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Experimental procedure:
Characterization of commercial mask and GO anchored filters

Commercial masks were characterized using SEM and corresponding EDX measurements. Commercial 
PTFE filter and GO-anchored PTFE filter samples were characterized using STEM-HAADF, STEM-BF, and 
TEM analysis of the cross-section.

Cell line

VeroE6/TMPRSS2 cells (VeroE6 cells stably expressing human TMPRSS2; JCRB Cell Bank, JCRB1819)[1] were 
maintained in 10% heat-inactivated fetal bovine serum  (NICHIREI, cat# 175012)/DMEM (Wako, cat# 041-
29775) containing 1 mg/mL G418 (Wako, cat# 070-06803) and 1% penicillin/streptomycin (Wako cat# 
168-23191). 

Plaque assay

A plaque assay was performed as described previously.[2-8] The day before infection, 1 × 105 
VeroE6/TMPRSS2 cells were seeded in a 24-well plate. Next day, 200 µL of virus stock and 1.6 mL of serum-
free virus dilution buffer [20 mM HEPES, nonessential amino acids (Thermo Fisher Scientific, cat# 11140-
050) and antibiotics in 1 × DMEM]. After 1 h incubation at room temperature, the virus solution was 
centrifuged at 22,000 × g for 1 min. The supernatant was passed through the filter, commercial mask, or 
GO-anchored filter and serially diluted with serum-free virus dilution buffer (10- to 10,000-fold dilutions). 
Then, the cells were infected with 250 µl of each diluted virus solution at 37°C. At 1 h postinfection, 500 
µL of mounting solution [1 × DMEM including 3% FBS and 1.5% carboxymethyl cellulose (Sigma, cat# 
C9481-500G)] was overlaid and the cells were incubated at 37 °C. After 3 days, the cells were washed with 
PBS three times, followed by fixation with 4% paraformaldehyde (Nacalai Tesque, cat# 09154-85). The 
fixed cells were washed with water, dried, and stained with 0.1% methylene blue (Nacalai Tesque, cat# 
22412-14) in water. The stained cells were washed with water and dried, and the number of plaques was 
counted for plaque-forming unit determination.

In the plaque assay, the 1h incubation period following the dilution of the sample serves as a crucial step 
to allow for viral attachment and penetration into the host cells. During this time, the diluted viral sample 
is introduced to a monolayer of susceptible host cells, allowing the viral particles to adhere to the cell 
surface and subsequently enter the cells. This incubation period allows for synchronization of the infection 
process across the population of host cells, ensuring consistency in viral replication and plaque formation. 
Moreover, the incubation period allows for optimizing environmental conditions necessary for efficient 
viral infection, such as temperature and pH. Overall, the 1 h incubation period is pivotal in initiating the 
infection process and facilitating the subsequent quantification of viral titer through plaque formation. 



Figure S1: EDX of a. hydro silver titanium mask, b. copper oxide mask, c. silver ion ceramic mask, d. 
special dolomite CDM mask, e. pioneer mask, f. CLEANXIA mask, g. SHARP mask, and h. surgical mask.
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Figure S2: Characterization of GO. a) AFM image of GO, b) corresponding height profile, c) Raman 
spectrum of GO, and d) PXRD spectrum of GO.
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Figure S3: STEM-BF and STEM-HAADF of GO-anchored PTFE filter and corresponding selected area 
electron diffraction pattern.
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