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Introduction; 

Ultraviolet (UV)  radiation is an effective method of sterilisation as it disrupts the base pairing between 
the DNA or in the case of the COVID-19 virus RNA. Due to the relative rate and efficacy of UV exposure, 
it is often the preferred method of sterilisation in many settings.  

3B produces a convenient UVC disinfection device approximately the size of a toaster oven and 
therefore convenient to have in multiple locations know as Lumin . It uses a low-pressure mercury-
vapour lamp with a power of 2.3 W at a wavelength of 243 nm, which is effective and sterilisation. 
Also, its internal aluminium based designed reflects this radiation by up to 130%.   

3B has conducted studies with the contract research organisation Microchem Laboratories on the 
strain bacterial G. stearothermophillus to determine the effect of the device of on CPAP masks. 
Subsequent testing using the strains of E. coli, S. enterica, S. aueues and K. pneumonia were also 
conducted. In all testing, Lumin demonstrated at least a Log 4 reduction of the bacterial strains. 

There is currently a very severe shortage of N95 masks globally, and insufficient manufacturing 
capacity is available. The ability to reuse these masks would be of considerable benefit to medical and 
other staff in frequent contact with infectious patients, as no other type of mask is suitable. The Lumin  
device would appear to provide a convenient method to do this. The lack of masks was reported in 
the New York Times by journalist Gina Kolata published on March 20, 2020, describing the shortage 
as dire. Previously guidance from the National Institute for Occupational Safety and Health said that 
if masks were contaminated, they could no longer be certified for use. On March 19, 2020, the (CDC 
2020) agency issued new guidance, saying that "as a last resort, it may be necessary" for hospitals to 
use masks that were not approved by the National Institute for Occupational Safety and Health. 

Decontamination and reuse of masks is not a new idea, and a variety of methods have been tested 
including bleach, ethylene gas, moist heat and UV irradiation and reported in it has been reported in 
published papers this can work allows. 

I was approached as an independent respiratory virologist based on over 25 years of experience in 
virology. My work has included viricidal testing, clinical studies and the use of N95 masks in quarantine 
situations, in which staff are exposed to deliberately infected volunteer.  

I was asked to independently review whether the data from the reports of independent contract 
research organisations the company had commissioned can be extrapolated during the current 
pandemic of COVID-19, which is a global emergency, for the reuse of the masks; thus this would 
significantly increase the ability of reuse N95 masks.  

Human coronavirus is inactivated at a dose UV dose range of 22mj/cm2. The Lumin device can deliver 
a dose range from 300mJ/cm2 500mJ/cm2. 

RNA viruses can be inactivated at a similar dose range as a bacteria, and I have been asked to review 
the data and consider whether the device is capable of inactivating the COVID-19 virus after 1-minute 
treatment with the device. 

The bacterial studies tested the device against bacterially contaminated CPAP accessories. The masks 
and containers were exposed for three different time periods 3 minutes, 5 minutes and 7 minutes. 

mailto:rlw@viologyconsult.com
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The standard cycle time for the use of the device is 5 minutes. At all three time points 3, 5 and 7, there 
was no detectable virus present after treatment, effectively a 100% sterilisation rate. Given the UV 
dose used and the important data from the three-time points tested, it would be very likely that a 1-
minute cycle would be sufficient to achieve sterilisation. A 60-second duration would theoretically 
result in a UVC exposure of 30mj/cm2. 

The use of UV irradiation on N95 masks has been considered previously, particularly the filtration 
performance and structural integrity (Lindsley et al. 2015). Lindsley et al. describe an elaborate set up 
in a chamber of 91cm x31cm by 64 cm fitted with two UVC lamps they tested. It is essential to test 
that the structural integrity of the material from which the masks are constructed is not damaged and 
neither is their ability to filtrate. There was only a small effect on filter penetration and no effect on 
flow resistance at doses up to 950 J/cm2, three times that of the Lumin device. The body material of 
the mask was affected to a limited degree, while the integrity of the straps was less affected. The 
structural integrity of the mask is important because if a proper face fit is not achieved, then the 
filtration mask is useless.  

A shortened exposure time to one minute will reduce this slight degradation even further. 

Recommendations; 
o A one minute cycle time for sterilisation is likely sufficient, and the current global 

emergency justifies this. 
o The number of times a filter is sterilised should be recorded, and the condition of the 

body and straps monitored. In my professional opinion, I believe that Lumin can be 
safely used to reprocess a mask at a minimum of up to 10 times as no degradation 
was observed in the previous testing was observed. 

o Before using recycled masks, they should be inspected for structural integrity as a 
precautionary measure. 

 

_________________________/ 

About the Author: In 2001, Dr Rob Lambkin-Williams designed and implemented the first Human Viral 
Challenge Study to be conducted in Europe in the 21st century. He designed the first series of pilot 
studies, accommodating the regulatory challenges that this presented. He wrote the original 
protocols, ethics committee submissions. He oversaw the GMP quality standards for the virus used, 
the conduct of the studies in temporary quarantine facilities and the analysis of the data. 
Also, Rob has published extensively on multiple respiratory viruses, including influenza, RSV, 
rhinovirus and Urbani-SARS. His PhD focussed on the mutability of influenza and its ability to drift 
antigenically, requiring yearly vaccination. He has more recently worked on the development of a 
universal (broad) vaccine against influenza and vaccines on RSV.  
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