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Abstract
Purpose: This study proposes a novel theranostic approach using Gallium-68 chloride (°®GaCls) in hydrochloric acid (HC) as a potential
treatment for SARS-CoV-2, aiming to explore viral inactivation through targeted delivery in acidic environments.

Procedures: Drawing from existing literature on SARS-CoV-2 susceptibility to acidic environments and the chemical properties of Gallium-68,
a hypothesis was formulated. A research proposal was created to administer 5 mL of ®®Ga/0.1 M HCI to COVID-19 patients for five days, using PET
imaging for verification of targeting.

Results: A pilot investigation was conducted whereby two patients with moderate pneumonia received a single intravenous dose of 5 mL of
%8Ga-DOTATATE in a 0.1 M HCl medium. PET/CT imaging showed notable accumulation of the ®Ga/HCl complex in the lungs, specifically in areas
of inflammation, confirming successful delivery to viral replication sites.

Conclusions: The pilot study supports the viability of the theranostic approach in targeting SARS-CoV-2. This narrative emphasizes the
importance of innovative thinking during health crises and highlights the potential of repurposing diagnostic radionuclides for therapeutic
applications against emerging viral threats.

Keywords: SARS-CoV-2; COVID-19; gallium-68; theranostic; viral inactivation; hydrochloric acid; pandemic response
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The Genesis of an Idea: March 2020

In March 2020, the world held its breath. Hospitals were be-  bled to understand the novel SARS-CoV-2 virus. An internal hospital
coming overwhelmed, and the global scientific apparatus scram  email, sent to all staff, called for immediate and innovative ideas for
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treatments. This was a moment that demanded thinking “outside
the box” Drawing on experience in nuclear medicine and radio-
chemistry, a potential solution emerged from first principles. The
literature was clear: the lipid envelope of viruses like SARS-CoV-2
is a critical point of vulnerability, with infectivity plummeting by
over 95% after brief exposure to a pH of 4.0 [1,2]. Simultaneous-
ly, Gallium-68, a radionuclide with a well-established safety profile
in diagnostic PET imaging, exists as a stable trivalent cation (Ga®*)
precisely in low-pH, high-chloride environments [3]. Its chemical
behavior and known affinity for inflamed tissues [4] suggested a
unique opportunity.

The hypothesis was straightforward: Could a solution of
%8GaCl; in 0.1 M HCl serve as a targeted vehicle to deliver a highly
acidic microenvironment directly to the viral replication sites in the
lungs? This concept was formalized in a research proposal titled
“Covid-19 Treatment Using Gallium-68 chloride.” The proposal out-
lined a study administering 5 mL of ®8Ga/0.1 M HCl daily for five
days to COVID-19 patients, using PET imaging to verify targeting.
The core idea was theranostic, using the radionuclide’s diagnostic
capability to confirm its delivery to the therapeutic target. However,
in the panic and uncertainty of the early pandemic, proposing an
intravenous solution of hydrochloric acid, even in a low molarity

and complexed form, was a significant conceptual hurdle. The idea,
deemed too unconventional at the time, was set aside [5].

From Hypothesis to Preliminary Evidence: A Pilot
Investigation

The intuitive leap of March 2020 was not forgotten. To test the
fundamental premise of targeted delivery, a pilot study was later
initiated. As detailed in “A Pilot Investigation into Gallium-68 as a
Therapeutic Agent for SARS-CoV-2 Viral,” two confirmed COVID-19
patients with moderate pneumonia were administered a single in-
travenous dose of 5 mL of ®®Ga-DOTATATE in a 0.1 M HCl medium.
The results were striking. PET/CT imaging revealed significant and
specific accumulation of the ®®Ga/HCl complex within the pulmo-
nary parenchyma, precisely co-localizing with regions of ground-
glass opacities and inflammation (Figures 1&2). This provided the
first-in-human evidence that the cationic Ga** could indeed act as
a vehicle, successfully delivering its acidic payload to the sites of
active SARS-CoV-2 infection. The biodistribution outside the lungs
was consistent with the known physiology of Ga**, and no acute ad-
verse effects were reported, underscoring the procedural safety of
the approach.

Figure 1: (Representative Image) Fused PET/CT images of the thorax in a COVID-19 patient. Intense focal uptake of ®*Ga/HCl is seen in the
bilateral lower lung lobes, correlating with regions of inflammation (ground-glass opacities) on CT.
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Discussion: Revisiting a Missed Opportunity?

This narrative, from initial rejection to preliminary validation,
highlights both the challenges and the necessity of innovative think-
ing during a public health crisis. The pilot study confirmed the cen-
tral tenet of the original hypothesis: targeted delivery is achievable.

Proposed Mechanism of Action: The Proposed Virucidal
Mechanism is Two-Fold

a) Targeted Delivery: Inflamed tissues exhibit enhanced perme-
ability and contain negatively charged cellular debris. The
positively charged Ga** ion is extravasated and bound at these
sites, co-localizing the acidic solution (pH ~1.1) with the virus.
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b) Viral Inactivation: The localized, potent acidic environment
disrupts the integrity of the SARS-CoV-2 lipid envelope and
denatures the spike (S) glycoproteins, which are essential for
host cell entry, thereby rendering the virus non-infectious.

The theranostic advantage of °3Ga is profound. It allows for re-
al-time, non-invasive confirmation that the proposed therapeutic
agent has reached its intended target, a critical step before assess-
ing efficacy in larger trials.

Figure 2: (Representative 2" Case Image 2) Fused PET/CT images of the thorax in a COVID-19 patient. Intense focal uptake of ®®Ga/HCl is
seen in the bilateral lower lung lobes, correlating with regions of inflammation (ground-glass opacities) on CT.

Limitations and Future Directions

The pilot study was, by design, a proof-of-concept with a very
small sample size (n=2). It did not measure the direct virological
impact, such as a reduction in viral load. The safety of repeated
doses requires rigorous investigation. The path forward, as initially
envisioned and now supported by this data, must include:

a) Invitro studies to quantitatively measure the virucidal effect of
58Ga/HCl on live SARS-CoV-2.

b) Preclinical in vivo studies in animal models to assess efficacy
in reducing viral load and establishing a detailed safety profile.

c) Larger, controlled clinical trials to evaluate therapeutic benefit
and optimal dosing.

Conclusion

The COVID-19 pandemic taught the world a harsh lesson in
preparedness. This story underscores an equally important lesson:
the value of fostering and investigating unconventional ideas, even
- or especially - during a crisis. The proposal to use Gallium-68/
HCI for SARS-CoV-2, born from a direct call for help in March 2020,
was a theranostic hypothesis ahead of its time. While the world
moved on to other solutions, the subsequent pilot data suggests

the idea held merit. Repurposing well-understood diagnostic
radionuclides as targeted therapeutic vehicles remains a promising,
yet underexplored, avenue in our ongoing fight against current and
future enveloped viral pathogens.
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