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The pharma industry is on the move. This fact was reflected in the lively
discussions at this year's Pharma Forum, held at Optima in Schwaebisch
Hall. The industry is always on the lookout for innovations and answers
to the question about the future of production.
The answers came in technically challenging presentations covering
the latest industry issues. Along with gaining insights into the latest
machine technologies, visitors were able to form their own impression
of the direction being taken by the industry, and what solutions
Optima has in store for the future. In our title article, you can read about
the subjects that have shaped the debates this year.
In this issue, we will go into more detail on the topics that fascinated
our visitors at the Pharma Forum. Read more about how Optima
Pharma is developing an automated solution for cell and gene therapeutics on page 12. Our first practical reports from customers such as
LEO Pharma have shown that our CSPE approach is a success. On the
following pages, you can find more exciting digital and analogue success stories from the world of Optima.
Enjoy getting information, deepening your knowledge and reviewing
the Pharma Forum.
Yours
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Steinbeisweg 20 | 74523 Schwaebisch Hall | Germany
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There are high hopes in medical circles
for cell and gene therapeutics. However,
manual production is complicated. This
is why Optima Pharma is developing an
automated solution.

NEWS

12

High-tech
for cells

Aprogen isolator launch
is built on isolator technology
made by Optima

26
Megaproject
Optima creates seven plants on two
continents for Siemens Healthineers

8

32

What is driving
the industry

Success story
From pilot project to new, innovative
sterility test isolator: Vetter Pharma
and the STISO

Speakers inspire visitors at the Pharma
Forum 2019 with cutting-edge topics

22

Isolator launch
in South Korea

When everything
has to be right

High-tech for cells

For sensitive ELISA test kits, precise
coating systems such as the
OPTIMA ImmuCoat® are called for

Optima develops a production facility
for cell and gene therapeutics

16
Turbo for Turnkey

Aprogen is one of the first two companies in
South Korea to be using isolator technology in
a high-speed syringe system. In Asia, isolator
technology is uncharted territory. You can find
out why a growing number of Asian companies
are interested in this technology in our user
report from page 22 onwards..
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In early projects, the CSPE approach has
successfully reduced the time-to-market

OPTIMA
TOTAL CARE

CSPE: Turbo
for Turnkey

Optima Pharma's CSPE process is paying
dividends. The example of LEO Pharma shows
how machine users can save valuable time
when starting production. In this, the new
CSPE center is playing an important role.
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Our news in brief
The hot topics in the world
of Optima at a glance
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Pharma 4.0
How virtualization
makes pharmaceutical
plants future-proof
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NEWS
OPTIMA wins Biotech Innovation Award
Optima was awarded the Biotech Innovation Award at Interphex 2019 in New York,
having impressed the judging panel with its DECOpulse® decontamination technology by Metall+Plastic. “Interphex is a very important trade show for Optima Pharma.
We’re thrilled with how things went,” reports Ulrich Unterriker, Managing Director of
Optima Machinery Corporation, the American subsidiary of the Optima Group. “It’s
especially great to receive the Biotech Innovation Award.” This industry prize is awarded to exhibiting companies whose products do more than just meet current
industry standards; instead they go a step further, helping make pharmaceutical
processes simpler and more straightforward for users. DECOpulse® halves the length
of the decontamination cycle and reduces the impact on equipment, materials, and
products from H2O2.
» More about this topic: www.optima-packaging.com/biotechaward
From left to right: Matthias Aster (Metall+Plastic), Dena Flamm
(Optima Machinery Corporation), and Thomas Bertsche
(Metall+Plastic) were delighted to receive the Biotech
Innovation Award.

3,600 visitors to the
OPTIMA Family Day
The Family Day at Optima took place on July 13. The event
for the staff at German locations and their families attracted more guests than ever before. The company counted
3,600 visitors. There was more on offer than ever before:
Young and old alike were delighted by the variety of activities they could take part in, provided by the company's
partners, with a wide variety of speciality dishes, Capoeira
shows, and children's play stations. Machine demonstrations and guided tours through the new logistics center
gave relatives an insight into daily life at Optima. This day is
also all about attracting young talent. At the "Talent
Management" station, people interested in training found
committed trainees who were there to answer their questions on all Optima junior events. These include Robotics
working groups in schools, the "DO-IT!" event and
Makeathons.

OPTIMA awarded for cutting-edge
human resources management
At an awards ceremony on July 15, Allianz Industry 4.0 honored companies that
leverage the potential of Industry 4.0. Among the sought-after innovations are organizational processes such as those introduced by Optima with its 'Human Resources
as a Transformation Accelerator' program. It includes, among other things, numerous
further training courses on digital topics and agile work. In line with this, Optima is
about to enter into a company agreement which will regulate mobile, flexible
working.

OPTIMA pharma inaugurates CSPE Center
On June 26, Optima Pharma's new assembly hall was inaugurated. It
has been named the CSPE Center. In what was a festive ceremony, Hans
Buehler, Managing Director of the Optima Group, handed over the
state-of-the-art building to the staff of Optima Pharma. The new building, with an area of 4,600 square meters, creates the space needed for
large-scale turnkey systems and optimal working conditions for the
employees. Optima has invested a double-digit million sum. In his
speech, Hans Buehler underlined the structure's importance for Optima
Pharma: "This building will make it possible for us to build large pharmaceutical plants, some of them multi-story." In the past year, Optima
Pharma has introduced CSPE (Comprehensive Scientific Process Engineering), a technical and scientific approach that significantly shortens
the delivery and commissioning times of complex turnkey plants
(p. 16 - 21). As a result of the new infrastructure, "integrated acceptances" are now possible within the scope of the new, future-driven CSPE
processes. The complete system – consisting of isolator and filling and
capping machines – is thus fully tested in near-real-life conditions and
approved on site in Schwaebisch Hall.
» More about this topic: https://www.optima-packaging.com/cspe

COMEDCO receives 2019 ICE Award
COMEDCO won the 2019 ICE Award in the "Innovative Special Foils" category. The
cooperation between Optima Life Science and Coatema makes it easier for companies to launch manufacturing, finishing, and packaging of transdermal patches and
oral disintegrating films. The ICE Award commends exhibiting companies from the
converting industry for best practice, innovation, excellence, and outstanding achievement. Numerous companies from various countries submitted their entries in four
categories.
» More about this topic: www.optima-packaging.com/ice-award-2019
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‹

The pharmaceutical
challenges of the future
require new technical
concepts, and Optima
Pharma has responded
with an immense variety of new solutions.
These include robotics
for a wide range of
applications as well as
highly efficient fumigation systems (pictured)
for decontamination.

‹

Now in its seventh installment,
the Pharma Forum 2019 attracted
200 visitors from 25 countries to
Schwaebisch Hall.

‹

Over two days, the Pharma Forum
2019 offered a wealth of valuable
information: from digitalization
and plant flexibility to the successful
management of complex techno
logy and projects.

ENTHUSIASTIC
PARTICIPANTS AT THE
PHARMA FORUM
That discussions are necessary and good for the pharmaceutical industry was once again
demonstrated by the Pharma Forum organized by Optima Pharma, the most recent installment
of which took place in Schwaebisch Hall on September 18 and 19. In a nutshell, the Pharma
Forum comprised 200 participants from 25 countries, nine speakers, a podium discussion, and
a tour of the latest machine technology.
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Sharing experiences, learning from one another, networking, and getting to know new trends and developments –
these are the characteristics of the Pharma Forum. Biotechnologically produced drugs, in particular, proved to be a
major topic of conversation because their special properties
and potential are truly shaking up the industry like never
before. Sanofi’s Yatin Gokarn (USA) reported that more than
50 percent of research and development is now in the field
of biotechnology drugs. This dawn of a new era could be
clearly felt and experienced at the Pharma Forum.
Alexander Haig (Catalent) and other speakers agreed that
today multiproduct-capable systems for the often sensitive
biopharmaceutical drugs are therefore needed. Due to the
all-round complexity, sound plant engineering today can
only succeed with close collaboration between customer
and supplier, whereby the challenges virtually always differ
from project to project. Special robot and transport systems
are therefore increasingly deployed in aseptic processes.
Many of the new drugs are highly potent, which means
they are extremely effective even in very small quantities.
Topics of discussion ranged from the necessary protective

mechanisms, such as specific pressure zone concepts or the
ideal placement of special filters in the plant, to the logistics
for the pharmaceuticals and treatment of consumables
with product contact. Rainer Gloeckler presented the strategies of the specialized CMO (contract manufacturing organization) service provider Swissfillon.
Just how important technical innovations ultimately are for
patients was made clear several times. The audience was
particularly touched by the contribution of Dr. Annette
Kuenkele, senior physician at the Berlin Charité hospital,
who talked about a case of a child suffering from leukemia,
where all known therapies had failed. Thanks to a new type
of therapy (CAR T-cell therapy), the girl’s tumor cells have
disappeared and not returned for seven years now. This is a
therapeutic approach with a very high success rate, which
can now be statistically demonstrated as well. However, this
therapy is still immensely expensive and elaborate, and the
drug is extremely sensitive. In order to make such therapies
widely available, technology needs to step up to the task –
with highly flexible solutions starting with diagnostics and
spanning the entire production chain.

o-com pharma - life science | December 2019

9

EVENT

Time and again, with real-life conditions in mind, the focus Pharmaceutical industry
of the Pharma Forum returned to the cost aspect – right up is on the move
to the question from which batch sizes it pays to invest in
equipment to sterilize the containers, or when the presteri- This example also shows how much the pharmaceutical
lized ready-to-use (RTU) components are an advantage. It is industry is on the move, even though it describes itself as
certain that with the advent of biotechnological drugs even conservative – not least due to the stringent regulatory
small batches must be processed safely and highly effici- requirements of the health authorities. One aspect that
ently. Galina Hesse (Sanofi, Germany) had no doubt that became clear at the Pharma Forum is that although innovadigitalization will play an important role here in the near tions are demanded and desired by health authorities, their
future. Not only in the form of complete process automa- introduction is often faced with major bureaucratic hurdles
tion, which is already virtually the norm today; rather, it is – both in drug development and in the manufacturing proabout avoiding predictable problems in systems, for cesses of the ready-to-use product. Still, pharmaceutical
safety is and will remain the highest priority – something
example, by means of data analysis.
Biosimilars are on an exciting path. Similar to generics for else all speakers and participants unanimously agreed on.
chemically produced drugs, they promise cheaper patient The requirements and paths to this goal are more diverse
care but with biopharmaceutical drugs whose patent pro- than ever. Ultimately, the panel discussion also focused on
tection will expire. This is where the technical requirements the question of what the future of aseptic production looks
for market entry are just as high as for the biological origi- like.
nals, explained Javier Camposano (Celltrion). At the same Several answers to this question were presented during a
time, the relevant international regulations are still far from tour of a section of the production and the new Optima
harmonized, which is currently still negatively influencing Pharma CSPE (Comprehensive Scientific Process Engineering) Center. Participants enjoyed a firsthand look at new
market entry and costs.
handling and transport systems, robotics in various
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applications, entire turnkey lines including for highly potent
drugs, innovative sterility test isolators, new highly efficient
isolator decontamination systems, and gained insights into
freeze-drying technologies, and digitalization strategies.

Coordination in the CSPE Center
saves valuable time
The pharmaceutical experts were even impressed with the
special building technology of the CSPE Center, which is a
prerequisite for integrated factory acceptance tests (iFATs).
Supply lines for all required media were unobtrusively integrated into the hall floor. The extended hall height means
that the HVAC (heating, ventilation, air-conditioning) components of isolators can now also be accommodated. Complex lines can now already be coordinated and tested in the
factory instead of later at the customer’s site. All in all, visitor
feedback about the Pharma Forum and about Optima as
organizers was very positive: “We knew after the very first
lecture that it was worth attending,” noted one
participant.

MORE ABOUT THIS TOPIC
https://pharma-forum.optima-packaging.com/en
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IMPORTANT FOR YOU
•

 ell and gene therapeutics are
C
regarded as the hope for the treatment of diseases that have been
incurable up to now.

•

 ccording to surveys, many
A
biotech companies lack the right
manufacturing equipment.

•

 anual production is very timeM
consuming and labor intense.

•

 ptima Pharma is working on
O
a platform for the automated
production of drugs.

•

‹

In future, cell and gene
therapeutics will make
important contributions
to the treatment of
previously incurable
diseases.

T he platform will be based on
isolator technology and will
increase process reliability.

HIGH-TECH
FOR CELLS
12
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There are high hopes in medical circles of cell and gene therapeutics. However, their production is complicated. That's why Optima Pharma, in collaboration with an institutional partner,
is developing a production platform for automated manufacture and packaging of these
medicines.
In the future, cell and gene therapeutics will make important contributions to the treatment of diseases that were
previously incurable. Approval of the new gene-therapy
medicines Kymriah® and Yescarta® confirm this. The IGES
Institute, an independent research and consulting institute
for infrastructure and health issues, also anticipates a sharp
increase in cell and gene therapies, more than 40 other
gene-therapy medicines are almost ready for market. What
is more, by the end of 2018, over 350 CAR-T programs were
under development, 76 percent of them in the clinical test
phase.

However, the increasing demand for personalized cell and
gene therapeutics cannot be satisfied using current manufacturing methods. Surveys suggest that almost half of the
biotech companies polled lack the equipment needed to
provide the necessary processes. Individual production is
generally manual, very time-consuming and labor intensive. This generates high costs for the producing companies. Experts estimate the production costs alone for the
mainly manual processes for Kymriah® at around 100,000
Euros per patient. Therefore, new industrial processes to
automate production are necessary.

o-com pharma - life science | December 2019
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›

Until now, cell
preparation has been
primarily performed
manually. Thanks to
the production plant
that Optima Pharma is
developing, this
process will be automated in future.

A first rendering shows how
the production machine for
cell and gene therapeutics
might look.

Valuable synergistic effects

Maximum process safety

That is why Optima Pharma is developing a production
platform based on isolator technology, which will allow
automated production of medicines that complies with
the pharmaceutical industry's good manufacturing
practice guidelines. The production platform allows representation of the processes necessary to produce widely
varying cell- and gene-therapeutic products.
This includes cell selection, purification, necessary washing
steps and final formulation and filling. Standardized interfaces enable rapid transfer to cell reproduction incubation
and cultivation systems that are already established on the
market. Cell reproduction is explicitly not included in the
system, thus giving the user maximum flexibility and scalability, i.e. multiplication of this time-intensive process step.

The project is therefore ideally positioned to develop an
automated, modular, and closed manufacturing platform
based on isolator technology. This means that process
safety can be further improved, thus minimizing the risk of
loss of products for individual patients. One thing that helps
to ensure this is the automatic decontamination of all working areas. In addition, all process steps are automatically
documented during the entire production process. The
development team has reduced human intervention to a
minimum to protect the products and minimize any risk to
patients.
Potential users of the machine solution include major clinics, research institutes, pharmaceutical contract manufacturers, laboratories, start-up companies and large pharmaceutical companies. 

Dr. Andrea Traube
has worked at Optima Pharma
since November 2018 and leads
the Market Development area,
focusing on system solutions for
cell and gene therapeutics.

MORE ABOUT THIS TOPIC
» www.optima-packaging.com/cell-and-gene-therapeutics

14

o-com pharma - life science | December 2019

o-com pharma - life science | December 2019

15

STRATEGY

STRATEGY

‹

In the new CSPE Center,
isolators are mounted
on the pharmaceutical
plants with a crane
system. These offer a
maximum of safety
and accelerate the process sequences.

IMPORTANT FOR YOU
•

T he CSPE concept is already being used
successfully in initial projects, including
for LEO Pharma.

•

T he core is the CSPE Center, in which all
plant components of turnkey
projects, including the isolator, are
brought together.

•

T he fully technical-scientific approach
of CSPE is becoming the new industry
benchmark.

•

Minimized risks and maximum
safety at the start of production

•

 SPE accelerates projects and leads
C
to reduced time-to-market.

CSPE: – TURBO BOOST
FOR TURNKEY
Comprehensive Scientific
Process Engineering

J O I N T AC T I V I T Y

OPTIMA

Mockup

Engineering

C U S TO M

ER SITE

SITE

Design
Review

iFAT

It can be a long way from theory to implementation – but not so for CSPE (Comprehensive Scientific Process Engineering), which was launched by Optima Pharma in 2018. This process significantly
Transport
&
Move
in &
ConceptualKick-delivery and commissioning times of complexOptimization
shortens the
turnkey systems,
and numerous
proContract
S
I
M
U
L
A
T
I
O
N
S
of the Model
Delivery
Installation
phase
off
jects have already benefited from it.

SAT

A confident and rapid way to production

Inan Koyuncular (left) is the process
owner for CSPE. He is launching the
procedure on a project-by-project
basis and is taking with him all the
teams concerned across all locations.
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Useful media channels in the CSPE
Center: After the merger, all system
components can be connected without
major effort. Commissioning can start
swiftly.

The huge hall boasts high ceilings and is bright and much
airier interior than standard assembly halls, thus offering
plenty of room and so much more. At the official inauguration in June 2019 it was named “CSPE Center” – after all,
“commissioning hall” wouldn’t quite have done it justice!
What stands out are the two gigantic hall cranes with a
span of 30 m. Less noticeable is the cable and pipe guiding
system, which penetrates the entire hall floor and is indispensable for the designated use of the hall. During commissioning, pre-cycle development, and integrated FAT
(iFAT), it supplies the resulting pharmaceutical lines with
process heating and cooling as well as with demineralized

water and compressed air. Only one third of the 3,500 m²
of hall space are occupied during the first days of the 2019
summer. The first turnkey systems inaugurated with a successful iFAT are already on their way to customers.
The new hall is real proof that CSPE isn’t just a fanciful idea.
Optima has invested tens of millions in the construction.
Gerhard Breu, Chairman of the Optima Pharma Division,
proudly explains: “Now the infrastructural conditions have
been met as well. The first lines we planned, produced, and
supplied according to the CSPE concept prove that it
works.” That’s not least because the line commissioning
including the integrated FAT for filling systems, loading

o-com pharma - life science | December 2019
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Comprehensive Scientific
Process Engineering

J O I N T AC T I V I T Y

ConceptualContract
phase

Kickoff

OPTIMA
Mockup

Engineering

C U S TO M

ER SITE

SITE
Design
Review

S I M U L AT I O N S

iFAT

Optimization
of the Model

Transport &
Delivery

Move in &
Installation

SAT

Ready for
Production

Life Cycle
Management

A confident and rapid way to production

Several turnkey pharmaceutical lines have
already benefited from
the advantages of an
integrated FAT in the
new CSPE Center in
Schwaebisch Hall.

Read the related CSPE
strategy article from
o-com, February 2019:
www.optima-packaging.
com/cspe

›

units, and isolator, which can take place in the CSPE Center,
is just one aspect of CSPE. From the pre-design stage
through to delivery and training, Optima Pharma draws on
a variety of available features such as digital engineering,
simulation, and virtual reality. The aim is to keep the period
from customer inquiry to production start-up as focused
and error-free as possible, and to eliminate wasted time.

CSPE minimizes
time-consuming risks
“Our comprehensive technical-scientific approach will set
new standards in the pharmaceutical plant engineering
industry,” emphasizes Breu. Systems produced by means of
the CSPE process are available quicker, which shortens the
time-to-market of newly developed drugs. CSPE also minimizes the risks associated with large plant construction
projects. The process kicks in even prior to the design
stage – with a thorough analysis. Because only if potential
risks based on the experience gained from comparable
earlier projects are identified, can they be proactively
countered.
Risk minimization, from the customer's perspective, also
means that Optima Pharma checks the entire system in a
real test situation before delivery. The ability to merge all
parts of a turnkey plant at the manufacturer, put them into

18
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operation under near real-world conditions, and carry out
pre-cycle development, is unparalleled in the industry and
significantly shortens the final commissioning stage at the
customer's site. For this purpose, isolators are transported
from Optima's affiliate Metall+Plastic (M+P) in Radolfzell to
the Schwaebisch Hall site.

Integrated FAT without
“construction site hurdle”
Inan Koyuncular is process owner for the entire CSPE process. As the team leader, he coordinates the commissioning. In recent years, he witnessed during various projects
how things go without integrated FAT, when the separately pre-tested plant parts are not combined until they
reach the customer’s site. “A lot could happen that would
slow us down,” recalls Koyuncular: “Starting with the fact
that customers’ power supplies were at times unreliable.
Plant specialists therefore needed several days for interface
communication tests, which they usually do in just one
day. And even if everything ran smoothly, Optima experts
were involved in minute details concerning plant commissioning, e.g., in North America or Asia, for several days or
even weeks. This meant they were absent from Schwaebisch Hall and unavailable for other projects for extended
periods of time.”

“Our comprehensive
technical-scientific
approach will set new
standards in the
pharmaceutical plant
engineering industry.”

Today, Koyuncular knows how to
Methods such as
avoid these and similar hurdles in
digital engineering
the complex process from planand simulation have,
Gerhard Breu
ning to operating a plant. He has
incidentally,
been
Chairman,
Optima
Pharma Division
broken down the different stages
used for a long time
of CSPE in detail – from prein all Optima projects.
design and mock-up construction through design, basic The resulting valuable input can thus also be applied to
commissioning of the isolator, and construction and com- line commissioning in these projects.
missioning of the complete line to pre-cycle development
and iFAT; almost every single step has been recorded.
Thanks to these intensive tests, turnkey systems then mas- LEO Pharma benefits
ter the stage leading up to media fill at the user’s site much from process expertise
faster than before.
“The challenge is that some of our teams, who in the past Other projects go through the process from the very
operated more or less independently from one another, beginning. One of them, for example, on behalf of LEO
have to work hand in hand as part of the CSPE concept,” Pharma, a company specializing in dermatology and
says Koyuncular. This requires discipline and restricts cer- thrombosis, with five production sites. At its Vernouillet site
tain freedoms. In the future, everyone’s tasks and the exact in France, the company is currently investing in the protimeframe for their completion will be defined. As process duction of heparin based drug and has opted for a turnkey
owner, Koyuncular monitors everything and ensures that plant from Optima Pharma. “As early as in the proposal
everyone involved complies with the plan. The goal is to stage, we were able to explain step-by-step to the custoavoid unnecessary standstills and redundant overlaps of mer what to expect from CSPE and the associated benefits,”
explains Koyuncular. LEO Pharma quickly realized the
certain activities.
Various turnkey projects are currently in one of the CSPE underlying process expertise and understood how the
steps. Even if they started before the new Optima standard typical period of time from delivery of the plant until the
was adopted, they still benefit from the advantages of an start of production is shortened.
integrated FAT, at least during the final stages.

o-com pharma - life science | December 2019
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Simulations reveal
potential deficiencies
at an early engineering stage.

The simulation team is able to model the systems in an ever
more accurate way – thanks to the feedback from the iFAT,
which is systematically fed back as an empirical value. Here
you can see VHP (hydrogen peroxide vapor) distribution in an
isolator.

In the pre-design stage, some 50 tasks are already defined.
They range from the basic design of the isolator with
details such as fresh air intake, through the optimization of
the line layout in consideration of accessibility, etc., all the
way to preliminary tests such as plug setting. Initial flow
and OEE simulations facilitate the close collaboration and
coordination with the customer even at this early stage.
Next a mock-up is prepared, which for the first time shows
the entire system including the isolator – if only as a model.
Any positioning of gloves, doors, or environmental monitoring systems (EMS), for example, will later affect the isolator
load and thus the VHP cycle. Here too, customers like LEO
Pharma benefit from the consistently systematic approach,
which minimizes time lost.
In the meantime, LEO Pharma's turnkey plant has already
gone through the engineering stage. Koyuncular’s breakdown clearly shows the customer that nothing is left to
chance here. For example, detailed flow simulations or
strength calculations highlight weaknesses long before the
first mechanic even reaches for a wrench. The system is
optimized first and foremost during this stage: through calculations based on the 3D data and simulations provided
by the simulation team. If necessary, there are also second
and third simulation and revision rounds. “For LEO Pharma,
that wasn’t necessary. The technical engineering team had
done a great job right from the outset,” says Koyuncular.
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In fact, however, insights obtained from simulations in
comparable earlier plants were also incorporated. Koyuncular adds: “In our approach, the technical engineering
and simulation teams benefit time and time again from
feedback from the iFAT. This makes our models increasingly
precise and reliable.” The P&ID planning and the interface
concept, for example, could be finalized in no time for this
project. Just as straightforward was the coordination of the
security concept between Optima and M+P. Here, the fact
that all plant components come from a single source has
already paid off.

A well-planned merger
in the CSPE Center
All parts of the new line for LEO Pharma have since been
set up. After completion of the basic commissioning of the
isolator at M+P in Radolfzell, the commissioning team
determined that the transport and the merger with the
other line components, such as the bag unpacker, Tyvek
removal robot, and syringe-filling and closing machine,
would take place in late September 2019 – naturally, in the
CSPE Center in Schwaebisch Hall. Simulating later production conditions, the line was connected to media such as
ultrapure water. Individual interface issues between the

Piping and
Instrumentation
Diagramm

‹

individual machines could be resolved quickly, because until the start of production, but also manpower. Anyone
the necessary experts were instantly available in Schwae- who has had to use expensive freelancers for requalificabisch Hall.
tion, for example, can now have this important task taken
During commissioning, the comprehensive approach of care of by their own employees – and thus also keep the
the new method pays off once more: the quality of the knowledge gained in-house.
basic settings for the machines are no longer dependent
on the experience of the technicians. Rather, digital engineering and simulations together provide the basic para- Successful CSPE model
meters with high accuracy. Subsequent fine-tuning and reduces time-to-market
pre-cycle development are much faster than before. The
Chairman of Optima Pharma explains: “We’re seeing an In the future, every Optima Pharma turnkey project is set
essential paradigm shift here. Especially as the models are to benefit from the CSPE process including iFAT. The new
becoming more and more accurate as experiences are fed hall is reserved exclusively for this purpose. “We’ve listened
back. Simulation can even support later modifications to carefully to our customers,” says Gerhard Breu, explaining:
already delivered systems. We're switching from an experi- “The requirements of minimal time-to-market, as well as
ence-based model to an integral, data-driven model that the trend towards increasingly flexible and thus more comleads to continuous improvement deterministically and no plex systems have encouraged us to provide our process
engineering on an entirely technical-scientific basis. In a
longer randomly,” says Breu.
After delivery to LEO Pharma, the system will be positioned nutshell: CSPE, Comprehensive Scientific Process Engineein a cleanroom – unlike at Optima. “Other environmental ring.“ And it works. Breu is currently receiving a lot of posiconditions usually bring with them a certain requalification tive feedback. “Our customers have recognized the added
effort,” states Koyuncular, “but in the projects we have value it gives them. CSPE is quickly becoming a model of
already completed, this was necessary only to a lesser success – and one that is not easily duplicated!” 
extent than usual. Much of what has been qualified by us
can be simply taken over, along with the relevant documentation. "This not only saves customers valuable time
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ISOLATOR LAUNCH
IN SOUTH KOREA

‹

Isolator systems like
these are increasingly
in demand in Korea.
The first projects are
in the implementation
phase. According to
Oh-sung Na (Aprogen),
this offers advantages
for the safe processing
of biopharmaceutical
drugs in particular,
as well as economic
advantages.

To date, very few filling and closing machines with isolator technology have been installed in South Korea,
let alone in Asia. All of this will soon change. Both Oh-sung Na (Aprogen Biologics) and Peter Kim (Optima
Korea) are certain of it because Aprogen is one of the pioneers of this new development. This article deals
with the background of a special isolator project, and isolator technology in South Korea in general.

IMPORTANT FOR YOU
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•

 iosimilars and biopharmaceutical products
B
are a growing market in South Korea and Asia.
The increasing use of isolator technology is
already a clear trend.

•

L ocal companies in South Korea are expanding
into international markets. Because of the
regulatory requirements, we also anticipate the
increased use of isolator technology.

•

 higher initial investment in isolator technoA
logy is offset by cost advantages in operation
and, in particular, higher process reliability.

•

Innovation for fully automated and safe tub
unpacking that has double the protection of
outer and inner bags.

•

 ptima Service in South Korea and Asia locally,
O
with technical backup from Germany
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Aprogen is a young company founded only in the year
2000. Beyond its home market in South Korea, the innovative company is already active in Japan and the USA. Various biosimilars as well as self-developed biologically-based
active pharmaceutical ingredients are in the process of
being approved. The founder and owner is Dr. Jaeseob Kim,
who was previously a professor at the Korea Advanced Institute of Science and Technology (KAIST) in Daejeon. He is
regarded as one of the leading pharmaceutical experts in
South Korea. Aprogen has received much professional
recognition for a system developed in-house for the production of cell cultures that is both productive and cost
effective.
Oh-sung Na is responsible for "Fill and Finish" at Aprogen
Biologics Inc. How did the decision to go with isolator
technology come about in the company? There are several
answers to this question. "As you know, the required background environmental conditions of the clean room differ
between Grade C and B, depending on whether an isolator
or a RABS (Restricted Access Barrier Systems) is installed,
respectively. This means that, in the future, we will benefit
from the less demanding environmental requirement,
which will give us a cost advantage. At the same time, VHP
decontamination in the isolator leads to a higher level of
safety and quality of the product. Isolator technology is

also more attractive to regulatory agencies of various
countries. As a result, my CEO has strongly supported and
invested heavily to secure an isolator."
At the same time, the question arises, why is it only now
that the first companies are taking this step? Peter Kim
(Director Sales Pharma, Optima Korea) believes the reason
is that South Korean companies with highly trained plant
operators and responsible GMP managers were able to
cover the regulatory requirements in Asia with the current
technology. "This is becoming increasingly difficult, especially for biosimilars, due to rising regulatory expectations
and the high standards of the FDA and the EMA".

Oh-sung Na heads
up the "Fill and Finish"
section at Aprogen
Biologics Inc.

Uncharted technical territory,
simple to penetrate
"Aprogen will be one of the first two companies in South
Korea to use the isolator technology on a high-speed
syringe system," says Oh-sung Na. He is expecting other
South Korean companies to follow soon. Peter Kim confirms that Optima Korea has already received several inquiries from other local companies.
New technology as well as the modified processes in the
company need to be learned and mastered by the staff
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›

According to Aprogen,
it has a particularly
efficient cell culture
process developed
in-house.

Aprogen is one of the
first two companies
in South Korea to
commission a highspeed isolator plant
for pre-filled syringes.

›

HVAC stands for
“Heating, Ventilation
and Air Control”.
Isolators require
controlled climatic
conditions to ensure
safe operation.
VHP stands for
“Vaporized Hydrogen
Peroxide”. Hydrogen
peroxide is vaporized
in the isolator (inter
alia) and used for
decontamination.

and there may also be concerns about this stage. Oh-sung
Na gives the all-clear: "On the contrary, I believe that the
complexity of creating aseptic conditions will actually be
reduced. Of course, the prerequisite for this is that the
employees are thoroughly trained and be familiar with the
HVAC and VHP systems." The only disadvantage that could
become relevant for the "Fill and Finish" manager is that
there is limited flexibility if changes or options to the system are added.
In two sentences, Oh-sung Na sums up his views on the
isolator technology: "First, we need to invest further to perfect the technology, which is a disadvantage. But if we look
at the questions and problems around sterile processing,
the isolator technology, in the end, will achieve not only
process advantages, but also economic advantages."

A persuasive concept
The system is designed for a dedicated syringe system and
for filling quantities from 0.5 ml to 20 ml. One question was,
how could the double-packed syringe tubing be processed automatically? For Aprogen, this question was to be
one of the decisive factors for the investment decision.
"The second bag sits very tightly, hence a constructive solution was important to me, because otherwise, cutting the
bag could lead to more problems. Other vendors were
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unable to offer this. I wanted to avoid any complicated and
unnecessary procedures." Two consecutive debaggers
resolve this problem. The second debagger uses vacuum
technology to align the film for cutting, so that it can be
removed easily and safely. The OPTIMA Tyvek Removal
Robot then removes the Tyvek paper.
The technical concept provides for a ten-digit filling station
with peristaltic pumps, after removing the nest from the
tub. There is an automatic weight check. The Aprogen system will already be prepared for filling and closing under
vacuum as a retrofit option. Each tub will receive a data
matrix code that will be controlled by an OCV (Optical Character Verification) sensor. The modular system will work
starting from the debagging unit up to and including the
insertion of the stopper under isolator. Materials can be
safely fed into the aseptic area via a MTC (Material Transfer
Chamber) airlock that can be decontaminated. The output
is in the high performance range, with up to 36,000 syringes per hour.

aspect by Aprogen. At present, the project is still at an early
stage. In regards to the experience so far, Oh-sung Na
reports: "I developed a lot of trust during the course of the
mock-up and the design review. I was also impressed by
the technical knowledge and professionalism of Optima
and Metall+Plastic". During the development phase, ideas
from both sides, from both Aprogen and Optima, were
also discussed. The 45 year-old looks back on this time
positively: "The ideas put forward by Aprogen were positively received and considered by Optima. Some of them
were adopted, while others were not incorporated per
Optima’s recommendations, all of which were clearly ex
plained and comprehensively justified."
There are still a few months to go until FAT and SAT. But,
Oh-sung Na is looking forward to it with great anticipation:
"Every time I think that this line is going to be installed and
run in my factory, I am thrilled and my heart starts beating
faster!" 

MORE ABOUT THIS TOPIC

The system's technology at a glance:
•

T wo debagging machines:
OPTIMA DBA and OPTIMA DBA-SBA

•

 emoval of the Tyvek Lid and Liner
R
using OPTIMA TRR130

•

F illing and closing with IPC: OPTIMA
H6-10 (up to 36,000 items per hr.)

•

 acuum filling and closing is ready,
V
therefore a simple retrofit

•

Isolator technology from
Metall+Plastic

•

SCADA II and Tub Coding

Trust, conviction – and anticipation
Another important point for the decision to invest in
Optima – as well as the special solutions for debagging the
tubs – was also the references provided. Peter Kim knows
that the service capacities were also rated as an important
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IMPORTANT FOR YOU
•

 huge project for diagnostic products:
A
Seven plants on two continents

•

T his will result in solutions that could be installed in the same manner at each location.
Mutual on-site support is one reason for this.

•

In some cases, new solutions – in particular
a new leak test – were developed and
integrated into the process within the
regular project schedule.

•

T he main keys to success are the Siemens
Healthineers and Optima cross-team
approach and strategic partnership.

•

T he project was preceded by a selection
procedure with countless criteria.

‹

One of the six lines from
a bird's eye view: From
infeed via filling machine
to labelling and retraying.
What's special here is that
labelling can occur both
before and after the filling
process.

Bottles

7 FOR SIEMENS
HEALTHINEERS –
INTERVIEW ABOUT
THE MEGAPROJECT
26
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Multi Cartridges

Diagnostic

Seven systems, consisting of six lines and a closing machine, are currently under
development for Siemens Healthineers and are being installed step by step on two
continents. Model lines and new technical solutions are called for to fill and close
Siemens Healthineers' own diagnostic products. Steven E. Johnson, Project Manager
at Siemens Healthineers, talks about the special challenges and backgrounds of this
unusual project in an interview.
The task: A broad range of diagnostic liquids are dispensed into containers and
closed. A line type will process cartridges, which are also known as shuttles and
have up to three cavities. A second line type is responsible for plastic and glass bottles in sizes ranging from 0.5 ml to 250 ml. Optima has designed both lines based on
the OPTIMA Linoline machine type. The glass bottles are once more integrated into
an (existing) freeze-drying process, which requires a special flanging machine. An
initial bottle system has successfully completed the SAT at a Siemens Healthineers
plant in China. Siemens Healthineers develops and manufactures diagnostic products (reagents) under various brand names at international locations.
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‹

Optima has designed both line
types for Siemens Healthineers
based on the OPTIMA Linoline
machine type.

How would you rate the technical collaboration
with Optima? What about the solution identified
for the leak test?

Some of the machines will be installed at a location
in China. What is your opinion about the service
Optima offers from its Chinese location?

Some of the new machines in the USA and China will
be identical and/or duplicated. Is this part of a stra
tegy to use the same machines at different locations?

How many prescriptions will be stored
in the machine control?

Collaboration between technical departments and project
teams is the key to success, especially for a project of this
size. With regard to the leak test, Siemens Healthineers
brought in a technology Optima was not yet familiar with.
Both teams worked closely together, with each side taking
part in the process. Now we have a technically advanced
solution that was implemented in record time.

We currently have a demand for thousands of prescriptions. And this demand will continue to grow as new products are introduced.

Were there any other special solutions or design
features that led to the decision to invest?

That was another factor in our selection process. The service in China was something we thoroughly examined. We
found that some suppliers offer support in name only and
others, like Optima, have a true service location with teams
that work well together on a global basis.
Our team takes an ownership approach towards the
installed equipment, which may differ slightly from other
companies. Our long-term expectation is that our teams
will be able to solve most problems quickly on their own.
All the same, we have already worked with service teams in
China on a regular basis and with great success, and will
continue to do so in the future.

Our team has been implementing automated systems and
factories around the world for many years and therefore is
already very experienced. To build something of this scale
in multiple locations requires a solution with standardized
platforms that would work virtually anywhere in the world.
The most difficult part is to develop the first system to
technical perfection. Thanks to Siemens Healthineers' and
Optima's one-team philosophy, we have achieved this goal.
As part of our ownership culture, we wanted to have common solutions so that we could better support each other
worldwide. If a problem were to occur in China, our team
in the USA could tackle it more directly. There are many
other reasons for this approach, but I'd rather not go into
them in detail.

Editorial Team: Mr. Johnson, what diagnostic products will be processed with these new machines?
Steven E. Johnson: These are products that are widely
used to identify a variety of health problems. They are helping to improve the lives of many people around the
world. I'm afraid I can't go into further detail at this point.

As part of this major project, a new solution was
to be developed to specifically address the leak
test of the cartridges. Did you evaluate the
technical solution competence of the suppliers
before deciding to invest?
The leak test was one of hundreds of criteria we used to
select our supplier for this project. For our first assessment
of the leak test, we examined a process that Optima was
familiar with. We came to the conclusion that this would
not be suitable for our application and therefore we would
have to go in another direction.

28
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One of the reasons we chose Optima was because of how
they combined the processing of our many products into
a few individual lines. Although it was an important aspect
of the decision-making process, it was ultimately only one
among many that finally led us to choose Optima. Another
was their willingness to work closely together as a team.
For a project of such scale, this is the only way to succeed.

What is the situation in the USA?
The service requirements here will also be high.
As I mentioned, we expect an ownership culture for the
equipment used by our teams. However, from time to time
we do need outside support. So when we started the project, a US branch was something we considered.

A few years ago we published an article about a filling and closing machine for Siemens Healthineers
diagnostic products. Has the experience with this
plant influenced the new decision to invest?
We have integrated this information into our evaluation
process. In the end, we visited the factory to get more
information. This was factored into our decision.

o-com pharma - life science | December 2019
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‹

›

The containers are
sealed with sealing
foil and the sealing foil
contour is accurately
cut out with a laser.

The line also includes
two labellers.

‹
Will the new machines replace the older ones?
Or are they expansions?
The current projects are there to support our expansion
program. However, our long-term goal was and remains to
implement comprehensive, common platforms as soon as
we have a proven and robust system in place. Therefore, all
systems in which we are involved are high performance
versions of our older systems. The preliminary planning for
this was very complex. If our expectations regarding key
requirements such as quality, productivity, cost and timing
are met, then we assume older equipment will be replaced
by these systems in the near future.

The first line has completed the SAT.
What has been your experience with this line?
The feedback we received from the employees directly
involved in the SAT of this line has been very positive. The
China-based Optima support team was praised for its
excellent work during installation, right up to the SAT process. Optima's Chinese support provided us with a safe
and secure installation. That was a key aspect of our
demanding timeline.
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We also found the support provided by the German team
in eliminating program errors at the FAT in Germany and at
the SAT in China to be exceptional. In the USA, we would
definitely say that this team has earned our respect. Very
skilled and competent people!

Peristaltic pumps and rotary piston pumps ensure
maximum flexibility. By combining both dosing
systems, it is possible to fill both small and large
filling volumes as well as a wide variety of product
solutions.

What has been your overall experience with
the complete project with all seven lines?
On this point, I'll share what I told my senior management
team: "Only those who have been involved in an automation project of this scale will understand the commitment
and efforts required for its implementation."
Both Optima and Siemens Healthineers have put in tremendous hours of work to get to where we are today. And
we still have a long way to go. These kinds of projects are
not for the faint of heart, and the people at Optima are
doing a great job collaborating with us.
No project of this scale will be perfect. Both teams know
this and are therefore working together very closely to
solve problems quickly. Open and honest communication
is the be-all and end-all, and I think we will continue with
this long after the project has been completed. For both
companies, this is a key to achieving a win-win situation. 
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‹

Room for the knees and
greater distance to the
glass front panel: The
STISO is ergonomically
designed.

IMPORTANT FOR YOU

Loading cart with docking
system as well as glove
testing windows

THE STISO –
WITH AND AT
VETTER PHARMA
Taken to the next level and rigorously implemented. That's how the history of the development
of the Sterility Test Isolator STISO can be summed up succinctly. The history dates back to a
joint project with the international pharmaceutical provider Vetter – and has been supplemented with an additional chapter by Metall+Plastic. The modular series version of STISO made its
debut at the beginning of 2018 at Interphex New York.
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Do the drugs produced actually meet the high standards
of the aseptics sector? Although monitoring of systems is
important, in the end it is only one component of an
extensive process and quality control. In order to answer
the question of whether there are any germs in liquid
drugs, there is no way around the sterility tests that must
be carried out and documented according to stringent
requirements.

A demanding workplace
 n a typical workday, laboratory employees often spend
O
several hours at a sterility test isolator. What it feels like to
work there is a key question that can have far-reaching
consequences (see interview on p. 36 and 37).
The STISO project with Vetter, which officially began when
the contract was awarded in summer 2016, was intended
to produce a radically new concept for a sterility test isolator. The final design of the STISO benefited from insights
gained from numerous interviews that Kenan Kanmaz
(Technical Sales Manager, Metall+Plastic) and his team
conducted with employees and managers of other

•

 odular design and therefore short
M
delivery times

•

S hort bio-decontamination thanks to catalyst
technology and decontamination systems:
DECOjet® (direct injection nozzles in the
working chamber for vaporized H2O2) or
DECOpulse® (two-nozzle system for direct
vaporization by atomization of the H2O2 in
the working chamber)

•

Ventilation system independent of room air
("Plug & Test" installation)

•

 ptimized laminar flow, double floor for
O
exhaust and circulating air recirculation

•

Integrated WiFi glove testing system

•

Integrated cooling

•

Large lock (Vetter project)

•

Insertion concept for simple installation on site

pharmaceutical companies. In the end it was clear that
ergonomics would play a key role in the new generation of
sterility test isolators.
•

 sing glove ports, employees have to carry out many
U
demanding fine-motor procedures and movements in
a confined space. These include, for example, assembling test kits with filters and handling samples.

•

 arious projects had demonstrated that after a
V
change of personnel the new operators often had
difficulty reaching different zones within the sterility
test isolator because of different body heights.
Mock-up studies are in general preferably carried out
with experienced technical staff. After a change of
personnel, operators with a different physique might
therefore work at the machines.


Metall+Plastic subsequently consulted recognized ergonomics experts at Scala Design (Boeblingen). One result of
this collaboration is the slanted front glass panel of the
STISO. This is significantly more comfortable for the lab
technicians, since there is greater distance between their
heads and the window, so that a natural posture is
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The DECOjet® direct
injection nozzles installed
below the CG membrane
for vaporized H2O2 significantly shorten the decontamination cycle.

›

The design of the
STISO for Vetter has a
larger material transfer
lock compared to a
standard lock.

adopted in front of the isolator. The work height in conjunction with a recess for the knees provides freedom of
movement, so that employees can work at the STISO while
sitting or standing.
Finally, the new design provides complete accessibility to
all zones in the isolator's working chamber for around 95
percent of the operators – the second ergonomic aspect. A
mock-up has been dispensed with for the current STISO
project with Vetter (FAT in August 2019). This STISO is precisely structurally identical to the first STISO project, which
was still tested using a mock-up. Future STISO projects
should also be identical to this version.

Visible ergonomics –
other invisible innovations
Regarding the "inner values" of the STISO: The switch to a
modular design significantly reduces delivery times as well
as costs. At the same time, all options that are important to
the users continue to remain available. These include, for
example, the variable number of glove ports as well as a
variety of lock options. In addition, the STISO can be installed against a wall or in a corner to save space, since all
service work can be carried out from the front or side. In its
latest version, the STISO also has an integrated control
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cabinet and remains just as flexible in its placement as
previously.
When the project with Vetter began in summer 2016,
Metall+Plastic had already established the principle of a
catalytic ventilation in its production isolators. The decontamination cycle time was thereby reduced to a fraction of
the several hours that were previously required. Transferring this technology to the sterility test isolators was therefore a natural outcome. Furthermore, the DECOjet® system
was installed, which enabled a direct targeted vaporization
of H2O2 in the plenum. For Vetter, four direct injection nozzles are installed in the plenum and two nozzles are installed above the CG membrane. The DECOpulse® system,
which again significantly shortens the cycle times, has in
the meantime been installed in the STISO.
In order to continue to achieve a perfectly uniform laminar
flow with the angled front panel, Metall+Plastic introduced
a new design principle with a double floor. There are now
round openings into the lower machine plate for the
exhaust air (instead of return air ducts on the rear panel).
Above them is a second level, which is executed with perforated stainless steel sheets and on which the containers
and materials for the sterility tests can be placed as is customary. The uniform flow behavior, optimized with simulations, contributes to further reduced decontamination
cycles.

The plenum is the
enclosed working
area of the machine.
This is where the
processing takes place.
It is decontaminated
automatically when
isolator technology
is used.

‹

At Vetter, the tightness of
all the glove portals can
be tested simultaneously
and thus save time.

‹

The correct functioning
of the glove test plates
can be checked right on
the STISO.

Metall+Plastic calls the concept of the simplified installation "Plug & Test". This forgoes the customary connections
to the building technology. Power, compressed air and
cold water connections suffice, while the H2O2 is provided
as before via 2.5 liter bottles. An integrated water cooler is
another important feature in this regard. The isolator,
which absolutely requires a temperature window of 20 °C
(+/- 2 °C) during operation, therefore runs independently
of possible fluctuating room temperatures and does not
give off any heat into the room, thanks to an integrated
heat exchange system. In addition, temperature-sensitive
drugs can be safely tested, for example, at a constant 18 °C.
Compared to the standard design, a lock twice as large as
normal was implemented for the Vetter project for material
transfers using a special loading cart, docking station and
rails. This means that two loading carts per transfer are

moved into the lock and a reloading can be dispensed
with. A larger unloading revolving door was subsequently
installed for this purpose. A H2O2 decontamination of the
filters is also integrated into the design for Vetter.

Extra safety
The integrated WiFi glove testing system also facilitates
operation. The company decided on five glove test windows for four glove ports, which can be tested at the same
time. A fast glove testing time of 15 minutes includes extra
safety: If a test plate falls to the floor, for example, a self-test
can be immediately carried out on the STISO. If required, a
replacement plate would be immediately available at the
Vetter site. 
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AN INTERVIEW WITH

Hans-Peter Schneider
Manager Production Engineering
at Vetter Pharma-Fertigung GmbH & Co. KG
How do you use the STISO?

Has the feedback that you have
received been positive?

Only filled parenteral drugs are tested at Vetter. There are
around ten to 15 products per loading.

This new type of sterility test isolator was developed
jointly with Vetter. In retrospect, how do you view
the development history?
When we first became interested in a new sterility test isolator in 2015, the catalyst technology was well advanced.
Using this technology, we no longer required supply air
and exhaust air in the installation room. That was very
important to us, since
up until then it was
difficult to control
the pressure conditions in the room. The
new isolator that
Metall+Plastic
had
offered to us with
catalyst technology
was to include neutral pressure conditions in the room.
The optimal channeling of the laminar flow caused difficulties at first. Together with Thomas Bertsche, the Managing
Director of Metall+Plastic, we finally quickly worked out a
new solution using floor inserts in order to be able to
discharge the air across the floor. This means that today we
can precisely guide the airflow. Depending on the loading
and flow rate, we can now optimize the airflow without
having to modify the isolator. With the double floor, however, the bottom of the isolator had been raised, which was
criticized by the lab technicians during the first mock-up.
This was unresolved at first. But one of the strong points of
Metall+Plastic is that the design was quickly changed
again according to these findings. We then found the conditions in the second version of the mock-up to be okay. I
believe that was a very big step forward. The working conditions have now been optimized for an isolator of this size
and for the installation of the glove ports.

Yes, our lab technicians tell us that the sitting position and
the working conditions are good. We have, however, another issue that we are currently addressing. Due to the
catalyst technology and the higher flow rates, the isolator
is relatively loud. Although it meets the current requirements, the ventilation is, however, in some cases unpleasant. We're working on this together with Metall+Plastic.
Optimizations with quieter fans and changed air ducts
have improved this situation considerably. Vetter today is
paying considerable attention to the well-being of its
employees, which has resulted in part in new demands on
the manufacturer. At
the same time, the
responsibility of the
employees is tremendous. A single
mistake can potentially cause enormous
damage. A positive
sterility test will delay
delivery of medications that are possibly urgently needed
by patients.
The batch might have to be quarantined until the error has
been precisely identified. That's one reason why we require
the utmost reliability of the machines. That is Vetter's requirement. We are a service provider with responsibility to our
customers and to patients. That's why we require very
good partners who understand their profession and share
their burdens with us. We're quite critical in this regard and
demand the best.

„Overall, our collaboration has
grown. That has strengthened us –
we have developed confidence
in the company.“

36

o-com pharma - life science | December 2019

What were some other important reasons
why you decided on this model in the end?
Vetter serves a large number of customers. And each customer has in turn different requirements. All the requirements of these customers must be covered by these isolators. There are of course many more requirements than for

an individual company. This means that we require a certain flexibility and individuality. And I believe that
Metall+Plastic has a great advantage here because they try
to implement specific customer requests. That also includes top-quality execution. We also have our own qualifications, guidelines and even our own requirements for documentation, which our suppliers must provide. That's a
challenge, and Metall+Plastic has risen to the occasion. It is
also very important to Vetter in Ravensburg that they have
a supplier structure that is regional wherever possible. We
speak the same language. If there's a problem,
Metall+Plastic responds very quickly. We hope
Metall+Plastic's fast operational preparedness is maintained. Metall+Plastic is growing as well. If that is the case, in
future we will have additional projects, which are already
in the planning stage. Right now we're at the SAT stage for
the second STISO isolator and are planning a third.

This means that individual technical features weren't
the deciding factor but rather the overall package?
No, the technical features definitely contributed to the
decision. These include, for example, the fact that the
decontamination period has been considerably shortened.
Then the matter of the exhaust fumes, so that uncontaminated exhaust air can be fed back into the room. That's a
tremendous benefit for us. Another important point is the
integrated glove testing system with the WiFi function.
That benefits us greatly from a handling aspect. The system
can be very nicely integrated into the machine, and we
don't have any other stations that we have to accommodate. Overall, our collaboration has grown. That has
strengthened us – we have developed confidence in the
company.

MORE ABOUT THIS TOPIC
Sterility tests
Sterility tests require precisely defined pro
cesses, including access to the microbiolo
gical laboratory and insertion of the drugs to
be tested and the required materials, the test
quantities, etc. A prescribed loading pattern
of the sterility test isolator and the subsequent, precisely defined incubation of the test
specimens are included as well. For this form
of quality control, regulatory requirements
apply, among them: “The European Pharmacopeia 2.6.1, United States Pharmacopeia
<71> and Japanese Pharmacopeia [4.06,
editor's note] stipulate membrane filtration
as the method of choice for sterility testing
whenever the nature of the product permits.”
(Source: Tech Paper Merck Milipore, 10 – 2018)
» www.metall-plastic.com/stiso

Do you see economic benefits that the STISO offers?
We have achieved shorter decontamination times thanks
to the catalyst technology as well as the larger dimensions
of the isolator. As a result, we can test more samples in one
loading. Environmental compatibility is another benefit.
With the new isolator, we require 30 percent less H2O2 than
with its predecessor from Metall+Plastic. That's of course a
pretty nice figure when it comes to costs and the
environment.
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R-Biopharm
employees
prepare a
new batch.

Visual inspection is part of
the manufacturing process.
On the whole, it is
clear that the quality of the
mechanical engineering is a
key prerequisite for the high
quality of the ELISA test kits.
The accuracy of the filling
and aspiration is one reason
for this.

R-BIOPHARM
BANKS ON
IMMUCOAT®
Start of a shared success story: In 2012, growth and the planned replacement of existing systems brought the diagnostic experts from R-Biopharm and Optima Life Science together for
the first time. An initial OPTIMA ImmuCoat® coating system with a separate packaging unit for
microtiter plates was followed by a second coating system in 2018, which will be introduced
below. It turns out that the quality of the diagnostic tests and the quality of the mechanical
engineering are closely connected.

IMPORTANT FOR YOU
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•

T he high quality of the ELISA test kits from
R-Biopharm necessarily requires equally high
quality coating systems.

•

 -Biopharm uses several systems from Optima
R
Life Science and is very satisfied with all of
them. Optima's services have also impressed
the company.

•

 n intensive coordination phase preceded the
A
specific machine concept for R-Biopharm.

•

T he modularity of the OPTIMA ImmuCoat®
machine system provides R-Biopharm with
investment security.
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R-Biopharm is one of the fastest-growing German and
international providers of diagnostic tests. Founded in
1988, the company is now represented worldwide by
numerous subsidiaries and a network of distributors. But
growth is not everything. The award-winning company
also has a unique corporate culture that is based on trust
and allows employees plenty of freedom to develop and
contribute their own ideas.
ELISA stands for
R-Biopharm invested in a coating system and a packaging "Enzyme-linked
unit from Optima Life Science for the first time in 2012. An Immunosorbent Assay".
ELISA tests are based
intensive consulting phase preceded the second coating on an enzymatic color
system as well. During this phase, R-Biopharm's needs and reaction. The antigen
the system technology were discussed in detail and to be detected is
absorptively bound
agreed upon. The contract was awarded in August 2017, by a first antibody to
and the factory acceptance test (FAT) followed in August a microtiter plate and
concentrated there. An
2018. Three weeks later, the system was qualified and the enzyme-linked second
site acceptance test (SAT) was completed at the Darmstadt antibody (detection
location. R-Biopharm employees had already been trained antibody) leads to a
reaction with a color
on the system.
substrate.
There are currently about 360 formulas for 120 ELISA test
kits, which R-Biopharm uses with the OPTIMA ImmuCoat®

‹

system. "The products are from the fields of clinical diagnostics as well as food and animal feed analysis," clarifies
Sofia Constantinides, who is the deputy lab director at
R-Biopharm and is responsible for microtiter plate coating.
The system consists of two linked base units of the modular ImmuCoat® system from Optima Life Science. Each unit
can incorporate a maximum of twelve function modules.
The system has a single design both technically and visually and is operated via a central human machine interface
(HMI).

Not always in sequence
A distinctive feature of manufacturing diagnostic kits is the
processing sequence, which only rarely runs continually
station to station. Within the scope of multi-step and also
frequently multi-day batch processes, in the case of the
test kits, various positions in the system are stopped at and
some positions are skipped. This depends on the requirements of a diagnostic product and of course a defined
sequence, which is saved and stored in the product
formulations.

The system consists of the following modules and functions: The system starts by stacking the microtiter plates
with their 96 cavities, then a press-in module perfectly sets
the octuple trays, which do not always sit correctly; this is
followed by an electrostatic discharge and printing.
The discharge ensures that the inkjet printer always produces a clean print image of the datamatrix code on the
plate frame. This is now followed by four aspiration stations and four dispensing stations, which are configured
alternately and can work on the 96 cavities of a test kit in
one operation.
The next station is a 3x8 single channel dispensing module.
Alternatively, another dispensing system from R-Biopharm
can be started up in the ImmuCoat®. This specializes in dispensing 96 different liquids into the microtiter plates,
which may be required for allergy tests, for example.
Optima Life Science has integrated the system with a
pump, dispensing head and software into the ImmuCoat®
system – including control and operation via the HMI.
Furthermore, two fill level monitoring units rather than
one have been installed in the ImmuCoat® system. Each of
them checks one half of a microtiter plate, so that the
measuring time is cut in half. A finishing aspiration station

‹

Cavity or cavities
designates the recesses
in the microtiter plates.
These are also called
cells or wells. The shape
of the bottom of the
cavities varies: flat,
rounded edges and
V- and U-shaped are
available, which the
systems engineering
has to take into account.
The dimensions of the
plates are standardized.
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New batch: The fully automated
coating processes begin with
stacking the microtiter plates.

›

‹

The 3x8 single channel
dispensing module has
over 24 individual piston
syringe pumps for the
highest dispensing pre
cision. Various liquids can
also be dispensed.

follows. A stacking module for manual removal is available
for monitoring purposes as well as for defective test kits.
The microtiter plates finally exit the plant via a stacking
conveyor.
In a typical cycle a diagnostics test may be incubated overnight at R-Biopharm in specially air-conditioned rooms
after the first dispensing of the antigens and other process
steps. The next day, the microtiter plates of this batch are
fed by the stacking unit back into the ImmuCoat® system.
It is now necessary to aspirate the coating solution and
then alternately to dispense and aspirate a wash solution
several times; this takes place at the front part of the system. Only then is a blocking solution dispensed to stabilize
the sensitive antigens in the cavities. Then the microtiter
plates are again discharged and incubated for a set (usually
shorter) time. After the plates are re-inserted into the system, the finishing step follows with another aspiration station that specializes in aspirating the blocking solution
down to a very low residual volume per well.
The plates are now finally discharged, dried in a special
room and then packaged in four-side seal pouches on an

40

o-com pharma - life science | December 2019

Report from the field:
an employee at R-Biopharm in conversation
with o-com editor
Jan Deininger

Washing and subsequent blocking:
This operation, here at eight stations,
typically occurs after an incubation
phase and therefore in the second
throughput of a batch through the
system.

Optima system – the third system that R-Biopharm has
ordered in this shared success story. The packaging system
was put into operation in 2012 together with the first coating system.

How mechanical engineering
helps determine the quality
of the test kits
The quality of the ELISA test kits is of utmost importance,
and mechanical engineering has a considerable impact on
it. A crucial question is how accurately the various liquids
can be dispensed and aspirated by the system. This helps
determine the accuracy and validity that the diagnostic
tests will later achieve. Quantitative analyses in particular
that are to be carried out with the tests depend on these
features. Sofia Constantinides comments: "Our specified
parameters are adhered to. Our experiences have been
good, and the dispensing and aspiration accuracy is
reliable."

The ImmuCoat® system is impressive with its programmable dispensing and aspiration algorithms, even as a function of the media properties and well format. If necessary,
the filling needles can be lowered to just above the well
floor and then moved upwards with the filling level. This
minimizes the foaming of certain rinsing liquids, for
example.
Sofia Constantinides continues: "The cleaning properties of
the system components that come in contact with the
product are very important to us in order to ensure the
high quality of the product. Cleaning requires about 40
minutes during a product changeover. Faster is of course
always better, but I personally can only imagine an accelerated cleaning using a complete tube changing system,
since we're dealing with biological material here." The system has a limited impact on the daily capacity, which is
currently at up to 12,000 plates, according to Constantinides. "Because of our processes and batch diversity, we are
limited in the number of units per day. The system fully
meets our expectations in this regard."
Another important factor in the decision to invest in the
ImmuCoat® system was also that it can be quickly adapted

to changing requirements such as new products or a higher output, Constantinides, an expert in the microtiter
plate coating, explained. Functional elements could be
exchanged in the system at any time, placed in a new
location or added to.

High quality and reliable service
lead to order placement
Constantinides mentioned several other key points that
led to awarding the contract, namely the general "good
quality of the systems" as well as the "outstanding and reliable service and positive collaboration." The compact
dimensions of the system are another advantage of the
machine system. All functions are housed at R-Biopharm
on a footprint of approx. 3 by 1.5 meters.
The positive experiences with Optima Life Science are now
leading to the provisional final chapter of this shared success story. R-Biopharm has in the meantime ordered another, smaller ImmuCoat® system from Optima Life Science.
This one is intended for their Dutch location in Arnhem. 
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ZUKUNFTSFUTURE-PROOF
SICHER
DANKTO
THANKS
VIRTUALISIERUNG
VIRTUALIZATION

IMPORTANT FOR YOU
•

T hrough virtualization, existing SCADA applications can continue to be operated if the operating
system of an existing PC controller is obsolete.

•

 lder systems thus benefit from the use of superO
ordinate IT structures: they are made suitable for
digitalization through easier networking.

•

 irtual machines are utilized in the majority
V
of new pharmaceutical projects.

•

 sers benefit from the hardware independence
U
and simplified implementation of high availability
solutions.

•

In virtualized, centralized systems, it is easy to
analyze processes as part of OEE optimization.

Pharma 4.0 requires the networking of production systems. Existing systems are also
future-proof thanks to virtualization. The virtualization of controllers, for example, makes it
possible to get a well-running freeze drying system ready for digitalization. The advantages
are not limited to old systems. Even new systems benefit, in a number of ways.

It’s old hat to IT experts. Virtualization is always an issue when operating Hardware-independent automation
systems are discontinued, but the software running on them is precisely tailored to them. Virtualization enables IT to find solutions for this Virtualization provides benefits for existing system controllers that run
without much trouble. It simulates hardware functionality using soft- on PCs with discontinued operating systems. Automation Group Leaware and creates virtual computer systems that are able to run together der, André Schmidt, from Optima Pharma, reports: “We used virtual
machines in around 90 percent of the new automation projects we
with many other applications and virtual systems on one central server.
Pharmaceutical companies ignored this trend for some time. But more completed recently. This allows operators to work independently of the
hardware and provide IT support
and more companies have
for maintenance and optimizabecome interested in this over
tion." Schmidt has been observing
the last three to four years. For
this global trend for quite some
some, it was pure necessity, for
time. Most European pharmaceuothers it was a calculated move. If,
tical manufacturers are also intefor example, the defective PC, on
rested in increasing efficiency in
which the existing SCADA system
this way and automating their
is used to control a machine, can
machines and systems for the
no longer be replaced with a
André Schmidt, Automation Group Leader
future. “However, sound IT knowmodel using an equally outdated
at Optima Pharma
how is necessary for this. Most
operating system due to a lack of
pharmaceutical companies beyavailability, there are two viable
options: Either the SCADA application must be reprogrammed. Or the ond a certain size do have this, though,” says Schmidt.
old operating system must be recreated virtually – and simply conti- In companies that are taking on the opportunities of digitalization,
nues to operate the existing SCADA application. By using superordinate IT already plays a key role. It provides production departments with
IT structures, users can also lay the groundwork for the further networ- lasting support when networking automated structures that are at the
heart of Industry 4.0. Generally speaking, this is also possible without
king of their systems.
virtualization, meaning using dedicated PCs. However, achieving the

“We used virtual machines
in around 90 percent of the
new automation projects
we completed recently."
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desired level of networking is easier with the virtualization of SCADA
applications and the use of central server structures. Data stored on
central systems is also easier for superordinate optimization systems to
use. In addition, IT departments can more easily perform future modernization work, such as expanding storage space, without having to shut
systems down.

Virtualization of numerous freeze dryers
Optima Pharma has already virtualized numerous systems. “With the
right virtualization system, this can be done in just a few days,” says
André Schmidt, though he adds: “Many of our customers have different
requests, such as additional software, that we must install as a result.” Or,
there is not just one system, “but multiple freeze dryers at the same
time for which we provided graduated virtualizations for various customers. Getting the network online and testing each individual freeze
dryer naturally takes more time.”
Does virtualization save money? First, the hardware, which is to say the
server structures, must be purchased. Even licensing the virtualization
software costs money. Nonetheless, savings begin to appear in just a
few years when only one central server must be updated, instead of a
number of computers. Centralized maintenance through IT is also
much easier and thus cheaper than maintenance of individual PCs.
Unplanned downtime due to defective PCs are a thing of the past.
Features like the snapshot using the virtualization software VMware,
which saves the state and data of a virtual machine, can be used to
immediately reboot machines in the event of an error.

There is also a user-friendly solution to make sure that the application
running on the virtual machine is highly available.
And IT security? IT security must be established in virtual, centralized
systems just as it is in decentralized, real ones. The centralization of IT, as
desired and implemented in more and more industrial companies, presents great demands for IT security. It is normally easier to administer
and establish, however. This also applies when IT is centralized or networked for different locations, as has come to be common at many
pharmaceutical companies. Virtual, centralized systems are also beneficial when relocating entire production sites, which occurs quite often.

Centralized and future-proof
If IT takes control, it also assumes responsibility. The operator of a freeze
dryer is normally not in charge of this. After all, the core strength of its
unit is not in keeping PCs running. The virtualization of the SCADA controller makes this system future-proof, even if it is already many years
old. This also preserves the initial investment in the system, which continues to operate and can even benefit from digitalization in the context
of Industry 4.0. For example, in the future an OEE application can more
easily access and analyze data from the freeze drying process. Similar
applications can be compared on the network in order to discover optimization potential. This makes data connectivity easier with respect to
ERP and MES systems, and even cloud solutions. Virtualization keeps
older systems ready for production and helps them to work more effi
ciently. Ultimately, virtualization and centralization guarantee competitiveness. 
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