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Abstract: Developing new methods that can effectively cure tumors is of significance to improve the survival rate of cancer
patients. Sonodynamic therapy (SDT) is a new tumor treatment method developed rapidly in recent years, and it exhibits
some advantages such as non-invasiveness, high temporal and spatial resolution and low side effects. SDT uses ultrasound to
stimulate sonosensitizers accumulated at the tumor site, and then the sonosensitizers absorb ultrasound energy and interact
with oxygen in the tumor to generate reactive oxygen species ( ROS) which further induce tumor cells apoptosis or necrosis.
The key of SDT is to develop safe and efficient sonosensitizers. This review firstly discusses the possible mechanism of SDT.
Then, the research progress of sonosensitizers that have been used in SDT in recent years is introduced, including organic
molecule sonosensitizers, inorganic nano sonosensitizers, and organic-inorganic hybrid nano sonosensitizers, and their tumor
therapeutic efficacies are also evaluated. Finally, the existing challenges of SDT and the development direction of SDT for fu-
ture clinic application are discussed.
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Fig. 1 Schematic diagram of the mechanisms ofsonodynamic therapy
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Fig. 2 Chemical structures ofhematoporphyrin, protoporphyrin IX, hematoporphyrin monomethyl ether, and sinoprotoporphyrin sodium
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[25] : (a) schematic illustration of the

assembly and disassembly process of CAT@ HA-HMME nanoparticles, (b) HMME molecules with fast clearance feature, (c) the assem-
bled CAT@ HA-HMME nanoparticles with longer blood-circulation, (d) schematic illustration of on-demand disassembly of CAT@ HA-

HMME nanoparticles in tumor cells for boosting sonodynamic therapy
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(311, (a) schematic illustration of the

fabrication of B-TiO,_, and the modification of polyethylene glycol, (b) TEM image of B-TiO,_, nanomaterials, (¢) UV-vis absorption spectra of

DPBF after interaction with B-TiO,_, nanomaterials under ultrasound irradiation, (d) digital photos of 4T1 tumor-bearing mice and their tumor re-

gions after varied treatments at the 15th day
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Fe-doped TiO, nanodots for sonodynamic-chemodynamic therapy of tumors

[38] : (a) schematic illustration of the process of preparation of Fe-TiO,

nanodots and modification of polyethylene glycol, (b) TEM images of Fe-TiO, nanodots with different feeding ratios obtained via a similar meth-

od, (c¢) the change of UV-vis absorption spectra of DPBF after interaction with Fe-TiO, nanodots under ultrasound irradiation, (d) curves of

tumor volume changes in mice under different treatments, (e) tumor photos of mice in each group after treatments at the 14th day
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Fig. 7

[40]

: (a) schematic illustration of the formation process of derived carbon nano-

materials, (b) TEM image of derived carbon nanomaterials, the scale bar is 100 nm, (c¢) ESR spectra of 102 generation of nanomaterials upon

ultrasound irradiation, (d) ESR spectra of + OH generation of nanomaterials upon ultrasound irradiation, (e) electrostatic potential profiles of

molecular models for porous carbon nanospheres, nanomaterials and zinc porphyrin compounds, (f) representative mice and tumor photos in

each group after treatments at the 18th day
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Glutathione depleting Mn-hematoporphyrin MOF nanomaterials for sonodynamic therapy of tumors

451 (a) scheme showing the assembling

process of Mn(1Il)-HFs, (b, ¢) TEM images of Mn(IIl)-HFs, (d) schematic illustration of the unlocking of Mn(III) -HFs/PEG using gluta-

thione, (e, f) glutathione-depletion-enhanced magnetic resonance imaging and ROS generation of Mn(IIl) -HFs, (g) optical microscope photos

of hematoxylin and eosin-staining tumors of mice in each group after treatments at the 11th day
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