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In situ study of particles generated from the use of
pharmaceutical grade cleanroom wipes
Tim Sandle
Bio Products Laboratory, Elstree, Hertfordshire, UK
Cleanroom wipes, saturated with disinfectant, are commonly used within pharmaceutical grade
cleanrooms as part of contamination control programmes. Whilst standards are in place for the
testing of wipes for particle shedding, there is limited data relating to the particle generation
from wipes when they are used in practical conditions. This paper outlines a study of the
particles generated as three different cleanroom wipes were used. The study was undertaken
within an isolator in order to minimise the background particle levels. The study showed that
cleanroom wipes designed for ISO class 5/EU GMP Grade A use are suitable for those areas,
but that wipes which are not certified for use in higher grade cleanrooms should not be used in
such areas due to the high level of particles generated.
Key words: Cleanrooms, wipes, particle counts, contamination control, pharmaceutical
manufacturing.
*Corresponding author: Dr T Sandle, Head of Microbiology, Bio Products Laboratory, Elstree,
Hertfordshire, UK; email: timsandle@btinternet.com

Working height velocity measurement in
conventional cleanrooms
William Mason*, Bernard McGarvey, Thomas R Spearman

Eli Lilly and Company, Lilly Corporate Center, Indianapolis, Indiana 46285, USA
The purpose of this article is to share the methods and results of technical studies conducted to
select an appropriate anemometer, methodology, and acceptance criteria to perform routine
working height velocity (WHV) checks.
A thermal anemometer was selected for its capability to measure low velocities and was
determined to be acceptable for this application. WHV acceptance criteria were determined for
critical locations. The testing ultimately concluded that velocity measurements at the HEPA
filter protective grill are a better indicator of unidirectional air flow hood performance than
velocity measurements at working height due to inconsistency in velocity readings at the
working height.
Key words: Working height velocity, cleanroom, thermal anemometer, HEPA filter, unidirectional
air flow, UAF, smoke test.
*Corresponding author: William Mason, Eli Lilly and Company, Lilly Corporate Center,
Indianapolis, Indiana 46285, USA; tel: +1 317 277 7350; email: mason_william_g@lilly.com

Science and Technology Feature
The closed vial technology: a new way of thinking in
aseptic filling
Benoît Verjans
Chief Commercial Officer, Aseptic Technologies, 7 rue C. Hubert, B-5032 Gembloux,
Belgium
Aseptic filling is a risky process but also one of the most complex in the pharmaceutical
industry. To reduce complexity while improving quality for the patient, a new concept must be
imagined. The closed vial technology has been developed to address these two main issues. The
objective is to aseptically fill a container with sterile solution, and the closed vial technology has
introduced several innovations to address these challenges currently faced by the
pharmaceutical industry, i.e. to reduce the risk of contamination for the patient, to simplify the
filling process and to provide an easier solution to the healthcare providers. The vial is supplied
closed and sterile, i.e. ready-to-fill, the filling is performed with a needle passed through the
stopper and the piercing hole is laser re-sealed to restore the closure integrity. To meet the new
process challenges (e.g. cleanroom manufacturing, laser re-sealing), the vial has been adapted
with dedicated vial body, stopper and cap materials.
Key words: Closed vial, aseptic filling, polymer vial, laser re-sealing.
*Corresponding author: Benoît Verjans, Chief Commercial Officer, Aseptic Technologies, 7 rue C.
Hubert, B-5032 Gembloux, Belgium; email: benoit.verjans@aseptictech.com
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Evaluation of the GEN III OmniLog® ID System
microbial identification system for the profiling of
cleanroom bacteria
Tim Sandle*, Kerry Skinner, Jennifer Sandle, Barbara Gebala, Pavitra
Kothandaraman
Bio Products Laboratory, Elstree, Hertfordshire, UK
Accurate microbial identification is of importance in assessing product and environmental risks
in pharmaceutical manufacturing. Identification is important to assess the origin of
contamination and to formulate corrective actions for contamination events. Many of the
systems available either require manual manipulation and subjectivity in reading, and are,
therefore, prone to errors, or consist of databases than err towards the clinical setting. This
paper outlines the validation steps for the evaluation of a microbial identification system
capable of screening industrial microflora: the GEN III OmniLog® ID System.
Key words: Cleanrooms, microorganisms, microflora, microbial identification, OmniLog,
phenotypic, corrective and preventative actions.
*Corresponding author: Dr T Sandle, Head of Microbiology, Bio Products Laboratory, Elstree,
Hertfordshire, UK; email: timsandle@btinternet.com

Facilitating efficient equipment cleaning

Per-Ake Ohlsson
Alfa Laval Market Unit Pharma & Personal Care, Alfa Laval, Lund, Sweden
This article explains the importance of action, or surface impact, in the design of equipment for
bioprocessing systems. The “time, action, chemistry and temperature” (TACT) concept
explains how systems and equipment can be optimised to improve efficiency as well as safety
and consistency in the cleaning cycle. A simple test shows how savings of up to 90% can be
made on both time, energy and cleaning liquids together with improved cleaning of the system.
Key words: Equipment cleaning, static spray balls, rotary jet heads, equipment cleaning procedures,
Time, Action, Chemistry and Temperature (TACT) concept, tank cleaning, dead legs, hygienic
design, pharmaceutical cleaning.
*Corresponding author: Per-Ake Ohlsson, Global Manager, Alfa Laval Market Unit Pharma &
Personal Care, Alfa Laval Lund AB, Box 74, Rudeboksvägen 1, SE-22100, Lund, Sweden. Tel: +46
4636 74 18, email: perake.ohlsson@alfalaval.com

Science and Technology Feature
Suggestions on setting detection limits for new
microbiological methods
JP Jiang
Instant BioScan, Tucson, Arizona, USA
Various new microbiological methods have been introduced into the pharmaceutical industry
for environmental monitoring. Microbial counts using the new methods can be significantly
different from those using conventional growth methods. This article suggests a procedure to
set alert and action limits for these new methods. In addition, a graphic format, Control Chart,
is proposed to display the microbiological data.
Key words: Microbiological test, alert and action limits, statistical process control.
*Corresponding author: JP Jiang, Instant BioScan, 2102 N. Forbes Blvd., Suite 105, Tucson,
Arizona 85745, USA; Tel: 520 326 7998; Fax: 520 398 4959; Email: j.p.jiang@hotmail.com
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Applied membrane air filtration technology for best
energy savings and enhanced performance of critical
processes
Michael W. Osborne1, L. Gail2, Peter Ruiter3, and Hugo Hemel3*
1 AAF International, Louisville, Kentucky, USA
2 VDI, Düsseldorf, Germany
3 AAF International, Emmen, The Netherlands
Strict demands are put on high-efficiency particulate air (HEPA) and ultra-low penetration air
(ULPA) filters that are installed as terminal filters in classified cleanroom environments. They
need to guarantee that predefined air quality requirements are consistently met so that process
efficiency is optimised and product quality is assured. With the increased focus on
environmental performance, either stimulated by legislation or as an integral part of the
business model, the contribution made by air filtration towards meeting sustainability targets
has become much more important. This paper describes how the latest generation of expanded
poly-tetra-fluor-ethylene (ePTFE) membrane media supports realising both objectives. It sets
out how air filters with ePTFE membrane media provide a significant reduction in energy
consumption and it presents the results of a new study on the superior mechanical strength of
ePTFE membrane media over traditional fibreglass media. Based on a cycle of four different
tests, executed at the ÖP textile testing laboratories in Germany, it is demonstrated that ePTFE
membrane media offers a significant improvement in reducing media failure risk for a retained
filter integrity. By installing HEPA and ULPA filters with ePTFE membrane media, critical
applications working under controlled conditions, such as the pharmaceutical and
microelectronics industries, are able to reduce process risk and improve output quality.

Key words: Cleanroom air filtration, ePTFE membrane media, traditional fibreglass media, energy
efficiency, mechanical strength, risk reduction, Discrete Particle Counter, Aerosol Photometer.

*Corresponding author: Hugo Hemel, AAF International, Phileas Foggstraat 5 , 7821 AJ,
Emmen, the Netherlands; Tel: +31 591 68 6903; hugo.hemel@aafeurope.com

Optimal conditions for the recovery of bioburden
from pharmaceutical processes: a case study
Tim Sandle*, Kerry Skinner and Emma Yeandle
Bio Products Laboratory, Elstree, Hertfordshire, UK
Bioburden testing is an important part of pharmaceutical microbiology and provides data in
relation to the quality of pharmaceutical products during manufacture. Little guidance is
provided in relation to test methodology, culture media and incubation parameters. The quality
control laboratory, therefore, needs to establish the most appropriate method. This paper
outlines a case study for the selection of incubation parameters for the bioburden assessment of
in-process samples using the Total Viable Count technique and pour plate method. While the
outcome of the experiment contained within the paper relates to a specific set of processes, the
approach taken can be used by other laboratories to compare or to develop their test methods
and techniques for bioburden determinations.
Key words: Bioburden, contamination, microorganisms, in-process, total viable aerobic count, pour
plate, agar, incubation.

*Corresponding author: Dr T Sandle, Head of Microbiology, Bio Products Laboratory,
Elstree, Hertfordshire, UK; email: timsandle@btinternet.com; website:
www.pharmamicroresources.com

Science and Technology Feature
How to deliver an aseptic suite on time and to budget
John Rhodes1, Lesley McAvoy2, Alison Beaney3, Ian Goss2
1 North Tees and Hartlepool NHS Foundation Trust, UK
2 Leeds Teaching Hospitals NHS Trust, UK
3 Newcastle Upon Tyne Hospitals NHS Foundation Trust, UK
Twelve NHS aseptic suite projects across the North East and Yorkshire were critically
evaluated. Of these, only two were delivered on time and to budget. The analysis was used to
develop a successful plan for a new Aseptic Dispensing Unit. Recommendations are made using
experience gained to illustrate how diligent planning and design can deliver a successful and
satisfactory cleanroom suite avoiding unnecessary confrontation, unanticipated outcomes and
subsequent costly delays. A seven-stage plan was developed that can be adopted for any similar
future project.

Key words: Plan, new, refurbished, NHS, aseptic suite, project.

*Corresponding author: John Rhodes, North Tees and Hartlepool NHS Foundation Trust, UK;
Email: jc.rhodes@btconnect.com
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A study of the influence of variables in air velocity
measurement in a unidirectional air flow device or
environment
Wili Colozza Hoffmann
Vectus Importatum, Rua Michigan 1005, 04566-001 Sao Paulo, Brazil
In clean devices and environments, for which the unidirectional air flow (UDAF) is an
important factor for contamination control, air velocity and uniformity are parameters to be
checked and maintained to ensure containment. This study seeks to show that there are several
factors of influence in measurement methods currently used in the field, which are usually
neglected in the procedures utilised.
Key words: Uniformity of air velocity, unidirectional air flow, methods for measuring air velocity,
UDAF, anemometers, laminar air flow, LAF.

*Corresponding author: Wili Colozza Hoffmann, Vectus Importatum, Rua Michigan 1005,
04566-001 Sao Paulo, Brazil; Tel: + 55 11 5531 8166; Email: wili@klimatu.com.br

Results from a Swedish survey – investigations in
operating rooms
Bengt Ljungqvist1, Johan Nordenadler and Berit Reinmüller1
1Building Services Engineering, Chalmers University of Technology, Gothenburg, Sweden;
2Development and Innovation, Karolinska University Hospital, Huddinge/Stockholm,
Sweden
A survey is presented with data from 27 operating rooms in four county councils, where air
flows, concentration of airborne viable particles and used clothing systems have been given
from 111 ongoing surgeries. With the results from the survey, a simple mathematical
expression based upon the dilution principle has been established to predict the concentration
of airborne viable particles present in the operating room during ongoing surgery. This
expression has shown relatively good agreement with reported results from ongoing surgery.
Key words: Airborne viable particles, air flows, clothing systems, ongoing surgery.

*Corresponding author: Berit Reinmüller, Building Services Engineering, Chalmers
University of Technology, Gothenburg, Sweden; Email: beritr@chalmers.se

Science and Technology Feature
Pharmaceutical cleanroom technology: forthcoming
trends
Dr. Hans H. Schicht
Contamination Control Consulting, Langwisstrasse 5, CH-8126 Zumikon, Switzerland
Numerous elements will influence the development of pharmaceutical cleanroom technology in
the years to come. Regarding the regulatory aspect, the implementation of the International
Conference on Harmonization guidelines ICH Q8–Q10 into the world’s good manufacturing
practice guidelines is first priority. Technically, the increasing relevance of personnel
protection, the worldwide breakthrough of isolator and restricted access barrier technologies in
aseptic filling as well as the advances in rapid microbiological methods are particularly worthy
of note. Prominent attention, however, should also be focused on the optimisation of the energy
consumption of contamination control systems.
Key words: Pharmaceutical contamination control systems, quality by design, risk assessment,
personnel protection, RABS and isolator systems, isolators for single use, rapid microbiological
methods, global warming, optimised energy concepts.

*Corresponding author: Dr. Hans H. Schicht, Contamination Control Consulting,
Langwisstrasse 5, CH-8126 Zumikon, Switzerland; Email: dr.hans.schicht@bluewin.ch

