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ABSTRACT

Background: There are many coronaviruses of significant medical and veterinary concern, all of which are the result of spillover
from another species. Disinfection of healthcare and veterinary environments is an important factor in limiting the transmission
of coronaviruses. Disinfection agents for coronaviruses use bleach, quaternary compounds, hydrogen peroxide, and sodium
hydroxide. Product labels list contact times that range from 10-30 minutes for total inactivation. Decon7 is a combination
disinfectant that is currently used in the food and agriculture, medical facilities, and other industries. While Decon7 has been
shown to inactivate a variety of pathogens and disrupt biofilms, its effectiveness and rate of coronavirus inactivation has not been
evaluated.

Objective: This project sought to evaluate Decon7’s effectiveness and rate of coronavirus inactivation.

Methods: This study evaluated the disinfection efficacy of Decon7 (diluted at 1:4) and bleach (diluted at 1:10) after 3 coron-
aviruses (SARS-CoV-2, HCoV OC43, and HCoV NL63) were inoculated onto up to sixteen environmental surface materials.
Results: A 1:4 dilution of Decon7 inactivated all coronaviruses on all surfaces with 1 minute contact time. A 1:10 dilution of
bleach was not effective in inactivating coronaviruses with a contact time of 1 minute on all surfaces.

Conclusions: New technologies and chemistries may offer more efficient inactivation of pathogens on environmental surfaces.
These disinfection methods and materials, which require less than 10 minutes contact time, may improve the efficacy of cleaning
and disinfecting surfaces in the built environment.
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1. INTRODUCTION into 4 genera: alpha, beta, gamma, and delta. Only gamma
Coronaviruses (CoVs) pose a significant threat to both human and delta CoVs infect and transmit between mammals and
and animal health due to their ability to transmit between birds.!'! They are shed from mucous membranes and spread
different mammalian and avian species. They are classified through respiratory droplets and/or feces.*?! Bats are con-
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sidered one of the natural reservoirs for CoVs, and they
shed large quantities of virus while foraging for food.[*! Ad-
ditionally, highly pathogenic strains of alpha CoVs have
been isolated from humans, cats, pigs, and dogs.!>>~"! Beta
CoVs are significant pathogens for cows and other rumi-
nants, humans, dogs, pigs, and horses./®-1?! Beta CoVs such
as SARS, MERS, and SARS-CoV-2 are currently associated
with severe human disease and death; additionally, there
are dozens of CoVs of significant medical and veterinary
concern, all of which are likely the result of spillover from
another species.[”! Taken together, CoVs pose a significant
threat to human and animal health and pose the potential for
the agriculture industry to lose billions of dollars.['314

There are indications that environmental surface material
composition plays a role in the transmission of viruses.!3!
Studies have shown that environmental surfaces can be heav-
ily contaminated with SARS-CoV-2 and other viruses in hos-
pital rooms, leading to contact transmission and contributing
to the spread of SARS-CoV-2 and other infections.!'%23 Re-
search has shown that human CoVs that contaminate surfaces
remain infectious from a few hours to up to six days.[!>1%-241
Environmental conditions such as higher ambient tempera-
tures and relative humidity increase the rate of decay, limiting
transmission capability in the indoor environment.!'-25:261 A
recent study comparing sixteen different high- and low-touch
materials found that differences in material composition in-
fluences the life-span of SARS-CoV-2 virus and contact
transmission.!">! Two materials tested, copper and a material
with cupric oxide, had no infectious particles by 4 hours,
the first tested timepoint.!'>! The virus was only detected on
three of the remaining materials by 24 hours, suggesting an
overall short life-span. Zero infectious particles measured on
materials from 4 hours suggests that material composition
plays a role in contact transmission.

Many disinfection agents are available for CoV inactiva-
tion.*”] Products typically use bleach, quaternary com-
pounds, hydrogen peroxide, and agents containing sodium
hydroxide.?® Labels of the products approved by the United
States Environmental Protection Agency (EPA) list contact
times ranging from 10-30 minutes for total virus inactiva-
tion on surfaces. Sodium hypochlorite, ethanol, and glu-
coprotamin require a full 10 minutes to inactivate some
(29301 Hydrogen peroxide may inactivate viruses
within 6 to 8 mins, but studies have found mixed results
with some indicating a longer contact time.””®! Quater-
naries are generally fungicidal, bactericidal, and viruci-
dal against lipophilic viruses but not as effective on hy-
drophilic viruses.[*!! One study showed that quaternary am-
monium compounds effectively remove and/or inactivate con-
taminants (i.e., multidrug-resistant S. aureus, vancomycin-
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resistant Entercoccus, P. aeruginosa) from computer key-
boards with a 5-second application time.!?”! Peracetic acid is
very effective at rapid inactivation but is unstable and corro-
sive, indicating that use over time will degrade environmen-
tal surface materials, limiting useful life.*!! Disinfectants
containing silver dihydrogen citrate were found to not be
effective with a 30 minute contact time.3?! Ultraviolet-C
radiation is a productive technology for disinfection.!33#!]
UV-C has been shown to be effective in eliminating bac-
teria on contaminated surfaces in line of sight and behind
objects in about 15 minutes;*?! however other studies have
found that 45-50 minutes were required to get a significant
reduction of pathogens.[*>44]

2. MATERIALS AND METHODS

2.1 Cells and viruses

CoVs HCoV-0OC43 (NR-52725) and HCoV-NL63 (NR-470)
were obtained from BEI Resources. SARS2 Coronavirus
(USA-WA1/2020) was obtained from the World Reference
Center for Emerging Viruses and Arboviruses SARS-CoV-2
and was maintained in a Biosafety Level 3 laboratory. The
virus was grown on Vero CCL81 (ATCC) and titers were
determined by plaque assay on Vero EG6 cells (Cercopithecus
aethiops, Vero 76, clone E6, ATCC CRL-1586). The pathol-
ogy of the viruses used differ in cell culture thus, HCoV-
0C43 and HCoV-NL63 were expanded once in Vero E6 cells
and titrated via median tissue culture infectious dose assay
(TCID50).

2.2 Description and composition of products

Decon7 (Decon Seven Systems, Dallas, TX) is an EPA reg-
istered and patented chemical decontaminant, disinfectant,
sanitizer, and cleaning solution currently used in the food
and agriculture industries and used in medical and public
facilities. It is a combination solution containing surfactants,
mild solvents, inorganic salts, a low concentration of hydro-
gen peroxide (~3.5%), a hydrogen peroxide activator, and
water. The surfactants work to dissolve chemicals into the
formulation, where it is neutralized by the hydrogen perox-
ide.!*6! While Decon7 has been shown to inactivate a variety
of pathogens,*”-*® studies on its rate of coronavirus inacti-
vation are limited. The germicidal cleaner has 0.65% of the
active ingredient, sodium hypochlorite. Sodium hypochlorite,
(The Clorox Company, Oakland, CA) is EPA approved for
disinfection of healthcare and other facilities working with
blood borne pathogens.[*! It is also a common disinfectant
used in cleaning indoor surface materials. The recommended
dilution for bleach to disinfect indoor surface materials while
minimizing corrosion of surface materials is a 1:10 dilution.
The manufacturer recommendation for the dilution of De-
con7 is 1:4. These are the dilutions used in this study with
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a contact time of 1 minute. Sterile, molecular grade water
(nuclease free) was used as a control. Materials that are
commonly used in a variety of indoor environments such
as healthcare, long-term care, education, public spaces, and
homes were inoculated and tested.

2.3 Decontamination testing of the OC43 and NL63
coronaviruses
Assays to measure virus inactivation of OC43 and NL63
were modeled after Warnes et al. 2015.5% Briefly, 2 in. X
2 in. surface swatches were inoculated with 500,000 plaque
forming units (PFU) of virus. The pipette tip was used to
spread the inoculum over the surface. The swatch was placed
in a sterile petri dish and covered for 15 minutes. After 15
minutes, the swatches were sprayed with disinfectant using
a standard housekeeping spray bottle set on mist. Disinfec-
tants included a 1:10 dilution of Clorox Healthcare®) Bleach
Germicidal Cleaner in deionized water, a 1:4 dilution of De-
con7 in deionized water, and plain deionized water. After 1
minute, the swatches were rinsed with 4 mL culture media
and then the swatches were inverted onto the media. The
petri dish was covered and then rocked for 15 minutes, after
which, 12-well cell culture plates seeded with Vero E6 cells

were inoculated with the media (~12,500 PFU), incubated
at 37°C for 1 week and then viral titration was performed
via TCID50. Controls included a no virus plus disinfectant,
plus virus with no disinfectant, and no virus no disinfectant.
All testing was completed in triplicate.

Four environmental surface materials, Solid Acrylic Surface
(SAS), Stainless Steel (SS), Luxury Vinyl Tile (LVT), and
Rubber Flooring (RF), were utilized for this study represent-
ing “high touch” and low touch” surfaces (see Table 1). Each
material is varied in composition and contains properties
that have been shown to influence virus viability.!'>! SAS is
used in many applications in healthcare, veterinary, and com-
munity places for both vertical and horizontal applications,
but primarily for counter surfaces. SS is a primary material
for healthcare and veterinary facilities used for carts, work
surfaces, sinks, and other function driven surfaces. Both
materials are high touch surfaces. RF and LVT are flooring
materials and categorized as low touch. RF is commonly
used in healthcare and veterinary facilities while LVT is the
resilient environmental surface material specified across all
building types. Table 1 provides a description and composi-
tion of each material used in this study.

Table 1. Environmental surface materials used for 1 minute disinfection test comparing bleach and Decon?7

Material Composition

Solid Acrylic Surface

Solid, nonporous, homogeneous, composed of acrylic resin and natural minerals.

Chromium-Nickel (CrNi) austenitic alloy sheet with 18% min. chromium and 10% max. nickel, 18

Stainless Steel, Brushed
gauge, grade 304.

Rubber Flooring

Vulcanized rubber (natural, synthetic, recycled) commonly with a polyurethane top layer.

LVT, floating floor installation, flexible PVC core, stabilization layer, cushion backing,

Luxury Vinyl Tile #21
waterproof.

2.4 Decontamination testing of SARS-CoV-2

Decon7 was mixed per the manufacturer’s instructions. The
disinfectant was tested using a 1:4 dilution. The disinfectant
was placed in a standard housekeeping spray bottle set to
mist. Each material was inoculated with 10,000 PFU of virus
in 50 pl of media in duplicate, housed within a petri dish and
allowed to dry for 45 min.

Assay controls included a duplicate inoculum onto a petri
dish without a material sample. One spray of disinfectant

was added to each material and allowed to sit for one minute.

After one minute, all fluid was collected by washing with
450 pl of phosphate buffered saline and frozen at -80°C. As
a control for viral stability, the inoculum was spread onto
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3 petri dishes and allowed to dry, at which time one spray
of water only was used. As a control for cell viability, one
spray of the disinfectant was used on petri dishes with 50 ul
of dried media only (no virus). After one minute, fluid was
collected and frozen at -80°C.

To determine the amount of virus surviving after 1 minute of
exposure to disinfectant, collected fluid was thawed. Then,
5 pl of the fluid was placed into 5 ml of cell culture media
and placed on Vero (E6 or CCL81) cells growing in a T25
flask. Cells were observed for cytopathic effects over a pe-
riod of 7 days. Additionally, samples were used to create
a 10-fold serial dilution and a plaque assay was performed
as described above. Sixteen indoor surface materials, a mix
of high touch (i.e., stainless steel, solid surface, and high-
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pressure laminate) and low touch (i.e., rubber flooring, LVT
flooring, and vinyl wall covering) surfaces were inoculated
for the experiment. Material composition for each surface
material is described in Table 2.

2.5 Data analysis

This experiment, conducted during December 2020 was per-
formed 2 times with three replicates each, and the results
were reported as the averages of the replicates in both trials
(6 replicates total) £ the standard error. Univariate analysis

using both ANOVA and non-parametric methods (Wilcoxon
Rank sum for the overall, Steel-Dwass for all pairwise com-
parisons) analysis was performed for both the surface and the
treatment type. A multivariate ANOVA model including both
factors was also fit to further explore the impact of specific
combinations of treatment and surfaces. The multivariable
model simply highlights results from descriptive analysis
due to the nature of the data. Statistical analyses were con-
ducted using Stata version 17.0. Significant differences were
presented at a p-value of < .05.

Table 2. Environmental surface materials inoculated with SARS-CoV-2 for 1 minute contact disinfection with Decon7

Material Composition

Acrylic Solid Surface

Solid, nonporous, homogeneous, composed of acrylic resin and natural minerals.

Solid, homogeneous, antimicrobial sheet composed of polyester resins, mineral fillers, and

Solid Surface w/CuO

pigments. Cupric oxide is added for antimicrobial properties.

Chromium-Nickel (CrNi) austenitic alloy sheet with 18% min. chromium and 10% max.

Stainless Steel, Brushed

nickel, 18 gauge, grade 304.

Decorative surface papers impregnated with melamine resins pressed over kraft paper core

High-Pressure Laminate

sheets impregnated with phenolic resin.

Copper Alloy C71000 (Copper Nickel, CuNi) composed of 78%-84% copper and
19.0-23.0% nickel, 18 gauge.

Copper Sheet

Quartz
Rubber Flooring

Vinyl, Sheet, Homogeneous

Primarily a natural material with about 7% polyester resin binder and pigment.
Vulcanized rubber (natural, synthetic, recycled) commonly with a polyurethane top layer.

A single layer of PVC with a urethane topcoat.

Laminated layered flooring system utilizing timber veneer backer board, HDF core, and solid

Wood Laminate Flooring

wood wear layer; may be finished with a urethane coating. Commercial grade.

Luxury Vinyl Tile #15

LVT, glue down floor installation, flexible PVVC core, stabilization layer.

LVT, floating floor installation, flexible PVVC core, stabilization layer, cushion backing,

Luxury Vinyl Tile #21
waterproof.

Luxury Vinyl Tile #26
Carpet, Commercial

Carpet, Residential

LVT, glue down installation, flexible PVC core, no stabilization layer, no cushion backing.
Nylon 6, 20 OZ, level loop, polyester backing.

PET, 25 OZ, cut pile, jute backing.

Application for seating, 100% polyurethane nonwoven face with polyester backing. Weight

Upholstery, Nonwoven

15 oz. Performance for abrasion 100,000 double rubs.

Commercial grade wall covering, 20 oz weight, two layers of solid vinyl applied to a woven

Vinyl Wall Covering, Type Il

or nonwoven fabric substrate. Composition includes plasticizers, stabilizers, and pigments.

May contain biocides and flame retardants.
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3. RESULTS

3.1 Surface type influences virus inactivation with disin-
fectant

In order to determine if surface type contributed to CoV
viability, all disinfection data (water, bleach and Decon7)
were combined for each surface type. For the surface type,
the ANOVA is statistically significant (p = .0063). The non-
parametric Wilcoxon test was borderline significant (p =
.053). Further, SS had significantly fewer PFU than any
other surface (p = .012) (see Figure 1 and Table 3).

10000 |
8000 | T
_ 6000}
=
4000}
2000 T
O - 1 1
LVT RF SAS SS
Surface

Figure 1. Viability of CoVs on 4 common surfaces
figNoteSurfaces were inoculated with HCoV OC43 and
HCoV NL63. Disinfectant (H5O, bleach or Decon7) was
applied. Data for recovered PFU was pooled according to
surface type. Stainless steel produced significantly fewer
PFU than the other surfaces (p = .012)

3.2 Disinfectant type influences virus inactivation

In order to determine if there were differences between disin-
fectants, all surface data (LVT, RF, SAS, SS) were combined
for each disinfectant type (see Figure 2). Parametric and
non-parametric methods suggest significant differences (p =

.0002, p < .0001) exist between Decon7, bleach, and H,O
with Decon7 inactivating significantly more virus (see Figure
2). Bleach and H,O were not statistically different in their
inactivation of virus after 1 minute contact time (Student’s -
test p = .326). Bleach did have less effectiveness with 2,900
more PFU recovered on average than H,O. The multiple
comparisons for Decon7 with bleach and water are statis-
tically significant for both parametric and non-parametric
tests while water compared with bleach is not significant (see
Table 4).

The multivariate model with both surface and disinfectant
as predictors included a significant interaction effect (p <
.0001) between the disinfectant and the surface. The interac-
tion term reflects differences in H,O and bleach effectiveness
based on surface. Decon7 eliminated all PFUs on all surfaces.
PFUs were essentially completely eliminated on the SS sur-
face by all disinfectants (12.5 units remained with HyO on
average). However, bleach did not eliminate any units on the
other 3 surfaces. HyO similarly did not eliminate units on
the other three surfaces except LVT where it eliminated 93%
of the units on average.

When Decon7 was applied to surfaces inoculated with SARS-
CoV-2, one minute of exposure was sufficient to inactivate all
virus at a 1:4 dilution, regardless of the material type tested.
Additionally, Decon7 was not damaging to the cells when
diluted with cell culture media, allowing accurate detection
of viral cells; nor did Decon7 interfere with cell growth, as
evidenced by the controls. As expected, samples treated
only with water had detectable virus (200,000 PFU/mL upon
plaque assay).

3.3 Virus type did not influence inactivation

To determine if inherent differences resultant from virus type
impacted the data, we combined all data from surface type
and disinfection method for each virus type. The data show
(see Figure 3) that nearly equal amounts of virus was recov-
ered from all viruses (p = .973).

Table 3. Pairwise comparisons for surface influence on virus inactivation with disinfectant (univariate model)

Surfaces Mean Difference 95% Conf. Int. (Tukey HSD) Tukey HSD Steel-Dwass
SAS and SS 8329.17 (1488.4, 15170.0) 0.012 0.145
RF and SS 8329.17 (1488.4, 15170.0) 0.012 0.145
LVT and SS 4454.17 (-2386.6, 11295.0) 0.309 0.158
SAS and LVT 3875.00 (-2965.8, 10715.8) 0.429 0.845
RF and LVT 3875.00 (-2965.8, 10715.8) 0.429 0.845
RF and SAS 0.00 (-6840.8, 6840.8) 1.000 1.000
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Figure 2. Viability of CoVs following 1 minute contact time with disinefectant figNoteH>O, bleach, or Decon7 was used to
disinfect 4 surfaces that were inoculated with HCoV OC43 and HCoV NL63. A. Disinfectant: data for recovered PFU was
pooled according to disinfectant type. Decon7 produced significantly fewer PFU than the other disinfectants (p = .0001 for
bleach, p = .0075 for H,O); B. Decon7 inactivated all virus on all environmental surfaces

Table 4. Pairwise comparisons for disinfectants (univariate model)

Surfaces Mean Difference 95% Conf. Int. (Tukey HSD)  Tukey HSD Steel-Dwass
Bleach and Decon? 9,375.00 (4,474.9, 14,275.1) 0.0001 0.0007

H20 and Decon? 6,471.88 (1,571.8, 11,372.0) 0.0075 <0.0001
Bleach and H20 2,903.13 (-1,997.0, 7,803.2) 0.3259 0.8384

7000
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4000 |
3000
2000}
1000
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T T T

CoV-2 NL63

Virus

0C43

Figure 3. Viability of CoVs following disinfection on 4
surfaces figNoteH,O, bleach, or Decon7 was used to
disinfect 4 surfaces that were inoculated with CoV-2, OC43
and NL63. Data for recovered PFU was pooled according to
virus type. All viruses produced similar quantities of PFU
following disinfection (p = .961)

3.4 Decon7 inactivates SARS-CoV-2 on 16 surfaces with
1 minute contact time

Sixteen environmental surfaces commonly used in healthcare
and other indoor environments were inoculated with SARS-
CoV-2 and then treated with Decon7 with a ratio of 1:4 parts
H>O. After 1 minute contact time, all surfaces were free of
SARS-CoV-2 while 200,000 PFU/mL of SARS-CoV-2 was
recovered from the control samples treated only with HoO. A
variety of indoor finish materials were used, including work
surfaces (i.e., solid surfaces, copper sheet, stainless steel,
high-pressure laminate, quartz), flooring (i.e., rubber , vinyl,
wood laminate, luxury vinyl tiles, residential and commer-
cial grade carpet), and a nonwoven upholstery fabric and
type II vinyl wall covering. A previous study!'>! found that
some indoor finish materials tested for sustained viability of
SARS-CoV-2 for 12-24 hours.

4. DISCUSSION

Studies evaluating hospital cleanliness have reported
widespread failures in disinfection in clinical and non-clinical
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areas, even when bleach was used as a disinfectant.’!) These
failures are usually the result of insufficient contact time with
the disinfectant.’?! Healthcare facilities, animal clinics, and
emergency rooms are challenged with high turnover rates
and meeting the required saturation contact times required
for appropriate disinfection.®3>3 In many high turnover
and high touch areas, housekeeping personnel are given lim-
ited time to perform disinfection procedures. Many offices,
churches, and clinics (human and animal) do not have profes-
sional housekeeping staff or suitable cleaning methods that
neutralize viruses or other microbes. Further, ambulatory
and non-clinical areas are routinely cleaned only once per

day.[56]

Material composition has also been shown to reduce virus
viability over time but they may still serve as vectors for trans-
mission when contaminated with CoVs.['>1 Of note, surface
materials fabricated with copper or containing cupric oxide
saw a rapid inactivation of SARS-CoV-2.!'3l High touch
surfaces can become heavily contaminated and contribute
to the spread of CoVs.?1:22l' The ability to inactivate the
virus in less than the common regulated 10-minute contact
time to minimize transmission is compelling. Hypochlo-
rite bleach was first used as an antiseptic in the late 19th
century to break the cycle of disease transmission. It is
used in the treatment of sewage and the provision of safe
drinking water.®’! Even today, bleach plays an important
role in reducing cross-contamination of infectious agents via
environmental surfaces. However, bleach is corrosive and
degrades materials over time, lessoning the intention of the
material composition to maintain its integrity.!3!-38 5!

Research has shown that 70% ethanol is effective at inac-
tivating some viruses when surfaces remain saturated for
at least 2 minutes.!**%! For ethanol used in hand disin-
fection, 70% ethanol has been proven to inactivate several
types of viruses. However several virus types, including
polioviruses, caliciviruses, hepatitis A, and foot and mouth
disease virus, require between 80%-100% ethanol with 5
minutes of contact time.?*61-:621 While ethanol on its own
is readily available, inexpensive, and not toxic, it is not ap-
proved for use in surface decontamination unless augmented
with other disinfecting agents by the U.S. Food and Drug Ad-
ministration (FDA), European Chemicals Agency (ECHA),
the Theraputic Goods Administration (TGA) , and the Phar-
maceuticals and Medical Devices Agency (PMDA).[2:63.64]

Decon7 does not have the corrosive property of bleach, mak-
ing it a potential solution that increases life-cycle value of
environmental surfaces. Decon7 (EPA Reg 89833-3, 89833-
4) has been effectively used in various industries including
the military, first responders, medical, and food and agricul-

Published by Sciedu Press

ture industries.!?”) It is effective in a wide range of temper-
atures, does not require mechanical action, is water soluble
and colorfast. It is free of abrasives and has no VOCs of
concern. The primary ingredients are hydrogen peroxide,
surfactants, and inorganic salts. Thus it does not pose acute
or delayed human risks.[®! For immediate discomfort re-
lated to exposure, flushing eyes with water, washing skin
with soap and water, moving to fresh air for inhalation, and
calling for medical advice for ingestion is recommended.(®”]
In this study, Decon7 was significantly more successful at
inactivating CoVs than bleach with 1 minute of contact time.
The practical implications of an effective disinfectant with a
minimal contact time of 1 minute is substantial. Time con-
straints and human error may be mitigated to improve overall
cleaning and disinfecting of environmental surface materials.

Very few PFUs of HCoV OC43 and HCoV NL63 were recov-
ered from SS regardless of disinfectant. This does not agree
with our prior work!!'3! or that of others that show CoV per-
sists on SS for up to 48 hours.[%®! Since the controls worked
for the other 3 surfaces, we concluded that there could be
an environmental factor contributing to our results. Studies
have reported that relative humidity can influence the ability
for CoVs adherence to SS.17-%81 Even different CoVs vary
in their persistence on SS especially in relation to relative
humidity.'%”-%8! Disinfection studies on SARS-CoV-2 were
performed at 45%-50% RH while studies on CoV OC43 and
CoV NL63 were performed at 18%-20% RH.

Stainless steel used in indoor environments is typically either
polished or brushed. This study utilized brushed stainless
steel because it is most used in products and building surface
materials in healthcare and veterinary facilities. Future stud-
ies should include a comparative analysis of polished and
brushed stainless steel to determine if there are significant
differences in the properties of stainless steel as currently
used. This study, conducted in laboratory conditions, did
not use a soil load on the inoculated samples. Supplement-
ing test cultures with an organic soil load, typically in the
form of equine or bovine blood serum, simulates moderately
“dirty” conditions. The EPA requires a minimum organic
soil load of 5% for one-step cleaner/disinfectants.!®! Current
evidence suggests that soil load will affect the efficacy of
disinfectants.”"7! A study comparing soil loads found that
to develop a realistic soil load, a combination of bacteria,
protein, hemoglobin, and total organic carbon may be more
suitable than a single material.’””! Future work should in-
clude comparing disinfectants with a soil load to determine
differences in efficacy.

Even when circumstances allow for a 10-minute contact time,
environmental factors can reduce effectiveness. At an aver-
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age relative humidity of 45% (for most areas), disinfectant
that has been sprayed or wiped onto a surface may not persist
for the entire time required for disinfection. In laboratory
conditions, disinfectant sprayed on a countertop dried be-
tween 41 seconds and 3.19 minutes while countertops wiped
with disinfectant wipes dried in 45 seconds to 1.31 minutes.
This is not sufficient contact time for most EPA approved
disinfectants to inactivate CoVs and other pathogens. Thus,
having a product that is effective at 1 minute contact time is
more practical in a real-world environment.

5. CONCLUSIONS
Decon7 inactivates CoVs within 1 minute, a 90% decrease
in time compared to the recommended 10 minute contact

time of all other EPA approved disinfectants for CoVs in-
cluding SARS-CoV-2. A contact time of 1 minute is more
practical in a real-world environment where most healthcare
facilities, animal clinics, and emergency rooms lose valuable
preparation time waiting for 10 full minutes for inactivation.
Additional efforts are needed to apply these recommenda-
tions to clinical and laboratory settings to improve patient
care and safety.

CONFLICTS OF INTEREST DISCLOSURE
The authors declare they have no conflicts of interest.

REFERENCES

[1] Woo PC, Lau SK, Lam CS, et al. Discovery of seven novel Mam-
malian and avian coronaviruses in the genus deltacoronavirus sup-
ports bat coronaviruses as the gene source of alphacoronavirus and be-
tacoronavirus and avian coronaviruses as the gene source of gamma-
coronavirus and deltacoronavirus. Journal of Virology. 2012; 86(7):
3995-4008. PMid: 22278237. https://doi.org/10.1128/JVI.
06540-11

[2] Niederwerder M, Hesse R. Swine enteric coronavirus disease: a re-
view of 4 years with porcine epidemic diarrhoea virus and porcine
deltacoronavirus in the United States and Canada. Transboundary
and Emerging Diseases. 2018; 65(3): 660-75. PMid: 29392870.
https://doi.org/10.1111/tbed. 12823

[3] Wang Q, Vlasova AN, Kenney SP, et al. Emerging and re-emerging
coronaviruses in pigs. Curr Opin Virol. 2019; 34: 39-49. PMid:
30654269. https://doi.org/10.1016/j.coviro.2018.12.0
01

[4] Fan'Y, Zhao K, Shi ZL, et al. Bat Coronaviruses in China. Viruses.
2019; 11(3): 210. PMid: 30832341. https://doi.org/10.3390/
v11030210

[5] Licitra BN, Duhamel GE, Whittaker GR. Canine enteric coron-
aviruses: emerging viral pathogens with distinct recombinant spike
proteins. Viruses. 2014; 6(8): 3363-76. PMid: 25153347. https:
//doi.org/10.3390/v6083363

[6] Drechsler Y, Alcaraz A, Bossong FJ, et al. Feline coronavirus in
multicat environments. Vet Clin North Am Small Anim Pract. 2011;

41(6): 1133-69. PMid: 22041208. https://doi.org/10.1016/j.

cvsm.2011.08.004

[7] Cui J, Li F, Shi ZL. Origin and evolution of pathogenic coron-
aviruses. Nat Rev Microbiol. 2019; 17(3): 181-92. PMid: 30531947.
https://doi.org/10.1038/s41579-018-0118-9

[8] Poudel U, Subedi D, Pantha S, et al. Animal coronaviruses and coro-
navirus disease 2019: Lesson for One Health approach. Open Vet J.
2020; 10(3): 239-51. PMid: 33282694. https://doi.org/10.4
314/0vj.v10i3.1

[9] Hodnik JJ, JeZek J, Stari¢ J. Coronaviruses in cattle. Trop Anim

Health Prod. 2020; 52(6): 2809-16. PMid: 32681447. https:

//doi.org/10.1007/s11250-020-02354-y

Mora-Diaz JC, Pifieyro PE, Houston E, et al. Porcine Hemaggluti-

nating Encephalomyelitis Virus: A Review. Frontiers in Veterinary

Science. 2019; 6: 53. PMid: 30873421. https://doi.org/10.3
389/fvets.2019.00053
[11] Pusterla N, Vin R, Leutenegger CM, et al. Enteric coronavirus in-
fection in adult horses. Vet J. 2018; 231: 13-8. PMid: 29429482.

https://doi.org/10.1016/j.tvj1.2017.11.004

Kandeil A, Gomaa M, Shehata M, et al. Middle East respiratory
syndrome coronavirus infection in non-camelid domestic mam-
mals. Emerg Microbes Infect. 2019; 8(1): 103-8. PMid: 30866764.
https://doi.org/10.1080/22221751.2018.1560235

[12]

[13] Cheng Y, Gusakov NP, editors. Impact of Novel Coronavirus Pneumo-
nia on China’s Economy and the World Economy. Cham: Springer
International Publishing; 2021. https://doi.org/10.1007/97
8-3-030-69415-9_79

[14] Fukuda K. Emergence of novel coronavirus: global context. EMHJ-
Eastern Mediterranean Health Journal. 2013; 19 (supp 1): S5-S6.

https://doi.org/10.26719/2013.19.suppl.S5

Ronca SE, Sturdivant RX, Barr KL, et al. SARS-CoV-2 Viability
on 16 Common Indoor Surface Finish Materials. Health Environ-
ments Research & Design Journal. 2021; 1-16. PMid: 33618545.
https://doi.org/10.1177/1937586721991535

Cheng VCC, Wong SC, Chuang VWM, et al. The role of community-
wide wearing of face mask for control of coronavirus disease 2019
(COVID-19) epidemic due to SARS-CoV-2. The Journal of Infection.
2020; 81(1): 107-14. PMid: 32335167. https://doi.org/10.1
016/j.jinf.2020.04.024

Chia PY, Coleman KK, Tan YK, et al. Detection of air and surface
contamination by SARS-CoV-2 in hospital rooms of infected pa-
tients. Nat Commun. 2020; 11(1): 2800. PMid: 32472043. https:
//doi.org/10.1038/s41467-020-16670-2

(15]

[16]

[17]

[18] Santarpia JL, Rivera DN, Herrera VL, et al. Aerosol and surface
contamination of SARS-CoV-2 observed in quarantine and isola-
tion care. Sci Rep. 2020; 10(1): 12732. PMid: 32728118. https:

//doi.org/10.1038/s41598-020-69286-3

van Doremalen N, Bushmaker T, Morris DH, et al. Aerosol and
Surface Stability of SARS-CoV-2 as Compared with SARS-CoV-1.
N Engl J Med. 2020; 382(16): 1564-7. PMid: 32182409. https:
//doi.org/10.1056/NEJMc2004973

[19]

[20] Wu S, Wang Y, Jin X, et al. Environmental contamination by SARS-

CoV-2 in a designated hospital for coronavirus disease 2019. Am

ISSN 1927-6990 E-ISSN 1927-7008


https://doi.org/10.1128/JVI.06540-11
https://doi.org/10.1128/JVI.06540-11
https://doi.org/10.1111/tbed.12823
https://doi.org/10.1016/j.coviro.2018.12.001
https://doi.org/10.1016/j.coviro.2018.12.001
https://doi.org/10.3390/v11030210
https://doi.org/10.3390/v11030210
https://doi.org/10.3390/v6083363
https://doi.org/10.3390/v6083363
https://doi.org/10.1016/j.cvsm.2011.08.004
https://doi.org/10.1016/j.cvsm.2011.08.004
https://doi.org/10.1038/s41579-018-0118-9
https://doi.org/10.4314/ovj.v10i3.1
https://doi.org/10.4314/ovj.v10i3.1
https://doi.org/10.1007/s11250-020-02354-y
https://doi.org/10.1007/s11250-020-02354-y
https://doi.org/10.3389/fvets.2019.00053
https://doi.org/10.3389/fvets.2019.00053
https://doi.org/10.1016/j.tvjl.2017.11.004
https://doi.org/10.1080/22221751.2018.1560235
https://doi.org/10.1007/978-3-030-69415-9_79
https://doi.org/10.1007/978-3-030-69415-9_79
https://doi.org/10.26719/2013.19.supp1.S5
https://doi.org/10.1177/1937586721991535
https://doi.org/10.1016/j.jinf.2020.04.024
https://doi.org/10.1016/j.jinf.2020.04.024
https://doi.org/10.1038/s41467-020-16670-2
https://doi.org/10.1038/s41467-020-16670-2
https://doi.org/10.1038/s41598-020-69286-3
https://doi.org/10.1038/s41598-020-69286-3
https://doi.org/10.1056/NEJMc2004973
https://doi.org/10.1056/NEJMc2004973

jha.sciedupress.com

Journal of Hospital Administration

2021, Vol. 10, No. 5

[21]

[22]

[23]

[24]

[25]

[26]

(271

(28]

[29]

[30]

(311

[32]

[33]

[34]

[35]

J Infect Control. 2020; 48(8): 910-4. PMid: 32407826. https:
//doi.org/10.1016/j.ajic.2020.05.003

Carraturo F, Del Giudice C, Morelli M, et al. Persistence of SARS-
CoV-2 in the environment and COVID-19 transmission risk from
environmental matrices and surfaces. Environ Pollut. 2020; 265(Pt
B): 115010. PMid: 32570023. https://doi.org/10.1016/j.en
vpol.2020.115010

Di Maria F, Beccaloni E, Bonadonna L, et al. Minimization of spread-
ing of SARS-CoV-2 via household waste produced by subjects af-
fected by COVID-19 or in quarantine. Sci Total Environ. 2020; 743:
140803. PMid: 32653701. https://doi.org/10.1016/j.scit
otenv.2020.140803

WHO. Transmission of SARS-CoV-2: implications for infection pre-
vention precautions. Scientific Brief. Geneva, Switzerland: World
Health Organization. Report No.; 2020 July 9, 2020.

Kampf G, Todt D, Pfaender S, et al. Persistence of coronaviruses on
inanimate surfaces and their inactivation with biocidal agents. J Hosp
Infect. 2020; 104(3): 246-51. PMid: 32 https://doi.org/10.1
016/j.3jhin.2020.01.022 035997.

Biryukov J, Boydston JA, Dunning RA, et al. Increasing Tempera-
ture and Relative Humidity Accelerates Inactivation of SARS-CoV-
2 on Surfaces. mSphere. 2020; 5(4). PMid: 32611701. https:
//doi.org/10.1128/mSphere.00441-20

Chin AWH, Chu JTS, Perera MRA, et al. Stability of SARS-CoV-2
in different environmental conditions. Lancet Microbe. 2020; 1(1):
el0. https://doi.org/10.1016/S2666-5247(20)30003-3
U.S. EPA. List N: Products with Emerging Viral Pathogens AND
Human Coronavirus claims for use against SARS-CoV-2. In: EPA,
editor. Washington, D.C.: EPA; 2020.

Kamph G. Antiseptic stewardship: biocide resistance and clini-
cal implications. Cham: Springer International Publishing; 2018.
https://doi.org/10.1007/978-3-319-98785-9

CDC. Chemical Disinfectants Atlanta, GA: U.S. Department of
Health & Human Services; 2016 [updated September 16, 2016; cited
2021 4/2/2021]. Available from: https://www.cdc.gov/infect
ioncontrol/guidelines/disinfection/disinfection-m
ethods/chemical.html#Glutaraldehyde

Alhmidi H, Koganti S, Cadnum JL, et al. Evaluation of a Novel
Alcohol-Based Surface Disinfectant for Disinfection of Hard and
Soft Surfaces in Healthcare Facilities. Open Forum Infect Dis. 2017;
4(2): ofx054. PMid: 28491892. https://doi.org/10.1093/0f
id/ofx054

Rutala WA, Weber DJ, HICPAC. Guideline for Disinfection and
Sterilization in Healthcare Facilities, 2008. Atlanta, GA: Centers for
Disease Control and Prevention (CDC), Report No.; 2008 Updated
February 15, 2017.

Manuel CS, Moore MD, Jaykus LA. Efficacy of a disinfectant
containing silver dihydrogen citrate against G1.6 and GII.4 human
norovirus. J Appl Microbiol. 2017; 122(1): 78-86. PMid: 27775827.
https://doi.org/10.1111/jam.13331

Muzslay M, Yui S, Ali S, et al. Ultraviolet-C decontamination of
hand-held tablet devices in the healthcare environment using the
Codonics D6000 disinfection system. J Hosp Infect. 2018. PMid:
29649557. https://doi.org/10.1016/j . jhin.2018.04.002
Napolitano NA, Mahapatra T, Tang W. The effectiveness of UV-C ra-
diation for facility-wide environmental disinfection to reduce health
care-acquired infections. Am J Infect Control. 2015; 43(12): 1342-
6. PMid: 26277574. https://doi.org/10.1016/j.ajic.2015.
07.006

Nottingham M, Peterson G, Doern C, et al. Ultraviolet-C light as a
means of disinfecting anesthesia workstations. Am J Infect Control.

Published by Sciedu Press

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

2017; 45(9): 1011-3. PMid: 28431851. https://doi.org/10.1
016/j.ajic.2017.02.016

Pavia M, Simpser E, Becker M, et al. The effect of ultraviolet-C
technology on viral infection incidence in a pediatric long-term care
facility. Am J Infect Control. 2018; 46(6): 720-2. PMid: 29550083.
https://doi.org/10.1016/j.ajic.2018.01.014

Penno K, Jandarov RA, Sopirala MM. Effect of automated ultravi-
olet C-emitting device on decontamination of hospital rooms with
and without real-time observation of terminal room disinfection.
Am J Infect Control. 2017; 45(11): 1208-13. PMid: 28757085.
https://doi.org/10.1016/j.ajic.2017.06.015

Raggi R, Archulet K, Haag CW, et al. Clinical, operational, and finan-
cial impact of an ultraviolet-C terminal disinfection intervention at a
community hospital. Am J Infect Control. 2018. PMid: 29934205.
https://doi.org/10.1016/j.ajic.2018.05.012

Rock C, Curless MS, Carson KA, et al. Patient and health care worker
perceptions of daily use of ultraviolet-C technology as an adjunct
to daily cleaning in an academic hospital: Secondary study of Ultra
Violet-C Light Evaluation as an Adjunct to Removing Multi-Drug
Resistant Organisms. Am J Infect Control. 2018; 46(3): 348-9. PMid:
29056329. https://doi.org/10.1016/j.ajic.2017.08.039

Rock C, Curless MS, Nowakowski E, et al. UV-C Light Disin-
fection of Carbapenem-Resistant Enterobacteriaceae from High-
Touch Surfaces in a Patient Room and Bathroom. Infect Control
Hosp Epidemiol. 2016; 37(8): 996-7. PMid: 27174660. https:
//doi.org/10.1017/ice.2016.111

Rutala WA, Gergen MF, Tande BM, et al. Rapid hospital room de-
contamination using ultraviolet (UV) light with a nanostructured UV-
reflective wall coating. Infect Control Hosp Epidemiol. 2013; 34(5):
527-9. PMid: 23571373. https://doi.org/10.1086/670211
Rutala WA, Gergen MF, Weber DJ. Room decontamination with
UV radiation. Infect Control Hosp Epidemiol. 2010; 31(10): 1025-9.
PMid: 20804377. https://doi.org/10.1086/656244
Anderson DJ, Gergen MF, Smathers E, et al. Decontamination of tar-
geted pathogens from patient rooms using an automated ultraviolet-C-
emitting device. Infect Control Hosp Epidemiol. 2013; 34(5): 466-71.
PMid: 23571362. https://doi.org/10.1086/670215

Yang JH, Wu UlI, Tai HM, et al. Effectiveness of an ultraviolet-C
disinfection system for reduction of healthcare-associated pathogens.
J Microbiol Immunol Infect. 2017.

Lundstrom T, Pugliese G, Bartley J, et al. Organizational and envi-
ronmental factors that affect worker health and safety and patient
outcomes. American Journal of Infection Control. 2002; 30(2): 93-
106. PMid: 11944001. https://doi.org/10.1067/mic.2002.1
19820

Blazejewski C, Wallet F, Rouze A, et al. Efficiency of hydrogen per-
oxide in improving disinfection of ICU rooms. Crit Care. 2015; 19:
30. PMid: 25641219. https://doi.org/10.1186/s13054-015
-0752-9

Harris D, Taylor KP, Napierkowski K, et al. Indoor Finish Mate-
rial Influence on Contamination, Transmission, and Eradication of
Methicillin-Resistant Staphylococcus aureus (MRSA). Herd. 2020;
193758672095289-1937586720952892.

Bluhm MA, Starbuck B. Surface And Laundry Decontamination
Formulation. 2020.

Kohler AT, Rodloff AC, Labahn M, et al. Efficacy of sodium
hypochlorite against multidrug-resistant Gram-negative bacteria.
J Hosp Infect. 2018; 100(3): e40-e6. PMid: 30026008. https:
//doi.org/10.1016/j.jhin.2018.07.017

Warnes SL, Little ZR, Keevil CW. Human Coronavirus 229E Re-
mains Infectious on Common Touch Surface Materials. mBio. 2015;

9


https://doi.org/10.1016/j.ajic.2020.05.003
https://doi.org/10.1016/j.ajic.2020.05.003
https://doi.org/10.1016/j.envpol.2020.115010
https://doi.org/10.1016/j.envpol.2020.115010
https://doi.org/10.1016/j.scitotenv.2020.140803
https://doi.org/10.1016/j.scitotenv.2020.140803
https://doi.org/10.1016/j.jhin.2020.01.022
https://doi.org/10.1016/j.jhin.2020.01.022
https://doi.org/10.1128/mSphere.00441-20
https://doi.org/10.1128/mSphere.00441-20
https://doi.org/10.1016/S2666-5247(20)30003-3
https://doi.org/10.1007/978-3-319-98785-9
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html#Glutaraldehyde
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html#Glutaraldehyde
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html#Glutaraldehyde
https://doi.org/10.1093/ofid/ofx054
https://doi.org/10.1093/ofid/ofx054
https://doi.org/10.1111/jam.13331
https://doi.org/10.1016/j.jhin.2018.04.002
https://doi.org/10.1016/j.ajic.2015.07.006
https://doi.org/10.1016/j.ajic.2015.07.006
https://doi.org/10.1016/j.ajic.2017.02.016
https://doi.org/10.1016/j.ajic.2017.02.016
https://doi.org/10.1016/j.ajic.2018.01.014
https://doi.org/10.1016/j.ajic.2017.06.015
https://doi.org/10.1016/j.ajic.2018.05.012
https://doi.org/10.1016/j.ajic.2017.08.039
https://doi.org/10.1017/ice.2016.111
https://doi.org/10.1017/ice.2016.111
https://doi.org/10.1086/670211
https://doi.org/10.1086/656244
https://doi.org/10.1086/670215
https://doi.org/10.1067/mic.2002.119820
https://doi.org/10.1067/mic.2002.119820
https://doi.org/10.1186/s13054-015-0752-9
https://doi.org/10.1186/s13054-015-0752-9
https://doi.org/10.1016/j.jhin.2018.07.017
https://doi.org/10.1016/j.jhin.2018.07.017

jha.sciedupress.com

Journal of Hospital Administration

2021, Vol. 10, No. 5

[51]

[52]

[53]

[54]

[55]

[56]

[571

(58]

[591

10

6(6): e01697-15. PMid: 26556276. https://doi.org/10.1128/
mBio.01697-15

Griffith CJ, Cooper RA, Gilmore J, et al. An evaluation of hospital
cleaning regimes and standards. J Hosp Infect. 2000; 45(1): 19-
28. PMid: 10833340. https://doi.org/10.1053/jhin.1999.
0717

Omidbakhsh N. The Importance of Contact Times for Disinfectants
Disinfection Digest. 2015.

Anderson DJ, Moehring RW, Weber DJ, et al. Effectiveness of tar-
geted enhanced terminal room disinfection on hospital-wide acquisi-
tion and infection with multidrug-resistant organisms and Clostridium
difficile: a secondary analysis of a multicentre cluster randomised
controlled trial with crossover design (BETR Disinfection). Lancet
Infect Dis. 2018.

Anderson DJ, Knelson LP, Moehring RW, et al. Implementation
Lessons Learned From the Benefits of Enhanced Terminal Room
(BETR) Disinfection Study: Process and Perceptions of Enhanced
Disinfection with Ultraviolet Disinfection Devices. Infect Control
Hosp Epidemiol. 2018; 39(2): 157-63. PMid: 29331170. https:
//doi.org/10.1017/ice.2017.268

Carling PC, Von Beheren S, Kim P, et al. Intensive care unit envi-
ronmental cleaning: an evaluation in sixteen hospitals using a novel
assessment tool. J Hosp Infect. 2008; 68(1): 39-44. PMid: 18069083.
https://doi.org/10.1016/j.jhin.2007.09.015

Casini B, Tuvo B, Totaro M, et al. Evaluation of the Cleaning Proce-
dure Efficacy in Prevention of Nosocomial Infections in Healthcare
Facilities Using Cultural Method Associated with High Sensitivity
Luminometer for ATP Detection. Pathogens (Basel, Switzerland).
2018; 7(3): 71. PMid: 30200291. https://doi.org/10.3390/pa
thogens7030071

Rutala WA, Weber DJ. Uses of inorganic hypochlorite (bleach) in
health-care facilities. Clinical Microbiology Reviews. 1997; 10(4):
597-610. PMid: 9336664. https://doi.org/10.1128/CMR.10
.4.597

ASHE. Using the Healthcare Physical Environment to Prevent and
Control Infection. In: Health Research & Educational Trust, States
Targeting Reductions in Infections via Engagement, Society of Hospi-
tal Medicine, Association for Professionals in Infection Control and
Epidemiology, University of Michigan, editors. Chicago, IL: Centers
for Disease Control and Prevention; 2015. 178 p.

Leggett MJ, Setlow P, Sattar SA, et al. Assessing the activity of
microbicides against bacterial spores: knowledge and pitfalls. J
Appl Microbiol. 2016; 120(5): 1174-80. PMid: 26784857. https:
//doi.org/10.1111/jam. 13061

(60]

[61]

[62]

[63]

[64]
[65]

[66]

[67]

[68]

[69]

[70]

[71]

Cook BWM, Cutts TA, Nikiforuk AM, et al. The Disinfection Char-
acteristics of Ebola Virus Outbreak Variants. Scientific reports. 2016;
6(1): 38293. PMid: 27910909. https://doi.org/10.1038/sr
ep38293

Macinga DR, Sattar SA, Jaykus LA, et al. Improved Inactiva-
tion of Nonenveloped Enteric Viruses and Their Surrogates by a
Novel Alcohol-Based Hand Sanitizer. Applied and Environmental
Microbiology. 2008; 74(16): 5047-52. PMid: 18586970. https:
//doi.org/10.1128/AEM.00487-08

Harada Y, Lekcharoensuk P, Furuta T, et al. Inactivation of Foot-
and-Mouth Disease Virus by Commercially Available Disinfectants
and Cleaners. Biocontrol Sci. 2015; 20(3): 205-8. PMid: 26412701.
https://doi.org/10.4265/bio.20.205

TGA. Australian Register of Therapeutic Goods. Australian Thera-
peutic Goods Administration; 2021.

Ethanol Substance Infocard.

Decon7 Systems 1. Decon7 Parts 1, 2, and 3 Safety Data Sheet,
version 1.06. 2020.

Riddell S, Goldie S, Hill A, et al. The effect of temperature on per-
sistence of SARS-CoV-2 on common surfaces. Virol J. 2020; 17(1):
145. PMid: 33028356. https://doi.org/10.1186/s12985-020
-01418-7

Xie L, Liu F, Liu J, et al. A Nanomechanical Study on Decipher-
ing the Stickiness of SARS-CoV-2 on Inanimate Surfaces. ACS
Appl Mater Interfaces. 2020; 12(52): 58360-8. PMid: 33337873.
https://doi.org/10.1021/acsami.0c16800

Aboubakr HA, Sharafeldin TA, Goyal SM. Stability of SARS-CoV-2
and other coronaviruses in the environment and on common touch
surfaces and the influence of climatic conditions: A review. Trans-
boundary and Emerging Diseases. 2020. https://doi.org/10.3
1219/0sf.io/y2rth

ASTM. ASTM E1053. Standard Practice to Assess Virucidal Activity
of Chemicals Intended for Disinfection of Inanimate, Nonporous En-
vironmental Surfaces. Designation: E2053-20. West Conshohocken,
PA: ASTM International; 2020.

Cloutman-Green EP, Canales MP, Zhou QP, et al. Biochemical and
microbial contamination of surgical devices: A quantitative analysis.
American Journal of Infection Control. 2015; 43(6): 659-61. PMid:
25818023. https://doi.org/10.1016/j.ajic.2015.02.017

ITonidis G, Hiibscher J, Jack T, et al. Development and virucidal activ-
ity of a novel alcohol-based hand disinfectant supplemented with urea
and citric acid. BMC Infectious Diseases. 2016; 16(77): 77. PMid:
26864562. https://doi.org/10.1186/s12879-016-1410-9

ISSN 1927-6990 E-ISSN 1927-7008


https://doi.org/10.1128/mBio.01697-15
https://doi.org/10.1128/mBio.01697-15
https://doi.org/10.1053/jhin.1999.0717
https://doi.org/10.1053/jhin.1999.0717
https://doi.org/10.1017/ice.2017.268
https://doi.org/10.1017/ice.2017.268
https://doi.org/10.1016/j.jhin.2007.09.015
https://doi.org/10.3390/pathogens7030071
https://doi.org/10.3390/pathogens7030071
https://doi.org/10.1128/CMR.10.4.597
https://doi.org/10.1128/CMR.10.4.597
https://doi.org/10.1111/jam.13061
https://doi.org/10.1111/jam.13061
https://doi.org/10.1038/srep38293
https://doi.org/10.1038/srep38293
https://doi.org/10.1128/AEM.00487-08
https://doi.org/10.1128/AEM.00487-08
https://doi.org/10.4265/bio.20.205
https://doi.org/10.1186/s12985-020-01418-7
https://doi.org/10.1186/s12985-020-01418-7
https://doi.org/10.1021/acsami.0c16800
https://doi.org/10.31219/osf.io/y2rth
https://doi.org/10.31219/osf.io/y2rth
https://doi.org/10.1016/j.ajic.2015.02.017
https://doi.org/10.1186/s12879-016-1410-9

	Introduction
	Materials and methods
	Cells and viruses
	Description and composition of products
	Decontamination testing of the OC43 and NL63 coronaviruses
	Decontamination testing of SARS-CoV-2
	Data analysis

	Results
	Surface type influences virus inactivation with disinfectant
	Disinfectant type influences virus inactivation
	Virus type did not influence inactivation
	Decon7 inactivates SARS-CoV-2 on 16 surfaces with 1 minute contact time

	Discussion
	Conclusions

