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NTA Number Size and Total Concentration Measurements 

The change in AgNP concentration (Figure S1) and  diameter (Figure S2) for each SGF 

and neutral water over the experimental time period as measured by NTA. Initial concentration 

varied as each solution was created separately and it was difficult to always reproduce the exact 

same dissolution between experiments.   

 

Figure S1. AgNP particle concentration loss over time for each AgNP under varying SGF pH 

and neutral water (pH 6).   

 

Figure S2. AgNP particle growth over time for each AgNP under varying SGF pH and neutral 

water (pH 6).   
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The image plots for the neutral water experiments are provided in Figure S3. These images 

plots show that the number concentration, as well as the mode and shape of the size distribution is 

constant for the control group during the experiment. 

 

Figure S3. Image plots for Citrate 20, PVP 20, Citrate 110, and PVP 110 showing no change in 

particulate size and concentration over time in neutral water. The grey bar in each graph indicates 

time in which there was no sizing data. 

 

Size dependent dissolution: Ostwald-Freundlich calculations 

The Ostwald-Freundlich Relation is used to determine the size dependent dissolution for 

AgNP. The relation is as follows:   

2
	  

where Sr is the AgNP solubility of radius (r), Sbulk is the solubility of silver with a flat surface, γ is 

the AgNP surface tension, Vm is AgNP molar volume, R is the gas constant, and T is the 

temperature.1 Our calculations only take into account the radius of the particles and not the 

respective surface coatings or solution pH. Results indicate that smaller, 20 nm, particles will 

dissolve at a faster rate than 110 nm particles (Figure S4).  
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Figure S4.  Ostwald-Freundlich relation determined for initial particle sizes for all AgNP particles. 

The range indicates the upper and lower surface tension values.  

 

Comparison of aggregation kinetics with previous literature 

To compare our particle growth rate calculations to literature values, calculations from Tai 

et al.2 were used to determine the  lumped aggregation rate constant (log(kD)) for each AgNP in 

SGF and compared the Citrate 20 nm in nitric acid measured by Tai et al.  Results indicate that 

there is greater aggregation for SGF with HCl and NaCl that for HNO3, even at higher pH 

representative of the fed (and thus slightly buffered) stomach. 
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Figure S5. Lumped aggregation rate constant from this work compared to that measured in 

previous studies. 

 

AgNP Mass Calculations 

The change in total particulate mass determined from each AgNP size distribution over the 

course of each experiment in SGF and water.  The PVP 20 show an overall increase in total mass 

at pH 4.5, though the reason for this increase is not fully understood. 
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Figure S6. Total particulate mass determined from each AgNP size distribution over the course of 

each experiment in SGF and water.  Linear fits were used to determine the rate with negative 

values indicating decrease in mass and positive values are increases in total mass. 

 

Additional SEM images of AgNP 

Representative SEM images of AgNP in neutral water during particle characterization are 

presented in figure S7. The Citrate 20, PVP 20, and PVP 110 were all collected in dark field, while 

Citrate 110 was collected in bright field.   
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Figure S7. SEM images collected for each AgNP in neutral water solutions.   
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