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Figure S1. Illustration of the preparation of Gd*'-incorporated mesoporous silica
nanoparticles (MSN) (Gd.0s@MSN) particles for magnetic resonance imaging
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Figure S2. Molecular structure of sodium alginate (SA).
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Figure S3. (a) FT-IR spectra of NH>-Gd.03:@MSN-RhB and RhB. Macroscopic
images of (b) NH2-Gd203@MSN NPs and (¢) NH2-Gd203:@MSN-RhB NPs .
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Figure S4. (al-d1) Fluorescence response of RhB at different solution (ddH2O, pH
7.4, pH 5.5 and pH 4.5 buffer) and concentrations in the 0.0-20.0 pug/mL rang,
respectively. (a2-d2) Calibration curve of RhB.
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Figure S5. Release curves of SA-Gd,0z;@MSN-RhB and NH2-Gd20:@MSN-RhB at

different pH values.
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Figure S6. Colloidal stability of SA-Gd>03@MSN. (a) Photograph images of
Gd20:@MSN, NH2-Gd203@MSN and SA-Gd,03:@MSN dispersed in water (D),
saline (@) and medium (®) with a concentration of 2 mg/mL. (b) TEM images of

SA-Gd203@MSN after 24 h incubation.
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Figure S7. Colloidal stability of SA-Gd20s@MSN at different pH values. (a)
SA-Gd203:@MSN in acid solution (pH 5.5, 4.5) begin to aggregate within 2 hour,
reaching aggregates hydrodynamic diameters of approximately 400 nm and 450 nm,
respectively, after 24 hours of incubation. (b) In contrast, SA-Gd>0s@MSN at the ph
7.4 solution do not aggregate over 24 hours. (¢) This point is further demonstrated
visually after 24 hours when most SA-Gd>03@MSN have sedimented in acid solution

and remain transparent in pH 7.4 solution (well-suspended).
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Figure S8. Release of Gd** in different buffers.
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Figure S9. Cytotoxicity against 4T1 (a) and MCF-7 (b) cells after incubation with

different concentrations of various NPs for 24 h.



Figure S10. Morphology of human red blood cells upon treatment with 0.9% NaCl,
ddH20 and SA-Gd0z:@MSN (50, 800 pug/mL) for 4 h.
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Figure S11. (@ FCM images of 4T1 cells with the treatment of
SA-Gd20:@MSN-RhB NPs for 0, 6, 12 and 24 h. (b) Mean fluorescence intensity
corresponding to (Fig. 6a). ( ¢) MRI intensity of 4T1 cells after incubation with
SA-Gd20s@MSN-RhB at different times. (*p<<0.05, ***p<<0.001).



Figure S12. H&E staining of 4T1 xenografts in Balb/c mice.



