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Figure 1 (a) Schematic and selectivity diagram of aptamers for
dopamine detection by the modified electrode based on electrostatic
adsorption, (1) dopamine and (2-8) other neurotransmitters [48]; (b)
Schematic diagram of a covalently modified electrode for dopamine
detection by aptamer and the current response of the electrode at
different times of the exposure in serum. (1) Initial dopamine signals in
PBS/10% serum and after (2) 30 min and (3) 20 h exposure to serum
[49]; (c) schematic diagram of 5-HT detection based on electrochemical
aptamers and representative cyclic square-wave voltammetry (SWV)
curves of 5-HT-aptl-modified gold electrodes in 10-diluted artificial
cerebrospinal fluid containing different concentrations of 5-HT [50]
(color online).
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Figure 2 (a) Schematic illustration of the NTH-assisted electroche-
mical aptasensor [53]; (b) an electrochemical sensor modified by
tetrahedron-assisted trihelix adaptor nanostructure [54] (color online).
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Figure 3 (a) Schematic diagram and stability diagram of the E-AB
based on different sealants [60]; (b) electrochemical response of the
micro-/nano-composite probes [62]; (c) the strategy of target-assisted
aptamer fixation and modification of electrodes and the comparison
diagram of sensing performances [66]; (d) schematic illustration of the
mechanism of photorenewable electrochemical aptasensors with
azobenzene-tethered and ferrocene-labeled aptamers as the probe [67]
(color online).
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Figure 4 (a) Electrochemical aptamer-based sensors for the measure-
ment of phenylalanine and coordination structures of complex targets
[80]; (b) illustration of an aptamer-modified silicon nanowire field-
effect transistor device for detecting exocytotic DA under hypoxic
stimulation from living PC12 cells [89]; (c) an ion-rectifying biosensor
based on light control for ATP analysis of single cells, and
conformational change of AIDAS under cis (left) and trans (right)
states. Structure-switch of AIDAS led to alternative capture and release
of the ATP molecules [94]; (d) schematic diagram of the sensor and
aptamer structure based on nucleic-acid aptamer dimer and Nyquist plot
of the different concentrations of trimeric spike protein spiked in buffer
incubated on the chip for 5 min [98] (color online).
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Figure 5 (a) Schematic illustration of the detection of ATP in rat’s
brain microdialysate with the aptasensor. The marked sequences in the
probe 1 (P1) are the aptamer sequences for ATP and detection diagram
[108]; (b) schematic illustration of DRUS for cerebral ATP assay with
an ATP aptamer-based biosensor and selectivity diagram [109]; (c)
schematic illustration of a MICR-based sensor for the cerebral ATP
assay [110]; (d) schematic illustration of aptCFE for in vivo DA sensing
[111] (color online).
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Electrochemical aptamer-based biosensors for in vivo analysis
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Abstract: Chemistry is the molecular basis of life activities. Accurate acquisition of the distribution and composition
variation of physiologically important molecules in vivo is of great significance for understanding sophisticated
physiological and pathological processes of the human body. Electrochemical approaches, especially electrochemical
aptamer-based biosensors, have the excellent characteristics of high specificity, a wide range of target molecules, and
easy miniaturization, providing an effective tool for rapid, sensitive, and highly selective detection in complex
physiological environments. In this review, we briefly summarize the design of the nucleic-acid-aptamer-based
electrochemical biosensor and its application in in vivo analysis, and its future prospects and challenges were also
discussed.
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