
L E T T E R

Characterization of the Silver Nanoparticles in the
Sovereign Silver® and Argentyn 23®, Bio-Active
Silver Hydrosol™ Products [Letter]
Nan Qin1, Paul Hemmes2, Kay Mitchen1

1Natural Immunogenics Corp, Sarasota, FL, 34243, USA; 2Paul Hemmes Consulting LLC, Austin, TX, USA

Correspondence: Kay Mitchen, Email KMitchen@n-icorp.com

Dear editor
Sovereign Silver and Argentyn 23 are the brand names of the Bio-Active Silver Hydrosol manufactured by Natural
Immunogenics Corp (NIC). The products contain a mixture of positively charged silver ions and silver nanoparticles. In
a 2020 publication by Kumar et al.,1 Sovereign Silver and Argentyn 23 were included as part of a “comparative
evaluation of commercial colloidal silver products”. This publication concluded that there were no silver nanoparticles
(AgNPs) present neither in the Sovereign Silver nor the Argentyn 23 products. This letter aims at providing a perspective
omitted in the aforementioned publication and supporting the manufacturer’s marketing message as it relates to the
presence of silver nanoparticles in its products, by providing detailed characterization using TEM and AFM.

There are numerous tools that can potentially be used for characterizing nanoparticles.2 While it is best to have
multiple, orthogonal characterization techniques, there is an international consensus for transmission electron microscopy
(TEM) being the “gold standard” technique for nanoparticle characterization. For example, the European Food Safety
Authority (EFSA) requires two techniques to characterize the size and size distribution of nanomaterials in foods, one of
which must be TEM and one of which the applicant may choose.3 Figure 1 shows representative TEM images of
Sovereign Silver and Argentyn 23 products, which clearly demonstrate discrete and narrowly distributed silver nano-
particles. A particle size distribution histogram, obtained from nine batches of Argentyn 23 and no less than five images
per batch, is also presented in Figure 1.

To corroborate the TEM findings, Atomic Force Microscopy (AFM) was also employed. The same 9 batches included
for TEM analysis were analyzed by AFM and the results corroborate the TEM findings. A representative AFM height
image and size distribution histogram are shown in Figure 2.

The TEM and AFM data presented in this letter provide a robust analytical dataset supporting the presence of AgNPs
in the Sovereign Silver and Argentyn 23 products, directly contradicting the conclusion drawn by Kumar et al.1

Ultraviolet–visible spectroscopy (UV-Vis), the technology Kumar et al’s main conclusion is founded on, relies on the
surface plasmon resonance (SPR) phenomenon of nanoparticles. Although sometimes useful with certain colloidal silver
samples, UV-Vis is not a reliable method to determine the presence or absence of NPs, as the SPR changes or even
disappears depending on NP size, surface chemistry, aggregation state among other factors.4–8 Because the Sovereign
Silver and Argentyn 23 products contain a mixture of silver ions and AgNPs, it is expected that they would turn yellow
when reducing agent of sodium borohydride was added. This experiment therefore cannot be used as an evidence for the
absence of AgNPs, as suggested in the Kumar et al’s paper.

The paper also claimed the failed attempt to visualize silver nanoclusters as small as 0.8 nm in the Sovereign Silver
and Argentyn 23 products using the Scanning Transmission Electron Microscope (STEM). Here we present STEM
images obtained using a FEI Themis S/TEM operated at 200 kV in the high-angle annular dark-field STEM mode. The
sub-nm silver clusters can be clearly visualized (Figure 3). More importantly, the atomic structure of the nanoparticles or
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Sovereign Silver Argentyn 23 

Nanoparticle size distribution of nine batches of Argentyn 23®

Figure 1 Representative TEM images (scale bars = 100 nm) of Sovereign Silver (top left) and Argentyn 23 (top right), and nanoparticle size distribution of Argentyn 23
obtained from nine different batches (bottom).

Figure 2 A representative AFM height image of Argentyn 23 and the size distribution histogram. The AFM height image is presented with a mask in red overlaid. The height
of the particles is represented by the brightness of the spots against the scale bar to right of image. The size distribution histogram contains data from nine Argentyn 23
batches. A minimum of three images from each batch were analyzed.
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clusters can be clearly seen, as shown in the insert of Figure 3. The d-spacing information can therefore be obtained to be
0.24 nm, agreeing with the (111) planes of metallic silver.

In conclusion, this communication provides irrefutable scientific evidence of the presence of nanoparticles in both
products, as well as corroboration of the particle size of the AgNPs in the Sovereign Silver and Argentyn 23 products.
The characterization can be repeated using any commercially available Sovereign Silver and Argentyn 23 products.
Detailed methods can be provided upon request.
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Figure 3 Scanning Transmission Electron Microscopy (S/TEM) images of Sovereign Silver.
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