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Well Prepared to Tackle
New Pandemics

BIOMANUFACTURING

If you want to successfully guard against future pandemics,

you're going to need a good plan - and the right kind of vaccine producers. WACKER and

CordenPharma have been commissioned by the German government to prepare their

mRNA vaccine production lines for a new pandemic.

It pays to play safe. The Covid pandem-
ic made that pretty clear. Better to be
safe than sorry. A great many people
took this advice to heart. Everyone was
able to do something to stop the spread
of the virus - such as wear a mask, keep
their distance, or get tested. But the pan-
demic only became manageable once
Covid vaccines - which were developed
in record time - were made available,
preventing further death and suffer-
ing. Innovative vaccines based on mRNA
(messenger RiboNucleic Acid), in par-
ticular, were in high demand at the start.
“The experience with scarce vaccines
led to the German government’s deci-
sion secure production at home, so to
speak,” explains Dr. Andreas Anton, head
of Wacker Biotech’s pandemic-prepar-
edness project in Halle (Saale). Phar-

maceutical producers with appropri-
ate vaccine expertise and capacity were
then invited to apply for pandemic-pre-
paredness contracts. Having joined forc-
es with CordenPharma, we did precisely
that, because in combination, we cover
the entire process chain for producing
mRNA vaccines. Alongside four other
companies, we were awarded a contract
in April 2022.”

That was the go-ahead for these com-
panies to start taking all the necessary
steps to achieve pandemic prepared-
ness. In particular, the managers that
WACKER and CordenPharma put in
charge of the project now faced a hercu-
lean task involving an ambitious sched-
ule: both companies needed to create the
relevant setup and capacities in just two
years. “In the event of a new pandemic,

Dr Alexander Radspieler (left), Global Project Manager at CordenPharma,
and Dr Andreas Anton, head of Pandemic Preparedness at Wacker Biotech

with Germany needing huge amounts of a
particular vaccine for its population, the
government would put our two compa-
nies in contact with the company that had
developed the mRNA vaccine in ques-
tion,” explains Dr. Alexander Radspieler,
CordenPharma’s Global Project Manag-
er, whose coordinating role is similar to
that of his WACKER counterpart. Corden-
Pharma has in-depth expertise in lipids
and lipid nanoparticles and has many
years of experience in terminal and asep-
tic filling. Wacker Biotech has become a
specialist in therapeutic proteins, living
biotherapeutic products, plasmid DNA
and conventional vaccines based on mi-
crobial systems. It was one of the first
companies to address the production of
mRNA vaccines. Both companies joint-
ly take on the vaccine’s complete pro-
duction: from the bioengineering of the
mRNA, starting out from plasmid DNA,
through to formulation with lipid nano-
particles and the sterile filling of the fi-
nal vaccine (see chart). “All the critical
manufacturing steps must take place in
Germany. That was specified by the Ger-
man government to ensure the country’s
vaccine supply. Equally, all the produc-
tion steps must take place in the Euro-
pean Union,” explains Radspieler. “The
idea is to stop being dependent on glob-
al supply chains. The importance of be-
ing independent in this respect was made
patently clear by the Covid pandemic.”
This was the reason for Wacker Bio-
tech’s choosing the site in Halle, Germa-
ny. A major expansion project was taking
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Four new production lines for biopharmaceuticals were installed in Halle (Saale), Germany.

place at Halle’s Weinberg Campus Tech-
nology Park. CordenPharma decided to
obtain pandemic-preparedness status
for its production sites in Frankfurt am
Main (Germany), Chendve (France) and
Caponago (ltaly). All these sites were
required to provide suitable production
capacity by Q2 2024 to enable the annu-
al production of 80 million vaccine units.
“To meet this target, we mainly invest-
ed in Halle,” says Anton, who coordi-
nates this large-scale project. “We have
drawn up extensive schedules and pro-
ject plans to achieve everything by the
two-year deadline. After all, it was nec-
essary to plan and erect a new building,
obtain the requisite equipment, and take
on and train considerably more staff.”

Bodyguards for the mRNA Active
Ingredient

As the central process steps take place
in Halle, the site plays a key part in the
pandemic project. “Put simply, the first
thing we do there is to use the phar-
maceutical company’s specifications to
make the plasmid DNA. That is the start-
ing material for producing the mRNA ac-
tive ingredient,” explains Anton. Corden-
Pharma’s expert Radspieler adds: “The
next stage involves our various lipids, as
the vaccine is formulated in Halle, too.

This is almost the last process stage,
in which the mRNA is combined with li-
pids to form lipid nanoparticles, or LNPs,
and packed into a lipid envelope that pro-
tects the sensitive vaccine on its way into
the muscle cells at the injection point.
But first, the frozen vaccine is sent to
our sterile filling center in Caponago,
northern Italy, where the vaccine is put
in prefilled syringes or vials.” As part of
measures to combat pandemics, Cord-
enPharma launched two major expan-
sion projects. In one project, the size of
the lipid production area was increased
to make it possible to produce the neces-

sary quantities. This project also involved
investing in supercritical liquid chroma-
tography, which is an environmentally
compatible purification strategy for li-
pids. In the other project, CordenPharma
extended its existing sterile filling capac-
ity so that it would be able to supply clin-
ics, vaccination centers and doctor's sur-
geries with the necessary vaccine doses.

After being successfully qualified and
confirmed by the German government,
WACKER and CordenPharma have been
in a state of pandemic-readiness since
June 1, 2024. To make it possible for
mRNA vaccines to be produced in huge
quantities, if need be, the new building
in Halle includes four production lines
for biopharmaceuticals - thus quadru-
pling Wacker Biotech’s capacity. Anton,
as project manager, and his team have
everything under control there: time
management, adjustment of schedules,
coordination of, and communication with,
partners, service providers and Germa-
ny’s Center for Pandemic Vaccines and
Therapeutics (ZEPAI). On 1 October 2021,
the German Federal Ministry of Health
(BMG) established ZEPAI at the Paul-
Ehrlich-Institut (PEI) in an effort to better
manage pandemic response in the field
of medicinal products by establishing a
framework for making pandemic vac-
cines available as fast as possible. Anton
and Radspieler ensure that everything is
good to go - first and foremost the nec-
essary state-of-the-art equipment for

Capacity for 80 million vaccine doses a year
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pDNA, mRNA & LNP Manufacturing Services

Formulation of
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bioprocess engineering. "As we don't
know the name of the customer who will
be approaching us with his vaccine on day
X, we basically need to be prepared for
everything,” explains Anton. “When we
built the new facility, we adopted a mod-
ern model process and planned for as
much flexibility as possible.”

Flexibility for Production Lines

Luckily, WACKER and CordenPharma are
used to rapidly switching from one cus-
tomer project to another: both are CD-
MOs, or contract development manu-
facturing organizations, so it's standard
procedure for them to switch to different
production processes quickly and adept-
ly. “As CDMQOs, we make our production
lines available to a wide variety of cus-
tomers from the chemical and pharma-
ceutical sectors so that their complex
modalities can be manufactured, with
WACKER taking on this role for biotech
firms,” explains Radspieler. “Alongside
our production sites, we provide addi-
tional customer support in the form of
our many years of in-depth experience.
We also make our expertise relating to
process management and process en-
gineering available.”

To ensure maximum flexibility, WACK-
ER relies on what is known as the ball-

room concept in Halle. “This means that
there are no permanent piping systems
in our production facilities. Everything
is designed to be as variable and modu-
lar as possible. It's particularly easy to
move equipment in or out of rooms. We
are trying to represent a cross-section
of technologies that are highly likely to
be needed.” Wacker Biotech and Cord-
enPharma have likewise adopted the
notion of ‘warm base’: production facil-
ities and staff can be deployed instant-
ly. The necessary starting and auxiliary
materials are on hand as well. The inter-
site logistics strategies, too, can be im-

plemented immediately. “If the German
government gives the order to produce
mRNA vaccines, we switch over to pan-
demic mode and can start the produc-
tion process shortly after,” explains the
WACKER expert. “The strategy put into
effect here is one of permanent pan-
demic preparedness, which also bene-
fits our customers. This makes us very
flexible, enabling us, during normal cus-
tomer business, to implement projects
rapidly and with a high degree of sup-
ply security.”

So as not to run the risk of delays,
both companies need sophisticated HR
strategies, production planning and
stockkeeping. Radspieler explains the
reasons why: “During non-pandemic
periods, our facilities are busy dealing
with customer projects. As a result, we
always keep production areas available
for standby capacity, just like Wacker
Biotech does. Or we can switch to other
sites in the case of established custom-
ers - as would be the case with us when
it comes to lipid production. This means
that we must plan in great detail to avoid
bottlenecks elsewhere,” explains Rad-
spieler. Anton adds: “"We use at least
50 percent of our capacity for custom-
er projects, while the other half is re-
served as standby capacity for vaccine
production. The German government
pays us compensation for doing so. Our
production sites need a good mix of pro-
jects that make it easier for us to move

“Ballroom”: production suites featuring equipment that can be used with great flexibility.
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something from A to B. For this reason,
we are setting up redundant production
lines.” Stockkeeping is of equal impor-
tance for the pandemic project: all the
raw materials required, such as chem-
icals, enzymes and single-use systems,
i.e. filters or plastic bags, must be pre-
sent. “That's why we designed a special
storage and monitoring system so that
stocks can always be kept fresh, so to
speak”, explains Anton.

Both WACKER and CordenPharma
profit from the fact that they were di-
rectly involved with their own projects at
the start of MRNA vaccine development,
which allowed them to gain experience.
“For instance, our expertise meant that
we were the ones that produced the li-
pids for the Moderna vaccine. These li-
pids relate, on the one hand, to choles-
terol and phospholipid - two standard
products - and on the other hand, to two
specialty lipids that Moderna developed,”
says Radspieler. “The LNPs are impor-
tant for mRNA vaccines in two respects:
first, as a protective envelope, second,
to enable bioavailability,” explains the
CordenPharma expert. During the Covid
pandemic, Wacker Biotech successfully
produced a clinical mRNA candidate vac-
cine, thereby gathering invaluable expe-
rience. The process technology needed
for industrial-scale mRNA vaccine pro-
duction was scaled up at WACKER's Am-
sterdam site and laid the groundwork
- not only in terms of the pandemic-pre-
paredness plan, but also as regards set-
ting up the mRNA competence centerin
Halle. WACKER invested more than 100
million euros in this expansion project.
Over the coming years, the Group intends
to spend an annual average of some 80
million euros on its biotech operations.
This is yet more proof of WACKER's con-
fidence in this future technology.

Successful Recruitment

“To join the top league, we had to take
on a lot of staff in a very short period of
time and we put a great deal of effort
into recruiting highly talented person-
nel. As we cover the entire value-crea-
tion chain, we need to recruit employees

Aseptic filling equipment at
CordenPharma in Caponago (Italy)

from different disciplines such as chem-
ical and pharmaceutical technicians, IT
specialists and quality managers,” says
Anton. “We've been very successful here
so far, thanks to an advertising cam-
paign featuring influencer videos to tar-

get young people as well. It took us just
one year to recruit more than 100 peo-
ple,” he recounts proudly. An equally
state-of-the-art approach was adopted
when it came to familiarizing new staff.
“On the one hand, we involved new em-
ployees in ongoing production at other
corporate units. On the other, we set up
dedicated training rooms so that new
staff members could learn how to op-
erate the various pieces of equipment
needed for their work. If a particular
piece of equipment wasn't yet physical-
ly available, we used virtual reality mod-
ules to make the most of the familiariza-
tion phase,” explains Anton.

It’s ALl About Well-Laid Plans

The experts from Wacker Biotech and
CordenPharma repeatedly stress that a
huge number of aspects need to be tak-
en into consideration. Pandemic pre-
paredness depends on well-laid plans -
and it's essential to be in close contact
with all the various parties involved in
the project. After all, you want to play
safe in the event of a new pandemic.

Partner for Innovative
Biopharmaceuticals

The pandemic-preparedness project is not the only result of the very close
cooperation between Wacker Biotech and CordenPharma. The two compa-
nies collaborate in other areas too: for instance, they started a development
partnership in December 2021. Its focus is on creating an extensive pool of
experience in terms of lipids and lipid nanoparticles (LNPs) so as to provide
a broad portfolio for mRNA vaccines. The two companies are also working
on the production processes and scale-up for industrial manufacturing of li-
pids to meet increasing market demand. Lipids are an essential part of ad-
vanced drugs because they safely convey the active pharmaceutical substanc-
es to their destination in the patient’s body. LNPs form a protective envelope
around mRNA actives, antibody or protein replacement therapeutics. What's
more, the work performed by Wacker Biotech and CordenPharma on inno-
vative lipids includes collaboration with two German universities: Humboldt-
Universitat in Berlin and Ludwig-Maximilians-Universitat in Munich. The idea
is to integrate the knowledge gained into an artificial intelligence model with
the aim of issuing statements about suitable lipids more quickly in the future.
www.wacker.com/biologics www.cordenpharma.com ]
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