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COVID AIR SAMPLING USING THE INNOVAPREP®

AIRPREPª ACD-200 BOBCATª AIR SAMPLER 

-
PROBLEM

Traditional air sampling methods provide notoriously poor results.  Common air sampling meth-
ods limit users to low sampling rates and relatively large final sample volumes. Many small air 
samplers are intended to produce high collection efficiencies and are used as reference sam-
plers in scientific studies.  However, the low sampling rate and high final sample volume com-
bine to produce a poor result when used for environmental sampling outside the lab – especial-
ly when paired with the latest rapid analytical techniques such as PCR and Sequencing.  Air is a 
low-biomass environment; yet low numbers of infectious pathogens are of extreme concern, 
especially in the human environment. 

INTRODUCTION
InnovaPrep developed the following high collection rate air sampling instruments and method 
for use outside the laboratory, to allow collection of bioaerosols including allergens, molds and 
fungi, bacteria, and viruses.  It has been used in many settings, including hospitals, biopharma 
production facilities, and for environmental sampling (see referenced publications below).  High 
flowrates are important for sampling from room-sized or larger areas, because air is a low-bio-
mass environment.  While a few cells or viruses can make someone ill, capturing them and 
delivering them for identification is difficult.  A low-rate reference sampler, for example, may 
feature high sampling efficiency, yet sample only a small fraction of the air in a given amount of 
time.  A high-rate sampler such as InnovaPrep’s AirPrep ACD-200 Bobcat is capable of sampling 
many times more air in a shorter amount of time than reference samplers.  The overall result 
are more suitable than reference samplers for real-world applications.
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AIR SAMPLING CALCULATIONS

The ambient concentration of cells or viruses in air vs the sampler can be calculated as follows:

Where:
Cs: is the Sample at any given time captured in the sampler
F: is the flowrate of the sampler (liters per minute)
n: is the sampling efficiency for a given particle size (fractional)
t: is the sampling duration (minutes of operation)
Ca: is the ambient aerosol concentration (particles per liter air)
v is the sample volume (liters air)

Once the sampler concentration vs the environment (Cs) is calculated, the concentration factor 
Cf can be determined as follows:

Note that the concentration factor itself is inherently time-dependent, and changes with the 
sample duration.  The longer the sampling time, and the higher the flowrate and efficiency, the 
better the concentration factor will be.  A sample concentration factor must be stated for a 
specific sample duration, or it can’t be compared to another sampler, except under the exact 
same conditions of air concentration and sampling time, essentially “side-by-side”.

To compare samplers, concentration rate is the true key parameter.  It is determined as follows 
to compare the InnovaPrep AirPrep ACD-200 Bobcat Air Sampler  to a typical reference sampler, 
the SKC Biosampler:

This comparison method is useful for determining how to use a given sampler.  If the detection 
limit of a particular microbiological method to be used is known, the useful range of the air 
sampler can be determined.  For example, if the limit of detection (LOD) of a PCR method is 100 
copies in a 20 µL reaction, the two techniques can be compared to determine if a 5 minute 
sampling interval is sufficient for detection when the aerosol concentration of target is 40 
copies per liter of air:
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The InnovaPrep sampling method uses a dry electret filter, supplied in a kit with the other items 
needed for efficient elution and transport of the collected samples (wet or dry).  Electret filters 
feature inherently stable static charges on the filter fibers, created in the manufacturing pro-
cess. Collection on electret filters ensures capture of all sizes of particles, from nanoparticles on 
up through the respirable size range.  For nanoparticles, collection via electrostatic attraction is 
most important.  For larger particles, interception by the fibers is most important for capture. In 
the ACD-200 Bobcat Sampler, the upper size (aerodynamic diameter, or AD of particles collect-
ed is limited by inlet louver design, which features a 50% cutpoint at 11 microns).  This feature 
limits capture of particles above the respirable size range, for public health and related uses.  
For application where all airborne particles are desired, the upper louver can be removed (con-
tact InnovaPrep for specific guidance).

Figure 1.
AirPrep™ Rapid Filter Elution Kit includes :
 
 1. Single-use Filter
 2. Eluter Cap
 3. Single-use Elution Foam Canister
 4. Sample Cup

Elution of the particles from the filters is performed using Wet Foam Elution.  The carbonated 
buffer foam flushes the particles from the filter as a rigid body, and since it is conductive, the 
electrostatic bonds are neutralized, releasing even the smallest particles. The collected sample 
may be transported dry to the laboratory, leaving the other kit components in their wrappers.  
The sample can also be eluted in the field.  As illustrated above, the elution volume of Wet 
Foam collapses to approximately 6 mL of liquid buffer ready for the next steps.  The eluted 
sample can be screened using RMMs, and/or transported in the sample cup with the lid.
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SAFETY
Due to the presence of infectious pathogens in collected aerosol samples, users should work 
with their organization’s occupational safety team to ensure that methods and safety measures 
are appropriate and approved.  Unless working with samples known to be non-infectious, 
InnovaPrep recommends that Bobcat and Cub sample elutions be performed while wearing 
appropriate personal protective equipment (PPE) in the field, or in a biosafety cabinet.  For 
SARS-CoV-2, one source of information is published by the U.S. CDC: Interim Laboratory Biosafe-
ty Guidelines for Handling and Processing Specimens Associated with Coronavirus Disease 2019 
(COVID-19).  Guidelines are also available for other BSL 2 and BSL 3 pathogens from CDC and 
the World Health Organization.

METHOD
 Step 1 – Prepare Sampler
  Clean as necessary using alcohol wipes, bleach, or soap and water.
 Step 2 – Sampling Method
  Using gloved hands, remove the filter from its wrapper and insert into the sampler.
  Set the sample mode (see user’s manual for details)
  Start sampler, run for appropriate length of time to meet LOD of detection method  
  based on best judgement or estimates
  After sample collection, remove sample from the sampler and prepare for field  
  elution or sample transfer to lab
 Step 3 – Sample Processing (see Figure 1, above)
  Attach the Filter firmly to the Sample Cup (snap tightly)
  Insert the Elutor Cap into the Filter firmly (snap tightly)
  Insert the Hand Held Elutor (foam cannister) into the Elutor Cap and press firmly  
  until emptied through the filter.  Pro Tip: Perform this operation on a flat surface  
  where you can conveniently push firmly for a few seconds to completely elute the  
  sample from the filter.

The liquid sample may be analyzed almost 
immediately using RMMs and/or your favorite 
classical technique may be applied to the sample.
 
The sample may be pooled with other samples and 
concentrated for screening

Store eluted samples at 4⁰ C or freeze for longer term 
storage to prevent degradation or growth


