USE OF TARGETED OXI DATI VE THERAPEUTI C FORMULATI ON | N

TREATMENT OF VI RAL DI SEASES BACKGROUND [ 0001] This
wa@ppkiogstt on clains priority to U S. Provi si onetT/B810e51005039

Application, Serial Nunber 60/546,350, entitled "USE

OF TARGETED OXI DATI VE THERAPEUTI C FORMULATI ON I N

TREATMENT OF VI RAL DI SEASES" filed on February 20,

2004, having Robert F. Hof rrann Iist ed as the

!Bhﬁ h h
| nvenlt&glir:I the ”§El ire co p;, | ,SF ereb)fATIONIN
i nvention rel atmE't\'SNQm%B o¥IRA rPISEASES

cont ai ni ngper oxi di cspeci es or oxidation products, its

BAEKIGROUNIPr eparati on, and itsuse. Mre specifically,
the invention relates to a pharmaceutical conposition

or f[WUI]“ atT}ﬁ@apﬂhb&ibndedﬁlﬁbﬂ&ltyRS nng| Hb@lsﬁﬁﬂ@a%lt @pplication,
action BTO ucts resulti (g%fromom ation

Seb‘P@ﬁ‘Pﬂ‘P% 6D3fpAothgntitled “QSlEu FéRF&?ﬁIbPXIHAZI‘é% FWEUTIC
ATFORER ’PEEA?WN@OPVIP‘\AE ﬁEE@E&%"%ﬁl&l &?F%Ha?;? 5619004,

so vent; a dye contalning a chel ated net al
haging fRetbes F: éﬁzfmamt; risted rad theTinerenton dlet ergine am@gntrqf | thl@ls isthgreby

the pr of the pharmaceutical fornulation and
m(fo{%or%g(ggf %rFlgcgtl ng viral diseases. [0003] Ozone is a

triatom c gas nolecule and an allotropic form of

oxygi&O{LZ] |t Tim;prdzsentdlmeatlmdlatw tqmmaoositiomwnairémgperowﬁc species

char intens tra t hrou
or gD P s RS o PbARLD R i o Mot pRH AR A invention
relﬁﬁé?jtdﬂ@h aﬁﬂddeuﬁ@mqmﬁobﬁo lf)]f ﬁﬁhﬂdﬁ&ﬁtﬁbmﬁﬁm{n@fpeﬂixmwies or
and the antio ntsu enment rket have . .. . ,
TeRcHiAR PRGBS r%v@n% dabion b ot l%mmlaiyn adigrigdermorina
solutidn, $32ndky ntcroﬁﬁhﬁi%ﬁmdlﬁ%g’ Bgent; RYeARMALing IVRMBTa dyk %orﬁammg a
m Snomer . one is an extrenely reacti vé and unstab

chelated vingthl; rad Hraniromstio redgat qosmwornd- e cklieyinvertion eadsor tﬁlittﬁieto the
pr%a@foﬁg ﬁ)h%mlgﬁcedtfcal%ﬂﬁﬂﬁoﬁsana RS QLo tr%‘;t!lrrg‘:\%i%;f Eigeases.

erac th organi c conpounds present
plasma and in the cellular nenbranes. The sel ective

read0003h of Ozpneriren tistdmic geremoleeile andiedliotwpicioun of extygen. It
ng}% rﬁ)@)@d{ﬂ%ﬁ[ﬂ% ﬁe%ﬁ%%}n%%gglcgl (ﬁs%ﬂﬁge glelﬂgﬁgetdlﬁgvicﬁétq@hg&?dugh pure

oxygen. The popular misconception that ozone is a serious pollutant, the “free radical” theory

of disease, and the antioxidant supplement market have comprehensibly prejudiced medical
orthodoxy against its use as a treatment. Ozone therapy, however, is a misnomer. Ozone is
an extremely reactive and unstable gas with mechanisms of action directly related to the by-
products that it generates through selective interaction with organic compounds present in the
plasma and in the cellular membranes. The selective reaction of ozone with unsaturated
olefins occurs at the carbon—carbon double bond, generating ozonides. Ozone is toxic by

itself, and its reaction products, ozonides, are unstable and are not therapeutic by themselves.

[0004] Hydrogen peroxide (H>0,), discovered in 1818, is present in nature in trace
amounts. Hydrogen peroxide is unstable and decomposes violently (or foams) when in direct
contact with organic membranes and particulate matter. Light, agitation, heating, and ironall
accelerate the rate of hydrogen peroxide decomposition in solution. Hydrogen peroxide by

direct contact ex vivo kills microbes that have low levels of peroxide-destroying enzymes,
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the body, depending upon their site of localization. The energy requirements of macrophages
are met by intracellular structures called mitochondria. Mitochondria are often structurally
associated with the microfilament internal cytoarchitecture. The folded internal layer ofthe
mitochondria creates the high-energy molecule ATP, while the outer layer contains
cytochromes and electron recycling molecules that generate peroxides. The outer layers of
mitochondria are susceptible to toxic blockade or damage by endotoxins, mycotoxins, drugs,
heavy metals, and pesticides. When the peroxidation function of mitochondria is blocked, the

filament architecture of the cell tends to cross-link, generating incorrect signals,

incompetence, inappropriate replication, or premature cell death.
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[0010] HCV is spread primarily by direct ~contact with human blood.
Transmission has occurred through blood transfusions that were not screened for HCV
infection, through the reuse of inadequately sterilized needles, syringes or other medical
equipment, and through needle sharing among drug-users. Sexual and perinatal transmission
may also occur, although less frequently. Other modes of transmission occur as a result of
social, cultural, and behavioral practices using percutaneous procedures (e.g. ear and body
piercing, circumcision, tattooing), if inadequately sterilized equipment is used. HCV is not
spread by sneezing, hugging, coughing, food or water, sharing eating utensils, or casual

contact.
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[0013] At this pre-terminal stage, the symptoms are commensurate with liver
failure, including jaundice and abdominal swelling (due to fluid retention called ascites),
depending on the severity of the liver disease and whether or not cirrhosis has developed.
Some patients with cirrhosis do well over time, while others die in ten and sometimes five
years. Disorders of the thyroid, intestine, eyes, joints, blood, spleen, kidneys and skin may
occur in about 20% ofpatients. Primary liver cancer can also develop from Hepatitis C, a late

risk factor, which may be present 30 years or so after infection.

[0014] The therapy of chronic Hepatitis C has evolved steadily since alpha
interferon was first approved for use in this disease more than ten years ago. Antiviral drugs

such as interferon taken alone, or in combination with ribavirin, can be used for the treatment
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that the body can normally control. HIV-infected individuals who are at serious risk of these

opportunistic infections are said to have Acquired Immunodeficiency Syndrome (“AIDS”).

[0019] More than 830,000 cases of AIDS have been reported in the United States
since 1981. As many as 950,000 Americans may be infected with HIV-1, one-quarter of
whom are unaware of their infection. The epidemic is growing most rapidly among minority
populations and is a leading killer of African-American males ages 25 to 44. According to the
U.S. Centers for Disease Control and Prevention (“CDC”), AIDS affects nearly seven times

more African Americans and three times more Hispanics than whites.
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comes with side effects, often serious and sometimes life-threatening in themselves. Common

side effects include extreme nausea and diarrhea, liver damage and failure, and jaundice. Any
treatment requires regular blood tests to determine continued efficacy (in terms of T-cell

count and viral load) and liver function.

[0023] What is needed, therefore, is a method for treating viruses such as HIV-1

which is effective and does not produce pronounced side effects.

[0024] U.S. Patent No. 4,451,480 to De Villez teaches a composition and method
for treating acne. The method includes topically treating the affected area with an ozonized
material derived from ozonizing various fixed oil and unsaturated esters, alcohols, ethers and

fatty acids.
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a v‘*ﬁraﬁﬁlfecﬁ&l fnakBaAMET usidpQn o7Biide S’ﬁepﬂéfp%ne hraecaf'rhdrSt si gns
infection are large | ynph nodes or "swoll en gl ands”

that rra be_enlarged for nmore than three nonths. O her
symABHL o SrPAST &V SHoRa fign HRG3rDEs &1 P LomRosition

cm?r o 2Hon g%ub BitittdRid aR 6¥orftle 70 &rdhe sHIBILI Yor §yR&shic injection.

ent févers and sweats, persistent or freduent
yeast infections @&oral or vaginal), persistent skin

r asii@s$0br 4. §k1§/ﬂt Ne; 5p20.9190 H?rm%nﬁﬁafr&eﬁaam‘é%e pprgnterally
tre RicAt 0ohdih r@qm bYn b9Sde cﬁ%ﬂ?ﬁ@ﬁ@lﬁla%ag%ﬁel op
requent an evere erpes i nfections at cause
mout h, genital;, or anal sores, or a painful nerve

di s 60T calU.8cPasmi Ng) 260,348 0pHprmaneaglssipmothod foparcaieradly treat
vn&fx@%}én s8n 96 u?ﬁg% SXonidR s gec‘er?éneqﬁ W9skpat attack
es

various s Ini1ts Iife cycle. These are
known as anti-retroviral drugs and include protease

i nh |[Qﬂ3t2br s,U.B eRateng Blot 5,254 tptfbgean shhb i msthod tefrept a systemic
hi bt
dlsggc{egé a g al bgr §%1le§”(¥ thg m? S a{'@f tﬁ'&{ rﬁ?rglﬁlﬁ{% tég?o lér[ér:or a hhperomde

defitdtRetdf\aa Lﬁiﬁai@ated hydrocarbon which derivative is prepared by ozonizing the

unsaturated hydrocarbon dissolved in a non-polar solvent.

[0033] U.S. Patent No. 5,364,879 to Herman describes a composition for the
treatment of a medical condition in a mammal, the composition contains a diperoxide or
trioxolane derivative of a non-terpene unsaturated hydrocarbon which derivative is prepared

by ozonizing below 35° C the unsaturated hydrocarbon in a carrier.

[0034]  Despite the reports on the use of terpene ozonides for different medical
indications, terpene ozonmides display multiple deficiencies. For example, ozonides of
monoterpene, such as myrcene and limonene, flamed out in the laboratory. Consequently,

they are extremely dangerous to formulate or store.
-7-



cones with side effects, often serious and soneti nes
life-threatening in thensel ves. Conmobn side effects

WO p@bsB4EeXxt reme nausea and di arrhea, |iver daPemeSzNg005039
failure, andjaundice. Any treatnent requires regular
bl ood tests to determ ne continued efficacy (in terns
of T-cell count and viral load) and liver function.

[ 0036){]35 atpukHerdRed %Qom&éa%? %Jré’rﬁ@l alu%afamgﬁdt ghefa®lohol, in water
treating viruses such is effective and

or godimethyisulfoddiCPMYP N dllﬂfﬂ@,(é dh@i’ oy @mtcebqfﬁcacy rothage cases of viral
t t
Varlc%jl?anic{shg ésh?rlg?’e% %nedgttaf?)ncggg Co?]’%llel-ﬁﬁ Sﬁxﬁg%{:@e?dmgtn %F) Hg 22 ition

topically treating the affected area with an ozonized
mat §0036] d ejfhuv,éhbré isemeekfond sxatfemgld\cb&pcttb@ghme@ltnm forsomtation or

unsat.ur at.ed est d fatt .
coltpp st G5 ihe e b ot M o bR o BRI RE Wmpgung. Whatis
alsohesded aanahddifer @fmulﬁi' bﬂttﬁ:hdicblabduﬁﬂséﬁ agﬁ‘ilnﬁtrffeb rdtical formation

ang Efﬁ%%éﬁgfeat@ﬁa@%%ﬁa&%gﬁ VS FicBap Feaints Lo 11

system c viral infections by adm nistering ozoni des of
terpenes in a pharmaceutically acceptable carrier.
[0027] U.S. Patent No. 5,086,076 to Herman shows an
antiviral conposition containing a carrier and an
ozoni de of a terpene. The conposition is suitable for
system c adm nistration or |ocal application. [0028]
U S. PatentNo. 5,126,376 to Herman describes a

nmet hodto topicallytreat a viral infection in a mammal
usi ng an ozonide ofa terpene in a carrier. [0029] U S.
Patent No. 5,190,977 to Herman teaches an antivira
conposition containing a non-aqueous carrier and an
ozoni de of a terpene suitable for systemc injection.
[0030] U.S. Patent No. 5,190,979 to Herman describes a
nmethod to parenterally treat a nedical condition in a
mammal using an ozonide of a terpene in a carrier.
[0031] U.S. Patent No.

5, 260, 342t oHer mant eachesanet hodt oparenteral |y treat



viral infections in a mammal using an ozonide of a
terpene in a carrier. [0032] U S. Patent No. 5,270, 344
WO 0058238 shows a nmethod to treat a systen ¢ BPCBHUSZEF/005039

in a manmal by applying to the intestine of the mamm

a trioxolane or a diperoxide derivative of an

unsat ur at ed hydrocarbon which derivative is prepared
S i zing the unsaturated hydrocarbon dissolved in

a non-polar solvent. [0033] U S. Patent No. 5, 364,879

0 ni@f ik A8SE vPRonds CRHERES d bﬁ&n%eéutfcmefohﬁﬁaﬁdm Nonfkising

I'cal conditron in a manmal e conposition

pem1d1<asp¢s1ea od rqaemm@rd@otﬁr resyliing Gbmraxidasion p&en yesaprated organic

non-t.et rate dr rbon
cogOHEREF BB 1 L F TP R0 DY ecn
peﬁétﬁff@ S0 alfcﬁelaed: dyd; aetan a(chﬁﬂa’ifﬁ@]redhaS:Pifnpeuﬁdh & cmerenfobdnnent of
on the use ofterpene. ozoni des for di n
(1 PR 1o BB 2T CoOmpepiiy eyt i BEOXES products
for‘?&ﬁ'b‘}'o%&’fdlfs% ofERinsaNRIR HcohOZ @RIaBRE NG 5o REROhe RgJdephyrin, and
such myrcene and |inonene, f|amed out in the

quinab@r 5@@ igvengemisediaatiiertpd tq eyl hepharmpcentica) fRramision i treat
formul ate or store.[0035] Furthernore, ozonides of
geraniol a linear nDnoterpene al cohol, in water or in
dlnethylsquOX|de ("DVMBO') did not shOM/any clinica
ef f d@@@y i riTheewaidesspeciessir reAcken plvdvqts:@p prgteredy Byrmed through
n e t
thef% g:% o?t%% aﬁ@?% é‘)@;ﬁ.@éaﬁ r%g éﬁﬁ a@l?sac:@g) tﬁﬁ(t t e ??é&él Hlevﬁﬁeen an
alkehadintrozend proeﬂedsf byrthuCaeg'ee nechangp oé!aacbrdmg tu thid medhagism, shown
. actlon uct s Ldati f .an kene
in SEHFRSPITES 8! P HeBaRlrns » 4 3rBeelBsPlgpion of ozone to
thdlkdRelt@bive d phintaBEsHRRME (21, 2639&16{&&@&) aPid frahark b@cﬁnde is unstable,
radi cal formation and effectively tre tlng

|
angl ypdargesy aih1-RYIATPYRSERR @ A prhenyleqrarquis &nda gaf Syl ot T the
& bs Wg?tg gpéglﬁcle-gplnﬁc sOvaR thRMeld ﬂ&lb@l@'éﬁt‘érstlﬁto a second

ar ma ormul ati ons_conprising peroxidic

l%pleolaesy@add@antq give {he Saeront’ qzelslde,taq 4ftriexdagsi dat i on
of an unsaturated organi c conmpound, in a liquid form
or in a solution, by an oxygen-eontai ni ng oxidi zi ng
agent; a penetrati éolvent fgedel ated dyps and an

aromatic ox_conp ._lnonefenbodi_nept % he
phar maceyttgal for tion, t ssentlal co nent s

i nclude the peroxidic product
SCHEME 1

[0039]  Inasidereaction, the carbonyl oxide can enter into a dimerization to give a

peroxidic dimer, the 1,2,4,5-tetraoxane, shown in Scheme 2 below.

@
R. .0 31
o] O
T iy

SCHEME 2

[0040]  The carbonyl oxide is a strongly electrophilic species, and in the presence

of nucleophilic species (e.g. alcohols or water), it undergoes facile nucleophilic addition to

-9-



formed by ozonolysis of an unsaturated al cohol, a

stabilizing solvent, netall oporphyrin, and qui none.
wabkios/osas¥ention is al so directed to use of thePCT/US2005/005039

pharmaceutical fornulation to treat viruses. [0038]

The peroxidic species or reaction products are

preferably formed through the reaction of an al kene

. e t
o EEEO olppl R SRR SorRRE Bl ' Ol p ] SAGKLRS the
alkveginainorsnoxidsomanddergo fimthethicaction thaine sarboxgfhioapididarivatives.

Schene 1 below, the initial step of the reaction is a

1, 3-di pol ar cycl oaddition of ozone to the al kene to

give a primary ozonide (a 1,2,3-trioxalane). The

primary ozoni de ks Q§tab|e nagd under goes a

1, 3-cycloreversio ﬁfto a_car yPHc onpoti and a

carbonyl oxide. In the absencerof ot her &gagents or a

nucl eophilic sol v&n®, this %ﬁ 1,3-dipole enters into

a second 1, 3-di polar cycl oa |t|on to give the

"normal " ozonide, a 1, 2,4-trioxalane. SCHEME 1 [0039]

I na [&04(1]5 I ededin, ot whittingetaibb bogrd tyxtheleryciais tehitwad thattdoriag the

o b A St RaR B o b i g
thdt @Qé&_haﬁh@p ébﬂffb@xﬂ)ddlcq%b @Rtsivill Be prlesennt @he/noeingiGizo M) kel carbonyl

species, and_ in the presence of nucleophilic species

tetfaoxgne cgqn@@ |a,gql @edrallg@qygy(;ropqrq)m% d@ftb%@@sqna% pf water, some of these
pefga&dl@ BRIALS fa %ﬁbtwé&%&&%&&n@e dt aigiﬁﬁwamam%@éme@ product
nder cer

shown 1 n Sche bel ow. ain conditions
mikturel koxyhydr oper oxi de can undergo further reaction to
gi ve carboxylic acid derivatives. [0041] Again, not

wan t[b(ﬁﬁ to ﬁfe gp qn\%tlélhﬁﬁ)r v Hlés tlllesusp 8{“ d &%@Qatﬁa@ gcle(eg% Sélch as

durin he 0z SIS 0 cohol cont-al ni ng
dnmethyllslelfqomdm(éBMSOﬁ’\) trfistabilize’i the mslaﬂ padusisdithe onnelxﬁie cYimilarly,

hat .t hree.ngj t s of. per [ G
noh g o FERCHE P B5us 1B R e P Bt s oud ety o
shﬂﬂ)lﬁ@blvat&lﬁﬁbﬁeh@n&no&l KMVWDM&ID _(tsxltlﬂﬁvndtb rbebhﬁchbﬂ?ikenﬁ dés own
, wat er, sone per oxi di.c products al so .
s Al PRFIIREOR S BRES ?aS&naﬁlﬁ?lg’ﬂtPé{%EB?rd% siphiligheRapiigapecies
(fRREMpk, H Siéifsulfoxonium salts). The stabilized peroxidic molecule and the

penetrating solvent of the current pharmaceutical formulation are made from components

generally regarded as safe (“GRAS”).

[0043] Another component of the pharmaceutical formulation is a chelated dye,
such as a porphyrin. The propensity of metalloporphyrins to sensitize oxygen under
photochemical excitation is well documented, as is the propensity of ferroporphyrins and

copper porphyrins to bind oxygen-containing systems.

[0044] A further component of the pharmaceutical formulation is an aromatic

redox compound, such as a quinone.

[0045] Although not wanting to be bound by any theory, it is postulated that the
preferred pharmaceutical formulation is a combination of biochemical agents that induce

recycling autocatalytic oxidation in infected or dysplastic macrophages. The pharmaceutical

-10-



[0042] The present invention also involves the use of

a penetrating sol ventsuchas di net hyl sul f oxi de (" DWVSO")
wWo 00058882 | | ze" the initial products of the ozPEDUFENT005039

Simlarly, not wanting to be bound by any theory, it

IS believed that the stabilization is nost likely a

si npl e sol vati on phenonenon. However, DMSO is known to

: | ol DALL OML e s

rGRGERRIN | Rt SR LS E DI 0RA R taion
Tlsls,athc phazmngpun@d d‘OHmL@tE)pe:ma@g t}(etapeut@(dfqgtsa'n aggmber of seemingly

ulfox m sal t,s . ta i
ifpafiis, Ao Shtrg R pAted oot S8GsSL OB pod Bilal She Bitnthceutical
foﬂﬂﬂﬁﬂimlldlali ﬂab@ﬁéhofmhrtmﬂeaﬂfﬂe?ti‘/eaﬁ glgzgdtmlsf fnﬁdo 0&4633,10\01910H61r5]dtﬁls C virus
ra re alr e " ! t her
<“%§ DR C&ggwgﬁﬁﬁa? &ﬁiﬂ&&%@%ﬁﬂﬂ[r ?‘ée spand improving

ovehl @E@@mﬁyem@ Whbrmste@idP filatin i BRo ryffaa%satt Yd@ding viral
netallogor phyrins to sensitize oxygen under

replifation: witroe Thpsegesudp indicatgets|efigeiivigness eblgeating virgseg.he
propensity of ferroporphyrins and copper porphyrins to
bi nd oxygen-contai ni ng systenms. [0044] A further
conmponent of the pharmaceutical formulation is an
aromati c redox conpound, such as a qui none. [0045]
Al t hough not wanting to be bound by any theory, it is
postul ated that the preferred pharmaceutica
formul ation is a conbination of biochem cal agents
that induce recycling autocatalytic oxidation in
i nfected or dyspl astic macrophages. The
pharmaceuti cal formul ati on stinul ates targeted
apoptosis (cell suicide) through unopposed
per oxi dati on. Thus, the pharmaceutical fornulation
creates therapeutic effects in a nunber of seem ngly
di sparate m tochondri a-based nacrophagi c di seases. In
particul ar, the pharmaceutical fornulation has been
shown to be effective in individuals infected with
Hepatitis C virus ("HCV') by reducing viral RNA
| evel s, restoring normal |iver enzyne |evels, and
i mproving overall synptonms. The pharnmaceutica
fornmulation is also effective at reducing vira
replication rates in vitro. These results indicate its
ef fectiveness at treating viruses. BRI EF DESCRI PTI ON OF
FI GURES [0046] Figure 1 shows the infectious units
present in supernatant taken from

-11-



cultured astrocyte cells infected with a nurine

retrovirus. Results fromcells treated w thtwo
wa@oemwsesasnat i ons of two sanpl es of the phar macertT/U81005/005039

fornmul ati on are shown, along with results for

untreated, infected control cells. [0047] Figure 2

shows the viable cell count of cultured astrocyte

Bl?'%é‘: BESEREEERS E%’?WP%U;%@Z? on & ong wi (h t he vi abl &
ce A%(%%Ept Ffléfrgfg%lé\&gttﬁ%mfé&ﬂb lgﬁ{gjfliiTSQﬂnﬁrs?lb%r?\Qtlaﬁtsmken from

[ 00 gur e via coun
cultuied avtedyta s¢lis anfydted with b swiiné eovetiswRedwlts frooydelstreated with two

retrovirus, after. tregtment wth cppcentrations of .
copgreamsI RS brephies b reareetel FEpHRRGE Moo Rpfs wich
redultt fotbhir€add® thfedtddl @atretketiont rol cells are al so

shown. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS

[ 004 he current invention_pertai.ns to .

a4zl 156 £ Shamnts Toe SR R PR Slasanig solls rested with
twd R6fdeBBatPhs 6 BM6shBPled b OHY fhdmhestitd] fdtthulation) aodgdaitt e viable

of an unsaturated or%anic conmpound, in a liquid form
ceB eoynt for vatpated, gpinfagied£antsodywglsa- cont ai ni ng oxi di zi ng

agent; a penetrating solvent; a chelated dye; and an

ar onpgdsf ' adfite 8 AAPRUIR viabEcRuARFRUIe@ bstrocyte cells infected

forrmul ati ons” may be used for antiviral purpgses, such
withsa mpusie metrvity$, afisp reptniest withitwo gopeepioypops gh gweysguples of the
phggna%&?ricgf%ﬂgﬁlgﬁﬂ suttd'Br Eﬁt?e% AL inkeBE Rt c?ﬁshﬁe ?lso shown.

essential” conponents of the phatnaceutical fornulation

i ncl ude the peroxidic products formed by ozonol ysis of

an unsaturated al cohol, a stabilizing solvent,

nmet al | opor phyrin, and qui none. [0050] The unsaturated

organi ¢ conpound, which may al so be an unsaturated

ol ef rni ¢ hydrocarbon, of the pharmaceutica

formul ati on canbe anal kene w t hout ahydroxyl group, or

ahydroxyl -contai ni ng al kene. Preferably, the al kene

has | ess than about 35 carbons. The al kene w thout a

hydr oxyl group may be an open-chai n unsaturated

hydr ocar bon, a nonocyclic unsaturated hydrocarbon, or

abi cyclic unsaturated hydrocarbon. The

hydr oxyl cont ai ni ng al kene can be an open-chain

unsat urated al cohol, a nonocyclic unsaturated al cohol,

or a bicyclic unsaturated al cohol. The al kene may al so

be contained in a fixed oil, an

-12-



ester, a fatty acid, or an ether. [0051] Usable
unsat ur ated ol ef ni ¢ hydrocarbons nay be unsubstituted,
w@adwsos3ut ed, cyclic or conpl exed al kenes, hydPEwUR®E5/005039
I soprenoi ds, steroids, quinolines, carotenoids,
tocopherols, prenylated proteins, or unsaturated fats.
The preferred unsaturated hydrocarbons for this
D A O T R R R o
C0n%ﬂo@ventﬁle%rr&ﬁ%eﬁﬁ&ipe&hﬁto r}m&&eﬁﬁawohﬁam&@ BbiHlfrising
are hydr ocarbons, oxygen-contal ning isoprenoids al so
pepeddic speoch as recdohprpductniegdtipgl fom exidptivn ob Ar ynsafyratgd organic

f . ) i ldi I ' | Qidin :
coﬁ’@ é‘;ﬁ%fc élf g gﬁgldrrfg{}ﬁ 82 liﬁe‘Jﬁ \gkélggcélg 5’ 92%‘ ({q‘%%é%g(%?ao C aé g)élr‘? lzIng agent; a
pehaeping selyentilchela@dsiye;Girid Ghidronaitic halog lkkompound. Hihephartraedutical

i sqprene itself . i.s an. end- product .of |sqprenaqi .. .
fois e s S oty PRl &5 SRR ofspatis C viru
(“H&VW&EWE Tl EAbREIAENBHEthe PYestiienveuiidie the @fsehtid) B6BPEnents

C units tgﬁﬁ cont ai n. Thus, nonoterpenes have 2,

of &@g)&@p)ma@?lg@ﬁ]gg q;@nél}cllgirett]éermc proghactg tormed by ozonolysis ofan
n Hﬁﬁ% solvdrk, h&AIRGP inSfiid
un%%?%%???ggﬁégﬁﬁave igoprenegﬁiﬁgvﬁﬁégg %?ively.
Tetrat erpenes are nmuch nore conmmonly known as

car ¢909bi d sTheomsarated psgrairecopnoupd. neeh mag alse bepnamsaprated
: s.ol i .

ol ML R0 e AR Do OB Bt an B £ BB B Yy oxyl
grapaon lydroxfyl-conthining pleere. Rreferhidly, thdilkene hasilassaima absut Afcarbons.
| e .of it ._P i tan 1, k
T 3R ffora b SR meY B¢ ph Pt HEMRRRE Ry cspoarton, o
motoadle ipenaatal badiedarbansor a bigiictc indatuedtéd yidsocarbyfeThe hydroxyl-

bound g@? normal states and is safe to living cells.

contgming) alispner ean, beyan, AR ¢haty Besaiwaied alsping mogpcyglg unsaturated

aldB 6T Sassyiclis BhsafullidiHi@hb P Th AkkAdRa P IR ohra Pl RNGIxE oil, an
suchas mjricene, citrillene, citral, pinene, or

ester, ggatonesid, pr at ethered unsat ur at ed hydr ocar bons al so
include Iinear i soprenoid alcoho!s W th two to four
repggisiNg iSankeifsatlrAlPSolkfini® hidE@kbdiakfly B Chns@Bstituted,
a-terpineol, citronellol, nerol,” phytol, nenthol, o

sulstituied, adycliger apmblgrgdanlkenes, hydvaginns| jsoprendids, riésgoids, quinolines,

cal[g?eglgg%, etg{gb%(l:l%Fsﬁ%r?ﬁ;@%?cﬁg??eﬂ%%r%n&%@ﬂ ?a(Es Y ppeq‘eljrédrﬁ%ﬂtmmed

hydrocarbons for this invention are alkenes and isoprenoids.

=
-

[0052]  Isoprenoids are found primarily in plants as constituents of essential oils.
While many isoprenoids are hydrocarbons, oxygen-containing isoprenoids also occur such as
alcohols, aldehydes, and ketones. In a formal sense, the building block of isoprenoid
hydrocarbons may be envisaged as the hydrocarbon isoprene, CH,=C(CH;)-CH=CH,,
although it is known that isoprene itself is an end-product of isoprenoid biosynthesis and not
an intermediate. Isoprenoid hydrocarbons are categorized by the number of isoprene (CsHg)
units they contain. Thus, monoterpenes have 2, sesquiterpenes have 3, diterpenes have 4,
sesterterpenes have 5, triterpenes have 6, and tetraterpenes have 8 isoprene units, respectively.

Tetraterpenes are much more commonly known as carotenoids.

-13-



or conplexed with other nolecules inits
configuration. The unsaturated organi c conpound may
WO 21080843y exi st in a gaseous liquid or solid BCHUS2005/005039
prior to binding wththe oxidizing agent. [0056] An
open-chai n unsat urated hydrocarbon canbe: CnH2n, one
doubl e bond, n=2-20; CnH2n-2, two doubl e bonds,
3] CnhHi2Rioflenet Jifdeiﬁnéi@ Wpé @xeh}i&ﬂékﬁ of B 78nétirpdadHaArtesol and

four ouble bonds, n=8 sesterterpene

netpjidolpwaeisomlesof 2 sﬁgﬂmen@ pleplqlp ifamidr e ahpehare prrmplgs of a
I

dite gl%azglg 1 k&ulg g&ﬁtléél'é g%grg??ln é)ﬁla% m%}p&g Egﬁ‘_“% A5 Amown as

camamb ) ie axbemdaalmfch tetnaerpeivy Gemlmomﬁmcm&lwhhk isdiquid in both

doubl e bond d 12
ltsé)gggeé‘r%f’g‘ﬁ %@e&%@ﬂf&%ﬁ%@% saff to&%ﬁfgﬁ tr| t er pene

hydr ocar bon. [0058] Abicyclic unsaturated hydrocarbon
canlp@0s54Cn Hrerred nrsatioattd kydvocadams! farvibe phargmceutical -f@ifipulation

s o G R OB ErBn: AP Bofy S Bocne. prera
unbdtirh @ ROAS cAFBEHAEB it lmémﬁ)%}enﬁﬁl A 1sEFIEH thvo to four repeatmg
unsat ur at ed al cohol , can_be: one doubl

isOpEeHe ZHOUDHER 24ineg e, Seshps %RRB’H&?@E: sftEons il gerol, pgytgg menthol,
gel‘éﬁl #erag%irg%ﬁguéﬁllﬁﬁglobh bEBrfesibl € bonds, n=7- 20 el - 4;

oubl e bonds, n=9-20, n¥l-4
C25H400Ln, n¥l -4, sesterterpene al cohols or C30H4 80m
mel 100551 1 | tEhepapriuraied oresnis compBu meybs Hseaydirgnshed, cyclic, spiral,

A Ly R e b
mdyontisalbreckiso me gaseogs liquidei0lid stefe prior tOhkding6Grh the ¢ridiging agent.
doubl e bonds andone ring, n=7-20, n¥l-4; C25H400m

tri t[@“iﬁzt a épe%l ﬁ%gﬁ u?%%%%?hi%l géa(r: |n%§%1r)13'a & ébne double bond,

n=a+200 ﬁg]ﬂz,@,etn/oeiouﬂa bi2mds464720; 084,610 tinke arble mds, wer6-20; CrHans,

| -4, CnH2n- 60b t
fowﬁg@l% Benis, 4870 Gl SIS D SRERPRR. Qi Cpit i pterpene
adbgohol s; or C30H4 Oln, n¥l-4, tritef ene
aI cohols. [0062] Based on the total weight ofthe

har utical forqpul ation | ken
P [8&%? A monocyclic ur%gtu?atecfh aocar or? ca?n e: CpHs,.2, one double bond

and one ring, n=3-20; C,Hzp4, two double bonds and one ring, n=5-20; C,Han.6, three double
bonds and one ring, n=7-20; CysHao, sesterterpene hydrocarbon; or CsoHys, triterpene
hydrocarbon.

[0058] A bicyclic unsaturated hydrocarbon can be: C,Hop4, one double bond and
two rings, n=4-20; CyHjy.6, two double bonds and two rings, n=6-20; Ca5Hao, sesterterpene

hydrocarbon; or C3oHgs, triterpene hydrocarbons.

[0059] An open-chain unsaturated alcohol can be: C,H;,0m, one double bond,
n=3-20, m=1-4; CyH2120m, two double bonds, n=5-20, m=1-4; C,H3,4O0n, three double
bonds, n=7-20, m=1-4; C,H3,60m, four double bonds, n=9-20, m=1-4; Cy5H4oOp, m=1-4,

sesterterpene alcohols; or C3oH4sOn, m=1-4, triterpene alcohols.
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vary from about 0.001%to about 30% preferably from
about 0.1% o about 5.0% andnore preferably from about

w0 285w0834nbout 3. 0% [0063] The oxygen-cont ai NPEMUS2005/005039
oxi di zi ng agent of the pharmaceuti cal formnul ati on,
whi ch oxi di zes the unsaturated hydrocarbon, may be
singl et oxygen, oxygeninits triplet state, superoxide

ani TW60PZO%md%E}PcﬁQ ahseturﬁtwm@m ciﬂ% @l e;ty,‘g roﬁQ&dShble bond

peroxi de, al kyl peroxide, carb n% per oxi enzo

ang enosing e=310, mqlg’e €:HouRe, #%9 double drads ang pne rEgewS- 0 m=1-4;
ﬁg,tsﬁ)gd t&[&gﬁﬂg%&wpaﬁ@o&r 7)-20 h{ﬂi@f‘bzﬁ‘eoﬁ rn?'fl-A{ Eee.:gerterpene

act|vated -oxygen" to iftact
aldobolpy @ vidks@h.cohbi, trisarpdne akso $an| ol, is by ozonat| on

at tenperatures between O- 20Cin the dark in the

abs of . I T
o J00ELe" ABLSTichsBReRaiS0 e CltE P B Blblq g and owo
rm@h{Sﬁ}S 20,t ine1-darGeHb.00ps éwe rdoubleebrmﬂm rapd limakl@wm—@fzm ne=1-4;

CRRBmET- R R Gt Gt Do Whrpiie bbbl o

t he tetraoxane peroxidic dinmer byproduct of gerani ol
0zolieda2pn, Buseddn the tatdd weipht eftlerihdemacoatioal formuistiodl gherlkene can

cells in ence of s id ani on. The I
ok e DB S Sl BB b 5o0) P Bt and more
préTeraBlyifiben AbtRt ﬂg%ﬂo(hb&ﬁlﬂ)%[ 0065] The phar maceuti cal

fornmul ation also utilizes a penetrating soI vent The

o3k DRk B8 s SRS ion,

whitHKidlzesadUnsfltaCed R EREABS, nflY bé‘sﬂ@@ﬂfxygéﬁ @}%Jg@n 1n its triplet state,
penetrating sol vents include aqueous solution, fats,

suparexids gmon,eq,z’pnwmgodm dienyliradisal, hydsegenl perqyidsy plkahperoxide,

coh5Ehsra RS kot ORI s RO N RIS AR s o
mdﬂyﬂeiepmmf(engdOp)enetratl ng sol vents include DMSO,
pol yvi nyI pyrrol i done, and pH buffered saline. The nost

pr e gﬁf%fg}r (P Igﬁtﬁgéi }\:%d a%n%)lyg 1(15’6&) HE? 1S%Brenoid

th e arnaceu or nula
aldohel, ﬂEh eﬁ gahmng syl ozemdtion attemperyitutesbarvaden 02050 % tlhe dark in the

0 0
ab?fegl?%(gfm?ag‘??élrr é]l?if se x?ebl H%Egg{gngg‘&%tpw O 5ol %h@ggab )glsolve %d s‘rjtlerﬂ)qlized
in 100% DMSO in the dark to prevent premature breakdown of the products. Although not

wanting to be bound by any theory, it is believed that the catalytic breakdown of the
tetraoxane peroxidic dimer byproduct of geraniol ozonation, which is not an ozonide, occurs
inside of cells in the presence of superoxide anion. The final reactive therapeutic agents

released are hydrogen peroxide and acetic acid.

[0065] The pharmaceutical formulation also utilizes a penetrating solvent. The
penetrating solvent, which stablizes the oxygen-bound unsaturated hydrocarbon, may be an
emollient, a liquid, a micelle membrane, or a vapor. Usable penetrating solvents include
aqueous solution, fats, sterols, lecithins, phosphatides, ethanol, propylene glycol,
methylsulfonylmethane, polyvinylpyrrolidone, pH-buffered saline, and dimethylsulfoxide
(“DMSO”). The preferred penetrating solvents include DMSO, polyvinylpyrrolidone, and
pH-buffered saline. The most preferred penetrating solvent is DMSO.
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[0067] The "stabilized" peroxidic nolecule and its

penetrating solvent have been nmade from conponents
w@ooosesasiy used in production regul ated by thePEDUS20a50h5039

Drug Adm nistration ("FDA"). These ingredients are the

subj ect of Drug Master Files, Drug Monographs, are

found in the USP/ NF, or are Generally Recogni zed As

Saf 0666E?A [ogoﬁé] 1o O &Y gﬁt SP@W?%a@éutchle formulation, the

pharnmac |ca fornu ation I's a chel ated The dye
pepctmttmg acb;ltlgnt canvay fivnaatontFeH écdalmut/m%mrefgrabbf from|abeut 90% to

h
o S Rt oS AR oo AP IRRES R o "o,

The propensity of chelated dyes such as
met §0065por [Pher stakilital” pervsidid mele@ﬁg@drits pembdnating solvent have been

h | t d '
kR oy SR B o7 AP SRR, ppdoR e
Adthiaftriond@BEDAONt Thedenggieyishts ike thelsabjea dWQgIMﬁ:sltckrdﬁ'les, Drug

]M2§%¥r | or Synthﬁ bg?gégObggggggﬂﬁsﬁg&@gﬁgiSﬁ%é%%“ﬂiAgﬁ-

henins porphlns corrins, texaphrins, nethylene blue,

m}D(WSY' | PAnd#iRsg lcBmp Geit o tﬂéplﬁrmideﬁﬁdam firfhGlation is a chelated dye.
l actof | avin, anthracene d

Th?éiYﬁWf‘éfﬁ@P]é(rﬂoﬁFaéfﬁea Chedaied dva al@@toor iicn Thefale 84 95, rom, copper,

el 5 It d nﬁ%ﬁcsslduﬁnop&rcﬁﬁﬁmn afh @feféﬁedséﬁéia'?&it hfetal is iron. The
gr phyri n, mat opor phyrin, chl orophyl l'in, rose

prbxmgw oft ¢helatedr ds@se@uqlv a@s cmptgléqmr@lyrm ta pensitige coxygen under

phﬂg %@{n&lﬁa&rex 1?at1gplslst wgflr gumer %gengésle {2 R ﬁr ﬁ]&é#g ?zerg)ffporphyrms and
cobpefqiw]ﬂqrmhyd Ibmdamd/gembmmmhglsblstems Thusably elyamjnchele natural or
l.aser on|z

SRR oS o S OP e aF ks (7S nelpde perpluths: 105, Benedlshlopqphytins,

helHihss q)oq;%sc e&trin@ \URNSpHrind\Wmetk§leh@ biue heth@0%AIn, Basiad esthrosin,
the total i ght of the pharnmaceuti cal formul ati on or

flavingistss iapioélﬁvmx prihrggene (dyigs \yPerigin. gRetAyshRlanshreng, dlea%‘dﬁd and
r I r

R e e P e

chiogoptiylin, c:@mi@ngaix their respsciteagonrgensts; ioc @l mb@nnﬁh@rwfo nIjesmost

prgﬁégﬁg QR alce relgt%r CQPB%%%%@@&R e 6} {;ﬁf#f“ an"Shixtures of

> PEd8X Conpoun any sub
hematoporphyrm and chlorophyllin. The dye may be responswe to photon, laser, ionizing

radiation, phonon, electrical cardiac electroporation, magnetic pulse, or continuous flow

excitation.

[0069] Based on the total weight of the pharmaceutical formulation or
composition, the dye can vary from about 0.1% to about 30%, preferably from about 0.5%to
about 5%, and more preferably from about 0.8% to about 1.5%.

[0070] A further component of the pharmaceutical formulation is an aromatic
redox compound, such as a quinone. The aromatic redox compound may be any substituted
or unsubstituted benzoquinone, naphthoquinone, or anthroquinone. Preferred aromatic redox
compounds include benzoquinone, methyl-benzoquinone, naphthoquinone, and methyl-

naphthoquinone. The most preferred aromatic redox compound is methyl-naphthoquinone.
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or unsubstitut edbenzoqui none, napht hoqui none, or
ant hr oqui none. Preferred aronmati credox conpounds
w0 p@bss4benzoqui none, met hyl - benzoqui none, PCT/US2005/005039
napht hoqui none, and net hyl napht hoqui none. The nost
preferred aromati c redox conpound is
nethyl napht hoqui none. [ 0071] Based on the total weight
n‘g 01 E hargmRees th?ﬁaltal ﬁz&{gﬁ%ﬁﬁé %ﬁrmﬁc@@tm@[ RMhhGod, ##@¥omatic

can vary from about 0.01%to about 20.0%
cpn@bmpamtdycaﬁ W@imf@himhout)O Q9% do ahewti20.0°%6oprefralnbrm about 0.1%to

IR A b 0071 e

actlvated by an energy source or an el ectron donor.
Usef[0072] el efttepbarnthoeitics] fornmilatiba imiscepreﬁrabiwtw@tgd byeart energy

w5 e B o SR AR By, oot

as¢dbic Weid, IO el ADRH( wrnﬁmaniﬁasququidﬁ @referted bleatiognodonors

b SR G e e et SR 05 SR o

e el ectron donor can vary from about 0.01% o about
20% preferably from about 1% o about 10% and nore

preferably from about 196 out 5% 74 n, or
to dM7Rn Bassboniye toipl wetg héegt FHhaW’%f’u[l? 3"4‘1‘1 ation, t eeleCtron

doRbAda % tﬁtohpa%louﬂ‘(%m{oaaﬁobmmyé pﬁr&my BBAPORTYSBAb&R 109, and
ozonol y3i s- gener at ed peroxi di’c product of an

mara peaferably s nhahdpnolathaheut %t her t han anozoni de, in
conjunction with a superoxi de generating chel ated dye
and r onmt T t JoTolp!
o od iR O bficrt) RO o DRIGRAT AR B sl 1o Bhittceutica
forstglittidni meptefenabw nrcfnsedquemus»zmoamsl-gezxenagdsmr%m raodhct of an

s enetra
gt o B R e R B il S RiSp NBRR R Gvice ecnerating
chglheﬂ alpg allitﬁa/tﬁarbmﬁlg: oo, f[hahnslahﬁatsdmﬁirmaﬂﬂm pg@duet at pergxidic
e and t omati ¢.redox conpound fere i al
%rswpgw Ipy o rhe etz an 8yPOB1agugUs stabiliring SRt ould be
ca &gkhmx ?g ﬁgﬁﬁﬂ@g&mdef|0|ent Wthout wanting to
e bound by Theory, the catal ase- |nduced destructlon

of peroxi de shoul d be overwhel ned gg target cells

ei t HQ975hat Resparchesyoligpergptically astfyated s Berapy 7 v long kegvn that
the peRRIdReAlrStird 8 %and the aromatic redox compound preferentially absorb into

infected and dysplastic cells, which are typically also catalase deficient. Without wanting to

_r\\

be bound by theory, the catalase-induced destruction of peroxide should be overwhelmed in
the target cells either naturally or by the pharmaceutical formulation. The peroxidic dimer
should also be activated by the superoxide generating dye, initiating electron donation to the
dimer and causing the release of hydrogen peroxide and acetic acid intracellularly. The
electronic activation of the dye does not always require light, but rather may occur through
small electrical pulses provided by, for example, a heart pulse. The peroxidation reaction
within the infected macrophage then tends to destroy the prenylated protein linkage of
microtubules within the cell, to destroy the infecting toxin, or to induce apoptosis of the

macrophage host cell.
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shoul d al so be activated by the superoxide generating
dye, initiating electron donation to the diner and
W@ awsiosa34: he rel ease of hydrogen peroxi de and BCEUBM05/005039
acid intracellularly. The el ectronic activation of the
dye does not always require light, but rather may
occur through smal |l electrical pulses provided by, for
e Xa :]1“7%! a 1 tdrn%leﬁﬁal ﬂ;ﬂ‘nulﬁﬁ(‘}rpfé' adcﬁ)trﬁﬁ?l%tfbﬁ B¢ 54aBI8 ingredients.
he |n ected macr ophage then tends to destroy
Thbéeengneénytls atag graferably bestprediag sohd ingtadisntstand bguldmgmdnents in

e

prdittabllsmamhﬁrise ahe chelared alpe cmd ithe aranmnioi redéx oompdundt aBhe liquid
%redle ts. These |£%rediﬁhts nma referabl F o g
m%? FTig P ef?}?li} CRGPIY R Pr et ENPECE ﬁlﬂnd’f? sdgsultings from

oxidaué@mﬁ@ﬁﬁsaﬁ%é gﬂﬁfcanboﬁ\by e oﬂfrgtntdbﬁﬁuiﬁg(&ﬁvéi%ehh @long with
site of use. The solid |ngred| ents preferab

thecgmrrafs@ ﬁqiéenéhe‘}dale%tr@rgpe isrcerblyaingamously.c dd% reconstituted
I f

o PRy s s LA ELARLHEORRILER s

Enflodomtiox anfhtintoatheshl tdakivenies aarar als@ dpdsyiblleocantdso rﬁorbydmhestratlon.

Intﬁag%%{nﬂgcﬁﬂeté clér{)” e rgiteg d(r?hagg%tag 4 %lggnrc]: m%}oﬁ*léqu%all irritation.
i ntravenously. The reconstltuted product preferably
may [QIHﬂad m' Aﬂrsihistretdbli ofttheaplenvasiiica forautation @ntiv:aise?ffective in
End donti c. an

treatérrg \yét}lf,egs lif éy%ptggxs §7F8fe§ %&?fggecf Elen%s In particular, the

phagiicalitBhY ih@ation 16&1[0@5%%1 RN 1gvBls ebtb@B nbiEnal iver enzyme levels,
referred, as it has a tendencz t o._produce | qcal

andl jrpproxes; Qyisrall| ymptams of Frtisnss infactedyvidt Henagitis C virus (“HCV?). The

h%%%ﬁ@%hﬁlﬁﬁtﬁn‘%ﬂ@%&ﬁfcb@ﬂrdl fbpYibachbn rﬁe@ﬁcﬁﬁ‘iﬂg\’cﬁaﬂo’ﬂ the murine
treati ng viruses and yl’rpt ons of viruses in affected

retpoavituge ModIul ¥, ipeitroi Ehd phermacketioohfermaletdan alspdnhibits the infection and
rel{hl%\%tgéﬂ (ﬁIHIin ﬁi%gﬁlﬁﬁ ED34+ E@is ﬁah?%ljlfl\ﬁgéeﬁtlcarl Ql[a%&il ﬁ%[sg%n-toxm

enzyne I eve Ves overall synptons o
to pallsi ent s |nfected with Hepat|t|s Cvirus ("HCV'). The

pharmaceutical fornulation al so reduces vi ral

i : i . :

r%@i}(}gﬂml‘yﬁ%ﬁﬁ ﬂFﬂé ar rrace ﬂ CARBON

for r[I0078] i OrOzdnSEsfs pharhilltede h’m@ bk Iérﬂed bmn:lthd?rdna solvent orneat. In
epl i cat ofHIV- lin human, CD4+ cell s,

oy Gpiie DB GETIEE T RGN BT s PG SR ReRBlogiye dspmaositon

of the peroxidic products of the reaction.

[0079] The following general procedure is typical for the ozonolysis of a liquid

alkene.

[0080] A 1-liter flask fitted with a magnetic stirrer is charged with the alkene (2
moles), and the apparatus is weighed. The flask is surrounded by a cooling bath (ice-water or
ice-salt). Once the contents are cooled below 5° C, stirring is begun and a stream of ozone in
dry oxygen (typically 3% ozone) is passed through the mixture. It is advantageous to disperse
the ozonated oxygen through a glass frit, but this is not necessary for a stirred solution.
Periodically, the gas stream is stopped, and the reaction flask is weighed or the reaction

mixture is sampled. The gas stream is then re-started.
-18-



EXAMPLE 1. OQZONOLYSI' S OF AN UNSATURATED HYDROCARBON

[0078] Ozonolysis of an al kene may be carried out
we@raoses234n a sol vent or neat. In either case, PECBUS2005/005039

cooling of the reaction mxture is critical in

avoi di ng expl osi ve deconposition of the peroxidic

products of the reaction. [0079] The foll ow ng genera

pro e | | -

21 BN P o B A of B PR BN BAOKES hRpor vielghb i, or once
the piotqnemagnstic mesogange (i H HINMRE) spertipm qftherpaction mitere tshews the

¢ o . _ . .

acGRBHHE I BLARET ot A0 Gl lordrPreftah U AR ool 50%), he
gag flowandtspprde cool ed below 5 C, stirring is begun and a

stream of ozone in dry oxygen (typically 3% ozone) is

pas hr h the m xture, I.s. advant ous to., ..

G osafel "t PHED AR et b IR E0HFe 4 Prucipporine
alliché B als8lvefinoRgeRsis@foyaf &3 bzaneSiidhras egtumeddtiyiibarbons or chlorinated

Periodically, the gas stream.i.s, stopped, and the.
hypRSEOPBn T Sagn lsvea?sgﬁéfbgwarflﬁ%o (GREBPtsm S ar i Bhoptsolvet,
substiHng @n alkBfol SRAThSHIKAR With&uthﬁ@f!ﬂin% SeTbAkibe fahPRBInt P fnner.

the nmass of the reaction flask shows sufficient weight

gain, or once the praoton magnetic resonance ("HLNWVR') .

s pedd83in of Theractio agH HURRIONTe AR e the sqqledpenetrating

solveguction in the intensity of the olefinic proton
resonances (usually about 50%, the gas flowis

stopped. [0082] The ozonolysis may be carried out as
EXUHBLE 2 TRTEARAGOR GBITats BRARMASEGTHEHS FORMULATION

sol non r. ' C rs 3

oo ) DT S RS SRR 8 ALl ihon v

premeoadols yallosvshay al so be carried out as above, with or
W t hout sol vent, substituting anal kenol for the al kene

wi t hout ing Lan_j.n.

any&ibst SElE EtlohephE 3Gl inture of 120,my/L up through an
t hen pounkkddishenitohol, Bf7alimbibyl;6loetidionietl (gtrama)), at 1 Liter of gas
sol vent . MPLE 2. PREPARATI ON OF THE PHARMACEUTI CAL
FORMULATPBN'Y'B084] A preferred pharnaceutica

forgey at Muintihinghe RmpSafie dftMETthétA A@md 5°C;

(3)  Removing small aliquots of reaction product hourly and measuring by H'

NMR the formation of the peroxidic species or reaction products;

(4)  Stopping the reaction when more than about 50% ofthe available unsaturated
bonds have been reacted;

(5  Diluting the product mixture with dimethylsulfoxide (1:10) to give a solution
or dispersion;

(6)  Prior to use in the target biological system, a mixture of hematoporphyrin,
Rose Bengal, and methyl-naphthoquinone dry powders was added to the
solution or dispersion in sufficient quantity to create a concentration of 20
micromolar of each component dispersed therein when delivered to the target
biological system by saline intravenous infusion. Optionally, ascorbate could

be added to the formulation prior to use.
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W@b@slogd3s2 3, 7- di net hyl
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1Lite

of
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(1) Sparging an ozone/ pure oxygen
gas m xture of 120 ng/L up through an al kadi ene

- 2, 6-oct adi en- | - ol ( ger anPOI/PS$20a$/005039
(2) Maintaining the tenperature
of the reaction around 5C, (3) Renoving snall
reacti on product hourly and neasuring by HL NMR t he

al i quot s

FOX RREPIGD3 O EXANIPRPESOF HHE PARRMACRUTIEAI! F@RMULATION

products;

St opp

Ing the reaction whennore than

abou#0850%, cFweprefaread fomudatiopsare as fllewsbonds have been

react ed;

(5 Diluting the product m xture

wi t hdi net hyl sul f oxi de (1:10) to give a solution or

di spe

rsion,

system WEIGHT % of herratoporm@REmENiIse Bengal ,

nmet hy
sol ut
creat
conpo
targe

—Traphthroquir o
on ory gissper sijo
e a concentrati

€ Ury pOWders was added to tte
onlétraoxame tinagr o pceial paroxidg from
on of 20zphigatipmmifgeranipl each
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t bi 0l98di0cal sy

therermwhen dettvered—to the
stem by sal i nl@MS@t r avenous

i nf usp

formu

o Optiomatty
| ati on083i or tq

—ascorbate coutdbeadded—to—t

) use. EXAVElemagpoEaNPLES OF THE

PHAR
formu

ACEUTHCAL—FORM
| ati on@24re as

HATHONT 0085 —Two—preferred

f ol | ows:MtBylephtiioquiiGREDI ENT

*Det e

med by nEss

| NGRE

e B AL LI aW4
SpectToscopy. B VErGIT 90

DI ENT 0.B®t er mi 1

ied by nmass Bpssdiangalcopy. EXAMPL

(6) Prior to use in the target biological

and

he

4. HCVEXPER VENketelined by Mass spectroscopy.

B.

WEIGHT % INGREDIENT

Tetraoxane dimer of acetal peroxide from

0.54* e .
ozonization of geraniol

98.00 DMSO

0.83 Hematoporphyrin

0.24 Methylnaphthoquinone ’

0.39 Chlorophyllin Sodium-Copper Salt

*Determined by mass spectroscopy.

EXAMPLE 4. HCV EXPERIMENTAL PROCEDURE

[0086] The following experiment was performed to determine whether the

pharmaceutical formulation effectively treated Hepatitis C virus (“HCV™).

[0087]

had a history of ineffective treatments using interferon and ribavirin. Ethical concerns

Five adult patients infected with HCV consented to the study. Each patient

prevented the use of a placebo-controlled, “blinded” population.

[0088]

intravenous (“IV”) treatments. For each treatment, a non-filtered I'V line with a drip chamber

Each patient was administered the pharmaceutical formulation in twelve

-20-



[0086] The follow ng experinent was perforned to
det erm ne whet her the pharmaceutical fornulation
wetdososiwely treated Hepatitis C virus ("HCV')PCT/O8863/005039
Five adult patients infected withHCV consented to the
study. Eachpatient had a history of ineffective
treatnents using interferon and ribavirin. Ethical
I I b t
wa§ g{ﬂ&%é@ ‘gq p IS(Y 9{1%?%(10% H@?lgso@f? SaElglgE "lglgtﬁl gﬁ%@%ﬁl@%n A from
Exaﬂme Blabwaea?k atl&md tp ttlzer satinesofitionland e ag wixteng Was shaken.vA 20 or

|ntr "IV') treat nen E
rga‘l’\gef éqi/(cfa\}lelte?r%as at (gd%c%fﬁmd tﬁ{1 soﬁ@gdr?l \/\%gss a{ﬂtg&[]{u] eea §? to 30
mllﬁ:‘utéé) @P&@eaﬁﬂ@i&ﬂ?e@ b@th)?hﬁerlgd ﬂg@v&ﬁiommmlﬁél’dagsd ev(]j:ry‘dthﬁfvveek overa
ornul ati1 on rom a e ab added t.0.t.h
twalgg-iaek R No AT PTG gy teASBIet REOGRALTeS Wateaminislrgy during

theqweﬁ,gvgg@y%at{nynmgﬁsgrfly cat heter was i ntroduced and
he solution was i nfused over 20 to 30 mi nutes. The

treat ments were_adnministered for t ecutive days
every ot her we ERAMBEES tml%Wid No ot her

th ﬁpﬂ)@ @"3 erdsk @l?a%‘i%ﬁétmﬁlﬁ%" hBSwIWBE &etection of the HCV RNA
ni steredduri ng the twel ve-weék treatnment course.

in Wfsnfewcmlenmbcmme[ AUBply pensiiveaad baverhepn designed
f t
spticﬁ‘é}:%fsl 9ondeg F %&{e sg 5 3%%2%?@%@%@ efd! MB%HIB asures

rumo test are extrerrey
onﬁia’lﬁjetllfv gecion oﬁ M@vdﬁ\mwa@qw dopeodtidetaining if the HCV RNA

det.ect n j .
s L R A SNSRI . SERRRE TR T R Blanc
forsdefeimehifle Bty TthRCTTiRfettgon. f the HCV RNA strand is
still intact and can actually reproduce. Nevert hel ess,

PCR is the in d for deter in he.. .
cev BP0} "oPre e oL Rlgs, We{so BSeTree, B Tgh FRuF: pror to
beSiainY HeWRAMRI o bFRIBRHeSHibEQN FxambleRa PogRtteafifid®PCRalues were
ﬁoegl nning the treatnment procedure described in Exanple

mepsurpbafter corapletinnaf tRdrelyaiveek trogmentpsecstred T hg vl load count for
o) t. f t veiweek treatnment procedure. The
ea&éﬂﬁeﬁ i %@“@gﬁiﬁ?& ol\;g%%asgh patient is shown below in

Table 5-1. Table 5-1. HCV Viral Load Count
Table 5-1. HCV Viral Load Count

Patient Pre-Treatment Post-Treatment Percent Reduction
(1.U./ml) (L.U./ml)
1 3,700,000 119,000 97%
2 5,620,000 368,600 93%
3 850,000 592,000 30%
4 7,585,200 4,735,800 38%
5 600,000 288,000 52%

[0091]  Amongst the five patients, the average reduction in HCV viral loads was
62% after the twelve week treatment procedure. Patients 4 and 5, who are classified as
Genotype 1a, the most difficult form of HCV to treat, showed viral load reductions 0f38%
and 52%.
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[ 0091] Anongst the five patients, the average
reduction in HCV viral |oads was 62% after the twelve
WwWOoR@E/0823¢at nent procedure. Patients 4 and 5, WACI/HRB05/005039
classified as Genotype la, the nost difficult form of
HCV to treat, showed viral |oad reductions of 38% and
52%[0092] In addition, all five patients denpbnstrated
and (GRSF" | BE dadiRthiGh SRS pdient ARl 4l @LGthell Feductions in
fatigue, blood sugar conIi) P wei ght control,
complaints miatdyto fatight, Slrod saged cpusiohtwaighit sontepd s ineelpiory prgblems, and

oS e VSR ke ek BRI pR0BaY A, O

| evel s of the liver enzynmes al ani ne transani nase
("ALT") and EXAMRIEGNEIVERENAVIVEE FUNCHON are

t d t f Y
ot T ele T RE v S S AR BSiribare Y and
asPMEmAS traasninat ERSTT) ieefmivod &f HCWLinfecd pathdii,tsuuh&dlajbpersmt for
die. The normal range of ALT in a’r}ﬂg i ndi a1
yeqis afaquiy IDTeCHPRRATEf EITORK & 1Sy kT & 8F selepsydwien liver cells
aré"ﬁlﬁ{r%d"é(r difdind ﬂi‘Hﬁ]bl ﬂaﬁ%e'soi* Mt lﬂ £ héakhly Wdividld ey BU/L tot60 TU/L.

be noted that tThese val ues vary over the course

Thehot@Vrange oA bin adwalthyeipdinisgpalis dHIE ShlEC HP&’FECT it should be
r S [ Y,
nol Bk QL PR HRRES' ey o dotiBha REVERco an
acqanﬂeadwwtofeﬁwasjemmgressloﬁxanpl e 4 for Patients 2 - 5.
The results are shown in Table 6-1 bel ow. Table 6-1.
Liv zy [.O00
deci@ggg i nrﬁ‘éeﬁzey r%ﬁ?se\g%r?g«lsgérﬁl ﬂe Qta}u? Q{h;r tﬁgg%ige Qreek treatment
provedire|degcaibed i Exatples e Patients 2ma5.nt'rh¢ resultsoe sidwil evEdbde 6-1
liver enzynmes. EXAMPLE 7. IN VITRO I NH BI TI ON OF
be | NE RETROVI RUS [ 0096] The fol |l owm ng experi nent
anal yzed whet her the pharnaceutical formulation could
ef fectively inhi bidblé b4. napdri BrayinerLesélsa nuri ne
retrovirus (MOMILV). The retrovirus I\/bl\/ULV causes

thyvyim ~ At v Ay note ol Adoanaoango = s
Pamét T O Level (LOVLY ocTeT atton—pap T,%Gél?I.UVE)"‘“’ :
Pre-Treatment | Post-Treatment | Pre-Treatment Post-Treatment
2 26 22 31 38
3 94 59 73 50
4 96 44 110 38
5 69 48 70 56

[0095]  All patients showed a decrease in enzyme levels or a trend toward

normalization. Patients 2 — 5 maintained normal levels of liver enzymes.

EXAMPLE 7. IN VITRO INHIBITION OF MURINE RETROVIRUS

[0096] The following experiment analyzed whether the pharmaceutical
formulation could effectively inhibit the replication of a murine retrovirus (MoMuLV). The
retrovirus MoMuLV causes thymic atrophy, neural degeneration, cachexia, cancer, and

immunodeficiency.

[0097]  The in vitro study utilized cultured astrocyte C1 cells. The C1 cells were
plated at 2.4 x 10* cells/ml using 10% FBS DMEM medium on culture plates. After an

overnight culture period, half of the plates were infected with the virus at a multiplicity of
220



I mmunodeficiency. [0097] The in vitro study utilized
cultured astrocyte C cells. The d cells were plated
wW@002/023%2 104 cells/mM using 10% FBS DVEM nedi BOT/082005/005039
culture plates. After an overnight culture period,
hal f of the plates were infected with the virus at a
nultiplicity ofinfection ("MJ") of4, or 4 infectious
L&l Vil
in 8B ) 80% o s 8 les pPEflrd L R i vial souconves
aspitatea fmsm thé plah:s andwwepddrad veitheons Qfaﬂhe f'wo phiraacapisal formulations

N5 AR AT o o B i

pldtéyfang inebidl pateswitioubihe bhariecautiodl faamlition.at 24 hours after infection,
fornul ati on. At24 hoursafter infection

1 | qfehaaipsrratant g ﬁ%metnl?éesp‘f!%&rsgwmsaqdéﬁ%m Ureohpfetious

unifd ;Fé? knlt\ba{s%'é}cuﬁfed' PheEtal QleSwik UalchlaRQwifH stan&@ lab procedures using
culated. The viral titer was calculated with

lsgmﬂaawulchalbe @oméd@né@asfpﬁgemwnmd@er WRTCER safcemprpepitive,
leu;}g{l]]? r-]net E%Scfeﬁrl l-feg(gE cplﬁs%géfg Gt cté&%ftlﬂﬁf c?llected supﬁrenaiagfzﬁom

i a- negat| ve ce I ne.
theo®] ¢edls wmd mltureﬂe Eheﬁbci/wdrh cauntedclot  days bater s Theenesdts afithe viral titer

fron1th§ gells and cultured. The foci were counted
argshowa 1B byt or * The results of the viral titer are

shown in Figure 1. [0098] The results indicate that
t he [@098] nmaCEhstresudth ifdivatnuhatt tihe) pharanasantica fomnilation caused a rapid

cessatj on of roviral re atl ne
gt O G S OO oS Dhe oo D e et ampgaredto
be RBERIyRhbG CFbMtRre itAThd dn@m c@ﬂ@énﬁréﬁlﬁle ntration. EXAWPLE

8. CYTOTOXICI TY OF PHARI\/ACEUTI CAL FORMULATI ON [ 0099]

sseambe i SRR BroBREMECERCAL FaRMIFE RN

on begga) uni Tlfe%ﬂrlﬁrg eﬁfé@mﬁﬁ%&@%ahﬁfe@%e@ d1sCuscagd {e§t theldyotoxicity

|nfect|on procedure was carried out as describ

of thspharmagkutivabormdatiasfon heurinfeeied and M@Mawdnfeé@é Glicplds- The

R

re@iGdgtratderls OEBBoth Af thedgharmaceuticed f@guhationsofExample 3 (Formulation
f ect LR dyo I t I . .

A BREBL & Sedrennaliri e pdind e A7 8B L ol b intocion

(hjpg3,thé 61 E&lls oh bR cultind bREk adrddounted hisd @ipard ovdontidls. The results

Figure 2. Cell counts for_ the_unjpfected cells _we
for thg uninfected C1 cells are shown in Figure 2. % P counts or ﬁw um%fected cells were

taken at the same time as the infected cells and are thus shown in hours post-infection (h.p.i.)

as well. The results for the infected C1 cells are shown in Figure 3.

[0100] The results indicate that neither of the pharmaceutical formulations were

toxic for either uninfected C1 cells or C1 cells infected with the MoMuLV virus.

EXAMPLE 9. SUPPRESSION OF HIV-1 (IIIB) REPLICATION
[0101] The following experiment was performed to test the effectiveness of the

pharmaceutical formulation at reducing the level of HIV-1 infection in cultured cells.
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taken at the sane tine as the infected cells and are

thus shown in hours post-infection (h.p.i.) as well.
wab@sngsutts for the infected A cells are shomiI/U82005/005039

Figure 3. [0100] The results indicate that neither of

t he pharmaceutical fornulations were toxic for either

uninfected G cells or d cells infected with the

U e TR LT SO 4 s

typieal TereittabpicdiiVe bisolatee 1IEB fsebtel m@ﬁé bemarf CDAre cells and forms syncitia,

or R b ot Bt PR g PR RG o 1R oy

H V-1 isolate H B has been studied for nmany years as a
t ypi[@HI3] T- QdI|2 telle (d loundn\GD4H ®¢1Il'aab)evvem linfectedwith 118B isolate at a

Y ek PRl G oL i P BrefdRE o Pomilasion A of dhe
pheiveRbwh] aailhtiaf debdbed HBXAmPRI 3 dbovd. Ol Pharddbcuitieal forsnulation

(a human CD4+ cell line ecte
ussecgal thedregted gelis fpad apqtﬁeeg%y%#ﬁ% ?%r&fqat?ﬂ C%\hwre)mfg?t%weﬁ 1B
1sdfl H’tﬁe BirfSRRGRr, Mt FRAGGH hﬁtp'h%aéelﬁfcalt ﬁﬁnﬂﬁlﬂﬁi RSRtb] &b were
ornulati on descri bed in Exanple 3 above.
“migk infegsed tand ghltyred sruliencopslyised on the tr eat ed cells
had a strength of 0.02% Untreated cells were infected
Wi t B i i
hat 0L | A8 PisEe s AR R Eeen AL P nk i inthe
cultwiesupeznitarinat regilarinteryalsi medstigd dodayis postiiofeoqn (Agisi2). A higher
used,.t r c I
leve i P? é%éﬁa I?C}ge{l F]I(ledl%au G{TB hig Bés%'ule\ée? §£ ?{f%?gﬂ %‘o%atm#l of syﬁ)c"ftla and cell
dehtht @ereadls, momised & dedular Giamalp osihg midrescbpio rexz(ﬂ’mipmdn) andArypan-

hi gher . | evel i ndi er |evel
bigs ke Ron aodS SRR TIHOBE teyRult FLRG R e ety e

were al so nonitored at regular intervals using

M croscopi ¢ @adi PRt HOV-1@IBY Lvfeetivn (pe4 axmil)si on

nmet hods. Table 9-1 shows the results of the p24 assay

Tahl n 1 LU \/ [ ] ”rmp p IIQT III flsldpl

-+ F"
5

haol o n\ "
T RS TR CT T O Y. T

| D¢
Untfﬁzﬁl atli nno%d_a m_JZHS L owerl | ,Z.l of :39 5ti-on 2% 8
Treged i catl or0-8 t hel vidfis e en®i t honl y 12 dnqp 2.0

Contpbver .| even withl t e | owerl 18vel of |i dfection 0

syncitia was induced at 2 to 3 dpi in both untreated
and [0105] Infected cells treated with the pharmaceutical formulation had a much

lower level of infection and replication of the virus, even with only one dose. However, even
with the lower level of infection, syncitia was induced at 2 to 3 dpi in both untreated and

treated cells and thus the level of cell death was comparable.

[0106] The results indicate that the pharmaceutical formulation inhibits the
infection and replication of HIV-1 in human CD4+ cells.
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treated cells and thus the |l evel of cell death was

conparable. [0106] The results indicate that the
w@b@sosaseut i cal fornul ation inhibits the infece¢DOSENH005039
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IS CLAIMED IS: 1. A nethod for treating a patient

infected with a virus, conprising: admnistering to

the patient an effective anount of a pharnaceuti cal

WHNTH etAVIa9 e | si ng: peroxidic species or reaction

products resulting from oxidation of an al kene by an
oxygen-cont ai ni ng oxi di zi ng agent, wherein the al kene

1. COMY jn8@8d BorttRafig e pdtienCintet R Hlith@l virus &olprisingnal ool ,
phytol, geraniol, Perl 'yl al cohal, nenthol, )
ger any| gadmiistgring tof Hien patignt agneffsgHEs emeuphef a pharmaceutical

hydr, )%b L.al:ng al kene is from about 0.001%to

abo&? “O?:B%E’@‘Eﬁég‘ﬂ? of the pharmaceutical fornulation;

a penet r at i ngpsrokidiErspeciesne resictiont predyntswssulting figmoaidation of an
conprises dinethyl syl faoxide, steraql..lecit.hin .
propyl ene gl ycol, %Ee%g}yﬁ?logmeflbcr??{air’rggh%ﬁézmgH%ent’ wherein the
wherei n the penetrgkémRdcsaprised ta-trfinal abouélloch0%Erol, linalool,

about 99% by wei ght of the pharnaceutical fornulation;,
a dye contai ni ng aPliel) garandolgpegiblykaieohgl mepnthoh ggignylgeraniol or

nmetal , wherein t hefaﬁ% olcmﬂé&ﬁtlﬁﬁggﬁx L&dmtdiBRalkene is from

bengal , chlorophylTin, hemn, corri exaphrin,

met hyl ene bl ue, hesmubRP0i% to gwst $0% by yeight of the pharmaceutical
| act of | avin, ant hr{a%enﬁ i91¥e’ hyperi ci n,

nmet hyl chol ant hr ene.’ Irl?‘éuf ral red, or fluorescein, and

wher ei n t he dyeeh&rdting soivent, twerelalico pateauting3€8bvéay comprises

wei ght of the pharg’ﬂancc:eﬁl%siuffgylddé,ogt%ll,a eic%ﬂj;n, apr}gpylene glycol, or
methylsulfonylmethane, and wherein the penetrating solvent is
from about 50% to about 99% by weight of the pharmaceutical
formulation;

a dye containing a chelated divalent or trivalent metal, wherein the
dye comprises porphyrin, rose bengal, chlorophyllin, hemin,
corrins, texaphrin, methylene blue, hematoxylin, eosin,
erythrosin, lactoflavin, anthracene dye, hypericin,
methylcholanthrene, neutral red, or fluorescein, and wherein
the dye is from about 0.1% to about 30% by weight of the
pharmaceutical formulation; and

an aromatic redox compound, wherein the redox compound comprises
substituted or unsubstituted benzoquinone, naphthoquinone, or
anthroquinone, and wherein the aromatic redox compound is
from about 0.01% to about 20% by weight of the

pharmaceutical formulation.

2. The method of claim 1, wherein the alkene is in a liquid form, in a solution, or in

dispersion.
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an aromatic redox conpound, wherein the redox conpound
conprises substituted or unsubstitutedbenzoqui none,

woaphokasgui none, or ant hroqui none, and wher ei n PEEUS2005/005039

5.

6.

i agindofe

aromati c redox conpound is fromabout 0.01%to about
20% by wei ght of the pharnaceutical fornulation. 2.
The nmethod of claim1l, wherein the alkene is in a
?{oﬁ‘of L1Rin?1, Sfektih B8 alkBfie ik BorfAiRd¥Rh R ifRBA J1l@n ester, a fatty
met hod of claim 1, whereinthe al kene is contained in a
fi xadidpdrian ether.ester, a fatty acid, or an ether. The
met hod of claim 1, wherein the oxygen-containing
oxi di zi ng agent conprises singlet oxygen, .oxygen in

i t s The msithad of ickim, 1, sisesinthie gEYZHR ORI PHdiging agent comprises

hydr.o; }ék o%&%%)},i ?{dygeﬁ %\2 i YapleP S AR X éugglzoxﬂle K¥lonP géﬁdﬁa%‘? hydroxyl

car ba nzo per oxi or oxygen bound

t 0 aadicadhyiltogemperdrdde aikyl fenexide tarbamylfpersixidenbenzoyl peroxide, or
wherei n the ygen-.c.ont inipg oxi di zi ng agent

comSrY&Ed Ogggﬁéfnﬁﬁlmﬂﬁgﬁla'of claim1, wherein the

penetrating solvent is a liquid, mcellenenbrane,

enol-li en of. yapofr t 0 ' 1 = .
e Tt os e ARCh vl BESR AR op g gl omprices
The ogedehod of claim 1, wherein the dye conprises

por phyrin, Rose Bengal, chlorophyllin, or a mxture
thereof. The nethod of claim1, wherein the netal

c onithe sethoidbHelainTh evhersinihe pefetrating snivent isvhiquad, micdlle membrane,
net al ﬁo ri ses_copper, manganese, tin, nagnesium or

st r SR 5K et hod of claim 1, further conprising

an el ectron donor.

The method of claim 1, wherein the penetrating solvent is dimethylsulfoxide

(“DMSO0”).

The method of claim 1, wherein the dye comprises porphyrin, Rose Bengal,

chlorophyllin, or a mixture thereof.

The method of claim 1, wherein the metal comprises iron.

10. The method of claim 1, wherein the metal comprises copper, manganese, tin,

magnesium, or strontium.

11.  The method of claim 1, further comprising an electron donor.

12.  The method of claim 11, wherein the electron donor comprises ascorbic acid or a

pharmaceutical salt thereof.

13.  The method of claim 1, wherein the virus is Hepatitis C or HIV-1.
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The nethod of claim 11, wherein the el ectron donor
conpri ses ascorbic acid or a pharmaceutical salt

w0 bh@smesd342 The net hod of claiml1, wherein the vPETIES1085/005039
Hepatitis C or HV-1. A nethod for treating a patient
infected with a virus, conprising: adm nistering to
the patient an effective anount of a pharnaceuti cal

14t or Puaihod Foreeaig SpABit RRERY indthG ViRE CoBprigihe! €act i on
products resultjng from oxidation of gerani of:g by a
mi xt ur e sim@%@gawd thex Pajisat 28 ¢RcHYG Sopikiofler pharmaceutical
(" Dmma;tioﬁcglylﬁrﬁg%t aining a chel ated dival ent or

trivalent netal, wherein the dye conprises a mxture
of hemat opor phgerpxidigrigediesser Becimal products resudting droaf oxidation of

ot hyl napht hoqui naREiohes SR SRRt grvgens e ei n
the virus is depttyisulfexi@e CDMEO?)] .

a dye containing a chelated divalent or trivalent metal, wherein the
dye comprises a mixture of hematoporphyrin and Rose Bengal
or a mixture of hematoporphyrin and chlorophyllin; and

methylnaphthoquinone.

15. The method of claim 14, wherein the virus is Hepatitis C or HIV-1.
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