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ANTE-VIRAL COMPOUNDS AND METHODS FOR ADMINISTRATION THEREQY

FIELD OF THE INVENTION

{3317 The present invention relates to the use of anti-viral drugs used with different
mechanisms of action for the treating or preventing of COVID-19 (also known as SARS-CoV-2}
viral infections and reducing medical complications related to COVID-19 viral disease. The
present invention also relates to compositions of new chemical entity antiviral drugs and
repurposing of existing drugs with antiviral activity into new compositions and combinations,
including the introduction of these compounds, used in these various new combinations that are

incorporated into new pulmonary, and new oral, delivery systems.

163321 The anti-COVID-19 compounds of the present invention comprise a backbone that
includes a drug compound with a particular antiviral mechanism of action, chemically linked
with other specific antiviral drugs with different mechanisms of action. The backbones comprise
a mechanism that includes, but is not limited to, five major classes of antiviral drugs: 1)
phosphatidylserine (PS) modulators that are cortisol and androgen receptor modulators
(GCRM/ARMSs); 2) Entry Inhibitors (Els) that are Angiotensin Converting Enzyme-2 (ACE-2)
Receptor Blockers that work as ACE-2 attachment entry inhibitors (AEIs) and/or fusion
inhibitors (FIs); 3) Protease Inhibitors (PIs); 4) RNA-dependent RNA polymerase inhibitors
{RdRpls) some of which are endosome acidifiers {EAs) that interfere with the replicase and
replicase complex including NTPase/RNA-helicases; and 5) MicroRNA Inhibitors (MRIs). The
chemical linkage between antiviral agents may comprise one or more carbonate or carbamate

groups.
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BACKGROUND

100037 Rapid advances in technology of all kinds and advances in travel and globalization have
had substantial impacts on improving the human condition within the United States and
internationslly. These advances, however, have proven to be a double-edged sword, aliowing for
the casy spread of invasive pathogens causing disease, whether it be accidental or intentional.
The Umited States government has been proactive in its work to legislate and fund medical
couniermeasures work in response to the potential for public health emergencies initiated by the
introduction of pathogens. Key among these responses have been the 2004 Project Bioshield Act
and the 2006 Pandemic and All Hazards Preparedness Act, the latier of which provides
ppportunities through the Biomedical Advanced Research and Development Authority

(BARDA).

{00047 The National Institute of Allergy and Infectious Diseases Institutes of Health (NIAID), a
component of the National Institute of Health (NIH), maintains g list of emerging infectious
diseases and pathogens for purposes of prioritization and research guidance. Pathogens are
prigritized from A~C based on the tratts of transmissibility, morbidity, moriality, and diagnostics.
With the global pandemic of COVID-19, which first arose in the city of Wuhan in the Hubei
province of the Peoples” Republic of China (PRC) and then spread around the world, COVID-19
was placed on this list with medical countermeasures (MOCMs) receiving the highest level of
priority. The prioritization of MCMs was used as a springboard for study of a series of re-
purpesed compounds with five different mechanisms of action that have been demonstrated to

have COVID-19 antiviral activity and thus have potential as MCMs.
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100057 In the evolution of antiviral therapy for humen imnmunedeficiency virus {(HIV), drug
therapy now consists ahmost entirely of drugs and drug regimens containing multiple
mechanisms of action to conirol the inttiation and process of HIV viral replication. It was found
through experience that a single mechanism was often not sufficiently effective as monotherapy
and that the HIV virus would develop resistance rapidiy. In the same way, multi-mechanism
therapy of the COVID-19 virus will be more efficacious with drugs having different mechanisms
co-admindstered as mixtures or fixed dose combinations. The present invention identifies these
combination therapies, their method of use and treatment, and novel modes of administration and
delivery tailored specifically for the treatment of COVID-19. The present invention also includes
a novel pulmonary and oral delivery system for new chemical entity combinations of fixed dose
combinations of anti-COVID-19 drugs which dissociate affer administration into their original
compaonents, as metabolites, that enables more efficient administration and, in the case of

pulmonary delivery, delivery more directly o the site of infection in the lungs.

100061 The bllowing sections will provide detatled information on the compounds with the five
major classes of antiviral drug mechanisms of Steroid Glucocorticoid Receptor and Androgen
Receptor Modulators, Els, Pls, RdRypks, and MRIs as exemplified by the compounds
dexamethasone, valsartan, rupintrivir, remdesivir and its ribose alcohol active metabolite GS-
441524, and hydroxychloroquine, and explains why their activity levels as antivirals against
RNA viruses prioritizes their clinical testing for use in mitigation of the duration of COVID-19
infection, severity of COVID-19 infection, and reduction of mortality associated through
COVID-19 infection and the reduction of incidence of pneumonia caused by COVID-19

mnfection.



WO 2021/195661 PCT/US2021/070300

100071 Dexamethasone is a re-purposed marketed drug that has been placed into a human
chimcal irial population for COVID-19 as a single agent. Dexamethasone is a potent synthetic
member of the glucocorticoid class of steroid drugs with pleiotropic effects on multiple signaling
pathways. The biological target is the glucocorticoid receptor. Anti-inflammatory and
immunosuppressive effects of dexamethasone are approximately 30 times more potent than
cortisol. Anti-inflammatory effects are complex, but primnarily via inhibition of inflammatory
cells and soppression of expression of inflamumatory mediators. To exert an effect, the steroid
molecule diffuses across cell membranes and binds o glucocorticoid receptors, which causes a
conformational change in the receptor. The receptor-glucocorticoid complex is able to move into

the cell nucleus, where it dimerizes and binds to glucocorticoid response clements.

[0008] The anti-inflammatory effects of dexamethasone are complex, but primarily via
inhibition of inflammatory cells and suppression of expression of inflammatory mediators. Use is
for treatment of inflammatory and immune-mediated disease formulated for intravenous and oral
administration. In the present invention, the dexamethasone drug product will be delivered
directly to the respiratory tract, including nasal, throat, and lung tissue, via inhalation from a
vape pen or electronic cigarette/portable medical vaporizer in either a free base gas form or
ultrafine particles and in combination during inhalation with antivirals like remdesivir or
remdesivir’s ribose alcohol active metabolite GS-441524. Like most steroid compounds,

dexamethasone is a cortisol/glucocorticoid and androgen modulator (GCRM/ARMs).

1000971 Dexamethasone has at least three general mechanisms of anti-viral action effect against

COVIE-19. The first anti-viral effects are mediated through binding of its molecules lo
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glucocorticold response elements (GREs) present in some viral genomes. The second is through
binding of these molecules fo phosphatidylserine (PS) present in the envelope of all enveloped
viruses, and the third is through signaling effects in the immune system that modudate
gppropriate responses 1o the viral pathogens that faciiitate immune response without an

gxaggerated effect that damages fissue.

100187 The mechamsam of action through binding to GRE's is as follows: Viruses that infoct
animals and humans infect cells by placing thelr genetic material within the ovtoplasm and/or
macleoplasm of the infected cell, “Response elements” within the genome, which may comprise
coding regions or non-coding regions, respond o molecular signaling of the host cell and/or
other elements of the virus' own molecular network. Viruses often have GREg, namely response
elements that are under the influence of ghicocorticoid signaling mediated by the binding of

cortisol {or other glucocorticoids} fo the glucocorticold receptor (GUR).

100117 Viruses that have been identified as baving GREs include: COVID-19, MERK, SARS,
Herpes Virus7 (HHY-T), Kaposi’s Sarcoma-Associated Herpes virus {or Human Herpes Virus-8

THHVY-8], Varicla (Small Pox) virus, Vaccinia virus, Cowpox viras, and Monkey-pox virus,

100121 Binding of dexarnethasone, as GCR and androgen receptor {AR) modulators, also
modulate the viral GRE o directly or indirectly inhibit Rindamental viral functions (including,
but not limited to genetic replication, production of virus-associated proteins, assembly of
genetic material and viral proteins info cornplete viruses, ncreasing genetic diversity, promotion

of viral active or passive viras release from the cell, and viral infectivity.
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1001371 The mechanisms of anti-viral action related to PS8 binding are as follows: PS is normally
sequestered fo the inner leaflet of the plasma membrane bilayer, but during apoptosis the
mechanism that normally mainiains PS in the inner leaflet (s down-regulated, asllowing the
appearance of P8 on the cell surface. PS exposure is a recognition signal for phagocytic cells that
clear dyving cells. Several macrophage receptors have been implicated in recognizing PS on
apoptotic cells, including various scavenger receptors, CD36, T4, and PS receptor (PSR
Thus, PS has a demonstrated ability to mediate cell-cell interactions and to fimction as a Hgand

for a varietly of PS-binding receptors.

100147 Enveloped viruses cxpose PS on their host-captured lipid bilayer mernbranes constantly.
Enveloped viruses uiilize this PS-exposure to evade attacks by the hurman immune system and to
enter phagocytic cells like monocyies/macrophages making iis appesrance in the viral membrane

highly suspect as a factor in virus-target cell fusion.

100157 Valsartan, as an antiviral entry inhibitor (EI), 18 a re-purposed marketed drug that conldd
be rapidly placed into a human elinical rial population for COVID-18. Valsartan, 8 compound
that has been approved as an antihypertensive, is in the class of angiotensin receptor blocker
{ARB} drugs. ARBs block the angiotensin-2 converting enwyime (ACE-2) receptor that is
physiologically involved in the regulation of blood pressure, among other functions. This ACE-2
receptor 18 also the ligand expressed on the swrface of buman hung cells to which the COVID-198
virus spike protein (8P} binds to initiate the process of cellular infection, including attachment,
membrane integration, and viral RNA insertion. By blocking access to the ACE-2 receptor

expressed on human lung cells, valsartan, or other ARBs, work as both atiachment entry
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inhibitors {AEIs) and/or fusion inhibitors (FIs) that inhibit the binding of the COVI-19 spike
protein from binding to the lung epithelial cells which results in 5P conformational change to

allow membrans foston and viral RNA insertion.

100161 Oral administration of valsartan, as an exemplar of ARBs, would be limited in #s utility,
in the case of its use for the treatment for COVID-19, because of its systenuc effect on blood

pressure, which would be dose related,

100171 Rupintrivir, as an antiviral protease inhibitor (P}, is a re-purposed clinical stage drug
that could be rapidly placed into a human clinical trial population for COVID-19. Rupintrivir, &
compound that was originally developed by Plizer a5 an antiviral drug for the common cold
caused by picornavirus infection, is in the class of 3C protease drugs designed to block the
protease that cleaves the polyorotein of RNA viruses. While there are differences in the RNA
genetic sequences of the cleavage sites targeted by picornavirus proteases o those by
coronaviras protease cleavage sites for COVID-19, the proteases are sufficiently similar that the
activity inhibited is “3C Like” GCL) and can be blocked or inhibited in the same manner, and
even more efficiently in a combination with other related protease inhibitors, like the HIV
protease inhibitors, as exemplified by ritonovir, possibly due to enhanced stearic hindrance, or
the Hepatitis C profeases that have inhibilory effects on the other proteases involved with
COVID-19 infections, including the cathepsin L-dependent viral glycoprotein involved in the
activation via SARS-CoV S-protein cleavage at S1/S2 boundary under low pH conditions, and
involvement of transmembrane protease serine 2 (TMPRSS2), which is active in triggering the

cleavage of trimer S-protein (Simmons et al., 2005; Millet and Whittaker, 2015) .




WO 2021/195661 PCT/US2021/070300

100181 Ritonovir, as an antiviral protease inhibitor (P13, is a re-purposed marketed anti-HIV drug
that could be rapidly placed into a human clinical trial population for COVID-19. Ritonovir, and
other HIV Plg, like atazanovir, are compounds that were originally developed as antiviral drogs
in the class of HIV protease drugs designed to block proteases that cleave polyproteing. The
proteases for HIV and coronaviruses are sufficiently functionally similar that the activity
inhibited 1s “3C Like” (3CL) and can be blocked or inhibited in the same manner, and even more
efficienily in a combination with other relaied protease inhibitors, like the picornavirus PI,

rupintrivir, posstbly due to enhanced stearic hindrance.

100197 Myricetin is a re-purposed marketed supplement that could be rapidly placed info a
human clinical irial population for COVID-19. Myricetin is an RNA-dependent RNA
polvmerase inhibitor (RdRpl) that interferes with the COVIE-19 replicase/replicase complex.
Specifically, it inhibits NTPase/RNA-helicases (that unwind highly base-paired regions of the
RNA genome and supply energy for the polymerization process). Myricetin is a common plant-
derived flavonoid and is well recognized for its nutraceutical value. It is one of the key
ingredients of various foods and beverages. Myricetin also impacts the biochemical efficacy and
binding ability of large intraceliular biomolecules. Myricetin has been shown to inhibit cellular
RNA polymerase. Myricetin (CID 5281672) also inhibits closely related SARS-CoV helicase

with an IC50 value of 2.7 uM and acceptable selectivity index.

100207 Rifampin, a8 re-purposed marketed drug that could be rapidly placed inte 2 human clinical
trial population for COVID-19, Rifampin is an RNA-~dependent RNA polymerase inhibitor

{RdRpI} that interferes with the COVID-19 replicase/replicase complex. Like myricetin, it
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inhibits NTPase/RNA-helicases (that unwind highly base-paired regions of the RNA genome and
supply energy for the polymerization process). Rifampin, also known as rifampicin, is the
prototypical antibiotic in its class used to treat several types of bacterial infections. Crystal
structure data and biochemical data suggest that rifampicin binds to the pocket of the RNA
polymerase B subunit. The rifampin drug, acting as an inhibitor, prevents RNA synthesis by
physically blocking elongation, and thus preventing synthesis of host bacterial proteins. By this
"steric-occlusion" mechanism, rifampicin blocks synthesis of the second or third phosphodiester
bond between the nucleotides in the RNA backbone, preventing elongation of the 5' end of the
RNA transcript past more than 2 or 3 nucleotides. Rifampin thus binds to RNA polymerase at a
site adjacent to the RNA polymerase active center and blocks RNA synthesis by physically
blocking the formation of the phosphodiester bond in the RNA backbone, preventing exiension
of RNA products beyond a leagth of 2-3 nucleotides. Therefore, rifampin has been shown to

inhibit cellular RNA polymerase.

100217 Remdesivir {£35-5734} is a re-purposed clinical stage anti-Ebola RdRpis drug that could
be rapidly placed into a homan elinical trisl population for COVI-19 in inhaled delivery
systems as well as a combination therapy with other antivirals, Remdesivir was reported to
inhibit SARS-CoV and MERS-CoV replication in multiple in vitro systems, including primary
human airway epithelial cell coltures with submicromeolar BEC30 values (Sheahan et al, 2017).
Hxperimental evaluation of (G8-5734 in 8 mouse model of SARS-CoV infection showed that its
prophyiactic and carly therapeutic administration reduced lung viral load and improved
respiratory function along with other clintcal signs. Similarly, it has shown antivival activity in

SARS-CoV-2 in-vilro models and was evaluated in the U.S. and other countries in clinical trials
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for COVID-19 and has been cleared for the use in the UK, by FDA, first with an emergency use
authorization (EUA) and then through a New Drug Application (NDA) in an intravenous

formulation for moderate o severe COVID-19 patients in a hospiial setting.

[0022] Hydroxychloroquine is a re-purposed marketed drug that could be rapidly placed into a
human clinical trial population for COVID-19 in a respiratory format delivered by an electronic
cigarette or vape pen to maximize local concentrations to nasal, throat, and lung tissue while
minimizing systemic concentrations that could result in significant concentrations accumulating
in cardiac tissue that might adversely affect heart rhythm. Hydroxychloroquine is a microRNA
inhibitor (MRI) and endosome acidifier (EA) that is an aminoquinoline class antimalarial drug
that was developed as a derivative of the drug quinine. Hydroxychloroquine has been shown in
in-vitro systems to have inhibitory effects of coronavirus replication and there has been
anecdotal evidence of clinical benefit in in-vivo human usage. A microRNA (miRNA) is a small
non-coding RNA molecule (containing about 22 nucleotides) found in plants, animals, and some
viruses, including SARS-CoV-2 that functions in RNA silencing and post-transcriptional
regulation of gene expression. It has been found that miRNAs function via base-pairing with
complementary sequences within mRNA molecules. As a result, these mRNA molecules are
silenced, by one or more of the following processes: (1) Cleavage of the mRNA strand into two
pieces, (2) Destabilization of the mRNA through shortening of its poly(A) tail, and (3) Less
efficient translation of the mRNA into proteins by ribosomes. miRNAs resemble the small
interfering RNAs (siRNAs) of the RNA interference (RNAi) pathway, except miRNAs derive
from regions of RNA transcripts that fold back on themselves to form short hairpins, whereas

siRNAs derive from longer regions of double-stranded RNA. The human genome may encode

10
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over 1900 miRNAs. MRIs, such as quinine lack alkaloids, such as hydroxychloroquine, and
interfere with the formation and metabolic activity of miRNAs that are integral to viral

replication processes of COVID-19.

BRIEF SUMMARY OF THE INVENTION
1002371 The present invention relates to the use of PS GR/AR modulators or getive agents {e.g.,
dexamethasone), optionally in combination with at least one other agent, for treating or

preventing COVID-19 infection disease and iis complications.

100247 The present invention also relafes {o the pulmonary administration of valsartan, and
includes but is not imited to, the other drugs in the ARB class, in this respiratory mode of
administration, which encompasses, but is not imited 1o, inhalers, nebulizers, and

clectronic/vaping cigarettes.

100251 The present invention also relates to the use of ARBs as Els {e.g., valsarian}, optionally
in combination with at least one other agent with 8 &ifferent COVID-19 antiviral mechanizm, for
treating or preventing COVID-19 infection disease and its complications. These ARBs can be

delivered in both oral and respiratory formats,

100261 The present invention also relates to the use of rupintrivir as a P, optionally in

combination with a complimentary PI, including an HIV P, like ritonovir, and at least one other

agent with a different COVID-19 antiviral mechanisms, for treating or preventing COVID-19

11
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infection disease and its complications. These Pls can be delivered in both oral and respiratory

formats.

100271 The present invention also relates to the use of a picornavirus 3C or 3C like (3CL) PL,
such as rupinirivir, and at least one other agent with a different COVID-19 antiviral mechanism,
for treating or preventing COVID-19 mfection discase and its comphications including Pls and
drugs with activily against cathepsin L-dependent viral glycoprotein and or transmembrane
protease serine 2 (TMPRSS2). These Pls can be delivered in both oral and respiratory formats,
optionally in combination with one or more of the complimentary anti-viral drugs from the five

classes outlined above.

100281 The present invention also relates to the use of flavonoids, exemplified by myricetin, as
an RdRpl that interferes with the replicase complex, optionally in combination with another
RdRpl such as rifampin, and at least one other agent with a different COVID-19 antiviral
mechanisns, for reating or preventing COVID-19 infoction disease and its complications. These

RdRpls can be delivered in both oral and respiratory formats.

100297 The present invention also relates {o the use of rifampicin-class antiblotics, exemplified
by rifampin, as RdRpls that interfere with the replicase complex, optionally in combination with
another RARpl such as myricetin, and at least one other agent with a different COVID-19
antiviral mechanisms, for treating or preventing COVID-19 infection disease and its

complications. These RdRpls can be delivered in both oral and respivatory formats.

12
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100307 The present invention also relates to the use of remdesivir or its active ribose alcohol
metabolite as RdRpls that interfere with the replicase complex, optionally in combination with
one or more RdRpls such as myricetin and or rifampin, and at least one other agent with a
different COVID-19 antiviral mechanisms, such as dexamethasons or hydroxyvehloroquine (in its
racemic mixiure or purified enantiomers), for {reating or preventing COVI-19 infection disease

and ifs complications. These RARpls can be delivered in both oral and respiratory formats.

[0031] The present invention also relates to the use of hydroxychloroquine and related
aminoquinolines and aryl-aminoalcohols as MRIs and EAs that interfere with the miRNA
formation that inhibits viral replication, optionally in combination at least one other agent with a
different COVID-19 antiviral mechanism, for treating or preventing COVID-19 infection disease

and its complications. These MRIs can be delivered in both oral and respiratory formats.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0032] In one embodiment, the present invention includes a pulmonary delivery system that
comprises two, three, or more drugs that are joined through a chemical linkage or linker that is
covalently linked at one end to one drug compound on a suitable attachment chemical group and
covalently linked at the other end to another drug compound, also on a suitable attachment
group, thus forming a new chemical entity (NCE) drug conjugate that can be then pyrolytically
decoupled by heat in a medical vaporizer, including portable medical vaporizers like electronic
cigarettes and vape pens, to present to patients inhaled drugs that are combinations of
compounds characterized in other settings that are introduced to the patient in a gas or ultrafine

particle aerosol form. In one embodiment, the NCE at an appropriate therapeutic dosage level is

13
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loaded into a cartridge of an electronic cigarette with replaceable cartridges, or a single use
electronic cigarette. When the electronic cigarette, having a temperature setting feature, is
activated, the heat generated in the electronic cigarette, 380-480 degrees Fahrenheit, is sufficient
to break the bonds on the chemical linkage or linker to the attached therapeutic compounds so
that the inhaled drug vapor gas aerosol or aerosol of ultrafine particles contains the therapeutic
drugs that are released for inhalation to the human or animal patient. The chemical linkage

between antiviral agents may comprise one or more carbonate or carbamate groups.

[0033] In one embodiment, the present invention includes the pulmonary delivery of drugs with
one or more Entry Inhibitors (EIs) paired with one or more RNA-dependent RNA polymerase
inhibitors {RdRpls} including, but not mited to, a combination of valsartan + rifampin, a
combination of valsartan + myricetin, and a combination of valsartan + remdesivir or a
combination of valsartan + remdesivir’s ribose alcohol active metabolite GS-441524. The
valsartan/rifampin combination may be administered by a nebulizer device with therapeutically
appropriate doses loaded in powder or paste form or by vapor through an electronic cigarette
where the valsartan and rifampin compounds are covalently linked through a chemical linker to
form a new chemical entity compound, BB-700, with the base compounds, valsartan and
rifampin, forming the two major functional components that dissociate into metabolites
comprising valsartan and rifampin base compounds through heat providing the vaporization in
the electronic cigarette, such that the compounds delivered in a vapor format to lung cells will be
the valsartan and rifampin components. Alternatively, valsartan + myricetin may be
administered by a nebulizer device with therapeutically appropriate doses loaded in powder or

paste form or by vapor through an electronic cigarette where the valsartan and myricetin

14
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compounds are covalently linked through a chemical linker to form a new chemical entity
compound, BB-701, with the base compounds, valsartan and myricetin, forming the two major
functional components that dissociate into metabolites comprising valsartan and myricetin base
compounds through heat providing the vaporization in the electronic cigarette, such that the
compounds delivered in a vapor format to lung cells will be the valsartan and myricetin
components. In another embodiment, valsartan and remdesivir can be administered by a
nebulizer device with therapeutically appropriate doses loaded in powder or paste form or by
vapor through an electronic cigarette where the valsartan and remdesivir compounds are
covalently linked through a chemical linkage or linker to form a new chemical entity compound,
BB-702, or BB-702B for valsartan and the ribose alcohol active metabolite GS-441524 of
remdesivir, with the base compounds, valsartan and remdesivir (or its ribose alcohol active
metabolite), forming the two major functional components that dissociate into metabolites
comprising valsartan and remdesivir (or its ribose alcohol active metabolite) base compounds
through heat providing the vaporization in the electronic cigarette, such that the compounds
delivered in a vapor format to lung cells will be the valsartan and remdesivir (or its ribose

alcohol active metabolite) components.

[0034] In one embodiment, the present invention includes the pulmonary delivery of drugs with
one or more Entry Inhibitors (EIs) paired with one or more protease inhibitors including, but not
limited to, a combination of valsartan + rupintrivir. The valsartan and rupintrivir combination
may be administered by a nebulizer device with therapeutically appropriate doses loaded in
powder or paste form or by vapor through an electronic cigarette where the valsartan and

rupintrivir compounds are covalently linked through a chemical linker to form a new chemical

15
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entity compound, BB-703, with the base compounds, valsartan and rupintrivir, forming the two
major functional components that dissociate into metabolites comprising valsartan and rupintrivir
base compounds through heat providing the vaporization in the electronic cigarette, such that the
compounds delivered in a vapor format to lung cells will be the valsartan and rupintrivir

components.

[0035] In one embodiment, the present invention includes the pulmonary delivery of drugs with
one or more Entry Inhibitors (EIs) paired with one or more MRIs including, but not Hmited o, a
combination of valsartan + hydroxychloroquine. The valsartan and hydroxychloroquine
combination can be administered by a nebulizer device with therapeutically appropriate doses
loaded in powder or paste form or by vapor through an electronic cigarette where the valsartan
and hydroxychloroquine compounds are covalently linked through a chemical linker to form a
new chemical entity compound, BB-704, with the base compounds, valsartan and
hydroxychloroquine, forming the two major functional components that dissociate into
metabolites consisting of the valsartan and hydroxychloroquine base compounds through heat
providing the vaporization in the electronic cigarette, such that the compounds delivered in a

vapor format to lung cells will be the valsartan and hydroxychloroquine components.

[0036] In one embodiment, the present invention includes the pulmonary delivery of one or
more RdARpls inchuding, but not Hmited to, a combination of rifampin and myricetin. The
rifampin and myricetin combination can be administered by a nebulizer device with
therapeutically appropriate doses loaded in powder or paste form or by vapor through an

electronic cigarette where the rifampin and myricetin compounds are covalently linked through a
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chemical linker to form a new chemical entity compound, BB-705, with the base compounds,
rifampin and myricetin, forming the two major functional components that dissociate into
metabolites consisting of the rifampin and myricetin base compounds through heat providing the
vaporization in the electronic cigarette, such that the compounds delivered in a vapor format to

lung cells will be the original rifampin and myricetin components.

[0037] In one embodiment, the present invention includes the pulmonary delivery of one or
more RNA-dependent RNA polymerase inhibitors { RdEpls} and one or more MRIs, including
bt not limited to, a combination of rifampin + hydroxyehlorequine, a combination of myricetin
+ hydroxychloroquine, or a combination of remdesivir + hydroxychloroquine or a combination
of remdesivir’s ribose alcohol active metabolite GS-441524 + hydroxychloroquine. The rifaxnpin
and hydroxyehioroguine combination can be administered by a nebulizer device with
therapeutically appropriate doses loaded in powder or paste form or by vapor through an
electronic cigarette where the rifampin and hydroxychiorogquine compounds are covalently
linked through a chemical linker to form a new chemical entity compound, BB-706, with the
base compounds, rifampin and hydroxychlioroguine, forming the two major functional
components that dissociate into metabolites consisting of the rifampin and hydroxychloroguine
base compounds through heat providing the vaporization in the electronic cigarette, such that the
compounds delivered in a vapor format to lung cells will be the rifampin and
hydroxychloroquine components. Alternatively, myricetin + hydroxychloroquine can be
administered by a nebulizer device with therapeutically appropriate doses loaded in powder or
paste form or by vapor through an electronic cigarette where the myricetin and

hydroxychloroquine compounds are covalently linked through a chemical linker to form a new
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chemical entity compound, BB-707, with the base compounds, myricetin and
hydroxychloroquine, forming the two major functional components that will dissociate into
metabolites consisting of the myricetin and hydroxychloroquine base compounds through heat
providing the vaporization in the electronic cigarette, such that the compounds delivered in a
vapor format to lung cells will be the myricetin and hydroxychloroquine components. In another
embodiment, remdesivir, or remdesivir’s ribose alcohol active metabolite GS-441524, and
hydroxychloroquine can be administered by a nebulizer device with therapeutically appropriate
doses loaded in powder or paste form, or by electronic cigarette (vape pen or medical vaporizer)
vapor in a gas or ultrafine particle aerosol through an electronic cigarette where the remdesivir
(or its ribose alcohol active metabolite GS-441524) and hydroxychloroquine compounds are
covalently linked through a chemical linkage or linker to form a new chemical entity compound,
BB-708 (or BB-708B in the case of the combination with the remdesivir ribose alcohol active
metabolite GS-441524), with the base compounds, remdesivir (or its ribose alcohol active
metabolite GS-441524) and hydroxychloroquine (either in its racemic mixture or purified R or S
enantiomers), forming the two major functional components that dissociate into metabolites
consisting of the remdesivir (or its ribose alcohol active metabolite GS-441524) and
hydroxychloroquine base compounds through heat providing the vaporization in the electronic
cigarette, such that the compounds delivered in a vapor format to lung cells will be the
remdesivir (or its ribose alcohol active metabolite GS-441524) and hydroxychloroquine

components.

[0038] In one embodiment, the present invention includes the pulmonary delivery of one or

more RNA-dependent RNA polymerase inhibitors {RdRpis} and one or more Pls including, but
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not imited o, a combination of rifampin + ritonavir. The rifampin and rifonavir combination can
be administered by a nebulizer device with therapeutically appropriate doses loaded in powder or
paste form or by vapor through an electronic cigarette where the rifampin and ritonavir
compounds are covalently linked through a chemical linker to form a new chemical entity
compound, BB-709, with the base compounds, rifampin and ritonavir, forming the two major
functional components that dissociate into metabolites consisting of the rifampin and ritonavir
base compounds through heat providing the vaporization in the electronic cigarette, such that the
compounds delivered in a vapor format to lung cells will be the rifampin and ritonavir

components.

[0039] In one embodiment, the present invention includes the pulmonary delivery of one or
more RNA-dependent RNA polymerase inhibitors {RdRpis} and one or more ghucocorticoid
steroids or glucocorticoid receptor or androgen receptor modulators {GCRM/ARMS) including,
but not limited 1o, a combination of remdesivir (or remdesivir’s ribose alcohol active metabolite
(GS-441524) + dexamethasone. The remdesivir (or remdesivir’s ribose alcohol active metabolite
(GS-441524) and dexamethasone combination can be administered by a nebulizer device with
therapeutically appropriate doses loaded in powder or paste form, or by vapor through an
electronic cigarette where the remdesivir (or remdesivir’s ribose alcohol active metabolite GS-
441524) and dexamethasone compounds are covalently linked through a chemical linkage or
linker to form a new chemical entity compound, BB-710 (for the compound containing
remdesivir) and BB-710B (for the compound containing remdesivir’s ribose alcohol active
metabolite GS-441524), with the base compounds, remdesivir (or remdesivir’s ribose alcohol

active metabolite GS-441524) and dexamethasone, forming the two major functional
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components that dissociate into metabolites consisting of the remdesivir (or remdesivir’s ribose
alcohol active metabolite GS-441524) and dexamethasone base compounds through heat
provided by the vaporization in the electronic cigarette or medical vaporizer, such that the
compounds delivered in a vapor format to lung cells as a gas or ultrafine particles in an aerosol
will be the remdesivir (or remdesivir’s ribose alcohol active metabolite GS-441524) and

dexamethasone components.

[0040] In one embodiment, the present invention includes the pulmonary delivery of one or
more PIs and one or more MRIs including, but not linuted to, a combination rupintrivir +
hydroxychloroquine. This combination can be administered by a nebulizer device with
therapeutically appropriate doses loaded in powder or paste form or by vapor through an
electronic cigarette where the rupintrivir and hydroxychloroquine compounds are covalently
linked through a chemical linker to form a new chemical entity compound, BB-711, with the
base compounds, rupintrivir and hydroxychloroquine, forming the two major functional
components that dissociate into metabolites consisting of the rupintrivir and hydroxychloroquine
base compounds through heat providing the vaporization in the electronic cigarette, such that the
compounds delivered in a vapor format to lung cells will be the rupintrivir and

hydroxychloroquine components.

[0041] In one embodiment, the present invention includes the oral delivery of one or more
glucocorticoid steroids or glucocorticoid receptor or androgen receptor modulators
(GRSM/ARMs) and one or more RNA-dependent RNA polymerase inhibitors {RdRpis})

including, bat not Hmited to, 2 combination of mifepristone + rifampin. This combination can be
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administered as an oral solid or oral liquid suspension dosing form or by a fixed dose oral solid
or oral liquid suspension dosing form where the mifepristone and rifampin compounds in the
fixed dose dosage form are covalently linked through a chemical linker to form a new chemical
entity compound, BB-712, with the base compounds, mifepristone and rifampin, forming the two
major functional components that dissociate into metabolites consisting of the mifepristone and
rifampin base compounds through the pH of the stomach with acidity sufficient to separate the
base compounds from the linker to yield in the stomach for gastric absorption the mifepristone

and rifampin components.

[0042] In one embodiment, the present invention includes the oral delivery of one or more PSIs
and at least two Pls including, but not limited {o, 4 combination of relacorilant + rupintrivir +
ritonavir. This combination can be administered in an oral solid or oral liquid suspension dosing
form or by a fixed dose oral solid or oral liquid suspension dosage form where the relacorilant
and rupintrivir and ritonavir compounds in the fixed dose dosage form are covalently linked
through a chemical linker to form a new chemical entity compound, BB-713, with the base
compounds, relacorilant and rupintrivir and ritonavir, forming the three major functional
components that dissociate into metabolites consisting of the relacorilant and rupintrivir and
ritonavir base compounds through the pH of the stomach with acidity sufficient to separate the
base compounds from the linker to yield in the stomach for gastric absorption the relacorilant

and rupintrivir and ritonavir components.

[0043] In one embodiment, the present invention includes the oral delivery of one or more PSIs

and one or more MRIs inchiding, but not Hmiled {o, a combination of miricorilant +
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hydroxychloroquine. This combination can be administered in an oral solid or oral liquid
suspension dosing form or by a fixed dose oral solid or oral liquid suspension dosage form where
the miricorilant and hydroxychloroquine compounds in the fixed dose dosage form are
covalently linked through a chemical linker to form a new chemical entity compound, BB-714,
with the base compounds, miricorilant and hydroxychloroquine, forming the two major
functional components that dissociate into metabolites consisting of the miricorilant and
hydroxychloroquine base compounds through the pH of the stomach with acidity sufficient to
separate the base compounds from the linker to yield in the stomach for gastric absorption the

miricorilant and hydroxychloroquine components.

[0044] In one embodiment, the present invention includes the oral delivery of at least two Pls
inchuding, but not Hmited to, 8 combingtion of rupintrivir + ritonavir and a combination of
rupintrivir + ritonavir + lopinavir. These combinations can be administered in an oral solid or
oral liquid suspension dosing form or by a fixed dose oral solid or oral liquid suspension dosage
form where the rupintrivir and ritonavir compounds in the fixed dose dosage form are covalently
linked through a chemical linker to form a new chemical entity compound, BB-715, with the
base compounds, rupintrivir and ritonavir, forming the two major functional components that
dissociate into metabolites consisting of the rupintrivir and ritonavir base compounds through the
pH of the stomach with acidity sufficient to separate the base compounds from the linker to yield
in the stomach for gastric absorption the rupintrivir and ritonavir components. In oral
administration of lopinavir for HIV, the available drug may be boosted with the addition of
ritonavir, which blocks enzymes in the cytochrome P450 system to make human drug dosing of

effective antiviral drug levels for HIV possible. Thus, to potentially gain benefits in higher drug
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exposure for COVID-19, an alternative combination of rupintrivir + ritonavir + lopinavir can be
administered in an oral solid or oral liquid suspension dosing form or by a fixed dose oral solid
or oral liquid suspension dosage form where the rupintrivir and ritonavir and lopinavir
compounds in the fixed dose dosage form are covalently linked through a chemical linker to
form a new chemical entity compound, BB-716, with the base compounds, rupintrivir and
ritonavir and lopinavir, forming the three major functional components that dissociate into
metabolites consisting of the rupintrivir and ritonavir and lopinavir base compounds through the
pH of the stomach with acidity sufficient to separate the base compounds from the linker to yield

in the stomach for gastric absorption the rupintrivir and ritonavir and lopinavir components.

{80451 In one embodiment, the invention provides a compound selecied from the group
congsisting of Glucocorticoids and Glucocorticoid Receptor Modulators and Androgen Receptor
Modulators (GCRM/ARMs) that also modulate phosphatidylserine (PS) as exemplified by:

Dexamethasone:

or a pharmaceutically acceptable salt thereof;
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Mifepristone:

or a pharmaceutically acceptable salt thereof]

Relacorilani;

or a pharmaceutically scceptable salt thereof; and

24
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Miricorilant:

or 8 pharmaceutically acceptable salt thereof, and combinations thergof.

130461 In one embodiment, the invention provides a pharmaceutical composition comprising a
therapeutically effective amount of at least one active agent, wherein the active agent is selected
from the group counsisting of Entry Inhibitors (Els) that are Angiotensin Converting Enzyme-2
(ACE-2) Receptor Blockers that work as ACE-2 attachment entry inhibitors (AEIs) or fusion
inhibitors (FIs) as exemplified by Angiotensin Receptor Blockers (ARBs) such as:

Valsartan:

or a pharmaceutically acceptable salt thereofl
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1004771 In one embodiment, the invention provides a pharmaceutical composition comprising a
therapeutically effective amount of at least one active agent, wherein the active agent is selected
from the group cousisting of Protease Inhibitors (PIs) as exemplified by:

Rupintrivir:

or a pharmaceutically acceptable salt thereof, and

Ritonavin

or a pharmaceutically acceptable salt thereof, and combinations thereof.
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100487 In one embodiment, the invention provides a pharmaceutical composition comprising a
therapeutically effective amount of at least one active agent, wherein the active agent is selected
from the group consisting of RNA-dependent RNA polymerase inhibitors {RdRpis} that inferfere
with the replicase and replicase complex inchuding NTPase/RNA-helicases as exemplified by:

Myricetin:

OH
OH

P
OH O

or a pharmaceutically acceptable salt thereof,

Rifampin:

or a pharmaceutically acceptable salt thereof,
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Remdesivir:

or a pharmaceutically acceptable salt thereof,

the ribose alechol aciive metabolite G8-441524 of remdesivir:

or a pharmaceutically acceptable salt thereof, and combinations thereofl

130491 In one embodiment, the invention provides a pharmacentical compeosition comprising a
therapeutically effective amount of af least one active agent, wherein the active agent is selected
from the group counsisting of MicroRNA Inhibitors (MRIs) and Endosome Acidifiers (EAs) as

exemplified by:
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Hydroxyehioroguine:

or a pharmaceutically acceptable salt thereof.

1305¢] In one embodiment, the invention provides a pharmaceutical compeosition comprising a

therapeuntically effective amount of BB-708, also labeled as plagquemdesivir

Plaquemdesivir

JJo

/

Cl N

Chemical Formula: C,5HggCINgOoP
Molecular Weight: 939.44
tPSA: 217 47
CLogP: 4.703

or a pharmaceutically acceptable salt thereof

100517 In one embodiment, the invention provides a pharmaceutical composition comprising a

therapeutically effective amount of BB-7088, also labeled as riboplagnemdesivir:
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or a pharmaceutically acceptable salt thereof

13052] In one embodiment, the invention provides a pharmaceutical compeosition comprising a
therapeutically effective amount of & drug conjugate of the free base of the ribose aleoho! active
metabolite of remdesivir and dexamethasone, linked with g carbamate, to form the new chenmueal

gntity, BB-7T10R, also labeled as dexadesivir:

“\\\\OH

o

A | PYROLYSIS

OH

DEXAMETHASONE
AND
REMDESIVIR ACTIVE METABOLITE

or a pharmaceutically acceptable salt thersof

136531 In one embodiment, the present invention includes the synthesis of BB-708,

plaquemdesivir, in an embodiment using a chemistry that includes the procedure whereby
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hydroxychloroquine (100mg, 1.0 equiv, MW 335.88) is suspended in 2 mL of DCM and 2 mL of
DMF and 1.2 equiv. CDI (carbonyl diimidazole) and TEA 5.0 equiv. is added. The reaction is
stirred at 45°C for 2.5 hours. Remdesivir is then added, and the reaction is heated to 55°C and

stirred for 1 hour. The product of this reaction has molecular weight of 964.45.

{03541 In one embodiment, the present invention includes the synthesis of BB-708B,
riboplaquemdesivir, in an embodiment using a chemistry that includes the procedure whereby
hydroxychloroquine (100mg, 1.0 equiv, MW 335.88) is suspended in 2 mL of DCM and 2 mL of
DMF and 1.2 equiv. CDI (carbonyl diimidazole) and TEA 5.0 equiv. is added. The reaction is
stirred at 45°C for 2.5 hours. The ribose alcohol active metabolite of remdesivir (GS-441524) is
then added, and the reaction is heated to 55°C and is stirred for 1 hour. The product of this

reaction has molecular weight of 653.14.

{03557 In one embodiment, the invention comprises a pharmaceutical composition in a dosage
form selected from the group consisting of a2 minicapsule, capsule, tablet, implant, troche,
lozenge, minitablet, temporary or permanent suspension, injectable, ovule, suppository, wafer,
chewable tablet quick or fast dissolving tablet, effervescent tablet, buccal or sublingual solid,
granule, film, sprinkie, pellet, iopical formulation, paich, bead, pill, powder, irifurate, smart pill,

smart capsule, platelet, sirip, and sachet,

100567 In one embodiment, the invention comprises a pharmaceutical composition in a dosage
form for respiratory application, and optionally at least one pharmaceutically acceptable
gxcipient, such as Vegetable Glycerin (VG) and/or Propylene Glycol (PG In such embodiment,
the dosage form may be selected from the group consisting of: spray, inhaler, acrosol, vapor,
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vape cigaretie, electronic cigarette with a cartridge to hold drug for vaporizing, single use
electronic cigaretie, medical vaporizer, portable medical vaporizer with a heat temperature
modification, and preparation for nebulizer in a paste or powder. The delivery system may be g

device and drug system capable of delivering a fixed-dose combination of drugs in a regimen.

TO0571 In one embodiment, the invention provides a kit for treating or proventing a condition ina
patient, the kit comprising: {8} a pharmaceutical composition in a therapeotically effective
amount; and (b) at least one blister package, a lidded blister, a blister card or packet, a clamshel],
an intravenous (1Y) package, an IV packeite, or an [V container a tray or & shrink wrap
comprising the pharmaceutical composition and instructions for using the pharmaceutical

composition.

{00581 In one embodiment, the invention provides a method of treating and/or preventing a
COVID-19 viral condition in & patient comprising: selecting a patient in need of treating and/or
preventing a viral condition; and administering o the patient af least one active agent selected
from the group consisting of dexamethasone, mifepristone, relacorilant, miricorilant, valsartan,
rupinirivir, ritonavir, myricetin, rifampin, remdesivir, remdesivir’s ribose alcohol active
metabolite G8-441524, hyvdroxvehioroguine, pharmaceutically acceptable salis thereof, and
combinations thereof, wherein the viral condition is {o prevent or eliminate acute viral infection,
to diminish intensity of viral infection, to diminish length of viral infection, o speed time to
resolution and healing of viral infection, to speed time to suppression of viral infection, to
increase likehihood of viral eradication, and/or to diminish infectivity of viral infection with

COVID-19,
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100597 In one embodiment, the invention provides a methed of treating and/or preventing a viral
condition caused by COVID-19 in a patient comprising: selecting the patient in need of treating
and/or preventing a viral condition; and administering at least one active agent selected from the
group consisting of dexamethasons, mifepristone, relacortiant, miricorilant, valsarian, rupintrivir,
ritonavir, myricetin, rifampin, remdesivir, remdesivir’s ribose alcohol active metabolite GS-
441524, hydroxychlorogquine, pharmaceutically acceptable salts thereof, and cornbinations
thereof, wherein the viral condition is to mitigate infections with COVID-19 by reducing their
transmissibility and duration or eliminate acute viral infection, to diminish intensity of viral
infection, to diminish length of viral infection, to speed time o resolution and healing of viral
infection, to speed time 1o suppression of vival infoction, to increase likelihood of viral

gradication, and/or to diminish infectivity of viral infection.

100607 In one embodiment, the invention provides a method of treating and/or preventing a viral
condition of COVID-19 in a patient comprising: selecting a patient in need of treating and/or
preventing a viral condition; and administering o the patient af least one active agent selected
from the group consisting of dexamethasone, mifepristone, relacorilant, miricorilant, valsartan,
rupinirivir, ritonavir, myricetin, rifampin, remdesivir, remdesivir’s ribose alcohol active
metabolite G8-441524, hyvdroxvehioroguine, pharmaceutically acceptable salis thereof, and
combinations thereof, wherein the viral condition is {o prevent acute viral infection from

becoming chronic active or latent infection.

100617 In one embodiment, the present invention provides a pharmaceutical composition

comprising: a therapeutically effective amount of one or more of dexamethasone, mifepristone,
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relacorilant, miricorilant, valsartan, rupintrivir, ritonavir, myricetin, rifampin, remdesivir,
remdesivir’s ribose alcohol active metabolite G3-441524, hydroxychioroguine, pharmaceutically
acceptable salts thereof, and combinations thereof, and at least one additional active anti~viral
agent selected from the group consisting of molecules with potential to bind viral PR, ansnexin-3,
anti-P8 moneocional or polvelonal antibodies, bavituximab, and viral glucocorticoid response
clements (GREs), mifepristone derivatives, cell entry inhibitors, un-coating inhibitors, reverse
transcriptase inhihitors, integrase inhibitors, transcription inhibitors, anti-sense transiation
inhibitors, riboryme translation inhibitors, prion processing and {argeting inhibitors, protease
inhibitors, assembly inhibitors, release phase inhibitors, immuno-system modulators, and
vaceines, Suitable anti-viral agents include, but are not Hmited o Abacavir, Aciclovir,
Agyelovir, Adefovir, Alferon LDO, Amantadine, Amdoxovir, Ampligen, Amprenavir,
Aplaviroc, Apricitabing, Arbidol, Atazanavir, Ateviridine, Atripla, Balavir, Bevirimat, BILN
2061, Brecanavir, Brivudine, Calanolide A, Capravirine, Cidofovir, Combivir, Condylox,
Cyanovirin-N, Darunavir, Delavirdine, Dexelvucitabine, Diarvipyrimidines, Didanosine,
Docosanol, Dolutegravir, Ecoliever, Edoxudine, Efavirene, Elvitegravir, Elvucitabine,
Emivirine, Hmiricitahine, Enfuvirtide, Enlecavir, Epigaliocatechin gallate, Etravirine,
Famciclovir, Fialuridine, Fomivirsen, Fosamprenavir, Foscamet, Fosfonet, Fusion inhibitor,
Ganciclovir, Gardasil, Globoidnan A, Griffithsin, GS-9137, Ibacitabine, Thalizumab, Immunovir,
Idoxuridine, Imiguimod, Indinavir, Inosine, Interferon garyma, Interferon type 111 Interferon
type I, Interferon type 1, Interferon, Integrase inhibitor, Kivexg/Epzicom, Lamivudine,
Lodenosine, Lopinavir, Loviride, MK-0518, Maraviroe, Miltefosine, Moroxydine, Methisazone,
Nelfinavir, Nevirapine, Nexavir, Nucleoside analogues, Novir, Oragen, Oselfamivir (Tamiflu),

Peginterferon alfs-2a, Penciclovir, Peramivir, Pleconaril, Podophylotoxin, Porbmantean
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inhibitors, PRG 140, Protease imhibitor, Quinotaline, Racivir, Raltegravir, Reverse transcriptase
inhibitor, Ribavirin, Rilpivirine, Rimantadine, Ritonavir, R-roscovitine, Pyramidine, Saquinavir,
SCH 503034, Sofosbuvir, Stampidine, Stavudine, Synergistic enhancer, Tarthavirin, Tea tree oil,
Telaprevir, Telbivudine, Tenofovir, Tenofovir disoproxil, Tipranavir, Trifluridine, Trizivir,

Tromantadine, Truvada, Valaciclovir, Valganciclovir, Vieriviroe, Vidarabing, Viramidine,

Vivecon, ¥YX 850/ Telaprevir, Zalcitabine, Lanamivir, Ziagen, and Fidovudine.

100627 In one emvbodiment, the composition according to the present invention can be co-
administered to an individual in need thereof in combination with one or more antiviral drugs.
Suitable antiviral drugs melude, but are not limited to, Abacavir, Aciclovir, Acyclovir, Adefovir,
Alferon LDBO, Amantadine, Amdoxovir, Ampligen, Amprenavir, Aplaviroe, Apricitabine,
Arbidol, Atazanavir, Ateviridine, Atripla, Bevinimat, BILN 2061, Brecanavir, Brivadine,
Calanclide A, Capraviring, Cidotovir, Combivir, Condviox, Cyanovirin-N, Darunavir,
Delavirdine, Dexelvucitabine, Diarylpyrimidines, Didanosine, Docosanol, Edoxudine, Efavirene,
Elvitegravir, Elvuciiashine, Hrivirine, Emtricitabine, Enfuvirtide, Entecavir, Epigallocalechin
gailate, Eiravirine, Famciclovir, Flaluridive, Fomivirsen, Fosamprenavir, Foscamet, Fosfonet,
Fusion inhibifor, Ganciclovir, Gardasil, Globoidnan A, Griffithsin, GE-9137, Ibaciiabine,
Ibalizumab, Immunovir, Idoxuridine, Imiguimed, Indinavir, Inosine, Interferon gamma,
Interferon type LI, Interferon type 11, Interferon type [, Interferon, Lamivudine, Lodenosing,
Lopinavir, Loviride, MK-351&, Maraviroe, Miltefosine, Moroxydine, Nelfingvir, Nevirapine,
Nexavir, Oragen, Oseltamivir, Penciclovir, Peramivir, Pleconaril, Podophyliotoxin, Portmanteau
inhibitors, PRO 144, Quinotaline, Racivir, Raltegravir, Ribavinn, Rilpivirine, Rimantadine,

Ritonavir, R-roscovitine, Saquinavir, SCH 503034, Sampidine, Stavudine, Taribavinn,
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Telbivading, Tenofovir, Tenofovir disoproxil, Tipranavir, Trifluridine, Trizivir, Tromantadine,
Truvada, Valaciclovir, Valganciclovir, Vicriviroe, Vidarabine, Viramidine, Vivecon, VX

350/ Telaprevir, Zaloitabine, Zanamivir, and Zidovudine (AZT).

100637 In one embodiment, the present invention provides a pharmaceutical composition
comprising: a therapeutically effective amount of one or more of dexarnethasone, mifeprisione,
relacorilant, murtcorilant, valsarian, ropintrivir, ritonavir, myricetin, rifampin, remdesivir,
remdesivir’s ribose alcohol active metabolite (35-441524, hydroxychloroquine, pharmaceutically
accepiable salts thereof, and combinations thereof, and, to address potential co-morbid super-
infections along with COVID-19, at least one antibacterial agent. Suttable antibacternial agents
include, but are not limited to, Aztreonam, Chlorhexidine Gluconate, Imidures, Lycetamine,
Nibroxane, Pirazmosam Sodium, Propionic Acid, Pyrithione Sodivm, Sanguinarium Chloride,
Tigemonam Dicholine, Acedapsone, Acetosulfone Sodium, Alamecin, Alexidine, Amdinociilin,
Amdinociilin Pivoxil, Amicycline, Amifloxacin, Amifloxacin Mesylate, Amikacin, Amidkacin
Sulfate, Aminosalicylic acid, Aminosalicyiate sodiom, Awoxicillin, Amphomyein, Ampicilling
Ampicitlin Sodivm, Apalcillin Sodium, Apramycin, Aspartocin, Astromicin Sulfate, Avilamycin,
Avoparcin, Azithromysin, Azlocillin, Azlocillin Sodinm, Bacampicillin Hydrochloride,
Bagcitracin, Baciiracin Methylene Disalicviate, Bacitracin Zine, Bambermycins, Benzoyipas
Caleiom, Bervthromyein, Betamicin Sulfate, Biapenem, Bintramyein, Biphenamine
Hydrochloride, Bispyrithione Magsulfex, Butikacin, Butivosin Sulfate, Capreomycin Sulfate,
Carbadox, Carbenicillin Disodium, Carbenicillin Indanyl Sodium, Carbenicillin Phenyl Sodium,
Carbenicillin Potassium, Carwmnonamn Sodiwmn, Cefaclor, Cefadroxil, Cefamandole, Cefamandole

Mafale, Cefamandole Sodium, Cefaparole, Cefatrizine, Cefazafhur Sodiom, Cefazolin, Cefazolin
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Sodium, Cefbuperazone, Celdinir, Cefepime, Cefepime Hydrochloride, Cefetecol, Cefixime,
Cefinenoxime Hydrochloride, Cefinctazcle, Celinetarole Sodium, Cefonicid Monosodium,
Cefonicid Sodium, Cefoperazone Sodinm, Ceforanide, Cefotaxime Sodium, Celoletan, Cefotelan
Dsodium, Cefotiam Hydrochloride, Cefoxitin, Cefoxitin Sodium, Cefpimizole, Cefpimizole
Sodium, Cefpiramide, Cefpiramide Sodium, Cefpirome Suifate, Cefpodoxime Proxetil,
Cefpwozil, Cefroxadine, Cefsulodin Sodium, Ceflazidime, Ceftibuten, Ceflizoxime Sodium,
Cefirtaxone Sodium, Cefuroxime, Cefuroxime Axetil, Cefuroxime Pivoxeti], Cefuroxime
Sodium, Cephacetrile Sodium, Cephalexin, Cephalexin Hydrochloride, Cephaloglyein,
Cephaloriding, Cephalosporin, Cephalothin Sodium, Cephapirin Sodium, Cephradine,
Cetocyeline Hydrochloride, Cetophenicol, Chloramphenicol, Chloramphenicol Pabmitate,
Chlorarmphenicol Pantothenate Coruplex, Chloramphenicol Sedium Succinate, Chlorhexidine
Phosphanilate, Chloroxylensi, Chisrtetracycline Bisulfate, Chlorietracycling Hydrochloride,
Cinoxacin, Ciprofloxacin, Ciprofloxacin Hydrochloride, Cirelemyein, Clarithromycin,
Chnafloxacin Hydrochloride, Clindamycin, Clindamyein Hydrochloride, Clindamycin Palmitate
Hydrochloride, Clindamycin Phosphate, Clofazimine, Cloxacillin Benzathine, Cloxacillin
Sodium, Cloxyguin, Colistimethate Sodium, Colistin Sulfate, Coumsrmyein, Coumermyein
Sodium, Cyclacillin, Cycloserine, Dalfopristin, Dapsone, Daptomyein, Demeclocycline,
Demeclocyeline Hydrochloride, Demecycline, Denofungin, Diaveridine, Dicloxaciilin,
Dicloxacillin Sodivm, Dibydrostreptomyein Sulfate, Dipyrithione, Dirtthromyein, Doxyeyeline,
Doxyeyeline Calcium, Doxyeyeline Fosfatex, Boxyeyeline Hyclate, Diroxacin Sodium,
Enoxacin, Epicillin, Epitetracycline Hydrochloride, Erythromycin, Ervthromycin Acistrate,
Erythromycin Estolate, Ervihromycin Ethylsuccinate, Eryihromyein Gluceptate, Eryvthromyein

Lactoblonate, Erythromyein Propionate, Ervihromyein Searate, Ethambutol Hydrochloride,
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Fthionamide, Fleroxacin, Floxacillin, Fhadalanine, Flumequine, Fosfomycin, Fosfomyein
Tromethamine, Fumoxicitlin, Furazolium Chloride, Furazolium Tartvate, Fusidate Sodium,
Fosidic Acid, Gentamicin Solfate, Gloximonam, Gramicidin, Haloprogin, Hetacillin, Hetacillin
Potassinm, Hexedine, [hafloxacin, Imipenem, Isoconazole, Isepamicin, Isoniazid, Josamycin,
Kanamycin Sulfate, Kifasamycin, Levefuraltadone, Levopropyicillin Potassium, Lexithromycin,
Lincomycin, Lincomycin Hydrochlonde, Lomefloxacin, Lomefloxacin Hydrochloride,
Lomefloxacin Mesviate, Loracarbef, Mafenide, Meclocyeline, Meclocyeline Sulfosalicviate,
Megalomicin Potassium Phosphate, Mequidox, Meropenem, Methacycline, Methacyeline
Hydrochloride, Methenamine, Methenamine Hippurate, Methenamine Mandelate, Methicillin
Sodium, Methoprim, Metronidazole Hydrochloride, Metronidazole Phosphate, Mezlocillin,
Mezlocillin Sodium, Minocyeline, Minocycline Hydrochloride, Mirincamyein lvdrochioride,
Monensin, Monensin Nodium, Nafeillin Sodium, Nalidixate Sodium, Nalidixic Acid, Natamyein,
Nebramycin, Neomycin Palmitate, Neomyein Sulfate, Neomycin Undecyienate, Netilmicin
Sulfate, Neutramycin, Nifuradene, Nifuraldezone, Nifuratel, Nifurabrone, Nifirdazil, Nifurimide,
Mifurpirinol, Nifurquinazol, Nifurthiazole, Nitrocyeline, Nitrofurantoin, Nitromide, Norfloxacin,
Novobioein Sodium, Ofloxacin, Ormethoprim, Oxactllin Sodium, Cximonam, Oximonam
Sodium, Oxolinic Acid, Oxytetracycline, Oxytetracycline Calcium, Oxytetracycline
Hydrochloride, Paldimycin, Parachlorophenol, Paulomyein, Pefloxacin, Pefloxacin Mesvlate,
Penamecitiin, Penicillin G Benzathine, Penteillin G Potassium, Penicillin G Procaine, Penicillin
{3 Sodium, Penicillin V, Penicillin V Benzathine, Penicillin V Hydrabamine, Penicillin ¥V
Potassium, Pentizidone Sodium, Phenyl Aminosalicylate, Piperacillin Sodium, Pirbenicillin
Sodium, Piridicillin Sodiom, Pirlimyein Hydrochloride, Pivampiciilin Hydrochloride,

Pivampicitlin Pamoate, Pivampicillin Probenate, Polymyxin B Sulfate, Porfiromycin,
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Propikacin, Pyrazinamide, Pyrithione Zinc, Quindecamine Acetate, Quinupristin, Racephenicol,
Ramoplanin, Raniroyein, Relomyein, Repromicin, Rifabutin, Rifametane, Rifamex], Rifamide,
Rifampin, Rifapentine, Rifaximin, Rolitetracycline, Rolitetracycline Nitrate, Rosaramicin,
Rosaramicin Butyrate, Rosaramicin Propionate, Rosaramicin Sodium Phosphate, Rosaramicin
Stearate, Rosoxacil, Roxarsone, Roxithromycin, Sancycline, Sanfetrinem Sodium, Sarmoxicillin,
Sarpicillin, Scopafungin, Sisomicin, Sisomicin Sulfate, Sparfloxacin, Spectinomycin
Hydrochloride, Spiramycin, Sallimycin Hydrochloride, Steffimycin, Streplomycin Sulfate,
Sreptonicozid, Sulfubene, Sulisbenzamide, Sulfacetamide, Sulfacetamide Rodium, Sulfacytine,
Sulfadiazine, Sulfadiazine Sodium, Sulfadoxine, Sulfalene, Sulfamerazine, Sulfameter,
Sulfamethazine, Sulfamethizole, Sulfamethoxazole, Sulfamonomethoxine, Sulfamoxole,
Sulfanilate Zine, Sulfanitran, Sulfasalazine, Sulfasomizole, Sulfathiazole, Sulfazamet,
Sulfisoxazole, Sulfisoxazole Acetyl, Sulfisoxazole olamine, Sulfomyxin, Sulopenem,
Sultamicillin, Suncillin Sodium, Talampicillin Hydrochloride, Teicoplanin, Temafloxacin
Hydrochloride, Temociiling Tetracyeline, Tetracycline Hydrochloride, Tetracycline Phosphate
Complex, Tetroxoprim, Thiamphenicol, Thiphencillin Potassium, Ticarcillin Cresyl Sodium,
Ticarcillin Disodivm, Ticarcillin Monosodinm, Ticlatone, Tiodonium Chloride, Tobramycin,
Tobramycin Sulfate, Tosufloxacin, Trimethoprim, Trimethoprim Sulfate, Trisulfapyrimidines,
Troleandomycin, Trospectomyein Sulfate, Tyrothricin, Vancomycin, Vancomyoin
Hydrochloride, Virginiamyein, Zorbamyein, Diffoxacin Hydrochloride, Laury! Isoguinolinium

Bromide, Moxalactam Disodivm, Ormidazole, Pentisomicin, and Sarafloxacin Hydrochloride,

100647 In one embodiment, the composition according to the present invention can be co-

admuristered {0 an individual in need thereof tn combingtion with one or more antiblotics.
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Suitable antibiotics include, ut are not limited to, Amikacin disulfate salt, Amikacin hydrate,
Anisomyein from Streptomyces griseolus, Apramyein sulfate salt, Azithromycein, Blasticidine 8§
hydrochloride, Brefeldin A, Brefeldin A from Penicillium brefeldianom, Butirosin sulfale sali,
Butirosin A from Bacillus vitellinus, Chloramphenicol, Chloramphenicel base, Chloramphenicol
succinate sodium salt, Chlertetracyeline hydrochloride, Chlortetracyeling hydrochloride from
Streptomyees aureofaciens, Clindamyein 2-phosphate, Clindamycin hydrochloride,
Clotrimazole, Cyeloheximide from microbial, Demeclocyeline hydrochloride, Dibekacin sulfate
salt, Bihydrostreptomycin sesquisulfate, Dihvdrostreptomyein solution, Doxyeycline hyelate,
Duramyein from Streptoverticillium cinnamoneus, Emetine dihydrochioride hydrate),
Eryithromyein, Eryvihromyvein USP, Brvthromyein powder, Ervthromyein, Temephos,
Erythromycin estolate, Erythromycein ethyl succinate, Ervthromycin standard solotion,
Hrythromycin stearate, Fusidic acid sodium salt, G 418 disulfate salt, G 418 disulfate salt
powder, G 418 disuliate salt solution higuid, Gentamicin solution liquid, Gentamicin solution,
Gentarnicin sulfate Micromonospora purpurea, Gendamicin sulfaie sali, Gentamicin sulfate salt
powder USP, Gentamicin-Glutamine solution liquid, Helvolie acid from Cephalosporium
caerulens, Hygromycin B Streptomyces hygroscopicus, Hygromycin B Streptomyces
hygroscopicus powder, Hygromyvein B solution Streptomyces hygroscopicus, Josamyein,
Josamyein solution, Kanamycin B sulfate salt, Kanamycin disulfate salt from Streptoroyees
kanamyceticus, Kanamycin monosulfate from Streptomyees kanamyceticus, Kanamygin
monosulfate from Streptomyces kanamyveeticus powder USP, Kanamycin solution from
Streptomyces kanamyceticus, Kirromycin from Streptomyces collinus, Lincomygin
hydrochloride, Lincomycin standard solution, Meclocycline subfosalicylate salt, Mepartricin,

Midecamyein from Streptomyees mycarofaciens, Minocyeline hydrochloride orystalline,
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Neomyein selution, Neomyeintrisulfate salt hydrate, Neomycin trisulfate salt hydrate powder,
Neomycin trisulfate salt hydrate USP powder, Netilmicin sulfate salt, Nitrofurantoin crystailine,
Nourseothricin suifate, Oleandomyein phosphate salt, Oleandomycin triacetate, Oxytetracycline
dihvdrate, Oxyvietracyeline hemicaleium salf, Cxytetracveline hyvdrochioride, Paromomycin
sulfate salt, Puromycin dihydrochloride from Sreptomyces alboniger, Rapamycin from
Streptomyees hygroscopicus, Ribostamycin sulfate salt, Rifampicin, Rifamycin SV sodium sali,
Rosarmicin Micromonospora rosaria, Sisomicin suifate salt, Spectinomyein diliydrochloride
hydrate, Spectinomyein dibydrochloride hydrate powder, Spectinomycin dibydrochloride
pentahydrate, Spiramycin, Spiramyein from Streptomyees sp., Spiraniycin solution,
Streptomycein solution, Streptornyein sulfate salf, Streptomyein sulfate salt powder, Tetracycling,
Tetracycline hydrochloride, Tetracyeline hydrochloride USP, Tetracycline hydrochlonide
powder, Thiamphenicol, Thiostrepton from Streptomyces azureus, Tobramycin, Tobramycin
sulfate salt, Tunicamycin Al homolog, Tunicamycin €2 homelog, Tunicamycin Streptomyces
sp., Lylosin solution, Tylosin tartrate, Viomycin sulfate salf, Virginiamycin M1, (8)-( + -
Camptothecin, 10-Deacetyibaccatin T from Taxus baccata, 5-Azacytidine, 7-Aminosctinomycin
3, &-Quinolingl crystalline, &-Ouinolino hemisolfate salt crysialline, $-Ihhydro-13-acety
ibaccatin [H from Taxus canadensis, Aclarubicin, Aclarubicin hydrochioride, Actinomycin D
from Streptomyvees sp., Actinomycein [ fromn Streptomyees antibioticus, Actinomyein V from
Streptomyces antibioticus, Aphidicolin Nigrospora sphaerica, Bafilomyein Al from
Streplomyces griseus, Bleomycein sulfate from Streptomyees verticillus, Capreomycin sulfate
from Streptomyees capreohus, Chromomyein A3 Sreptomyces griseus, Cinoxacin, Ciprofloxacin
BioChemika, cis-Diammineplatinum{Il} dichloride, Coumermyein Al, Cyiochalasin B

Hebminthosporium dematioideum, Cytochalasin D Fygosporium mansonti, Dacarbazine
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Damombicin hydrochloride, Daunorubicin hydrochloride TSP, Distamycin A hydrochloride
from Streptomyees distallicus, Doxorubicin hydrochioride, Echinomycin, Echinomyein
BioChemika, Enrofloxacin BioChemika, Eloposide, Etoposide solid, Flumequine, Formycin,
Fumagiilin from Aspergillus fumigatus, Ganciclovir, Gliotoxin from Gliocladium Gmbriatom,
Lomefloxacin hydrochioride, Metronidazeole purum, Mithramycin A from Streptomyees plicatus,
Mitomyein C Streptomyees caespitosus, Nalidixie acid, Nalidixic acid sodium salt, Nahidixic
acid sodiwm salt powder, Netropsin dihyvdrochlonde hydrate, Nitrofurantoin, Nogalamyein from
Sreptomyces nogalater, Nonactin from Streptomyces (susimaensis, Novobioctn sodivm salt,
Ofloxacin, Oxolinic acid, Paclitaxel from Taxus yannanensis, Paclitaxel from Taxus brevifolia,
Phenazine methosulfate, Phleomyein Streptomyces verticillus, Pipemidic acid, Rebeccamyein
from Saccharothrix acrocolonigenes, Sincfungin, Streptonigrin from Strepionivees flocculus
Streplozocin, Succinylsulfsthiazele, Sulfadiazine, Sulfadimethoxine, Sulfaguanidine porum,
Sulfamethazine, Sulfamonomethoxing, Sulfanilamide, Sulfaquinoxaline sodium sali,
Sulfasalazine, Sulfathiazole sodiom salt, Trimethoprim, Trimethoprim lactate salt, Tubercidin
from Streptomycees tubercidicus, 5~-Azacyiidine, Cordycepin, Formyein &, { + 36~
Aminopenicillanic acid, 7-Aminodesacetoxycephalosporanic acid, Amoxiciliin, Ampicillin,
Ampicillin sodium salt, Ampiciilin trihydrate, Ampicillin frihydrate USP, Azlocillin sodivm salt,
Bacitracin Bacillus licheniformis, Bacttracin zine salf, Bacillus licheniformuis, Carbenicillin
disodium salt, Cefaclor, Cefamandole lithium salt, Cefamandole nafate, Cefamandole sodivm
salt, Cefarolin sodium salt, Celfinetazole sodium salt, Cefoperazone sodinm salt, Cefolaxime
sedium salt, Cefsulodin sodium salt, Cefsulodin sodium salt hydrate, Cefiriaxone sodium salt,
Cephalexin hydrate, Cephalosporin C zine salf, Cephalothin sodium salf, Cephapirin sodium salt,

Cephradine, Cloxacitlin sodium sali, Cloxacillin sodium sall monohydrate, D-Pentcillamine

42



WO 2021/195661 PCT/US2021/070300

hydrochioride, 3-Cycloserine microbial, D-Cyceloserine powder, Dcloxacillin sodium salt
monohydrate, D-Penicillarnine, Econazole nitrate sali, Ethambutol dikwwdrochloride, Lysostaphin
from Staphyiococens staphylolyticus, Moxalactam sodium salt, Nafeillin sodium sall
monohydrate, Nikkomycin, Nikkomyein Z Streptomyces tendae, Nitrofurantoin crystailing,
Oxacillin sodium salt, Penicillic acid powder, Penicillin G potassium salf, Penicillin G potassium
salt powder, Penicillin G potassium salt, Penicillin G sodium salt hydrate powder, Penicillin G
sodivrn sall powder, Pemcillin G sodivm salt, Phenethicillin potasstom salt,
Phenoxymethyipenicillinic acid potassium salt, Phosphomycin disedinm salt, Pipemidic acid,
Piperacillin sodium salt, Ristomycin monosulfate, Vancomycin hydrochloride from
Streptomyces orientalis, 2-Mercaptopynidine N-oxide sodium salt, 4-Bromocalcimycin A23187
BioChemika, Alamethicin Trichoderma viride, Amphetericin B Streptomyces sp., Amphotericin
8 preparation, Calcimyein AZ23187, Calcimycin A23187 hemi{calcium-magnesium) salt,
Caleimycin A23187 hemicalcium salt, Calcimycin A23187 hemimagnesium salt, Chlorhexidine
diacetate salt monchydrate, Chlorhexidine diacetate salt hydrate, Chlorhexidine digluconate,
Clotrimazole, Colistin sodium methanesulfonate, Colistin sodium methanesulfonate from
Bacillus colistinus, Colistin sulfate salt, Heonazole nitrate salt, Hydrocortisone 21-acetale, Filipin
complex Strepiomycees filipinensis, Glistoxin from Gliocladium fimbriatum, Gramicidin A from
Bacillus brevis, Gramicidin C from Bacillus brevis, Gramicidin from Bacillus aneurinolyticus
{Bacillus brevis), lonomyein caleium salt Streplomyees conglobatus, Lasalocid A sodium salt,
Lonomyein A sodiom salt from Streptomyees ribosidificus, Monensin sodium salt, N~{6~
Aminchexyl}-5-chlore-1-naphthalenesulfonamide hydrochloride, Narasin from Streptomyces
auriofaciens, Nigericin sodium salt from Streptomyces hvgroscopicus, Nisin from Streptococcus

lactis, Nonactin from Streptornyees sp., Nystatin, Nystatin powder, Phenazine methosulfate,
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Pimaricin, Pimaricin from Streplomyces chattanoogensis, Polymyxin B solution, Polymyxin B
sulfate salt DL-Penicillamine acetone adduct hydrochloride monohydrate, Polymyxin B sulfaie
salt powder USP, Praziguantel, Salinomyein from Streptomyces albuos, Salinomwyein from
Strepltomyces albus, Surfactin from Bactlus subtilis, Valinomycin, (+3+-Usnic acid from Usnea
dasypoga, (+}-Miconazole nitrate salf, (8)-{(+1-Camptothecin, 1-Deoxymannojirimycin
hydrochloride, 1-Deoxynojirimyein hyvdrochloride, 2-Heptyl-4-hvdroxvguineline N-oxide,
Cordyeepin, 1,10-Phenanthroline hydrochloride monohydrate puriss,, 6-Diazo-5-ox0-L-
norleucine, &-(uinolinet erystalline, &Cuinoling! hemisuliate salt, Antimycin A from
Streptomyces sp., Antimycin Al, Antimycin A2, Antimycin A3, Antipain, Ascomycin,
Araserine, Balilomycin Al from Streptomycees griseus, Bafilomycin Bl from Streptomycees
species, Cerulenin BioChemika, Chloroguine diphosphate sali, Cinoxacin, Ciprofloxacin,
Mevastatin BioChemika, Concanagmycin A, Concanamyvein A Streptomyces sp., Concagamycin
C from Streptomyces specigs, Coumermycindl, Cyclosporin A from Tolypoecladium inilatum,
Cyelosporin A, Econazole nitrate salt, Enrofloxacin, Etoposide, Flumequine, Formycin A,
Furazolidone, Fusaric acid from Gibberella fujtkurei, Geldanamycin from Streptomyces
hygroscopicus, Gliotoxin from Glocladium fmbriatum, Gramicidin A from Bacillus brevis,
Gramicidin € from Bacillus brevis, Gramicidin from Bacillus aneurinolvticus (Bacillus brevis),
Gramicidin from Bacillus brevis, Herbimyein A from Sireptomyees hygroscopicus,
Indomethacin, Irgasan, Lomefloxacin hydrochlonde, Mycophenolic acid powder, Myxothiazol
BioChemika, N-{ &-AminchexyiS-chloro-l-naphthalenesulfonamide hydrochloride, Nalidixic
acid, Netropsin dihydrochloride hydrate, Niclosamide, Nikkomycin BioChemika, Nikkomyein £
Streptomyees tendae, N-Methyl-1-deoxynojirimycin, Nogalamyein from Streptomyees

nogalater, Nonactin DE0% from Strepiomyces tsusimaensis, Nonactin fom Streptomyees sp.,

44



WO 2021/195661 PCT/US2021/070300

Novobiocin sodium salt, Cfioxacin, Oleandomycin {riacetate, Oligomyein Streptomyces
diastatochromogenes, Oligomyein A, Oligomyein B, Olicomyein C, Gligomycin Streptornyces
diastatochromogenes, Oxolinie acid, Pisricidin A from Streptomyces mobaraensis, Pipemidic
acid, Radicicol from Biheterospora chlamydosporia solid, Rapamycin from Streptomyces
hygroscopicus, Rebeccamycin from Saccharothrix acrocolonigenes, Sinefungin, Staurosporine
Streptomyees sp., Stigmatellin, Succinyisuliathiarole, Sulfadiarine, Sulfadimethoxine,
Sulfaguanidine purum, Sulfamethazine, Sulfamonomethoxine, Sulfanilamide, Sulfaquinoxaline
sodivmm salt, Sulfasalazine, Xulfathiazole sodium salt, Triacsin € from Streptomyees sp.,
Trimethoprim, Trimethoprim lactate salt, Vineomyein Al from Streptomyces albogrisecius

subsp., Tectorigenin, and Paracelsin Trichoderma regsel.

103651 In one embodiment, the present invention provides a pharmaceutical composition
comprising a therapeutically effective amount of one or more of dexamethasone, mifepristone,
relacoriiant, miricorilant, valsartan, rupintrivir, ritonavir, myricetin, rifampin, remdesivir,
remdesivir’s ribose alcohol active metabolite G5-441524, hydroxychloroquine, pharmaceutically
acceptable salts thereof, and combinations thereof, and, to address potential co-morbid super-
infections along with COVID-19, at least one anti-fungal agent. Suitable anti-fungal agents
include, but are not limited o, polyvene antimyeotics such as Natamyein, Rimocidin, Filipin,
Nystatin, Amphotericin B, and Candicin, imidazole and trigorole antifingal drogs such as
Imidazoles like Miconazole (Miconazole nitrate), Ketoconazole, Clotrimarole (marketed as
Lotrimin, Canesten in the UK), Econarole, Bifonazole, Butoconazole, Fenticonazole,
Isoconazole, Oxiconazole, Sertaconarole (marketed as Ertaczo), Sulconazole, Tioconazole,

Fluconazole, Hraconazole, Isavaconazoele, Ravuconasole, Posaconarole, Voriconazole, and
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Terconazole, Allylamines such as Terbinafine (marketed as Lamisil}, Amorolfine, Naftifine
{marketed as Naftin), and Butenafine {(marketed as Loirimin Ultra), Echinocandins such gs
Anidulafungin, Caspofungin, and Micafungin, Benzoic acid in combination with a keratolyvtic
agent {such as in Whitfield's Cintment), Ciclopirox slamine, Flucytosine, or S-flucrocyiosine,

Griseofulvin, and Gentian Violet Haloprogin Telnaftate (marketed as Tinactin, Desenex, Aflate).

100661 In one embodiment, the present invention provides a pharmaceatical composition
comprising a therapentically effective amount of one or more of dexamethasone, mifepristons,
relacorilant, miricorilant, valsartan, rupintrivir, ritonavir, myricetin, rifampin, remdesivir,
remdesivir’s ribose alcohol active metabolite G3-441524, hydroxychioroguine, pharmaceutically
acceptable salts thereof, and combinations thereof, and, to address potential co-morbid super-
infections along with COVID-19, at least one anti-parasitic agent. Suifable anti-parasific agents
include, bt are not limited to, Antinematodes such as Mebendazole (for most nematode
infections), Pyrantel parnoate (for most nematode infections), Thiabendazoele (for roundworm
infections}, and Dicthycarbazine (for treabment of Lymphatic filariasis}, one or more antiparasitic
drugs that comprises Anticestodes such as Niclosamide (for tapeworm infections), and
Praziquantel {for tapeworm infections), Antitrematodes such as Praziquantel, Antiamoebics such
as Rifwnpin, Amphotericin B, Clioguinol, Indoguinoel Metronidazole, Tinidazole, Omidazole,
Secnidazole Atovaguone, Emetine, Fumagillin, and Trirneirexate, Antiprotozoals such as
Amphotericin, Antimony, Eflornithine, Furazolidone, Melarsoprol, Metronidazole, Miltefosine

{(Impavide), Omidazole, Paromomycin suifate, Pentamidine, Pyrimethamine, and Tinidazole.
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1006771 In one embodiment, the invention provides a pharmaceutical composition comprising: i}
a first therapeutic agent comprising at least one antiviral agent or pharmaceutically acceptable
salt thereof selected from an ARDB such as valsartan, a PI such as rapinirivir or ritonavir, an
RdBpl such as myricetin, rifampin, remdesivir, remdesivie’s ribose alcohol active metabolite (GS-
441524, an MRI such as hydroxychloroguine, pharmaceutically acceptable salts thereof, and
combinations thereof] it} a second therapeutic agent comprising a P8I that 1s a GCR
modulator/antagonist selected from the group consisting of dexamethasone, mifepristone,
relacoriiant, miricorilant, pharmaceutically acceptable salts thereof, and combinations thereof;
and iti} at least one pharmaceutically acceptable carrier, wherein the pharmaceutical composition
is formulated as a hiquid, elixir, acrosol, gas, spray, powder, tablet, pill, capsule, gel, geltab,
nanc-suspension, nano-particle, extended release dosage form, or a topical formudation, and
wherein the antiviral agents are each present in an amount which, in combination, is
therapeutically effective for ireating or preventing a viral infection in a patient. In certain
embodiments, the one or more antiviral agents in this pharmaceutical compeosition are active

against COVID-19,

100687 In one embodiment, the invention provides a pharmaceutical composition comprising: i}
a first therapeutic agent comprising at least one antiviral agent or pharmaceutically acceptable
salt thereof selected from an ARDB such as valsartan, a PI such as rapinirivir or ritonavir, an
RdBpl such as myricetin, rifampin, remdesivir, remdesivie’s ribose alcohol active metabolite (GS-
441524, and combinations thereof; 11} a second therapeutic agent comprising an MREI such as
hydroxychloroquine or a pharmaceutically acceptable salt thereof] and 111) at least one

pharmaceutically acceptable carrier, wherein the pharmaceutical composition is formulated or
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manufactured as a Houid, elixir, acrosol, spray, powder, tablet, pill, capsule, gel, geliab, nanc-
suspension, nano-particle, extended relegse dosage form, or a topical formulation, and wherein
the antiviral agents are each present in an amount which, in combination, is therapeutically
effective for treating or preventing a viral infection in a patient. In cerisin embodiments, the one

or more antiviral agents in this pharmaceutical composition are active against COVID-19.

100687 In one embodiment, the invention provides a pharmaceutical composition comprising: 1)
a first therapentic agent comprising least one antiviral agent or pharmaceutically acceptable salt
thereof selected from an ARB such as valsartan, a PI such as rupintrivir or rifonavir, and
combinations thereof; 1) a second therapeutic agent comprising an RdRpl such as myricetin,
rifampin, remdesivir, remdesivir’s ribose alcohol active metabolite G3-441524, pharmaceutically
scceptable salts thereof, and combinations thereof; and iii) at least one pharmaceutically
acceptable carrier, wherein the pharmaceutical composition is formulated as a liguid, elixir,
acrosol, gas, spray, powder, tablet, pill, capsule, gel, geltab, nano-suspension, nano-particle,
extended release dosage form, or 8 topical formulation, and wherein the antiviral agents are each
present in an amount which, in combination, 1s therapeutically effective for treating or
preventing a viral infection in a patient. In certain embodiments, the one or more antiviral agents

in this pharmaceutical composition are active against COVID-19.

1G0781 In one embodiment, the invention provides a pharmaceutical composition comprising: 1)
a first therapeutic agent comprising at least one antiviral agent or pharmaceutically acceptable
salt thereof selected from an ARB such as valsartan; 1) a second therapeutic agent comprising a

P such as rupinirivir or ritonavir, pharmacentically acceptable salts thereof, and combinations
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thereof; and i1} at least one pharmaceutically acceptable carrier, wherein the pharmaceutical
composition is formulated as g bquid, elixir, acrosol, gas, spray, powder, tablet, mil, capsule, gel,
geliab, nano-suspension, nano-particle, extended release dosage form, or a topical formulation,
and wherein the antiviral agents are gach present in an amount which, in combination, is
therapeutically effective for ireating or preventing a viral infection in a patient. In certain
embodiments, the one or more antiviral agents in this pharmaceutical compeosition are active

against COVID-19,

100717 As used herein, the term “effective amount” refers to an amount that is sufficient to result
in the prevention of the development, recurrence, or onset of a disease or condition, such as
neoplasia or infection, and one or more symptoms thereof, to enhance or improve the
prophylactic effect{s} of another therapy, reduce the severily and/or duration of a disease or
condition, such as viral infection, ameliorate one or more symptoms of a disase or condition
such as infection, prevent the advancement of a disease or condition, such as infection, cause
regression of a disease or condition, sach as viral infection, and/or enhance or improve the
therapeutic effect{s}) of another therapy. An amount is “effective” as used herein, when the

amount provides an effect in the subject.

100721 As used herein, the phrase “pharmaceutically acceplable” means approved by a
regulatory agency of 2 federal or a state government, or listed in the ULS. Pharmacopeia,
European Pharmacopeia, or other generally recognized pharmacopeia for use in animals, and

more particularly, in humans.
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LRI

100731 As used herein, the terms “prevent,” “preventing” and “prevention” in the context of the
admirdsiration of a therapy 1o a subject refer to the prevention or imhibition of the recurrence,
onset, and/or development of & disease or condition, such as neoplasia, viral infection, latent viral
infections, or a symptom thereof in a subject resulting from the asdiministration of a therapy {e.g.,

a prophyiactic or therapeutic agent), or a combination of therapies {e.g., a combination of

prophylactic or therapeutic agents).

100741 As used herein, the terms “sublect” and “patient” are used interchangeably. As used
herein, the term “patient” refers to an animal, preferably a mammal such as a non-primate {e.g.,
cows, pigs, horses, cats, dogs, rats efc.), a primate, or a human. In some embodiments, the
subject i3 a non~hursan animal such as a farm animal {e.g., a horse, pig, orcowjorapet{eg., a

dog or cat).

100751 As used herein, the terms “therapies” and “therapy” can refer fo any method{s),
composition(s}, and/or agentls) that can be used in the prevention, treatment and/or management
of a disease or condition, such as neoplasia or viral infection, or one or more symptoms thereof,
in certain embodiments, the terms “therapy” and “therapies” refer to chemotherapy, small
molecule therapy, radioimumunotherapy, toxin therapy, prodrug-sctivating enzyme therapy,
biologic therapy, antibody therapy, surgical therapy, hormone therapy, immunotherapy, anti-
angiogenic therapy, targeted therapy, epigenetic therapy, demethylation therapy, histone
deacetylase inhibitor therapy, differentiation therapy, radiation therapy, or & combination of the
foregoing and/or other therapies useful in the prevention, management and/or treatment of a viral

infection or one or more symptoms thereof,
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100761 As used herein, the terms “treat,” “treatment,” and “ireating” in the context of the
administration of a therapy 1o g subject refer to the reduction or inhibition of the progression
and/or duration of a disease or condition, such as neoplasia or viral infection, the reduction or
amelioration of the severity of a disease or condition, such as neoplasia or infection, and/or the
amelioration of one or more symptorns thereof resuliing from the admunistration of one or more

therapies.

100771 As used herein, the ferm “about,” when referring to a value or to an amount of mass,
weight, thne, volumne, conceniration or percentage is meant to encompass variations of i some
embodiments £20%, in some embodiments £10%, in some embodiments +5%, in some
embodiments +1%, in some embodiments +0.5%, and in some embodiments £0.1% from the

specified amount, as such variations are appropriate to perform the disclosed method.

1007871 As used herein, ranges can be expressed as from “ghoul” one particular value, andfor to
“ahowt” another particudar valoe. [t is also understood that there are a mumber of values disclosed
herein, and that each value is also herein disclosed as “abowt” that particular value in addition o
the value tisclf. For example, if the value “10” 15 disclosed, then “about 10”7 is also disclosed. |t
is also understood that each unit between two particular untis are also disclosed. For example, if

10 and 15 are disclosed, then 11, 12, 13, and 14 are also disclosed.

100791 As used herein, the ferm “agent” refers o any molecule, compound, methodology and/or

substance for use in the prevention, ireatment, management and/or diagnosis of viral disease.
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100807 As used hevein, the term “therapeutic agent” refers fo any molecule, compound, and/or
substance that is used for the purpose of treating and/or managing a disease or disorder.
Hxamples of therapewtic agents include, but are not limited {o, proteins, immunoglobuling {e.g.,
muiti-specific Igs, single chain igs, Ig frapments, polyclonal antibodies and their fragments,
monocional antibodies and their fragments), peptides {e.g., peptide receptors, selecting), binding
proteins, biologics, chemospecific agents, chemotoxic agents {e.g., anti-cancer agents),
proliferation-based therapy, chemotherapy, and small molecule drugs.

3 5¢

100817 As used herein, the terms “electronic cigarette,” “e-cigarette,” and “vape pen,” in the
context of the adminisiration of a drug to a subject, refer to a battery-operated drug delivery

device used to administer one or more doses of a pharmaceutical compaosition in the form of &

vapor for the subject to inhale.

{03827 As used herein, the term “nebulizer,” refers to a drug delivery device used to administer
one or more doses of a pharmaceutical composition in the form of a mist for the subject to
inhale. Nebulizers may use oxygen, compressed air, or ultrasonic power to break up solutions
and suspensions into small aerosol droplets that can be directly inhaled from the mouthpiece of
the device. An aerosol is suspension of solid or liquid particles in a gas. A nebulizer can be open

to the air or a component of a closed system incorporated into a patient ventilator,

130831 As used herein, the term “ARB,” or “Angiotensin Receptor Blocker,” refers to a class of

drugs including azilsartan (Edarbi}; candesartan { Atacand); eprosartan (Teveten); irbesartan
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{Avapro); telmisartan (Micardis), valsartan (IMovan); losartan (Cozaar), and, olmesartan

{Benicar).

{03841 As used herein, the terms “glucocorticoid” and “glucocorticoid receptor modulator,”
refer to a group of drugs including, but not limited to beclomethasone, betamethasone,
budesonide, cortisone, dexamethasone, hydrocortisone, methylprednisolone, prednisolone,

prednisone, and triamcinolone.

{00851 Phosphatidyiserine (PS8} binding represents an important inner membrane lipid in all
human cells. PS repwesents a phospholipid, together with phosphatidyicholing (lecithin} and
phosphatidyiethanolamine {colamine-cephalin). P8 i3 constructed of 1,2-diacylglycerol-3-
phospho-Leserine. The 1,2-diacylglycerol-3-phosphate is also ¢called phosphatidic acid, therefore
the term “phosphatidy!”. PS is normally exposed on human cells only in the case of apoptosis
{programumed cell death, “voluntary cell suicide™). Enveloped viruses expose PS on their host-
captured lipid hilayer membranes constantly. Enveloped viruses utilize this PS-exposure to evade

atiacks by the human immune system and to enter phagoeytic cells like monocytes/macrophages.

3-(-sn-phosphatidyl-L-serine (PS):

100861 The structore of a typical PN, as shown with stearic acid at position 1-0, and docosa-
4,7,18,13,16,19-hexsencic acid at position 2-0, This represents 8 major sering-cephalin from
bovine brain. Falty acid composition at position 1-0 and 2-0 is subject of variation, depending
e.g. on cell type. The polar head group (phosphoserine) is negatively charged. The phosphate
anion charge and the cation charge of the ammoniom group neutralize each other. Therefore, BS
is nel-negatively charged at physislogical pH 7.4,
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Su-Phosphatidyichsline (PO

100877 The structure of a typical PC, as shown with stearic acid at position 1-0, and linoleic acid
at posttion 2-0, This represents a major lecithin from egg volk and human cell membranes. Faity
acid compostiion at position 1-0 and 2-0 is subject of variation, depending, for example, on celi
type. The polar head group {phosphocholine) is zwitierionic. The phosphate anion charge and the
cation charge of the ammontum group neutralize each other. Therefore, PC 1s net-newiral at
physiclogical pH 7.4. Most confirmed PS-Inlerception-Susceptible enveloped viruses are RNA

viruses Hke COVID-19.

Formulations and Administration

[0088] The compounds and composttions of the present invention may he adminisiered at
therapeutically effective doses. In some embodiments, the compounds and compositions of the
invention are administered at a dose of about 1 mp/day, about 2 mg/day, about 5 mp/day, about
10 mgiday, about 15 mg/day, about 20 mg/day, about 25 mg/day, about 30 mg/day, about 35
mgfday, aboot 40 mg/day, about 45 mg/day, shout 50 mg/day, abouwt 68 mg/day, about 70
mg/day, about 80 mg/day, about 96 mg/day, about 160 mg/day, about 120 mg/day, about 125
mg/day, about 140 mg/day, about 150 mg/day, about 160 mg/day, about 175 mp/day, about 180
mg/day, abont 190 mg/day, about 200 myg/day, about 225 mg/day, about 250 mg/day, about 275
mg/day, about 300 mg/day, about 325 mg/day, about 350 mg/day, ahout 375 mg/day, about 400
mg/day, about 425 mg/day, shout 450 mg/day, about 475 mg/day, or showt 500 mg/day. In
certain embodiments, the compounds of the invention are administered at a dose of less than |
mg/day, less than 2 mg/day, less than 5 mg/day, less than 10 mg/day, less than 15 mg/day, less

than 20 mg/day, less than 25 mg/day, less than 30 mg/day, less than 35 mg/day, less than 40
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mg/day, less than 45 mg/day, less than 50 mp/day, less than 60 mp/day, less than 70 mg/day, less
than 80 mg/day, less then 90 mg/day, less than 100 mg/day, less than 120 mg/day, less than 125
mg/day, tess than 140 mg/day, less than 150 mg/day, less than 160 mg/day, less than 175
mg/day, less than 180 mg/day, less than 190 mg/day, less than 200 mg/day, less than 225
mg/day, less than 250 mg/day, less than 275 mg/day, less than 300 mg/day, less than 325
mg/day, less than 350 mg/day, less than 375 mg/day, less than 400 mg/day, less than 425
mgfday, less than 450 mg/day, less than 475 mg/day, or less than 500 mg/day. In some
gmbodiments, the compounds of the invention are administered at a dose of more then | mg/day,
more than 2 mg/day, more than 5 mg/day, more than 10 mg/day, more than 15 mg/day, more
than 20 mg/day, more than 25 mg/day, more than 30 mg/day, more than 35 mg/day, more than
40 myg/day, more than 45 mg/day, more than 50 mg/day, more than 60 mg/day, more than 70
mg/day, more than 30 mg/day, more than 96 mg/day, more than 100 mg/day, more than 120
mg/day, more than 125 mg/day, more than 140 mg/day, more than 150 mg/day, more than 160
mg/day, more than 175 mg/day, more than 180 mg/day, more than 190 mg/day, more than 200
mg/day, more than 225 wmg/day, mors than 230 mg/day, more than 275 mg/day, more than 300
mg/day, more than 325 mg/day, more than 350 mg/day, more than 375 mg/day, more than 400
mg/day, more than 425 mg/day, more than 450 mg/day, more than 475 mg/day, or more than 500

mg/day.

[0089] The compounds and compositions of the present invention may be given once or more
daily, or alternatively may be given with intervals of 1 day, 2 days, 3 days, 4 days, S days, &
days, 7 days, § days, 9 days, 10 days, 11 days, 12 days, 13 days, 14 days, 3 weeks, 4 weeks, 5

weeks, & weeks, 7 weeks, 8 weeks, or 12 weeks.
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[0090] The compounds and compositions of the present invention may be given in an effective
amount to an individual in need thereof. The amount of composition according to the present
invention in one preferred embodiment is in the range of from ahount 0.01 mulligram per kg body
weight per dose to about 1000 milligram per kg body weight per dose, such as from about .01
miiligram per kg body weight per dose to about (.025 milligram per kg body weight per dose,
for example from about §.025 nulligram per kg body weight per dose to about .05 milligram per
kg body weight per dose, such as from abouot .05 milligram per kg body weight per dose to
about $.075 milligram per kg body weight per dose, for example from ahout 8.075 milligram per
kg body weight per dose to abowt (.1 milligram per kg body weight per dose, such as from about
.1 milligram per kg body weight per dose to about 8.25 milligram per kg body weight per dose,
such as from about .25 milligram per kg body weight per dose to about 0.5 malligram per kg
body weight per dose, for example from ahout 8.5 milligram per kg body weight per dose to
about (.75 milligram per kg body weight per dose, such as from about §.75 milligram per kg
body weight per dose to about 1.0 nulligram per kg body weight per dose, for example from
ahout 1.0 milligram per kg body weight per dose to about 2.5 milligram per kg body weight per
dose, such as from about 2.5 mlligram per kg body weight per dose to about § mulligram per kg
body weight per dose, for example from about § milligram per kg body weight per dose to about
7.5 milligram per kg body weight per dose, such as from abowt 7.5 mulligrarn per kg body weight
per dose to about 18 milligram per kg body weight per dose, for example from about 10
milligram per kg body weight per dose to shout 25 milligram per kg body weight per dosg, such
as from about 25 milligram per kg body weight per dose to about 50 milligram per kg body
weight per dose, such as from about 50 nulligrare per kg body weight per dose to about 75

milligram per kg body weight per dose, for example from about 75 milligram per kg body weight
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per dose to about 100 milligram per kg body weight per dose, such as from about 180 milligram
per kg body weight per dose to about 250 milligram per kg body weight per dose, for example
from about 250 milligram per kg body weight per dose o about 500 milligram per kg body
weight per dose, such as from sbhowt SO0 milligram per kg body weight per dose fo about 750
miiligram per kg body weight per dose, for example from about 750 milligram per kg body

weight per dose to about 1000 milligram per kg body weight per dose.

[0091] The compounds and compositions of the present invention may be given in the range of
from about 0.01 milligram per kg body weight per dose {o about 20 milligram per kg body
weight per dose, such as from about 0.02 mulligram per kg body weight per dose to about 18
miiligram per kg body weight per dose, for example from about §.04 milligram per kg body
weight per dose to about 16 milligram per kg body weight per dose, such ax from about 0.06
miiligram per kg body weight per dose to about 14 milligram per kg body weight per dose, for
example from about 0.08 nulligram per kg body weight per dose to about 12 milligram perkg
body weight per dose, such as from about 8.1 milligram per kg body weight per dose o ahout 10
milligram per kg body weight per dose, such as from ahowt 8.2 milligram per kg body weight per
dose to about 10 milligram per kg body weight per dose, for example from about 1.3 milligram
per kg body weight per dose to about 10 milligram per kg body weight per dose, such as from
about 8.4 milligram per kg body weight per dose {o about 10 milligram per kg body weight per
dose, for exampie from about (.5 milligram per kg body weight per dose to about 10 milligram
per kg body weight per dose, such as from about 0.6 milligram per kg body weight per dose to
about 10 milligram per kg body weight per dose, for example from about 8.7 nulligram per kg

body weight per dose fo about 10 milligram per kg body weight per dose, such as from about (.8
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milligram per kg body weight per dose to about 10 milligram per kg body weight per dosg, for
example from about 0.9 milligram per kg body weight per dose to about 10 rulligram per kg
body weight per dose, such as from about 1.0 milligram per kg body weight per dose to about 10
milligram per kg body weight per dose, for example from about 1.2 milligram per kg body
weight per dose to about 10 milligram per kg body weight per dose, such as from about 1.4
miiligram per kg body weight per dose to about 10 mulligram per kg body weight per dose, for
example from about 1.6 milligram per kg body weight per dose to about 10 milligram per kg
body weight per dose, such as from about 1.8 milligram per kg body weight per dose to about 10
milligram per kg body weight per dose, for example from about 2.0 milligram per kg body
weight per dose to about 10 milligram per kg body weight per dose, such as from about 2.2
miiligram per kg body weight per dose o about 10 milligram per kg body weight per dose, for
example Fom about 2.4 milligram per kg body weight per dose to about 10 mulligram per kg
body weight per dose, such as from about 2.6 mulligram per kg body weight per dose to about 10
miiligram per kg body weight per dose, for example from about 2.8 milligram per kg body
weight per dose to about 10 milligram per kg body weight per dose, such as from about 3.0
milligram per kg body weight per dose o about 18 milligram per kg body weight per dose, for
example from about 3.2 milligram per kg body weight per dose to about 10 mulligram per kg
body weight per dose, such as from about 3.4 milligram per kg body weight per dose to shout 10
miiligram per kg body weight per dose, for example from about 3.6 milligram per kg body
weight per dose to about 10 milligram per kg body weight per dose, such as from about 3.8
miiligram per kg body weight per dose to about 10 milligram per kg body weight per dose, for
example from about 4.0 milligrarn per kg body weight per dose to about 10 mulligram per kg

body weight per dose, such as from about 4.2 milligram per kg body weight per dose to about 10
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milligram per kg body weight per dose, for example from about 4.4 milligram per kg body
weight per dose to about 10 milligram per kg body weight per dose, such as from about 4.6
miiligram per kg body weight per dose o about 10 milligram per kg body weight per dose, for
example Fom about 4.8 milligram per kg body weight per dose to about 10 mulligram per kg
body weight per dose, such as from about 5.0 mulligram per kg body weight per dose to about 10
milligram per kg body weight per dose, for example from about 5 .2 milligram per kg body
weight per dose to about 10 milligram per kg body weight per dose, such as from about 5.4
milligram per kg body weight per dose o about 18 milligram per kg body weight per dose, for
example from about 5.6 milligram per kg body weight per dose to about 10 mulligram per kg
body weight per dose, such as from about 5.8 milligram per kg body weight per dose to shout 10
miiligram per kg body weight per dose, for example from about 6.0 milligram per kg body
weight per dose to about 10 milligram per kg body weight per dose, such as from about 6.2
miiligram per kg body weight per dose to about 10 milligram per kg body weight per dose, for
example from about 6.4 milligrarn per kg body weight per dose to about 10 mulligram per kg
body weight per dose, such as from about 6.6 milligram per kg body weight per dose 1o ahout 10
milligram per kg body weight per dose, for example from about 6.8 milligram per kg body
weight per dose to about 10 milligram per kg body weight per dose, such as from abowt 7 .0
miiligram per kg body weight per dose to about 10 milligram per kg body weight per dose, for
example from about 7.2 milligraro per kg body weight per dose to about 10 milligram per kg
body weight per dose, such as from about 7.4 milligram per kg body weight per dose to about 10
miiligram per kg body weight per dose, for example from about 7.6 milligram per kg body
weight per dose to about 10 milligram per kg body weight per dose, such as from about 7.8

milligram per kg body weight per dose to abouwt 10 milligram per kg body weight per dose, for
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example from about §.0 milligram per kg body weight per dose to about 10 mulligram per kg
body weight per dose, such as from about 0.2 milligram per kg body weight per dose to ahout 8
miiligram per kg body weight per dose, for example from about §.3 milligram per kg body
weight per dose to about & milligram per kg body weight per dose, such as from abowt 0.4
miiligram per kg body weight per dose to about € milligram per kg body weight per dose, for
example from about 0.5 milligrarn per kg body weight per dose to about 8§ milligram per kg body
weight per dose, such as from about 8.6 milligram per kg body weight per dose to shout 8
milligram per kg body weight per dose, for example from about .7 milligram per kg body
weight per dose to about 8 milligram per kg body weight per dose, such as from abowt 0.8
miiligram per kg body weight per dose o about 8 milligram per kg body weight per dose, for
example from sbout §.9 milligrarn per kg body weight per dose to about § milligram per kg body
weight per dose, such as from showt 1O milligram per kg body weight per dose to shout 8
miiligram per kg body weight per dose, for example from about 1.2 milligram per kg body
weight per dose to about 8 milligram per kg body weight per dose, such as from about 1.4
milligram per kg body weight per dose to about 8 milligram per kg body weight per dose, for
gxample from sbout 1.6 milligram per kg body weight per dose to about § milligram per kg body
weight per dose, such as from about 1.8 milligram per kg body weight per dose to about 8
miiligram per kg body weight per dose, for example from about 2.0 milligram per kg body
weight per dose to about 8 milligram per kg body weight per dose, such as from about 2.2
milligram per kg body weight per dose to shout 8 milligram per kg body weight per dose, for
gxample from about 2.4 milligram per kg body weight per dose to about & milligram per kg body
weight per dose, such as from about 2.6 milligram per kg body weight per dose o about 8

milligram per kg body weight per dose, for example from about 2.8 milligram per kg body
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weight per dose to about 8 millipram per kg body weight per dose, such as from about 3.0
miiligram per kg body weight per dose o about 8 milligram per kg body weight per dose, for
example from sbout 3.2 milligrarn per kg body weight per dose to about § milligram per kg body
weight per dose, such as from showt 3.4 milligram per kg body weight per dose to shout 8
miiligram per kg body weight per dose, for example from about 3.6 milligram per kg body
weight per dose to about 8 milligram per kg body weight per dose, such as from about 3.8
milligram per kg body weight per dose to about 8 milligram per kg body weight per dose, for
gxample from sbout 4.0 milligram per kg body weight per dose to about § milligram per kg body
weight per dose, such as from about 4.2 milligram per kg body weight per dose to about 8
miiligram per kg body weight per dose, for example from about 4.4 milligram per kg body
weight per dose to about 8 milligram per kg body weight per dose, such as from about 4.6
milligram per kg body weight per dose to shout 8 milligram per kg body weight per dose, for
gxample from about 4.8 milligram per kg body weight per dose to about & milligram per kg body
weight per dose, such as from about 5.0 milligram per kg body weight per dose o about 8
milligram per kg body weight per dose, for example from about 5.2 milligram per kg body
weight per dose to shout 8 milligram per kg body weight per dose, such as from about 5.4
milligram per kg body weight per dose to about 8 milligram per kg body weight per dose, for
example from about 5.6 milligram per kg body weight per dose to about 8 milligram per kg body
weight per dose, such as from about 5.8 milligram per kg body weight per dose to about §
milligram per kg body weight per dose, for example from about 6.8 milligram per kg body
weight per dose to about 8 milligram per kg body weight per dose, such as from about 0.2
miiligram per kg body weight per dose to about 6 milligrarn per kg body weight per dose, for

example from about 0.3 milligram per kg body weight per dose {o about & milligram per kg body
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weight per dose, such as from about 0.4 milligram per kg body weight per dose to about 6
miiligram per kg body weight per dose, for example from about 0.5 milligram per kg body
weight per dose to about 6 milligram per kg body weight per dose, such as from about (.6
milligram per kg body weight per dose to shout 6 milligram per kg body weight per dose, for
gxample from about .7 milligram per kg body weight per dose to about & milligram per kg body
weight per dose, such as from about 0.8 milligram per kg body weight per dose to about 6
milligram per kg body weight per dose, for example from about 0.9 milligram per kg body
weight per dose to shout 6 milligram per kg body weight per dose, such as from about 1.0
milligram per kg body weight per dose to about 6 milligram per kg body weight per dose, for
example from about 1.2 milligram per kg body weight per dose to about & milligram per kg body
weight per dose, such as from about 1.4 milligram per kg body weight per dose to about 6
milligram per kg body weight per dose, for example from about 1.6 milligram per kg body
weight per dose to about 6 milligram per kg body weight per dose, such as from about 1.8
miiligram per kg body weight per dose to about 6 milligrarn per kg body weight per dose, for
example from about 2.0 milligram per kg body weight per dose {o about & milligram per kg body
weight per dose, such as from about 2.2 milligram per kg body weight per dose to about &
milligram per kg body weight per dose, for example from about 2.4 milligram per kg body
weight per dose to about 6 milligram per kg body weight per dose, such as from about 2.6
midligram per kg body weight per dose to about 6 milligrar per kg body weight per dose, for
example Fom about 2.8 milligram per kg body weight per dose {0 about & milligram per kg body
weight per dose, such as from about 3.0 milligram per kg body weight per dose to about &
miiligram per kg body weight per dose, for example from about 3.2 milligram per kg body

weight per dose {o about & milligram per kg body weight per dose, such as from about 3.4
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milligram per kg body weight per dose to about 6 milligram per kg body weight per dose, for
example from about 3 .6 nulligram per kg body weight per dose to about 6 nulligram perkg
body weight per dose, such as from about 3.8 milligram per kg body weight per dose to about 6
milligram per kg body weight per dose, for example from about 4.8 milligram per kg body
weight per dose to about 6 milligram per kg body weight per dose, such as from about 4.2
miiligram per kg body weight per dose to about 6 milligrarn per kg body weight per dose, for
example from about 4.4 milligram per kg body weight per dose {o about & milligram per kg body
weight per dose, such as from about 4.6 mulligram per kg body weight per dose to about &
milligram per kg body weight per dose, for example from about 4.8 milligram per kg body
weight per dose to about 6 milligram per kg body weight per dose, such as from about 5.0

miiligram per kg body weight per dose o about 6 milligrarn per kg body weight per dose.

100921 The compounds and compositions of the present invention may be administered enterally
or through inhalation using devices inchuding clectronic cigarettes that may be single use or are
provided with cariridges loaded with drug product {active pharmacestical ingredients plus
gxcipients). The compounds may be compressed into solid dosage unils, such as pills or tablets,
or be processed info capsules or suppositories. With the use of pharmaceutically suitable liguids
the compounds can also be provided in the form of a solution, suspension, ermulsion, e.g. for use
a8 an injection preparation or eve drops, or a8 a spray, ¢.g. for use as a nasal spray. The
compounds can also be prepared for use in open and closed system nebulizers and for delivery in

cartridges placed into electronic cigarettes,
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[0093] [n one cmbodiment, the composition according to the present invention is administered
to an ndividual in need thereol by way of a portable medical vaporizer including an electronic
cigarette wherehy the patient would receive a total daily dosage of BB-708, Plaguemdesivir, in g
single use electronic cigarette or a drug product cartridge of & multi-use electronic cigarette, from
about 60 milligrams to about 120 milligrams per day from 3 days to 14 days Each electronic
cigarette cartridge or single use clectronic cigarcite may contain 08,75 millilifers (mL) to 2.0 {ml)}
with a minimur weight per volume of BB-708 of 3 percent to 3 percent such that an average
patient would consume all of the drug product in approximately 100 inhalations per (T ml)
cartridge pod or single use electronic cigareite or approximately 200 hundred inhalations fora 2
{mL} cariridge pod or higher capacity singe use electronie cigarette. The concentration of BB-
708 can be adiusted upward {o reduce the number of required inhalations to consume the
prescribed dosage, for example, with the potential of 10 or fewer inhalations required with a
higher concentration of BB-708 in the drug product. The dosage regimen may be adjusted within
or outside of this range to provide the optimal therapeutic response and may be adjusted
downward for pediatric usage and potentially vpwards or downward depending on the body

weight of the patient.

[0094] [n one ernbodiment, the composition according to the present invention is administered
to an ndividual in need thereof by way of & portable medical vaporizer including an electronic
cigareite whereby the patient would recetve a total daily dosage of BB-7088,
riboplaguemdestvir, Ity a single use electronic cigaretie or a drug product cartridge of a multi-use
clectronic cigarette, from about 60 milligrams to about 120 milligrams per day from 3 days to 14

days Each clectronic cigareite cartridge or single use electronic cigaretie may contain §.75
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milliliters (i} to 2.0 {mL)} with a mindmum weight per volume of BB-7088 of 3 percent to 5
pereent such that an average patient would consume all of the drug product approximately 100
inhalations per {1 mL) cartridge pod or single use electronic cigaretie or approximately 200
hundred inhslations for a 2 {mL} cartridge pod or higher capacity singe use electronic cigaretie,
The concentration of BB-708B can be adjusted upward 1o reduce the number of required
inhalations to consume the prescribed dosage, for example, with potential of 10 or fower
inhalations required with a ligher concentration of BB-708B in the drug product. The dosage
regimen may be adjusted within or outside of this range to provide the optimsl therapeutic
response and may be adiusted downward for pediatric usage and potentially upwards or

downward depending on the body weight of the patient.

[0095] In one embodiment, the composition according to the present invention is administered
to an individual in need thereot by way of a portable medical vaporizer including an electronic
cigarette whereby the pationt would receive a total daily dosage of BB-7108, dexadesivir, ina
single use electronic cigarette or a drag product cartridge of & multi-use electronic cigarette, from
about 60 milligrams to about 120 milligrams per day from 3 days {o 14 days Each electronic
cigareite cartridge or single use electronic cigaretie may contain 85.75 milliliters (ml} to 2.0 {mL}
with & minirourn weight per volume of BB-710B of 3 percent fo 5 percent such that an average
patient would consume all of the drug product approximately 100 inhalations per (1 mL}
cartridge pod or single use electronic cigareite or approximately 200 hundred inhalations fora 2
{mL} cartridge pod or higher capacity singe use clectronic cigarette. The concentration of BB-
710B can be adjusted upward o reduce the number of required inhalations to consume the

preseribed dosage, for example, with potential of 10 or fewer inhalations required with a higher
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concentration of BB-7108 n the drug product. The dosage regimen may be adjusted within or
outside of this range to provide the optimal therapeutic response and may be adiusted downward
for pediatric usage and potentially upwards or downward depending on the body weight of the

patient.

100961 For making dosage units, e.g., tablets, the use of conventional additives such as fillers,
colorants, polymeric binders and the like is contemmplated. In general, any pharmaceutically
acceptable additive which does not interfere with the function of the active compounds can be
used. Suitable carriers include lactose, starch, cellulose derivatives and the like, or mixtures

thereof, used in suitable amounts.

Speecial Formulations for Allernate Specific Rouies of Administration

{00971 The pharmaceutical compositions of the present invention may be optimized for
particular types of delivery. For example, pharmaceutical compositions for oral delivery may be
formulated using pharmaceutically acceptable carriers that are well known in the art. The carriers
gnable the agents in the composition to be formulated, for exampie, as a tablet, pill, capsule,
solution, suspension, sustained release formulation, powder, liguid, or gel for oral ingestion by
the subject, as well as g liquid containing vegetable glycerin or propylene glyeol as vape camriers

of actives.

{00981 The compounds of the present invention may also be delivered in an acrosol spray
preparation from a pressurized pack, a nebulizer, a dry powder inhaler, or an clectronic cigareite.

Suitable propellants that can be used in a nebulizer include, for example, dichloroedifluoro-
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methane, frichlorofluoremethane, dichlorotetrafluorosthane and carbon dioxide. The dosage can
be determined by providing a valve to deliver a regulated amount of the compound in the case of

a pressurized agrosol.

100997 Compositions for inhalation or insufflation include sohstions and suspensions in
pharmaceutically acceptable agueous or organic solvents, or mixtures thereof, and powders, The
Hguid or solid compositions may contain suttable pharmaceutically acceptable excipients as
described abhove. The compositions may be administered by the oral, intranasal, or respiratory
reute for local or systemic effect. Compositions in preferably sterile pharmaceutically acceptable
solvents may be nebulized by use of inert gases. Nebulized solutions may be breathed directly
from the nebulizing device or the nebulizing device may be attached to a face mask, tent, or
positive pressure breathing machine. Sohition, suspension, or powder compositions may be
admiristered orally or nasally from devices that deliver the formulation in an appropriate
manner. Compositions for use in electronic cigareties can be preloaded into cariridges for

inseriion into the vape pen body or in a single use unit.

101007 The compounds of the present invention may be administered enterally, parenterally, or
in a respiratory format, optionally mixed with pharmaceutically suitable awalianies, ¢.g., as

described in the standard reference, Gennaro et al., Remington's Pharmaceutical Sciences. The

compourds may be compressed into solid dosage units, such as pills or tablets, or be processed
inte capsules or supposiiories. By means of pharmaceutically suitable Hauids, the compounds
can also be applied in the form of a solution, suspension, emulsion, e.g. for use as an injection

preparation or eye drops, or a8 a spray, ¢.g. for use as a nasal spray.
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Dosage Forms

101017 The compositions of the present invention can be processed by agglomerstion, air
suspension chilling, air suspension drying, balling, coacervation, coating, comminution,
compression, cryopelietization, encapsulation, extrusion, wet granulation, dry granulation,
homogenization, inclusion complexation, lvophilization, melting, microencapsulation, mixing,
molding, pan coating, solvent dehydration, sonication, spheronization, spray chilling, spray
congealing, spray drying, or other processes known in the axrt. The compositions can be provided
in the form of a minicapsule, capsule, smart capsule, tablet, inplant, troche, sachet, lozenge
{minitablet), temporary or permanent suspension, ovile, suppository, wafer, chewable tablet,
quick or fast dissolving tablet, effervescent tablet, buccal or sublingual solid, granule, film,
sprinkle, pellet, bead, pill, powder, triturale, platelet, or strip. Compositions can also be
administered a3 a “dry syrup” where the finished dosage form is placed directly on the tongus

and swallowed or followed with a drink or beverage.

101027 The pharmaceuntical composition can be coated with one or more enteric coatings, seal
coatings, film coatings, barrier coatings, compress coatings, fast disiniegrating coatings, or
enzyme degradable coatings. Multiple coatings can be applied for desived performance. Further,
the dosage form can be designed for immediate release, pulsatile release, controlled release,
extended release, delayed release, targeted release, synchronized release, or targeted delayed
release. For release/absorption control, solid carricrs can be made of various component types
and levels or thicknesses of coats, with or without an active ingredient, Such solid carriers can be
blended in a dosage form to achieve a desired performance. In addition, the dosage form release

profile can be affected by a polymeric mairix composition, a coated malrix composition, a
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multiparticulate composition, a8 coated multiparticulate composition, an ion-exchange resin-based

composition, an osmosis-based composition, or a bicdegradable polyvmeric composition.

131031 When formulated as a capsule, the capsule can be a hard or soft gelatin capsule, a starch
capsule, or a cellulosic capsule. Although not limited to capsules, such dosage forms can further
be coated with, for example, a seal coating, an enterie coating, an exiended-release coating, or a
targeted delayed release coating. These various coatings are known in the art, but for clarity, the
following brief descriptions are provided: seal coating, or coating with issistion layers: Thin
layers of up to 20 microns in thickness can be applied for variety of reasons, including for
particle porosity reduction, to reduce dust, for chemical protection, to mask taste, o reduce odor,
to minfmize gastrointesiinal fivitation, ete. The isolating effect is proportional to the thickness of
the costing. Water soluble cellulose ethers are preferred for this application. HPMC and ethyl
cellulose in combination, or Eudragit E100, may be particularly suitable for taste masking
applications. Traditional enteric coating materials listed elsewhere can also be applied to form an

isolating layer.

101047 Extended-release coatings are designed to effect delivery over an extended period of time,
The extended-release coating is 2 pH-independent coating formed of, for example, ethyl
cellulose, hydroxypropyl cellulose, methyleellulose, hydroxymethyl celludose, hydroxyethyl
cellulose, acrylic esters, or sodivm carboxymethy! cellulose. Various extended-release dosage
forms can be readily designed by one skilled in art to achieve delivery to both the small and large
intestines, to only the small intestine, or to only the large intestine, depending upon the choice of

coating materials and/or coating thickuness.
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101057 Enteric coatings are mixtures of pharmaceutically accepiable excipients which are applied
to, combined with, mixed with or otherwise added to the carrier or composition. The coating may
be applied to a compressed or molded or extruded tablet, a gelatin capsule, andior pellets, beads,
granules or particles of the carrier or composition. The coating may be applied through an
agqueous dispersion or after dissolving in appropriate solvent. Additional additives and their
levels, and selection of a primary coating material or materials will depend on the following
properiies: resistance to dissolution and disintegration in the stomach; impermeability to gastric
fhuids and drug/carrier/enzyme while in the stomach; ability to dissolve or disintegrate rapidly at
the target intesting site: physical and chemical stability during storage; non-toxicity; easy

application as a coating (substrate friendly); and economical practicality.

101061 Dosage forms of the compositions of the present invention can alse be formulated as
enteric coated delaved release oral dosage forms, i.e., as an oral dosage form of a pharmaceutical
composition as described herein which utilizes an enteric coating to affect release in the lower
gastroiniesiinal tract. The enteric couted dosage form may be a compressed or molded or
extruded tablet/mold {coated or uncoated) containing granules, peliets, beads or particles of the
active ingredient andfor other composition components, which are themselves coated or
uncoated. The enteric coated oral dosage form may also be a capsule {coated or uncoated)
containing pellets, beads or gramules of the solid carrier or the composition, which are

themselves coated or uncoated.

1010771 Delaved reloase generally refors to the delivery so that the release can be accomplished at

some generally prediciable location in the lower intestinal tract more distal to that which would
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have been accomplished if there had been no delayed release alterations. The preferred method
for delay of release is coating. Any coatings should be applied to a sufficient fhuckness such that
the entire coaling does not dissolve in the gastrointestinal Hludds at pH below about 8, but does
dissolve at pH about § and shove. It is expected that any anionic polvmer exhibiting a pH-
dependent solubility profile can be used as an enteric coating in the practice of the present
invention to achieve delivery to the lower gastrointestinal tract. Polyrers for use in the present

invention are anionic carboxylic polymers.

101087 Shellac, also called purified lac, is a refined product obiained from the resinous secretion

of an insect. This coating dissolves in media of pH>7,

101097 Colorants, detackifiers, surfactants, antifoaming agents, lubricants, stabilizers such as
hydroxypropylcellulose, acid/base may be added to the coatings besides plasticizers to solubilize

or disperse the coating material, and to improve coating performance and the coated product.

10118] In carrying out the methods of the present invention, the combination of the invention
may be administered to mammalian species, such as dogs, cats, humans, etc. and as such may be
incorporated in a conventional systemic dosage form, such as a tablet, capsule, ehixir or
injectable. The above dosage forms may alse include at least one carrier material, excipient,
fubricant, buffer, antibacterial, bulking agent (such as mannitol), antioxidants (ascorbic acid of

sediwm bisulfite) or the hike.
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101117 Tablets of various sizes containing the active pharmaceutical ingredients can be
prepared, o.g., of about 1o 2000 myg in total weight, with the remainder being a physiclogically
acceptable carrier of other materials according to accepted pharmaceutical practice. These tablets

can be scored to provide for fractional doses. Gelatin capsules can be simtlarly formulated.

101127 Liquid formulations can also be prepared by dissolving or suspending the corpounds of
the invention in & conventional Hauid vehiele acceptable for pharmaceutical administration so as

to provide the desired dosage.

101147 In order to more finely regulate the dosage schedule, the active substances may be
administered separately in individual dosage units at the same time or carefully coordinated
times. Since blood levels are built up and maintained by a regulated schedule of administration,
the same resuil is achigved by the simultansous presence of the two substances. The respective
substances can be individually formulated in separate unit dosage forms in a manner similar to

that described above.

101157 In formulating the compositions, the active substances, in the amounts described above,
may be compounded according to accepted pharmaceutical practice with a physiologically
acceptable vehicle, carrier, excipient, binder, preservative, siabilizer, flavor, ete., in the particular

type of unit dosage form.

101167 Hlustrative of the adjuvants which may be incorporated in fablets are the following: a

binder such as gum tragacanih, acacia, corn starch or gelating an excipient such as dicalcium
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phosphate or cellulose; a disintegrating agent such as corn starch, potato starch, alginic acid or
the like; & lubricant such as stearic acid or magnesium stearate; a sweetening agent such as
suerose, aspartame, lactose or saccharing a flavoring agent such as orange, peppermint, oilf of
wintergreen or cherry. When the dosage unit form is & capsule, it may contain in addition to
materials of the above {ype a liquid carrier such as a fatty ol Various other materials may be
present as coatings or to otherwise modify the physical form of the dosage unit. For instance,
tablets or capsules may be coated with shellac, sugar or both. A syrup of elixir may contain the
active compound, water, alcohol or the like as the carrier, glveerol as solubilizer, sucrose as
sweetening agent, methy! and propyl parabens as preservatives, a dye and a flavoring such as

cherry or orange.

101171 In one embodiment, there i3 provided a method of treating, preventing, or diagnosing a
particular COVID-19 disease or condition by administering the disclosed compositions o a
subject. In certain embodiments, the disclosed compositions are administered alone or can be

included within a pharmaceutical composition.

101187 Compositions of the present invention can include nanoparticies, composite
nanopariicles, nanosuspension, or nano-capsules. In certain embodiments, pharmaceutical
compositions may comprise, for example, at least about §.1%6 of an active ingredient or
nanoparticles, composite nanoparticles, or nano-capsules. In other embodiments, the active
ingredient or nanoeparticles, composite nanoparticles, or nanc-capsules may comprise between
about 2% to about 75% of the weight of the unit, or between about 25% to sbout 60%, and any

range derivable therein,
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101197 The compositions of the present invention may also include various antioxidants 1o retard
oxidation of one or more active ingredient or nanoparticles, composite nanoparticles,
nanosuspension, or nano-capsules. The prevention of the action of microorganisms can be
brought shout by preservatives such as various antihacterial and antifungsl agents, including but
not limited {o parabens {¢.g., methylparabens, propylparabens), chiorobutanol, phenol, sorbic

acid, thimerosal or corpbinations thereof.

Packasing/Tregiment Kifs

101207 The present invention relates 1o a kit for conveniently and effectively carrving out the
methods in accordance with the present inveniion. Such kits may be suited for the delivery of
solid oral forms such as tablets or capsules as well as inhaled dosage forms fike electronic
cigareites thal may require cartridges for drug product that can be used in appropriste devices.
Such a kit may include one or more dosage units. Such kits can include a means for containing
the dosages oriented in the order of their intended use. An example of a means for containing the
dosages in the order of their intended uses is a card. Another example of such a kit is a “blister
pack”. Blister packs are well known in the packaging industry and are widely used for packaging
pharmaceutical unit dosage forms. If desired, the blister can be in the form of a childproof
blister, 1.2., a blister that is difficult for a child to open, yet can be readily opened by an adult, I
desired, a memory aid can he provided, for example in the form of numbers, letters, or other
markings or with 2 calendar feature andfor calendar insert, designating the days and the sections
of a day in the treatment schedule in which the dosages can be administered, such as an AM dose
is packaged with a “mid-day” and g PM dose; or an AM dose 1s packaged with a PM dose. The

cards with blister may contain cartridges for electronic cigareties.
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101211 In one aspect, the package, kit or container comprises a “blister package” (also called a
blister pack, or bubble pack). In one aspect, the blister package consists two or more separate
compartments: Am dosage of this invention, and PM dosage of this invention, or mid-day dosage
of this tnvention. This blister package is made up of two separate material elemenis: a
transparent plastic cavity shaped to the product and its blister board backing. These two clements
are then joined together with a heat-sealing process which allows the product to be hung or
displayed. Exemplary types of “blister packages” include: Face seal blister packages, gang run

blister packages, mock blisier packages, interactive blister packages, shide blister packages.

101227 Blister packs, clamshelis or trays are forms of packaging used for goods; thus, the
invention provides for blister packs, clamshells or travs comprising the compositions of the
nvention. Blster packs, clamshells or trays can be designed to be non-re-closable, so consurmers
can tell if a package has already opened. In one embodiment, a blister pack of the invention
comprises a molded PV base, with raised areas (the “blisters”™) to contain the tablets, pills, ¢te.
comprising the combinations of the invention, covered by & foil laminate. Tablets, pills, ele. are
removed from the pack either by peeling the foil back or by pushing the blister to force the tablet

to break the foil. In one embodiment, a specialized form of a blister pack is a strip pack.

101231 In one embodiment, a blister pack may also comprise a method of packaging where the
compaositions comprising combinations of ingredients of the invention are contained in between a
card and a clear PV layer. The PV can be transparent so the tem (pill, tablet, geltab, i) can
be seen and exanined casily. In one embodiment, the blister pack may be vacuum-formed

around a mold so it can contain the compositions comprising combinations of ingredients of the
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nvention snugly and have room to be opened upon purchase. In one embodiment, the card is
brightly colored and designed depending on the ttem (pill, tablet, geltab, etc.) inside, and the
PV is affixed to the card using pre-formed tabs where the adbesive is placed. The adhesive can
be strong enough so that the pack may hang on a peg, but weak enough so that this way one can
tear open the join and access the item. In embodiments with large items or multiple enclosed
pills, tablets, geltabs, ete., the card may have a perforated window for access. In one
embodiment, more seoure blister packs, ¢.g., for items such as pills, tablets, geltabg, ete. of the
invention may be used, and can comprise of two vacuum-forined PV sheets meshed together at

the edges, with the informative card inside.

181241 In one embodiment, blisier packaging may comprise at least two components {e.g., is a
multi-ingredient combination of drugs of the invention}: a thermoformed “blister” which houses
the product {e.g., 2 pharmaceutical combination of the invention), and then a “blister card” that i3
a printed card with an adhesive coating on the front swrface. During the assernbly process, the
blisier component, which is most commondy made out of PVC, may be attached to the blister
card using 8 blister machine. This machine introduces heat to the flange ares of the blister which
activates the glue on the card in that specific ares and ultimately secures the PV blister to the
printed blister card. The thermoformed PVG blister and the printed blister card can be as small or
large. Conventional blister packs can also be sealed {e.g., using an AERGO 8 DUO®, 3CA

Consumer Packaging, Inc., DeKalb, 111.) using regular heat seal toohing.

101257 As discussed herein, the products of manufacture of the invention can comprise the

packaging of the therapeutic drug combinations of the invention, alone or in combination, as
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“blister packages” or as a plurality of packettes, including as lidded blister packages, lidded

blister or blister card or packets, or a shrink wrap.

101261 In one embodiment, laminated aluminum foif blister packs are used, e.g., for the
preparation of drugs designed to dissolve immediately in the mouth of a patient. This exemplary
process comprises having the drug combinations of the Invention prepared as an aqueous
solution(s) which are dispensed {e.g., by measured dose) into an aluminum {e.g., alufoil)
laminated tray portion of a blister pack. This tray is then freeze-dried to form tablets which take
the shape of the blister pockets. The alufoil laminate of both the tray and lid fully protects any
highly hygroscopic and/or sensitive individual doses. In one aspect, the pack incorporates a
child-proof peel open security laminaie. In one embodiment, the system give tablets an
identification mark by embaossing a design into the alufoil pocket that is taken up by the tablets
when they change from aqueous o solid state. In one aspect, individual ‘push-through’ blister
packs/packeties are used, e.g.. using hard temper aluminum {e.g., alufoil) idding material. In one
embodiment, bermetically-sealed high barnier aluminum (e.g., alufoil) laminates are used. In one
gmbodiment, any of the invention's products of manufacture, inchuding kits or blister packs, use
foil laminations and strip packs, stick packs, sachets and pouches, peelable and non-peelable

laninations combining foil, paper, and film for high barrier packaging.

101271 Other means for containing said unit dosages can include boitles and vials, wherein the

bottle or vial comprises a memory aid, such as a printed label for administering said unit dosage

or dosages. The label can also coniain removable reminder stickers for placerment on a calendar
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or day-minder to further help the patient to remember when to take a dosage or when a dosage

has been taken.

Adminisiration

{0128] The pharmaceutical compositions of the present invention may be optimized for
particular types of delivery. For example, pharmaceutical compositions for oral delivery are
formulated using pharmaceutically acceptable carriers that are well known in the arl. The carriers
gnable the agents in the composition to be formulated, for example in respivatory and oral
formats, as a vaping liguid, a tablet, pill, capsule, solution, suspension, sustained release

formulation; powder, hiquid or gel for oral ingestion by the subject.

101291 The pharmaceuntical compositions may also be delivered in an serosol spray preparation
from a pressurized pack, a nebulizer or from a dry powder inhaler. Suitable wropellants that can
be used in a nebulizer include, for exarnple, dichlorodifluoromethane, trichloroflucromethane,
dichloretetraflluoroethane and carbon dioxide. The dosage can be determined by providing a
valve 1o deliver a regulated amount of the compound in the case of a pressurized aerosol.
Compositions for inhalation or insufflation include selutions and suspensions in
pharmaceutically acceptable, agueous or organic solvents, or mixtures thereof, and powders, The
fiquid or solid compositions may contain suitable pharmaceutically acceptable excipients as set
out above. Preferably the compositions are administered by the oral, intranasal or respivatory
route for local or systemic effect. Compositions in preferably sterile pharmaceutically acceptable
solvents may be nebulized by use of inert gases. Mebulized solutions may be breathed directly

from the nebulizing device or the nebulizing device may be attached to a face mask, tent or
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intermittent posifive pressure breathing machine. Sohution, suspension or powder compositions
may be administered, preforably orally or nasally, from devices that deliver the formuldation in an
appropriate manner. Elecironie vaporizers like e-cigarettes may be single use contaimng drug
product or muliiple use taking prefilled cariridges of drug product containing active

pharmaceutical ingredients and excipienis inchuding carriers.

101307 In one embodiment, the compositions of the present invention may be admimstered
repeatedly for a susiained period of thime. In such embodiment, the dosage reglimen will
generally involve regular, such as daily, administration for a period of {reatment of at least one

month, or &t least three months, or at least six months.

1013171 Alternatively, the compositions of the present invention may be applied intermittently, or
in a pulsed manner, For example, the composition of the invention may be used for two or more
days, stopped, then restarted again gt a time from between 2 weeks o 3 months later, and at even

more long-spaced intervals.

1013271 The routes of administration of & compound of the present invention will vary with the
location and nature of the condition to be treated, and include, ¢.g., inhalation, intradermal,
transdermal, parenteral, inlravenous, intramuscolar, intranasal, subcutaneous, percutancous,
intratrachesl, intraperitoneal, perfusion, lavage, divect injection, and oral administration and
formulation. As detailed below, the compounds in the present invention may be administered as

medical gases by inhalation or intubation, as injectable liguids by intravascular, intravenous,

79



WO 2021/195661 PCT/US2021/070300

infra-arterial, intracerebroventicular, intraperitoneal, subcutancous administration, as fopical

liguids or gels, or in solid oral dosage forms.

101331 The length of time of administration may vary depending on the type of biological matter
{cell type, tissue type, organism genus amd species, etc.} and/or its size (weight, surface area,
gte) and will depend in part upon dosage form and route of administrafion. In particular
embodiments, a compound of the present nvention may be provided for about or at least 30
seconds, 1 minute, 7 minutes, 3 mimtes, S minutes, 10 minutes, 15 mimtes, 30 minuwtes, 1 how,
2 hours, 3 hours, four hours five hours, six hours, eight hours, twelve hours, twenfy-four hours,
ot greater than twenty-~four hours. The compounds of the present invention may be adnunistered

in a single dose or multiple doses, with varying amounis of time between administered doses.

{01347 The treatments may inchude various “unit doses.” Unit dose is defined as containing a
predetermined-quantity of the therapeutic composition. The quantity to be admirndstered, and the
particular route and formulation, are within the skall of those in the clindcal arts. A unit dose nead
not be administered as a single injection but may comprise continuous infusion over a set period
of time. Alfernatively, the amount specified may be the amount administered as the average

daily, average weekly, or average monthly dose,

{31351 In one embodiment, the invention provides a topical pharmaceutical formulation for use
in treatment of a subject comprising a composition of the invention and at least one
pharmaceutically acceptable excipient. In such embodiment, the invention may provide a topical

formulation wherein said formulation is in a form selected from the group consisting of: cream,
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lotion, gel, oil, ointment, suppository, spray, foam, liniment, acrosol, buccal and sublingual tablet

or a transdermal device or patch for absorption through the skin or mucous membranes.

101361 All references cited herein are incorporated herein by reference in their entireties.

131371 While the present invention has been shown and described in connection with cortain
exemplary embodiments, it should be undersiood that these are exemplary of the invention and
are not {o be considered as Hmiting, and that it will be apparent to those skilled in the art that
modifications and variations can be made without departing from the spirit and scope of the
invention. Accordingly, if is not intended that the present invention be limited to the ilustrated

embodiments, but only by the appended claims.
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CLAIMS

What is claimed is:

1. A pharmaceutical composition, comprising:

two chemically linked anti-viral agents wherein the first anti-viral agent is selected from
the group consisting of entry inhibitors, RNA-dependent RNA polymerase inhibitors, protease
inhibitors, glucocorticoid receptor modulators and androgen receptor modulators, and
pharmaceutically acceptable salts thereof, and the second anti-viral agent is selected from the
group consisting of RNA-dependent RNA polymerase inhibitors, protease inhibitors,
glucocorticoid receptor modulators and androgen receptor modulators, endosome acidifying

MicroRNA inhibitors, and pharmaceutically acceptable salts thereof.

2. The pharmaceutical composition of claim 1, wherein the entry inhibitor comprises

valsartan or a pharmaceutically acceptable salt thereof.

3. The pharmaceutical composition of claim 1, wherein the RNA-dependent RNA
polymerase inhibitor is selected from the group consisting of rifampin, myricetin, remdesivir, the

ribose active metabolite of remdesivir, and pharmaceutically acceptable salts thereof.

4. The pharmaceutical composition of claim 1, wherein the protease inhibitor is selected
from the group consisting of rupintrivir, ritonavir, lopinavir, and pharmaceutically acceptable

salts thereof.



WO 2021/195661 PCT/US2021/070300

5. The pharmaceutical composition of claim 1, wherein the glucocorticoid receptor
modulators and androgen receptor modulator is selected from the group consisting of
dexamethasone, mifepristone, relacorilant, miricorilant, and pharmaceutically acceptable salts

thereof.

6. The pharmaceutical composition of claim 1, wherein the endosome acidifying
MicroRNA inhibitor comprises hydroxychloroquine or a pharmaceutically acceptable salt

thereof.

7. The pharmaceutical composition of claim 1, further comprising a third chemically linked
anti-viral agent selected from the group consisting of protease inhibitors and pharmaceutically

acceptable salts thereof.

8. The pharmaceutical composition of claim 7, wherein the third anti-viral agent is selected
from the group consisting of rupintrivir, ritonavir, lopinavir, and pharmaceutically acceptable

salts thereof.

0. The pharmaceutical composition of claim 1, wherein the first anti-viral agent comprises
remdesivir, the ribose alcohol active metabolite of remdesivir, or pharmaceutically acceptable
salts thereof, and the second anti-viral agent comprises hydroxychloroquine or a

pharmaceutically acceptable salt thereof.
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10.  The pharmaceutical composition of claim 1, wherein the first anti-viral agent comprises
remdesivir, the ribose alcohol active metabolite of remdesivir, or a pharmaceutically acceptable
salt thereof, and the second anti-viral agent comprises dexamethasone or a pharmaceutically

acceptable salt thereof.

11. The pharmaceutical composition of claim 1, wherein the two chemically linked anti-viral
agents are combined with a carrier suitable for respiratory administration to a patient via
vaporization wherein the heat of vaporization is capable of de-coupling the two chemically

linked anti-viral agents.

12. The pharmaceutical composition of claim 7, wherein the three chemically linked anti-
viral agents are combined with a carrier suitable for respiratory administration to a patient via
vaporization wherein the heat of vaporization is capable of de-linking the three chemically linked

anti-viral agents.

13.  The pharmaceutical composition of claim 1, further comprising an anti-bacterial, anti-

fungal, or anti-protozoal agent.

14.  The pharmaceutical composition of claim 1, wherein the chemical link between anti-viral

agents comprises at least one carbamate or carbonate group.

15. A method of treating a viral disease, comprising the step of administering to a patient the

pharmaceutical composition of claim 1 combined with a carrier suitable for respiratory
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administration via vaporization wherein the heat of vaporization decouples the chemically linked

anti-viral agents.

16. The method of claim 15, wherein the disease is selected from the group consisting of

SARS, MERS, and SARS-CoV-2.

17. The method of claim 15, wherein the first anti-viral agent comprises remdesivir, the
ribose active metabolite of remdesivir, or pharmaceutically acceptable salts thereof, and the
second anti-viral agent comprises hydroxychloroquine or a pharmaceutically acceptable salt

thereof.

18. The method of claim 15, wherein the first anti-viral agent comprises remdesivir, the
ribose active metabolite of remdesivir, or a pharmaceutically acceptable salt thereof, and the

second anti-viral agent comprises dexamethasone or a pharmaceutically acceptable salt thereof.

19. The method of claim 15, wherein the pharmaceutical composition comprises three

chemically linked anti-viral agents.

20. The method of claim 15, wherein the pharmaceutical composition further comprises an

anti-bacterial, anti-fungal, or anti-protozoal agent.
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