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Figure S1. Size distribution analysis of (a) MnO@OA, (b) MnO@DMSA and (c) 

MnO@Au NCs on TEM images. buffer for different time points. The insets show 

corresponding PA images. TEM images of MnO@Au NCs incubated in pH=5.4 

buffer for (c) 0 h and (d) 12 h.



Figure S2. Representative TEM images of HepG2 cells incubated with 150 μg/mL 

MnO@Au NCs for 6 h. Scale bar, 1 μm (left) and 200 nm (right).



Figure S3. XRD patterns of MnO@Au NCs incubated with pH=5.4 buffer for 0 h and 

12 h, respectively.



Figure S4. In vitro cytotoxicity assay of Hela cells (a) and HepG2 cells (b) treated 

with various concentrations of MnO@DMSA and MnO@Au NCs for 24 h. 



Figure S5. In vivo MRI of HepG2 tumor-bearing mice at different time points after 

intravenous injection of MnO@Au NCs (200 μL, 2 mg/mL). (a) prior to injection 

(upper) and 24 h post-injection (lower). (b) Mouse liver prior to injection (left) and  

4 h post-injection(right) after intravenous injection of MnO@Au NCs (200 μL, 2 

mg/mL).
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Figure S6 (a) Time-dependent T1-weighted MR images of 4T1 tumor-bearing mice 

after intravenous injection of 200 μL of 2 mg/mL MnO@Au NCs (upper row) and 

MnO@DMSA (lower row) and (b) corresponding signal intensity analysis. Mean 

values±s.d; n =3.



Figure S7. (a) Photoacoustic images of MnO@Au NCs with different Au molar 

concentrations. (b) The corresponding photoacoustic signal intensity analysis from 

Figure a.



Figure S8. Hemolysis analysis of mouse RBCs (2.5%, v/v) after treated with various 

concentrations of MnO@Au NCs. 



Figure S9. (a) H&E staining of major organs including heart, liver, spleen, lung, 

kidney and tumor of mice after intravenous injection of PBS (control) or MnO@Au 

NCs for 14 days. Scale bar, 50 μm. (b) Serum levels of albumin (ALB), (c) alanine 

aminotransferase (ALT), (d) crea creatinine (CREA), (e) alkaline phosphatase (ALP), 

(f) uric acid (UA), and (g) total protein (TP) at different time points after intravenous 

injection of MnO@Au NCs.


