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Quantification of unreacted Ag+ 
 
To establish the correct concentration of precursor metal ions to be entered into the MultiShapeC 
speadsheet, unreacted Ag+ was determined using a spectrophotometric method described by 
Gonzalez-Fuenzalida that allows the in situ quantification of Ag+ in presence of AgNP.1 After the 
reaction between freshly prepared colloidal silver spiked with standard solutions of Ag+ and 
3,3',5,5'-tetrametihylbenzidine (TMB), the oxidized form of TMB (oxTMB), wich has a blue color, 
was obtained. UV-vis spectra were measured for each sample (Fig. S1) and the diference in 
absorbance signal at 656.0 nm and 543.0 nm (DAbs656-543) was recorded to perform calibration 
using the standard adition method (MOSA). The calibration curve is shown in Fig. S2. The slope 
of the calibration curve was (110 ± 2) 10-4 M-1 and the intercept was equal to zero, indicating that 
the amount of unreacted Ag+ was less than the detection limit of the method. The detection limit 
(DL), calculated as DL= 3,3 Sb/m (Sb: standard deviation of the blanks; m: slope of the calibration 
curve), was equal to 3.5 µM. 

 

Figure S1. UV-vis spectra of AgNR solutions spiked with increasing concentrations of Ag+ 
0 - 100 µM (a-e) in presence of TMB. 

Figure S2. MOSA calibration of spiked samples of AgNR by duplicate. 



S3 

 

Figure S3. Size distribution histograms of the synthesized silver nanospheres and 
nanorods. For spheres, particles have a mean diameter of 26 (3) nm. The rod-shaped 
particles have a mean length of 54 (9) nm and a width of 18 (2) nm. The standard 
deviation is shown in brackets. 
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MultiShapeC Algorithm Tutorial 
 
*All data is considered as nm, no use of exponential for sizes is required. 
 
1- NP's atoms identity must be indicated in the “NP metal” cell, colored light blue. Only silver 
and gold nanoparticles are considered. (Complete the cell with ag, Ag or silver; au, Au or gold, 
depending on your nanomaterial). This must be indicated in the page “General data input and 
results”. 

 
2- The spreadsheet only needs electron microscopy data to perform the calculations. For spherical 
particles, data must be entered into the page named SPHERES-DATA IMPUT, specifically in the 
column “Distribution percentages NPi”. These percentages should be calculated for particles with 
the diameters indicated in the “Diameteri” column. Diameters SHOULD NOT be edited, as 
MultiShapeC does calculations assuming 1 nm intervals. If there are no particles of a certain 
diameter in your sample, enter zeros. 

 
Anisotropic particles data is entered on the page named RODS POPULATION-DATA IMPUT, 
which is designed as a data matrix for particles of any combination of sizes (width and length). 
For rods, data must be the presence fraction, and not percentage as for spheres. Again, all 
calculations are performed considering 1 nm intervals. For this case, if no particle of a certain 
length and width is present, the cells can be left blank. 
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In both cases, data is related to the presence percentage of particles of a specific size relative to 
the total sample. As you insert your data into the corresponding column-pages, other MultiShapeC 
columns will be automatically filled. 
3- NP and NR volumes are calculated considering the particles as spheres and cylindrical rods, 
respectively. This information is shown in the column V NPi (SPHERES-DATA IMPUT) and in 
the page RODS-volumes. This information SHOULD NOT be edited. 
4- Precursor ions – silver (I) and gold (III) - are considered spherical, and their volumes are 
calculated accordingly. The number of atoms that compose one NP is calculated as V NPi/Vatoms 
in the column atoms per particle (SPHERES-DATA IMPUT) for spheres and in the page RODS-
N° of atom per particle for rods. 
5- The product Si is calculated as the product between Fi and the N° of atoms per particlei. For 
rods, this information is shown in the page RODS-CALCULATIONS. In all cases, the 
probabilistic interval (Ds for rods, Da and Db for rods) to find a particle of size “d” or rod of 
dimensions “w” and “l” is equal to the unity. 
6- For spherical particles, the total sum is calculated by adding the first and the last cells with data 
of the column Si, and the cells between the above, multiplied by 2. For example, as seen next, the 
sum is calculated adding the cells G9 (first data) and G16 (last data), and the cells G10 to G15 are 
incorporated into the calculation as 2*SUM(G10:G15). For rods, the total sum is calculated 
automatically from the auto-filled data in the page ROD SUMS. 
 

 
7- Relative proportion between spherical and rod-shaped nanoparticles must be indicated in the 
cells XNP and XNR (page GENERAL DATA IMPUT AND RESULTS). XNP + XNR must be equal 
to 1. 
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8- To perform the calculation of the total concentration of NP, MOLAR concentration of silver or 
gold cations must be informed in the cell [S] (page GENERAL DATA IMPUT AND RESULTS). 
Simultaneously, the concentration of spheres, rods and the total concentration are calculated, and 
the results are displayed in the cells [NP], [NR] and [NT], respectively. All calculated 
concentrations are molar (moles of particles per liter). 
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