
Background and Objectives

Experimental procedures

The overall project, under the name ProMask.CH consortium, was co-funded by the Canton of Bern, Switzerland,
from the Corona emergency loans designed to support the local economy during the COVID-19 crisis. This work has
received funding and support from Philip Morris International and Coat-X SA

• Reusable cloth face mask are an ecologically sustainable alternative to disposable medical face masks

• Concerns were raised regarding the risk of self-contamination during the repeated wearing and handling of 
reusable face masks

• This risk may be mitigated by anti-viral coatings

• The claim of reusability requires such coatings to be resistant to washing or to be applied by the user after 
washing of the mask

• Application of the coating by the user should be simple, reproducible and of low cost

• Coating with sodium chloride (NaCl) has been reported to efficiently inactivate viruses1 and can in principle be 
applied with very simple means

➢ We evaluated a previously described NaCl solution1 as a coating for do-it-
yourself (DIY) facemasks

➢ Fabric specimens were spray-coated with NaCl solutions. The coatings were  
analyzed for salt distribution and salt crystal size and for their antiviral activity 
(influenza A/H3N2)

➢ The objective was to identify relevant coating parameters that need to be 
controlled for obtaining optimal antiviral properties 
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Results and Discussion

- Application of 100µL viral solution

- MucilAir™ human airway fibroblast tissue cultures (24-well format, Epithelix)

- Virus collection 3.5, 24 and 72 hours post-infection using 200µL MucilAir medium, incubation for 20
minutes at 34°C, 5% CO2, and 100% relative humidity

- Viral gc quantification by qRT-PCR: RNA extraction: Quick-DNA/RNA™ Viral kit (Zymo Research,
Irvine, CA, USA). qRT-PCR: QuantiTect Probe RT-PCR (Qiagen, Hilden, Germany), using TaqMan
Master Mix

Controls: Non-coated control: processing of uncoated test specimen. Saline control: infection assay with inoculated saline (NaCl concentration equivalent to highest salt concentration in the tested extracts). Leachable control:
addition of viral stock solution to extracts obtained from virus-free, NaCl-coated test specimens

- 1 cm2, microfiber universal cloth (80% polyester, 20% nylon, Jemako®, Germany)

- Coating solution: 29.03% w/v NaCl (w/v) and 1.0% Tween 20 (v/v) in demineralized water

- Mini spray valve (Nordson EFD 781). Valve aperture: 1, 3, 5, 10

- 0.4, 2.1, 11 and 24 mg dry coating/cm2 (valve aperture 1, 3, 5, 10, undiluted coating solution)

- 1 mg dry coating/cm2 (valve aperture 3. Coating solution 5-fold diluted).

- Characterization of the coating by gravimetry, scanning electron microscopy (SEM) and energy
dispersive x-ray spectroscopy (EDX)

- Inoculation with 106 genome copies of A/H3N2 (A/Switzerland/8004462/2013(H3N2), propagated
in MucilAir tissue cultures (Epithelix)). Virus extraction in MucilAir cell culture medium

Spray coating of fabric specimens and preparation of viral extracts
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• With increasing mass of NaCl coating, increasingly large, but spatially isolated salt crystals were observed

• Decreasing the volume of applied solution largely eliminated the formation of large crystals, but resulted in crystals of small and intermediate
size and a fairly continuous NaCl film on the fibres

• Application of a diluted NaCl solution resulted in a continuous coating, largely without crystal formation

• Anti-viral efficiency was attributed to the uniform distribution of NaCl, but not primarily to the mass of salt:

• Extracts obtained from fabrics coated with 2.1, 1 and 11 mg/cm2 resulted in comparable, roughly ten-fold lower viral counts in apical
washes relative to apical washes obtained from non-coated fabric

• Lower (0.4 mg/cm2) and higher (24 mg/cm2) coating masses had an enhancing effect or no effect on viral replication respectively

Conclusions

• Coating a reusable facemask with NaCl in the range of approximately one to ten mg/cm2 appears
promising for reducing the risk of self-contamination during mask handling

• A uniform salt distribution along the fibers is needed, the formation of larger salt crystals is undesirable

• Because the range of effective NaCl masses per area is rather narrow, ensuring correct and reproducible
application of the coating by the mask user is challenging

• For promoting NaCl coatings for reusable facemasks, commonly available means (e.g. household spray
bottles, empty perfume vials) need to be identified and characterized for feasibility. Clear and simple
instructions need to be formulated and made publicly available

Figure 1: Scanning electron micrographs of non-coated and coated fabric specimens 

Figure 2: Log2 of genome copy (gc) counts in apical wash solutions obtained
72 hours post-infection (viral counts were below the detection limit at earlier
time points). Data are expressed in percent relative to the non-coated control.
Data were derived from three independent repetitions, error bars indicate
standard errors of the mean
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