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Background

Detection of biomarkers related to various diseases or health conditions is a promising strategy
towards obtaining earlier diagnoses. Sensors for biomarkers typically feature (1) a recognition
element used to detect the target biomarker and (2) a method of transducing this detection into
an observable signal. Aptamers (synthetic strands of DNA, RNA, or peptides) are rapidly
emerging as the preferred recognition element for future biomarker sensing due to their
customisability, high selectivity and low-cost relative to other alternatives. Aptamers, once
immobilised alongside a spacer diluent molecule in a self-assembled monolayer, undergo a
conformational change when detecting their target biomarker. When electrochemical
techniques are used to observe this conformational change, their accessibility complements
the unique selectivity of aptamers, offering a superior platform for sensor development. Several
parameters encountered in the preparation and evaluation of aptamer-based electrochemical
sensors can influence properties such as their stability, sensitivity and overall performance.
For example, the method of transducing biomarker recognition into an electrochemical signal,
as well as experimental conditions and technique parameters can alter the observed sensor
signal. Many of these governing parameters are non-linear or codependent, making it
impossible to attain ideal sensor properties without first possessing in-depth knowledge on
how these parameters are connected.

Goal

The goal of this project is to use dynamic electrochemical techniques to increase the volume
of qualitative data available for assessing aptamer-based sensors. Two dynamic approaches
are planned: (1) Multisine electrochemical impedance spectroscopy for rapid monitoring of the
stability and antifouling properties of aptamer/diluent monolayers; and (2) Automated solution
dispensing for voltammetric investigation of sensor properties over a greater range of
preparation conditions.

Requirements for applicants

The applicant should hold an MSc in Chemistry, Biochemistry or a related field, and would
preferably have practical experience in basic electrochemical techniques and biosensor
fabrication.
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