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Abstract : Indium tin oxide (ITO), composed of indium(Ill) oxide doped with 5-10 wt% of
tin(IV) oxide, is a type of transparent conductive oxide (TCO) well known for its high elec-
trical conductivity and optical transparency. Due to its electrochemical properties such as low
background current, wide potential window, and its feasibility in surface modification, ITO is
widely used as a substrate for electrochemical sensors and electrocatalysts. However, since ITO
itself exhibits poor catalytic abilities, it is often modified with catalytic materials such as
enzymes or metals. This review discusses the fabrication methods, surface characteristics, and
modification strategies of ITO, along with research involving its use in electrochemical sensors,
to provide insights into its properties and support the development of stable and efficient sensor
designs.
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Fig. 1. The change in surface charge of ITO according to pH.
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Fig. 2. Scheme illustrating the attraction of DNA with metal oxide nanoparticles by either increasing ionic strength (left),

lowering the pH (middle), or adding polyvalent metal ions (right). Copyright 2020, American Chemical Society.
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Fig. 3. Hydrolysis of the silane coupling reagent and the condensation reaction with the ITO surface.
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Fig. 4. Scheme of AuNPs/APTES-ITO electrodes and the mechanism of the simultaneous detection of heavy metal ions
Cd(II), Pb(IT), and Cu(ITI). Copyright 2023, American Chemical Society.””
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Fig. 5. (A) side- and top-view Scanning Electron Microscope images of ITO films deposited by GLAD (Glancing angle
deposition) with differing film thicknesses. Copyright 2012, American Chemical Society.*” (B) Field-Emission Scanning
Electron Microscope (FESEM) image of nanoporous ITO electrodes prepared by spin coating ITO nanoparticles. (a) The
top view and cross section FESEM images of electrodes spin coated (b) 2 times, (c) 3 times, and (d) 4 times are shown.
The scale bar represents 500 nm. (C) A scheme depicting the detection of hydrogen peroxide based on a BPE-ECL

system utilizing nanoporous ITO on one side of the BPE. Copyright 2019, Elsevier.
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