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Figure 1 Regulation strategies for emission wavelength of NIR QDs. (a) Composition regulation strategy (As reaction time increases, the proportion
of dopant elevates, and emission wavelength becomes longer). (b) Particle size regulation strategy (Emission wavelength becomes longer with particle
size increasing via regulation of ripening process). (c) Type-II core/shell structure regulation strategy (A thicker shell leads to narrower bandgap and

longer emission wavelength) [16,17,28] (color online).
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Table 1 Emission wavelengths of Type-II core/shell quantum dots
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Figure 2 Tunable emission wavelength by different regulation strategies (color online)
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trapping electrons or holes (right).
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Figure 4 Regulation strategies for fluorescence intensity of NIR QDs. (a) Cation-doping strategy; (b) different types of surface ligands; (c) type-I
core/shell structure strategy (HiPCO: high-pressure carbon monoxide conversion single-walled nanotubes, CSQDs: core/shell PbS/CdS quantum dots);
(d) micro/nano-sphere-constructing strategy (PQDs: NIR-II assembly of Ag,Te quantum dots and poly(lactic-co-glycolic acid), QDs: Ag,Te quantum

dots) [17,32,34,35] (color online).
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Figure S Schematic diagrams of (a) aqueous synthesis (curve a: 60 mM AgNOj; and reacting for 90 s; curve b: 5 mM AgNOj; and reacting for 5 min;
curve c: reacting for 15 min; curve d: reacting for 60 min), (b) quasi-biological synthesis and (c) live-cell synthesis [36-38] (color online)
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Abstract: Near-infrared quantum dots (NIR QDs) have wide application prospect because of their excellent analytical
performance, such as wider absorption spectra and longer emission wavelength. As is well known, the analytical
performance including emission peak position, fluorescence intensity and surface chemistry is highly dependent on the
structures of NIR QDs. Therefore, due to the intensive studies on structures, analytical performance of NIR QDs can be
regulated precisely. Based on our group’s work on inorganic nanocrystal and surface organic ligand, we summarize
recent regulation strategies for optimizing the analytical performance of NIR QDs in this review. We also present the
remaining problems and challenges, offering a further step forward the application of NIR QDs.
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