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Effect of steep pulsed electric field on pathogen inactivation in blood
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Abstract: Objective To research on the possibility of applying high voltage pulsed electric field for pathogen inactivation in
blood by observing the effects of steep pulsed electric field (SPEF) at 10 ns pulse width on pathogen inactivation, and
studying the adverse influence on the red blood cell. Methods The Escherichia coli was treated by the steep pulse with 40-
80 kV/cm, 10 ns pulse width, repetition frequency of 1 Hz. The bacterial activity was detected by MTT method, and the
concentration of free hemoglobin (FHb) in blood sample was detected before and after three wavelength spectrophotometry.
Results The inhibition ratio of bacterial activity was 54.5% with the treatment of 10 pulses at electric field intensity of 40
kV/cm. In different media, the number of pulses showed significant effects on the bacterial activity (P<0.05). The inhibited
ratio of bacterial activity increased with the increasing electric filed density, without any statistical significance (P>0.05).
Under the condition without bacteria, the number of pulses showed significant impacts on red blood cells (P<0.05); under
the condition with bacteria, the number of pulses and electric filed density had effects on red blood cells, without significant
statistical results (P=0.278, P=0.159). With the treatment of 10 pluses, the FHb concentration did not significantly
increased, even lower than the FHb concentration of control group. Conclusion The nanosecond SPEF has strong ability of
sterilization, without causing significant adverse effects on red blood cells at certain parameter conditions, which indicates a
potential application of SPEF in selectively inactivating pathogens in blood.
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a: Horizontal plane of sample b: Vertical plane of sample
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Fig.1 Processor for the sample

Photoconductive :
Load Switch Electrode Dielectric Barrier

a: Ultra—short electromagnetic pulse source

= Load Voltage
.= Charging Voltage
\

b: Photoconductive switch

c: Overlapping voltage

The load voltage was the voltage loaded onto the sample, and the charging

voltage was the voltage loaded onto the pulse source.
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Fig.2 Ultra—short electromagnetic pulse source, photoconductive

switch and overlapping voltage
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Fig.3 Effects of steep pulsed electric field (SPEF) on bacterial

activity in different media
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Fig.4 Effects of SPEF on red blood cell hemolysis
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