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Dopamine and Glucose Sensor Characterization in PBS

Introduction

——=% Electrochemical biosensors enable rapid, sensitive, and selective detection of biomolecules. Dopamine and 200 140
glucose biosensors were fabricated to quantify analytes relevant to neurological disorders and diabetes. < i l , o | *
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——=% Characterize dopamine and glucose sensors. 0 ; N
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I l lcroe ccrodce aprication F. Dopamine Frequency Sweep. This graph G. Dopamine Voltammograms. Square wave H. Dopamine Calibration Curve.
represents a frequency sweep illustrating the optimal voltammograms demonstrating concentration- Calibration curve showing concentration-
1. Heated coil is used to 2. Each capillary is 3.A25 pym PT wire is 4. The wire is sealed percent signal change for a saturated 100 uM dependent signal enhancement for dopamine, dependent signal increase followed by
A pull a borosilicate sealed using a Bunsen inserted into the using a heated coll B 8 dopamine solution in Phosphate Buffer consistent with direct redox-mediated electron saturation, indicative of binding-limited E-
capillary oaher capillary _ Solution(PBS). transfer upon target binding. AB sensor behavior
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the Pt wire via soldering capillary is sealed via epoxy forming a microdisk electrode : Potential (V vs. Ag/AgCl) 1- _ {{
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I. Glucose Voltammograms. Square wave J. Glucose Calibration Curve. Calibration curve
[ voltammograms demonstrating concentration-dependent showing concentration-dependent signal increase
signal enhancement for glucose, reflecting analyte- with saturation behavior, consistent with E-AB
Solder induced modulation of the electrochemical interface sensing dynamics for glucose detection.

Data Collection in Complex Media

——= Figure A. Microelectrode fabrication.

——=* Figure B. Cyclic voltammogram of the bare Pt microelectrode before Au deposition, demonstrating baseline
electrochemical response. This Pt microelectrode features an optimal peak current of approximately 7 nA.

——= Figure C. Optical image of the polished Pt microelectrode tip. The 100 um scale bar indicates the micrometer-scale
geometry and confirms defined microdisk exposure.
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——=* Frequency sweep 1n Dulbecco’s Modified Eagle Medium (DMEM) produced a lower
overall signal change than PBS. It also showed greater noise and larger variability across
frequencies.

——* The reduced signal magnitude likely arises from matrix effects associated with proteins,
salts, and other biomolecules present in the media.
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——> Matrix components in complex media can disrupt aptamer-target binding and hinder
electron transfer at the electrode surface.

——> Nonspecific adsorption and partial surface fouling likely contribute to the increased noise
and reduced measurement stability observed in complex media.

——% Our lab focuses on sensors that contain aptamers which are single stranded DNA/RNA molecules. Frequency (Hz) —=» The increased variability in DMEM makes 1t more difficult to 1dentify a clear optimal

: : : Figure K. Glucose Frequency Sweep in Cell operating frequency.
——=> Sensor components: aptamer, thiol linker, mercaptohexanol, redox molecule, and Au coated Pt electrode. Culture Media, Frequency sweep for saturated 1000 |~ Results indicate that sensor performance is more robust in PBS than in complex

uM in DMEM. biological media.

Introduction to E-AB Sensors
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——=> Fabricated functional Au-modified Pt E-AB microsensors.
——=> Dopamine (uM) and glucose (mM) detected with saturating calibration behavior.

v ——=* Frequency response confirms aptamer-analyte interaction.
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P ‘:;‘; foeCtmde 0 target ——== Future work will assess matrix effects by comparing frequency response and calibration
-0.5 -0.4 . /—({}3VS Ag_/?é - -0.1 0 behavior in PBS versus cell media.

Figure D. E-AB sensing mechanism. The aptamer is immobilized on a Figure E. Illust%‘ati.on of the electrochemical response wi.th and

gold electrode surface through a thiol linker and is labeled with a redox without target binding. In the absence of target, the baseline References
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