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Abstract : Development of high-efficiency and environment friendly bacterial inactivation methods is of great importance for
preventing waterborne diseases which are one of the leading causes of death in the world. Traditional bacterial inactivation
methods (e.g., ultraviolet radiation and chlorination) have several limitations such as longer treatment time, formation of toxic
byproducts, bacterial regrowth, etc. Recently, an electroporation-based inactivation method was introduced as a substitute.
Here, an electroporation-based continuous flow microfluidic device equipped with an array of micropillars is developed, and
the device achieved high bacterial inactivation performance ( > 99.9%) within a short exposure time ( < 1 s). More than 99.9%
reduction of Escherichia coli bacteria was obtained for the flow rate of 1 mL/hr, and no regrowth of bacteria was observed.
Images from scanning electron microscope confirmed the formation of electroporation-induced nano-pore within the cell
membrane. Through numerical simulation, it has been shown that sufficiently large electric field strength (3 kV/cm), required
for bacterial electroporation, were generated using PDMS micropillars for an applied voltage of 300 V. Further, in this method
of inactivation, there is no involvement of chemicals and the formation of harmful by-products is also minimum.
Keywords : electroporation, high-efficiency, inactivation, microfluidics, micropillar
Conference Title : ICWWTP 2019 : International Conference on Water and Wastewater Treatment Plants
Conference Location : Singapore, Singapore
Conference Dates : January 10-11, 2019

World Academy of Science, Engineering and Technology
International Journal of Civil and Environmental Engineering

Vol:13, No:01, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
iv

il 
an

d 
En

vi
ro

nm
en

ta
l E

ng
in

ee
rin

g 
Vo

l:1
3,

 N
o:

01
, 2

01
9 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
04

67
5.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(01) 2019 1

https://publications.waset.org/abstracts/104675.pdf

