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(Reuters Health) - The most effective DIY facemask may involve a combination of different fabrics or a bit of quilt that already
has a set of layers, a new study suggests.

After testing various fabrics' ability to block tiny particles, researchers concluded that a homemade mask made from a cotton
layer combined with a layer of chiffon and/or batting material could fend off virus particles best, according to the results
published in ACS Nano.

"We started this work because we realized that there were going to be a lot of cloth mask users and we found there was very
little good hard scientific data on the effectiveness of fabrics used in cloth masks in preventing the transmission of aerosol
particles that can range in size from 10 nanometers (nm) to 10 microns (10,000 nm)," said study coauthor Supratik Guha, a
materials scientist who is a professor at the University of Chicago and a research scientist at the Argonne National Laboratory.
"We found that cotton is good if the thread count is high, and multilayer masks - ones that combine cotton with natural silk or
chiffon as tightly woven as possible - are superior."

The best results came when a layer of cotton was combined with two layers of polyester spandex chiffon, which can create
static electricity, Guha said. "We feel these materials probably can exchange electric charge with aerosolized particles," he said,
adding that the static charge might help block particles from reaching a mask wearer's nose.

Another option Guha tested was quilt material, which layered cotton with batting material. That combination of fabrics provided
filtration efficiencies of 96 plus/minus 2% in the range of 10 nm to 300 nm and 96.1 plus/minus 0.2% in the 300 nm to 6-micron
range.

Guha and his colleagues suspect that one reason pieces of quilt work especially well is the highly tangled fibrous nature of the
batting material.

Still, even if the mask material is highly effective at blocking virus particles, it won't do much good if the fit isn't optimal, Guha
said. "You want to minimize gaps between the mask and the face," he added. "You can have the world's best filtering fabric and
you can have gaps that allow particle in."

To test the effectiveness of various fabrics alone and in combination, Guha and his colleagues turned to the Argonne National
Lab, which has an aerosol mixing chamber that can produce particles ranging from 10 nm to 6 microns. "We used sodium
chloride, salt, particles and a fan that sucked the air containing the particles through the mask, which was held up as a
membrane, and then we measured the density and distribution of the particles on the other side," Guha explained.

Some of the findings made intuitive sense, like tighter weaves blocked more particles, Guha said. In fact, one layer of tightly
woven cotton combined with two layers of polyester-spandex chiffon were 80% to 99% effective, depending on the particle size.

The experiments found that gaps could result in a greater than 60% decrease in the filtration efficiency, "implying the need for
future cloth mask design studies to take into account issues of 'fit' and leakage, while allowing the exhaled air to vent efficiently,"
the authors note in their report.

The shortage of high-quality masks is a huge issue, said Jade Flinn, nurse educator of the biocontainment unit of Johns Hopkins
Hospital in Baltimore. And that means many will be making their own, she added.

"This article does have some really great science behind it," said Flinn who was not involved in the research.

"They also point out that the fit of the mask is very important," Flinn said, noting that this can be a particular issue for people who
have never worn PPE before. "There is never going to be a perfect fit. Anatomically, everyone's face is different. And that's the
same with N95 masks since they only come in certain sizes."

Another issue is the extra propulsion droplets can get during speech, especially if there are a lot of "noisy fricatives," which are
produced when harder consonants like "k" and "h" are uttered, Flinn said.

In the end, the mask is just one part of a set of protective behaviors, Flinn said. "They need to be combined with social
distancing, washing hands and good disinfection practices."

SOURCE: https://bit.ly/3aJVDkS ACS Nano, online April 24, 2020.
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