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Figure 1 (Color online) Schematic illustration of a conducting polymer-modified electrode based on thiophene-functionalized pillar[S]arene

(Th-P[5]A) [41].
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Figure 2 (Color online) (a, b) Schematic representation of water-soluble pillar[5]arene (WPS5)-stabilized gold nanoparticles (Au@WP5) and their
subsequent immobilization onto bismuth oxybromide nanoflowers to construct Au@WP5/BiOBr hybrid materials [46,48]. (¢) Schematic illustration of
the fabrication of AuPt@NP5/BiOI-MoS, hybrid nanomaterials using pillar[5]arene (NP5)-stabilized AuPt bimetallic nanoparticles, BiOI nanoflowers,

and MoS, nanosheets [49].
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Figure 3 (Color online) (a) Schematic illustrations of the preparation of Au@WP5/PANI-BiOBr immunosensor, (b) possible signal amplification
mechanism, and (c) photoelectrochemical immunosensor assembly procedure [54].
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Figure 4 (Color online) Schematic illustration of the photoelectro-
chemical detection of bovine hemoglobin (BHb) using an Au@WP5/
BiOBr heterojunction [48].
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Figure 5 (Color online) Schematic illustration of the construction of Au@WP5/BiOX (Cl, Br, and I) sensors and the signal amplification mechanism

in photoelectrochemical detection of serotonin [59].
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Figure 6 (Color online) Schematic illustration of PEC sensing based on Au@HE/SH-P5 for direct specific detection of *OH in living cells and the

preparation method of Au@HE/SH-PS [65].
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Figure 7 (Color online) Mechanism of generation of the anodic photocurrent and cathodic photocurrent for the PEC detection of L-AA based on

Th-P[5]A [41].
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Research progress on supramolecular photoelectrochemical sensors
based on pillar[n]arenes
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Abstract: Photoelectrochemical sensing technology has been widely applied in bioanalysis, environmental monitoring,
and food safety due to its fast response, simple operation, and high sensitivity. However, achieving highly selective
recognition in complex samples, enhancing sensitivity for trace analysis, and constructing stable electrode interfaces
remain core challenges in this field. Pillar[n]arenes, with their unique columnar architecture, electron-rich cavities, and
easily functionalizable rims, can achieve high selectivity through non-covalent interactions, offering a new approach to
addressing these issues. This review systematically summarizes the research progress of pillar[n]arenes in the field of
photoelectrochemical detection. It first introduces the fundamental principles, current developments, and bottlenecks of
photoelectrochemical sensing, followed by a discussion of the structural characteristics of pillar[n]arenes and their
advantages in host-guest recognition. On this basis, the related work is summarized from two perspectives: the strategies
for constructing different types of electrode materials based on pillar[n]arenes, and their applications in the detection of
various analytes. Finally, future directions for pillar[n]arene-based electrochemical sensors are discussed, aiming to
provide a reference for the design and application of high-performance photoelectrochemical sensors.

Keywords: supramolecular chemistry, photoelectrochemical sensing, pillar[n]arene, host-guest chemistry, molecular
recognition
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