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Abstract: Surgical implants can lead to an immune response in the human body, which in turn affects
the recovery time after surgery. The key to regulating the immune response lies in regulating the
phenotypic expression of macrophages around the implant. The anti-inflammatory phenotype expression
of macrophages suppresses the human immune response and promotes tissue healing. Studies
confirmed that the microstructure on the surface of the material can regulate the phenotype of
macrophages and effectively alleviate the immune response. Therefore, we constructed a micro-nano
cross-scale multi-dimensional microstructure on the surface of medical titanium alloy for leading the
anti-inflammatory phenotype of macrophages using femtosecond laser-chemical etching technology.
Four kinds of multi-dimensional micro-nano structures were successfully constructed on the surface of
medical titanium alloy. The physical and chemical properties of the laser-chemical composite machining
surfaces were characterized by scanning electron microscopy, X-ray photoelectron spectroscopy and
contact angle measurement respectively. The immunoregulatory properties of the surface of
microstructures with different densities were characterized, and the surface microstructures of medical
titanium alloys with highly induced anti-inflammatory phenotypes were obtained. The results show that
under the 10 line/mm and 20 line/mm density microstructure on the surface of medical titanium alloy,
the surface treated by hydrofluoric acid etching for 20 minutes can significantly increase the secretion
concentration of anti-inflammatory factors of immune cells compared with the original polished
surface.Meanwhile, the original biocompatibility was maintained. This study provides theoretical
support and reference for the fabrication of immunomodulatory surfaces for titanium alloy implants.
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