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26: Through process optimization to reduce production 
time, energy, and costs
Esa Högel, Valtria Swiss AG, Switzerland & Valtria Finland Oy, Finland

Thinking of the warming of the Earth’s atmosphere, we all have a 
responsibility, starting with each of us, companies, and states, because 
the air is common to us. A good example of this is how all these benefits 
can be achieved by optimizing production stages by shortening produc-
tion time and reducing energy use, i.e. energy costs. An example new 
production plant of the Ecoflac-Plus infusion bottles® at B. Braun, those 
responsible - among many other criteria - have demanded a time opti-
mization of the process, a short implementation phase and a significant 
reduction in operating costs for the drying of the bottles between the 
sterilization autoclave and the bottle labeling.

The mission of this kind of drying tunnels is reducing the drying time 
spend in between the autoclave and labelling system. During sterilization 
process, the autoclave in flooded with pressurized water, which creates 
a problem in labelling, as it will not be possible to stick the labels on the 
humid bottles. To achieve a complete drying process, airflow is created 
and directed to the exterior surfaces of the bottles, absorbing the water 
and humidity of the products. The air involved in the process is treated 
inside the AHU. The air is insufflated and recirculated in the interior of 
the tunnel, removing the water and the humidity, and cooling the pro-
duct. Water is drained through the inclined trays and pipeline system.

27: Re-qualification of cleanrooms
Lene Blicher Olesen, NIRAS A/S, Denmark

This presentation will give an insight on the re-qualification of 
cleanrooms. The focus, of this presentation, will be on the relevant test 
methods, equipment, and guidelines, which are expected to be basis for 
re-qualification of cleanrooms in a GMP environment.

28: Respiratory aerosol particle emissions and control 
in the clean room environment
Sampo Saari, Anna Tuhkuri Matvejeff*, Enni Sanmark*, Lotta-Maria 
Oksanen*, Topi Rönkkö**, Jani Hakala#, Aimo Taipale# & Ahmed 
Geneid*, Tampere University of Applied Sciences, Finland, *HUS, 
Helsinki University Hospital, Finland; **Tampere University, Finland & 
#VTT Technical Research Centre of Finland, Finland

The current COVID-19 pandemic has highlighted the importance of 
understanding better the rapid aerosol transmission of pathogens. In this 
study, the emission mechanisms, and dynamics of aerosol particle emis-
sions from respiratory tract are presented based on the recent studies. 
A new developed portable measurement system for respiratory particle 
emission experiments and some preliminary results are presented. The 
measurement system enables the investigations of absolute and time-
resolved exhaled aerosol emission rates with controlled drying and dilu-
tion processes of generated droplets. Absolute aerosol emission rates are 
important parameters when modeling and assessing the transmission of 
viral aerosols and the infection risk in indoor environments. With this 
measurement system we can study aerosol particles generation rate in 
real time over a wide particle size range. The results will help us gain new 
insights on aerosol transmission events, especially on the differences bet-
ween common spreaders and potential super-spreaders. The study also 
presents the efficiency of some potential aerosol control measures in the 
clean room environment.

 

29: Microbial risk assessment in safety cabinets/Class II 
benches with the LR-method
Bengt Ljungqvist & Berit Reinmüller, Chalmers University of Technology, 
Sweden

Microbiological risk assessment of airborne contaminants in safety 
benches/class II with the method for limitation of risks, the LR-Method, 
is described. Results from excerpts of case studies in safety cabinets/
class II benches are discussed. The influence of heat sources, movements 
around the safety cabinet, and monitoring are discussed. The LR-Method, 
which relies upon visualization of air movements, particle challenge tes-
ting, and calculation of a risk factor, presents a fast and reliable way for 
evaluating microbial safety and detection of potential airborne microbial 
risks to the product. In e.g., safety cabinets it can be used for tracing dis-
persion routes of airborne contamination and for the evaluation of single 
steps of the process. When developing SOPs for aseptic processes and 
the training of operators, the LR-Method has proven to be very useful.

30: Preparing for the next pandemic - 
simulation-based solutions
Aku Karvinen, VTT Technical Research Centre of Finland, Finland

At the beginning of 2020, frightening news began to emerge around 
the world. The unknown threat caused a lot of pneumonia and other seve-
ral illnesses.  Soon it turned out that the cause was the coronavirus closely 
related to 2002-2003 SARS (Severe Acute Respiratory Syndrome) 
virus. New virus was later named SARS-CoV-2 (SARS Corona Virus 2) 
and the disease was named COVID-19 (Corona VIrus Disease 19). At 
first, it was thought that the virus would not be transmitted from human 
to human, but when this turned out to be the case, it was time for urgent 
measures. Different methods to prevent the spread of the disease were 
applied, including full lockdowns. At first, it was thought that the virus 
was transmitted mainly through droplets and fomites. The research com-
munity started soon, however, to speculate whether the virus can also be 
transmitted by small particles floating in the air called aerosol particles. 
When this transmission route turned out to be important, perhaps even 
dominant, it was time to start look for, research, and develop the methods 
to prevent aerosol transmission.

This paper explains how to use simulations to study methods to pre-
vent the aerosol transmission of diseases. The main simulation tool used 
is computational fluid dynamics (CFD), which allows the movement of 
individual aerosol particles to be predicted and visualized in different 
situations, such as in different ventilation strategies. The simulation also 
enables the assessment of the effectiveness and development of various 
methods of preventing transport, such as air purifiers and UV lights. In 
addition to simulating the transport of aerosol particles, the method also 
enables the study of transmission via droplets and surfaces. The method 
has also been used to illustrate for the public how the virus spreads, faci-
litating, among other things, daily decision-making on which facilities are 
safe and when the use of a respirator is necessary. In addition to COVID-
19 situation, the methods developed will be used to prepare for the next 
pandemic.




