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Direction of Air Flow in Horizontal 
and Vertical Laminar  Air Flow 

Vertical Laminar  Air Flow 

Horizontal Laminar  Air Flow 
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Clean rooms are 3 types i,e 
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OF  
CONTAMINATION 
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AIR SAMPLING 
 
WHY? 
 
• collection of airborne microorganisms  
     (in the context of microbiological assessment) 

 
• Air sampling is a critical function of any 

Quality Control (QC) laboratory associated 
with a Pharmaceutical, Biotech, or healthcare 
facility. 

• It also provides satisfactory conditions for 
proper processing of parenterals. 
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The methods of air sampling includes 3 types i,e: 
 
 General methods 

 
 Air sampling methods 

 
 Surface sampling methods 
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 This method is used to validate HEPA filter, detect 
particulate contamination and monitor the environment. 

 
        It includes: 

Filter efficiency test 
Induction leak test 
Particulate contamination control test 
Air pressure test 
Air flow test 
Noise level testing 
Lightning test 
Temperature and humidity test 
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 The Particle Filtration 
Efficiency (PFE) test 
evaluates the nonviable 
particle retention or 
filtration efficiency of 
HEPA filtration devices at 
sub-micron levels. This 
test is performed on face 
masks and all filter 
material that allows 1 cubic 
foot per minute (CFM) 
flow to pass through it. 
 

©Labmonk.com 



When the atmospheric pressure is high, the amount of air 
per unit volume is high and when the atmospheric pressure 
is low, the amount of air per unit volume is low. Air flows 
from where the atmospheric pressure is high to where it is 
low and tries to maintain a balanced condition of 
atmospheric pressure.  
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 Clean benches are one type of mini clean environment and 
offer a convenient method of controlling particulate 
contamination within a controlled work area. They do not 
require a user to be gowned, but individuals will often 
wear gloves and arm covering when using the bench as an 
extra measure of protection against particulate 
contamination. 
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The air pressure test is performed using Magnehelic 
Differential Pressure Gauges. 
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A smoke pattern test should be used to Various standards 
covering sterile operations including require an airflow 
visualization study to prove that the primary engineering 
controls (PEC) are suitable for the intended activity. The 
airflow must be unidirectional and devoid of turbulence and 
updrafts.  
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 This test is designed specifically for measuring noise levels in the Laminar Air 
Flow work stations.  

 
 Sound is vibration transmitted through a solid, liquid, or gas. Particularly, 

sound means those vibrations composed of frequencies capable of being 
detected by ears, and the intensity is commonly measured in decibel (dB). 

 
 Prolonged exposure to loud sound intensity can lead to fatigue and 

distraction, which can be fatal during a contamination-sensitive work 
performed in biosafety cabinets, so it’s important to measure the sound 
exposure.  
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 Lighting Measurement test Verifies the lighting 
level is meeting the LFH (Laminar Flow Hood) 
design level or worker comfort level. 
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 The temperature should be maintained at 210C ± 30 C inside the 
aseptic area all the time with corresponding relative humidity between 
20 to 60% though the ideal RH is considered to be 55%.  Appropriate 
devices to monitor and display these conditions inside the aseptic area 
may be installed. 
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 Electronic air particle counters 

 Settle plates 

 Slit air sample 

 Liquid impinger 

 Centrifugal air sample  
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What to be monitored? 
 
 Non-viable airborne particulates 
 Viable airborne particulates 
 Viable surface bound particulates on  
     cleanroom surfaces and personnel surfaces 

 

Contamination Sources: 
 
 People ~75% 
 Ventilation ~15% 
 Room Structure ~5% 
 Equipment ~5% 
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(Measures non-viable airborne particles) 
 
These are specially useful in determining the 
number of particles or microbes count per cubic 
feet to classify the cleanliness of particular 
room/area. 
 A calibrated laser particle counter used to sample a defined 

volume of air.  
 Can measure a variety of particle sizes, most commonly 0.5 

and 5.0 micron.  
 Particle counts are recorded as the number of particles per 

volume of air sampled. 
 Results can be reported per cubic feet or per cubic meter as 

per ISO 14644.  
 Handheld are ideal for spot checking. 
 Important for tracking down a source of contamination, 

testing filters, and verifying the clean room is working within 
specified parameters. 
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Settling plates filled with media are used to sample the 
microbial fallout over  
time.  
 The plates are incubated to promote growth 
 Microorganisms are counted and results are reported as the 

number of CFU (colony forming units) per time sampled. 
 In the absence of any kind of influence, airborne 

microorganisms, typically attached to larger particles, will 
deposit onto open culture plates.  

 Microorganisms are usually found in the air of occupied 
rooms rafted onto skin cells. Very few present on their own.  

 The average size of microbial particle will deposit, by gravity, 
onto surfaces at a rate of approximately 1 cm/s. 
 

Contd….. 
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 Areas where there is little air movement (i.e. "dead spaces") or 

where airflows converge or are excessively turbulent. These 
conditions are most likely to occur: 

 Adjacent to doors 
 In pass through hatches 
 At low level return air grilles 
 Between HEPA’s in clean rooms 
 In corners of rooms 
 Areas within the clean room where there is personnel activity  
    or where specific operations are carried out.  
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 Used to sample a defined volume of air, embedding 

viable particulates onto sterile media strips.  
 It is the most widely used monitoring method for 

manufacturing of parenterals and quality control 
environments.  

 In this method a known volume of air is directed into a 
plate of culture medium through a slit of 0.25 mm 
width, the plate is mechanically rotated in order to 
ensure uniform distribution of organism all over the 
plate. 

 One cubic feet of air is allowed to pass through the slit 
and likewise 10 cubic feet of air is tested. 

 The media strips are incubated to promote the growth 
of viable particulates 

 The microorganisms are counted and results are 
reported as the number of CFU (colony forming units) 
per volume of air sampled. 
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The air sample may be 
drawn into a 
measured volume of 
nutrient broth in an 
impinger. 
 
Microorganisms in 
the broth then may be 
collected by 
membrane filtration , 
incubated and 
counted. 
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 Air is drawn into the sampler by an impeller 
housed inside an open shallow drum. 

 The air is then accelerated by centrifugal 
force toward the inner wall of the drum 
containing agar medium onto which airborne 
particles are impacted.15 μm and larger 
particles. 

 By applying centrifugal forces approx. 4000 to 
4200 rpm the  

Microbial particles are impacted at a high 
velocity onto the incubation  
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 Samples or level of 
microorganisms on surface 
can be determined by 
specially build convex surface 
Petri plate. 

 
 With rodac plates it is 

possible to roll the raised agar 
surface over flat or irregular 
surface to be tested.  

 
 Surface contamination can be 

quantified by counting the 
colonies after incubation at 
30 to 350C for 48 hr. 
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 RODAC plates are also 

used to monitor the 
contamination level of 
personnel gowns and 
Personal Protective 
Equipment (PPE) 
before or during 
manufacturing 
production. 
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 The sterile cotton swabs are 
then placed into tubes of 
culture media & sample of 
water is placed on solid agar 
plate. 

 
 This is a simple surface sample 

method employing sterile 
cotton swab to sample 
collection locations 
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Clean and aseptic area as well as Air 
monitoring can ensure products are 

manufactured to the desired 
specifications. 

Additionally, new technologies for air 
monitoring can help to detect 

contamination events faster and 
prevent future instances of 

contamination 
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