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organic substances such as crystalline silica, isocyanates 
or mycotoxins. It is widespread used, especially in France. 
Within the CIP10, the rotating cup contains a porous poly-
urethane foam devoted to the collection of airborne particles 
and rotates inside its housing at a speed close to 6700 rpm 
to induce a 7 or 10 L/min sampling airflow, depending on 
the particle-size selector. Despite several published works 
regarding its physical performances, no experimental data 
exist regarding the sampling efficiency for submicron par-
ticles. This study aimed to measure the collection effi-
ciency of the CIP 10 for different types of foam (60 or 
75 ppi, functionalized or not) and for the three selectors 
(inhalable, thoracic, respirable). Polydisperse particles with 
aerodynamic diameters between 20 nm and 10 µm were 
produced using various generators and different materials 
(DEHS, glass beads) in a specific test rig. For a given diam-
eter, the collection efficiency was calculated by comparing 
the number concentrations measured alternatively upstream 
and downstream of the rotating cup, using APS (TSI 3321) 
or SMPS (Grimm DMA Vienna Type, CPC 5.403) spectro-
meters. While collection efficiency was 100% for particles 
> 3 µm, it progressively decreased to around 50 % and even 
below 10 % for aerodynamic diameters of 800 mm and 
150 nm, respectively. Collection efficiency was unaffected by 
the type of foam or sampler flow rate used. Bias maps and 
consequences on workers aerosol exposure assessment will 
be discussed.
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Low-cost particulate matter sensors are a up-and-coming 
technology for monitoring occupational exposure to haz-
ardous substances in high spatial and temporal resolutions. 
Low costs, small sizes and high measurement frequencies 
offer the potential to continuously, automatically and re-
motely measure dust exposure and emission in the work-
place. However, much remains unknown about how these 
devices can be successfully applied in occupational set-
tings. TNO (the Netherlands) has, in collaboration with 
HSE (UK) and NIOSH (US), performed field studies at 
seven companies in the bakery, woodworking and welding 

industry to explore the use of sensors. A total of 145 full / 
half-shift measurements were collected for 37 workers and 
15 static positions. Measurement data was obtained using 
four types of sensor and conventional respirable gravimetric 
and high-resolution reference devices. High-resolution con-
textual information was collected using additional sensors, 
including an ultrasound-based indoor positioning system, 
to investigate how these can further characterize exposure 
situations. Sensor accuracy compared to reference measure-
ments ranged up to R2-values of 0.92, but large variations 
were observed within and between industries. Overall, sta-
tionary measurements showed less variation in perform-
ance compared to personal measurements. Different types 
of sensor seemed more accurate for specific industries. 
Contextual measurements provided additional information 
on when and where exposure occurred, for example by dy-
namic hazard maps based on indoor location and personal 
sensor measurements. Although performance of sensors re-
mains lower than conventional methods, they may provide 
accurate measurements in specific situations. Additionally, 
sensors can provide new types of information that cannot be 
captured by time-integrated measurements.
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Workers, irrespective of their geographical location, are 
often exposed to the same workplace air pollutants and by 
extension national health and safety regulators have similar 
air measurement requirements. Typically, many nation state 
regulators produce their own national air measurement 
methods, some of whom then form the basis of international 
consensus standards published under the auspices of either 
ASTM, CEN or ISO. Developing and validating measure-
ment methods however can be resource intensive and does 
take time. Furthermore, for a method to be fully validated 
ideally requires additional testing in other laboratories (i.e., 
via a collaborative trial) and to be tested in actual represen-
tative workplaces before adoption. In a proposed consor-
tium: resources could be shared in developing measurement 
methods and undertaking required collaborative and field 
trials complimentary quality assurance/quality control (QA/
QC) initiatives could be developed and training and second-
ment opportunities initiated for early-career scientists. The 
aim of this presentation is to stimulate further conversations, 
initially amongst delegates at the conference, around this 
proposal. 
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