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1. Purpose 

To assess the ability of the Colorobbia Consulting patented photocatalytic polycarbonate filter in 

removing MS2 virus in a single pass test.  

2. Test Item Description 

The photocatalytic polycarbonate filter (Figure 2.1) was received by airmid healthgroup on 5 

September 2022 (internal airmid code ASC004328).  

 

Figure 2.1. Colorobbia Consulting photocatalytic 
polycarbonate filter at airmid healthgroup 

3. Materials 

3.1. Bacteriophage MS2 (MS2) 

MS2 is a well-studied surrogate virus that infects Escherichia coli and some other closely 

related bacteria but has not been shown to infect eukaryotes (e.g., animals and humans). 

Like SARS-CoV-2 and Influenza A H1N1, MS2 is a single-stranded RNA virus (SARS-CoV-

2 and MS2 are positive-sense RNA, and H1N1 is negative-sense RNA). However, at 

approximately 25 nm in diameter, MS2 is much smaller than the 120 nm diameter SARS-

CoV-2 virus and the 80 – 120 nm diameter H1N1 virus. 

All viruses consist of genetic material within a protein capsid that acts as a shell to protect 

the DNA or RNA genome. Influenza viruses and Coronaviruses have an additional protective 

layer made up of a lipid membrane known as an envelope. By contrast, MS2 is 

nonenveloped. Studies have found that in wastewater, enveloped viruses are inactivated 

faster than most nonenveloped viruses [1]. Nonenveloped viruses such as MS2 also remain 

infectious on surfaces for longer periods than enveloped viruses like influenza [2]. 
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Due to its viability and resistance (relative to enveloped viruses) to disinfection, the 

nonenveloped MS2 is frequently used as a surrogate for enveloped viruses in such infection 

control studies, where it is considered to represent a “worst case scenario” [3]. 

Because MS2 has similar aerosol characteristics to human viruses, it is often used in air 

purifier and air filtration tests as a surrogate for viruses of similar or larger dimensions [4]. 

For example, MS2 has been used as a surrogate for Norovirus, including in studies where 

MS2 has been aerosolised [5] MS2 is one of the bioaerosols recommended for air filtration 

tests by the EPA [6]. 

 

3.2. 28.5 m3 Environmental Test Chambers 

Testing was conducted using two 28.5 m3 test chambers (Figure 3.1) purpose-built to comply 

with the American Society for Testing and Materials (ASTM) standard. The test chambers 

are connected via modular ducting. Both chambers have HEPA filtered supply air and can 

maintain selected temperature and humidity levels at a wide range of air change rates. The 

air change rate in the chambers can be controlled within a range of 0.5 to 20 air changes per 

hour. The chambers are constructed using powder-coated stainless steel with all materials 

complying with low volatile organic compound emission requirements. Both chambers 

comply with cleanroom standards, are sealable from the exterior environment and are 

accessed via an anteroom with interlocking doors.  

• Chamber B – upstream, contained the polycarbonate filter and blower fan. 

• Chamber A – downstream, contained a post-exposure duct section. 

 

Figure. 3.1. Chamber configuration for the single-pass assessment 

3.3. Test Conditions 

All testing was conducted in environmental test chambers preconditioned to 20 ± 3°C and 50 

± 5% relative humidity before each test.  
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4. Procedure 

4.1. Test set up 

• For the active test runs only, the polycarbonate filter was installed and sealed into the test 

duct (Figure 3.1). The LED lights proximal to the polycarbonate filter were operated. 

• A blower fan was operated at a speed of 2.6 m/s. 

• MS2 virus was aerosolised into the test duct upstream of the polycarbonate filter. 

• Air was sampled from the upstream and downstream sections of the duct simultaneously.  

• At the end of each run, all samples were transferred to the laboratory for analysis. 

• The environmental test chambers and test ducting duct were decontaminated with UV lights 

before starting the next run. The air within the test chamber was ventilated using HEPA-

filtered air and the chamber was preconditioned. 

• Inactive control runs were conducted identically, except the Colorobbia polycarbonate filter 

was not installed into the test duct.  

• Both the active test runs, and inactive control runs were performed in triplicate 

• The single-pass efficiency of the filter to remove airborne virus was determined by 

comparing the concentration of the virus in the upstream and downstream sections of the 

ducting in both the active test runs and the inactive control runs.  

 

4.2. Sample Analysis 

Samples were analysed by plaque assay, which assesses virus infectivity. By applying 

samples to a pre-prepared lawn of E. coli, the concentration of infectious virus in that sample 

can be determined by quantifying the number of plaques formed after incubation. The 

concentration of infective MS2 virus is denoted as the number of plaque-forming units per 

cubic meter of air (PFU/m3). These values are reported logarithmically (Log10). 
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5. Results 

The concentrations of MS2 virus recovered in inactive control and active test runs in both upstream 

and downstream ducts are presented in Table 5.1 below. The table also includes the percentage 

reduction in the concentration of virus recovered downstream relative to that recovered upstream. 

 

  Table 5.1. MS2 Virus in inactive control runs and active test runs  

 MS2 Bacteriophage (PFU/m3) 
Standard 
Deviation 

Log10 of 
Average 

% 
Reduction 
(downstream 
vs upstream) 

 
Run 1 Run 2 Run 3 Average 

Control 
(No Filter) 

Upstream 1.98E+08 3.69E+08 8.89E+07 2.19E+08 ±1.41E+08 8.34 N/a 

Downstream 1.31E+08 2.18E+08 7.51E+07 1.41E+08 ±7.20E+07 8.15 35.3% 

Test 
(Filter 
installed, 
Light On) 

Upstream 5.31E+08 3.19E+08 4.06E+08 4.19E+08 ±1.07E+08 8.62 N/a 

Downstream 1.97E+08 1.56E+08 1.51E+08 1.68E+08 ±2.51E+07 8.23 59.9% 
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6. Conclusion  

The single-pass efficiency testing of the Colorobbia polycarbonate filter demonstrated the following:  

• In the inactive control runs (no polycarbonate filter present) the concentration of MS2 virus 

was 8.34 Log10 upstream and 8.15 Log10 downstream, a reduction of 35.3%. 

• In the active test runs (polycarbonate filter present with LED operating) the concentration 

of MS2 virus was 8.62 Log10 upstream of the filter and 8.23 log10 downstream, a reduction 

of 59.9%. 

• When considering the decay observed in the control runs, the overall reduction due to the 

Colorobbia polycarbonate filter is 24.6%. 
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“This report is provided on a confidential basis for the benefit of airmid healthgroup’s client pursuant to 

the agreement between airmid healthgroup and its client. A right of action arising under this report 
cannot be assigned. airmid healthgroup’s responsibility under this report is limited to proven negligence 

and will in no case be more than the testing fees. The results shown on this test report refer only to the 
sample(s) tested unless otherwise stated, under the conditions agreed upon. Anyone relying on this 
report should understand all of the details of the engagement. Only the client is authorised to publish, 
copy or make this report available to any third party, and then only in its entirety. This report or the 
airmid healthgroup limited name or logo cannot be included in any materials, including any legal, 
publicity or advertising activities relating to the tested product or service without the explicit written 
consent of airmid healthgroup ltd.” 
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