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Activity of Sterile Doctor™ against a Norovirus Surrogate 

Norovirus is the most common cause of non-bacterial gastroenteritis in the developed world.  

Noroviruses belong to a large family of non-enveloped viruses called Caliciviridae that share 

common pathogenic mechanisms and have a wide host range to include both humans and animals. 

In the US, the Centers for Disease Control estimate that norovirus infection is responsible for 19-21 

million illnesses, contributing to over 70,000 hospitalizations and nearly 800 deaths each year.  Once 

infected, norovirus begins to replicate in the small intestine and after one to two days, the typical 

symptoms associated with acute gastroenteritis begin: nausea, forceful vomiting, watery diarrhea 

and abdominal pain.  Although these symptoms and the malaise associated with norovirus infections 

are usually self-limiting, the very young, the elderly, and the immunocompromised can be severely 

affected.  Norovirus is highly contagious and transmission occurs through human contact, 

consuming contaminated foods or water, and touching surfaces tainted with the virus. Interestingly 

virus particles can persist up to 7 days without a significant drop in viability when bodily secretions 

containing the virus are deposited on dry inanimate surfaces.  As such, cross-contamination with 

norovirus through common touch points is a concern in both the healthcare setting and the public 

environment. Norovirus infection outbreaks are more likely to occur in closed or semi-closed 

environments, such as schools, dormitories, prisons, athletic facilities, spas, long-term care facilities, 

malls, airports and cruise ships - places where human-to-human contact is common. Indeed, 

norovirus has often been called the cruise ship virus.  Currently there are no preventive vaccines or 

therapeutic treatments available for norovirus infections. 

Global Shield Solutions has tested one of its products, Sterile Doctor™, for the ability to 

neutralize a norovirus surrogate in the laboratory setting.  Sterile Doctor™ is a surface coating 

technology which includes an EPA approved antimicrobial active that inhibits the growth of 

microorganisms that can cause sickness, odors or surface deterioration, 24/7.  Although Sterile 

Doctor™ is known to be active against a number of bacteria, fungi (including molds) and enveloped 

viruses it is important to demonstrate the product’s effectiveness on non-enveloped viral pathogens 

of which norovirus is a prominent and important example. 

Unfortunately, no simple and direct laboratory test for norovirus currently exists, as the 

current norovirus models involve live animal testing.  So the scientific collaborators at GSS used the 

EPA accepted surrogate virus (and cells) to perform their testing.  According to the published EPA 

testing protocol, feline calicivirus was tested for its ability to survive exposure to a Sterile Doctor™-

treated surface; an experiment closely mimicking actual environmental situation.  Using proven 

laboratory methods that measure virus activity in cell culture, live feline calicivirus was exposed to 
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the consumer formulation of Sterile Doctor™ on coated inanimate objects (in this case a petri dish) 

for one hour.  The exposed virus particles were then purified, added to cultures of feline kidney cells, 

and after 24-72 hours the cultures were examined microscopically for morphological changes 

consistent with virus infection.  Figure 1 shows that cells infected with virus exposed to a Sterile 

Doctor™-treated surface remained unchanged compared to sham infected control cells.  Cells 

treated with virus (that was identically processed but not exposed to Sterile Doctor™) demonstrate 

significant cytopathic effects (CPE), going from the flat healthy appearance of normal cells to a 

rounded, damaged appearance that disrupts the confluent nature of the cell layer. These data can 

be represented quantitatively and are shown in the associated table. Compared to the plate 

recovery control (unexposed virus), Sterile Doctor™ reduced the number of active virus particles by 

4.4 log10 units. A petri dish pre-treated with common household bleach (an approved disinfectant 

for viruses) was more than 10-fold less effective at inactivating the virus compared to Sterile 

Doctor™ under the same testing conditions. 
 

   

    
 

 

 
 

The data collected in these laboratory experiments on feline calicivirus are consistent with 

the intended use of the Sterile Doctor™ product as a surface coating treatment that provides long 

lasting protection against microbial contaminants. The ability of the product to rapidly neutralize 

feline calicivirus is highly predictive of the product’s activity against other viruses of the same family 

(e.g. norovirus) and follows the EPA’s guidance in this regard. These results also suggest that Sterile 

Doctor™ will retain broad activity against other non-enveloped viral pathogens of human and 

veterinary importance. 
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Figure 1.  Feline calicivirus is inactivated by exposure to Sterile Doctor™. Light microscopic images (at 10X 
magnification) of Feline kidney cells: A. sham infected control. B. cells infected with calicivirus exposed to Sterile 
Doctor™ for 60 minutes. C. cells infected with calicivirus exposed to bleach-treated surface. D. Calicivirus infected 
cells. Note the rounded and damaged appearance of the cell layer in panel C and D, compared to the flat, normal, 
and confluent appearance of the cell layer in panels A and B. 
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