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Introduction

Abstract

Organosilane-based disinfectants have been purported to impart
lasting antimicrobial properties when applied to a surface. The implica-
tions being dramatic reduction in pathogen transmission via fomites
and therefore of great public health importance as a means to limit the
spread of outbreaks such as COVID-19. We conducted experiments in
our laboratory to assess the efficacy of one such product, which report-
ed anti-microbial protection of up to 120 days, as an operational report
for our hospital. 1) The organosilane product was applied on a Mueller
Hinton agar plate and left overnight underneath an airconditioned vent
to promote mould growth. 2) The organosilane product was applied
on a Blood Agar Plate (BAP) that was inoculated with E. Coli and ob-
served over 24 hours. 3) Lastly, the organosilane coating was applied
onto plastic plates to simulate hospital ward surfaces. Simulated patho-
gens (suspension of oral commensals) were spread across the plastic
plates, swabbed at 1 hour, 8 hours and 24 hours and then incubated
for 24 hours. In all 3 experiments, there was no significant difference in
microbial growth between the control and intervention arms. Although
our experiments did not assess different methods of application nor ef-
fect on different materials applied, the lack of demonstrable effects of
the organosilane product calls for caution against widespread use of a
product whose claims are unverified.
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Abbreviations: COVID-19: Coronavirus Disease of 2019; ‘SARS-CoV-2:
Severe Acute Respiratory Syndrome Coronavirus-2.

The public health benefits of such a product, if proven to be

Organosilane-based products have been marketed for their
self-disinfecting effects when applied to treated surfaces. Or-
ganosilanes are carbon-silicone compounds that form stable,
adhesive bonds with inorganic surfaces such as glass or metal
through covalent bonding [1]. One manufacturer likens the al-
tered physical surface to having ‘millions of needle-like struc-
tures’ that, in addition to bacteria and fungi, claims to be effec-
tive against the SARS-CoV-2 virus.

true, are far-reaching and would dramatically reduce pathogen
transmission from contact with fomites. However, studies on
the efficacy of organosilanes’ antimicrobial properties are lim-
ited, with reports demonstrating both beneficial and no effects.

Methods

In light of the limited evidence, a simple evaluation study of
the antimicrobial effects of an organosilane-based disinfectant
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was conducted. The particular disinfectant being evaluated ad-
vertises its antimicrobial effects as lasting up to 120 days. The
evaluation sought to provide quick qualitative verification of the
advertised antimicrobial properties of the disinfectant.

The evaluation tested the inhibitory effects of the organosi-
lane-based product on the growth of Escherichia coli, mould
and oral commensals in a two-step process. Due to the need
for specialised test apparatus not available in a clinical labora-
tory, virucidal efficacy of the disinfectant was not included in
the evaluation.

In the first step, a simple in vitro assessment was performed
to test the efficacy of the disinfectant in reducing environmental
contamination (including moulds) and its antimicrobial effects.

The organosilane-based disinfectant coating was prepared as
per the manufacturer’s instructions and sprayed onto Mueller
Hinton and blood agar plates (treated plates) from a distance of
40-55 cm. Sterile swabs were used to spread the product evenly
across the plates and allowed to dry for 30 minutes. Control
plates were without the disinfectant.

Two Mueller Hinton agar plates (one treated and one con-
trol) were left overnight underneath an air-condition vent in the
laboratory to promote the growth of mould on the plates. Two
blood agar plates (one treated and one control) were inoculat-
ed with a 0.5 McFarland suspension of Escherichia coli to test
the disinfectant’s antimicrobial effects.

In the second step, the disinfectant was tested on simulated
environmental surfaces for its antimicrobial effects.

Six plastic plates measuring 9 by 9 inches each were used to
simulate environmental surfaces. The organosilane-based prod-
uct was applied on three plates and the remainder were used
as controls. A suspension of oral commensals was prepared
and spread evenly onto all six plates and left in the open on the
same bench. Each set of plates (one treated and control) was
sampled at one hour, eight hours and 24 hours, respectively.
Sampling was performed by swabbing the entire surface of each
plate with sterile swabs moistened with Amies media, inoculat-
ed onto blood agar plates and incubated for 24 hours in aerobic
conditions.
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Figure 1: Mueller Hinton agar plates 24 hours after being left in an

air-conditioned lab (Left plate: Intervention. Right plate: Control)
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Figure 2: Blood Agar plates inoculated with E. Coli after 24 hours.
(Centre: treated with organosilane coating product. Right: untreat-
\\ed plate. Left: uninoculated BAP for comparison). j
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Figure 3: Sample at 8 hours. (Left: Control plate. Right: Treated
\\with organosilane coating product). j

Results and discussion

In step one of the evaluation, visual inspection of the set of
Mueller Hinton agar plates sets and the set of blood agar plates
after 24 hours showed growth of mould and Escherichia coli,
respectively including on the treated plates (Figure 1). The find-
ings suggest that the disinfectant’s advertised anti-fungal and
anti-bacterial properties could not be replicated in this in vitro
assessment.

In step two of the evaluation, all three sets of treated and
control plastic plates yielded mixed growth of bacteria on blood
agar plates after one, eight and 24 hours (Figure 2). The findings
of the evaluation did not support the antimicrobial properties
of the organosilane-based product being tested.

The results of the authors’ evaluation study demonstrated
that the application of a commercially available organosilane
disinfectant did not confer any, let alone prolonged and sus-
tained, anti-bacterial or anti-fungal action on surfaces.

Boyce et al applied two different commercially available or-
ganosilane products to various high-touch points around a com-
munity teaching hospital and sampled them 24 hours after their
last cleaning [2]. The resultant mean colony counts were simi-
lar between the surfaces with and without organosilane-based
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product. Murray et al found that one particular organosilane
product reduced bacterial activity by 0.53 Log, after three days,
however only for Staphylococcus aureus [3]. Another study sug-
gested a significant reduction in bacterial load of surfaces after
application of an organosilane-based product around an inten-
sive care unit environment [4].

While deliberating the apparent lack of residual antimicro-
bial activity, Boyce et al considered whether using a cloth to
apply the organosilane-based product had affected its efficacy,
as the product could preferably bind to the cloth rather than be-
ing transferred to the wiped surface. Further to this point, the
study by Baxa et al found that an organosilane-based product
applied to Formica was able to reduce more inoculated bacte-
rial burden than the same application on stainless steel [5]. The
study also found that when applied to fabric, the organosilane-
based product conferred a greater reduction in microbial viabil-
ity for a period of up to 14 days. In both instances, organosilane
was applied by soaking the test surfaces in the product solu-
tion. This raises the point that an organosilane-based product’s
lasting antimicrobial effects might be affected by the method
of application as well as how successfully the product binds to
different surfaces.

There are a number of limitations to the authors’ evaluation
study. First, it is designed as a rapid operational evaluation and
not a scientific experiment under controlled, standardised con-
ditions. There were no multiple intervention arms that would
control for all possible variables such as different methods of
application, testing on different surfaces, or controlling ambi-
ent temperature and humidity. Second, the evaluation did not
include quantitative measures of antimicrobial efficacy, which
would have conferred a more objective and stronger conclusion
to the organosilane-based disinfectant’s antimicrobial effects,
or lack thereof. Third, the capabilities of the clinical laborato-
ry did not allow the virucidal efficacy of the disinfectant to be
evaluated. This will limit the generalisability of the findings to
product’s efficacy against enveloped viruses, particularly SARS-
CoV-2.

The findings of the organosilane-based product evaluation
did not support its claims of antimicrobial activity, specifically
for moulds and Escherichia coli. In addition, as oral commensals
are generally known to be more resistant to disinfectants than
enveloped viruses [6], it could be indirectly inferred that the
particular organosilane-based product is unlikely to be useful
as an environmental disinfectant in this period of heightened
vigilance due to the COVID-19 pandemic. Further studies will be
needed to confirm the antimicrobial effects of organosilanes,
especially if it were to be used for mass environmental disinfec-
tion in a healthcare environment or a community setting.
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