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Figure S1. Synthesis of thiolated sialic acid 



 

Figure S2. Confirmation of thiolated sialic acid using 1H-NMR 



 

Figure S3. Confirmation of thiolated sialic acid using LCMS 

 

 

 

 

 

 



 

 

 

 

Table S1. Hydrodynamic diameter (DH) and zeta (ζ)-potential of the AuNPs. This table shows 

the zeta potential values, particle size, and PDI for various different kinds of AuNPs after 

modifying PEG and silaic acid onto the surface. 

Sample Zeta Potential 
(mV) Z-Average(nm) PDI 

Unmodified AuNPs  -52.54 ± 2.30 25.56 ± 0.9 0.29 ± 0.09 

Sialic Acid/mPEG AuNPs  -8.01 ± 1.15 39.40 ± 0.33 0.35 ± 0.04 

COOH-PEG AuNPs  -36.33 ± 4.98 47.62 ± 0.73 0.31 ± 0.06 

mPEG AuNPs  -0.12 ± 0.08 50.66 ± 0.9 0.28 ± 0.04 

NH2-PEG AuNPs  21.12 ± 2.03 52.22 ± 0.9 0.31 ± 0.06 

 



 

Figure S4. Cell viability assay. RAW264.7 cells were treated with different amounts of AuNPs 

and incubated for 24 h (a) and 48 h (b), respectively. The results are presented as percentage 

absorbance relative to control cells incubated in a probe-free medium. Data represent mean ± s.d 

of three independent experiments.  



 

Figure S5. Morphological comparison among different AuNPs treated RAW264.7 cells. 

 

 



 

Figure S6. Representative confocal microscopy images of macrophage markers (CD86, CD301) 

in RAW264.7 cells after AuNPs treatment. Macrophage markers, CD86 and CD301, were stained 

in RAW264.7 cells after AuNPs (15 µg/mL) treatment for 24 hr, respectively. (a) Nuclei are 

stained with DAPI (blue). (b) Classical activated macrophage surface marker, CD86 is observed 

green fluorescence signals in the cell membrane surface. (c) Alternatively activated macrophage 

surface marker, CD301 is observed red fluorescence signals in the cell membrane surface. (d) It 

shows merged image of DAPI, CD86, and CD301. scale bar = 20 μm 

 



Figure S7. ITLC plate analyses of free Cu-64 and 64Cu-AuNPs.  

 

 

 

 

 

 

 

 



 

Table S2. Area under the curve (AUC) of major organs 

Sample Heart Spleen Liver Tumor 

Unmodified AuNPs 9.99 41.72 90.54 6.03 

Sialic Acid/mPEG AuNPs 56.14 21.16 51.57 14.28 

COOH-PEG AuNPs 34.62 32.78 51.49 7.77 

mPEG AuNPs 40.76 32.63 54.21 9.03 

NH2-PEG AuNPs 44.24 32.18 60.02 10.03 

 

 

 

 

 



Figure S8. Biodistribution of 64Cu-unmodified AuNPs, 64Cu-COOH-PEG-AuNPs, 64Cu-NH2-

PEG-AuNPs, 64Cu-mPEG-AuNPs, and 64Cu-sialic acid/mPEG-AuNPs, 1.85 MBq (50 µCi) in the 

blood and major organs at 50 h time point after i.v injection. (n = 4/group) 

 

  



 

Figure S9. H&E staining of major organs after i.v injection of different AuNPs 

 


