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Abstract:

Microplastics, polymer particles ranging in size from 1 um to
1 mm in diameter, are known to abundantly litter the oceans,
but quantities and pollution trends have yet to be understood.
In order to effectively quantify these data, an in-situ counting
mechanism must be realized. This research studies microplas-
tics discrimination using impedance spectroscopy. A microflu-
idic chip was developed using a low-cost fabrication method
that used a simple soft lithography process. The chip allowed
for the continuous injection of microplastics particles and the
characterization of their induced impedance change. An in-
crease in capacitance was observed when the microchannel was
filled with water versus silicone oil versus air, validating finite
element electrostatic simulations. A 7.5 fF increase in capac-
itance between water and air was observed, and silicone fell
between these values, both theoretically and experimentally.
From simulations, we determined that one microplastics par-
ticle (48 um radius in a 50 um radius channel) would result in
0.06 fF of capacitance change in air and 0.15 fF of capacitance
change in water. This is not measureable with the current ge-
ometry and instrumentation. Recommendations are made for
changes to device design to increase sensitivity, and estimates
are made for the required resolution to achieve single particle
detection. Notably, this was the first study to explore micro-
fluidic impedance detection of microplastics particles in the
ocean.

Biography:

Vienna Mott completed her graduate degree in December of
2019 on the topic of impedance spectroscopy for the detection
and identification of microplastics. With degrees in biomedical
and mechanical engineering, Vienna specializes in microfluid-

ic device design and fabrication. The concept that informed
this research was named one of Time Magazines’ Top 100 In-
ventions of 2019.

Recent Publications:

1. Petras D, Fortunato A, Soffiati G, Brendolan A, Bonello
M, Crepaldi C, Ratanarat R, Campolo G, Amato M, Ronco
C.,Int J Artif Organs. 2005 May;28(5):482-8.

2. Ledebo I. Artif Organs. 1998 Jan;22(1):20-5.

3. Wang AY, Ninomiya T, Al-Kahwa A, Perkovic V, Galla-
gher MP, Hawley C, Jardine MJ. ,Am ] Kidney Dis. 2014
Jun;63(6):968-78.

4. Santoro A, Conz PA, de Cristofaro V, Acquistapace I, Gaggi
R, Ferramosca E, Renaux JL, Rizzioli E, Wratten ML. Con-
trib Nephrol. 2005;149:107-114.

5. Nistor I, Palmer SC, Craig JC, Saglimbene V, Vecchio M,
Covic A, Strippoli GF.Cochrane Database Syst Rev. 2015
May 205(5):CD006258.

4™ International Microfluidics Congress; March 25-26, 2020; Las Vegas, USA

Citation: Vienna Mott; Microplastics detection using impedance measurements in a microfluidic channel; Microfluidics 2020;

March 25-26, 2020; Las Vegas, USA

J Electr Eng Electron Technol 2020

Volume and Issue: S(1)
Page 9


https://www.meetingsint.com/conferences/microfluidics/2020

