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Electrochemistry Basics

Electricity is the movement of electrons between
two atoms.

Electrochemistry refers to the study of electron
transfers in chemical reactions.

Oxidation refers to the loss of an electron,
Reduction refers to the addition of an electron.
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Voltammetry

Potential: Voltage is the force that drives
electrons through a circuit.

Current: Amount of charge that passes
through a point on a circuit.

Voltammetry: Measures the current
between two electrodes after applying a
specific voltage.
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B. Reversible redox couple: O + ne- = R
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Traditional Electrochemical Sensors

Three-Electrode Electrochemical Cell
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electrochemical sensors are made of -
conductive glassy carbon (WE),
Platinum wire (CE), and Silver / Silver -
Chloride (RE). 4

Expensive materials, not very
portable, impractical
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Paper Electrode - Fabrication

Paper is relatively cost effective,
flexible, and provides a suitable
substrate for sensing applications.

We use wax coating and
chromatography paper to make our
sensors durable.

Then we manually coat the
conductive carbon ink into the three
electrode channels.




Paper Electrode - Results (Bisphenol Compounds)
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Paper Electrode - Results
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Paper Electrode - Results

Bisphenol Analogues
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A Standard PE (Paper Electrode) is After PE is prepared we add
prepared before we add gold nanoparticles 15 m| of gold nanoparticles
then the anti gens are applied after to to the PE

create a modified electrode
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After drying we prepare After preparing the
the anti gens and the drop Biosafety cabinet we then
castingisdownina drop cast 15 ml of anti gens
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Step 1: Supplement
media with all growth
factors used to grow
Breast Cell Lines

to the PE and then let it dr

After drop casting the gold
nanoparticles it requires time

Once the anti gens drys the
modified PE are ready for
testing

Step 4: mixture was transferred to o
15 mL falcon tube and centrifuged g””"‘” oF
to collect the cell pellet. cells were

resuspended with fresh media and

the cells were split into new flask

with fresh media.
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Step 2: Added media

and BC cells and Step 3: Split cells when

incubated for 5 days. reached confluency (65 - 75%).
removed media and left the
cells using trypsin and
incubated. To neutralize the
trypsin fresh media was added.

im
=

J

— G

—— e

S, P >
s
Step 6: Cells were saved in cryogenic

vials that were used for electrode
testing.

Step 5: Cells were saved in cryogenic
vials for electrode casting and testing.




Laser Induced Graphene Electrodes - Intro

e Paper electrodes are great electrochemical

sensors, however they degrade in aqueous
solutions overtime.

e Our Laser Induced Graphene (LIG) sensors are
more durable and can be scaled to smaller sizes

e \We convert polyimide kapton film into conductive
graphene
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Laser Induced Graphene Electrodes - Fabrication




Laser Induced Graphene Electrode Sensors - Data
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3D Printed Electrodes - Intro & Fabrication

Another emerging research area is 3-D
printed electrodes.

Using conductive PLA Filament, we can
print conductive electrodes.
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Novel sensor shapes can be

incorporated into more devices for
environmental monitoring and =
healthcare.
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Future Works

Find new target analytes for our
sensors.

Test real world samples:
Groundwater, soil, sweat etc.

Attach sensors to 3D Printed boat for
environmental monitoring.
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