tools
aimed at supporting the most critical elements
of pharmaceutical manufacturing and catalyzing the process of formulation, qualification,
and procurement of key ingredients in the
manufacturing of pharmaceutical products.
The COVID-19 situation, which occurred shortly
after this, has further emphasized the need to
pivot in this direction and highlights the unique
value that our tools bring to the market — particularly as regards savings in the resource-intensive area of drug development. More specifically,
ZoomLab™, our formulation assistant, provides
an advanced, proprietary algorithm based on
BASF’s best formulation knowledge that provides
drug formulators real-team formulation development — all online with optimized results available
instantly. This significantly reduces the trial and
error normally present in the formulation development cycle and therefore reduces time/money
to market, shedding months to years off of development time.
Furthermore, RegXcellence™, our online self-service portal
provides instant, 24/7 access to regulatory and quality compliance documentation, which includes custom documentation.
This allows our customers to greatly speed up the submission
process and ensures that our customers receive up-to-date
and always accurate qualification and submission documents
— reducing costly mistakes and greatly accelerating the timeconsuming process for our customers. In pharmaceutical
development, the greatest impact on the price of drugs is the
time it takes for development and the tremendous resources
required to bring a drug to market — at BASF, we do our part
in reducing the price of medications by greatly lubricating this
process, reducing time to market, and making
cutting-edge knowledge instantly available in all regions of the world.

David Freidinger
Vice President of Pharma Solutions
Business Management, BASF

Jean-Luc Herbeaux, Ph.D.
Chief Operations Officer,
Hovione
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C O M PAN Y P R O FILES

AKDYS is a boutique market intelligence and
business strategy development firm specializing
in the support of startups and small pharma &
biotech companies. AKDYS listens to innovators, contract service providers (CROs/CDMOs/
CMOs) and investors (PEs/VCs) about their new
products, services and/or portfolio ideas. AKDYS
researches and designs the value proposition,
performs the competitive market intelligence,
positioning and portfolio assessment, and prepares the stage-gate business plan.

www.akdys.com
+1 919 410 7585
65 TW Alexander Drive, PO Box 14145
65
Durham, NC 27709

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
650 Pleasant Street
650
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
www.avara.com
+1 405 217 7670
3300 Marshall Ave
3300
Norman, OK 73072
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Aldevron provides contract manufacturing and
scientific services in plasmid DNA, proteins, enzymes, antibodies, and other biologicals. The
company develops and custom manufactures
nucleic acids (plasmid DNA and mRNA), proteins
and antibodies. Its GENOVAC Antibody Technology™ is a discovery platform that supports all
project types from reagent antibodies to diagnostic and therapeutic applications. Its products
include: Plasmids for DNA Vaccine Validation,
gWiz™ High Expression Reporter Plasmids, UMVC
Expression Vectors, Lentiviral Vectors, CRISPR/
Cas9, and pALD-x80 Helper Plasmid.
www.aldevron.com/
www.aldevron.com
+1
+1 701
701 297
297 9256
9256
4837
4 837 Amber
Amber Valley
Valley Parkway
Parkway
Fargo,
Fargo, North
North Dakota
Dakota 58104
58104

Artelo Biosciences, Inc. (Nasdaq: ARTL) is a
San Diego-based biopharmaceutical company
dedicated to the development and commercialization of proprietary therapeutics targeting the
endocannabinoid system and related biological
signaling pathways. Artelo is rapidly advancing
a portfolio of broadly applicable product candidates designed to address significant unmet
needs in multiple diseases and conditions, including anorexia, cancer, pain, inflammation,
and PTSD.
www.artelobio.com
+1 760 943 1689
	8
888
88 Prospect Street, Suite 210
La Jolla, CA 92024

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
2642 Michelle Drive, Suite 200
Tustin, CA 92780

Altis’s mission is to develop, manufacture, and
sell innovative services and research tools to
accelerate drug development. Their goal is to
reduce the time and cost of drug development
with in vitro platforms that more accurately reflect native human biology. Altis considers its intestinal platform to be the next generation for in
vitro testing during drug development.

info@altisbiosystems.com
+516 255 7290
11289
289 Fordham Blvd, Ste. A234
Chapel Hill, NC 27514

AsclepiX Therapeutics, Inc., is a biopharmaceutical company that uses computational biology to identify potent peptide regulators of
vascular and cellular homeostasis for the treatment of retinal and oncologic diseases. AXT107,
an investigational lead clinical candidate, has a
unique mechanism of action that targets two
proven pathways of diseases of the retina and is
poised to enter the clinic in late 2020.

www.asclepix.com
+1 410 630 1241
301
301 W 29th Street, Suite 2004
Baltimore, Maryland 21211

Biorasi is a customer-focused, full-service, contract research organization (CRO) that optimizes
the design and delivery of clinical trials for its
sponsors, powered by our proprietary TALOS™
project management system. Biorasi is a leader
in neurology, nephrology, dermatology, oncology, and the emerging digital therapeutics market. Established in 2002, Biorasi is headquartered
in Aventura, FL, with office-based teams around
the globe. From its regional presences, Biorasi is
able to directly support studies in the Americas,
Europe, and APAC.
info@biorasi.com
+1 786 388 0700
	18851
18851 NE 29th Ave., Suite #800
Miami, Florida 33180
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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

Cryoport is redefining logistics for the life sciences industry by providing a platform of temperature-controlled supply chain solutions,
serving the Biopharma, Reproductive Medicine, and Animal Health markets. We support
life-saving advanced cell and gene therapies
and deliver vaccines, protein producing materials, and IVF materials in over 100 countries
around the world.

www.cryoport.com
+1 949 470 2300
17305 Daimler Street
Irvine, CA 92614

Evolve Biologics is a new kind of biologics company. We’re built around a next-generation technology for bringing critical therapeutics to the
people who need them. We believe our patented
next-generation technology, PlasmaCap EBATM,
is the first major advancement in the field since
the 1940s. We believe it will help us deliver critical plasma-derived therapeutics at higher levels
of purity, efficiency, and quality than conventional methods can.

www.evolvebiologics.com
+1 646 569 5711
420 Ambassador Drive
Mississauga, Ontario L5T 2J3 Canada
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Catalent is a global provider of drug delivery
technology for drugs and biologics. The company has over 30 locations across five continents
and is headquartered in Somerset, New Jersey.
A leader in drug delivery solutions, Catalent
has developed unique delivery technologies
that include softgel solutions, Liqui-Gels® capsules, Vegicaps® capsules, Zydis® fast dissolve,
controlled-release and inhaled-dose forms.
Catalent provides integrated solutions to take
a product from design to clinical trial, to plant
and to pharmacy.
www.catalent.com
+1 732 537 6200
14 Schoolhouse Road
Somerset, NJ 08873

CSafe Global offers a full suite of cold-chain
shipping solutions and is the only provider of active air cargo solutions as well as passive parcel
and cell and gene solutions. With a robust air cargo container fleet and artificial intelligence lease
forecasting system, we can ensure a 100% delivery guarantee on our leased containers. Combined with an unlimited supply of reusable parcel
and cell and gene packaging and 24/7 customer
and technical service, CSafe is well-positioned to
be your partner of choice for the cold chain.
csafeglobal.com
+1 937 245 6350
2900 Dryden Road
Dayton, OH 45439

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,
on-hand inventory of reliable used machines.

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

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

www.dynamk.vc
3 0 Wall Street, 12th Floor
New York, NY 10005

Genoskin is a biotech company founded in
2011, located in Boston, MA and Toulouse,
France. The company provides ready-to-use,
standardized, immunocompetent and injectable human ex vivo skin assays that are alive
and functional for 7 + days. Genoskin has the
only living injectable human platform on the
market, which enables accelerated generation
of actual human data applicable to all drug
development. The technology bridges in vitro
and clinical testing, enabling earlier generation
of relevant human data.
www.genoskin.com
+1 617 416 5358
4 Technology way,
Salem, MA 01970
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Grifols Partnership is a business-to-business
contract development and manufacturing platform for sterile solutions (small molecules) and
lipid emulsions with over 75 years of experience
in producing high-quality intravenous solutions
for the pharmaceutical industry worldwide.

www.partnership.grifols.com
+34 93 571 21 99
Avinguda de la Generalitat,
152 Parque Empresarial Can Sant Joan
08174 Sant Cugat del Vallès,
Barcelona, Spain

iBio is a contract development and manufactur- ing organization equipped to take clients
from the early stages of product selection
through regulatory approval and commercial
product launch. iBio’s technology platform and
facility ca- pabilities are applicable to the development of a range of biologics, and combination medical de- vices and often provide significant time and value advantages over traditional
approaches.

www.ibioinc.com
+1 800 627 5361
4307 Emperor Boulevard, Suite 210
Durham, NC 27703

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
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Grifols Recombinant Protein CDMO provides
CDMO services for bulk recombinant proteins
produced by microbial and mammalian expression systems for use in diagnostics, therapeutics, and vaccines. Based in the San Francisco
Bay Area, they have three decades of process
development and GMP manufacturing experience, and they support long-term relationships
through expertise, quality, and reliability.

www.grifols.com
+1 510 923 5181
4560 Horton Street
Emeryville, CA 94608

Invest Northern Ireland is the economic development agency for Northern Ireland. We attract
inward investment to the region and help local
businesses export internationally. Our Americas
team supports the business relationship between Northern Ireland and the USA, Canada,
and Latin America. We offer tailored overseas
expansion guidance on market development,
property selection, and talent sourcing. We also
offer financial support including tax incentives
and grants for employment, training, and R&D.
www.investni.com
+1 800 181 4422
1 Bedford Street
Belfast BT2 7ES, UK

PPD is a leading global contract research organization providing comprehensive, integrated
drug development, laboratory, and life cycle
management services. With offices in 46 countries and approximately 24,000 professionals
worldwide, PPD applies innovative technologies, therapeutic expertise, and a firm commitment to quality to help customers bend the
cost and time curve of drug development and
optimize value in delivering life-changing therapies to improve health.
www.ppd.com
+1 910 251 0081
929 North Front Street
Wilmington, NC 28401-3331

Haig Barrett Inc. facilitates the optimization of
innovation, technology, culture, and products to
stimulate the growth and profitability of organizations. Its senior expert consultants multiply the
force of clients’ teams by offering the data-driven
insights and expertise needed to grow their business faster.

www.haigbarrett.com
+1 323 376 6012
6136 Frisco Square Boulevard, Suite 400
Frisco, TX 75034

Medevice was founded in 2011 by entrepreneurs
from the healthcare industry and was the first
Seed fund in France 100% specialized in MedTech
and e-Health. We help build sustainable and
financially healthy companies with significant
impact on patients life. We have developed an innovative methodology at strategical and operational levels. The Medevice management team
offers strategic mentoring for the key topics to
be addressed in each company we invest in.
www.medevice.eu/
+1 33 6 27 47 61 54
	37 rue Cassiopée
74650 Chavanod
France

Rentschler Biopharma SE is a leading CDMO,
focused exclusively on clients' projects. The
company offers process development and
manufacturing of biopharmaceuticals. Rentschler Biopharma's high quality is proven by
its long-standing experience and excellence as
a reliable partner for its clients. In order to offer solutions across the entire value chain, the
company has entered into a partnership with
Leukocare AG.
www.rentschler-biopharma.com
+49 7392 701 0
Erwin-Rentschler-Str. 21
88471 Laupheim
Germany
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At Sosna & Co., clients come first. They leverage their global network to make impactful
connections for their business partners. As
every business faces unique challenges, they
work closely with their client to create customized solutions. They are at the forefront
of innovative technologies, representing biotech, devices, digital therapeutics, pharma,
and generics.

www.sosnaco.com
+1 587 892 1191
277 Bridge Street West
Napanee, Ontario
K7R3K8 Canada
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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.

www.trirx.com
+1 256 489 8867
101
 Merrit 7
Norwalk CT, 06851

TFF Pharmaceuticals, Inc. is a clinical-stage
biopharmaceutical company focused on developing and commercializing innovative drug
products based on its patented Thin Film Freezing, or TFF, technology platform. Early testing
confirms that the TFF platform can significantly
improve the solubility and absorption of poorly
water-soluble drugs, a class of drugs that comprises approximately one-third of the major
pharmaceuticals worldwide, thereby improving
their pharmacokinetics.

www.tffpharma.com
+1 215 880 2632
2600 Via Fortuna, Suite 360
Austin, Texas 78746

Follow us on social media
ThatsNice_Marketing
Vetter is a global contract development and
manufacturing organization (CDMO) headquartered in Ravensburg, Germany, with production
facilities in Germany and the United States. The
company has long-term experience offering services ranging from early development support,
including clinical manufacturing, to commercial
supply and various packaging solutions for vials,
syringes, and cartridges.

walkernigel

Our Sponsors – Driving the Future of Healthcare

2020 Large Molecule Therapeutics
& Vaccines Market Report & CDMO
Pricing Study + COVID-19 Update
Pricing Intelligence and Data for Innovators
If you are an innovator of any size looking to outsource development and/or
manufacturing for fast-tracked COVID-19 therapeutics or vaccine programs, the
Nice Insight 2020 Large Molecule Therapeutics & Vaccines Market Report &
CDMO Pricing Study + COVID-19 Update is your resource for information. With
in-depth profiles on 49 Biologics CDMOs that offer outsourced services, you can
determine which companies are a match for your COVID-19 projects. The report
also includes pricing data, so you can calibrate your cost expectations
with competitive pricing comparisons.

What You Get With the Report
+ Overview of COVID-19, SARS-CoV-2, and early therapeutic and vaccine
development efforts.
+ 2019 pricing benchmarks based on actual quotes given by providers for all
typical service line items within biologic development projects.

www.vetter-pharma.com
+49 (0) 751 3700 0
Eywiesenstrasse 5
88212 Ravensburg, Germany

Available Now!
at PharmasAlmanac.com

+ Ability to measure whether your pricing levels are right against high, low,
and median pricing in the marketplace.
+ A comprehensive view of the competitive landscape with a directory of 49
Biopharmaceutical CDMOs curated as relevant to COVID-19 programs across
major regions, including capabilities, capacity, proprietary technologies, and
facility locations.

S PE CIAL THAN K S TO :
Agilent Technologies

+ Input from subject matter experts (SMEs) from CDMOs and buyers of
outsourced services.

Alcami
BASF
DuPont Nutrition and Biosciences
Hovione
Minakem
PCI Pharma Services
Thermo Fisher Scientific
Vectura

P.92

Virscio

+ Segmented breakdown of the biologics development market by scientific
process, therapeutic areas, regions, clinical and commercial production, etc.

+1 212 366 4455

+ Analysis of advanced therapeutics in development, novel expression
platforms, and advances in technology.

Nigel Walker

Gain More Understanding Of:

nigel@thatsnice.com

+ High, low, and median pricing for all typical Biologics CDMO services
See how some of the trip’s sponsors are
facing the future of healthcare.

For more information, visit us at www.pharmasalmanac.com/roadto2021

Call or email for
more information

+ Benchmark pricing and capacities among Biologics CDMOs

Managing Director

Phill Neill

+ Where capacity exists worldwide

Digital Marketing Director

+ Awareness levels and perceptions of Biologics CDMO providers

phill@thatsnice.com

+ What matters to innovators seeking a CDMO for COVID programs
+ How to select the best outsourcing partner on accelerated timelines
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www.niceinsight.com

pioneers

DISCOVER
THE FUTURE OF
HEALTHCARE
At medical school in Prague, Gerty Radnitz found her two
life’s passions – biochemistry and Carl Cori. Married in 1920
after she received a Doctorate in Medicine, Gerty Cori and her
husband left the political risks of Europe two years later and
found a thriving scientific community in the United States.
They worked initially in Buffalo, New York, then later at
Washington University in St. Louis, Missouri.

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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