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Figure S1. 1H NMR spectra in D2O/H2O for the para-mercaptobenzoic acid (pMBA) (top) and pMBA-coated gold 

nanoparticles (bottom). 

 



 

 

Figure S2. NMR spectra in D2O/H2O for glutathione ligand (top) and glutathione-coated gold nanoparticles (bottom)  



 

 Figure S3. Gradient COSY 1H NMR spectra in D2O/H2O for the glutathione (GSH) ligand  and gold nanoparticles. 

Spectra are as follows GSH ligand (top) and GSH gold nanoparticles (bottom). 



 

 

 

 

 

 

 

Figure S4. 1H NMR spectra of PEG4A ligand (top left), PEG4A ligand with integrations (top right), and  stackplot of PEG4A 

ligand/PEG4A Au NP/ GSH Au NP (bottom).   



 

 

Figure S5. 1H NMR spectra in D2O/H2O of PEG12A ligand (top left) and a stackplot of PEG12A ligand/PEG12A Au NP/GSH Au NP 

(bottom).   



  

 

Figure S6. 1H NMR spectra in D2O/H2O for PEG4N ligand (top), and a stackplot of PEG4N ligand/ PEG4N Au NP/ GSH 

Au NP (bottom).    

 



 

Figure S7. 1H NMR spectra for PEG12N ligand (top), and a stackplot of PEG12N ligand/ PEG12N Au NP/ GSH Au 

NP (bottom).    

 



 

  
Figure S8. 1H NMR spectra for PEG24N ligand (top),  and a stackplot of PEG24N ligand/ PEG24N Au NP/ GSH Au 

NP (bottom).   
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 Figure S9. Transmission electron micrographs and size dispersity statistics of gold nanoparticles modified 
with (A) pMBA,(B) glutathione, (C) PEG4N/glutathione, and (D) PEG24N/glutathione. 



 

 

 

  



 

 

 

 

 

 

Figure S12. Conversion for ICP-MS samples 

*ICP-MS software reports in units of parts per billion (ppb) or 1 ug/L of a solute in an aqueous solution, 

assuming an aqueous solution at 25˚C has a density of (1 gram / 1 mL).  

Figure S11.  Analysis of mouse urine after oral administration of 60 uM PEG4N gold nanoparticles.  

Transmission electron microscope image of gold nanoparticles concentrated from urine and their size 

dispersity.  


