


Introduction

12/15/2022 Centre of Excellence Healthcare & Life Sciences Europe – Cleanzone 2022 Page 2

≡ André van Tongeren

▪ Associate Director

▪ Mechanical Building Services

▪ Electrotechnical Building Services

▪ Business Administration

CENTRE of EXCELLENCE
HEALTHCARE & LIFE SCIENCES



Introduction

12/15/2022 Centre of Excellence Healthcare & Life Sciences Europe – Cleanzone 2022 Page 3

≡ State of affairs regarding ISO TC 209 WG 15 

Airborne particle sampling techniques

≡ What do we aim to achieve?

▪ Guidance to good practise

▪ Classification versus Monitoring

▪ Collecting samples

▪ Application examples

≡ Why have a Technical Report in the first place?

Cleanrooms and associated controlled environments

ISO 14644 series 

Part 1, Class. of air clean. by particles

Part 2, Continued compliance with part 1

Part 3, Test methods

Part 4, Design, construction and start-up

Part 5, Operations

Part 6, Vocabulary

Part 7, Separative devices

Part 8, Assessment. of air clean. by chemicals

Part 9, Assessment of surface clean. by particles

Part 10, Class. of surface clean. by chemicals

Part 12, Nanoparticles

Part 13, Cleaning of surfaces

Part 14, Assessment of suitability for use of equipm.

by airb. particle conc.

Part 15, Assessment of suitability for use of equipm.

and materials by airb. chemical conc.

Part 16, Energy efficiency

Part 17, Particle deposition



Setting the scene

What defines a cleanroom
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3.1.1

cleanroom

room within which the number concentration of airborne particles is controlled and classified, and which is 

designed, constructed and operated in a manner to control the introduction, generation and retention of 

particles inside the room.

Note 1 to entry: The class of airborne particle concentration is specified.

Note 2 to entry: Levels of other cleanliness attributes such as chemical, viable or nanoscale concentrations in 

the air, and also surface cleanliness in terms of particle, nanoscale, chemical and viable concentrations might 

also be specified and controlled.

Note 3 to entry: Other relevant physical parameters might also be controlled as required, e.g. temperature, 

humidity, pressure, vibration and electrostatic.



Setting the scene

Where we don’t want to be
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Setting the scene

Where we would like to be
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ISO TC 209 WG 15

Classification vs Monitoring
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Establishing

control

Demonstrating

control

Classification Monitoring

Commissioning
Building

Mechanical Systems

Electrical Systems

Plumbing Systems

Performance Testing
Indoor environmental performance

Energy performance

Ensuring it
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Demonstrating it

actually works



ISO TC 209 WG 15

Classification vs Monitoring
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ISO TC 209 WG 15

Classification vs Monitoring
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Classification Monitoring

≡ Monitoring plan

≡ Matters to consider when developing a 

monitoring plan

≡ Considerations for setting alert and 

action levels

3.2

Monitoring

observations made by measurement in accordance with a 

defined method and plan to provide evidence of the 

performance of an installation

Note 1 to entry: Monitoring may be continuous, sequential 

or periodic and if periodic, the frequency shall be specified.

Note 2 to entry: This information may be used to detect 

trends in operational state and to provide process support.

(Quality of data)(Quality of sample)



ISO TC 209 WG 15

Collecting samples – isokinetic sampling
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Unidirectional Non-unidirectional



ISO TC 209 WG 15

Collecting samples – sample tubing
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≡ Tubing length

▪ As short as possible

▪ Turbulent flow inside

≡ Tubing bends

▪ As little as possible

▪ As wide as possible

≡ Tubing material

▪ As smooth as possible

≡ Other considerations

▪ Fittings

▪ Valves



ISO TC 209 WG 15

Collecting samples – guidance
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Probe orientation
Unidirectional airflow

Non-unidirectional airflow

Tubing length
Sampling particles > 5.0 μm

< 1 m length

< 2 m length

Tubing bends
< 2 bends (r ≥ 150 mm)

< 3 bends (r ≥ 150 mm)

No assessment
necessary

Connect ISP to LSAPC with or 
without tubing

Additional assessment
recommended

Evaluate potential losses with 
attaching ISP to LSAPC with tubing

Additional assessment
required

Evaluate and assess impact of 
particle loss in tubing



ISO TC 209 WG 15

Collecting samples – guidance
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Additional assessment
recommended

Evaluate potential losses with 
attaching ISP to LSAPC with tubing

Additional assessment
required

Evaluate and assess impact of 
particle loss in tubing

 Less impactful installation

 Review transit loses

 Review alert and action thresholds

 Review historical data

 Use of rigid type conduit

 Consider installation tools

 Consider larger diameter tubing excessive number of 

bends exist.

 Consider maintaining and cleaning tubing

 Less impactful installation

 Review transit loses

 Perform transit loss testing if documented review is 

considered excessive (>20%)

 Review alert and action thresholds

 Review historical data

 Use of rigid type conduit

 Consider installation tools

 Consider larger diameter tubing where excessive 

number of bends exist.

 Consider maintaining, cleaning or renewing tubing

 Perform particle loss engineering studies



ISO TC 209 WG 15

Application examples
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Situation 1
Direct measurement

Situation 2
Limited tube length

Limited bends

Situation 3
Considerable tube length

Multiple bends

No assessment
necessary

Additional assessment
recommended

Additional assessment
required



ISO TC 209 WG 15
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