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15 processes for inhibiting, destroying, and/or inactivating viruses present in host
organisms or samples/process streams of biological origin.
2. Related Art
Virus caused respiratory illnesses account for much of the suffering and
inconvenience endured by mankind and animals generally, and, in some instances,
20 account for high rates of mortality. For example, influenza is one of the common
diseases of man, infecting large segments of the population each year, typically during
the fall and winter and early spring of the year, with great economic consequences
and, occasionally, with great public health consequences. Notwithstanding that
influenza has been extensively studied, very little progress has been made toward the
25 prevention or cure of the disease. One reason for the slow progress toward preventjng
or treating influenza is the antigenic shift which presents frequent and often abrupt
appearances of new serotypes with the consequence that an inactivated virus vaccine
against one serotype may have little or no immunizing effect against other serotypes.
Members of the family paramyxoviridae are responsible for a number of
30 serious diseases in humans and animals. Bronchiolitis is one of the most serious
pulmonary infections commonly caused by respiratory syncytial virus (RSV), a
member of the paramyxoviridae. RSV disease occurs in yearly epidemics and is most
severe in children 1 year of age or younger. Approximately 1 in 50 to 1 in 100 infants

are hospitalized after their first infection, and mortality fluctuates between 0.5 and 5.0
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ful ly devel apedhsiitofibie M¥@vaccine is currently available for the adenovirus.
Pneumonias in adults due to mycoplasma, chlamydiae, and viruses are a
common clinical problem. These microorganisms contribute to the etiologies in 6-
20 35% of all cases of pneumonia and are the sole pathogens in 1-17% of hospitalized
cases. Important trends and developments in the field include the emergence of a
Chlamydia psittaci strain (TWAR) that is passed from human to human, causes a
mycoplasma-like illness, and is relatively resistant to erythromycin, the recognition of
respiratory syncytial virus as a pathogen in nursing home outbreaks and in
25 immunosuppressed adults, the continuing high lethality of fully developed influenza
pneumonia, the efficacy of acyclovir and adenine arabinoside in limiting the
complications of varicella-zoster virus infections, and the increasing frequency of
pneumonia caused by cytomegalovirus and the severity of this disorder in highly
immunosuppresséd patients. ’ '
30 Cytomegalovirus (CMV) pneumonia causes significant morbidity and
mortality in bone marrow transplant recipients and in patients with AIDS. 9-(1,3-
Dihydroxy-2-propoxymethyl) guanine (ganciclovir) and phosphonoformic acid (PFA)
demonstrate activity againét CMYV in human infections, although recurrent CMV and

systemic drug toxicity frequently develop. The efficacy of aerosol administration of

o
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foregoing discussion there remains a need for improved methods of inhibiting,
destroying, or inactivating pathogenic viruses in host organisms and in other

20 biological sources.

SUMMARY
Aspects of the present disclosure are generally directed to compositions and
methods for the treatment of viral pathologies. One aspect of the present disclosure is
25 directed to compositions that include at least one quaternary ammonium salt that is
used to inhibit, destroy, or inactivate viruses. Exemplary common viruses that can be
treated according to the present disclosure include, but are not limited to, Respiratory
Syncytial Virus (RSV), Adenovirus, Severe Acute Respiratory Syndrome (SARS)
virus, and small pox.
30 Another aspect of the disclosure provides methods for treating viruses in
biological source material or host organisms. In one example, the method includes

contacting a biological source material with a composition that includes a quaternary
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FIG. 3 depicts micrographs that illustrate the reduction of RSV virus
15 infectivity in Hep-2 human lung epithelial cells by the disclosed compositions and
methods.
- FIG. 4 depicts electron micrographs of hAd4 viral particles treated with

exemplary disclosed compositions.

20 DETAILED DESCRIPTION
1.  Definitions

Unless otherwisé indicated the following terms used in the specification and
claims have the meanings discussed below:

The term “organism” refers to any living entity comprised of at least one cell.

25 A living organism can be as simple as, for example, a single eukaryotic cell or as
complex as a mammal, including a human being.

The term “biological source material” refers to any biological material such as,
for example, a host cell, cell supernatant, cell lysate, blood plasma, tissue
homogenate, or other biological materials.

30 The term “therapeutically effective amount” as used herein refers to that
amount of the compound being administered which will relieve to some extent one or
more of the symptoms of the disorder being treated. In reference to viruses, a
therapeutically effective amount refers to that amount which has the effect of (1)

reducing the amount of any virus, (2) inhibiting (that is, slowing to some extent,
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used herein include pharmaceutically acceptable carriers, excipients, or stabilizers

which are nontoxic to the cell or mammal being exposed thereto at the dosages and
20 concentrations employed. '

An “excipient” refers to an inert substance added to a pharmaceutical
composition to further facilitate administration of a compound. Examples, without
limitation, of excipients include calcium carbonate, calcium phosphate, various sugars
and types of starches, cellulose derivatives, gelatin, vegetable oils, and polyethylene

25 glycols.

“Treating” or “treatment” of a disease includes preventing the disease from
occurring in an animal that may be predisposed to the disease but does not yet
experience or exhibit symptoms of the disease (prophylactic treatment), inhibiting the
disease (slowing or arresting its development), providing relief from the symptoms or

30 side-effects of the disease (including palliative treatment), and relieving the disease
(causing regression of the disease). With regard to viral infections, these terms
simply mean that the viral pathogens are reduced, eliminated, inactivated, or that one

or more of the symptoms of the disease will be reduced.
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drugs, Arch, Pharm_Chem . 86(1): 1-39; H Bundgaard, ed. (1985). Design of
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Delivery Rev. 19(2): 115-130; Flelsher et al. (1985). sign of prodrugs
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Where applicable, the instant disclosure should be construed to
each substance being constituted of one or several chemical compounds having
similar or identical functions. The term “substance” may correspond to an actual fact,
20 but may be purely theoretical and functional in the case of intricate mixtures where
the compounds have multiple effects or which effects interfere with each other. The
functional classification in compounds, substances, products does not necessarily
correspond to the process of manufacture of the product and to the mixture actually
obtained in the practice.
25 The term “composition” is used here and in all the folloWing text to define a
pharmaceutical or cosmetic substance.
As used herein, the term “alkyl group” is intended to mean a straight- or
branched-chain monovalent radical of saturated and/or unsaturated carbon atoms and
hydrogen atoms, such as methyl (Me), ethyl (Et), propyl, isopropyl, butyl, isobutyl, t-
30 butyl, ethenyl, pentenyl, butenyl, propenyl, ethynyl, butynyl, propynyl, pentynyl,
hexynyl, and the like, which may be unsubstituted (i.e., containing only carbon and

hydrogen) or substituted by one or more suitable substituents (e.g., one or more

halogens, such as F, Cl, Br, or I, with F and Cl being preferred). A “lower alkyl
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and to which may be fused one or more cycloalkyl groups, aryl groups, or heteroaryl
groups, which themselves may be unsubstituted or substituted by one or more suitable
substituents.

20 An “aryl group” is intended to mean an aromatic monovalent monocyclic,
bicyclic, or tricyclic radical containing 6, 10, 14, or 18 carbon ring atoms, which may
be unsubstituted or substituted by éne or more suitable substituents as defined below,
and to which may be fused one or more cycloalkyl groups, heterocycloalkyl groups,
or heteroaryl groups, which themselves may be unsubstituted or substituted by one or

25 more suitable substituents.

A “heteroaryl group” is intended to mean an aromatic monovalent
monocyclic, bicyclic, or tricyclic radical containing 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16, 17, or 18 ring atoms, including 1, 2, 3, 4, or 5 heteroatoms selected from
nitrogen, oxygen, and‘sulfur, which may be unsubstituted or substituted by one or

30 more suitable substituents as defined below, and to which may be fused one or, more
cycloalkyl groups, heterocycloalkyl groups, or aryl groups, which themselves may be
unsubstituted or substituted by one or more suitable substituents.

" An “acyl group” is intended to mean a --C(O)--R radical, where R is a

substituent.
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inhibit, destroy, or inactivate a virus.

The compositions of the present disclosure can be liquids or lyophilized or
otherwise dried formulations and can include diluents of various buffer content (e.g.,
Tris-HCl, acetate, phosphate), pH and ionic strength, additives such as albumin or

20 gelatin to prevent absorption to surfaces, a surfactant such as a polysorbate surfactant
(e.g., TWEEN 20, TWEEN 40, TWEEN 60, and TWEEN 80), a
phenoxypolyethoxyethanol surfact;ant (e.g., TRITON X-100, X-301, X-165, X-102,
and X-200, and TYLOXAPOL), Pluronic F68, or sodium dodecyl sulfate, sdlubilizing
agents (e.g., glycerol, polyethylene glycerol), anti-oxidants (e.g., ascorbic acid,

25 sodium metabisulfite), preservatives (e.g., Thimerosal, benzyl alcohol, and parabens),
bulking substances or tonicity modiﬁers (e.g., lactose, and mannitol). Such
compositions can also include covalent attachment of polymers such as polyethylene
glycol to the protein, complexation with metal ions, or incorporation of the material
into or onto particulate preparations of polymeric compounds such as polylactic acid,

30 polglycolic acid, hydrogels, etc, or onto liposomes, microemulsions, micelles,
unilamellar or multilamellar vesicles, erythrocyte ghosts, or spheroplasts. Such
compositions can influence the physical state, solubility, stability, rate of in vivo
release, and rate of in vivo clearance. Controlled or sustained release compositions

include the formulation in lipophilic depots (e.g., fatty acids, waxes, and oils).



cycl oal kyl groups, heterocycl oal kyl groups, or aryl groups, which
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Ris a substituent. A "thioacyl group” is intended to nean a -C(S)-R
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composition is administered buccally, rectally, vaginally, topically, nasaily,

parenterally, paracancerally, transmucosally, transdermally, intramuscularly,

intravenously, intradermally, subcutaneously, intraperitonealy, intraventricularly,

intracranially, intratumorally, in the form of a spray or in any other form effective to
20 deliver active compositions.

For topical applications, the pharmaceutically acceptable carrier may take the
form of a liquid, cream, foam, lotion, or gel, and may additionally comprise organic
solvents, emulsifiers, gelling agents, moisturizers, stabilizers, surfactants, wetting
agents, preservatives, time release agents, and/or minor amounts of humectants,

25 sequestering agents, dyes, perfumes, and/or other components commonly employed in
pharmaceutical compositions for topical administration. ,

Further, as used herein “pharmaceutically acceptable carriers” are well known
to those skilled in the art and include, but are not limited to, 0.01-0.1M and preferably
0.05M phosphate buffer or 0.8% saline. Examples of non-aqueous solvents are

30 propylene glycol, polyethylene glycol, vegetable oils such as olive oil, and injectable
organic esters such as ethyl oleate. Aqueous carriers include water, alcoholic/aqueous
solutions, emulsions or suspensions, including saline and buffered media.

Parenteral vehicles include sodium chloride solution, Ringer's dextrose,

dextrose and sodium chloride, lactated Ringer's or fixed oils. Intravenous vehicles

10



conpositions can al so include coval ent attachnment of polyners such as

pol yet hyl ene glycol to the protein, conplexation with netal ions, or
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pol ymeri c conpounds such as polylactic acid, polglycolic acid, hydrogels,
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phar maceut i gahlay paBeeRicklgtycedcopEimeryofipaketiyike glycol and polypropylene

glycol, carboxymethyl cellulose, dextran, polyvinyl alcohol, polyvinylpyrrolidone or

polyproline, are known to exhibit substanﬁally longer half-lives in blood following

20 infravenous injection than do-the corresponding unmodified compounds. Such
modifications may also increase the compound's solubility in aqueous solution,
eliminate aggregation, enhance the physical and chemical stébility of the compound,
and greatly reduce the immunogenicity and reactivity of the compound. As a result,
the desired in vivo biological activity may be achieved by the administration of such

25 polymer-compound abducts less frequently or in lower doses than with the
unmodified compound.

In yet another embodiment, the pharmaceutical composition can be delivered
in a controlled release system. For example, the agent may be administered using
intravenous infusion, an implantable osmotic pump, a transdermal patch, liposomes,

30 or other modes of administration. In one embodiment, a pump may be used ( Sefton
(1987). CRC Crit. Ref. Biomed. Eng. 14:201; Buchwald et al. (1980). Surgery 88:507;
Saudek et al. (1989). N. Engl. J. Med. 321:574). In another embodiment, polymeric
materials can be used. In yet another embodiment, a controlled release system can be

placed in proximity of the therapeutic target, i.e., the lungs, thus requiring only a
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formof a liquid, cream foam |lotion, or gel, and may additionally
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in the art. Conpounds nodified by the coval ent attachment of water-sol uble
pol ynmers,  without the addition of a surfactant and other pharmaceutically acceptable adjuvants.

Nlustrative oils are those of petroleum, animal, vegetable, or synthetic origin, for
example, peanut oil, soybean oil, or mineral oil. In general, water, saline, aqueous
20 dextrose and related sugar solutions, and glycols such as propylene glycols or
polyethylene glycol are preferred liquid carriers, particularly for injectable solutions.
In addition, if desired, the composition can contain minor amounts of auxiliary
substances such as wetting or emulsifying agents, or pH buffering agents that enhance
the effectiveness of the active ingredient.

25 - An active component can be formulated into the composition as neutralized
pharmaceutically acceptable salt forms. Pharmaceutically acceptable salts include the
acid addition salts (formed with the free amino groups of the polypeptide or antibody
molecule) which are formed with inorganic acids such as, for example, hydrochloric
or phosphoric acids, or such organic acids as acetic, oxalic, tartaric, mandelic, and the

30 like. Salts formed from the free carboxyl groups can also be derived from inorganic
bases such as, for example, sodium, potassium, ammonium, calcium, or ferric
hydroxides, and such organic bases as isopropylamine, trimethylamine, 2-ethylamino

ethanol, histidine, procaine, and the like.
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osmotic punp, a IyApaleembbdipaht hhe dldtm%mmpsl.mcbcranoiehiehvemdﬁsa oésicle, in
adm nistration. In gone enbodinent,

ag)lunp. may (3 Sefton (198%))0
arit. Ref. mra plar a Eppgome dseed pnges (AR §Clé’tlcea?49 -i%isb? §Eﬁa§@tra} d83%p7;
Saudek et cl(pje? Fkestdth %chpgxldl é{%ds'\feﬁ?og%}eﬁzl}l)e %e% n@t ﬁEtl nt

pol yneric milt al's can not her a contr I ed
rel ease sys&mfrCcmntiass;)II\hquipj 3153;93@591 mty of the therapeut ic target, i.e.,

t he | yngs, thus Lrin afraction. e s c anmount

Prof 8Pab v, a coSHiN sl pEMe oRaagesdrdorth it Bl denrat B iyl | n
proxi mty ofccbhghRishRs. Qﬁth@r S q{ov&é%?‘fﬁdy%?:us@umﬁ{thﬁ RipafitlofériRl ease
systenms are discussed in the review by Langer (1990 SC| ence

249: 1527- 15@8npdunde adverdiegitvatie pmsem,dlmﬂmummmﬁhm ﬁrvsrnﬁwtlb@lly frqgmetgbiat ed

I nto absorptiyve . _Such-as su es,, bandage or _coated
ont o the. ot SUBoiE b apditEan dsclbhleSins ORY B8R Bon G oAt fifpBle

zi pper s andingRidb atidragdition dgltd which ks, € RASblel B 1forined By Bhikiglaoliitda of
prevention of viral infection. Oher delivery Bgstems of this type will be

readilPy apptespmppend aseulingdol thisdliscosurpewidh g solpiiampf @phamaselticallY e oi | y
Ve.h' cl es or acc%étéﬁl@ta&dfs%?]? Q%S\@d%é}ﬁoﬁpg ﬁf}ﬁﬁﬂhc Q&1§C+18§)gﬁ§s,u%ﬁ18{n\éeagﬁltsabl e or

animal oils i'ver i ONS can be
ef f ect ed bofilmai adidy naisc add vwetcigicadeid, GSetlcFaMd, peartiznd z&ﬁ&;loxahc acid, citric

acid, tartaric acid, carbonic acid or phosphoric acid.

Embodiments of the present disclosure include compositions and methods for
20 treating viral pathogens. In one embodiment, the viral pathogens are treated by
inactivation, inhibition, and/or destruction, without destruction of other healthy cells
or tissue within a host organism. One exemplary embodiment provides fluid
compositions that are delivered in any of the methods discussed above. It has been
~ discovered that compositions having an active ingredient comprising a quaternary
25 ammonium salt and other optional agents are effective in reducing, controlling,
abating, inactivating, or eliminating viral pathogens. Preferably, the active ingredient
or ingredients of the disclosed compositions are classified by the United States Food
and Drug Administration as over-the-counter substances.
Another embodiment provides compositions having an active agent consisting
30 essentially of a quaternary ammonium salt in an amount effective to reduce, inhibit,
destroy, or inactivate viral pathogens, in combination with a pharmaceutically |
acceptable carrier. The pharmaceutically acceptable carrier can be suitable for
intranasal or intrapulmonary delivery. Suitable quaternary ammonium salts have the

following formula:
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adm ni stration (subcutaneous, intravenous, intra-arterial, or intranuscul ar
i njection), the conpositions or their physiologically tolerated derivatives
such as swibtgg7/m@s328r s, Noxi des, and the |ike are conver Peu/uisaas/02618%! ut i on,
suspension, or emulsion, if desired, with the substances customary and
suitable for this purpose, for exanple, solubilizers or other auxiliaries.
Exanpl es include: sterile |iquids such as r and oils, with or wthout
the addition of a surfactant gnd other pharnac uflcally acceptable

adj uvants. Illustrative oils dreR'hose of B8trpl eum aninal, vegetable, or
synthetic origin, for exanple,| peanyt oi}), soybean oil, or nlneral oil. In
general, water, saline, aqueous dext and rgel ated sugar solutions, and

gl ycol s such as propyl ene glycols or yet hyl ene gl yoQl are preferred
liquid carriers, particularly [for ipdjectable splutions. In addition, if
desired, the conposition can congai n m norRanounts of auxiliary substances
such &s wetting or enulsifying agents, or pH buffering agents that enhance
the effectiveness of the activie— ngredient. active conmponent can be
formul ated into the conposition as neutralized pharmaceuticall'y acceptable
salt forns ]gﬁﬁﬁﬁ phahkiens feaddi tion
salts (formev@Qiaeﬁ t ;?egléygﬁﬁg IRr(?t g g%étﬁﬁgﬁg%%%g%%%e or antl body
nol ecul e) vvindepemieatljr swlmi*eﬂ fwpmn H |amcaﬂlg>drgr@1paam d&ox;agtouasa cyaboallepd nmipe a

hydr ochl ori |c aci d or sieh organi c acrdg as acetic, oxalic,

tartaric, ?1‘8@0% PH% apiagd era, f betery PR AP 2RY PR OF & AHBIY)]

groupg can g, Qﬁiﬁqgmyﬁgoﬁrpg%faggrégﬁé]bgenbases such as, for exanple,
sodi um potassium ammonium “cal cium or ferric hydroxi des and such

organi ¢ bases as Repspensgieariptsenary pinmenhiyh gefaneynds cet hg Hividedantetthanol |
hi sti di ne, ﬁﬂ cai ne ke. For topical admnistration to body

surfaces usi Wl?%géree%%n%{eém%srearm gels, drops, and the like, the

i nhi bi tory nucl e(r) ehdiskyitichetiie binnnddh W@t fich b edtyluphybyRhogitah! v
tol erated derivatives such as salts, esters, N-oxides, and the |like are

prepared anbroapige (€8ABS sol utions, suspensi ons, or emulsions in a

phyS| | ogi cal |y i i cal

carri §r I n anot ﬁ@ﬁggﬁgﬁ@ﬁ?&%ﬁzﬂ }P%ufgfo%%%gaaggn alﬁzaoEﬁ]ﬂﬁvered in a
vesi cl e, incplaritle;cul ar a |i posone (see Langer (1990). Science,

249: 1527-1533; Treat et al. (1989)..
(3) dialkyldimethyl ammonium salts; and

(4) heterocyclic ammonium salts, for example when R! is an alkyl chain Cg-
Cg and remaining R R?, and R* groups are bridged to form an aromatic ring, for

20 example pyridine in cetylpyridinium chloride. Thus, represenrative compounds
include pyridinium quaternary salte, particularly substituted pyridinium quaternary
salts such as lapirium chloride; and

(5) bisquaternary ammonium salts such as 4-aminoquinaldinium derivatives,
dequalinium chloride, and hedquinium chloride.

25 Representative ammonium compounds also include ipratropium bromide,
hyoscine butylbromide, mepenzolate bromide, pipenzolate bromide, poldine
methylsulphate, propantheline bromide, cetrimide, methylbenzethonium chloride,
benzethonium chloride, cetalkonium chloride, dofanium chloride, and domiphen
bromide. The disclosed compositions can have at least one quaternary ammonium

30 salt or combinations of multiple quaternary ammonium salts.

The active agent can also include chlorhexidine and other diguanides, such as

for example, chlorhexidine gluconate and/or chlorhexidine acetate.
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in Lopez-Berestein and Fidler (eds.), Liposones in the Therapy of

I nfectious D sease and Cancer, Liss, N Y., pp. 353-365). Suitable salts of
t he conposotznevmizidscl osed herein i nclude pharmaceuti calPCy/usecasprabs e
salts. O her salts, however, may be useful in the preparation of the
conpounds according to the present disclosure or of their pharmaceutically
accept abl e sal t s OnSwr treiné Hayiringragesits tiaydiel added teethe disclosehtampasitianke

conmpounds of . this disclosure i.nclude acid.addjtion salts which may, for
ool o, b Thb i Aeshur g LR D SHECRLIAGR: SRMRAR 55”1 o hi s
di scl osure Wi swetbhdr® PRl PR ¥BEGHdd, 68l Ar¥ nach@RtaR), anpeull fRveh as
hydrochl oric acid, sul phuric acid, nethanesul phonic acids fumaric acid,

mal ei ¢ aci dsudhesdierry dlaaeisdappde shetey,adin, raiséh bananagpeas, pessialfiss, datesd, citric
acid, .tartaric acid arboni c id.or S i } { f the
pr eser%t di s&&hr %Cdlnﬁg Iaﬂ(ggo 8%‘rrgga§’ I ?L?%a eggsn %&Sloﬁ%%ga?%nﬁ@ gfaawiﬁgg \?Vie?al

pat hogens. h#agheveriaeirsBith, astchecolateatanfiBf E0G@BE bati&s¢dteigicitadyn,
i nactivation, inhibition, and/or destruction, w thout destruction of other

heal thy cel Etahem favesuaing end 30 ep-Haarormeqesnts addibrralixdantyrdaryy &vEBHI ment
provi des Tl G ORORIAi ALR. S, FAHE (U8 dait ol b dclle AMKR! pddder, AR NOdS

di scussed above. covéred that conpositio aving an active
i ngredi ent eegaubilsilagra quat ernary anmoni um salt and ot her optional agents

are effective in_reducing, controll,i abat.ing, inactivating, or
el i milating vi r allhpsemBeRHes qiﬁoe%rl&ﬁ?@ea?%era rie@m#garﬁmr@ teugrally
| ngredi ents aecfeg%aiafe c%%eg! esRal tﬁ@?ﬂ?&i‘ﬁia&éﬁ%ﬂﬂ&eﬁth@l%%fﬁe?@s QVac{u@@ustHt ed

States Food and Drug Admi nistration as over-the-counter substances. Another
enbodi nent  punffered sslutompBsartplensf pravinacguticalycaccegaklg eariersanslude bwilders

essentially of a quaternary, anmoni u |t in.an.amunt .effectjve to reduce,
i bi t . de8Y5hgY PREFPIRIeR Bosata A 41 ot opi i RGO ITG (i
phar maceut i galolic a6iaERWARbRcEIAF Weitht (1458 ehRANdoTBREREIdGad) plypesedy; abl e
carrier can be suitable for i ntranasal or_intrapul nonary delivery. Suitable

quat ébnary araieing srelsad sesurn albaminegelasing eRdrHguTogiaRlias; Ry drphiicpolymers

such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine,

arginine or lysine; monosaccharides, disaccharides, and other carbohydrates including
glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as
mannitol or sorbitol; salt-forming counterions such as‘sodium; and/or nonionic

20 surfactants such as TWEEN™, polyethylene glycol (PEG), and PLURONICS™. In

‘ certain embodiments, the carrier is also suitable for intranasal delivery and can
include water or a mild or dilute saline solution, preferably a physiologically balanced
saline solution. Additionally, the ion concentration of the carrier can be adjusted to
provide a mild antibacterial effect. Saline solutions are also commonly used as

25 moisturizers at present.

In another embodiment, the control and/or elimination of viral pathogens is
accomplished by delivering the disclosed compositions to an infected organism, or
treating infected biological source material with the disclosed compositions. The
active agent of the compositions assists in the inhibition, destruction, or inactivation

30 of viral pathogens.

Anti-microbials

In yet another embodiment, the compositions contain an effective amount of

an anti-microbial, for example alcohol, to provide an antibacterial effect. The alcohol
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R4 R3 wherein N has a valency of 5; Rl, R2, R3, R4 are the sane or
different and are independently selected fromH, an al kyl group, an al koxy
group, a wocebhwalokigB group, a heterocycl oal kyl group, anpraryis2gpsoq3s a

het eroaryl group, an acyl group, or a thioacyl group; and X is an anion,
preferably a hal ogen. Representative quaternary ammoni um conpounds can be
di vi ded i ntignotrecesshiyobitimgayfaditeir nusnagé heegher compepeisal Agdiitionalist hy |
anmoni um sal ts such as cetyl tri et hyl pNiu | de . (2)

monoal kyl di%ﬁeﬁ‘gﬂ%%%ﬁ%cogﬁ%ﬁ?‘&%aé‘gl%/lf@grg%%k’r %E‘It?g%n%g %‘%ﬁﬁ ¥hloride: (3)
di al kyl di medesatlsitBAREDAtHY 6iddnsbin@ivas (ifbredTehBrineciddbd o hewoMpUsTticR 4ss, for
exanpl e when RL is an alkyl chain C8- Cl and remaining R2, R3, and R4
groups are sefletged to forman aromatic ring, for exanple pyridine in

cetyl pyridinium i , il ' | di ni um
guat egr)nar y sal ts@dﬁgérrteg@tﬂdﬁ?% péi‘ﬁ@‘fsﬁ%ﬁ@té’g‘t“ﬁ}y{f? gl ni u%@%ﬁpﬁ@gi&gggyl@% s such
as lapiri urancaml dki%imgalargdnt(@h bi agu&ibecrtiwrsuitammnﬁbﬁmissajnbmds beta-lagtams

4- am noqui nal di ni um derj vat.i ves, .dequal i niym chl oride, and hedgui ni um
chloride. Fphaseattmal prdarifrishpems i st AerRhalasBe s A Rasen3ies PEpi um

brom de, h ' yi.Qr.0m @%ﬂ% : r.Qn LRen om de,
pol di ne m?ﬁ?ﬁ%ﬁﬁﬁﬁ%é&nﬁ? é;}ﬁ%ﬁl% 1e | ngﬁ%rlﬁ%ﬁd(g’, a‘ﬁgl é:tg ??a%&ggl? S&hf‘é&ﬁth@ﬂi@

met hyl benz gienallingrinchides hudere hetdnstdicn ampicliing mindeycitet, ahdk owilucdlohl ori de,

dof anjum chl.ori de, and dom phen brgm de. The di scl gsed .¢co itions can
havel@t | ed lﬁv‘blﬁ‘_éw& Cé?ﬁg &%%ﬁfgﬂ?‘t?ﬁ?@ﬁ“ &COE‘%HWQW&W%hg‘Pog “hultiple
quat er naryd&m-bﬁm}%g f‘tfﬁ%xyggﬁ g@l .Iuﬁgeﬂﬁg%ﬂgﬁﬁgﬁlﬂ%ﬁl®.ﬂC| ude chl or hexi di ne

and ot her diguanides, suc r exanpl e, chl ofFhexi dine gluconate and/ or
chl or hexi di ne acdbatteactane soch apadrebhavcan algo hgesdadswitinthebbschabdéd t o t he
di scl osed conposjtions. The flavoring .agent can incl atyral .or
2Tt T o al TSNS OGRS G Sgbenen ot aisd Gaethi” The diclor
antibiotics known as aminoglycosides including streptomycin, gentamicin,

15 kanamycin, and tobramycin are additional representative antibiotics.

Glycopeptides such as vancomycin, lincomycins such as clindamycin and
macroclides such as erythromycin and oleandomycin can also be used with the
disclosed compositions. Polypeptides including polymyxin and bacitracin,
rifamycins, tetracyclines such as chlortetracycline and semisynthetic tetracycline such

20 as doxycycline can also be used. Additional antibiotics include chloramphenicol,
quinolones including nalidixic acid, sulfonamides such as gantrisin and trimethoprim.
Finally, isoniazid (INH), paraaminosalicylic acid (PAS), and ethambutol can be used
as anti-microbials.

Various embodiments of the composition exist in which various antiseptic

25 and/or anti-microbial agents are used. In one embodiment of the composition, the
antiseptic agent used is cetylpyridinium chloride (CPC). Other antiseptic and/or anti-
microbial agents include, but are not limited to, chlorhexidine digluconate, hexetidine,
sanguinanine, triclosan, and benzalkonium chloride. Still other antiseptic agents
include ethanol (1-70%) , isopropanol (1-70%), tincture of iodine (2% L in 70%

30 alcohol), silver ions such as silver nitrate (AgNO3), and mercuric chloride. It will be
appreciated that one or more of these and other known antiseptics can be include in

the disclosed compositions in an anti-microbially effective amount.
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artificial sweeteners. Flavoring agents include, but are not limted to,
any fruit flavor such as berry flavors, apple, cherry, plum raisin,
banana, peeaerpopeah, figs, dates, |enobn, coconut, and s®corS2005a2€aB88 ng
agents can al so include any nut flavors as well as any sweet flavors such
as chocol ate, vanilla, caranel, butterscotch, cinnanon, grahamflavors,

m nt, and sDesamsitiElngvgdntsy agents additionally include any savory flavors

such as all neat, , fish,. dai ..b . o , d
vegetabl e fl avgr é.ng%ﬁngérg%?%ﬁl‘%ﬁI}r?ﬁ‘ﬁlge%?@%sgh&rs E\gﬁﬁgg dggreglgl‘r?l’rz %n%rea?g% ggr 22 anmpl e
a phar maceutrhg abdedsif£iae RER LarCaichi Bkt astistsan prdventpodnyatiettic eaktions due

acceptable carrier is an aqueous pH buffered sol uti on. Exanpl es of
phar maceut i treddliyemcafdhe distlesedponinesisiopncRerfesopiptive descasiiEng depms Bishilee,

borate, cityate a t her gr [ i ds; i.Qxi da I i rbic
aci d; ‘§| ow chc%]lquet\%és‘iogﬁ?ﬁg eSS F@g%glgﬂ%ﬁp E’lagﬁrngé?%%gg@%ﬁ% y e;%fb?g(gl,’
proteins, syghAmBdEn pREMENdMUREINE din@elisdquine Ioidrdditasidegdyeiutinelsydrogtderidehi | i c
pol ymers such as pol yvinyl pi/?;rol i done; _ami no aci ds 1§§Ch aé, gl yci ne,

gl ut ani ne, héw@gnwéﬂ,yl sligyaten ehenacaips hydrochigHae PSRRI FRSIUMy PEURGHRE i des,

and other c : 1,06 [ hhs; chel ating
agents suc hﬂg&s}(a%%?é’ ggﬁlggﬁ}é%%%g}eg}éég%ﬁ%é’sﬁﬁnéﬂ %lﬁ:t%g?f’) (%%lg?(;i%ggig’ol ;

sal t - f or m negpt@caing, ehymels tripethamnedndirertioratediralamiersatioylstesor donttizattons such
as TVEEN(t nl pal yet hyl ene gl ycol (PEG, and PLURONICS(tm). In certain
enbodPrent stef99d carrier is also suitable for intranasal deli very and can
include water or a mld or dilute saline solution, preferably a
physi ol ogi cal | y bal anced saline solution. Additionally, the ion
concent r at i dMucofytickezeotsr ri-er can be adjusted to provide a nild

tibacterial effect. Salj | Ut | | | d_as .
moi star i sere at prediRbecd Rt EhaBhieliE RO AR e e dadRdp e
el i m nati onpRhkY sRhuBRlhREpRSertfIVRGAAN icipedtshicI6® dnvabhing ¢eridl, scl osed

conmpositions to an infected organism _ or treating jnfected biological
sour dé mat epitanony pdiasgsiven W%@pﬁs@aolaém%mca@m 1oflifle, gllprofermygent of the

SiO;rgFSip;Et ﬁgggaﬁiesniessiﬂsh&r&om& ﬂ}}aplipgf-ctsiy%, io%zsehrlﬂﬁé, ii}%@ac, ?)Btaisﬁﬁﬁ’lt Ivation of
guaiacolsulfonate, potassium iodide, sodium citrate, squill, terpin hydrate, tolu, and

combinations thereof.

20 Surfactants
As noted, the disclosed compositions optionally include a surfactant.

Preferred surfactants include anionic surfactants, cationic surfactants, non-ionic
surfactants, zwitterionic surfactants, and mixtures thereof. Favorable surfactants
include vitamin E polyethylene glycol 1000 succinate, polyoxyethylene sorbitan fatty

25 acid esters, polyoxyethylene stearates, polyoxyethylene alkyl ethers, polyoxyethylene
castor oils, polyglycolyzed glycerides, transesterified and (poly)ethoxylated oils,
sorbitan fatty acid esters, poloxamers, fatty acids salts, bile salts, alkylsulfates,
lecithins, mixed micelles of bile salts and lecithins, sugar esters, and mixtures thereof.
Exemplary surfactants include sodium lauryl sulfate, sorbitan monolaurate, sorbitan

30 monostearate, polyoxyethylene sorbitan monooleate, Polyoxyl 40 Stearate, Polyoxy

ethylene 50 Stearate, and bile salts.
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Anti-mcrobials In yet another enbodi ment, the conpositions contain an
effective anount of an anti-mcrobial, for exanple al cohol, to provide an
ant i bact ewpaborafirst . The al coholis not necessary, but mray/Udsawsiozdias e

m xi ng of the other conponents. Additionally, preservatives, nucolytic
agents, anti-inflammtory agents, anti-histam nes, desensitizing agents, or
conbi nat i ondntitenexifal dggntse added to 't he conpositions as needed. Another
enbodi nent provi des .conposi ti { ' iLnel udi
anti-mcrobial a érfﬁwg{}%ﬁ pgg"eﬁls%ﬁd[qgﬁﬂg]t%%% gﬁ%%%?%ltééﬁw}%gg ?gé%giaﬁdgr ude
bet a- | act angtsibn astudark Welll plasith/metbiane pate diesing hdentsnantiirdlaggpdiadyospor i ns.
Representative betal actans include, but are not [im to, penicillin G

t ed
and cephal oeganis, aEkon1danis. pegtpase prinbitaTs) FA STPRS ﬂu@aﬁn;gfg%& atlashsen fqugdt ed to,

ity i ' : ) e
ol Ther al ondAPRE SO aan BAATR) Bt of Sprd AU U AL EHER Detohfndf, [P0
sol d under tbid byamkavAtige®ntdvien hys. i batieammposition af tiag disadonaen Zlan al so be

used with the disclosed_conpositions, Car box%/lg)enem; Hch as |, ml{)(ﬁtrc}ﬁm are
al so usef ul 108 Has enkysyaggblep the o5 I G R4 Zﬁﬁ‘geﬁoé § EFEPRRLLO di ng
streptonyci B Qebam Gish in ﬂ%@&%‘%ﬁé’z@'ﬂ@biiﬂ%@éﬁﬁed}ﬁﬁ&cm&}ﬂieE Rpay
representative antiblotics. ycopept i des such as’ vanconycin, |inComycins
such as cl i paaiding furtired heding@al isdethingpropeagesgn yhaeamositivnaihegirwandonyci n

can al so be used wth the disclosed conpositions.. Polypeptides including
ol yrifi ' afEHACT PP chiorioF PRHRNA £ FBRs SR F Rlsaeas) Bty Havor e

chl ort et racygy baReSloeMondPl ek asteet racycl i ne such as doxycycline can
al so be used. Additional antibiotics include chloranphenicol, quinol ones

i ncludi ng nalidixic acid, sulfonam des such as gantrisin and trinethoprim
Finally, i smgm—b, paraam nosal icylic acid (PAS), and ethanbutol can
be used as =h bi al s. Various enbodi ments of the conposition exist in
whi ch vari ous antyihggpildwind fsthiila ﬁx@bideﬂh@rﬁbé}ﬁ%se@%ﬂ%%xﬂﬁpleweﬂ afpieonse

enbodi nent of the conposition, the antiseptic agent used is cetyl pyridinium
chl oridde ( CPaptiompfidie camppsBpRi ¢ and/ or anti

Ingredient ‘ Amount
Sodium chloride : 0.65%
Methyl salicylate 0.02%

Benzalkonium chloride 0.002%-0.015%

PEG or glycerin Trace (Optional)
Zinc acetate/zinc chloride Optional
Thimerosal 0.001%

Based on experiments that have been conducted, the methyl salicylate and
menthol can be replaced by other similar acting ingredients to completely change the
flavor. The base ingredients of the composition, preservative(s) and alcohol, are in

20 percentage amounts that will remain relatively constant. The solution is prepared
according to known techniques and excipients, as described in “Remington's

Pharmaceutical Sciences Handbook,” 17" ed., Hack Publ. Co., N.Y., U.S.A.

EXAMPLE 2
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m cr obi al
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appr eci at ed thatThn@ﬂhwﬁngﬁ@nnﬂapmekbsamdxmﬂMQﬂekmbmmeammhﬁbpﬁans can be

i nclude in

armount . Deser’tsf‘trtl‘"zl

th di s

g
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PRrisomPRafc: pPobfds
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a desensiti zididgRERALs is gHen AREENDkérgitivgagent is an agent that assists in
preventing any allergic reactions due to delivery of the disclosed

COI’TpOSI tions.

Representatlve desensi tizing agents i ncl ude Iocal

anesthetics

or anal gesires—steh—asanti-pyrine;—asprrif—benzocarne;—penzyt—atcohot;
but amben pijcr a{a‘ngedl ta)Lucal ne, Aigemt hi soqw ne mgstdnpttilohor i dd’eljek;mhgn’(WB_V)
hydr ochlof Uy | TR e e, BT oV ST Deace e yarop g |
o o2 {0 oLl SreGimrace . mimm g o e
Agents The ditsk to¥d corrposAtOpéﬁlsSQen aI $05qlwleiligiate agemucol yti @ Oétgent’ t g
cosist i n {NGOBLERRHT O EHGRS R oo SRRV © a05Gkso T Ude
i odi de, chIoﬂbtﬂwﬂ%gawaifene@hmeﬂﬂorehound&ﬂﬂmﬂmmgdgaﬂsyrup, D@0l zed |ijme,
Squi 11, el DIV Hc Al t UOXHa 4Bbmpi it | ontsAR G0t .| Sur f aPCaRt & AS
Pref or rod dur e e o st Pt o oo oot ant
non-i oni c ;Uibéikéﬁ%z Ckﬁﬂ;ﬁéﬁ&@n;@ﬂéﬂi;tc?éﬁgghaéﬁﬁgﬁt;ture;69ﬁgregf I§
Favor abl e UG BGIEAL S TN VISRAT 1 E BOTVSUNIge ol pool 1ag,cuccinate,
pol yoxyet hyl enktead%yl| et h&mcﬁummaéo}myet hyl enSweetener 0.002
0.1 to 5% anesthetic desensitizing agent 0.005
0.001 to 5% | Zinc acetate/zinc chloride Healing agent 0.040
Deionized water Solvent (vehicle) <100%
0.001 to 5% | Polysorbate 80. Surfactant 0.045
5
3. Methods of Treatment and Use

Other embodiments of the present disclosure provide methods of treating
pathologies, for example viral infections, in a host by administering to a host an
effective amount of a quaternary ammonium composition, for example

10 cetylpyridinium chloride. The inhibitory agent is in an amount sufficient to reduce,
inhibit, or inactivate a virus.

The above-referenced pharmaceutical compositions can be used in methods of
treating a host organism for a viral infections. For example, one method includes
administering to the host an effective amount of a composition that includes at least

15 one quaternary ammonium salt compound.

Further, the above-referenced pharmaceutical compositions can be used in

methods of inhibiting, destroying, and/or inactivating viral contaminants in a

biological source material. For example, one method includes contacting the

biological host material with a quaternary ammonium salt compound.
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castor oils, polyglycolyzed glycerides, transesterified and
(poly)ethoxylated oils, sorbitan fatty acid esters, poloxaners, fatty acids
salts, biwe sa@lms323al kyl sul fates, |ecithins, mxed m celpcearsedosoedias sal t s
and lecithins, sugar esters, and m xtures thereof. Exenplary surfactants

i ncl ude sodium |l auryl sulfate, sorbitan nonol aurate, sorbitan nonostearate,
pol yoxyet hyl ene 3be hirdtemaryprombriatresaltPstd oxthe mpthaSs san he eny £othy oyxpes et hyl ene

50 St te, bi | | ts. Antirhj i,ral,  Agent i nc, i . f
and nat ur al RIS AHeGRT A Sl IR BO LG RFE Fufiel e RoBpPuFoR Viucer s

cel | pl asmain@ehiciRisReA TR O f agaiiidRionalThiredithtseREPicntPUSNbSed
anti oxi dants, protease inhibitors, and strong drying agents. It has been

found that Bem#.ion availability (ZlIA) values of approximtely 100 will
shortgn t he common cold by an average of seven days. Prior to the
conposition of this disclosure, ZI A 100 was only available in the form of
zinc acetate | ozenges. The conposition of this disclosure can al so

i ncorporate the ZI A 100 zinc acetate, or zinc chloride, thereby providing
further healing and soothing properties to the conposition. The zinc
acetate or zinc chloride provided in the conposition is pleasant tasting,
flavor stable and causes no objectionable after taste. EXAMPLE 1 The
following formula provides a first representative exanple of an aqueous
solution of the conposition. Based on experinents that have been conducted,
the nethyl salicylate and nenthol can be replaced by other simlar acting
ingredients to conpletely change the flavor. The base ingredients of the
conposition, preservative(s) and al cohol, are in percentage anmounts that
will remain relatively constant. The solution is prepared according to
known t echni ques and exci pients, as described in "Rem ngton's

Phar maceuti cal Sci ences Handbook," 17th ed., Hack Publ. Co., NY., US A
EXAMPLE 2The followi ng fornula provides a second representative exanpl e of
an isotonic, sterile, aqueous solution of the conposition. In this formla,
the function of the ingredients is given under "Description".



3. Methods of Treatnent and Use Ot her enbodi nents of the present disclosure
provi de net hods of treating pathol ogies, for exanple viral infections, in a
host by amloizne7aes28ng to a host an effective amount of aCyUBR@SH26138
ammoni um conposition, for exanple cetyl pyridiniumchloride. The inhibitory
agent is in an anount sufficient to reduce, inhibit, or inactivate a virus.
The above- r df er edssaisphut ofeirucidahEficany of Disclmsed Campwsitiomed i n et hods of

treating a host ni sm.f or Vir infections. For.exanple,.one nethod

i ncl udes admi ni s%&?M&IB%@%@(%Jgﬁf)’e?rﬁé%?ﬁa\'fiecﬁlr%‘?ﬂmw Cél? Bdition

t hat incl udQﬁat%a}ﬁﬁ&b%énoaysorﬁ AR YntRRRbiA AtSdht TRraheHRh sfrbdiider

t he above-referenced pharmaceutical conpositions can be used in nethods of

i nhi bi ti ng, ofigstcompowmryl issaidfosth beleat i vating viral contaninants in a

bi ol ogi cal source material. For exanple, one nethod includes contacting the
bi ol ogi cal host material with a atqtpﬁhgggﬁWDniun1salt conmpound. The

quat ernary ammoni um salt used injthe me ds® can be any of the types or
speci fic quaternary ammoni um sal{s discl osed herein. Further, the
conpositions used in the nmethods|cad Imclude anyjof the additional

i ngredients or excipients disclo in.4.|Assessnment of Virucida

Ef fi cacy of D sclosed Conpositio S\Qe;ty pyrid{niumchloride (CPC), or

1- hexa-decyl pyridiniumchloride] i guat er hary nitrogenous conpound wth
antimdcrobial activity. The che al structure of the conpound is set forth
bel ow. The conpoghd chBp&ilSis clak§Hedss @cﬁﬁhic%&ﬁc&%ﬁ@%%éﬁ%ﬂ‘é@n@ﬁﬁ@t _and
contains a cetyl radical on position 1 that renders nolecul es | ypophilic,
an attri but eetysradichlom pasggicant that wndérs aolesptasvynophilicha,; aftiituse vsaddentei di ne

and hexetidine. .is.anmnpg,t ' .cationic antisentics that ar ,
commer o al | §RgisrifE A Cee s idhERIE AT heRERN R il B By cpc i
al so commer gatinliyardiéeptica et arScommaslly aniilabePds oA iidye pRE&MatibMNE In
registered trademark SINOFRESH(r) from SinoFresh HealthCare, hie. of
Engl dfood, PiBHemAPWS alspronanersiiE sreifable asagtaselantisantissprayiedeibe t he
f ol | owi ng 1 Rudidicted B ISPROFRERER KRS RGILARCar BRSLERAdbR,
phosphat e, eucalyptus oil,

Florida, US. The SinoFresh ® product further includes the following in its

formulation: benzalkonium chloride, dibasic sodium phosphate, eucalyptus oil,
monobasic sodium phosphate, peppermint oil, polysorbate 80, propylene glycol,
15 purified water, sodium chloride, sorbitol solution, spearmint oil, and wintergreen oil.
We examined the ability of the nasal spray formulation SIN OFRESH®
Nasal, Oral, & Sinus Care product and CPC at 0.05% (the concentration at which the
active ingredient is present in the SinoFresh® nasal spray) to inhibit the infectivity of
two major human respiratory viruses: Adenovirus (Ad), a double-stranded DNA,
20 nonenveloped virus; and RSV, a single-stranded RNA, enveloped virus. The
experiments included human (hAd) serc\)types of species B (hAd3), C (hAd5), and E
(hAd4) and the long strain of RSV, representative of A. Two independent
experiments were carried out for each virus.
Ad3p (strain GB), Ad4p (strain R1-67), and Ad5p (strain 169) were pretreated
25 with 1 volume of CPC 0.10% in Hanks or 1 volume of SinoFresh® 2X CPC (ﬁnal
concentration 0.10%) for 1 h at 35°C. Phosphate buffered saline (PBS) pretreatment
of virus suspensions was used as a control.
© After the 1-h incubation, 100 pl of the treated virus containing a total of 107 to
10° plaque forming units (PFU) of virus or their corresponding 1:10 or 1:100 dilutions
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nmonobasi ¢ sodi um phosphat e, peppermnt oil, polysorbate 80, propylene
glycol, purified water, sodiumchloride, sorbitol solution, spearmnt oil,
and wi nt ewvgreevooi2B. W exanined the ability of the nasaiTapsea@y/otassul ati on
SI NOFRESH(r) Nasal, Oral, & Sinus Care product and CPC at 0.05% (the
concentration at which the active ingredient is present in the SinoFresh(r)
nasal spray)vetcusedn inifct itomolaybrseitf AN yung entitheliahaieBs inhquadriptiestpi2d-enadl vy

vi ruses: Adenovi Ad) . a doubl.e-stranded ngnenyel virus; and
RSV, 5 si naPBis, ek hhucvab bR e fRRee: e BRERFLIEER) e fieahunan
(hAd) serot ypep of species B (hAd3), C (hAd5), and E (hAd4) and the |ong
strain of RSV, representative of A Two independent experinents were

carri ed out AsshowaohFid. duimfecipppvitlsPBaitisaeBhAdddgasilied ir arulRIdGFF at ind Ad5p

(strai.n 169),_ were, pretreated with 1 vol 10% i &:. Hankse or 1

ot ot SR T oS 3R cbf sl P M nRerge e e SrBRREE 0, Yoo
Phosphat e byfddasteseatal drep-BB&:d pirat d&aldpea no@bvicus CPESHP Sk Pebd used
as a control. After the 1-h incubation, 100 ml of the treated virus

cont ai ni ng 8f imeaFlGfl deaponsgates thegedeptionios bdd dnfgaii ity InpFgP hymapilpng or

their corre i X rqi: I ut i . i nf TR} ayers
of A549 | ungﬁepl ¢ ﬁ%lulg‘a%&géée) ?linfoﬁg%gégja lr"‘ﬁ%%%‘éf‘%%ﬁﬁ% I lbféﬁegt“gg{.l Cel'ls \>/lver e
observed foofhAé4 (fevesisopimp ptetiehted Yorophbhs £ CefitlePBS (BRSinciresh®qneduseek. As
shown in FI ﬁg}-l infection with PBS-treated hAd4 resulted in a marked CPE

at 2 l@ays p8ak oF fPEE)-oN ralpepraisic et Was S PmsAat 22y R EHEHOR (Bt her
Si noFresh(r ), Ri0d Iif(;%faf) c]!iﬁjt@iltoﬁg:ﬂ{: ?%ﬁggfi aat @tod sraHﬁaléiec\éﬁ{aﬂgﬁleW%féus CPE

over the sane per enonstrates the reduction of hAd4
i nfectivityused tAsdfctadddionklumgise (O BRS-tradted @110 E: Bi5aBresk’ produstateatedr s i n

24-wel | pl ates werenfected with 107 PFU .of hAd4 (Rl -67strain) pretreated
For'1 h oo 3a0ehrrr b B0 SurRSeRrF Iarduste! Py oIt Bse ) ' Vi

cytopat hi c ef f ecrr@assiRxathdfRGud ot%aiﬁéd’ﬁft@%étrdaﬂﬁ&ﬁfdf%ds@Sll%vﬁﬁgdﬁed m  of
a dilution 1:10 of the original treated sanples containing 106PFU were used

to idPect atitenticad pedtoged) IsparticilapBEs1 7 demenstrates the eductionothAgH(r)
2{)(3? lrjg][ ) L;ﬁ&aﬁfggléfﬂ’tyjfr? AS% hgr%gﬁ ﬁnegaép?tﬁel%él ]cgﬂs E&&C é%llpl‘ngr?oqx%rst fﬁ%ﬂxgiel'qu ected
plates were infected with 10® PFU of hAd5 (169 strain) pretreated for 1 h at 35°C with
- PBS(B); Sinofresh® product (D); or CPC (F). Viral cytopathic effect was examined
~ at 3 days post infectipn. One hundred pl of a dilution 1:100 of the original treated..
20 ~ samples containing 10* PFU were used to infect additional wells. (C: PBS-treated
1:100; E: Sinofresh® product-treated 1:100; G: CPC-treated 1:100). Block A shows
the uninfected control cell monolayer. Similar results were obtained with hAd3 (data
not shown).
FIG. 3 shows the results of the experiments carried out with RSV. In the first
25 experiment, a total of 107 PFU were pretreated with 1 volume of PBS, CPC 0.10% in
Harks, or SinoFresh® product 2X CPC (final concentration 0.10%) for 1 h at 35°C.
One hundred microliters (ul) of each virus suspension containing 5 x 106 PFU or 5 x
105 PFU were subsequently used to infect monolayers of Hep-2 cells in quadruplicate
in 24-well plates. In particular, the protocol was as follows: Hep-2 cell monolayers
30 in 24-well plates were infected with 5 x 10’ PFU of RSV (Long strain) and pretreated
for 1 h at 35 °C with PBS (B); SinoFresh® product (D) or CPC (F). Viral cytopathic
effect was examined at 2 days post infection. One hundred pl of a dilution 1:10 of the

original treated samples containing 5 x 10° PFU were used to infect additional wells
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FIG 2 shows the results obtained after pretxeatnent of hAd5 foll ow ng an
identical protocol. In particular, FIG 2 denonstrates the reduction of
hAd4 i nf ewOi20070p1328 A549 hurman | ung epithelial cells. Abp¢¥/usedosopmsol ayers
in 24-well plates were infected with 106 PFU of hAd5 (169 strain)
pretreated for 1 h at 350C with PBS (B);® Si nofresh(r) product (D); or CPC
(F). Viral Bibdp@t PBS-eédtatt:10pE: Srelteste bradud-tegaied 1pdk G:iGHeteateth. One

hundred m of jlution 1:100 .0 e ori.ginal treated sanples containing
104PFU wer e?dggdﬁip&fé ﬁ@@&vft %‘&?IP{GS%QICOW?IﬁEC.’nO(l@er’PBS-treat ed 1:100; E
Si nof resh(r) produgtsddigadReddit bRFsrinkent GAcThirRatoatwith Ba@rtin®l ock A shows

the uninfected control cell nonolayer. Simlar results were obtaineg with
hAd3 (data eetcestasion)of 109 BFUB Intbethsexpeeaments pretscappent e thesifher SineRteshcar ri ed

out wi.th RSV, .In t 1y experiJqent. .. | .of. pretreated
with 1 vol L Riodgt! ‘15@2),5 e bRCs Je.‘fr?%éma?f}’hﬁé‘f?%‘. 1%6%‘362%%%%%0%%00t 2X CPC
(final concentrapi fBpdhsibd%F hir@n virahpaticldd®as (Pagedrwit RBE, RT @05 %ans (m ) of
each virus suspension containing 5 x 106 PFU or 5 x 10

. g . 105 PFtJ were |
subsequent | ¥BSssdinabreshPeéar Inbaoragrdpmperpivre pAotabisamtign gf wglparticksst e i n

24-wel | pl . j mrkh : I : |1
no n\gle aye Iro S ai%v‘r?]lg %‘Jie\?\v/eeﬁ?{lstp%hégégﬁ \}\?/tla(tﬁégi %&f@gkﬁg\?ﬁe @ég(t{-o%orb &E\%ﬁo f J;)I.I:\I’?é%/d;‘!(e Long
strain) andvpilgfateddsacbatedrwith AB8; CBE 054 ithPBBSr SBjoFrshfi pradastior ) hptoduct

(D or. CPC (F). Viral cytopathic effect was exam ned at 2 days post
i nf edfi on. 9 IRARSFEYC of a dilution 1:10 of the original treated

sanpl es contai ni Rge experihifiFIRdwioRg WS REndnht ¥R S re @ bitii ghd We hdtileBl ock
C. PBS-treated 1:10; E S noFresh(r% product-treated 1:10; G CPC-treated

1: 10) . Bl oclkngledi¢ronEP € henueduvk dlot imbectivity obhighlyriofesiieus doseselzesnirainisiependent
experinment was carried.out with a starti concentration of 109 PFU. In
both experi MEAISS FRresePlag ﬁ’@ﬁ‘fv ORrP R ségup{%ag%gﬁ)qu ﬁ?&%}ﬁe?‘i?l?e%pa#@&’ﬁ’ o o] ir%pg(.i 05% CPC
prevent ed syngites ithARALIrFNALehhes t RflerBpohiay &Y the pfodids Redpiviral of hAd4
viral particles was treated with PBS, CPC 0,05%in PBS or. SinoFresh(tm for

1 h df roonpeitinise eertdisrepted. Podlianinayslatirndanedpusepents pbartipyprebiahagiivity
obaerves, RPN ek RDeL e Bl LBu LAOR, Paoney, °f
product for editheliat cells and also in animal models of acute viral infection.
It\shou,ld be emphasized that the above-described embodiments, particularly
any “preferred” embodiments, are merely possible examples of implementations, and
20 are merely set forth for a clear understanding of the principles set forth herein. Many
variations and modifications may be made to the above-described embodiment(s) of
the compositions and methods without departing substantially from the spirit and
principles of the disclosure. All such modifications and variations are intended to be
included herein within the scope of this disclosure and protected by the following

25 claims.
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roomtenperature. The experinents show strong evidence that SinoFresh(r)
product and its active ingredient, CPC, can reduce the infectivity of

hi ghly i ‘Wecbemmwss2doses of respiratory viruses represenrmgskés/ okenss maj or
structural groups of envel oped and nonenvel oped particles with DNA or RNA
genones. After exposure to the product, adenoviral particles are disrupted.
Prelimnary data and previous reportsCHAIMSi mi crobial activity in vivo
suggest thaty,these products will also be active and effective in primary
human epit he Fgfang'el s and al so in aninmal nodels of acute viral infection.
It should be. e”pb@nghﬁ'ﬁﬁcélhﬂ:hl ddigporhidvidortibe eehtarat enbiediin®aichs coaptisiag! ar |y
any "preferred" enbodi nents, are nerely possible exanpl es of

i npl ement at iagHgternasy agmoniEp sply cemapoundr t h for a cl ear under st anding of the
principles set forth herein. Many variations and nodifications may be nmade
to the above-descri bed enbodi nent(s) of the conpositions and nethods

wi t hout depati ndhewbsipasitivlof ylafmi epwhéreinghé corhpesibrpfurthet @ngsiseé: t he

di sclosure. Al such nodifications and variations are intended to be

i ncl uded herei n iRWMAGeHECAlYRAsEeRITdlE FTHETi scl osure and protected by the
following claims. CLAIMS W claim 1. A pharnmaceutical conposition for the
treatnent of viral infections conprising a quaternary amoni um salt
conpound. 2.3.The Therpoposition oftlamh dj whdreinthe qedternbtyeancroomiosi daiton f urt her

conprises: a pharnmpceuticall cept ab rier. 3. The conposition of
claiml ﬁav\hé?f)gﬁpﬂ“? §C ﬁ%??ﬁ\éla eﬁ%ﬁ)ﬂﬁptﬁﬁeg‘gﬁ‘{m@gmound is chosen from at
| east one of the @ldhRtRgictiPaRAday kARt hyl. ammoni um sal ts;

nonoal kyl di net hyl benz anmoni um sal ts; dial kyl di net hyl amoni um sal ts;

het erocycl i ¢ anmomnemkyidimsthyfhenzylianinmeniguselés;nary sal ts;
' dialkyldimethyl ammonium salts;
heterocyclic ammonium salts;
15 pyridinium quaternary salts;
substituted pyridinium quaternary salts; and

bisquaternary ammonium salts.

4. The composition of claim 3, wherein the heterocyclic ammonium salt includes

20  an alkyl chain Cs-Cig and other alkyl groups bridged to form an aromatic ring.

5. The composition of claim 1, wherein the quaternary ammonium salt

compound is chosen from at least one of the following: cetyltrimethylammonium

bromide (CTAB), benzalkonium chloride, pyridine in cetylpyridinium chloride,
25  lapirium (;hloride, 4-aminoquinaldinium derivatives, dequalinium chloride, and

hedquinium chloride.



substituted pyridiniumquaternary salts; and bi squaternary anmmoni um salts.
4. The conposition of claim3, wherein the heterocyclic amoni um salt

i ncl udes w0 2007pli326hai n C8- C18 and ot her al kyl groups bpcagsdoosn2dies m an
aromatic ring. 5. The conposition of claim1l, wherein the quaternary
amoni um salt conpound is chosen fromat | east one of the follow ng:

cetyl tri net Ayl amAongthad bf tedtig A lOFA@Eanisefent K lfecaen eemprsingyri di ne in

tyl tri met byl aroniihnd bf edithy IOFAEEATISBrize Kb lnfreten enmpes
Gor Va1 ves Sitet b 86 hodf B PN bi s AR AR R A et o o

treating a Q{estmefddnhsMuhddaltoripoahd.i nfection conprising adninistering to
the host an effective anobunt of a conposition conprising an quaternary
anmoni um salt conpound. 7. The method of claim®6, wherein the conposition

L et SOmRr L e eI SFRESHIA, Sieldtn BRBABRNE G bmpflicshe et hOT Of

claim 6,” whérein e quat ernary fums ound IS osen from at

| east one of theabhhdnoiskititaliyaoaptdid dartieret hyl anmmoni um sal t's;

nonoal kyl di net hyl benzyl amoni um salts; dial kyl di net hyl anmoni um sal ts;

het erocycl i c amoni um salts; pyridiniumaquaternary salts; substituted
pyri di ni um gquate | £:8..: N6y aaatsToIN e

met hod of claim g?g%é%%ﬁg%grﬂﬁgﬁg%l ugéglyr?rrfgni um gg}ll?ﬁ:[ %(inll%oglélgﬂ;n al kyl
chai n C8- Cl8h@en froirharieat &yd ofphe fidbovbing:dged to form an aromatic ring. 10.

The net hod of claim wherein the guaternary amoni um salt conpound i s
chosen tYom at | 88pa ﬁlém?ﬁeﬁ‘ty Wpﬂ%iﬁﬁjz cetyl tri met hyl amoni um br oni de

(CTAB) , benzal kogjggnik flaahidSibeRy afinitRiiA sgigt yI pyri di ni um chlori de,
| api rium chl oride, 4-am noqui nal di ni um derivatives, dequalinium chloride,
and hedqui ni um dialkyldimethyl ammonium salts;
heterocyclic ammonium salts;
pyridinium quaternary salts;
15 substituted pyridinium quaternary salts; and

bisquaternary ammonium salts.

0. The method of claim 8, wherein the heterocyclic ammonium salt includes an
alkyl chain Cg-Cig and other alkyl groups bridged to form an aromatic ring.

20
10. . The method of claim 6, wherein the quaternary ammonium salt compound is"
chosen from at least one of the following: cetyltrimethylammonium bromide
(CTAB), benzalkonium chloride, pyridine in cétylpyridinium chloride, lapirium
chloride, 4-aminoquinaldinium derivatives, dequalinium chloride, and hedquinium

25  chloride.



chloride.11. A nethod of inhibiting, destroying, and/or inactivating viral
contam nants in a biological source material conprising contacting the

bi ol ogi cavohoestoonmBeri al with a quaternary anmoni um sal Pcrarsp@snes13d?2. The
met hod of claim 11, wherein the conposition further conprises: a
pharmaceutical |y acceptable carrier. 13. The nethod of claim 11, wherein

t he quaterndly asmwethodnofamhibidagnsissirnying aodos tactivasimgairal eopsamippeis gfat he

fol | ow ng: noal kyl trinethyl ammnium salts: npal di benzyl

amoni um salrg?oé?g“&ﬁiié?‘fff/‘? H’i#?@?aiwfﬁm%l?‘ﬁ%?oﬁl acélglgiﬂée?%)lﬁfe% et gié?/s g%%c%k@ﬁ?‘um
salts; pyri Qhabmaimﬁheﬁmﬁfsau&@mpmn@ubsti tuted pyridinium quaternary
salts; and bisquaternary ammoniumsalts. 14. The nmethod of claim 13,

wherein the heterocyclic anmonium salt includes an al kyl chain C8-Cl18 and

ot her al g yl 197 O.ulli“ﬁ? E‘%itkg)%gcgctlﬁmfﬂ Wh@ﬁir?‘{h(g%tgsi@%ﬁgurtﬂe?coagﬁﬁgm hod of

r
claim 117 wherei ernary’ anmoni um ound I's" chosen from at

| east one of theafphhdnestirizallgatedptabla@intistl ammoni um brom de ( CTAB),
benzal koni um chl oride, pyridine in cetylpyridiniumchloride, |apirium
chl oride, 4-am noqui nal di ni um derivatives, dequalinium chloride, and

hedqui ni um GBI or g€ method of claim 11, wherein the quaternary ammonium salt compound is

‘ chosen from at least one of the following:
10 monoalkyltrimethyl ammonium salts;

monoalkyldimethylbenzyl ammonium salts;

- dialkyldimethyl ammonium salts;

heterocyclic ammonium salts;

pyridinium quaternary salts;
15 substituted pyridinium quaternary salts; and

bisquaternary ammonium salts.

14.  The method of claim 13, wherein the heterocyclic ammonium salt includes an

alkyl chain Cs-Cyg and other alkyl groups bridged to form an aromatic ring.

20
15.  The method of claim 11, wherein the quaternary ammoniﬁm salt compound is
chosen from at least one of the following: cetyltrimethylammonium bromide
(CTAB), benzalkonium chloride, pyridine in cetylpyridinium chloride, lapirium
chloride, 4-aminoquinaldihium derivatives, dequalinium chloride, and hedquinium
25  chloride.



