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Abstract

The development of biosensors able to measure clinically and physiologically relevant molecular targets in-
situ in the body could revolutionize health care. Real-time monitoring of drug or metabolite levels in the blood,
for example, would support the high-precision measurements of patient-specific pharmacokinetics and,
ultimately, even closed-loop feedback-controlled drug delivery. Such personalization of drug dosing would
maximize drug efficacy while minimizing side effects. Electrochemical aptamer-based (EAB) sensors can
achieve this goal in a modular way, so far supporting the multi-hour in vivo monitoring of several relevant
targets without relying on their specific chemical properties [1-3]. The modularity of EAB sensors relies on the
use of nucleic acid aptamers as recognition elements, which can be selected to reversibly and selectively bind
any kind of molecular target supporting their detection in untreated biological fluids such as whole blood.
However, the development of EAB sensors from in vitro settings to relevant in vivo clinical applications displays
some technical challenges. This tutorial will describe the general concepts behind the fabrication and the
characterization of electrochemical aptamer-based (EAB) sensors, and their next adaptation to achieve real-
time measurements of clinically relevant targets directly in living animals.
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