Pulse Sterilization Technology in the Fight against the Pandemic
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The results of experimental studies of the impact of pulsed ultraviolet (UV) radiation on pathogens and viruses are presented. It is shown that in traditional sterilization technologies using low-power bactericidal UV emitters, a cumulative mechanism for the destruction of pathogens and viruses is realized. At the same time, the achievement of the required level of bactericidal and viral purity is ensured by the accumulation of a high dose of radiation, which leads to significant costs of electrical energy and requires a lot of time. In addition, as a result of such treatment, the formation of residual bactericidal and / or viral population is inevitable, which can be a source of nosocomial infection [1-3].

With powerful pulsed irradiation, a shock mechanism for the destruction of pathogens and viruses is realized. The high efficiency of pulsed action has been shown, which makes it possible to provide the effect of complete 100% sterilization [4–6].

An experimental sample of a small-sized pulsed UV sterilizer was developed and created, which was applied for laboratory studies of pulsed exposure effectiveness (Fig. 1). Comparative analysis of the characteristics of traditional low-power continuous UV sources and a pulsed sterilizer (Tabl. 1) shows the overwhelming advantage of the latter in terms of processing time required to achieve the required sterilization efficiency.
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Table 1. Comparison continuous UV mercury lamps and pulse sterilizer
	Lamp type
	Radiated power, 
W
	Length, 
mm
	Intensity ,

mW/cm2
	Exposition time for 
[image: image4.wmf]bac

J

= 99%,
s

	ДРБ 8-1
	8
	302
	1,014×10-3
	6200

	ДБ 15
	15
	451
	1,89×10-3
	3326

	ДБ 30-1
	30
	909
	3,664×10-3
	1716

	ДРБ 15
	15
	432
	1,891×10-3
	3325

	ДБ 18
	18
	480
	2,264×10-3
	2777

	МПК-300-3
	3 600 000
	
	
	2.1×10-3  *)


*) Complete pulse exposition
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Fig. 1. Pulse UV sterilizer МПК-300-3

For the first time, the possibility of complete sterilization of the TGV virus, which is the RNA genome of a virus of the coronavirus family, has been experimentally proven (Tabl. 3). Thus, the possibility of practical implementation of the monopulse sterilization technology is shown, the purpose of which is to ensure air hygiene and break the chain of transmission of a viral infection from a sick person to a healthy one. Monopulse sterilization is shown should be on a par with another pandemic control measures.
Table 2. Pulse sterilizators parameters

	The energy store parameters
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	Plasma discharge parameters
	
[image: image9.wmf]kA

120

100

I

discharge

¸

=


[image: image10.wmf]K

11200

T

rad

pl

=


	
[image: image11.wmf]kA

0

21

00

2

I

discharge

¸

=


[image: image12.wmf]K

00

20

1

T

rad

pl

=


	
[image: image13.wmf]kA

0

25

0

22

I

discharge

¸

=


[image: image14.wmf]K

00

25

1

T

rad

pl

=



	Parameters of radiation
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The model of sterilization by continuous radiation is described by a function that asymptotically tends to a certain limit. This model also implies the fundamental impossibility of complete sterilization. It is shown that the shock adiabatic mechanism of pulsed sterilization is described by a model that allows the realization of the effect within a finite time interval, in particularly, within one pulse duration.
Table 3. Results of processing viruses by pulse UV radiation
[image: image33.png]Initial dose

Infection titre of the virus in lg TCIDs,

TCIDso Radiation dose
2 pulses [ 5 pulses Control
Flu A/PR8/34/HON1/
10 000 2,0+0,28 1,0+ 0,01 4,0
1000 1,0+0,01 1,0+0,01 3,0+0,01
10 0 0 1,0+0,16
Herpes II type
10 000 1,0+0,01 0,5+0,16 5,0+ 0,28
1 000 0 0 4,0+0,33
10 0 0 2,0+ 0,01
Bovine viral diarrhea (BVD)
10 000 4,0+0,28 4,0+0,28 6,0+ 0,33
1000 2,0+0,16 1,0+ 0,01 4,0+0,28
10 1,0+0,28 0 3,0+0,01
Transmissible gastroenteritis virus (TGV)

10 000 2,0 +0,33 0 6,0+0,33
1000 1,0+0,01 0 4,0+0,16
10 0,5+0,28 0 1,0+0,01
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