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Cancer Mortality and Therapeutic Approaches
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Surgery

Radiation 

Chemotherapy

� Damage to surrounding tissues.
� Lack of complete tumor ablation.

� High toxicity and severe side 
effects in normal tissues. 

� Drug resistance

� Inability to remove all cancer cells 
in the edges of the tumor tissue.

� Aggressive

Injectable hydrogels

Combined Therapy



Localized Combination Therapy of Cancer
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Fabrication of the Photoactive Injectable Hydrogel
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Characterization of Bi2S3 and BiH Nanoparticles
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Injectability, Rheological Property, and Self-Healing Effect

6

a)
b) c)



Evaluation of Photothermal Effect 
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Immunostimulative Effect of the Hydrogel

A: Control-NIR B: Control+NIR

C: PG+NIR D: PG-BiH+NIR E: PG-BiH-CCM+NIR
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In vivo Antibacterial Activity of the Hydrogel 
a)
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In vivo Anti-Tumor Effect of the Hydrogel

a)

c) d)
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� Successful fabrication of a self healable hydrogel 

� Excellent light-to-heat conversion performance

� Desirable biocompatibility

� Potent antibacterial effect

� Sustained drug release from injectable hydrogel at the cancer tissues 

over a long period

� Synergistic effect of chemotherapy, photothermal therapy, and 

immunotherapy

Conclusion
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