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Abstract 

Our article “Real-Time Self-Assembly . . . ” (Lee & Broudy, 2024) published in this journal 
has attracted attention from scholars, commentators, and professional fact-checkers from 
around the world, most of  it featuring generous praise and some of  it impassioned pleas for 
its authors to stick to their own areas of  expertise. Our reply to the critics of  this study is an 
attempt to address and accommodate scholarly critique and answer other concerns about our 
perceived lack of  know-how to engage in such research. In this response, we suggest that a 
reflexive and singular focus on the declared components of  the COVID injectables 
represents a bias of  its own, and a lack of  due diligence on our critics’ part. The “Nano–
Bio–Info–Cogno (NBIC)” era of  the 21st century (see Jamali et al., 2018) is an already very 
well-documented development (Cevallos et al., 2022; The White House, 2022), and our aim 
is to urge scholars to enlarge the critical lens they use to assess these phenomena. This 
broadening of  perspective has direct bearing on science and scholarship, direct implications 
for the status of  legacy biosciences, and requires inclusion in any explanatory framework, 
which we discuss briefly in this reply. 
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Introduction 

Professor Ian Akyildiz, pioneer of  the Internet of  Bio-Nano Things (IoBNT), pointed out in an 
advanced technology symposium in 2023:   
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… the Bio-nanoscale machines [behind the IoBNT] are for injecting into the body … 

and that is going really well with these Covid vaccines. It’s going that direction. 

These mRNAs are nothing [other] than small scale, nano-scale machines. They are 

programmed, and they are injected [Akyildiz, 2023; also see Akyildiz et al., 2015]. 

In the article, “Real-Time Self-Assembly of  Stereomicroscopically Visible Artificial Constructions in 
Incubated Specimens of  mRNA Products Mainly from Pfizer and Moderna: A Comprehensive 
Longitudinal Study”, Lee and Broudy (2024) described the results of  an observational and 
exploratory study of  54 samples of  COVID injectable products, viewed under a stereomicroscope. 
The samples were incubated for up to 630 days and observed for both morphology and behavior. 
Various self-assembling structures were found to form over time, some of  which showed 
responsiveness to conditions of  incubation, including a marked acceleration in development upon 
exposure to wireless radiation. In the context of  relevant scholarly discussions in the diverse fields 
of  interest, we noted that, “our observations suggest the presence of  some kind of  nanotechnology 
in the COVID-19 injectables” (in our abstract on p. 1180). We added that, “both the morphology 
and behavioral characteristics of  these observed phenomena suggest that far from being pure (Finn, 
2011 p. 138), these injectables are composed of, hitherto, undisclosed additional engineered 
components responsive to a range of  internal and ambient forms of  energy, all of  which are 
traceable to and described throughout the scholarly literature” (p. 1229).  

Reactions to the incubation study after publication have been offered by scholars and interested 
observers — some productive, others not. We are sincerely grateful to Professor Anne Ulrich (2024) 
for offering her thoughtful and detailed perspective on our efforts and, thus, confine our response 
to her analysis. As a professional of  35 years in the pharmaceutical industry and professor of  
organic chemistry, Ulrich has taken time to offer an alternate interpretation of  our findings. We are 
heartened to see she takes no issue with the methods, noting that, “the experiments were carried out 
diligently and the resulting images are well documented” (p. 1244.7). Ulrich also agrees that the 
structures we observed to develop over time were formed from self-assembling nanoparticles. 

The point of  departure between our two interpretations concerns the nature of  the nanoparticles 
from which the incubated structures formed. We proposed that the self-assembling components 
may be consistent with nanotechnologies relevant to the Internet of  Bodies. Ulrich, in contrast 
argues that they arise from lipid nanoparticles and cholesterol ingredients in the modRNA injectable 
platforms. Absent compositional analysis, which is forthcoming, neither interpretation can 
be decisively ruled in or out based solely upon the observational data obtained to date. We 
remain open to disconfirmation should compositional analysis support Ulrich’s 
interpretation over ours. However, we maintain that our interpretation fits the extant observational 
data and appears consistent with the much wider range of  relevant scholarly literature and research.  

Our postulation of  what may actually be in the injectable products is, as we have pointed out, 
consistent with what is known of  the “material evidence of  harm” (Lee & Broudy, 2024, p. 1181) 
reasonably related to the roll-out of  the products in question. Also of  greater importance in our 
view is that our theoretical orientation takes account of  the larger domain of  nanotechnology as it 
bears particular 
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Figure 1. (a) The diagram at the left shows self-assemblies from peptides, similar to those attributed to lipids by Ulrich (2024; see her Figure 2 on page 1244.3). The 
original source was Santis and Ryadnov (2015), copyright by the Royal Society of Chemistry, which was the same journal and publisher used by Ulrich for her 
diagram showing self-assembly from lipids. The version shown here is from Figure 3, page 2, of the PDF which is free to download and is posted at this link by 
Santis and Ryadnov . While acknowledging that the ultimate copyright is held by the Royal Society of Chemistry, we reproduce the image here under Fair Use 
Law from the freely available prepublication version posted by Santis and Ryadnov. (b) The diagram and images at the right hand side are described in the 
source article as “Phe Phe [two phenylalanines linked together in a peptide/protein] self-assembled into various kinds of nanostructures” (Marchesan et al., 
2015) licensed under CC 3.0 hyperlinked here.  
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relevance to medicine, pharmaceuticals, and the policies outlining the proposed shape of  a future 
world in which such technologies and injectables overlap (Guntas et al., 2005; Jiang et al., 2018). Our 
scope of  research and theory simply adopts the already larger relevant and widely known contexts, 
perhaps which are outside the notice, experience or knowledge of  most biochemists today. We base 
our reasoning upon three principal points. 

1. Selective Focus on Lipids 

The central basis for Ulrich’s conclusion that the structures we document arise from lipid 
nanoparticles and cholesterol hinges upon faith in the assertions of  the pharmaceutical companies 
regarding the contents of  their Covid injectables. Ulrich says, “Each particle is enveloped by a 
monolayer of  helper lipids […] and some cholesterol. […] some PEGylated lipids […]. The task of  
the special lipid mixtures […] is to stabilize the […] RNA strands and to enable their delivery in the 
form of  nanoparticles” (p. 1244.4). In support of  the position that the structures we documented 
are composed of  lipids, she provided Figure 2 on page 1244.3 illustrating a variety of  nanostructures 
that can be formed from lipid nanoparticles. However, her proposed explanation represents a 
selective focus on lipids — distinct from proteinaceous peptides in that lipids consisting of  “long 
hydrocarbon chains, most frequently containing 16 or 18 carbon atoms” (Cooper, 2000) but no 
common subunit such as the amino acid sequences found in peptides — at the expense of  other 
equally compelling candidate materials. Similar figures, illustrating a comparable variety of  self-
assembling structures, forming from different nanomaterials, could just as easily have been provided. 
For instance, the diagrams and micrographic images just above in Figure 1(a) and Figure 1(b) are 
from the same publication as Ulrich’s Figure 2 on page 1244.3 supposedly showing that all the self-
assembling structures we found in our research were formed from the lipids in the Pfizer and 
Moderna injectables. The diagram of  our Figure 1(a), and the diagrams and micrographic images in 
Figure 1(b) show a comparable array of  structures formed from peptides (relatively short 
proteinaceous structures), as opposed to lipids. Similarly, another diagram, Figure 2 below, is from a 
paper in the Journal of  Biosensors and Bioelectronics on nanostructures for potential integration with the 
internet of  medical things (IoMT). It could also have been included by Ulrich (2024) as yet another 
class of  candidate nanomaterials from which the structures we observed may have formed. 

Given the array of  different components that could potentially self-assemble into the structures we 
ultimately observed, unlike Ulrich we offered no interpretation as to the specific composition of  
those structures. Rather, we merely proposed some possibilities regarding their apparent properties, 
based upon particular aspects of  our findings (see below). Ulrich’s commitment to the hypothesis 
that lipids and cholesterol are entirely responsible for the self-assembling structures we documented 
is not anchored in anything peculiar to our images, or in the manner in which they were obtained — 
both of  which she said were “reliable” and “consistent” with the particular domain of  biochemistry 
research which she obviously knows very well. Her hypothesis, presented as a general truth, depends 
on the declarations of  Pfizer and Moderna about the contents of  their products. We do not share 
her apparent faith in those declarations.  

Also, for her view to hold true, all possible forms of  nanorobotics must be ruled out. To do that 
requires proof  of  the null hypothesis that no “bio-nano-machines”, to use a term offered by 
Akyildiz, whatsoever have been introduced, accidentally or otherwise, to the Covid-19 injectable 
products. We find this level of  faith misguided, particularly as a foundational assumption for 
research seeking to independently examine the contents. Put simply, the reasoning used in the  
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Figure 2. These diagrams are from Byakodi et al. (2022), reproduced here under the Creative Commons CC-
BY-NC-ND. The authors in the publication Biosensors and Bioelectronics: X attribute the original to (Goh et al., 
2020). All these structures are, allegedly, formed at the nanostructure level. 

critique is circular. She presupposes that what Pfizer and Moderna say about their products — what 
they contain and how they are claimed to work — is necessarily true. Thus, she concludes her 
counter-analysis is true. The problem with such a sweeping assessment is that a single replicable 
experiment showing conclusive evidence of  even one nanorobot disproves her alternate explanation. 
We, therefore, enthusiastically urge others to replicate our methods and our results.
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2. Unexplained Proliferation in Response to EMF 

One of  our key findings was a marked and rapid proliferation of  rectangular structures in a 
Moderna sample upon exposure to a wireless recharger as shown here in the images of  Figure 3. It 
is identical to Figure 
23, p. 1216 of  our 
original paper, Lee and 
Broudy (2024), where 
we referred to EMF 
exposure. The 
response to one hour 
of  exposure to a 
wireless 
recharger,contrast 
Figure 3a with 3b just 
below here, took place 
within an hour. Figure 
3a shows the Moderna 
sample incubated for 
36 days of  incubation. 
There are hardly any 
self-assembled 
structures in Figure 3a, 
and yet, after one hour 
of  EMF exposure, the 
rapid proliferation 
shown as Figure 3b 
took place.  

The response of  the 
Moderna sample to 
the wireless recharger 
was a key factor that 
helped to inform our 
interpretation of  the 
self-assembling 
structures. We wrote, 
“preliminary 
observations show 
that the materials in the injectables react positively to wireless cell phone rechargers […]. As 
electromagnetic frequency-sensitive materials, it is plausible that the injectable contents are designed 
to act as a kind of  semi-conductor” (2024, p. 1225). Supporting references from various domains of  
research were referenced and are revisited below.  

Ulrich, however, does not address this finding, but ignores it, thereby sidestepping a key piece of  
potential evidence for the very interpretations she rejects. We can locate no literature nor precedent 
regarding cholesterol and/or lipids capable of  explaining the Moderna product’s responsiveness to 
EMF. Accordingly, it is inconsistent with Ulrich’s analysis.  

 

Figure 3. The contrast shown here, not commented on by Ulrich, appeared in our 
original paper as Figure 23, p. 1216. It shows the results of incubation of a 
Moderna sample for 36 days in (a) the top image, and in (b) the same sample after 
just one hour of exposure (being placed on top of) a wireless recharger. 
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Nor does Ulrich engage with our findings regarding the effect of  EMF on Pfizer filaments, which 
showed a delayed and moderate proliferation. Rather, she offers a generalization absent any citation 
that, “tubes, in turn, have been seen to collapse into smaller partitions upon external perturbation 
(e.g. mechanical force, electromagnetic waves) and end up looking like beads on a string.” It would 
be helpful to interested readers to review the literature here.  

We did not, however, observe Pfizer filaments looking like beads on a string following their 
exposure to the wireless recharger. Once again, Ulrich seems to ignore our findings. In short, 
evidence that does not support Ulrich’s interpretation has been bypassed. 

3. The Crucial Larger Context 

As noted in the epigraph above, the work of  Akyildiz et al. (2015), we think, provides another useful 
lens through which to observe how the “Internet of  Bio-Nano Things” might help inform deeper 
analysis of  the structures described in our study and other ongoing studies like it. As with all other 
scientific interpretations, ours too did not emerge in a social and political vacuum. 

In our study, we simply presented interpretations of  observed microscopic phenomena situated in a 
larger contemporary world in which legacy biosciences appear to struggle over new terrain in 
nanotechnology, and particularly bio-nanotechnology. Since the rollout of  novel “nano-medicines,” 
we have entered a new era of  science with the officially-funded Nano-Bio-Info-Cogno (NBIC) 
(2018) paradigm. With the “National Nanotechnology Initiative Strategic Plan,” this new age of  
government-funded initiatives should sharpen the focus of  researchers working to understand how  

nanotechnology [has] emerged as a key tool in the fight against COVID-19 . . . . [As 

the plan lays out:] Innovators are leveraging decades of investments in 

nanotechnology research to develop vaccines and other prophylactics, diagnostics, 

and surveillance tools, therapeutics, disinfectants and coatings, and protective 

equipment [White House, 2021, pp. 13-14]. 

Some of  this nanotechnology and its applications approximate that of  traditional biosciences and 
medicine, such as the lipid nanoparticles that Ulrich speculates underpin our findings. These 
ostensibly act simply as carriers. Other nanotechnology, and bio-nanotechnology, subserves more 
novel applications such as bio-electronics, electro-microbiology, and bio-cyber interfaces and designs 
of  “molecular communication systems” in blood vessels (C. Lee et al., 2023).  

Because we work in diverging disciplines and admit that the story of  injectable nanotechnology in 
service to a new paradigm of  human-based nano-networking and computation (Seo et al., 2019) 
human-based networking appears to be the stuff  of  fantasy fiction, we still think it is unwise to 
ignore this voluminous scholarly literature. Nearly five years after the Corona story emerged, 
microscopy studies carried out in light of  the biotech and electronics engineering litereatures raise 
many more questions than answers. Perplexed physicians reflexively balk at our reference to possible 
“nanobot-like structures,” but a simple search of  the scholarship shows “nanoelectronic machines” 
(Koman et al., 2018) are now as ordinary as nasal spray and as easily deliverable. 

The incubation study has unfolded with our awareness of  other findings that have been made 
contemporaneously and which are forthcoming in this collection of  responses. It is the observed 
and documented behavior of  the structures themselves that has been noted in our study which, we 
feel, lends credibility to suggestions that certain nanotechnologies other than those already declared 
in the Covid injectables may be somehow at work. We sincerely hope to develop more open 
dialogues with Professor Ulrich on this front and will address additional questions in due course. 
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Conclusion 

In her book Living with the Fluid Genome (2003), geneticist and biophysicist Mae-Wan Ho observed 
that over the preceding twenty years, huge biotech companies had increasingly come to influence the 
sort of  science and scientific research that gets funded, all of  which has helped to ensure  

… their survival and prosperity, so they can better exploit the masses for further 

gain. Under the banner of the “free market” and “free choice”, we are losing our right 

to self-determination and self-sufficiency in every aspect of our daily lives: our food, 

health, social mores, the way we choose to live and most seriously of all, our right to 

think differently from the corporate establishment (2003, p. 24). 

Is it any wonder why scientific debate in the NBIC age (Johnson et al., 2024) has been so well 
guarded and why researchers open to genuine dialogue are so hastily marginalized? If  the past five 
years have taught us anything, it is that science is the product, and any pursuit, theory or propagation 
of  research critically examining that knowledge outside the boundaries of  official funding or 
sanction is just too controversial. How can researchers still endowed with the power of  observation 
continue to maintain that legacy biosciences are the only way to conduct and interpret contemporary 
inquiry? 

Ho highlighted a key issue, seemingly unresolvable in the present epoch: the pursuit of  knowledge 
intimately tied to the pursuit of  monetary gain. Because such pursuits are often single-mindedly self-
interested, their path may, indeed, be one of  short-term profits but their end surely of  self-
destruction. Let us remain hopeful that Mae-Wan Ho’s warnings are not a self-fullfilling prophecy. 
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