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Future Applications
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Objective & Impact

Monitoring Calcium Levels

Proposed method:
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Interstitial fluid (ISF)
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Method of Measurement: Interstitial fluid (ISF)
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Potentiometry:

e Sensitive and reliable electrochemical method
for ion detection

e An ion-selective membrane is attached to the
electrode and exposed to a sample

Electrode Fabrication:
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Flexible Electrode

Polyamide film

Final Electrodes

Selectivity Assessment
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Calcium shows superior selectivity compared
to other ions tested.

Nernst Equation:

Defines the relationship between the concentration of
an ion on either side of an ion-selective membrane and
the potential difference in voltage that will be measured

Gas Constant:

Temperature:
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Using the Nernst equation, it was estimated that the
slope, or =, should be ~29.1 mV/decade in order for
the electrodes to successfully detect calcium ions.
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Calibration in DI water
Hypercalcemia
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265

235 +

emf (mV)

205 +

Calibration in ISF

Hypercalcemia
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Once reliable results are acquired

with the electrodes, they can then

be incorporated into microneedles,
enabling ISF collection.

Combining the calcium-ion
selective electrodes with
microneedles can facilitate
painless and minimally invasive
calcium monitoring.
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