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Abstract

Background: �e primary objective of these tests was to evaluate the e�cacy of a novel, multi-ingredient colloidal silver skin cleanser (�eraworx Protect, Avadim 
Technologies, Asheville, NC) on a seasonal coronavirus as a proxy for SARS-CoV-2 and 7 additional challenge microorganisms in vitro.

Methods: �e coronavirus test measured percent and log10 reductions from the initial population of the viral strain(s) following exposure to the test product(s) at 1 
minute, 30 minutes, and 1 hour. Plating was performed in four replicates. 

�e challenge microorganisms test used an In-Vitro Time-Kill Method to assess the antimicrobial properties of the test product and measured percent and log10 
reduction in the microbial population of each challenge strain following exposure to each test material for 60 seconds, 10 minutes, and 30 minutes. Testing was 
performed in triplicate. All agar-plating was performed in duplicate.

Results:  At 1 and 30 minutes, there was a 1.75 log reduction (98.22%) in SARS-CoV-2 virus. At 60 minutes, there was a 2.25 log reduction (99.44%) in virus. 

�e test product, �eraworx Protect (Lot #16180-1), reduced the populations of 7 challenge microorganisms – multidrug-resistant (MDR) Acinetobacter baumannii 
(ATCC#BAA-1605), Hemophilus in�uenzae (ATCC#19418), Pseudomonas aeruginosa (ATCC #15442), Staphylococcus epidermidis (ATCC #12228), Staphylococcus 
hominis (ATCC #700236), Streptococcus pneumoniae (ATCC #49619), Streptococcus pyogenes (ATCC #19615) - by an average of greater than 3.4 log10 following 1 
minute and maintained or increased these reductions through all the remaining appropriate time points.

Conclusion: �e results con�rm the test product’s e�cacy as a waterless, leave-on, skin-compatible, topical solution to augment the use of �ashing ethanol-based 
hand sanitizers.
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Background

Interventions to prevent and control infection are critical to reduce 

morbidity and mortality. Such interventions are o�en multimodal, 

with many di�erent interventions in place for attacking transmission 

from various angles. �is is because although each intervention (hand 

hygiene, social distancing, enhanced testing, quarantine, data sharing, 

media attention, etc.) is considered critical, none of them are foolproof. 

�is model of safety incidents dates back 20 years in healthcare 

quality and improvement with James Reason naming it the “Swiss 

Cheese” model [1] In this paradigm, each intervention is like multiple 

pieces of swiss cheese, each slice having holes and unable to prevent 

something undesirable from one side reaching the other. No single slice 

(intervention) is perfect, so some undesirable consequences may pass 

through the holes of the cheese. However, if enough interventions are 

stacked, soon the holes are covered because not all interventions have 

the same faults or holes.

Autoinoculation of pathogens is a major mode of transmission 

for organisms capable of contact-type transmission. �is pathway has 

historically considered only microbial contamination of the hands 

from environmental sources and instillation of those organisms into 

mucus membranes of the eyes, nose, or mouth. Currently, the severe 

acute respiratory syndrome coronavirus type 2 (SARS-CoV-2), the 

causative agent of coronavirus disease 2019 (COVID-19), is likely being 

transmitted via this autoinoculative pathway [2]. Because of this, hand 

hygiene is thought to be a critical prevention intervention for reducing 

the risk of transmission of this virus, and it is important to assess the 
activity of novel products on coronaviruses to identify potential adjunct 
or comparable modalities for intervention—similar to studies with 
SARS-CoV-1 [3].

�e objective of this test was to evaluate the e�cacy of a novel skin 
cleanser on a seasonal coronavirus as a proxy for SARS-CoV-2 and 
7 additional challenge microorganisms: multidrug-resistant (MDR) 
Acinetobacter baumannii, Pseudomonas aeruginosa, Staphylococcus 
epidermidis, Staphylococcus hominis, Streptococcus pneumonia, 
Streptococcus pyogenes and Hemophilus in�uenzae.

Material and methods

�e coronavirus study was designed to evaluate the virucidal 

properties of one test product [�eraworx Protect liquid, a novel, 

silver and surfactant-based, multimodal skin cleanser (Avadim Health; 

Asheville, NC)] against human coronavirus strain OC43 (ZeptoMetrix 

Corporation #0810024CF) and 7 challenge microorganisms using a 

virucidal suspension test (in vitro time-kill method). �e host cells were 
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HCT-8 (ATCC #CCL-244; epithelial human colon adenocarcinoma). 
A third-party laboratory provided all laboratory testing (BioScience 
Laboratories, Inc.; Bozeman, MT), and testing was based on the 
standard ASTM E1052-11, Standard Test Method to Assess the 
Activity of Microbicides against Viruses in Suspension. All testing was 
performed in accordance with Good Laboratory Practice regulations, 
as speci�ed in 21 CFR Part 58. �e percent and log10 reductions from 
the initial population of the viral strain(s) were determined following 
exposure to the test product(s) at 1 minute, 30 minutes, and 1 hour. 
Plating was performed in four replicates. 

�e challenge microorganisms test used an In-Vitro Time-Kill 
Method to assess the antimicrobial properties of the test product 
and one reference product when challenged with suspensions of 
16 microorganisms. �is procedure was based upon methodology 
described in ASTM E2783-11, Standard Test Method for Assessment 
of Antimicrobial Activity for Water Miscible Compounds Using a 
Time-Kill Procedure. �e percent and log10 reduction in the microbial 
population of each challenge strain was determined following exposure 
to each test material for 60 seconds, 10 minutes, and 30 minutes. 
Testing was performed in triplicate. All agar-plating was performed in 
duplicate.

Results 

At 1 and 30 minutes, there was a 1.75 log reduction (98.22%) in 
SARS-CoV-2 virus. At 60 minutes, there was a 2.25 log reduction 
(99.44%) in virus. 

�e test product, �eraworx Protect (Lot #16180-1), reduced 
the populations of 7 challenge microorganisms - multidrug-resistant 
(MDR) Acinetobacter baumannii, (ATCC#BAA-1605), Hemophilus 
in�uenzae (ATCC#19418), Pseudomonas aeruginosa (ATCC #15442), 
Staphylococcus epidermidis (ATCC #12228), Staphylococcus hominis 
(ATCC #700236), Streptococcus pneumoniae (ATCC #49619), 
Streptococcus pyogenes (ATCC #19615) - by an average of greater 
than 3.4 log10 following 1 minute and maintained or increased these 
reductions through all the remaining appropriate time points.

Discussion

�e CDC guidelines for healthcare-related hand hygiene 
recommend alcohol-based hand sanitizers with at least 62% alcohol 
[4]. For the non-healthcare setting, the CDC recommends soap and 
water for hand hygiene [5]. �e test product employs specialized 
surfactant technology, making the innovation compliant with the CDC 
soap and water recommendation. �e product also improves skin 
quality and has demonstrated six-hour duration of action equivalent 
to 4% chlorhexidine gluconate, ASTM Method E1173-15 simulated 
pre-operative skin preparation [6]. What’s more, the test product has 
been evaluated against a broad array of microorganisms, including 
multidrug-resistant (MDR) Acinetobacter baumannii, Pseudomonas 
aeruginosa, Staphylococcus epidermidis, Staphylococcus hominis, 
Streptococcus pneumonia, Streptococcus pyogenes and Hemophilus 

in�uenzae, demonstrating a greater than 3.4 log reduction a�er 1 
minute. 

Given the autoinoculative likelihood of various pathogens, 
including SARS-CoV-2, interventions such as this could be bene�cial. 
Furthermore, this product has been shown to normalize the skin pH/
acid mantle [7]. A critical aspect of maintaining skin barrier functions 
such as transient and resident �ora regulation [8,9]. 

Conclusions

We have tested a novel skin cleanser against a seasonal coronavirus 
(OC43)-which represents the same virus as COVID-19 and equivalent 
susceptibility patterns to antiseptics as would SARS-CoV-2, the 
causative agent of COVID-19—and found reasonable reduction in 
virus, particularly a�er an hour post-application. At 60 seconds, the 
product demonstrated a 1.75 log reduction and greater than 2.0 log 
reduction (or 99%) at 60 minutes, demonstrating increasing e�cacy 
with time. �is novel product has greater persistence than alcohol, and 
it can be used as a persistent adjunct that is also safe to be used on 
mucus membranes including the eyes, nose and mouth (the main zone 
of transmission). 

�e results con�rm the product’s e�cacy as a waterless, leave-
on, skin-compatible, topical solution to augment the use of �ashing 
ethanol-based hand sanitizers. Additionally, the results have shown 
this product’s ability to hydrate and restore dermal tissue to a healthy 
state during the frequent use of traditional antiseptic actives, restoring 
the natural micro�ora as well as providing a persistent activity between 
ethanol product applications. Because of this, it may be possible that 
it could provide an extra layer of protection during the COVID-19 
pandemic. 
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