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Why do we care about Particle Count? 



How an airborne particle counter works.. 

 



What need to check in Calibration 

certificate of CPMS 

Calibration program should meet the requirement of ISO 21501 



ZERO COUNT TEST  

(THE PURGE TEST) 

• Before you begin your daily round of sampling, it is good 

practice to install a purge filter onto the inlet, and perform a 

one-minute False Count Test (also known as a Zero Count 

Test) to ensure the particle counter does not have a 

fundamental or catastrophic failure.  

• Performing a Zero Count Test for a longer period of time 

serves no additional benefit. To the contrary, the cumulative 

hours spent performing excessive Zero Count Testing will 

result in the laser diode being operated unnecessarily, thus 

reducing the monitoring life of the instrument. 



VHP SANITATION 

• It is an excellent practice to VHP all microbial 

samplers and particle counters at most every 

six months to ensure no bio-contamination 

growth occurs within the equipment.  

• But frequency based on the Vendor only.  



Placement of Sample Probes  

 



Probe Positioning  



Output pulse based on Particle size 

 



Resolution and counting accuracy  

Good Resolution 

Poor Resolution 



Illumination Uniformity affect resolution 



Effects of Flow Rate on pulse 

 



Preliminary assessment on the excursion of CPMS:  
 

 



Root Cause Identification 1/2 

 



Root Cause Identification 2/2 

Identify the root cause of 
CPMS excursion …. 



WHO 961, Annex 6 Requirements  

• For Grade A zones, particle monitoring should be undertaken for the full duration of critical 
processing, including equipment assembly, except where justified by contaminants in the process 
that would damage the particle counter or present a hazard, for example, live organisms and 
radiological hazards. In such cases monitoring during routine equipment set-up operations should 
be undertaken before exposure to the risk. 

• Monitoring during simulated operations should also be performed. The Grade A zone should be 
monitored at a frequency and sample size such that all interventions, transient events and any 
system deterioration would be captured and alarms triggered if alert limits are exceeded. It is 
accepted that it may not always be possible to demonstrate low levels of ≥ 5.0 μm particles at the 
point of fill when filling is in progress, due to the generation of particles or droplets from the 
product itself. 

• Airborne particle monitoring systems may consist of independent particle counters; a network of 
sequentially accessed sampling points connected by manifold to a single particle counter; or 
multiple small particle counters located near monitoring points and networked to a data acquisition 
system. Combinations of systems can also be used. The system selected should be appropriate for 
the particle size considered. 

• Where remote sampling systems are used, the length of tubing and the radii of any bends in the 
tubing should be considered in the context of particle losses in the tubing. The selection of the 
monitoring system should take account of any risk presented by the materials used in the 
manufacturing operation, for example, those involving live organisms or radiopharmaceuticals. 

•  The sizes of samples taken for monitoring purposes using automated systems will usually be a 
function of the sampling rate of the system used. 



EU Annex 1 Requirements 

• For grade A zones, particle monitoring should be undertaken for the full 
duration of critical processing, including equipment assembly. The grade A 
zone should be monitored continuously and with a suitable sample size (at 
least 28 litres (a cubic foot) per minute) so that all interventions, transient 
events and any system deterioration would be captured and alarms 
triggered if alert limits are exceeded. 

• The occasional indication of macro particle counts, especially ≧ 5.0 μm, 
may be considered false counts due to electronic noise, stray light, 
coincidence, etc. However,  consecutive or regular counting of low levels 
may be indicative of a possible contamination event and should be 
investigated.  

• Such events may indicate early failure of the room air supply filtration 
(HVAC) system, filling equipment failure, or may also be diagnostic of 
poor practices during machine set-up and routine operation. Monitoring 
conditions such as frequency, sampling volume or duration, alert and action 
limits and corrective action including investigation should be established in 
each manufacturing area based on risk assessment. 



FDA Audit check point 

• What type of instrument is used to check non-viable 
particle counts in the classified areas? 

•  Is the air sampled continuously? If continuous, is there 
an alarm when counts exceed pre-set limits or detects 
clean room doors open for an extended time?  

• What is done in response to the alarms? 

•  Is there an alarm log? 

• Are permanently installed sensors used or portable 
units that are taken into and out of the critical areas? 
What is done if counts meet or exceed alert and action 
limits? 



PMDA Requirements  

• The occasional indication of ≥5.0 µm particle counts may 
be false counts due to electronic noise, stray light, 
coincidence, etc.  

• However consecutive or regular counting of low levels is an 
indicator of a possible contamination event and should be 
investigated.  

• Such events may indicate early failure of the HVAC system, 
filling equipment failure or may also be diagnostic of poor 
practices during machine set-up and routine operation. 

• Crimping of the cap should take place as soon as possible 
after the stopper has been inserted. As the crimping process 
can generate large numbers of non-viable particles, it should 
be done at a different station.  



Standard Definition  

• Alert Level - An established microbial or airborne particle level giving 
early warning of potential drift from normal operating conditions and 
triggers appropriate scrutiny and follow up to address the potential 
problem. Alert levels are always lower than action levels and are 
established based on historical and qualification trend data and periodically 
reviewed.  

• Action Level - An established microbial or airborne particle level that, 
when exceeded, should trigger appropriate investigation and corrective 
action based on the investigation. 

• Isokinetic sampling head – A sampling head designed to disturb the air as 
little as possible so that the same particles go into the nozzle as would have 
passed the area of the nozzle had it not been there. 

• Unidirectional flow - An airflow moving in a single direction, in a robust 
and uniform manner, and at sufficient speed, to reproducibly sweep 
particles away from the critical processing or testing area 
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Visit Us: 

https://pres.net.in/ 

Pharmaceutical resources and educational services  
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