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Abstract
     The bioavailability of important antiviral compounds, their synergism, and boosting the Natural Killer Cells (NKC) are critical in 
preventing and treating viral diseases. Based on significant research and clinical studies, molecules and elements are identified that 
enhance their immune modulator activity, specificallythe NKC. These components include Curcumin, Artemisinin, bioflavonoids, 
Vitamin D3, N-Acetylcysteine, zinc, and selenium, as shown in this review. Increasing the NKC activity, especially in the immune-
compromised elderly population, is critical in developing the first defense line against SARS-CoV-2 (COVID-19). When a patient tests 
COVID-19 positive, proactive treatment can be accomplished to kill the virus. Early detection with the initial measurement of IgA in 
the nasal passage using a saliva test is critical in the first detection process. Using an analogy from cancer research, one wants to cure 
cancer before it metastasizes. With COVID-19, the infection must be stopped in the nose before it "metastasizes" to the lungs. The 
encapsulation of the above components in micelles (3-10nm in diameter) called NutraNanoSpheres (NNS) are protective spheres 
around the captured molecules inside using fatty acids with hydrophilic heads on the outside, making them thoroughly water-solu-
ble. Therefore, the NNS may be taken orally with no breakdown in the stomach, resulting in high bioavailability into the bloodstream. 
The NNS can be introduced as a nasal spray to prevent or treat viral infections in the Nasopharynx. We have developed a line of NNS 
that bind to the Spike protein, which may lead to the neutralization of viruses and viral infected cells. The NNS binding to the virus 
may attract the NKC to increase their killing ability. Finally, as we have seen with our malaria studies, we may be able to develop “in 
vivo immunization” by the breaking up of viral components for introduction to all phases of the immune system.

Keywords: SARS-CoV-2; COVID-19; Malaria; NutraNanoSpheres (NNS)

Introduction

As of now, there is no known effective pharmaceutical agent 
that cures the SARS-CoV-2 virus. Several antiviral drugs such 
as ribavirin, remdesivir, lopinavir/ritonavir, antibiotics such as 
azithromycin and doxycycline, and anti-parasitic drugs such as 
ivermectin are recommended for COVID-19 treatment. More re-
cent studies have highlighted the possibility of treating patients by 
the synergistic action of zinc and Hydroxychloroquine in patients 
suffering from the coronavirus disease.

As shown in figure 1, Severe Acute Respiratory Syndrome Coro-
navirus 2 (SARS-CoV-2) is the pathogen that causes coronavirus 
disease recognized in 2019 (COVID-19). The SARS-CoV-2 is an envel-

oped, β‐coronavirus, with a large, positive-sense, single-stranded RNA 
genome ranging from 26–32 kilobases. The Spike (S) protein, en-
velope (E) protein, membrane (M) protein, and nucleocapsid (N) 
protein are the four structural proteins found in the virus. The S 
protein interacts with the host cell membrane to enable the virus’ 
entry during infection.

This review will focus on the importance of nutraceuticals in 
the prevention and treatment of COVID-19. The bioavailability of 
important antiviral compounds, their synergism with each other, 
the role Natural Killer Cells (NKC) play, and the importance of early 
detection with the initial measurement of IgA in the nasal passage 
using a saliva test will be presented.
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Figure 1: Surface and internal structure of the Corona Virus.

Antiviral components

The following components are selected based on their antiviral 
activity, as published in the literature. These nutraceuticals have 
been micellized in our NutraNanoSpheres™ (NNS). The NNS are 
water-soluble and range in diameter between 3-10nm diameter 
spheres resulting in significantly enhanced bioavailability. The 
NNS may be prepared in a customized fashion that can be adminis-
tered easily orally, intravenously, as a mouth wash, and an aerosol 
spray for the nose. The review of the antiviral components is not 
exhaustive but, hopefully, thorough enough to show each entity’s 
importance.

Furthermore, the water-soluble nature will make in vitro cul-
ture experiments more accessible and more quantitative to per-
form. The components are chemically defined, reagent grade in the 
95-99% purity range, except for the bioflavonoids, which are about 
50%. These components include the NNS micellized Curcumin, 
Artemisinin, Vitamin D3, N-Acetylcysteine, Vitamin D3, zinc, sele-
nium, and Bioflavonoids.

Curcumin

Curcumin targets the Inosine monophosphate dehydrogenase 
(IMPDH) enzyme involved in the synthesis of guanine nucleotides, 
thus inhibiting viral replication. Curcumin also shows anti- inflam-
matory and bronchodilator effects and relieves the respiratory 
troubles caused by a COVID-19. Curcumin helps to prophylactically 

stimulate the Natural Killer Cells (NKC), which are the God-given 
cornerstone in fighting viral diseases. Clinical trials are beginning, 
which include Curcumin to reduce the risk of the active disease be-
ing passed through droplet transmission or direct contact [1,2].

Artemisinin

Artemisinin is a sesquiterpene lactone with a peroxide moiety 
that is isolated from the herb Artemisia annua. Artemisinin dis-
plays multiple pharmacological actions against inflammation, viral 
infections, and tumor proliferation. Therefore, Artemisinin is effec-
tive against many diseases, while having a relatively safe toxicity 
profile. Artemisinin is effective against different respiratory dis-
orders, such as lung cancer and inflammatory conditions. In the 
case of SARS- Cov-2, Artemisinin attenuates inflammation (“cyto-
kine storm”) by suppressing the expression of pro-inflammatory 
cytokines, such as nuclear factor-kappa B (NF-κB), matrix metal-
loproteinases (MMPs), vascular endothelial growth factor (VEGF), 
and reactive oxygen species (ROS) production. Patients undergoing 
respiratory distress have a high concentration of pro- inflamma-
tory cytokines, such as interleukin (IL)-6, which indicates a poor 
prognosis in COVID- 19.

Furthermore, the infiltration of pro-inflammatory cells, mainly 
involving macrophages and T- helper cells, has been found in lung 
tissues of patients with COVID-19. The cytokine storm’s clinical-
pathological features show that COVID-19 selectively induces a 
high level of IL-6 and results in the exhaustion of lymphocytes. The 
current evidence indicates that Artemisinin is effective against the 
cytokine storm [3]. Artemisinin targets inflammatory networks, 
such as NF- κB, IRF3, ERK, and RORγt, which inhibit the differen-
tiation of inflammatory cells and the production of cytokines and 
chemokines while enhancing IL-10, an anti-inflammatory cytokine 
[4,5]. Interestingly, The World Health Organization (WHO) has 
noted that the widespread use of Artemisinin Derivative-based 
therapies may contribute to a lower number of COVID-19 cases 
than expected [6].

Antimalaria drugs are concentrated 10 to 160-fold in the lungs 
of COVID-19 positive patients compared to COVID-19 negative 
patients [6]. Both Artemisinin and another anti-malaria drug, Hy-
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droxychloroquine, can act as good inhibitors of the SARS-CoV-2 
Spike protein receptor- binding-domain. Using molecular docking 
studies, these compounds can prevent Lys353 in hACE2 from inter-
acting with the binding hotspot present on the Spike protein [7,9]. 
These anti- malaria drugs are effective antivirals with excellent 
safety track records in humans and are recommended for treating 
SARS-CoV-2 patients after successful clinical studies [9,10].

Vitamin D3

Vitamin D3 reduces the risk of respiratory tract infections 
through several mechanisms. These include inducing cathelicidins 
and defensins that can lower viral replication rates and decrease 
concentrations of pro-inflammatory cytokines that injure the lining 
of the lungs, leading to pneumonia, as well as increasing concentra-
tions of anti-inflammatory cytokines. Several observational studies 
and clinical trials have presented evidence of oral dosages of Vita-
min D3 in reducing the risk of COVID-19 [11]. One example of the 
importance of having adequate levels of Vitamin D includes that 
Corona-type outbreaks peak in winter, a time when the conver-
sion of Vitamin D to Vitamin D3 in the skin cannot occur because 
of the lack of sunshine. Only 40% of the US population have ad-
equate Vitamin D3 levels anyway; therefore, vitamin D deficiency 
contributes to acute respiratory distress syndrome. That case-fa-
tality rates increase with age and with chronic disease comorbid-
ity. To reduce the risk of infection, people at risk of influenza and 
COVID-19 should consider taking 10,000 IU/d of vitamin D3 for a 
few weeks, followed by 5000 IU/d. Therefore, Vitamin D treatment 
is found to decrease viral respiratory tract infection [12-14]. Pa-
tients receiving the above high dose of vitamin D supplementation 
achieved normalization of vitamin D levels and improved clinical 
recovery evidenced by shorter lengths of stay, lower oxygen re-
quirements, and reduced inflammatory marker status [15,16].

Zinc

Zinc (Zn) deficiency is a severe public health problem world-
wide [17-19]. Several randomized control trials (RCT) have shown 
that zinc given during an acute episode of diarrhea significantly re-
duces the duration and risk of persistent disease [20]. The WHO 
has adopted the addition of Zn in treating childhood diarrhea. Zn 
supplementation reduces the incidence of acute lower respiratory 
infections in young children [21-23]. In one large RCT from India 
enrolling young infants with signs of severe bacterial illness, it 

was investigated whether zinc could reduce the risk of treatment 
failure [24]. Children taking Zn had a 40% reduction in treatment 
failure from respiratory illness than the placebo group [24]. There 
have been a significant number of RCT studies on the common cold 
(a Corona Virus), which showed Zn early supplementation reduced 
the duration of the disease by 1 to 3 days [25-27].

Sufficient pre-clinical rationale and evidence have been pre-
sented to use Chloroquine or Hydroxychloroquine for the treat-
ment of COVID-19. Furthermore, Zn can enhance innate and 
adaptive immunity in the course of viral infection [28]. Besides, 
Zn supplements can favor COVID-19 treatment using those sug-
gested and recommended drugs. Again, the effectiveness of Zn can 
be enhanced by using Chloroquine or Hydroxychlorquine as an 
ionophore, while Zn inside the infected cell can stop SARS-CoV-2 
replication [29,30].

Besides the apparent synergism between Zn and Hydroxychlo-
roquine, there are other micronutrient pathways in which Zn can 
interfere with viral replication [30]. There is evidence for syner-
gism with zinc, selenium, and Vitamin D3 for resistance to other 
viral infections, enhancement of immune function, and reduced 
inflammation. Nutritional intervention, especially for high-risk 
patients, should be started before administering specific and sup-
portive medical measures [29]. Zn is an essential cofactor of nu-
merous enzymes [30,31] and can enhance innate and adaptive im-
munity in the course of viral infection [32-34].

Selenium

Selenium (Se) is an essential trace element and is bound as 
selenocysteine in the catalytical centers of many selenoproteins 
[35-37]. The protective effect of selenium is explained by its role 
as an essential cofactor in a group of enzymes that, with Vitamin 
E, reduces the formation of reactive oxygen species (ROS). Besides 
its importance in the immune system, nutritional deficiencies of 
selenium are essential in the pathogenicity of viruses [38-40]. The 
crucial roles that selenoproteins play in regulating reactive oxygen 
species (ROS) and redox status in nearly all tissues strongly influ-
ences inflammation and immune responses. In this way, Se can 
boost the immune system in aging immunity and protect against 
viruses and other pathogens [41]. Se deficiency significantly in-
creases the susceptibility to influenza-induced lung pathology as-
sociated with pro-inflammatory cytokines [42].
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In the case of COVID-19, the main protease responsible for the 
viral replication interacts with the essential seleno-enzyme glu-
tathione peroxidase1 (GPX1), which is strongly dependent on an 
adequate selenium supply [40,43]. Furthermore, GPX mimic (a syn-
thetic selenium compound) is a potent inhibitor of the SARS-CoV-2 
main protease [44]. Genetic amplification screening of the SARS-
CoV-2 gene markers provides further proof of protein interactions 
and antisense transcript mRNA–mRNA interactions occurring at 
selenocysteine-related insertions in RNA viruses [45]. Therefore, 
Se supplementation can play a substantial role in inhibiting the 
replication of the SARS-CoV-2 [46].

Oxidative changes are triggered both in invading microorgan-
isms and in the cells of the host [47]. In the elderly, Se treatment 
modulates the response to the influenza vaccination, being accom-
panied by increased IFN-γ levels after immunization [48]. There-
fore, selenium supplementation in immune-compromised individ-
uals has been considered a safe and effective adjuvant therapy in 
preventing viral infections [49]. When considering the positive ef-
fects of selenium on immune regulation and inflammation in popu-
lations low in selenium, it appears justified to use Se as a protective 
measure against the dramatic, elevated inflammation characteriz-
ing corona viral infections. Thus, in subjects with low plasma Se 
less than 100 µg/L, supplementation at a dose of 100–200 µg Se/
day will achieve rapid saturation of vital selenoproteins. Normal-
ization of the selenoproteins should act as an adjuvant approach to 
prevent aggressive SARS-CoV-2 infection [44-49].

N-Acetyl Cysteine (NAC)

COVID-19 may cause pneumonia, acute respiratory distress 
syndrome, cardiovascular alterations, and multiple organ failure, 
which results in a systemic inflammatory response (“cytokine 
storm”) by an attack from the patient’s immune system.

Glutathione is a major endogenous antioxidant that is frequently 
depleted in COVID-19 patients with chronic obstructive pulmonary 
disease and acute respiratory distress syndrome. This dramatic 
deficiency is the result of Glucose-6-phosphate dehydrogenase 
(G6PD) deficiency in COVID-19 patients resulting in glutathione 
depletion [50]. N-acetylcysteine (NAC) by oral administration is 
rapidly converted to cysteine, a precursor to glutathione, leading 
to significant increases in the patient’s glutathione concentrations 
[51]. Furthermore, NAC is a direct scavenger of ROS, leading to an-

tioxidant effects. Administration in vivo leads to anti-inflammatory 
events (e.g., decreased IL-6 and TNF alpha concentrations) and 
antioxidant effects in several pulmonary diseases, including viral 
pneumonia and acute respiratory distress syndrome [50]. NAC also 
has activity as an anti-mucolytic due to its ability to disrupt disul-
fide cross-bounds in the glycoproteins of respiratory mucus.

The systemic inflammation in COVID-19 patients with severe 
cytokine storms is now making NAC therapy necessary. NAC’s oral 
administration is likely to attenuate the risk of developing COV-
ID-19, as previously demonstrated for influenza and influenza-like 
illnesses. The thiols from NAC block the angiotensin-converting en-
zyme 2, thereby hampering penetration of SARS- CoV-2 into cells. 
COVID-19 patients may have respiratory mucus buildup limiting 
adequate airflow in the endotracheal tube [50,51]. Systemic or/
and aerosolized NAC may be beneficial in reversing the cytokine 
storm’s effects, causing a reversal of the COVID-19 patient lung 
complications. G6PD-deficient patient treatment with hydroxy-
chloroquine benefits from intravenous (IV) NAC. NAC blocks hemo-
lysis and elevation of liver enzymes, C-reactive protein (CRP), and 
ferritin. A full recovery in 90% (n = 10) of G6PD-deficient patients 
showed a viral infection blockade and prevention of the cytokine 
storm [52]. Moreover, high-dose intravenous NAC may play an ad-
juvant role in treating severe COVID-19 cases and in the control of 
its lethal complications, including pulmonary and cardiovascular 
adverse events [53,54].

Bioflavonoids

Safe, efficacious, and inexpensive interventions that have a sci-
entific base should be prioritized for practical use in the current 
context of the global COVID-19 health pandemic. Bioflavonoids 
are a group of what are called “polyphenolic” plant-derived com-
pounds. There are between 4,000 and 6,000 different varieties 
known. Bioflavonoids have been used in nutraceutical medicine to 
enhance antioxidation, as in the case of Vitamin C. They are also 
used to support blood circulation, antioxidants and treat allergies, 
viruses, arthritis, and other inflammatory conditions. The antioxi-
dant power of bioflavonoids is well documented [55-66].

An example of synergism with bioflavonoids is how Vitamin C 
can interact with bioflavonoids such as Quercetin, a well-known 
bioflavonoid whose antiviral properties are being investigated for 
their synergistic antiviral action due to overlapping antiviral and 
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immunomodulatory properties and the capacity of ascorbate to re-
cycle Quercetin, increasing its efficacy. The combination of Vitamin 
C and Quercetin are useful for antiviral prevention and treatment 
as an adjunct to promising pharmacological agents such as Remde-
sivir or convalescent plasma [55].

Angiotensin-Converting Enzyme receptor (ACE2) importantly 
is found on the surface of lung cells, which bind effectively to the 
spike protein, enabling the virus to infect the epithelial cells. Bio-
flavonoid-based molecules bind with high affinity to the spike pro-
tein, helicase, and protease sites on the ACE2 receptor used by the 
SARS-CoV-2 to infect cells and cause COVID-19 [64]. Recent articles 
summarize the natural flavonoids with potential efficacy against 
COVID-19 through ACE2 receptor inhibition [63-66].

Other bioflavonoids that may have prophylactic or therapeutic 
potential against COVID-19 include Caflanone, Equivir, hesperetin, 
and myricetin. Caflanone, for example, inhibits virus entry factors, 
such as ABL-2, cathepsin L, cytokines (IL-1β, IL-6, IL-8, Mip-1α, 
TNF-α), as well as AXL-2, which facilitates mother-to-fetus trans-
mission of coronavirus [56-60].

Plant-based bioflavonoids increase the beneficial intestinal bac-
teria that are helpful and play a vital role in enhancing the COV-
ID-19 victim’s immunity. Minerals like magnesium and zinc, biofla-
vonoids, Vitamins C, D and E, and a healthy lifestyle [61], one may 
prevent various infections, including COVID-19 [55-61].

There were severe panics caused by Severe Acute Respiratory 
Syndrome (SARS) and Middle- East Respiratory Syndrome-Corona-
virus that have laid the groundwork for the bioflavonoid treatment 
of COVID-19 [61]. The antiviral activity of Herbacetin, Rhoifolin, 
and Pectolinarin is being found to efficiently block the enzymat-
ic activity of SARS-CoV 3CLpro by inhibiting a 3C- like protease 
(3CLpro). This flavonoid library to systematically probe inhibitory 
compounds against SARS-CoV 3Clpro may be useful for treating 
COVID-19 [62].

The new pharmacology: NutraNanoSpheres™ (NNS) overview

Currently available antiviral drugs are often associated with 
limitations such as toxicity and the appearance of drug-resistant 

strains. Therefore, there is a pressing need to develop safe and 
more efficient antiviral agents [67]. Furthermore, the ideal antivi-
ral drugs should be safe for prevention and active treatment for 
various viral infections.

Emerging studies increasingly demonstrate the importance of 
the nasal passage, throat, and salivary glands as virus replication 
and transmission sites in early COVID-19 disease. We have found 
the significant components, Curcumin, Artemisinin, and bioflavo-
noids or Bilberry, of our TriAntiMal Formulation to be very effec-
tive against cancer cells [68,69], malaria [70-72], and, based on the 
literature and our own experience, possibly viruses.

COVID-19 is highly sensitive to agents that disrupt lipid bio-
membranes. There has been minimal discussion about the poten-
tial role of nasal sprays in preventing and treating viral transmis-
sion. We have developed safe and highly purified oral formulations 
that can boost the Natural Killer Cell (NKC) activity [73] and are 
crucial for protecting against respiratory illness. Some of these 
NKC stimulators are significantly antiviral. Therefore, we believe 
we have the basis of a safe, highly purified antiviral formulation 
to prevent and treat viral disease, either systemically or as a nasal 
spray, which can disrupt COVID-19 replication.

Figure 2: Structure of a Micelle and the resulting sphere prod-
ucts. For example, the micellization of 6% Curcumin results in bio-
availability in the bloodstream many times better than the Curcum-
in in tablet form. The concentration of the Curcumin NNS is about 

8.5 x 1014 micelles/ml. The average diameter is 3-10 nm.
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To give a size perspective, figure 2 shows the size relation with 
the NNS compared to other so-called micellized spheres, which can 
be as large as a thousand nanometers. However, to obtain optimum 
bioavailability and stability, the NNS must be as small as we can 
manufacturer them.

Figure 3: Size perspective of the NutraNanoSpheres as  
compared to some familiar biological entities. The NNS are 10-100 
times smaller than other so-called micellized products. Also, they 

are 10 to 30 times smaller than COVID-19.

We have a family of nutraceuticals, amino acids, and vitamins al-
ready manufactured. Our NNS protect the compounds from break-
ing down in the stomach acid and allow direct fusion with the intes-
tines for dispersal into the bloodstream. There are no breakdown 
products that may have potentially dangerous side effects, experi-
enced by a significant number of pharmaceutical drugs.

Since we can protect the compounds from the stomach environ-
ment, the oral introduction of peptides, antibodies, and nucleic acid 
segments are possible with a high bioavailability into the blood-
stream. We can produce, for example, oral insulin or B12 without 
relying on injections.

The NNS are extremely water-soluble and may easily be added 
to juice or milk using our useful squeeze dropper bottles. We have 
micellized about 30 nutraceuticals, some of which are combined 
depending on the health issue. The NNS are heat stable and may be 
stored at room temperature.

The role of the natural killer cell (NKC)

The Natural Killer Cell (NKC) is the cell-mediated cornerstone 
of innate immunity (Figure 4). The discovery in 1972, as reviewed 
(73) of what is now called the Natural Killer Cell (NKC), has helped 
reveal at least two essential functions of NKCs: Their ability to rec-
ognize and kill cancer cells and virally infected cells. The discov-
ery of the NKC was observed by Nomarski optics, scanning (SEM)/
transmission electron microscopy (TEM) with cellular enumera-
tion and enrichment using bovine serum albumin (BSA) continu-
ous gradients. There have been significant research and clinical 
studies to increase the effectiveness of NKC in the destruction of 
cancer cells [73].

Figure 4: (a) SEM of an NKC destroying foreign sheep red cells; 
(b) destruction of Cancer Cell by the NKCs as shown by the "Bleb-
bing" of the Cancer cell membranes as shown by Nomarski optics; 

(c) SEM showing NKC killing a cancer cell; (d) TEM depicting an 
NKC destroying a cancer cell. The NKC destroys anything that is 

not itself, such as cancer cells or viral-infected cells, which display 
their viral antigens on the infected cell's surface.

Based on significant research and clinical studies, at least 16 
components have been identified that enhance or may enhance, 
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based on their immune modulator activity, the NKC. These supple-
ments include Alpha Lipoic Acid, Arabinoxylan, Curcumin, Garlic, 
Genistein, Ginseng, Lentinan, Mistletoe, N-Acetylcysteine, Resvera-
trol, Selenium, Vitamin B, Vitamin C, Vitamin D3, Vitamin E, and 
zinc [73]. Increasing the NKC activity in the immune-compromised 
elderly population is critical in developing the first line of defense 
against COVID-19.

The role of antimalaria compounds as nutraceuticals for viral 
disease

The TriAntiMal™ formulation for curing malaria is ideal for be-
ing used as an antiviral as presented in the treatment of using a 
combination of Curcumin, Artemisinin, and Bilberry to cure ma-
laria and residual viruses. This water-soluble antiviral/malaria 
version for babies, TriAntiVP™, describes the three components 
for malaria being used to treat Viruses (V) and Parasites (P). These 
nutraceuticals are on the Generally Recognized As Safe (GRAS) list 
of the FDA and are used to treat malaria in babies as young as two 
weeks old; therefore, they certainly are safe for the possible pre-
vention and treatment of COVID-19. However, they are NOT FDA 
approved and are not meant to diagnose, monitor, treat, or cure any 
viral disease. Since they are on the GRAS list with the FDA, they can 
go into Phase II trials without the safety trial in Phase I.

The role of antimalaria compounds as nutraceuticals in a na-
sal spray for treating a viral disease in the nasopharynx

The goal is to use the NutraNanoSphere™ (NNS) micellized com-
ponents to develop an easily atomized nasal spray to prevent and 
treat COVID-19 and any other viruses in the nasal passage. Based 
on our experience and a significant literature review of enveloped 
viruses, including coronaviruses, several viral reagents deserve 
clinical evaluation to reduce transmission of SARS- CoV-2 in the Na-
sopharynx. Research to test this could include evaluating existing 
or specifically tailored new formulations in well-designed in vitro 
viral inactivation assays. Clinical trials on specific population-based 
interventions with the most at-risk group populations should then 
be undertaken.

The property of the formulation and the delivery device’s design 
will influence the nasal sprays’ dispersion behavior. Determining 

the droplet size distribution during a spraying treatment is chal-
lenging since the actuation is complete in about a tenth of a second. 
Furthermore, regulatory guidance demands that the particle size 
of the drug in droplet form must be determined to understand bet-
ter how a nasal spray product interacts with the body. We have the 
smallest micellized components in the 3-10 nm diameter range. 
Compliance with the particle size and bioavailability sets the stan-
dard for the nasal spray application and complements these oral 
administration components. Finally, since our nutraceuticals are 
on the GRAS list of the FDA, the NNS can be used as a daily preven-
tative and treatment application with minimal concern for toxicity.

The procedures for developing a nasal spray to neutralize the 
SARS-Co-2 (COVID-19) in the Nasopharynx

•	 Develop a list of the possible candidates as previously listed.

•	 Conduct research in well-designed in vitro viral inactivation 
assays to test each component separately. Since each of the 
NutraNanoSphere™ (NNS) components are entirely water-
soluble, cell culture testing as a function of the NNS compo-
nents’ concentration can be easily measured.

•	 The next step would combine NNS components, e.g., of the 
top three, and test for viral neutralization synergism.

•	 From the experiment data, the most effective formulation for 
a nasal spray can be developed.

•	 Begin clinical studies to determine the safety of administra-
tion and follow the virus’s nasal passage’s clearing.

•	 Conduct clinical trials in patients using the same combination 
orally in these patients and evaluate viral clearance in the na-
sopharynx and the saliva.

•	 Develop protocols for preventing the SARS-Co-2 virus by us-
ing a combination of a prophylactic nasal spray and an oral 
dose of NNS formulations daily in the most at-risk population 
groups.
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Development of an early diagnostic test to measure IgA in sa-
liva

Furthermore, a diagnostic test to measure IgA in saliva would 
enable very early detection, an average of 60 days before the IgG 
antibodies are detected. Early detection and treatment of the CO-
VID-19 in the nasopharynx will enable the anti-Covid-19 nasal 
spray to be used to kill the virus before it infects the lungs. Figure 5 
shows the importance of early detection salivary IgA in IgG positive 
COVID-19 patients. B-cells produce IgA in mucous membranes, the 
largest antibody class with dimer and secretory forms [74]. The IgG 
test currently used for detecting COVID-19 is also 91% positive for 
IgA in a study of 53 patients [75]. The IgA COVID-19 antibodies have 
over a 9-fold range of concentration in a study of 83 patients [76]. 
The average lapse time between salivary IgA positive patient, and 
the later PCR positive test is 61 days (n = 10; range 32-109 days) 
[77]. There appears to be a correlation between disease severity 
and IgA levels [75,76]. The COVID-19 IgA appears earliest before 
IgM about two days after viral exposure [77,78]. The secretory IgA 
may be protective by reducing the possibility of lung involvement 
[75]. Importantly, a diagnostic test to measure IgA in saliva would 
enable very early detection, an average of 60 days before the IgG 
antibodies are detected [77].

Development of a vaccine against COVID-19

The ideal vaccine would include both mucosal IgA and systemic 
IgG neutralizing antibody production.

Figure 6 shows our approach to a possible immunogen. The 
NutraNanoSpheres™ (NNS) may be loaded with spike protein and 
used as an oral or injectable vaccine. Furthermore, the micelles may 
be loaded with dinucleotide CpG or an entity that would activate 
NKCs to produce cell- mediated immunity against the COVID-19.

There are several ways to facilitate vaccine development. First, 
the micelles are 10-30 times smaller than the 100nm SARS-Co-2 vi-
rus (Figure 3). The surface of the NNS may be modified to bind spe-
cifically to the spike proteins on the COVID-19. Besides preventing 
host cell invasion, the cross linking of the NNS with viruses would 
facilitate an adjuvant effect helping boost the immunization pro-
cess. Second, the binding of the modified NNS to the spike proteins 

expressed on the surface of viral infected cells could activate the 
NKC to destroy the viral infected cells. Third, the NNS could carry 
CpG to help activate the NKCs even more. Finally, there may be a 
way to use a family of micellized antivirals to break up the virus 
and introduce it as an immunogen and have the patient produce 
their immunity against the virus. We see this with malaria in the 
form of an “in vivo immunization.” The parasite presents its frag-
ments as antigens to the patient’s immune system during a daily 
16-day treatment, resulting in the patient being immune for years 
against the Plasmodium falciparum despite repeated assaults by 
malaria ladened mosquitoes [70-72]. Using the antiviral-NNS tak-
en orally there may be the possiblity that the SARS-Co-2 could be 
broken down to present antigens to develop a long-term immunity 
to the virus.

Conclusions

Figure 7 is a summary of the ways based on this review of how a 
virus may be destroyed, leading to long-term immunity.

•	 NKC activity is increased to destroy viruses and virally in-
fected cells using nutraceuticals.

•	 NutraNanoSpheres™ act as carriers of antivirals or thera-
peutic antigens (e.g., spike proteins, Nano-binding lectins, 
and Mannose-binding lectins) to facilitate destroying and 
developing immunity against the COVID-19.

•	 Use RNA/metabolic Inhibitors against the virus

•	 Production of therapeutic antibodies which can be delivered 
by the NNS

•	 Therapeutic NNS, which have surface markers to attach di-
rectly to the spike glycoproteins, may be utilized to prevent 
their invasion.

The bioavailability of important antiviral compounds, their syn-
ergism with each other, boosting the Natural Killer Cells (NKC), the 
importance of early detection with the initial measurement of IgA 
in the nasal passage using a saliva test, and the development of “in 
vivo immunization”, as we experienced with malaria, are ways to 
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effectively kill viruses “once and for all”. Using an analogy from our 
cancer research, we try to cure cancer before it metastasizes. With 
COVID-19, we want to stop it in the nose before it “metastasizes” 
to the lungs.

Figure 5: Importance of Salivary IgA Immunity in  
IgG Positive COVID-19 Patients.

Figure 6: The NutraNanoSpheres™ may be loaded with spike 
protein and used as an oral or injectable vaccine. Furthermore, the 

micelles may be loaded with CpG dinucleotide or an entity that 
would activate NKCs to produce cell-mediated immunity against 

the COVID-19.

Figure 7: Pathways to the killing of a virus.

Epilogue

There will be a day soon when the pharmacy will be nearly de-
void of bottles with pills. A customer will have their prescription 
read by a bar code, and a program will dictate the dispensing that 
will occur. There will be two sections of the pharmacy, each with 
its dispensing machine. There will be a new pharmacy that will 
allow an individual to dispense the customized health and well-
ness products in a droplet, water-soluble form called NutraNano-
Spheres™ (NNS). These NNS are comprised of naturally produced 
micelles with specific nutraceuticals residing in each nanosphere. 
Of course, there will be premade NNS formulations in squeeze 
dropper bottles for various health and wellness applications. The 
other pharmacy section will house the MedNanoSphere™ formula-
tions, which are custom made by the pharmacist. Depending on the 
proper dosing formula based on the sex, age, national origin, medi-
cal history, allergies, etc., the pharmacist would determine the drop 
mixtures and duration of the treatment on a customized basis. The 
side effects that affect the patient and place the pharmaceutical 
companies into a sea of lawsuits will be greatly minimized. Final-
ly, the nanospheres’ incredibly small sizes will allow the passage 
of much-needed biologics through the skin into the bloodstream 
while also surviving the stomach if oral dosages are utilized. The 
stability of the nanosphere products will allow for long shelf lives 
without the need for refrigeration. Yes, that day is evolving to cure 
the world’s most deadly diseases, including parasitic, bacterial, and 
viral infections.
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