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_ Particle shape

Particle velocity
(FWHM)

Current (nA)

Particle Volume (Ai,)

Time (S) ”

Aip = Particle volume

Peak Width = Particle velocity (zeta potential)

J = Pulse Frequency/ Rate (particles/ unit
time)

Pulse shape = Particle/ Pore shape
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le, 91% of spherical particles are identified by just their shape data as spheres,
and 72% of rod particles are identified by just their shape data as rods.

Nanoscale, 2020,12, 262-270




R \rvwe - . .
U‘ [K Shape analysis - SiN FREhL ey

(P University

Time f5)

Sensors

Size and concentration
 AND Shape
classification Q
* Optimising the data S
extraction. 0
Q _

0 50 100 150 200 250 300




Loughborough

(P University

I e —
Plastic Teabags Release Billions of Microparticles and Nanoparticles into Tea e IeCiog]
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Abstract

2019 %
REVIEWER AWARDS

LEARN ABOUT THESE METRICS

Current (nA)

The increasing presence of micro- and nano-sized plastics in the environment and food chain is of
growing concern. Although mindful consumers are promoting the reduction of single-use plastics,
some manufacturers are creating new plastic packaging to replace traditional paper uses, such as
plastic teabags. The objective of this study was to determine whether plastic teabags could release
microplastics and/or nanoplastics during a typical steeping process. We show that steeping a single
plastic teabag at brewing temperature (95 °C) releases approximately 11.6 billion microplastics and
3.1 billion nanoplastics into a single cup of the beverage. The composition of the released particles is
matched to the original teabags (nylon and polyethylene terephthalate) using Fourier-transform
infrared spectroscopy (FTIR) and X-ray photoelectron spectroscopy (XPS). The levels of nylon and Plastic teabag Billions of microplastics and nanoplastics
polyethylene terephthalate particles released from the teabag packaging are several orders of steeped at 95°C

e« 100 um pores

* Rapid data capture

« Characterised particles
e 10 um

Signal 00
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« Applications in food/ drink/
cosmetics/ algae
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* 100 pum pores \Sodium Alginate 0.25 mM KGI
* Rapid data capture
« Characterised particles =2
a (=
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« Applications in food/ drink/ _
cosmetics/ algae S - — —
 Chemical information in Time (s)
the direction of the pUlSG? Resistive Pulse Analysis of Microgel Deformation During Nanopore Translocation
Deric A. Holden®, Grant Hendrickson®, L. Andrew Lyon™ and Henry S. White™

K j J. Phys. Chem. C 2011, 115, 7, 2999-3004
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Fluidic Technologies

Ai, = Particle volume
J = Pulse Frequency/ Rate (particles/ unit time)

Peak Width = Particle velocity (Flow Rate or Zeta potential)
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Anal. Chem. 2019, 91, 4, 2947-2954
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0.25 mM KCI
Sample No of Conductive No of Resistive
Tea bag 1 250 47
Tea bag 1 163 44
Tea bag 2 128 1
Tea bag 2 95 1
* 100 pum pores 20 mMKCI
: Tea bag 1 2 103
* Flow rates > 1mL/min
: : Tea bag 2 152 148
« Characterised particles
* 2pum 0.25 mM KCl
Sample No of Conductive |No of Resistive
« Applications in food/ drink/ Toothpaste 270 0
cosmetics/ algae Toothpaste 180 0
« Chemical information in Toothpaste 206 0
the direction of the pulse? 50 mM KCl
Toothpaste 2 3
Toothpaste 1 6
Toothpaste 1 9
100 mM KClI
Toothpaste 2 75
Toothpaste 3 48
Toothpaste 2 28
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« SIN is ok — But we are still working out our SOP’s
« Shape information is being developed

« The larger pores are very easy to use

« Capable of some very weird and wonderful samples
« Chemical information within the pulses?

Flow

« Higher count rates

« Combined multiples RPS sensors in one easy to
manufacture chip, SIN, Glass pippete, polymer pores
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