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Construction and photothermal properties of composite

hydrogel based on silk fibroin and gold nanorod
JIN Xiaokang, YAO Shuting , QIU Fangyi , WANG Bing
(School of Materials Science and Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To solve the medical problem of the recurrence of tumors caused by residual cancer cells
during surgical removal of tumors on the skin surface, natural polymer silk fibroin was used as the matrix
material and coated with the photothermal agent gold nanorod (AuNR) to prepare composite hydrogel and
conduct photothermal ablation on the residual cancer cells after the surgery to prevent the recurrence of
tumor. Horse radish peroxidase (HRP) was used to cross-link the silk fibroin molecular chain to produce
silk fibroin hydrogel (SH) to load AuNR and obtain composite hydrogel with a photothermal effect.
Moreover, the morphologies and properties of the hydrogel were characterized by UV absorption spectrum
(UV) and scanning electron microscopy (SEM), etc. Its biocompatibility was preliminarily studied, with
3T3 cells as the in vitro model. The results indicated that the synthesized gold nanorod had an absorption
peak at about 800 nm, and good adaptability to near-infrared laser with a wavelength of 808 nm. Both SH
hydrogel and AuNR @ SH hydrogel showed a porous cellular morphology, and presented excellent
photothermal, mechanical, degradable properties. AuNR(@SH hydrogel exhibited good cytocompatibility
and had the potential to be used as a photothermal agent.
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