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Background: During the COVID-19 pandemic, many
patients have been quarantined and hospitalized.
Healthcare providers thus have a high risk in contacting
the SARS-CoV-2. Measures for disinfection not involving
human works might decrease such risk and decrease
transmission rate inside the hospital.

Objectives: To study the effectiveness of innovative
robotic ultraviolet C (UVC) radiation in killing Pseudomonas
aeruginosa as a surrogate for SARS-CoV-2.

Materials and methods: The robotic UVC comprised of
12 UVC lamps (TUV 36W SLV) forming in cylinder shape
perpendicular to robotic 4 wheels base controlled direction

of movement by remote control. P. aeruginosa are
common etiology of hospital-acquired infection and
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generally tolerate to UVC more than the coronaviruses.
We studied killing effect of innovative robotic UVC to these
bacteria on various surfaces including glass, plastic and
stainless-steel at 0.5-3 meters from the device.

Results: Under the same exposure time and UVC dose,
eradication of P. aeruginosa on the glass surface was the
hardest comparing to other surfaces. This robotic
innovation was effective in killing 99.9% of P. aeruginosa
on the plastic and the stainless-steel surfaces within 3
minutes at the distance of 3 meters from the device. When
the exposure time was increased to 10 minutes, 99.9% of
the microbes on all surfaces in this study were killed.
Conclusion: Robotic UVC radiation was effective in killing
P. aeruginosa, which is more tolerate to UVC than the
coronaviruses. Implementing UVC radiation might help
decrease risk of hospital transmission in operating theater,
intensive care unit or cohort ward.

Keywords: Coronavirus, Hospital disinfection,
Pseudomonas, SARS-CoV-2, Ultraviolet, UVC
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Figure 1 Innovative robotic ultraviolet C
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nefapudinas By fiszes 0.5 wAsan
am@uﬂ‘ﬂmqm‘?'mﬁmﬁm%’ml,m 0.017-0.126 mJ/om? fi
az8iz 1 Mg 0.076-0.092 mJjom? stz 2 1A 0.017-
0.107 mJjom’ wasfiszeiz 3 1WA 0.004-0,065 m/cm’
(Table 3)

uuﬂ@i@ﬂmﬂqmnﬁu 50 wufimng szuzlndfige
(1 wm9) Fpoudinuasgeqaae 0.313 m/icm? LazmIN
duudaanaInusTazng Tnefisves 3 WAsiAIY
\iNw&9 0.073 md/em?

Table 1 Number of colony count before and after UVC irradiation in various durations and distances

Number of colony (CFU/mI)
Glass Plastic Stainless steel
Top Ground Top Ground Top Ground
3 min
Control 2x10° 9x10° 4.2x10°
0.5m - 5000 - 3x10° - 500
1m 7.9 x10° 1.02 x107 1x10° 2 x10° 500 1600
2m 1.28 x10’ 1.49 x10’ 2.1 x10° 1.2 x10° 700 2900
3m 1.39 x107 1.60 x107 3.4 x10° 5.9 x10° 2900 5500
5 min
Control 2x10° 1.2x10"° 1.54x10"
0.5m - 1.3 x10* - 3 x10* - 100
1m 3.8 x10° 5.6 x10° 1.23 x107 2 x10° 800 0
2m 8.3 x10° 7.2 x10° 7 x10* 1.6 x10° 100 600
3m 2 x10° 3.2 x10° 2 x10° 6 x10° 2500 600
10 min
Control 9x10° 1.2x10"° 1.1x10"°
0.5m - 2000 - 200 - 0
1m 5 x10* 2.9 x10° 0 0 200 0
2m 6 x10° 3.2 x10° 3000 1000 400 200
3m 3x10° 2.8 x10° 1.17 x107 9 x10* 500 400
15 min
Control 1.1x10" 8x10° 9x10°
0.5m - 1.1 x10* - 400 - 0
1m 2000 1.1 x10* 0 0 200 0
2m 1.1 x10° 1.8 x10° 900 900 0 0
3m 2.9 x10° 2 x10° 2000 400 0 1000
20 min
Control 1.6x10" 2x10"° 1.5x10"°
0.5m - 900 - 1000 - 100
1m 1300 1000 1.7 x10* 2 x10°* 100 400
2m 6 x10* 2 x10° 3000 1000 200 500
3m 1x10° 2.2x10° 7x10° 1.3 x10° 400 1400
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Table 2 Log reduction of colony forming unit after UVC irradiation in various durations and distances

Log CFU reduction

Glass plastic Stainless
Top Ground Top ground Top Ground
3 min
0.5m - 5.60 - 4.48 - 6.92
im 2.40 2.29 4.95 4.65 6.92 6.42
2m 2.19 2.13 3.63 3.88 6.78 6.16
3m 2.16 2.10 3.42 3.18 6.16 5.88
5 min
0.5m - 5.19 - 5.60 - 8.19
1m 2.72 2.55 2.99 5.78 7.28 11.19
2m 2.38 2.44 5.23 4.88 8.19 7.41
3m 4.00 2.80 5.78 4.30 6.79 7.41
10 min
0.5m - 6.65 - 7.78 - 11.04
m 5.26 4.49 11.08 11.08 7.74 11.04
2m 4.18 4.45 6.60 7.08 7.44 7.74
3m 4.48 3.51 3.01 5.12 7.34 7.44
15 min
0.5m - 6.00 - 7.30 - 10.95
im 6.74 6.00 10.90 10.90 7.65 10.95
2m 5.00 4.79 6.95 6.95 10.95 10.95
3m 4.58 4.74 6.60 7.30 10.95 6.95
20 min
0.5m = 7.25 = 7.30 = 8.18
1m 7.09 7.20 6.07 6.00 8.18 7.57
2m 5.43 4.90 6.82 7.30 7.88 7.48
3m 5.20 4.86 4.46 4.19 7.57 7.03
Table 3 UVC intensities measuring at each distances
Intensity (mW/cm?)
Height 50 cm from ground Ground

Distance(m)
Probe facing lamps

Probe facing up

Probe facing lamps

0.5 =

1 0.313
2 0.160
3 0.073

0.126
0.076
0.017
0.004

0.017
0.092
0.107
0.065

3’5@,@615 2563; 46(3) RUUWAY * Thai J Anesthesiol 2020; 46(3) supplement: 8-15.
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