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ARTICLE INFO ABSTRACT
Article history: This research aims to develop an automatic coronavirus
Received: 22 June, 2021 sterilizer. A research team which knowledge and experience in the
Revised: 3 December, 2021 branch of photonics technology for medical, together with a
Accepted: 8 March, 2022 research team of virology jointly research to solve the
Available online: xx May, 2022 aforementioned problems. Therefore, the system is designed as
DO 3000000000OROKONNNK automatically sterilization process that is UV-C exposure, hot air
Keywords: UV-C sterilizer, dryer, packaging and sealing for the personal individual masks. We
reusable mask, ultraviolet, have found that the UV-C dose that can kill the amount of 200
disinfection microliters of coronavirus PEDV (more than the number of possible

natural contamination) on N95 medical mask (model VFLEX 9105)

within 1 minute and can kill the same amount of coronavirus faster
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than 1 minute for higher UV-C intensity. The filtering efficiency of the
medical masks which were through our sterilization machine have
been sent to tested. It was found that the control mask and used
mask that sterilized for 10- and 30-time cycles had no significant
different filtration efficiency. This demonstrates that our automated
coronavirus  sterilizer prototype is not destroyed the filtration
efficiency of the tested medical mask so this prototype is many
advantages for killing the coronavirus may be on used medical masks

and can be reused many times.
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PEDV characteristics

PEDV is a coronavirus

— Related to TGE virus in pigs
— Enveloped virus

— Prominent spike proteins

Survives best in cool, moist environments

Affects pigs of all ages
— Disease is more severe in young pigs

Infection occurs via fecal-oral route
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2. RNA was used as the template for RT-PCR using
primer specific for nucleocapsid gene of PEDV. PCR
‘was carried out using one-step RT-PCR (TAKARA Bio).

3. PCR products were subjected to electrophoresis

on 1% agarose gel.

Result and Discussion

Even though all UV-exposed samples did not give rise
to productive infection, viral RNA could be extracted,
which suggests the presence of virus, though abortive,
in each sample. Itis also notable that PCR products in
UV-treated group appear different from the control.
This data thus indicate that the UV radiation drastically
affects the integrity of the viral RNA, which, in turn,
compromises the viral infectivity.
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Test Article Number Concentration Control Counts Filtrate Counts Filtration Efficiency
1 2,705,300 87,597 96.76%
2 2,615,866 80,707 96.91%
3 2,644,521 88,541 96.65%
4 2,683,324 88,421 96.70%
5 2,674,346 88,735 96.68%
Test Article Number Delta P(mmH,0) Delta P(mmH,0/cm?) Delta P(Pa/cm?)
1 40.32 321 31.46
2 40.85 3.25 31.87
3 40.83 3.25 31.85
a4 40.21 3.20 31.37
5 40.20 3.20 31.36

Average Filtration Efficiency: 96.74%
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Test Article Number Concentration Control Counts Filtrate Counts Filtration Efficiency
1 2,692,297 87,456 96.75%
2 2,592,933 96,325 96.29%
3 2,556,820 80,424 96.85%
4 2,605,689 80,671 96.90%
5 2,657,463 94,583 96.44%
Test Article Number Delta P(mmH,0) Delta P(mmH,0/cm?) Delta P(Pa/cm?)
1 38.28 3.05 29.86
2 39.05 3.11 3047
3 38.69 3.08 30.18
4 38.95 3.10 30.39
5 39.16 3.12 30.55

Average Filtration Efficiency: 96.65%
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