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Issue 52

The greatest contamination risk to a product in a cleanroom comes from people. They are
normally the sole source of microbial contamination, and can be the major source of
particle contamination depending on the relative contribution of particles from machinery.
There is good practice and bad practice and the photo shows an example of bad practice.
The risk to products from contamination can be overcome by good cleanroom design and
good cleanroom operational practices. However, to achieve the lowest contamination of
the product, it is necessary to ensure that the sources of contamination are correctly
controlled and monitored. A technique that has been applied for many years in engineering
and other disciplines, and is now being adopted for the control of contamination, is ‘Risk
Management’. An important part of Risk Management is ‘Risk Assessment’ where the
degree of risk from sources of contamination can be assessed and minimised. Tim Eaton
and Bill Whyte have contributed a paper on this topic. See pages 2-7 & 10.

This paper is part of a Risk Management of Contamination system for cleanrooms and in
co-operation with the Parenteral Society, S2C2 are soon to publish a monograph on this
powerful contamination control technique.



Microbial Risk Assessments for Pharmaceutical Products

T Eaton AstraZeneca, Macclesfield, UK
W Whyte University of Glasgow, Scotland, UK

Summary

By using fundamental equations that model the dispersion, transfer and deposition of microbial contamination, the assessment
of microbial risk to manufactured products in pharmaceutical cleanrooms can be comprehensively undertaken. The example
given here is for microbial contamination during aseptic pharmaceutical manufacturing but the technique can be used for
particles and microbial contamination in other manufacturing areas.

A general assessment of the transfer of contamination from all of the sources within the cleanroom suite can firstly be
completed followed by an assessment of contamination within critical production areas. Such assessments will help to direct
resources at the most appropriate areas or activities of the manufacturing operation in order to reduce microbial risk. These
methods can be used at the preliminary design stage of a cleanroom manufacturing operation or, retrospectively, similarly
applied to an established manufacturing operation.

1. Introduction

For an aseptic manufacturing operation, the correct identification of the areas of greatest microbial risk is fundamental, if
effective improvements to the product contamination rate or security of the manufacturing process are required. To provide the
most accurate assessment of microbial risk, the basic models of microbial contamination and the associated variables should
be determined and utilised in the assessment process. Although a number of established risk management systems, such as
Failure Mode and Effect Analysis (FMEA)! have been utilised for microbial contamination applications, such systems do not
utilise the variables associated with the basic models of microbial contamination as part of the risk assessment process.
Consequently, the assessment process utilised by such systems will not derive the most accurate microbial risk assessments.
The fundamental mechanism of microbial contamination relates to the concentration of microbes on, or in, a contaminated
source, and the likelihood of their dispersion, transfer, and deposition onto a product, either over a period of time or as the

frequency of a contaminating incident. This has been previously developed2 and can be expressed in Equation 1.

No. of microbes deposited on a product = CxSxP; xP,xAxT Equation 1

where,
C = concentration of microbial contamination on, or in, a source (number/cm? for surface, number/cm? for air);

S = the quantity of surface material, or air, that is dispersed, from a source in a given time (cm? /s for surface, cm3 /s for air
dispersion); this can also be expressed as the quantity dispersed per frequency of occurrence;

P4 = proportion of micro-organisms dispersed from a source that are transferred to the area adjacent to the product;
P, = proportion of micro-organisms in the adjacent area that are deposited per unit area of the product (/cm?);

A = area of surface onto which microbes are deposit (cm?2);
T = time, during which transfers occur(s); this can also be expressed as frequency of occurrence.

The Failure Mode Effect and Criticality Analysis (FMECA) 1 method of risk assessment is based upon the definition of risk
indicated in Equation 2. This is generally accepted as the most appropriate definition of risk and is widely used. If the criticality
associated with microbial contamination is considered to be the number of microbes deposited onto the product, then the criticality
risk assessment Equation 2 is the same as the fundamental Equation 1, and the FMECA approach to risk assessment is fully
supported.

Risk = criticality of the occurrence x frequency of occurrence Equation 2

The fundamental mechanism of microbial contamination expressed in Equation 1 can be utilised to assess the microbial risks to
product associated with a cleanroom manufacturing operation. This is best approached by firstly considering all of the general
hazards to the cleanroom environment and then considering the specific hazards associated with the manufacturing operations
within the critical areas of the cleanroom. This can be best understood by considering the cleanroom manufacturing operation
illustrated in Figure 1.

This is an automated aseptic vial filling line located in a EU grade A (Class 100) vertical unidirectional airflow workstation. The
background to the filling workstation is a turbulently ventilated EU grade C (Class 10,000) area. These two areas are segregated by
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a full length glass partition and the operation is controlled from the background area. Access to the grade A area, to address any line
running issues, is achieved by opening the glass partition. Vials are fed to the point-of-fill through a hot-air depyrogenation tunnel.
Product solution, stored in a sterilised holding tank, is fed to the filling machine through sterilising grade filters and filled into the
vials. Lyophilisation stoppers, manually transferred into the filling area, are partially seated onto the vials, which are accumulated
into a mobile isolator and then transferred into a sterilised freeze dryer. On completion of drying, the stoppers are fully seated onto
the vials before removal from the freeze dryer for capping and crimping.

Figure 1 Aseptic Filling cleanroom

E:

2. General Cleanroom Risk Assessments

If all of the general sources of microbial contamination to the cleanroom can be identified, the fundamental Equation 1 can be
utilised to assess the level of hazard associated with each identified source. The identification and grouping of such sources of

microbial contamination has been proposed by Whyte 3 and this approach can be utilised and tailored to a specific cleanroom
operation. Indicated in Figure 2 is an example of the general sources of microbial contamination associated with the cleanroom
shown in Figure 1.

Figure 2 General cleanroom microbial sources
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Unfortunately, numerical values for all of the variables in Equation 1 are unlikely to be available and so absolute assessment of the
identified sources is not possible. Some numerical data relating to the concentration of microbes associated with each source may
be available but numerical information relating to the dispersion, transfer and deposition of micro-organisms is not. Similarly, the
time duration, or frequency, of microbial contamination in a cleanroom, can be continuous (from cleanroom air for example) or
unknown (by personnel accidentally contacting the product for example).

Consequently, for a general cleanroom risk assessment, the variable of time is not used and a simplified version of the equation
using risk factors for the unattainable variables, indicated in Equation 3, should be utilised.

Risk from microbial contamination (risk rating) = AxBxCxD Equation 3
where,

A = microbial contamination on, or in, a source;

B = ease of dispersion and transfer;

C = proximity of source from critical area;

D = effectiveness of control method.

The risk rating of each source is determined by assigning scores to risk factors A to D. Given in Table 1 is an example of such scores
that can be used. Any additional circumstances, for example, the direction of any air flow for factor C, would need to be carefully
considered during the assessment exercise to ensure accurate scores have been assigned.

Table 1 Scores for risk factors used for assessing hazards

Risk factor (A) Risk factor (B) Risk factor (C) Risk factor (D)
Amount of microbial Ease of dispersion, or Proximity (location) of Effectiveness of control
contamination on, or in, a transfer, of micro- source from critical area method
source organisms
0 =nil 0 = nil 0 = remote 0 = full barrier control
0.5 = very low 0.5 = very low 0.5 = in outside corridor, 0.5 = very good control
air lock
1 =low 1 =low 1 = periphery of cleanroom 1 = good control

1.5 = medium 1.5 = medium 1.5 = general area of 1.5 = some control

cleanroom

2 = high 2 = high 2 = critical area 2 =no control

The highest scored risks for the cleanroom operation considered are given in Table 2. Also indicated are the control measures
utilised. The designation of a higher risk score does not necessarily mean that it has a high risk to the product, but within a list of
possible hazards it is likely to be one with a higher degree of risk. These hazards may then be further considered with a view to
reducing their risk by reducing the risk scores of one or more of factors A to D.

The list of sources, and their risk ratings, can then be used in subsequent parts of a risk management analysis (such as HACCP 3),
to determine whether adequate control methods are used, and if the risks or their control methods are adequately monitored. In the
case of the contamination source associated with holed gloves, this would require further information relating to the glove
manufacturer's acceptable quality limit (AQL) with regard to holing and some determination of the robustness of the gloves during
use. A thorough review of the finger dab method, used to monitor the double gloving control measure, should also be completed.
This would include a review of the microbial media and the associated incubation temperature and times and the validation work.
A review of several months monitoring data (where available) should also be completed to confirm the effectiveness of the control
measure.
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Table 2 Calculation of the risk rating for highest identified sources

Contamination Source Risk Risk Risk Risk factor Risk
factor | factor | factor D) Score
(A) (B) © (control method used)
PEOPLE - During interventions
g ] ] 2 2 2 0.5 (two pairs of gloves) 4
Transfer to product via gloves with holes
Transfer to prod'uct‘ via gloves with ] ) ) 1 (disinfection) 4
secondary contamination
Airborne transfer of micro-Qrganisms 1 ) ) 0.5 (garments, sweeping )
from  personnel working m action of unidirectional air)
unidirectional walk-in area
Surf transfer t duct f
urface transfer to product from | 5 5 I (garments, aseptic 4
cleanroom clothing o
disciplines)
NON MACHINE SURFACES -
L. . 1 1.5 2 1 (disinfection) 2.25
Unidirectional air area
Walls, floors

3. Critical area risk assessments

The two routes of microbial contamination, either by contact with a contaminated surface or by deposition from the air, are
considered separately as part of the assessment within the critical product areas. Assessments for both of these routes of
contamination are derived from the fundamental mechanism of microbial contamination indicated in Equation 1.

3.1 Contact contamination

A derived simplified equation to model surface contact contamination is indicated in Equation 4.

Number of micro-organisms deposited by surface contact over a given time (no.) = concentration of microbes
on contaminating surface (no./cm?2) x transfer coefficient x area of product that is contacted (cm2) x frequency
of contact Equation 4
The ‘transfer coefficient’ is the proportion of micro-organisms on a contaminating surface (such as a glove) that are transferred to
the product.
For the cleanroom manufacturing operation illustrated in Figure 1, which is typical of most such cleanroom manufacturing, the
activities can be separated as follows:

1. Transfers of contact parts, components, product into the critical area;

2. Setting-up of contact parts, production machinery

3. Normal production activities

4. Interventions into the critical area to address production issues.

The overall risk to the product by surface contact can be assessed by adding the risk from each of these activities, as shown in
Equation 5.

Risk by surface contact = risk from critical transfers + risk from setting up + risk during normal production +
risk during interventions Equation 5

The overall number of micro-organisms deposited by surface contact could be determined by applying Equation 4 to each of the
activities of Equation 5. Unfortunately, not all of the variables in Equation 4 are known and so a solution must be sought with the
use of risk factors for the unattainable variables. The first variable is microbial contamination of the contacting surfaces but because
many surfaces will either not be sampled or would be found to be sterile if monitored, it cannot be utilised. Similarly, there is
unlikely to be any information regarding the transfer coefficient, although this variable can be considered later and utilised to



increase the accuracy of the risk assessment method. The next variable is the area of the product that is contacted and as this is likely
to remain constant, there is no advantage in including it for this assessment (if this variable changes for different operations of the
process, then it should be incorporated to improve the risk analysis). The variable of time, or frequency, which was not used
previously in the general risk assessment, can now be used as it is likely to be available or can be determined. Time can be expressed
either as the time the product is exposed to contamination, or the frequency of a contamination incident. Utilising these assumptions,
a simple risk equation that combines the surface contact contamination from the four stages of manufacture is given in Equation 6.

Risk by surface contact = a [no. of critical transfers] + f [setting up complexity] + % [body involvement x
complexity of critical area x no. of manipulations] + § [no. of interventions] Equation 6

where o, P, % and & are weighting coefficients

The normal production variable now however comprises of three risk descriptors. As these are multiplied together, this combined
risk score will be much greater than any of the other three stages and will therefore need to be divided by 3. Additionally, some
stages e.g. interventions are more likely to contribute more surface contamination than the other stages. These imbalances in the
risk equation can be corrected by assigning weighting coefficients. These were shown in Equation 6 as o, 8, % and 9, and examples
of values that can be assigned are shown in Equation 7. These values can be considered to be representative of the transfer
coefficient variable.

Risk by surface contact = 1 [no. of critical transfers] + 1.5 [setting up complexity] + 2 [(body involvement x
complexity of critical area x no. of manipulations)/3] + 2 [no. of interventions] Equation 7

It is now necessary to allocate risk scores to each risk factor in Equation 7. Indicated in Table 3 are such allocations for each of the
manufacturing operations.

Table 3 Risk factors and scores used to assess contamination contact surface risks

Manufz?c!:uring Risk factor Risk score Risk score Risk score Risk score
LIy 0 = nil 1=1low % = 3 = high
Transfers Number of critical None No more No more than 30 More than 30
into the transfers than 10
Critical Areas
Setting up Setting up No set up Not complex. More complex. Time to | Complex.
Production complexity activities Time to set set up no more than 30 | Time to set
Machinery up no more min up more than
than 10 min 30 min
Body involvement None Hands Hands and arms Body
Normal Complexity of Not Simple Some complexity Complex
Production critical area Applicable
Number of None No more than No more than 50% of More than
manipulations 5% of time time 50% of time
Interventions Number of None No more than No more than 10 More than 10
interventions 5

For the cleanroom manufacture shown in Figure 1, the manufacturing parameters, risk scores and calculated overall risk ratings for
the activities associated with each manufacturing operation are indicated in Table 4. From this it can be seen that the filling and
stoppering stage had the highest risk score. To reduce the risk of contact contamination during manufacture, the operations of this
stage would be the most appropriate to consider and were addressed in the following manner:

1. The number of critical transfers: The vial stoppers were supplied in bags of 500. With a single batch size of up to 25,000 units,
up to 50 critical transfers were required. As the stopper feed bowl had adequate capacity, the stoppers were supplied in bags of 1000,
reducing the number of transfers by a factor of 50%.



2. Filling machine set up complexity and time: The control of filling volume was achieved via a time-pressure system with a high
level of automated control. However, this required a complex aseptic assembly of machine parts that took on average 35 minutes
to complete. Modifications to the pipe work were undertaken, whilst maintaining its cleaning and sterilisation functionality. The
resultant assembly operation utilised less parts, was less complex, and had an average assembly time of 9 minutes.

3. The number of interventions: Stopper-to-stopper adhesion, a consequence of the sterilisation process, resulted in feed bowl
blockage, which then required manual removal with sterilised forceps. Modifications to the feed bowl, to automatically reject
adhered stoppers, reduced the average number of interventions from 38 to 4.

The above modifications reduced the risk rating of the filling and stoppering stage from 13.5 to 5.5.

Table 4 Risk scores and risk ratings for contact surface risk for all manufacturing stages

Manufacturing | Transfers | Setting up Normal Normal Normal Interventions Risk
Operation into the Production Production Production Production Rating*
Critical Machinery Number of Body Complexity
Areas manipulations involvement of critical
(% total time) area
(A) (B) (C1) (C2) (C3) (D)
Vial washing None None 1% None Simple 1 2.0
and sterilisation | gcore=0 | score=0 score=1 score=(0 score=1 score=1
Solution 3 5 min 1% None Simple None 2.5
storage score=1 score=1 score=1 score=(0 score=1 score=(0
Filling and 50 35 min 3% None Simple 38 13.5
stopper score=3 score=3 score=1 score=0 score=1 score=3
placement
Freeze drying 150 5 min Qne . None Simple None 4.5
and capping score=3 score=1 manipulation score=0 score=1 score=(0
score=0.5

*Risk rating = [A] + 1.5 [B] + 2[(C1 x C2 x C3)/3] + 2 [D]

3.2 Airborne contamination
A derived simplified equation to model airborne deposition onto a product contamination is indicated in Equation 8 and has been
shown to predict airborne contamination over a wide range of conditions during pharmaceutical production 4

Number of airborne micro-organisms deposited onto the product in a given time (no.) = Deposition rate of
microbe carrying particles (no./(cmZ2.s) x area of product exposed (cm2) x time of exposure (s) Equation 8

The variables required for this equation are readily available. The microbial deposition rate can be obtained from the counts on settle
plates exposed adjacent to the product. The results from settle plates are commonly reported as the number of colony forming units
(cfus) settling onto a settle plate of a given area exposed over a given period of time. To achieve an accurate simulation of
contamination, settle plates must be positioned adjacent to the exposed product and open only when contamination occurs. Settle
plate counts from cleanroom areas often give a series of zero results, with an occasional positive. This lack of sensitivity can be
improved by using larger settle plates (15cm diameter), several 9 cm diameter plates during a period of high sampling intensity, or
combining results obtained from routine sampling results, and averaging them over a one or two year period.

It is necessary to check that dehydration of the microbiological medium in the settle plates, caused by air movement, does not reduce
the count. Experience shows that as long as the plate is well filled with agar medium, and its exposure in unidirectional airflow is

not much in excess of four hours, the resultant count is not significantly affected 5,
The surface area of the product exposed to airborne contamination is required. As it is known that gravitational settling mainly

governs the deposition of microbe carrying particles during pharmaceutical manufacturing % 7, only the horizontal area of the
exposed product is required. This might be the area of the inner neck of a container, or the upwards-facing area of a solid product.

Continued on page 10.
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CLEANROOM TESTING COURSE

CLEANROOM TESTING COURSES

O

If you want CTCB certification then it is the
3 day CTCB course

A one day course on Cleanroom Testing is being given at Glasgow University, Glasgow
Wednesday, June 22, 2005 (Registration 8:30 - 9:00 am)
Course given by Bill Whyte includes hands-on demonstrations of equipment used to test a cleanroom.
Cost: per delegate including lunch and tea/coffee is
Members: £160 + VAT (£188.00)

Non-members: £177 + VAT (£207.97)

While the above one day course is being held, the Cleanroom Testing and Certification Board (a body
set up to run courses for people in the cleanroon industry) is concurrently running a certification
course in Cleanroom Testing which runs over 3 days, i.e. June 21-23, 2005.

Course Options: If you wish to attend any of these courses in the future see below,
Payment: Credit card facilities are now available on the web at www.s2c2.org/shop.

If you do not want CTCB certification then it is the
1 day S2C2 course

Registration

To attend the course, registration is essential as candidate
suitability is assessed.

Registration

Contact S2C2 office to obtain a course brochure and
application form or use the application form on page 9.

Eligiblity
This course is for people who test cleanrooms either daily
or regularly. There are 2 levels: professional or associate.

Eligiblity
This course is for anyone. For example, cleanroom
designers who need to understand the standards and the
tests to which their cleanroom is tested, users who have
to understand what tests are required or personnel
responsible for testing and monitoring cleanrooms.

Cost

Registration is £110 + VAT. This covers the course and
Question and Answer manuals. The couse fee is £616 +
VAT which includes a one day practical training course.

Cost
Members: £160 + VAT (£188.00)

Non-members are required to pay an additional £17 +
VAT. See above for June 22, 2005.

Examinations Examinations
Two - theory and practical. None.
Certification Certification

On successfully passing both exams a certificate is
awarded.

A certificate of attendance is issued.

For further information:

Mrs Kay Johnston, Administrator, James Watt Building, Glasgow University,
Glasgow, G12 8QQ, Scotland

Tel: 0141 330 3699

Fax: 0141 330 3501

E-mail: s2c2@mech.gla.ac.uk

C www.s2¢2.co.uk and click on ‘CTCB’ and then ‘Cleanroom Testing’ )




Cleanroom Testing Course, Glasgow University, June 22, 2005

Over the past few years S2C2 have run a successful course on how to test a cleanroom. Owing to the needs of the Cleanroom
Testing and Certification course of S2C2, that course has now been expanded.

Who Should Take This Course?

* Cleanroom designers who need to understand the standards to which their cleanroom is tested.

* Cleanroom users who have to understand what tests are required to ensure that their room continues to perform as

required.

* Personnel responsible for testing and monitoring cleanrooms.

Why? As an introduction to new technology or to brush up knowledge and skills.

MORNING - LECTURE

08.30 - 09.00 Registration
09.00 - 13.00 Lecture Course given by Bill Whyte
Topics include:

* The reasons for validating a cleanroom

* Validation philosophy * Validation standards

* How a cleanroom air conditioning plant works

* Cleanroom conduct * Microbiological measurements
* Air volumes and velocities

* Differential pressures ¢ Air filter integrity test

* Infiltration of contamination into the cleanroom

* Particle measuring methods according to ISO 14644-1

COST

Price per delegate including lunch and tea/coffee is £188

(£160 + VAT)

Non-members will be required to pay an additional £19.98

(£17 + VAT)

CONTACT

Tel:0141 330 3699 Fax: 0141 330 3501
Email: s2c2@mech.gla.ac.uk

AFTERNOON - PRACTICAL

13.00 - 14.30 Lunch
14.30 - 16.30 Practical Demonstrations
In this session a ‘Hands-on’ demonstration of equipment
used to test a cleanroom will include:
* Instruments for measuring air velocity, volume &
pressure differential
* Filter integrity testing method
* Paricle counting apparatus
* Bacterial counting apparatus

* Air movement visualisation methods

PAYMENT

[1] Credit card: go to www.s2c2.org/shop
[2] Cheque for £ .......oovvirieiiieieeeeeee attached

Please make cheque payable to Scottish Society for
Contamination Control and forward with this
remittance form to

S2C2, James Watt Building,
University of Glasgow,
Glasgow G12 8QQ.

APPLICATION FORM

Please reserve places for the following people:

Name(s) Company:

Address:

Tel:

Email:

Send invoice to (if different from above):

Purchase Order
No.

HSENOD DNILSHL WOOUNVAIO



The time the product is exposed to airborne microbial contamination is required. The total manufacturing time should not be used,
but the average time a single product is exposed to the airborne environment. For example, the first product through a filling line
may be exposed for only a few seconds, but the last one will be exposed for the total time of the process; the average exposure time
is therefore 50 % of the total process time.

For the cleanroom manufacture indicated in Figure 1, the relevant manufacturing parameters and associated settle plate counts can
be utilised to predict the number of micro-organisms deposited during the manufacturing operation.

Several settle plates (9 cm diameter, area 64 cm?) are exposed for four hours in the areas adjacent to the open vials. A review of 6
months of data indicated that of the 926 settle plate samples taken, 62 had at least one positive count. The average microbial count
for this period was calculated to be 0.067.

The deposition rate of the micro-organisms can be calculated from the settle plate data i.e.
Deposition rate (no./(cm2hr)) = average count on settle plate + [area of settle plate (cm?2) x time plate exposed (hr)]
0.067 + [64 x 4] =2.62x 10 4

The vial has an inner neck area of 2 cm? and is open to contamination for an average of 6 minutes. The number of microbes that
would contaminate the product by depositing through the neck area is calculated from Equation 4.

No. of airborne microbes deposited into product in a given time = deposition rate (no./(cm?hr)) x exposed product surface area
(cm?2) x time of product exposure (hr) =226x104x2x[6+60]=523x10->

It is a reasonable assumption that microbe carrying particles will be deposited randomly throughout the critical area 6 and therefore
5.23 vials in 100 000 will be contaminated.

This contamination rate of about 1 in 20 000 could be improved by reducing any of the variables in Equation 8. However, the vial
size was fixed and the line running speed already optimised. The airborne deposition rate could however be reduced by minimising
the airborne microbial concentration. Investigation of the settle plate data indicated that the plate located in close proximity to the
stopper bowl feed bowl was the plate that routinely recorded microbial contamination. Further investigation indicated that the
interventions performed by the operator to address the feed bowl blockage were likely to be introducing contamination into this
area. In addition to the modifications previously implemented to reduce the incidence of feed bowl blockage (section 3.1), which
greatly reduced the number of required interventions, a longer bespoke tool, to utilise for any remaining feed bowl interventions
was introduced. The longer tool, sterilised for each manufacturing batch and retained on a sterile surface within the critical area,
enabled the remaining blockages to be addressed without the need for the operator to work over exposed product and components.
A review of the subsequent 12 months of settle plate data taken following the introduction of the tool indicated that of the 1781
settle plate samples taken, only 3 had at least one positive count. The average microbial count for this period was reduced to 0.0017
and consequently the calculated number of contaminated vials was reduced to 1.32 x 10 -6 i.e. approximately 1 in 1 000 000.

4. Discussion

The microbial risk assessment methods outlined in this paper utilise the fundamental models of microbial contamination.
Consequently, they facilitate the most accurate assessments of microbial risk to product and also support the established FMECA
method of assessing risk.

These risk assessment methods have been developed to provide, firstly, a general assessment of contamination to the cleanroom
areas. Secondly, a risk assessment method has been developed that focuses on the manufacturing process in the critical areas by
examination of the surface contact and airborne deposition routes of contamination. Subsequently, manufacturing activities with the
highest risk ratings can, if deemed unacceptable, be modified to reduce the microbial risk to the product.
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S2C2 COURSES 2005 & 2006

SEROLOGICALS PASSES

The two educational cleanroom courses organised by the
S2C2 and presented by Bill Whyte at the NEC, Birmingham,
February 2005 were well attended with 58 attending the
Cleanroom Testing course on the first day and 77 attending
the Cleanroom Technology course on the second day.

It is expected that these two courses will be repeated next
year in much the same manner, i.e. at the NEC in February
and will coincide with the 14th Annual Contamination
Control and Cleanroom Products Exhibition.

STERILE SERVICES

On 15th & 16th February Health Protection Scotland held a
conference in Glasgow for the Sterile Services Department
Consultative Group. During this Andrew Tweedie gave a
presentation on Cleanroom Technology to the group.

The presentation covered: history, design, testing, operation,
common problems, as well as the results of a 2004 study on
environmental monitoring in SSD packing rooms.

(L to R): Eileen McCracken, Robert Dorris, Sandra
Crowhurst and Derek Robson, all from Serologicals,

Kirkton Campus, Livingstone, successfully passed their
Cleanroom Technology exam in October 2004.
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ROWTHOARNE HI-TEC SERVICES LTD

MORITORING, VALIDATICN
COMMESSIONING OF CLEANROOMS

ITK: =44 (12582 372 333
Scollund;  +344 (00 1355 225 630
Eire: +353 I:'I]} 1 824 3670

zervice Gohis.couk

Your complete source for
Cleanroom Monitoring Hire Instrumentation

- Airborne Particle Counters

- Smoke generators

- Air Flow measuring hoods

- Humidity & Temperature meters etc

 Clean Room design & construction
 Upgrades & refurbishments

o Modular fixed & mobile units [CLEAN]
¢ Ancillary & process equipment__| lmm

 Clean Room components

Glean Modules Ltd.
Unit 4, Cockshut Lane Business Centre, Commerce Street,
Melbourne, Derbyshire DE73 8GP. England.

Telephone: +44 (0) 1332 865646

Fax: +44 (0) 1332 865848

e mail: enquiries@cleanmodules.co.uk
www.cleanmodules.co.uk
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Trion Ltd, The Cavendish Centre,
Winnall Close, Winchester,
Hampshire, SO23 0LB, UK

Tel: +44 (0)1962 840465 Fax: +44 (0)1962 828619
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<camtil

Tel 01706 238 000

Fax 01706 226 736

www.camfil.com
air.filter.uk@camfil.com

9 ation validation & consultancy services

JARM %
4 Orchard Close, Elsworth,
Cambridge CB3 8JH.

Tel: 01954 267359

Isolator Applications Fax: 01954 267 728

L]
@ Isolator sleeves assemblies ® Half-suits @
@ Flexible film canopies @ Stainless steel vial carriers ®
@ IDC Biosafe® transfer system @
[ ]
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cleanroom
Design and Installation

Tel: 01273 330 557 Fax: 01273 330 203
Email: mail @cleanroom-solutions.co.uk
Website: www.cleanroom-solutions.co.uk
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wwnw charwell-labs co.uk
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FOR ALL YOUR
AERCSOL FILTER TEGTING NEEDS
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« Poallive inaction Fumps « Serdcs
+ Agrosgl Gongraions = Caibration
& Araminneiss & AnoEEEOnes
" Talgdiass iJd M P €75 ks’
. [ ] el 1T BT
UU F | Cmsil waias docami ard 178 20T
! Mk www ol ifiers com

H& YV st
H & V Est. 1975

Kilknowe Office
16 Barrmill Road
Galston, Ayrshire,

v Particle Counting

v Fume Cupboard
Containment Tests

: ; KA4 8HH
Filter Int

Y Tosting Y Tel 01563 821 991

v Discus Operator Fax 01563 822 220

Protection talk2us@handv.co.uk

v CR Validation www.handv.co.uk
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| Stands for - Safe, sterile communicatio

- No passage of air allowing a high degree ,:ii
. audio and visual communication. No electrical i
" installation or speakers necessary. Suitable'in |
|_many situations — single or double glazed areas; |
4 ELY Easy installation i

MELAPHONE VISUAL AUDIO
6a Heather Close, Thurston, Bury St Edmunds, Suffolk, IP31 3PX
Tel: 01359 233 191 Fax: 01359 234 906
email: sales@melaphone.co.uk
www.me_laghone.go.uk

Guardline Technology #
when it has to be

Clean

Europe’s leading single source for cleanroom
services, supplies and static control

Guardline House, 5 Brunell Way, Thetford,
Norfolk IP24 1HP. United Kingdom
Tel: +44 (0) 1842 822150 Fax: +44 (0) 1842 820300
email: sales @guardline.co.uk Web: www.guardline.co.uk

Clean Air

Containment a
Services Ltd,

The Atrium Business &’
Centre,
North Caldeen Road,
Coatbridge, ML5
4EF

Tel: 01236 702 014 Fax: 01236 768 810

Jim Carmichael
Mobile: 0771 286 4834

PMT

Particle Measuring Technique (GB) Ltd
Tel. 01684 312950 Fax. 01684 312969

Supply, Service, (and hire) of:

* Particle counters

Facility Monitoring Systems
Microbial Sampling Systems
Ionisation Equipment
Sterile Disinfectants
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ioriclean

Tel. 01754 767 377
www.micronclean.co.uk
enquiries@micronclean.co.uk

Complete service of specialist clothing
and consumables for cleanroom professionals
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