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Abstract: In December 2019, a novel strain of coronavirus, SARS-CoV-2, was identified. Infected
patients revealed symptoms of fever, cough (dry), sore throat, and fatigue, which began manifesting
after 5 days of incubation. Hoping to prevent transmission, many countries adopted a mandatory
mask use in closed public spaces. However, most mask options display a passive action against
COVID-19. To overcome such restrictions, this work proposes the incorporation of anti-viral essen-
tial oils (EOs) loaded onto a nanofibrous layer that can be adapted to both community and commer-
cial masks. Twenty EOs selected based on their antimicrobial nature were examined for the first
time against the Escherichia virus MS2. The most effective were the lemongrass (LO), Niaouli (NO)
and eucalyptus (ELO) with a minimum inhibitory concentration (MIC) of 356.0 mg/mL, 365.2
mg/mL and 586.0 mg/mL, respectively. Polycaprolactone (PCL) and cellulose acetate (CA) were pre-
pared individually at 14 wt% in chloroform/dimethylformamide (DMF) and 10 wt% in ace-
tone/DMEF, respectively, and combined at 3:1 ratio. Polymeric solutions were then processed via
eletrospinning with processing parameters being optimized to 24.7 kV, 3.2 mL/h and 21 cm. Uni-
form, beadless nanofibers were obtained. Mats were characterized as mechanically resilient, to en-
dure movements arising from mask positioning, and hydrophobic in nature, to repel droplets com-
ing from the exterior. Loading of the nanofibrous mats was accomplished via physisorption using
the free -OH groups of the CA as linkers. Mats were loaded with the EOs at MIC concentration for
72 h (saturation). Presence of the EOs was confirmed along the mats. Antimicrobial testing via halo
determination, verified their diffusion abilities. More importantly, time-kill kinetics testing of the
loaded mats attested to the EOs capability to fight the virus MS2 even when bonded to the nano-
fibers.
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