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4: Preparation of a contamination control strategy as 
an Annex 1 requirement and preparation of an aseptic 
containment strategy if processing sterile toxic or 
biologically hazardous products
James L. Drinkwater, Franz Ziel & Pharmaceutical & Healthcare 
Sciences Society (PHSS), UK 

Filling of toxic or biologically hazardous sterile products that can-
not be terminally sterilised requires and Aseptic-Containment Strategy 
(ACS) that fits alongside a Contamination Control Strategy (Annex 1 
GMP requirement).  The approach to Aseptic-Containment must balance 
intrinsic contamination risks that may compromise sterile product quality 
and patient health with measures that protect process operatives from 
hazardous product exposure that may put their health at risk.

This presentation reviews following subjects: 1. Overview of Aseptic-
Containment strategy and alignment with a Contamination Control 
Strategy (CCS). Including containment levels, OEB bands and contain-
ment ‘Pyramid’. 2. Examples of Primary and Secondary containment 
boundaries. 3. Points to consider in application of Aseptic-Containment 
through process and support steps including Filling line set-up, Filling 
operations, line clearance, Cleaning/decontamination, recovery from 
atypical events; product spills, glass breakage, barrier, and barrier glove 
loss of integrity.

5: The main deliverables and tools to provide successful 
communication in facility projects
Teijo Paavilainen, Bayer Oy, Finland

Engineering is largely communication. Pharmaceutical facility invest-
ment projects from concept though planning with detailed design to con-
struction phases all the way to start-up can be complex and challenging 
task. The success of the project is dependent on several factors, but the 
success in information exchange is the key. The role of the communica-
tion has been emphasized during global pandemic. Efficient communica-
tion process combined with relevant deliverables, communication tools 
and engineering as well as quality reviews safeguard facilities through 
their lifecycle and ensures proactive compliance with GMP, health 
authority expectations and industry best practices. The presentation is 
based on the customers experience and perspective in the large pharma-
ceutical CAPEX project where project execution model is based on the 
engineering service contract with external engineering contractor. The 
presentation shares first-hand experiences of good practices, deliverables 
as well as lessons learned from helpful project tools like software platform 
for information exchange.
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6: Risk-based approach to GMP – 
Focus your efforts where it matters
Tiina Salo & Riikka Peltola, ELOMATIC Oy, Finland

In the early 2000s, the FDA published a report titled “Pharmaceutical 
cGMPs for the 21st Century – a Risk-Based Approach”. The purpose 
of this report was to enhance the regulation of pharmaceutical manu-
facturing and product quality. Ever since, there has been uncertainty in 
the pharmaceutical industry regarding “risk analyses”, especially as to 
when, where and how they should be conducted. In the past few years, the 
European Medicines Agency has also revised most of its GMP guidelines 
to emphasize the importance of conducting risk analyses, for manufac-
turers to understand where they should focus their quality-safeguarding 
efforts. In this presentation, we discuss how the risk-based approach to 
qualification and validation in pharmaceutical design projects is imple-
mented, present practical examples of different type of projects and dis-
cuss the impact of approach to commissioning and validation phases and 
possible time and cost savings.

7: Biological indicators for sterilization: 
Why perform a product D-value study?
Cédric Fernandez, MesaLabs, France

D-value studies are needed to know the impact that the properties of 
the material to be sterilized have on the resistance of microorganisms, 
and to prove that the biological indicator used to validate the cycle 
represents an adequate challenge to ensure the required level of sterility 
assurance (SAL) on the product being sterilized. Topics dealt with in the 
presentation are standards and references on D-value, parameters affec-
ting microorganism resistance, liquid pharmaceutical D-value studies, 
custom made Biological Indicators.

8: Design construction and C&Q of a BSL 3 GAPIII facility
Frans Saurwalt, Kropman Contamination Control, the Netherlands

Amongst pharmaceutical projects a project combining GMP with 
BSL3 and GAP III requirements fall into the most complex category. 
Combining contamination control with containment ads, a separate 
approach to the design process that covers all systems involved. Risk ana-
lysis and failure mode analysis need to be incorporated and at all stages 
of the process the systems needs to meet the system requirements as well 
as form part of the integrated system. Inflow/pressure cascade, fail safe 
systems, fire suppression, filtration, VHP disinfection, incorporating of 
decontamination devices as autoclave, VHP-chambers and waste dispo-
sal/kill-tanks form a complex system. There is a need to include closed 
systems, isolators, biosafety cabinets etc. in such a facility. In this case, 
study the approach and essential challenges and solutions are demonstra-
ted.

9: PHSS initiative in preparation of clarity on GMP 
guidance notes covering 20 specific GMP topics with 
MHRA review before publication
James L. Drinkwater, Franz Ziel & Pharmaceutical & Healthcare 
Sciences Society (PHSS), UK

To provide more applied guidance on environmental control and 
monitoring the PHSS the PHSS Aseptic processing special interest group 
are preparing GMP supportive guidance (has a meeting on 7 June 2019 
to discuss the guidance initiative of preparation of Clarity on GMP 
Guidance notes). There was a well-balanced discussion group that inclu-
ded: three ex-MHRA senior GMP inspectors, representation from major 
pharma industry (GSK, Pfizer Ireland and Belgium, Ely Lilly France & 
Italy, Filling machine, Barrier technology and environmental monitoring 
system manufacturers together with academics involved in GMP. 

All sixteen proposed guidance note were overview reference; presen-
tation on PHSS Initiative Clarity on GMP Guidance notes 2019, with 
more detailed discussion focused around four guidance notes: 
• Clarity on GMP Guidance note no.1 Assurance of sterility in Aseptic 

manufacturing of contact product contact parts – New and Existing
filling lines. 

• Clarity on GMP Guidance note no.2 Rationale for Environmental 
Classification, Qualification, and Monitoring for Aseptic process 
filling applications with Barrier technology. 

• Clarity on GMP Guidance note no.6 Risk assessment in setting EM 
Sample locations for monitoring during classification, qualification/ 
process simulations/ Media fills and during routine production 
operations.
This presentation reviews key concerns of 2019 meetings above notes 

and current developments and practices in PHSS Guidance.

10: EU GMP Annex 1 – Regulatory baseline of single-use 
systems for final filtration and filling
Simone Biel, Merck KGaA, Germany

Single-use systems (SUS) are being utilized more frequently in final 
sterile filtration and filling operation. The benefits of SUS such as quick 
process changeover or reduced risks of cross-contamination are well 
acknowledged. However, there are issues regarding SUS standardization 
of quality information that limits implementation efficiencies. The EU 
GMP Annex 1 draft addresses the use of SUS in aseptic processing and 
provides regulatory expectations how to implement and to use single-use 
assemblies. In this presentation deals with: 
1) Annex 1 and “specific risks associated with SUS”, 
2) Design considerations using SUS for filtration including PUPSIT, 
3) Understanding your SUS supplier’s quality strategy and 
4) Ready to use and sterile – how to keep the integrity?

11: Membrane HEPA filtration to life science: 
History, present and the future
Niels-Erik Kongste, AAF Europe, Denmark

Membrane HEPA filtration or ePTFE (expanded Poly Tetrafluoro 
Ethylene) media which is the technically description of the material 
used in the membrane filter media has been on the market since the mid 
1980´s.  ePTFE fine fibers was developed by Daikin as part of their 
chemical division. ePTFE HEPA and especially ULPA (U15-U17) filters 
were quickly adopted by the semiconductor industry due to the superior 
mechanical stability and super low outgassing behavior and proven che-
mical compatibility compared to traditional micro glass HEPA/ULPA 
filters.  Today ePTFE membrane ULPA filters is the industry standard in 
the most critical process steps in the semiconductor industry.

In the beginning of 2000´s the life science industry started to show 
industry in ePTFE filters and made several tests in real life environments 
to check if these filters were in compliance with the standards and especi-
ally in relation to the frequent HEPA integrity testing using an oil based 
aerosol (photometric test methods) which is not used in the microelectro-
nic industry (compatible with Discrete Particle Counters - DPC testing). 
This presentation deals with the early progress of the fine fiber technolo-
gy and the development process of manufacturing commercially available 
membrane HEPA & ULPA filters throughout the 90´s until today.
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12: Advances of HEPA filtration in pharmaceutical 
applications and their new use in day-to-day life post 
pandemic
Alan Sweeney, Camfil EMEA, Ireland

Air filtration is a physical, biological, or chemical operation that 
can separate particulate and gaseous contaminants from an air flow by 
means of passing it through a filter media. This filter media consists of 
a complex structure designed specifically to provide targeted capture of 
contaminants of a particular size range or chemical composition. HEPA 
filters have been around us for more than 70 years. We have most likely 
breathed or will breathe air filtered by HEPA filters throughout our lives. 
Everything suggests that HEPA filters will be around for many years to 
come, helping to improve the air quality of our environment.

As a result of the COVID19 pandemic, HEPA filtration technology 
has become increasingly popular for treating the air and capturing the 
airborne SARS-Cov-2 virus. Until recently, this technology has predomi-
nantly been used in specialised fields, such as pharmaceutical production 
clean rooms or hospital operating rooms where exceptional air quality 
is required. In Pharmaceutical and Hospital facilities HEPA filters are 
installed in cleanrooms in ceiling housings and many other equipment, 
such as biosafety cabinets, isolators, sterilization tunnels, aseptic fillers, etc. 
Other areas of application are nuclear power plants, the food industry, vete-
rinary laboratories, the cosmetics industry, biosafety centres, etc.

Lately, HEPA filters have become more popular due to their use in 
household vacuum cleaners, car cabin filters, air purifiers. One of the 
main reasons for the increasing popularity of HEPA filters is due to their 
use as a consumer product when integrated in an air purifier.

The full paper will outline how HEPA filters work, are certified and 
their benefit to society. It is my hope that that document will help you to 
understand HEPA filters a little better, how they work and their great 
importance for the future. In the presentation, I will amongst other discu-
ss the following issues: “What is a HEPA filter?”, “How does it work?”, 
“Where is it used?” and “Can it catch viruses?”.

• The particle filtration efficiency & the bacterial filtration efficiency 
to assess the filtration efficiencies of the materials used to make 
cleanroom garments

• The Helmke drum test method to assess the particle shedding of 
cleanroom garments

• The particle shedding of cleanroom garments worn by an operator 
with the body box test method

• How to assess the sterility of the garments?
• The stability of the performance: how to define the moment when 

reusable cleanroom garments need to be replaced?
• Assessing the packaging and understanding the contamination risk it 

may represent 

The companies operating cleanroom need to know which scientific 
test methods are available for validating cleanroom garments and how to 
interpret the obtained test results. As conclusions it can be stated that 
cleanroom garment systems are a critical part of the contamination 
control strategy and process validation. It is therefore important that the 
companies know how to proactively assess and validate them to meet the 
latest regulatory requirements as well as the expectations of the GMP 
auditors.

14: The influence of media, temperature and time on 
growth of microorganisms from cleanrooms
Lene Blicher Olesen, NIRAS A/S, Denmark

     This presentation will give an insight on the parameters that affects 
the growth of microorganisms. The focus will be on microorganisms 
found in cleanrooms and the influence on the growth of the microorga-
nisms with focus on growth media, temperature, and time. Further, the 
presentation will shortly take relevant cleanroom monitoring guidelines 
into account.

13: GMP Annex 1 – How to validate protective 
cleanroom garments?
Steve Marnach, DuPont Personal Protection, Belgium

The publication of the new GMP Annex 1 is scheduled for the 2nd 
semester of 2022 and it will change the requirements on manufacturers 
of sterile medicine products due to its new approach. It will be expected 
that all the activities inside the pharmaceutical manufacturing will be 
governed holistically by the QRM principles and documented in the 
contamination control strategy (CCS). Since cleanroom garment 
systems are a critical part of sterile and aseptic manufacturing and the 
only filter to keep the particles generated by the operators inside the 
garments to prevent them from contaminating the cleanroom, they 
should be managed under QRM principles too. In other words, simply 
relying on experience, visual checks and recommendations from the 
suppliers will not be enough any longer. This raises the question on how 
cleanroom garments should be selected and validated under QRM 
principles to become a part of the CCS. In this paper, an overview a 
QRM based validation approach for cleanroom garments will be 
presented and thereafter details, i.e., with their advantages & 
disadvantages, focusing on the following:




