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DESCRIPTION
Synthetic and biological membranes and filters are widely used in a variety 
of industries and fields.  The ability and efficiency of a membrane to 
remove target organisms, pathogens, or other particulates from a sample 
depends on pore size in addition to material properties of the membrane 
(e.g. charge, hydrophobicity, etc.).

Two primary methods exist for measuring the pore size and / or efficiency 
of the membrane, i.e. porometry and challenge testing.  The former 
method involves application of a compressed gas to the pores of a filter 
that have been sealed with a wetting liquid.  The gas pressure required to 
break the wet seal over the pores is correlated with pore size.  To be truly 
quantitative, however, porometry requires cylindrical-shaped pores.1

Challenge testing is another method used to determine pore size that 
can accommodate membrane materials with various pore sizes and 
shapes.  It also allows for material properties of the membrane and target 
particulate to play a role in determining the 
membrane’s filtration efficiency.  Challenge 
testing involves the administration of 
one or more challenge particle types to 
a membrane followed by the analysis of 
particle size and abundance both upstream 
and downstream of the filter.

Challenge testing of synthetic and biological membranes and filters is used 
for a variety of applications such as:

• evaluating filtration efficiency of common commercially available 
filter classes (e.g. 0.2µm pore-size air filters, particle reduction filters, 
bioburden reduction filters, lab-grade and sterilizing-grade filters, 
etc.);

• aerosol challenge to test HEPA and ULPA filter integrity and in situ 
monitoring of cleanroom installation;

• evaluating integrity of synthetic barrier materials (e.g. latex gloves) to 
prevent viral-based disease transmission;

• evaluating fouling  and biofilm formation on synthetic membranes; 
and

• evaluating media for filtration efficiency in removal of parasites or 
microorganisms from drinking water.

Filter challenge studies today often make use of highly uniform undyed, 
fluorescent, or visibly dyed polystyrene microspheres as surrogates for 
biologic or environmental particulates (e.g. microorganisms, pollens, 
dioctylpthalate esters (DOP), colloidal silica, A/C test dust, etc.) in order 
to reduce potential health risks and costs associated with the use of 
pathogens, atomized oils, etc.  

Polystyrene is generally considered to be an inert polymer and it has a 
density of ~1.05 g/cm3 (i.e. slightly greater than that of water).  Uniform 
polystyrene microspheres are available in a wide range of diameters 
(0.02µm – 10µm+) with a variety of surface modifications (e.g. non-

functionalized, carboxyl-modified, amine-modified, etc.), and beads may 
be coated with protein or other molecules via straightforward methods 
to impart desired surface charge, hydrophilicity, or other properties.  
Visibly dyed and fluorescent versions of polystyrene microspheres feature 
encapsulated dyes, so the surface of dyed beads is also available for 
required modifications or coatings.  A color palette of our visible dyes 
and excitation/emission spectra for our fluorescent dyes may be found in 
TechNote 103 under the Technical Support section of our website.

A variety of methods are employed for detecting polystyrene microspheres 
on filters, in the sample effluent, etc.  Traditional methods for detecting 
undyed polystyrene microspheres include: microscopy (optical and 
electron), automated particle counters, turbidimetry and other light 
scattering-based techniques.  Likewise, epifluorescence microscopy and 
fluorescence spectrophotometry have been widely used for detecting 
fluorescent polystyrene beads.

Methods such as flow cytometry, confocal 
laser scanning microscopy, and submicron 
particle counters are now also being 
employed for bead detection in membrane 
challenge testing.  A number of articles 
citing use of newer and traditional bead 
detection methods may be found in the 
References section.2-9
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RELATED TECHNICAL LITERATURE
1. TN 100 – Polymer Microspheres
2. TN 103 – Fluorescent & Dyed Microspheres
3. TN 203 – Washing Microspheres
4. PDS 726 – Decontaminating Microspheres

For additional information, see the Applications portion of our website 
(http://www.bangslabs.com/applications/filter_challenge).

These products are for research use only and are not intended for 
use in humans or for in vitro diagnostic use.

  
Order online anytime at www.bangslabs.com.


