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Advances in in vivo application of lead sulfide quantum dots assisted NIR-II fluorescence
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Abstract: Compared with the light in the traditional visible region (400-700 nm) and in the near-infrared spectral region [
(NIR-I, 700-900 nm), the light in the near-infrared spectral region II (NIR-II, 900-1 700 nm) has longer wavelength and
smaller scattering during propagation within biological tissues. NIR-II fluorescence imaging technology shows the
advantages of deep penetrating capability in in vivo biological tissues and high spatiotemporal resolution. With the
development of nanotechnology, NIR-II fluorescence emissive nanoprobes are gradually developed. Lead sulfide (PbS)
quantum dots have become the research hotspot because of their advantages of adjustable size, adjustable bands, easy to
modify and extremely high quantum yield. In recent years, PbS nanoprobe assisted NIR-II fluorescence imaging technology
exerted a huge impact on the biomedical field, especially the animal imaging experiments of cardio-cerebrovascular, tumors
and other many diseases. Herein the fluorescence properties and synthesis methods of PbS quantum dots are introduced, and
the in vivo applications of PbS quantum dots under the modifications of a variety of substances are summarized, and an
overview of PbS quantum dots assisted NIR-II fluorescence imaging in in vivo biological tissues such as the gastrointestinal
tract, blood vessels, tumors, lymph nodes is gave, which paves the way for exploring the future potential of this imaging
model.
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Table 1 PbS quantum dots—assisted NIR-II fluorescence imaging in biological application

T KD emm  Efemm  BFFER% A Sk
PbS@CAS@OPA 1650 18.2 2.2-22¢ A 9 (MC38) k[ 25]
PbS@CdS@SiO,@F-127 1155 68 5.7924 K= =75tE SCHR[26]
PbS@Ag,Se@V&C 1600 150 4 Sck[27]
PbS@CJS@PEG 1600 6.8 2-20° JiiKES k(28]
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Table 2 Synthetic materials and reaction settings of PbS quantum dots
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Figure 1 PbS quantum dots for gastrointestinal and angiographic applications
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Figure 2 Lymph node imaging with ICG and P3-QDs, and near—infrared imaging of P3—SPIO in the whole body'**]
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