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2. Vacuum UV
3. Ultra violet germicidal irradiation (UVGI)
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1. Ultra violet (UV)
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Fig 1 Ultraviolet-C generator (A), and Disinfectant device (B) with visible light emitting diode (blue)
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Fig 2 UV-15 combination lamp output spectrum
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Table 1 Effect of UV-C radiation on bacterial count of surface culture and immersion of
Staphylococcus aureus at different irradiation times

Bacteria type Staphylococcus aureus

Time 40 sec 80 sec
Culture type Surface culture Liquid culture Surface culture
The first total
count 10* 10° 10° 10* 10°  10° 10* 10° 10° 10* 10° 10°
(cfu/ml)

Liquid culture

B4+ BEEE P+ 840 NBE VA PO+ P4+ N8B+ BB+ 9700+ 040+

08 00 007 04 048 02 009 01  00F 012 04" o0

Dissimilar letters in each row indicate for each the first total count a significant difference at the 99.5%
confidence level. The number of each sample was 10

Lethality (%)

Table 2 Effect of UV-C radiation on bacterial count of surface culture and immersion of
Pseudomonas aeruginosa at different irradiation times
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Bacteria type

Pseudomonas aeruginosa

Time (second) 40 sec 80 sec

Culture type Surface culture Liquid culture Surface culture Liquid culture

Thefirsttotal = ype g5 ggf 10t 10°  10°  10°  10°  10°  10°  10°  10°

(cfu/ml) count

Lethality (%) 00+ PP+ PP+ PW+ NW\+  PRV+ PP+ PPV PP+ PP+ PP+ PP+
y 0002 0002 0003 0008 00068 0003 0002 0003 0004 0003 0003 0003

Dissimilar letters in each row indicate for each the first total count a significant difference at the 99.5%
confidence level. The number of each sample was 10

Table 3 Effect of UV-C radiation on bacterial count of paper and mobile surface

Parameters Total count
Time (second) 240 sec
Sample Paper surface Mobile surface
The first total count (cfu/cm?) 25.1+0.9" 105.6+8.5°
Total count after radiation (cfu/cm?) 1.8+0.13° 8.6+0.7°
Lethality (%) 92.85+0.47° 91.86+0.14°

Dissimilar letters in each row indicate a significant difference at the 99.5% confidence level. The number of

each sample was 10
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Fig 3 Output spectrum of visible light emitting diode (blue)
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Table 4 Effect of visible light emitting diode radiation on the total count of oral bacteria
(number of colonies per ml of toothbrush detergent solution)

Toothbrush  Toothbrush ~ Toothbrush Toothbrush Toothbrush

Test stage

1 2 3 4 5

After brushing with 29 37 17 12 13
toothpaste

After 2 hours of
irradiation Ultraviolet 1 2 1 1 1
light emitting diode
Lethality (%) 95.46 94.59 94.12 91.67 92.31
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4. Toll like receptors
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Non-ionizing ultraviolet (UV) radiation is a kind of electromagnetic
radiation that has been shown to be harmful to microorganisms such as
bacteria, viruses, and fungus. The goal of this study is to evaluate the
effective and hazardous features of this type of radiation in three regions
(UVA, UVB, and UVC), using the approach of biological properties and
applications in disinfection and sterilizing. In this research study, in order to
be effective on microorganisms in the ultraviolet spectrum and its
surroundings near the visible area, two test samples with commercial UVC
and blue-LED lamps were used. In this study, the effect of ultraviolet C
radiation on pathogenic microorganisms of Staphylococcus aureus and
Pseudomonas aeruginosa in liquid environment and solid surface culture,
the effect of ultraviolet C radiation on the total count (total count) of
microorganisms on paper and mobile surfaces, and finally to The effect of
UV LED on the total number of oral microbes attached to the toothbrush
after brushing was investigated. In two tests performed with radiation in the
ultraviolet region and near it in the visible region, the lethal effect on
bacteria and microorganisms was concluded with more than 90%
effectiveness and destruction of bacteria. Which indicates the effectiveness
of such radiation in disinfecting, disinfecting and sterilizing equipment.
Spectroscopic investigations of UV commercial lamps, as well as their
efficacy on microbes, demonstrate the use of this sort of radiation, in
addition to its biological hazards, which necessitate careful consideration of
how it is utilized. In comparison to alternative sterilizing methods, the use of
UV radiation in business and medicine is a cool, dry, easy, effective, and
economical technique that produces no ionized radiation.
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