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o! talks 
current technology trends  

equipment concepts  
Biopharmaceutical products are  
gaining in importance

turnkey 
increasing technological diversity  

and need for consultation

?

topics in this issue of o-com were 
explored in a number of expert 

interviews recorded during 
achema. these o!talks 
recordings are now available 

online. the relevant Qr codes 
and website addresses can be 
found in this issue of o-com, along 
with live recordings and the best 
quotes from the interviews. 

talks

to date, conventional wisdom has 
held that technological developments 
need a long time before they are actu-
ally implemented in the pharmaceutical 
industry. comparisons were made with 
the automotive industry to substantiate 
this theory. the reasons for this pheno-
menon were thought to be related to the 
time-consuming approval procedures for 
manufacturing and packaging processes. 

does this mean that american, 
european and asian public health autho-
rities decide on the speed of pharmaceu-
tical development? their substantial 
influence is undisputed – for example 
they may require that processes be fully 
automated, safe barrier technologies be 
put in place or products be serialized. 

But now it can suddenly be obser-
ved that independent of public authori-
ties and regulations, technological deve-
lopments in the pharmaceutical industry 
can be demanded and professionally and 
reliably provided by suppliers within a 
very short time frame of just a few years. 
it is biopharmaceutical products that are 
driving this innovation. their ingredients 
are often highly sensitive and their forms 
of administration very diverse. 

the pharmaceutical industry and 
its suppliers are in fact experiencing a 
paradigm shift at the moment, directly re-
sulting in modified equipment concepts. 
in this special achema issue of o-com, we 
inform readers about what changes have 
already taken place at the technological 

level. We will also look to the near future 
of pharmaceutical technology, which 
demands an incomparable amount of fle-
xibility with no compromises in the high 
standards of safety, hygiene and process 
automation. Welcome to the pharmaceu-
tical machine technology of 2015. 
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BiopHarMaceuticals

Does the future rest on  
new therapies?

the manufacturing of 
biopharmaceutical substances, 
their further processing into a final 
application-ready drug and how they 
act in the body differ considerably 
from that of low-molecular drugs. this 
new quality makes innovative research 
approaches possible and offers gratifying 
opportunities for patient recovery. 

But what does the term 
“biopharmaceutical” actually mean? 
Biopharmaceuticals include therapeutic 
enzymes, clotting factors, countless 
hormones such as insulin, epoetin 
and growth hormones, monoclonal 
antibodies and biotechnologically 
manufactured vaccines. the main 
reason for their success is thought to 
lie in their ability to reach targets that 
are unavailable to conventional low-
molecular-weight drugs and to trigger 

them with high specificity, affinity 
and activity, reports pharmazeutische 
Zeitung online, the newsletter of 
German pharmacists.

research, sales and  
returns

the market for new 
biopharmaceutical drugs was recently 
investigated by the Boston consulting 
Group in its study “r&d productivity 2014: 
a Breakthrough Year for Biopharma.” 

2014 was a record year in 
terms of approvals by the Fda: 53 new 
therapeutic drugs (ntds) were approved. 
conservative estimates of revenues from 
these drugs in 2014 are $48 billion, a 
figure significantly above the 25-year 
average of $36 billion.  

the numbers are even more 
impressive when compared to research 
spending. total r&d expenditures in 
the industry have remained relatively 
constant since 2008 at $140 billion, 
including in 2014. Boston consulting 
considers this on average an acceptable 
relationship between research 
expenditures and revenues for ntds, an 
important prerequisite for sustainable 
and ongoing investment. 

Major differences in the business 
success of the top players in the 
biopharmaceutical industry nonetheless 
persist. only roughly half of these 
companies earn more than they spend 
on research and development. However 
a number of companies that were less 
successful in recent times have been able 
to join the group of high achievers.

the experts at Boston consulting 
noted in particular that recent 
biopharmaceutical research activities 
have led to a better understanding of 
disease. Furthermore, new platform 
technologies have been discovered 
that can be transferred and applied to 
numerous new drug candidates.

Figures of interest

oncology and immunology were 
(again) the most important therapy fields 
for biopharmaceutical drugs in 2014 
(32 % [previous year: 26 %] and 28 % 
respectively). together these two areas 
account for 60 % of the total market for 
biopharmaceutical drugs.  

it is also insightful to look at 
the group of particularly promising 

therapies. the background is an 
accelerated design and review process 
introduced by the Fda in 2012 to target 
breakthrough therapies (Bts) to undergo 
fast-track approval. only 19 % of all new 
drugs approved in 2014 were Bts, but 
they accounted for 53 % of overall sales 
($26 billion). 

average sales per Bt were $2.6 
billion, compared with only on average 
$0.5 billion for non-Bts, a factor of five. it 
is not yet clear whether this is a one-time 
effect in the innovation pipeline or a 
long-term incentive.  

Trend

This issue of o-com is dedicated in particular to innovative system 
concepts and technologies to meet new customer demands – a 
trend related to the growing share of biopharmaceutical products 
in the overall market. Before presenting these machine concepts, let 
us first examine the market development for biopharmaceuticals in 
more detail. 

Figures for Germany –  
adjusted for price  
increases

a special feature of the German 
healthcare system is that the growth 
observed in biopharmaceutical drug 
sales originates exclusively from 
increasing medical demand. the price 
moratorium implemented in august 
2009 eliminated price increases as a 
driver of sales figures. 

sales of biopharmaceuticals 
increased in 2013 relatively to the 
previous year by 8.5 % to reach the 
level of approximately € 6.5 billion. 
the overall pharmaceutical market 
in turn experienced growth of 4.1 % 
during this period. Biopharmaceuticals 
thus accounted for a share of 21.4 % 
in the overall pharmaceutical market. 
Four years ago, this figure was only 
16 % or € 4.7 billion. 

a total of 215 biopharmaceu-
ticals were approved for the German 
market by the end of 2013 (including 
biotechnologically produced vacci-
nes), corresponding to an increase in 
8 % relative to the previous year. the 
constantly growing importance of 
biopharmaceuticals is also apparent 
in the clinical development pipeline, 
where these drugs increased by nearly 
50 % in the past five years (substances 
in international studies conducted by 
companies active in Germany).

Sources: 

“r&d productivity 2014: a Breakthrough 

Year for Biopharma”; the Boston consulting 

Group; Zurich, tokyo, Munich 2015.

“Medizinische Biotechnologie in 

deutschland 2014” (Medical Biotechnology 

in Germany in 2014); vfa bio and the Boston 

consulting Group; Munich 2014. 

“Medizinische Biotechnologie in 

deutschland 2010” (Medical Biotechnology 

in Germany in 2010); vfa bio and the Boston 

consulting Group; Munich 2014. 

Interesting discussions at the machines and during the O! talks interviews:

The newest trends were the talk of Achema 2015.
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Flexibility
acHieVinG neW eFFiciencies in pHarMaceutical processes

changing production strategies – 
new challenges in sterile filling

there is a fundamental difference 
between producing blockbuster drugs 
and small batches of niche products, 
as is typical for biopharmaceuticals. of 
key importance in this scenario are the 
filling and packaging processes, which 
also play an important role in successful 
flexibilization strategies. But it takes a 
diverse range of updated technologies 
and new system types to achieve 
something as “simple” as flexibility. 

Most system concepts have not 
been developed with frequent format 
and product changes in mind. the filling 
and packaging equipment in facilities 
of the future need to be able to convert 
to new products in a simple, fast and 
reliable manner, especially considering 
that machine downtime is a critical factor 
in cost-effective manufacturing.

Modular machine engineering
Making pharmaceutical machinery 

more modular and flexible is essential 
to a multi-product manufacturing 
strategy. Modularization is the answer 
for projects where it is initially not clear 
what formulation will be used for a 
pharmaceutical or what quantities will be 
produced. 

even more time and cost savings 
can be achieved if custom solutions do not 
need to be developed.  Modular machine 
engineering is possible in numerous 
applications, making faster and more 
inexpensive production possible. 

optima pharma’s inoVa SV 125 
machine model has recently been refined 
into a modular machine platform. it is 
compatible with the four most common 
filling systems: rotary piston pumps, 

peristaltic pumps, mass flow and time-
pressure systems. Furthermore, the sV 
machine type has been optimized for 
processing vials, prefilled syringes and 
cartridges. 

Modular systems can be easily 
extended and added to enhance 
functionality and increase output. this 
means the inoVa sV 125 can first be set 
up with two filling points and then later 
expanded to ten, which corresponds to 
an output of max. 20,000 containers/hour.  
the same holds true for functionality, 
which can be modified or extended 
depending on the pharmaceutical classes 
and container types to be processed.

 „Small batches and varying 
galenic formulations require 

flexible manufacturing lines – 
Multi-use lines.“  
Sieghard Schuchmann,  

Managing Director OpTIMA pharma GmbH  
(Schwaebisch Hall)

Increased flexibility represents nothing less than a paradigm shift 
in the pharmaceuticals industry. As part of this transition, complete 
production facilities for new drugs are being realized or redesigned 
for maximum flexibility. What isn’t changing however are the high 
standards for product quality and patient safety, which must continue 
to be achieved as (cost-)efficiently as possible. New system concepts 
for dosing and packaging processes have been developed to meet 
the new market requirements.

Technology trend
talks
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The next step: multiuse fillers
optima pharma is pleased to 

expand its range of modular machine 
platforms with the new Multiuse filler 
series. the focus is on three areas of 
application with a high demand for 
flexibility: 

  clinical studies, laboratory filling
  production lines
  personalized medicine 

superior flexibility is a 
fundamental feature of all Multiuse 
fillers. the series includes base versions 
designed for either processing of nested 
containers or bulk processing. they take 
into consideration key aspects such as 
maximum utilization of available product 
quantities, fast format changeovers and 
production scalability. the first systems 
will be delivered in 2015.

Single-use technologies 

a major advance in multi-
product manufacturing has been the 
introduction of single-use technologies. 
peristaltic pumps and single-use 
product supply lines for filling and 
dosing are indispensable in many 
modern biopharmaceutical applications. 

For frequent format and product 
changeovers, they help reduce costs and 
minimize cross-contamination risks. 

optima pharma recognized the 
importance of this development early 
on and developed its own peristaltic 

pumps for the product portfolio. Filling 
accuracy is of key importance in this area 
and is controlled by special algorithms 
that today are an integral part of the 
company’s extensive wealth of expertise. 

Maximization of product yield, 
new isolator technology and new 
approaches to freeze drying also reflect 
the new demands on system equipment. 
this issue of o-com features several 
articles on this topic. as a turnkey 
supplier, optima pharma can supply all 
of the above mentioned solutions. the 
resulting advantages are detailed as 
of page 26.  Whether you have a single 
machine project or require a turnkey 
solution, engineers are increasingly 
making use of airflow visualization.  see 
the results on page 22.  

Variable functions and output
the new oPtima h4-10 

presented this year at interphex in the 
us and achema in Frankfurt goes a step 
further. its design is as flexible as the 
inoVa sV and it can accommodate the 
same filling systems. 

the optiMa H4-10 however is also 
able to integrate a standardized, space-
saving robot in the filling machine section 
to remove the tyvek wrappers from the 
tubs. the standardized machine base also 
makes it much easier to set up any kind 
of containment device type, including 
isolators, craBs and oraBs. project 
execution is considerably simplified 
thanks to pre-defined connections 
and pre-production of standardized 
components. 

the transport system in the 
optiMa H4-10 originates from a high-
output machine. it has been mechanically 
simplified yet boasts the same gentle 

handling without containers coming 
into contact with one another. the 
output range is higher than that of the 
inoVa sV 125. 24,000 containers/hour 
are processed at ten positions, but can 
be increased to 36,000 containers/hour. 
Filling formats range from 0.5 to 50 ml. 

overall, this means the optiMa 
H4-10 combines the technology and 
design of high-performance machines 
in a modular, cost-effective model. the 
high-performance inoVa H6-10 and  
H10-16 machines likewise come with 
flexible options.

changing production strategies
new challenges in sterile filling

http://sterile-filling.optima-achema.com 

the inoVa SV 125 and  
oPtima h4-10 feature the  
following options:

  Manual, semi-automatic or  
automatic unpacking

  Manual, semi-automatic or robot 
removal of tyvek wrappers

  Filling and closing with or  
without vacuum

  syringe assembly, including if needed 
insertion of plungers, attachment of 
finger flanges, backstop locks and 
safety devices

  optical and sensor inspection systems
  labeler for identification and  

track & trace systems
  in-process control
  Barrier systems: isolators, oraBs  

and craBs can be used

Quick product 
changeover

It is often tiny details in a 
system that make the difference 
between cost-effective and 
uneconomical production. An 
example of intelligent integration 
of a disposable product path: To 
allow for quick format changes, the 
hose pumps in an isolator-equipped 
system were located outside the 
protected area. Sterility when 
changing disposable materials 
is maintained thanks to the RTP 
port and the beta bag. Format 
changeovers of all parts in contact 
with product in this complex 
filling and closing system can be 
completed in just 15 minutes.  

– the exPert interViewStalks

optiMa pHarMa@acHeMa 2015 – neW inspiration and tecHnical solutions

talks
Technology trend
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MiniMiZinG product loss, MaxiMiZinG Yield

Small volumes of great value

The goal is to maximize the quantity of saleable product from a 
specified volume of pharmaceutical. Two aspects are critical: underfilling 
and overfilling, which both lead to rejects. If the container is overfilled 
within the tolerance level, a certain amount of the expensive product 
is given away.  If filled beyond the tolerance, the container must be 
rejected. For reasons of product quality, patient safety and economic 
concerns, overfilling and underfilling are simply unacceptable. 

Counter measures to prevent overfilling  
and underfilling

Weighing accuracy is a prerequisite 
for perfect filling. Factors that cause errors 
in weight measurements must be avoided 
or systematically and reliably corrected. 
the transmission of vibrations in particular 
has a negative effect. the first solution is to 
design the machine so that the weighing 
system is supported independently, on 
its “own feet.”  the weighing system is 
physically isolated from the machine(s) 
whilst remaining integrated within the 
functional processes of the line and the 
sequence of operation.  

 Vibration from the floor as 
well as movement of liquid within 
the vial can also negatively affect the 
weighing accuracy of scales.  to minimize 
movement of liquid in the vial, optiMa 
pharma uses a patented transport system 
which reduces oscillation of liquid, and 
thereby greatly improves the weighing 
accuracy. remaining vibrations are 
compensated for via a software filter.  

tests indicate that the laminar 
flow inside the machine casing can 

cause weighing errors. the 
studies have shown that an 
air flow of 0.45 m/s result in 
measured median weights 
1-2 mg higher than the 
control. the measured error 
in the signal (with software 
filter) was +/- 1 mg. the 

same test carried out with an air flow 
of 0.6 m/s resulted in a median value 
10-12 mg higher than the control. the 
measured error was +/- 5 mg. a constant 
laminar air flow speed and direction 
(vertically perpendicular to the weigh 
cell) must therefore also be ensured to 
obtain optimum measurement accuracy.  

a further negative influence 
on weigh cells is electrostatic charge 
on products. studies with neutrally 
charged products show, as expected, 
that measured values remain constant 
over time.  products which have an 
electrostatic charge returned steadily 
decreasing weight measurements 
over time, thereby creating unreliable 

Making  
every last  
drop of a  

batch count

Minimizing product loss, maximizing yield with: 

 structurally isolated weighing system with eMFr technology

 patented transport system

 controlled laminar flow

 de-ionisation of electrostatic charge

 100 % in-process control (ipc)

 stations for redosing, restoppering and recapping

 constant final dosing

Biopharmaceutical drugs are often 
extremely expensive to extract and 
produce. In light of this fact, Optima 
Pharma has analyzed and completely 
revised the entire filling and 
packaging process for such 
products. The impressive results 
are no secret: product loss can now 
be minimized to one container per 
batch. 

values. technical solutions eliminate the 
offending static charge: ionization of the 
containers prior to tare weighing.  

once the above possible sources 
of error have been dealt with, a 100 % in-
process control (ipc) using weigh scales 
significantly increases the dosing accu-
racy.  the use of ipc halves the standard 
deviation srel versus periodic sampling.  

one of the strategic mainstays of 
ipc is the weighing scale. the capabilities 
of eMFr (electro Magnetic Force resto-
ration) weighing technology are the key 
to accurate weight measurement in the 
shortest possible time. signals generated 
by the electromagnetic force compensa-
tion when a load is put on the weigh cell 
are compared to movement in the weigh 
cell (photoelectric eye) and evaluated.  
precise weight values can thus be made 
available within a hundred milliseconds.

Further Strategies to Minimize Product Loss

under the presumption that a 
100 % ipc is being used, a re-dosing station 
can be installed to eliminate rejects due 
to underfilling.  units which have been 
underfilled by the primary dosing station 
are identified by the weigh cells, and the re-
dosing station takes over, exactly topping 
up the fill to the required level.  secondary 
processing stations for stopper insertion 
and crimping are useful additions. they 
only intervene if the stopper is not inserted 
deep enough or a crimp seal is missing. 

specific startup and end-of-batch 
programs can be realized thanks to 100 % 
ipc. during the priming of the dosing 
system in conventional filling, vials are only 
partially filled or even overfilled while the 
dosing and weighing systems are being 
primed and calibrated.  to counter this loss 
of product, priming of the dosing system 
takes place on the weigh cell; the first 
container which enters and leaves the line 
is properly filled.  

the same procedure can be used 
at the end of a batch, ensuring that 
existing quantities of the pharmaceutical 
are ideally used despite dwindling 
product supply and no underfilled 
containers continue on in the process. 

independent of batch size, 
constant final dosing combined with 
the strategies described previously 
can be used to maximize product yield 
and minimize product loss to one 
container per batch. the additional 
cost of implementing these strategies 
is amortized in the shortest possible 
time, especially when the products are 
expensive.  

Technology trend
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CatalyticsuncoMproMisinG saFetY – and speed.

trends in barrier systems – 
Fascinating insights in  
isolator technology

existing Metall + plastic 
isolators at a major american contract 
manufacturer were recently retrofitted 
with catalytic converters. the actual 
values before and after retrofitting were 
recorded, analyzed and presented at the 
ispe trade conference in Baltimore (usa) 
in February. 

thanks to the new catalytic 
converters, the overall cycle time 
was reduced by 50 %, while the 
ventilation phase itself was shortened 
by significantly more than 50 %. it was 
not necessary to develop a new cycle. a 
swiss pharmaceutical company recently 
obtained similar results by retrofitting their 
systems with catalysis, comparing the data 
before and after. additional retrofitting 
projects show that in 90 % of the cases 
new H2o2 cycles do not need to be 
developed. Ventilation tests do however 
need to be conducted to determine the 
new, much shorter ventilation times.

open loop catalytic converters  
can always be retrofitted

thanks to shorter ventilation 
times, catalytic ventilation makes it 
possible to reduce system downtime 
to such an extent that the isolator 
technology is also cost-effective 
for the small batch sizes typical in 
biopharmaceutical production.

the isolator must be regularly 
decontaminated with hydrogen 
peroxide vapor before production. the 
ventilation phase takes the most time 
in the isolator decontamination process 
for pharmaceutical filling and closing 
machines. isolator decontamination 
with vaporized H2o2 takes place in three 
process steps: after preconditioning 
the temperature and humidity, flushing 
with H2o2 initiates the elimination of 
pathogens. Final flushing with fresh air 
removes any remaining H2o2 that may be 
harmful to humans or the pharmaceutical 

product. catalytic ventilation is used in 
this process step.

it is the unique open loop design 
of Metall + plastic isolators that makes 
catalytic ventilation possible in the first 
place. the converters are installed above 
the laminar flow ventilators. in open 
loop design, air enriched with H2o2 is not 
recirculated through the laminar flow 
ventilators during decontamination. 
this means the sterilizing effect of the 
vaporized H2o2 is not compromised 
by the catalytic converter during the 
decontamination phase (gas flushing). 
the laminar flow ventilators are not 
activated until the ventilation phase and 
are used only to increase the rate of air 
exchange many times over relative to the 
original share of fresh air. 

„ Cook Pharmica in the USA  
has two filling lines which have been  

upgraded with catalytic converters.   
The decontamination cycle  

was shortened by 50 % whilst  
maintaining the same kill rate. „

Marc Bechler, 
Sales Manager MeTAll + plASTIc GmbH  

(Radolfzell)

Isolators indisputably provide the best SAL (sterility assurance 
level). Metall + Plastic introduced catalytic ventilation in 2009 to 
massively reduce cycle times. This method makes it possible to 
cost-effectively operate isolators where they are most needed: in 
processing of biopharmaceuticals. Recently completed projects and 
retrofits further demonstrate the effectiveness and time saved with 
catalytic ventilation. 

talks
Technology trend
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this significantly shortens the 
decontamination cycle and eliminates 
the need for additional heating during 
the ventilation phase to the level of 
<0.5 ppm H2o2. the configuration 

conserves energy and is more gentle 
on the equipment parts (previously 
50° c, now 30° c). it also prevents any 
increase in H2o2 during production due 
to “outgassing” (adsorbtion of H2o2 from 

parts in the machine), since the air passes 
through the catalytic converter during 
each circulation.

Zero risk of toxicity 

during aseptic processing, the 
pharmaceutical must be protected from 
external influences. Biopharmaceuticals 
often involve highly 
potent or toxic 
agents and machine 
operators need to 
be protected against 
potential effects of the 
product. two technical 
characteristics are 
critical in this: leak rate 
and single-wall design. 

Metall + plastic isolators achieve 
a standard leak rate of <3.0 % Vol/h, 
which typically meets most customers’ 
requirements for systems that are not 
used for aseptic processing of toxic 
or highly potent products. For aseptic 
processing of toxic or highly potent 
products, leak rates of <0.5 % Vol/h can 
easily be achieved, and even <0.1 % 
in individual cases. no structural 
modifications need to be made to Metall 
+ plastic isolators to achieve this.

single-wall 
design is used 
when processing 
highly potent or 
toxic products. in 
this case, air is not 
returned through 
double panes but 
via special return 

air ducts. Because the operator needs to 
be protected from the product, the doors 
cannot be opened until a washdown has 
taken place. 

during washdown, the entire 
system boundary between the supply 
and return air filters is cleaned. the 
return air ducts are automatically 
washed down with WFi via a dedicated 
WFi pipe system. the machine table is 
also washed down with WFi. the entire 

machine is installed on a slanted table 
with a drainage channel. Washdown is 
followed by a drying phase, only after 
which the isolator can be opened and 
prepared for the next decontamination 
or production process. this guarantees 
the safety of both the product and the 
operator. (Isolator technologies are 
one of the core elements of a turnkey 
solution from Optima Pharma. Further 
information as of page 26.) 

lowest  
leakage rate  

without design  
modifications

trends in barrier systems
Fascinating insights in isolator technology

http://isolator.optima-achema.com

– the exPert interViewStalks

optiMa pHarMa@acHeMa 2015 – neW inspiration and tecHnical solutions

talks
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Process technology
Faster, saFer, More FlexiBle and WitH less enerGY consuMption 

Lyophilization process  
technology – Focus on process 
safety and efficiency

demand for innovative therapies 
is high, especially in the domains of 
immunology, cancer therapy and rare 
diseases. the growth in niche products 
and medicines produced in small batches 
requires intelligent ideas for aligning 
the processes with market demands, 
including in lyophilization technology. 

Freeze drying is an expensive and 
time-consuming production step. to 
ensure consistent formulations, pharma-
ceutical manufacturers issue detailed 
specifications for process temperature, 
pressure and time to obtain the final 
lyophilate. Fortunately, the underlying 
processes offer enough flexibility to 
adjust the freeze drying process to 
accommodate these new requirements. 
the freeze drying process is in fact much 
more flexible and energy-efficient today 
than it was just a few years ago. 

Planning a complete line 
similar to the trend in batch sizes, 

smaller and often multiple freeze drying 
units are now frequently installed in 
biopharmaceutical projects. the number 
of freeze dryers and their physical 
footprint are thus key factors. if multiple 
freeze dryers are installed, it may make 
sense to use central coolers to keep 
investment costs accordingly low and to 
save space. central coolers and back-up 
systems are available in various versions, 
depending on their application profile. 

compact design of freeze drying 
systems and coolers helps save costs, 
especially if multiple units are used. in 
terms of the basic design of a freeze 
drying system, the connection to the 
filling and closing process is critical. 
Flexible manual and automated filling 
and unloading are much quicker and 
trouble-free today and enable more 

efficient use of freeze drying capacities. 
process requirements such as cold 
loading or pharmaceutical properties 
including toxicity and oxygen-sensitivity 
must also be taken into consideration 
when choosing the loading and 
unloading system. 

the available concepts consist 
of: row-by-row systems, frame-based 
systems and shelf-based systems. optima 
also offers a 100 % push-push solution for 
loading and unloading, with alternative 
solutions likewise available. 

 

„We have intelligent  
solutions with which we 

can reduce the energy 
usage by up to 20 %“.  

Stephan Reuter,  
Managing Director OpTIMA pharma GmbH  

(Mornshausen)

Many biopharmaceuticals are not sufficiently stable when stored 
in liquid form. Freeze drying is considered the best process technology 
to ensure the stability of sensitive molecules required in the market. 
Demands on the freeze drying process have changed significantly as 
a result.

talks
Technology trend
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Process automation and turnkey projects

simple, intuitive navigation for 
operators further enhances efficiency 
and safety. optima pharma relies 
on the siemens pcs7 to meet these 
requirements. 

For biopharmaceutical products 
requiring a freeze drying process 
combined with filling, closing and 
isolator technology, it makes 
sense to tap into optima 
pharma’s extensive 
turnkey project 
experience. 

the company ensures integrated process 
automation, including higher-order 
scada systems as needed. From project 
planning to equipment maintenance, 
interface problems are a thing of the 
past and customers can rely on a single 
contact person for all questions. (Further 
information and details to turnkey 
competencies as of page 26.)

emerging technology: format  
variability and standardization

currently, freeze-dried 
pharmaceuticals are usually sold in final 
packaging. While it is not possible to 
freeze dry for instance plastic bags at 
the moment, variations on the classic 
process are anticipated for the future. 
one possibility would be to produce a 

lyophilate and fill it 
into a plastic bag or 
other container for intermediate storage. 
the freeze-dried product would not be 
filled into the final container until it is 
ready to be administered as a drug. this 
will necessitate new techniques, such as 
dynamic rotary freeze drying. 

a number of development 
projects for standardizing 

components have been started with 
optima freeze drying lines. the objective 
is to save time and costs by avoiding 
custom solutions, similar to the filling and 
packaging processes.  

Shorter process times  – the process framework

in addition to fast loading, the 
underlying freeze drying process offers 
tremendous time-saving potential, 
starting with cleaning: cip/sip cleaning 
times have been and continue to be 
shortened thanks to intelligent systems, 
while water and energy consumption are 
reduced for the same cleaning results.  
experience shows that H2o2 sterilization 
also helps reduce cycle times. 

controlled nucleation is another 
promising area of development. it 
focuses on the freezing process, which 
is difficult to control especially for highly 
pure products. non-uniform freezing has 
a negative effect on the ice structure. 
controlled nucleation is an elegant 
solution to effectively solve this problem. 
in this process, additional pressure is 
first built up in the system and then 
quickly released, which promotes a 
highly homogeneous ice structure and 
significantly speeds up drying for a two-
fold increase in efficiency. the ability to 
achieve lower and lower pressures under 
vacuum also makes the drying process 
faster. 

it should be noted that the 
shelves remain the key component of 
the freeze drying system. advanced 
manufacturing technologies ensure 
absolute dimensional accuracy and 
a highly homogeneous temperature 
distribution. specifically, customers 

receive shelf plates to the most exacting 
tolerances for evenness and an extremely 
uniform temperature distribution 
with a tolerance of < ± 1 K when the 
temperature has been stabilized. this, 
in conjunction with the technologically 
advanced cGMp conform construction, 
guarantees a very high reliability during 
production.

Energy conservation 

the introduction of pat (process 
analysis technology) makes it easier 
to monitor and analyze processes and 
represents additional time-saving 
potential. 

even slightly shorter process 
times mean significantly lower use of 
energy and other consumables. even 
more savings are possible thanks to new 
high-performance refrigerants in the 
cooling equipment, while a special cooler 
further reduces energy consumption. 
Furthermore, a new innovative coolant 
conserves an additional 10–20 % of 
energy. taking into consideration savings 
due to shorter process times, freeze 
drying systems today use up to one 
quarter less energy overall than before 
these strategies were implemented.

 

Lyophilization process technology
Focus on process safety and efficiency

http://lyophilization.optima-achema.com 

– the exPert interViewStalks
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Airflow visualization
pioneerinG tecHnoloGY

airflow visualization –  
new opportunities for the  
design process

Information about flow behavior in a barrier-protected area is essential. Even 
mass transfer and vibration can be effectively visualized today. In the near future, 
we will be able to simulate multi-phase flows and thermodynamic processes, such 
as liquid filling into vials or sublimation processes in freeze dryers – long before the 
machines have even been built.

simulation and 3d visualization 
are carried out very early in the design 
process to identify any changes that may 
be necessary. Flow visualization in the de-
sign phase makes it possible to ascertain 
the ideal arrangement and placement of 
equipment parts with simplified geome-
tries (mock-up) and just a few iterations 
in cad. such visualizations help both 
experts and laypersons better understand 
and observe otherwise inaccessible and 
invisible processes. 

Insight into an invisible realm
Flow visualization significantly 

reduces the risk of planning errors. Weak 
points are recognized and eliminated in 
advance. Flow visualization also makes it 
possible to optimize the system already 
in the design phase. it increases planning 
security, leads to faster development 
times and means that significantly fewer 
adjustments are required during the 
startup stage. 

But flow visualization is useful 
in more than just existing customer 

projects. the insights it provides are often 
generally valid and can be transferred to 
numerous other applications.  this “vir-
tual fundamental research” also benefits 
customer projects. examples include: 
the behavior of a nitrogen gas flow at 
the mouth and the bottom of a vial: How 
quickly does gas exchange take place? or 
the suction process when crimping vials: 
What is the best position for the suction 
unit? What is the ideal air flow rate? 

 

„Machine optimizations already  
begin in the development phase  
with the power of 3D simulations  

– reducing the total time to market.“
Dr. Uwe Wössner,  

Head of Department Visualization HlRS  
(High performance computing center, Stuttgart)

In aseptic processing of highly sensitive products, airflow, 
temperature and pressure are critical factors that need to be closely 
monitored. Flow visualization and other simulations are useful in 
nearly every pharmaceutical project, including conventional ones.
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Approaches and expertise at OPTIMA pharma
optima pharma has acquired 

in-depth knowledge and expertise in 
simulation and 3d visualization. the 
company also works in close cooperation 
with the experts at the Hlrs (High 
performance computing center) at the 
university of stuttgart, which operates 
one of the fastest supercomputers in the 
world. 

optima takes a two-prong 
approach to virtual reality analysis 
for customers. complex customer 
projects are extensively 
prepared in advance and 
followed up on internally 
at optima pharma, to 
minimize work at the 
computing center.  this 
makes visualizing data 
for customers more 
technologically and 

economically feasible, and it can even 
take place over the course of several 
iterations if needed. 

less complex simulations are 
conducted at optima pharma in-house. 
projects that can be executed without 

a supercomputer are quick and cost-
effective to carry out. Visualization is 
not limited to flow alone; the experts 
at optima pharma can also analyze 
structural mechanics, thermodynamics, 
electro mechanics and other domains 
using special hardware and software.

Part of an integrated strategy
3d visualization and simulation are ideal complements to the advanced 

biopharmaceutical product technologies, flexible systems and processes and 
comprehensive turnkey expertise at optima pharma. When it comes to engineering, the 
company sets the bar high – for the benefit of the entire pharmaceutical industry.  

Go with the Flow
Flow visualization will 

prevail in the medium term, in 
much the same way cad replaced 
the drawing table. this develop-
ment will become essential for any 
technology-oriented company in 
the long run. optima pharma is 
a company in the industry with 
in-house expertise and capacity in 
this field.

airflow visualization – 
new opportunities for the design process

http://airflow-visualization.optima-achema.com

– the exPert interViewStalks
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turnKeY expertise

forward-looking processes
Biopharmaceutical 

medicines typically 
require complex 
processing. It makes 
sense to coordinate 
these processes with 
one another as early 
as possible. Turnkey 
customers benefit from 
integrated project 
management

System equipment: standardized 
components are used as much 
as possible in the various turnkey 
functional areas. to achieve this, the 
design departments work with a 
uniform basis of data and standardized 
(mechanical) interfaces between 
machine components. this approach 
makes it possible to easily integrate 
complementary and supportive functions 
such as glove testers and monitoring of 
particles and pathogens. 

Automation of the complete 
turnkey system is based on a consistent 
philosophy, which in fact is just another 
form of standardization, from operation 
of the HMi to integrated scada systems 
to analyze the processes. the electronic 
and software interfaces are likewise 
systematically coordinated in advance, 
providing the user with integrated batch 
reports for the entire system.

the same concept of consistency 
is apparent in documentation and 
training: document structures, content 
and processes for all components are 
carefully coordinated with one another. 
cFolders serve as the documentation 
platform at optima pharma, enabling 
easy exchange of documents and 
administration of access rights. 

equipment installation is 
managed and coordinated by an 

optima staff member – yet 
another example of the time 

savings and efficiency of 
optima turnkey services. 
equipment service is 
likewise overseen by 
a key account service 
management team. 
customers enjoy the 
advantages of a single 
contact person for all 
system components. 

A comprehensive turnkey project  
has the following characteristics:

  integrated evaluation of all related 
turnkey processes from the very 
beginning.

  a full-service provider, which means 
the customer doesn’t need to worry 
about suppliers, subcontractors, or 
third-party employees as contractual 
partners.

  extensive vertical integration; all re-
sources to conduct a project should 
be available in-house. 

oPtima pharma portfolio

 Washers 

 sterilization tunnels 

  Filling and closing of syringes, vials 
and cartridges, for example with  
pre-sterilized products

Secondary processing

 de-nesters

 re-nesters

 labelers, insertion of plungers

  Backstop and safety device 
installation

  Buffer systems, transport and  
paternosters

  robot handling systems and  
additional functions

  Barrier systems  
(raBs, craBs and isolator)

 Freeze drying

 loading and unloading systems

Interface management
a turnkey manufacturer offers a 

number of strategic advantages. When 
it comes to project management, the 
customer has a single contact person and 
a company with central responsibility 
for providing all services. organizational 
interfaces are simplified as a result and 
the decision-making process 
is accelerated. central 
project management means 
improved coordination of 
all project members.

the consultation 
process followed by 
process verification and 
risk analysis likewise 
focus on the system as 
a whole. in addition to 
the equipment itself, everything from 
production dates to installation and after-
sales service are synchronized with one 
another. not surprisingly, negotiations 
become simpler as a result, since contract 
conditions, bank guarantees, insurance, 
etc. only need to be specified once. 

turnkey expertise at optima 
pharma would not be possible without 
the unrivaled experience of our staff. this 
wealth of expertise ensures that specific 
customer needs and requirements are 
accurately reflected later in the system 
equipment. optima’s international 
business structure and many years 
of experience gained in countless 
international projects allow it to carry out 
successful turnkey systems around the 
globe.   
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