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Manufacturing Masks with a Cotton-Candy Machine
#HOHUEWTTR I DOEE)

4) With Y COVID-19 causing a shortage

of essential protective material like face
masks Professor Mahesh Bandi, who runs

the Nonlinear and Non-equilibrium Physics

Unit, has found a way to manufacture masks,

inspired by the principle of ?N95 ones, using Figure 3 % £,
a process developed ? in-house at ¥ OIST.

https://groups.oist.jp/nnp/diy-face-mask

B) -Neither the homemade cloth masks

nor most commercial masks can filter the
COVID-19 % virion,” said Professor Bandi.
“The N95 mask is the only available design

Fig. 1 Professor Bandi took a regular cotton candy machine,
capable of stopping the virion because it con- applied a high voltage electric field, and poured in a powered

tains an © electro-charged layer.” Although  polymer instead of sugar. The result was a fabric that could be
the technique used to manufacture these used to create face masks to combat the spread of COVID-19.

masks is hard to replicate with everyday ma-
terial, Professor Bandi stressed that it’s not
impossible. “A simple way to generate the necessary 7 fabric is to use c)a slightly modified cotton
candy machine,” said Professor Bandi.

p) A cotton candy machine is made up of a drum that sits on a fast-spinning container. The
container has small holes in it which, in traditional situations, the ¥ caramelized sugar flows through
before it turns into cotton candy. Professor Bandi modified the machine by setting up a 12-24 volt-

age DC electric field using a regular car battery.

Instead of sugar, Professor Bandi poured a powdered polypropylene polymer into the drum.
This polymer could be created from any polypropylene plastic bottle. When the machine began to
spin, it processed the polymer to generate a fabric comprising of electro-charged nanofibers.

From there, making the mask was relatively straightforward. Two batches of the fabric at a
zero-electric field were produced for every three batches of the fabric at an electric field of 12-24
voltage using a car battery. The fabrics were pressed between two clean, flat surfaces. They were
then laid out to form five layers. The fabric created at a zero-electric field served as the outer layers,
whereas the ones created at 12-24 volts formed three inner layers. This layered material was then

cutinto 6 cm X 6 cm pieces, ? folded, and '? stitched together.



https://groups.oist.jp/nnp/diy-face-mask

Figure 9 %%,

Fig. 2 Two '? Scanning Electron Microscopy Micrograph Images compare the OIST-made material with the
commercial N95 electro-charged layer, showing that there is no '*) discernable structure difference between the
two samples.

By using g) this process, r) Professor Bandi fabricated the material and method necessary to

replicate medical-grade face masks. In a time of crisis, without access to the traditional N95 masks,

this alternative may prove to be lifesaving. To find out more, have a look at Professor Bandi’s web
page “N95-electrocharged filtration principle based face mask design using common materials.”
(OIST Research Community Projects, Press Release April 15,2020. XY 5|H. —#&Z. )
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The Nobel Prize in Physics 2019 was awarded “for contributions to our understanding of the
evolution of the universe and Earth’s place in the cosmos” with one half to James Peebles
“for theoretical discoveries in physical cosmology”, the other half jointly to Michel Mayor
and Didier Queloz “for the discovery of an " exoplanet orbiting a solar-type star.”

When surfaces in contact move relative to each other, the friction between the two surfaces
converts kinetic energy into thermal energy. This property can have dramatic consequences,
as illustrated by the use of friction created by rubbing pieces of wood together to start a fire.
Kinetic energy is converted to thermal energy whenever motion with friction occurs, for ex-
ample when a ? viscous fluid is ¥ stirred. Another important consequence of many types of
friction can be ¥ wear, which may lead to performance > degradation or damage to compo-

nents. Friction is a component of the science of @ tribology.
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