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S1. Supplementary Figures
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Figure S1. Cobalt and Chromium concentration in blood and muscle tissue around implant and SEM-EDS analysis of CoCr based implant. (A) Cobalt and Chromium content in blood sample from post-operation patient and control. (B) Cobalt and Chromium content in the tissues at different distances from the implant (0, 15, 30 cm). (C) SEM-EDS analysis of CoCr based implant.
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Figure S2. Characteristics of TiNPs. (A) Scanning electron micrographs of TiO2 nanoparticles used in this study showed TiO2 NPs of different sizes, showing nanomaterials with diameters in the range of 69 - 208 nm. (B) ζ-potentials of TiNPs confirming that TiNPs are negatively charged (surface charges is -17.2mV). (C) Particle size distribution of TiNPs showing nanomaterials with diameters in the range of 62.5-500 nm.
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Figure S3. Triple Factor Correlation Analysis of blood TNF-α Levels, blood Ti Levels, and Pain Scores in patients with postoperative pain (n=12).
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Figure S4. Zebrafish toxicity of Cobalt and Titanium NPs treatment. (A) Experimental Schematic Diagram. (B) Malformation phenotypes of embryos exposed to Ti NPs. (C) Hatching rate of zebrafish larvae exposed to Ti and Co NPs. (D) Survival rate of zebrafish larvae exposed to Ti and Co NPs.
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Figure S5. Rat implant model building. (A) Photograph of rat model complete. (B) Titanium content in dorsal subcutaneous muscle around implant, compared to control (n=8). (C) Whole expression signal for each channel of rat muscle immunofluorescence staining in Figure 3. (K).
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Figure S6. In vitro model construction and validation. (A) Bright field and flurescence image of cells treated with TiO2 NPs or FITC-tagged TiO2 NPs. (B) Confocal image of cells treated with FITC-tagged TiO2 NPs. (C) The mRNA expression of Col1 and αSMA in C2C12 cells treated with 1-10 μg/ml TiO2 NPs were analyzed by qPCR. The control group was set to 1.0, * means P < 0.05 between two indicated groups (n=6). All data are displayed as mean ± SD.
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Figure S7. Identification of snai2-knockout zebrafish. (A) Appearance of snai2-knockout larvae and un-injection siblings as control (5 dpf). (B) The relative mRNA expression of snai2 in snai2-knockout zebrafish and control (5 dpf) were analyzed by qPCR. The control group was set to 1.0, *P < 0.05 versus with control group (n=6).
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