" USE OF TARGETED OXI DATI VE THERAPEUTI C FORMULATION I N
TREATMENT OF VI RAL DI SEASES BACKGROUND [ 0002] The
present invention relates to a conposition containing
peroxi-di ¢ speci es oroxidationproducts, its nethod

of preparation, and its use. Mre specifically, the
invention relates to a pharmaceutical conposition or
formul ati on whi ch contains: peroxidic species or
reacti on products resulting from oxi dation of an

ol efinic ound in a I| id formor in sol uti on,
by aH#SH g@&ﬁ VJ%%@ %%%éﬂ%mg
solvent; a dye cORE Aﬁ@ﬁal and an
aromatic redox conpound The invention also relates to
tBACKGREIANRL | on of the pharmaceutical fornulation and
its use in treating viral diseases. [0003] Ozone is a
triatom c gas nol ecule and an allotropic form of
oxygen. |t - may be obtained by neans of an electrica
di scharge or intense ultraviolet light through pure
oxygen. The popul ar m sconception that- ozone is a
serious pollutant, the "free radical"-theory - of

di sease, and the anti oxidant suppl ement market have
conprehensi bly prejudi ced nmedi cal orthodoxy agai nst
its use as a treatnent. Qzone therapy, however, is a
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di scovered in 1818, is present in nature in trace
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productsthat 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 oceurs 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 vive kills microbes that have low levels of peroxide-destroying ehzymes,
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i nfused into the blood of rabbits infected with

peroxi de-sensitive E. coll. Mreover, increasing the
concentration of peroxide ex-vivo in rabbit or hunman
‘bl ood containing E. coli produces no evidence

of direct bactericidal activity. The |ack of effect
of hi gh concentrations of hydrogen peroxide is
directly related to the presence of the
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cytochromes and electron recycling molecules that generate peroxides. The outer layers of

A 0one c:a‘faonli1 n:c’ vision,

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 ceil death.
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m tochondria are susceptible to toxic bl ockade or
damage by endot oxi ns, nycotoxins, drugs, heavy
netal s, and pesticides. Wen the peroxidation function
of mMmtochondria is blocked, the filanment architecture
of the cell tends to cross-link, generating incorrect
signals, inconpetence, inappropriate replication, or
premature cell death. -2 [00071 The m tochondri a
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Tmo viruses having a great inpact on public health
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|ndu0|ng chronic infection. HCV is clustered into
sever@plolm sEG tis givread ypsismearily by direct ‘contact with human blood.

Transmission has occurred through blood transfusions thax were not screened for HCV

infection, through the reuse of madequately 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, circumecision, tattooing), if inadequately sterilized equipment is used. HCV is not
spread by sneezing, hugging, coughing, food or water, sharmg eating utensﬂs or casual

contact,
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[0010] HCV is spread primarily by direct contact with
human bl ood. Transm ssion has occurred through bl ood
transfusions that were not screened for HCV

i nfection, through the reuse of inadequately
sterilized needl es, syringes or other nedica

equi pnrent, and through needl e shari ng anong
drug-users. Sexual and perinatal transmi ssion nay
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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% of patients. Primary liver cancer can also develop from Hepatitis C, a late

risk factor, which may be present 30 vears 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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bef ore progressing significantly. However, nore than
80% of i nfected individuals eventually progress to the
chronic stage of the disease, which eventually results
in cirrhosis (scarring of the liver tissue), and
end-stage liver disease. This final cirrhotic stage
takes, on average, about 20 years to devel op. [0013]
At this pre-term nal stage t he synptons are
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%cgmlg &3 nopallycpntgqly AIV-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. Accordingtothe
- U.8. Centers for Disease Conirol and Prevention (“CDC”), AIDS affects nearly seven times

more African Americans and three times more Hispanics than whites.



[0017] HIV-1 is a fairly conplex virus, thought to
contain 2 identical copes of a positive sense (i.e
MRNA) si ngl e-stranded RNA strand about 9, 500

nucl eoti des | ong. These may be |linked to each other
to forma genomc RNA dieter. [0018] H V-1 causes

di sease by infecting the CD4+ T cells. These are a
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[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 acpe. 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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over. For many people, the first signs of infection
are |arge | ynph nodes or "swollen glands" that maybe
enl arged for nore than three nonths. O her synptons
often experienced nonths to years before the onset of
AI DS include | ack of energy, weight |oss, frequent
fevers and sweats, persistent or frequent yeast

i nfections (oral or vaginal), persistent skin rashes
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l'iver damage. and failure, and jaundice. Any treatnent

r equi [0828] r e JuB diatebt w4, 12€ 360 Hernule tiescrities e method fortepdellly treat

' o (] e i T- t i.xal | oad
AR RLoh b R o B g of BB EF, o ot o
is a nmethod for treating viruses such as H V-1 which
s of OB} vl Srkeiont Sa. HEN.STT del Homep fescions o aieligomposicion
8driBeihSa ndnHgRchhs ddrrier aktPdr@Rbnidlbf a%r;?bgémﬂtgﬁe Ff? syffemit dnfeBifon.

teaches a conposition and net hod r treating acne.

The d ingl.udes _tqpi reatjng_the affected

arca PR oS 2sros SoEPE ¢ steigidev e ko Fgly
‘et ia eedichlicumlitionl ih 2 aAMniaNGRigbhdkeEleF b BiSanc &l LRAREE.S,
ethers and fatty acids. -6 [0025] U. S. Patent No.

4,59 t [ e n_ozonji,de of, Joj oba use
Co ol of e 280 240, ARl R Rl BBl Hea
ol infe@ig® i 8 hatmaHesingsan odvrsds of e éspene imet dagibr.t 0
parenterally treat local and systemc viral _

I nfeciops Ry FARhNG 527D,944 B HRMA SR 2 hEJARE &St b Bysfmic

pharmaceutically acceptable carrier.
disorder in a mammal by applying to the intestine of the mamrmal a trioxolane or a diperoxide

derivative of an unsaturated hydrocarbon which derivative is prepared by ozonizing the

unsafurated 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 ozonides 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.

-



[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 administration or |ocal application. [0028]
U S. Patent No. 5,126,376 to Herman descri bes a nethod
to topically treat a viral infection in a manmal
usi ng an ozonide of a terpene in a carrier. [0029]

uU. S nt 5,190,977 to Herman teaches an .
ot oA g erme e Rroniifs A 2pm S heprrbaa einsii plookol,in water
oainrdimethysuifozide (RMIHOTE did noteshbwe emectibicalieificakyl ia ilired cases of viral

N i e R T

medi cal condition in a mamual using an ozonide of a
t er pelf@36ln alhwatheredp a nepd £ 2 pafentd effpgivepharmisentBalfgondmor

e Bmp8 IR QiSRG ERBorPor BRIA nl e HABEE @Hggk%gﬁegsglgm\ﬂ Oftht s

infections in a manmal using an ozoni rpene
alfo Becdthip s wpthod lyraEplatingmitahoedial dobses sgzhot Gepadis] formation
lHed SRt ON iR IHBVa0Ms infclell $2th vBusSY SER N BepadisS@ LRI
a mammal by applying to the intestine ofthe mammal a
trioxol ane or a diperoxide derivative of an

unsat urat ed hydrocarbon which derivative is prepared
by ozoni zing the unsaturated hydrocarbon dissolved in
a non-polar solvent. [0033] U S. Patent No. 5, 364,879
to Hernman descri bes a conposition for the treatnent
of a nedical condition in a mammal, the conposition
contains a diperoxide or trioxolane derivative ofa
non-t er pene unsaturated hydrocarbon which derivative
is prepared by ozonizing below 35 C the unsat urated
hydrocarbon in a carrier. [00341 Despite the reports
on the use of terpene ozonides for different nedica

i ndi cations, terpene ozonides display nultiple

defici enci es. For exanple, ozonides of nobnoterpene,
such as nyrcene and |inonene, flamed out in the

| aboratory. Consequently, they are extrenely
dangerous to fornulate or store. 7 [0035] Furthernore,
ozoni des of geraniol, a linear nonoterpene al cohol, in
water or in dinmethylsulfoxide ("DVSO') did not show
any clinical efficacy in three cases of vira
Varicella Zoster (shingles) and two cases of Herpes
Sinmpl ex dermatitis.



[0036] Thus, there is a need for a safe and effective
phar maceutical fornulation or conposition utilizing
reaction products fromthe oxidation of an al kene
conmpound. What is also needed is a nethod for
stinmulating mtochondrial defenses against free

radi cal formation and effectively treating

i ndividuals infected with viruses such as Hepatitis C
% | V-1. -8 SUVMARY [0037] This invention is

| to pharmaceutical fornulations conprising

per oxjdi.6 sSpeci e r. | oduct I; [ .
ot a0 of Filh Eefien if Bt Ao BRHo el oD Crifling
Ipergwidit shepiem op reactipnepredycis trésohing ipmanxidasigry efenowsdtarbtad prganic

I di 7] L i S L; . A .
oot I AR ek or BEGHEB) BbnS e BB R ey o
oénetrating spiventaechelated ¢yl anfl an sroinaiici redpx coinpound slannd eatbodiment of
{ . . xi di r aok X
SRS S tel 1 B! R HELS, o PO oo
Saxmed iy ozonelysid dfep urspiutaradialcokod @ stagilizing pedvent rietalloporphyrin, and
I tige. s LI . .
GEAERL 98 Pl A ST S bl o o
TH@SCHer oxi di ¢ species or reaction products are
. preferably fornmed through the reaction of an al kene

and o@ess}. |theipSrogRRSpeics ¥r R&EERHOMucts S prEBRbly Eafmbd Bfbugh
et ween @anﬂg%kene and qQzone proceeds by the i egee

SRS BF efdRFoRo 1f Hisgnepally passpiomhthat fhg irpetiqnpetween an
i&md' dazohelbxewejdgﬂwad C%i':legéea:{wfcﬁm. Qictc&rhﬁitg F]cﬁﬂﬁ lhiﬁ&ﬁ;nis' B, sBown
, o= Al I CyC) oagadaltion or ,ozon Q e a ene 10
3 P bl S oD apior R rcustGE 1 oot oAk of odone fo
-ilfeiaﬂ@ﬁglﬁogﬁﬁﬁipﬁﬁgai‘ﬁozuﬂﬁd @blﬁ?ﬁi-tﬁoﬂelﬂﬁley nﬂﬁr;ﬂlﬁﬁﬁr'd ca%onide is unstable,
- cl oreversion to car pon (o40) u a .
B B S e vetsibg To & SBBLCosTORL BT & Grarcxidg, Injhe
alusehce@pgjlﬁ réagﬁjgtb uﬁlmuclemﬂlﬁll& sﬁlgudm,]th@ néll D,Glcﬁ)(%’ﬁnfhbﬁﬁnﬂol’atsébond
secon 1,.3-di pol.ar, cycl o I tion. to give the
TS g b e el Gotig R ety okdane s o0
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HCHEME 1

[0039]  Inasidereaction, the carbonyl oxide can enter into a dimerizationto givea

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

@
R, G, 51
"*I%‘*OS Fﬁl"o‘
RH O‘Oj\‘ﬁ

R
e omg\ﬁ

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

-0-



SCHEME 1 [0039] Ina side reaction, the carbonyl oxide
can enter into a dinerizationto give a peroxidic
diner, the 1, 2,4,5-tetraoxane, shown in Schene 2
below O Bytes R-s. . | RRR SCHEME 2 [0040] The
carbonyl oxide is a strongly electrophilic species,
and in the presence of nucleophilic species (e.qg.

al cohol's or water), it undergoes facile nucleophilic

Efrerterteoms st ooofo € PSR- Ut o cqidtons, e 1
QeRYWNEERRIAE Eoni vl @erErMrthd SALITR: th Wive BABo ﬁasdid Spivitives,
gi ve carboxylic acid derivatives. Eg RRng A-1 "CH
HO A- 0.81 SCHEMES [0041] Again, not wanting to be
bound by theory, it is believed that during the
ozonol ysis ofthe alg I-coggﬁbnlng al kene in the
present invention, gt 1s_rg n&Ble to ect that
three major types of eroxidicqbroducts el | be
present: the nor ndf® %zonidesﬁhmg carbonyl tetraoxane
di mer, and the 1-al koxyhydroperoxide. In the presence
of wa

.. sone ,of X roduc al

| ead i@‘”{lhe ﬁ?@%’é’ﬂé‘@“@f‘ H‘r% P‘l‘{j‘b"etth lstbﬁhetv th
pmmueis oftﬁ’f?] ﬂbalbecongdiﬁé’g%]lkeidﬂﬁ tmrpe@anﬁnlvbﬁtmrﬁ i @Esoﬂﬂﬂ&o expect

ves.the u of,.a sol ven uc
St pric3PesA DSt BrRana 1) be B e e micf g cagbony!
petoackomé dinek,tane thezleﬁlaixyisddﬁ)per&m | Brthy/presef@liofWatt, istige bfthese
BB as Y SRR 4 ok brgriee SKorRi e e i 1 rode product
phmnmnenon. However, DMSO is known to be a nucl eophile
inits own

[0042]  The present invention also involves the use ofa penetrating solvent such as
dimethylsulfoxide (“DMSO0”) to “stabilize” the initial products of the ozonolysis. Similarly,
not wanting to be bound by any theory, it is believed that the stabilization is most likely a
simple solvation phenomenon. However, DMSO is known fo be 2 nucleophile in its own
right. Its participation is also possible as a nucleophilic partoer in stabilizing reactive species
(for example, as dimethylsulfoxonium 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
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right. Its participation is also possible as a

nucl eophilic partner in stabilizing reactive species
(for exanple, as dimethyl sul foxoniumsalts). The
stabilized peroxidic nolecule and the penetrating
sol vent of the current pharmaceutical formulation are
made from conponents generally regarded as safe
("GRAS"). [0043] Another conponent of the

g | at i j .chel at d h.as.
B Al PG R0, 51 R4S 5 i rn i en
s'Emls,i thé phernmesugieal fomﬂhtioxtl prleattsobdrerrentied ffoets ¢ 4 Atmt@n of seemingly
0 , is. the.pr si of. .
18U Lou 23 s MO BB, ol iy i
ofeygdation dnr brem hogingy St effectivé DOAdIyiddalS infectod withdTepathiz i virus

LGal r [ an _aromatic .. .
Gy R R Ak Ry Myl ol iy B2 I, B o
vevarall pymptompe The pharmayendical foivadatipn i3 elso sffpise at addecing viral
¢ _ ; ) . :
R B e e
recycling autocatal ytic oxidation in infected or
dyspl asti c macr.ophages. The pharmaceutical -10
formul ation stinulates targeted apoptosis (cel
sui ci de) through unopposed peroxidation. Thus, the
pharmaceutical fornulation creates therapeutic effects
in a nunber of seemingly disparate m tochondri a-based
macr ophagi ¢ di seases. In particular, the
phar maceutical fornulation has been shown to be
effective in individuals infected with Hepatitis C
virus ("HCV') by reducing viral RNA levels, restoring

normal |iver enzyne levels, and inproving overal

synpt ons. The pharmaceutical fornulation is also
effective at reducing viral replication rates in
vitro. These results indicate its effectiveness at
treating viruses. -11 BRI EF DESCRI PTI ON OF FI GURES
[0046] Figure 1 shows the infectious units present in

. supernatant taken from cultured astrocyte cells

infected with a nurine retrovirus. Results fromcells
treated withtwo concentrations of two sanples of the
phar maceutical fornulation are shown, along with
results.for untreated, infected control cells.

-11-



[0047] Figure 2 shows the viable cell count ofcultured
astrocyte cells treatedwith two concentrations of two
sanpl es of the pharmaceutical formulation, along with
the viable cell count for untreated, uninfected
control cells. [0048] Figure 3 shows the viable cel
count of cultured astrocyte cells infected with a
murine retrovirus, after treatnent with two

| es of the pharnmaceutica
ﬁﬁﬂﬁﬁqg%%§4ggﬁgﬁgﬂiﬁﬁ% ntreated, infected control
Corrolie 2 B8 e R oH s B i ipbtnabint Faen from
' |cnmeettasmqyelcelklmfsct¢d)mplfeanm ediitoivicss! Résu}tsﬁsirmtallstrsated with two
CORRARbe R e APSELEcRlcal BRGLLGH L ORE! 8
cﬁnbnhndﬁmﬂmiaﬁ%ﬂn@wpdnﬂgdblor in a solution, by an
oxygen-cont ai ni ng oxi di zi ng agent; a penetrating

sol vefyoaria Cfl'iﬁjr@i 8w R viaBR gel%uﬁro%@tbfeﬁ agtl%gﬁé cells treated with
conpound.  The pharmaceutical formul ations nay be used

19 copRntTetions T 0 pBRlesof the phirmaeeutival formplationeglongsypis the yigble
GelY édubliSfor ntreledd, hniffeted bofitrdl celi) One enbodi ment of the

present |nvent|on t he essentlal conponents ofthe

or aduDE o PR ke Pt S5 o iR gy olsinfested

atithahabrineaetsdvirhs, |aiﬁ:Eﬂ' ﬁ@tlﬁﬁit w&httwo mﬁicaﬁtfaﬁmrqﬂtwblsﬁnmlwdf the

St PRSP, A GRS A b o

hydr ocar bon, ofthe pharnaceutical formul ati on can be
an al kene wi thout a hydroxyl group, or a

hydr oxyl - cont ai ni ng al kene. Preferably, the al kene has
| ess than about 35 carbons. The al kene wi thout a

hydr oxyl group may be an open-chai n unsaturated

hydr ocar bon, a nonocyclic unsaturated hydrocarbon, or
a bicyclic unsaturated hydrocarbon. The hydroxyl -
cont ai ni ng al kene can be an open-chai n unsaturated

al cohol, a nonocyclic unsaturated alcohol, or a

bi cyclic unsaturated al cohol. The al kene may al so be
contained in a fixed oil, an ester, a fatty acid, or
an ether. [0051] Usable unsaturated ol efinic

hydr ocar bons may be unsubstituted, substituted,
cyclic or conpl exed al kenes, hydrazi nes, isoprenoids,
steroids, quinolines, carotenoids, tocopherols,

prenyl ated proteins, or unsaturated fats. The
preferred unsaturated

ng with
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hydrocarbons for this invention are al kenes and

i soprenoi ds. [0052] Isoprenoids are found primarily in
pl ants as constituents of essential oils. Wile many
i soprenoi ds are hydrocarbons, oxygen-cont ai ni ng

I soprenoi ds al so occur such as al cohols, al dehydes,
and ketones. In a formal sense, the building bl ock of

i soprenoid hydrocarbons may be envi saged as the

%%Wﬁﬁgkﬁ%%@ﬁﬂg?ﬁégﬁﬁhﬁéﬁﬁm&ﬂf“g“ ;

of i SORfi 910' dT c‘&&é’z{% Etioi %é% aﬁ%ﬁ&?ﬁ%&%gwmmg

Isopr noid rocar ns a e cat
dﬂlerqxsimem@ c{r @sAkign prodrictssreyuliing ﬂmm:adauon Wﬁmsunsaturated organic

%ﬁﬁ&&ﬁpﬁ%elﬁ{uﬂﬂéﬁn %r uﬁfﬁmo &p &%ﬁta ddaxg&{lgge@g%%t a

have erterpenes ave erpenes

aH%P“laB@& wiventpephelptad sy agd MMWeedm icongpoundsPeqhinetaptical
TelnfulhiBAPRRE Be ﬁ§c§ fMﬂvﬂi Erbpnene an%s e Hepatltls C virus

caroten0|ds - pI nene ar €

OEnYNead BFV-3. Wﬁef@?ﬁd@@t ofitheressrs invaptipn, theessintislsbmperents
Qﬁfﬂl@ﬁﬁa@ﬁad&ﬁu&ﬂl PaRMoh ﬁi’cﬁﬁé‘%e ?Ar&ﬂﬁ%rodl}étst f@fﬂleﬁ mﬁ\bfoﬂ%m ofan

phyt o re exanpl es of er pene al coh

élaii’&}f@ algoboly Stébél%eﬂ selvgnt, metpllgpoehpim and @rrpREL armi n A |
known as carotene, is an exanple of a tetraterpene.

Ger an[0050] a TienokRuwped ergahic 0hiopound, Suvﬂmmﬂalwbebm&sanmed

_ 0 en bou d nornm tes a is_safe to

P.@f’*é &rFen o2 8?1‘@’:‘ BRI G Blne withoutahydroxyl

ig;mhpm ahjtﬂwr&l-i:cﬂtanﬁmﬂahar]}r&eatﬂtyjh thi@dIkene ha¥ld sadthhribout 35 carbons.
SucC as ene

|
o3 R LR 0 RSB B RS g rpoon
mmsa(tyuh(atu&dumw& hysitacatbon or abisylic ehtutheedhy@eeibon. The hydroxyl-

hols wt r eatin
| sopr eg %jkgl? oﬁablgb S PPe Haé%ﬁlniah’é’i‘t?fpﬁg‘f}’é’ﬁ ’§‘°n°°9°h° unsaturated
alcolel,prr mbigyclic vusttunitrdilcaliol. Tiemtkkne mdy)als be cofiicd & a fixed oil, an
%%ag ﬁ# ng%rgl &geranlol l'inal ool, or farneso
? ? ﬁ ‘unsa urated organi c conpound may be Ilnear
branched, cyclic, spiral, or conplexed with other
mol eckiPEl i Usabls’ wusnintatpdr alefivia. hydiecathoss tmayatbe d unsubstitated,

HHIRieS, SRIPGH 'as&anSEéM AN ﬂ#«l:é(zb ﬁ(?]pnl-:rﬁn &?}ﬁﬁg Udinolines,

l'iquid or solid state pri of
6%?@?%‘?%@“5’&@!?’&5 Pf‘f@@@@})mﬁ@mso?feﬁsa@h@tﬁiﬁtﬁn§mm¢fan'@hmsatmated

di'étﬁ%ﬁ:b@ m.vo I-IUH. agé a]fgles and% l € bond n=2- 20
. H2n- 2, tmo doubl e bonds, n=4- "H2n. 4, three
doubl n=6-20; C'_ Hen-g, four double bonds,
0 enoids.arp fupd primaarily inpdantses parsuenty ofcsiomiaboils.

Whllta ﬁfaﬂﬁ@@renoxds 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=CH3,
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 (CsHs)
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,
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hydr ocar bon. [0057] A nonocyclic unsaturated

hydr ocar bon can be: C'H2n-2, one double bond and one
ring, n3-20; ClH2n. 4, two doubl e bonds and one ring,
n=5-20; C'H216, three double bonds and one ring,
n=7-20; C25H40, sesterterpene hydrocarbon; or C30H43,
triterpene hydrocarbon. [0058] A bicyclic unsaturated
hydrocarbon can be: C %, .4, one double bond and two

ri NgSygpdst=4- onds t
ri ngs[ %3} Z%'gm é@?ﬁga%se i F@Hgs ok mﬁ?‘ggggngr \t/}%ﬂlesc’l and
630k are exdntpdespd m sesimjtdpotsaldobels Vl@lﬁ@l@&]an&phy@an exsimpilas of a

URS AL mﬁcﬁ vg.'ﬂs %n&% n! Qemm%@gi@gem@ogyrﬂ&rggg _Aggegwn as

Rarater, is@n eamRICHRa tethtemene] (Ermnio], dynendterpanclcatol, istindiddy both
; KoTe]¥ Qrfr?ﬂg ‘Iﬁmfg 1-4; C25H400m
ﬁipg%mﬁgggé?g{%erpgﬁgsa %’13 8%th8Ch] me1- 4,

triter ene al cohols. -14 LOO60] A nonocyclrc
unsat Pl Riplemetbmmseigaicp bydressrbens 5y the Rbwamagetis] dorgwlation

aiadld@mede lisdfrendlds3sutRas tifribertt; cEMER) 6161'%111611)6/‘2)1' BQsHhe Preferred
bonds H2n-60m three

one.rin
H’b*ﬁ%‘iwéad@d fiepsarhiens ag?r @“P&%‘é‘eaﬂ”ﬂ%ﬂ algeholywitlrivigytn Brapepeating
Bpredt gro@stie ratlﬂédi%ﬂﬁn, sgélgﬁhﬁeﬁgneer clr%@rm @dol, PhtoX menthol,
trit, ene. al co icyclic unsat ur at e
?rﬂrd‘ﬁo erqny]gepaio E%Hé%@%m%ﬂg doubl e bond and two
rings, n=5-20, n¥l-4; CnH2n-60,, two doubl e bonds and
t wo - r0HEd, nﬂﬁuﬁ@nmmﬂor@,m'c c@afad Day bafinedr, branched, cyclic, spiral,

ﬁgﬁ e}&gc{ Qr?lg%g% as e 1ts r::C{n%gurl_{4 nQPhe unsa ated%%glna&g cJJmpound

piannatm&mxzs{c &la ghppwrligeid nmhd sthte pradrﬂtehedmgmth thaoniditingagent.
about O. 00196to about 30% preferably fromabout 0.1 %
to a US &ﬁﬂ-@hﬁ?ﬁxﬁaunﬁ{eéflﬁr@&}b\én&{n%‘ éﬁﬁ%u@dcﬁﬁfé b&hd,

about 3. % The oxg en-contal ni ng oxi di zi n

Al oot o g b 0. ESbam e e DOV AT oz,
ﬁ?ﬁi‘ HodKIS Hohds, YRS2DUCAHGT Y SRRl ROMocRY:; BE (ﬁd}ﬂgltﬁgerpene
gen oxygen in 1ts triplet state, superoxid
#PoBzone, periodate, hydroxyl radical, hydrogen
peroxrde al kyl peroxide, carbanyl peroxide, benzoyl
per oXi008y] OrA fisy@etlichadatthtédhyarobdrBsitdah be IC,Hb,8 8RB Houble bond

: gnlﬁcorﬂe %gg, 1=3-20; CoHpg4, two double bonds and one ring, n=5-20; C,Ha, ¢, three double

‘bonds and one ring, n=7-20; C,sHyq, sesterterpene hydrocarbon; or Csobys, triterpene
hydrocarbon,

[0058] A bicyclic unsaturated hydrocarbon can be: C;Ha,.4, one double bond and
two rings, 1=4-20; C.Han.s, two double bonds and two rings, n=6-20; CzsHyg, sesterierpene
hydrocarbon; or C;o¥lss, triterpene hydrocarbons.

[0059] An open-chain wnsaturated alcohol can be: C H,;,0., one double bond,
1=3-28, m=1-4; C,H3,20, two double bonds, n=5-20, m=1-4; C;H2,40y. three double
bonds, n=7-20, m=1-4; CHyys0p, four double bonds, n=9-20, m=1-4; CysH4(Oyy, m=1-4,
sesterterpene alcohols; or C3oH4s0p, m=1-4, triterpene alcohols.
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nmol ybdenum (e.g. Mo(GB). [0064] The preferred nethod to
bi nd "activated oxygen" to intact an isoprenoid

al cohol, such as geraniol, is by ozonation at
tenmperatures between 0-20C in the dark in the absence
of water or pol ar solvent. The geraniol "ozonides" are
then di ssolved and stabilized in 100% DVSO in the

dark to prevent premature breakdown ofthe products

Al tho not n a or

bel i e Eolt ha’tﬂx [’Jtﬁ%’ &}c (?m{sgtfﬁged%ir%gﬂi aBYbe Q% 8‘“’ o dotble 1§‘ond
tapd pacosiagn =324, anﬂldﬁ Snldam@x{, by oubléhondsoind eneriigy h=5-20, m=1-4;

i Z c
QS0 s A Dol ofitpe Al BP0 AL RO O MR
rﬂ@ab@&@ecmﬂaﬂap@ﬂt fiotiguene dcohplsl eased are hydrogen
peroxi de and acetic acid. 100651 The pharmaceuti cal

f or mufgakijon A'bi%?clié%&ah&ﬁ@al&ahﬁﬁﬁﬁb& &, HJOS OnY &ftble boddSnd two
enetrgtl ng sol vent, which st %el i zes the oxygen-bound

P85t 200 I el Bz Bon o dgublebopds agdniwe irwgs, 1920, m=1-4;

1G4, nee1 01, EslehepERARBEYG or OLHAOY,AROI-4, tﬁi%@bﬁesalcohols
penetrati ng soI vent s include aqueous sol ution, fats,

stero et py | ene
gl yc oto,%&] rret %P%tﬁé)?/’ﬁﬁéé%}ﬁ %tge P ?fﬁwg 45 Oﬁ"ér "?/tb ne can
peiyiohfabogd. Q@h%ltmﬂ)oumﬁ% piefeeblyffsndboatd. Mto aboDIYOE, ind more
gﬁi@ ﬁ{‘r{; %Oqltpgg}%rﬁ)t‘iggtysol vents include DVSO

0 D doné

yrroli pH buffered saline. The
nost Freferred penetrating solvent is DVMSO. -15 [ 0066]
Basedl08631t heTheorygenwentaining @Fldlmgammfﬁmém@amc formulation,

fiohekdizbQRe urdsRibrated ﬁgﬁ&d'aﬁioh, By HhyHe Lﬁf}ﬁ?{o:o{% ol i i d% /9#51&1: state,

about 50%to about 99% pref
ApRstnxidg wwn%@ﬁ@dpﬁeeh@rcam sadmlohardmﬁ@m pergad@, talikyhprsepide,

Qﬁ‘%mﬁ%@ﬁde;rﬁh%zoﬁ kil 28 bxy ﬁrbgﬁﬁéjfoca @iﬁﬁ' kRnRRsuch as

its penetratlna vent have een nade
awhbdsm-ecie @ntly used in productlon regul ated by
"the Food and Drug Administration ("FDA"). These

i ngr epnent S He@rdfdiifod sudtiod ¢ bied “dofivifedR$denr toihtaGan idopidfoid

B0 8, Pl oot o 51 i

alﬁsendeefwhtammcmaﬂveﬁl Tﬁe‘.ge[’ﬁﬂio&lt‘dzeiﬁdessalet}&hﬁisﬁﬂ@d afily/ ®Rabilized

t t ed |.ent
T 00 41580 T i o R S of e ingiits <Sihopgh not
‘wentgetsi terhound b an tebiyiit 1T betiavetiar fe hantyet atardowrt é the

iron. The .. . . .o .
hefrabdald peroxuﬁc 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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propensity of chel ated dyes such as netal |l oporphyrins
to sensitize oxygen under photochem cal excitation is
wel | docunented, as is the propensity of
ferroporphyrins and copper porphyrins to bind

- oxygen-cont ai ni ng systens. Usabl e dyes include natura
or synthetic dyes. Exanples of these dyes include

por phyrins, rose bengal, chlorophyllins, hen ns,

oo 0B, - Based . e OB st oF T Ky areuchl formulation, he

Ilmemfhhgﬁm}vm;tt cgmtrzhy &eeu%o@t)éle%, to br;qnepsi%,ip&l;ferably from about 90% to
t ol.ant hr ene utr.a & n o I uorescel n.
APt St B PRl o SOk T BB e et

por phyrin, hematopor phyrin, chlorophyllin, rose
bengal0067hei Thef ‘sshibizedi pazoxidingeleertsand is peaetniting saleent have been
r ] S 0f
e B0 oo bur B Lk rofERn Bl b R an Drg
Hekrinigpaem ﬁ%DiAﬁ)- aibese fingoedinptsydrd the subjées ofl Peugnipstireriles, Drug
NESHRRABHsYZe folndPRLTSP/NESG are ARLHE Réo %ﬂj?eq'}?s@a?ert“GRAS”).
phonon, electrical cardiac el ectroporallon, nagnetic
pul se conti nuous flow,  excitation. [0Q69] Based on
the t P& me&‘zﬂhef gYrRoRent ghte Riemarevtical ormgtation i 4 Galated dye.
Ahees hiefetably dohtaing echeRfRd \ddvalny drailvaAdae wetal) - shcllad #on, copper,
about 30% . preferably fron1a& ut g©€$6£o 6‘Sbout_S%
SRS MEERTSHEY \PT ISR o d e Bresdred Shelped foctal dpgron.  The
Paﬁ:@ié’lﬁkliy Foff elielaledr dgegniaeh et nﬁﬂ‘aﬂ%ﬂbfphplmﬁf Eﬂi@giﬂtiz@ airfygen under
r ation .s an ar tic edox conpoynd,_ such as a
R R Shetale) oY L IBIRed, B3 S RICHRRSSIAL SeFRporphyrins and
ooyt pértliyeitls tobind REydRtdohtdiig sPRAED qUEBRNEyes include natural or
G R0 %g%%,&%gﬁglg?{m@?%h &3 el ”ﬁﬁrﬁgﬁg{, S0 e, SRR ok,
hmnhhgszm_' O Cbiting Lt&xaphr&nh tﬂm?mhen Bl(ijle,, heaiathxE, hf)bgm, erythrosin,
t.noquj none. e nost preferred a tic redox
P O L R oeR A0 RO oot PRIa Py el g and
dinorefveint Predrredeiyghtandfe: dn @atphahongathetic oaphytiny itaatipbhyrin,
matic, re .compound can vary fr.om about 01%
BB 5% bl Mo RBRH cobRhariot » G Qherifo e most
pR¥%rred niyeraree mintwte of Heynafoparphyainoatid fhsd Yehgnl alrmiuinixtures of

0 T , utical .formulation is alsa ..
eniel8polti dnd EBREAGAATS G50 by ity v olls bl b6 oty s Sonizig
sidiatiom, phomboncleciridgd edrdiac elegntpomation anguctic ipnist, udeontiuous flow
ghﬁai ical current, ascorbate or ascorbic acid, NADH
or | H, and germani um sesqui oxi de. Preferred

el ectron donors )
[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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i ncl ude ascorbate and NADH. The nost preferred

el ectron donor is ascorbic acid in any salt form
[00731 Based on the total weight of the pharnaceutica
formul ation, the electron donor can vary from about
"0.01% o about 20% preferably from about 1% o about
10% and nore preferably from about 1% to about 5%
[0074] In order to obtain a biological effect in vivo,

th tical | ati ' f bl y inf d .,
o an TR O P e B oP el g et Bt g mati
ua@tcmnﬂ_tmd chmdr}dﬁm. dbont, 0.0146 foabout b(aﬁ%gﬁefazﬁg Iﬁ'dmi abi();n ((j) 1%to
t t ) t el ate e
SRR LA bR RUREE MR REBORA IR | O aar bon”

product, or peroxidic dinmer nolecule, should be
st abi [0078d i Bhephawrceatiod furgulbtiets dlsaprefgrablylagtanted dnan energy

Shas & 2R Blectfodt Q@xmr.etjég;ﬁl PRARN 4R tideRh gle&ﬁé@éﬁ'%?/é ascorbate or

[00751 Researchers energetically activate

tapereipgeith AADH sniARRBw#ndrgsepanivnhissanigyideo Rrefered electron donors
RN Blcoftitc dUONADH, tHEmBE: BiERricl o ERGoRATASHI: acid in any sat

preferentially absorb into infected and dysplastic
s, which are typically also catal ase deficient.
Wthout wanting to be bound by theory, the

cat al pe3]i ndBssedlokbstotall Gtighuof (i pRirm¥dedicasfathistidacthe electron

over whel med | the targe | I.ther natyral | r,
S R romthaut it S ko her et b 6 s s and
siveeprefembldrdneataat 1% ot Bautlys.t he super oxi de generati ng
dye, initiating electron donation to the diner and

causi he re ydr, ] i de_an cetic .
aci d F%?Jr']ac e]:i]l hﬁ%gf F’y %"?ﬁeﬁj bgﬁ%%a? %ﬁ% ActTart & E;%:g}aceutlcal
tforamiiiien doprefombly aifysed 95 ae curonadysisiggherated peroxidichsrodura s an
QiSaHirackd WyRHAtbors BRlcl thil £E0bdi B i
s o oL G SRS RERLp ISy
whelteddselsad pmirematicdivingns. cPisageturitedhydocadon produss tor pgroxidic
o A28 1t QBliEled MRS Ll | BB
thercel§¥eio-ggsfr5§ t%e in e?ﬁﬁ%ﬁsgggﬁﬁéygﬁkﬁgmﬁkéﬁggbe
aprople of pepcpfting fipid megbramphage host cell. -17 [0076] The
pharmaceutical fornulation is a conbination of stable

I Ngr e@ioes)t S. ResdR@RA off BBEREAEMD b&ivaRY dfk_r tﬁér%g@ﬁjvé/ 108E1mown that
st ored %f dry soljd ingredients and 1iquid ingredients
Ff SURRpe AcReTt g YT PRGrtas argiatioedox somprud prefsentially dtsesb into
sriféofedahd dysplastbRellstviicBat typichINHIRu@R e ficient. Without wanting to
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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preferably conprise the chelated dye and the aromatic
redox conmpound. The liquid ingredients preferably
conprise the peroxidic species or reaction products
resulting from oxidation of the unsaturated

hydr ocarbon by the oxygen-containi ng active agent,
along wwth the penetrating solvent. Admnistration is
preferably intravenously. The reconstituted product

prefe y e _adm. ni ster i ntrav nous
conce L@%lt e n@\{q ¢ ‘chs@ E‘ 08 By éﬁf&ﬂ%ﬁ mgredients.
I'J]hEsreaﬁgmhﬁaits e prafanble e @ored z&lds;osoﬂia fifgtodiests bRl ligakl uﬁgiédlents in

tration...lntramisc i.nj ectio
3t Pt Vo S TR af 8 it s inerecionts
ipraféraldy lcompm{e(lﬁ@ E}leldtcﬂ’rdyu afdr tht IasDcnnalfc redux compound The liquid

Qr%&{f%‘t:s gpreferagfgr coz%érrfslé ¢ y?%?xﬂlc spe]me% or ﬁech]gn d5$t§ @E‘?‘%’E from
paidatanmtod the insapmsted ydtogarbontbydhe qxlpganroaaintrigaetive agent, along with

_ t [,
PR BBl Mot B OBl R el B BraloBRIshl > BhafRiiped
pmdu@nﬁgembiﬁr euydd adintistdrshiatraveneusiy asiar concentredijted Thealine.
- ' I
Bigiaee tad A QG I o i SIGE et gt
ﬁétarrmquiaa dnjevkinuis ot freferveds asat hawh tengérey trapedice koedl irritation.
fornul ati on also inhibits the infection and

repl i @ay710n Adoihitradioh Bf 1he BPRRmbEIAticat RlrinSlatio R vive is effective in

harrraceutl cal formulation is also non-toxic to
BFHNg  ViEReRyeRds symptepingh wiyses iF affreted\BRIERATED particular, the

PR ARRON rm{ 1EHAGEduE¥ R al RISA fevelk, raflod! ARRA lﬁ&%m%e levels,

ried out either in.a solvent or neat. In eit
LR GO R SBIoBE Of SSHE HEte g APt G Wing(FHGVA The
 pRarAYRUal HrExRicd sy S:d0@6 ORR AplitdtBA rat@f intINEnPELAL i nfurine
_ producé&ﬁ‘ﬂs‘}he reactl on. [00791 The foll ow ng general

A fre-al ePBﬁmWBm@kfi?HBle@Swh@ﬂf theipfegtion and
edpki€ition of V8D himdn tD4-Qskelld. ITAS ShainhdeiSbalYoirhuRioARARE hdrltoxic
tiprer is charged with the alkene (2 noles), and the

gﬁ’p Yatus is weighed. The flask is surrounded by a
cooling bath (ice-water or ice-salt). Once the
CONEXAMPLE ¢. OZOINOLYSISE@F AN (I:IN&&TIURMTEDiEYIbRQGAM a

stre 3% one [
passggbﬁroa%ﬁ ?%gﬁ fq{%ur{%ne%%? %M?’hé’é‘gﬁo 6 neat. In
eithepass the codlmg oftbr@sation mikpgeis ctitivabinginidingtpksivé ddebmposition
gﬂ}w% 5ﬁd1|:?roﬁu?§t NSRSy for a stirred solution.

I ca he gas streamis stopped, and the

reaction fl ask is weighed or 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 (icc-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 fiit, 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-



m xture is sanpled. The gas streamis then re-started.
-18 [0081] Once the mass ofthe reaction flask shows
sufficient weight gain, or once the proton magnetic
resonance ('HlL NVR') spectrum of the reaction m xture
shows the desired reduction in the intensity of the
ol efinic proton resonances (usually about 50%, the
gas flow is stopped. [0082] The ozonol ysis maybe

carri ut a So i on,qQf the
o D0sR, BletBen ofin okl Dt bttt g oggnce
she promh eubghstitrresvasioe (TSI1 MR specitmnat ¢fdhe Rydion aEbRBows the

T, L vsi arried out as abgve, w.t
S F QR oA o ey iRl HE P RS B Bl D, e
gakBoweiswtoppaiit af fecting the reaction in any
substantive manner. [0083] The reaction m xture is

t hen ed e

ot ve WS TRt a0 B8 BRI b HheNE s it he
PaRIIR ATO Ot negeB Ye tawrdRdzend seeh 35 isatnuried bydrédbions or chlorinated
ThQarGbHrink. %e%oﬂoﬁ}@xs RES 588 e YA LhiOR MRS, with Wftﬁ)@lt Qcﬁvent

fol | ows: Spargi ng an_ozone/ pure oxygen gas m Xt ure
ans@@en&@/aﬂceeﬂ forgheglkgne withoutafieetig dheaeagtioninaly substantive manner.
3, 7-di nethyl -2, 6-octadi en-1-0l (geraniol), at 1 Liter
of gapos3jer TieUesctiénixkize i thénpoveedtsRevly SRPRE %béiécﬁ;;e@&ratmg
t@e reaction around 5C (3) Renoving small aliquo
#i on product hourly and measuring by H NWR the

formati on of the peroxidic species or reaction
PESAVRLES 2. (DBEBLARABION OF EHE PFARMA CENARCARRORMELATION
about o of onds have heen
r eact leogﬁ)‘ﬁ/ A%??fé%{ﬂﬂr#hm%geuﬁ 3‘8 u%trtﬁ%%olﬁ?he © Drésent mven%on was
@Ien@?ﬁyﬂfg WS@Xl de (1:10) to give a solution or
di spersion; (6) Prior to use in the target biol ogica
. Syst a ra@ dRbnefRP®Bs Vb %e'g Qﬂﬁtlhr

and ‘rer(rel% hylsmm\g Et hog wenone Rg’ea{ powder se (\7\#;5 %ﬁ to Ouﬁh o
: a]kadlene alcohol 3,7-dimethyl-2 6—octadlen-1 ol (geraniol), at 1 Liter of gas

per hour;

(2)  Maintaining the temperature of the reaction around 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; _

(3). . 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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solution or dispersion in sufficient quantity to
create a concentration of 20 mcronolar of each
conmponent di spersed therein when delivered to the
target biol ogical system by saline intravenous
infusion. Optionally, ascorbate could be added to the
formulation prior to use. -19 EXAMPLE 3. EXAMPLES OF
THE PHARMACEUTI CAL FORMULATI ON [ 0085] Two preferred

o SRAELR R IR P P AR GAL A Lo

ozoni H¥85lon T¥o gefeamed frmBiBtidio aBNEHIloWs: 83
Hemat opor phyrin 0. 24 Met hyl napht hoqui none 0. 39 Rose
Bengal *Detemined by nmass spectroscopy. B. WVEIGHT %
I NGREDI ENT 0. 54* Tetraoxane di ner of acetal peroxide
from ozoNYEEFHERe of gerani ol TNGBEDBRED 0. 83
Hemat oor phyrin U.A1C55tnyn| ntnoqu1none 039
Chl or ophyl | i05430di um er-ofiqe wede B3m ngss
spectrgscopy. EXAMPLE 4 kKﬂﬂﬁﬁﬁERPﬂEN¥KL PROCEDURE
[ 00861 The fg@ll.owm ng|experi nment erfornmed to
det er mine mﬁ%t er _th "Brisb

(D

0.83 Hematoporphyrin
0.24 Methylnaphthoquinone
0.39 Rose Bengal
*Determined by mass spectroscopy.
B. ,
WEIGHT % INGREDIENT
0.54% Tetraoxane dimer of acetal peroxide from
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]  Five adult patients infected with HCV consented to the study. Each patient
had a history of ineffective treatments using interferon and ribavirin, Ethical concerns

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

{0088]  Each patient was administered the pharmaceutical formulation in twelve
intravenous (“IV”) treatments, For each treatment, 2 non-filtered IV line with a drip chamber
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phar maceutical fornulation effectively treated
Hepatitis C virus ("HCV'). [0087] Five adult patients
infected with HCV consented to the study. Eachpatient
had a history of ineffective treatnents using
interferon and ribavirin. Ethical concerns prevented
the use of a placebo-controlled, "blinded" popul ation.
[0088] Each pati ent was adm ni stered the

A AR i b Dhd B FenS Babdwlilé” M. 1 B RENSRRlaRen A o

EYarhple® awive trasadded tp tlghalideaolution2@d wlmsba@mb:aﬂheab ghakea. AQOor

bag.of steril 90/ al,in n
25-ERR 1 el b s R 6 Bsgoe Vs it g to 30
srahdteserlmmieathien:tmwaﬂddxhhmteheﬂg‘omwo(tanseeumdayshaw ntherAweZBover a
Q\HGIve-weI: Ir%)ﬁl iv\\ll\g/g%ertﬁer SJ gé{cs 01atrea E)e E%‘}Q% Hespmévéﬁ'gd&ﬁ%& &]&iurmg
thedwtimewesk twemenioeoTse | stered for two consecutive days
every other week over a twelve-week period. No
ot hert her apeut | gXAMIPLE SAWVIRAL 10 AF DS vere

adm ni stered during the twel ve-week treatnent course.

EXANVHDESH \nomraé@@neesmn (R pllavsithafistegtin of the HCVRNA
ﬁhﬁé E&:ﬁﬁGf ihRBted pdtichts) POR tdMFe SABMAG s&EEVO Idtal e ehiEdigned

in the serum of infected patients. PCR test are
éB@Prﬁe# 19 deert SIGY grae srmioneatia sy TPHERgn Blgwever, PCR measures

8119 GishdcaRl sleét;oh%f detmv RM@tﬁﬁ@ﬁld&ﬁw @6rohifle F ﬁ[el{m‘v RNA
speci neps. PCR neasures only a specjf

stend sl Sptack rr@ Oﬂwwr%dmd Neverthglses PGB s %eévs%@ndard

ifdr deteenitid/thBMNAeriylof BRAIGWinEddidd. | Nt act and can
actual |y reproduce Neverthel ess, PCRis the industry

Lol i SEDERPL R S L T L, R prr o

bregdimingeaht tfeatmeaalrhcepm ri@.nﬂher] i Example 4. PestHreavineg PCRevalues were

bl LT BB P bRl R PRl it ondcount o

cwhphtient is showin teloer it Wleble 8-lweek treat ment procedure. The
viral load count for each patient is shown below in

Tabl e 5-1. Tabl e fpie 5.1 HREVWiEA L okPegwfount Patient

Pre- Treat ment Post- Treat ment Percent Reducti on
(LU i) LU L)

Patiént | Pre-Treatment Post-Treatment Percent Reduction
@L.U./ml) (L.U./mb)
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 of 38%
and 52%.
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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] Ampngst the five patients,
the average reduction in HCV viral |oads was 62% after
the twel ve week treatnment procedure. Patients 4 and 5,
who are classified as Genotype la, the nost difficult
formof HCV to treat, showed vi ral | oad reductions of

38% 529 9 ition, all fiv ..
oot o RO ot g{*’é’ﬁ Rk PRt s hat e uctons in
comphintsitélacd ©lfaiged blood bt @uol, weigiadomioy afroulddty pdblems, and

ht control , circul ator bl an ain,
P, SR et AR B SRt i el
and qual ity of life. EXAMPLE 6. LIVER ENZYME FUNCTI (]\I
[ 0093] El evat BYAMRIL 6 BIVERENZYME FENGIHON al ani ne

trans as o

(" ASTW% ee%%m‘@gﬁ“‘?eﬁ%r%{/ ﬁf@%&ﬁ%}aﬁﬁﬁ ent s an%atsﬁ ) and
ﬁ@ﬂ@? gansgrpipase { ANTE) asecompnsndn Hﬁffelofeptethpaémtem ngy persist for

GBI ORY Aeutb RABon Ahels 2R hady. %Lﬁinﬁ?fﬁ?igﬁ#@ﬁgse? ’w}%{lhver cells

cells are injured or die. The norm

areriainred |9y dien dhg ol rangs of ALT)ip 2 heplthp mdwu@al is FHE/Lto 6AdU/L.
MRS A rarfye bf AST & aﬁh@ﬁﬂ ?’h’bﬂldld%ql V5 fRko 4351'U§L | vhevdrCie hdutd be

IU L. However, it shou not ed t hat these val ues

P%*FS'/ thgt, Bieser Yrdsics S8 aerohe prase ¢ffHCY jiefprtian @ndrapy meft produce an

REAFHUCPIredikt ok proRrdisiecast of di sease progression.
[ 0094] Li ver enzynmes were tested before and after the

twel v [ eat nent roce ure de ed
" o (DI S ik Shigs fire ) et e e o psinent
proteduoedesmibed mitampled foLPMEhts Bnzy.nehd eyk sreRabvne il Table 16-1

b@vel .U /L AST Level .U./L Pre-Treatnent
g'f' Treat ment Pre- Treat ment Post - Tr eat nent

Table 6-1. Liver Enzyme Levels

Patient ~ALT Level (LU./L) : AST Level (LU./L)
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 ot 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/mi 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
9.



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 enzyne
| evels or a trend toward nornmalization. Patients 2 -
5 mai ntai ned normal |evels of |iver enzynmes. EXAMPLE
7. IN VITRO INH BI TION OF MJRI NE RETROVI RUS [ 0096] The
foll ow ng experinment anal yzed whet her the
pharmaceutical formulation could effectively inhibit

e PP e R ity g et b
degerdriin ﬁﬁ,plmcahe xepawed:ﬁitﬂ @he ofhE two pﬁaﬂmﬁﬁidapfoemﬂytms

[ Q097] .The tro st | red.as c
orpp s Al Yo B ot s e B, Yoo B i fored
@hitdsandinfeuisd ﬁlﬂeﬂ.\@i%oﬁﬁﬁb Mc&&ﬁﬂ&ﬁdﬁzﬁﬁtlﬁ? |Atfﬂ4 I&uﬁhﬂ?r@ﬁ'ectmn,
fter..an overni erio a 0 e plates
b or hun i ] e Pt O reffoied it el S e S5ous
ium'tﬁlbt‘ mb) wag éaldﬂate)i 'Dﬁe4arahiter4vas cdlatitédonith spadakd lab @ﬁceﬂﬁés using
ed 158 Then, sol utj onwas ed..
(9 el Sl e L D mol BBl B rieo Bins”lip posicve,
p&n&emmmgﬁtwe: &l line r'Thell i ¢eﬂmwere@:ﬁ‘mt¢dﬂ1ﬂatﬂ1mﬁedkdaﬁptna)ant from
I % 025% rol
una:tfrﬂcgfé cﬁtu?ed ‘?Se fchg/]érec Cp4 c?agf lggr\?\ﬂt FFS'EHS o{t]ﬁ'lg vm*?l titer
Mﬂm&ﬂlml formul ati on. At 24 hours after
infection, 1 m of the supernatant fluid fromthe

pl at epov)s IEEQYSEHs ﬁﬁ‘i@at& i iﬂe&)ﬂénﬁa&&ﬁéa fo%ml%t'ﬁnec“aﬁéeﬁlésrapld

units per m, was cal cul at ed ewra? tit
canation afreovibrplsetipnateniympe ﬁfrsecﬂm@roaé%@gncwgmuqmpearedto

66 blkghily Wokcdre@ive tHhah m@ommn%a&ﬁnor med, non-producer,
murine sarcoma-positive, |eukem a-negative cell [line.

Th I re | t the collected
SUBEAYRERE ExiRIEEy B RO pmipn
vve re 0090t edThé iv vilo ﬁ@yxﬁnémbﬂ]:xamﬂaa wae bt dsed tﬁﬁesi th@cytoltommty
titer nFl re 1. e result
5458 e B IR Pt 6 g Milpale-ied S el e
ltrii'qmtldn poesfiwas Bartiéd @it bodeséribed ﬁm&b | veehlples oaﬁﬁlﬁfect@dl talls also
0,
gerc]:gmng eatme:lﬂs w19h bco%h5 e fire R p s rfl}:eru lcal %rmfﬁgt? %?{) xample 3 (Formuiation
A and B) at concentrations of 0.01% and 0.025%. At 48, 72, and 96 hours post-infection
(h.p.i.), the CI cells on the culture plates were counted and compared to controls. The results

for the uninfected C1 cells are shown in Figure 2. Cell counts for the uninfected 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.

EXAMFLE 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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be slightly nore effective than the 0.01 %
concentration. EXAMPLE 8. CYTOTOXICITY OF
PHARMACEUTI CAL FORMULATION [0099] The in vitro
experinment of Exanple 7 was al so used to test the
cytotoxicity of the pharnmaceutical fornulation on
bot h uni nfected and MoMuULV-infected Cl cells. The
i nfection procedure was carried out as descri bed

above i | at es of |nf ells al recei vin
Eoov et " Mo BeERoRe B el ik 8 ouh il of B euidds o
frgpicalT-aéll toopfc HIV- Bxolat) msdlﬁoinﬂsuﬂs Bilitha CDA o%ﬂﬁan)’orﬁE syncitia,

f T TR A R

culture plates were count ed and conpared to control S.
The r B3081t s MHEGY ceilhi@ humiam€B¢ eall lmb) wat infectedavithABBaisolate at a

Lgtgfhﬁtyzofqﬁﬂeétmﬁ ”fB‘fobEe Y Pt egee Cf%i—&uﬁatgﬁrﬁ of the

n at the sane ti as t I'I's an

W%Mfmulm@smmﬂma abpve, Thppharaceaticalfoinulation
Tl?&% JnQEéJﬂréa&dfceﬂs ]Iaﬁ % stréﬁgﬁ%ﬁlcbzﬁ;ﬁl GRlehiSd AL “ﬁ:@ﬁ%&ﬁﬂe@ with IIIB

%ure . 00] The results indicate that neither o
igpdateyp éheﬁﬁé%@m@h Ibutf‘ww the phammpceysied formpletien. f Gumtrel cehwere

U&b&zfﬁf&&t@&* 45 ofBle Syl | s [ nfected with the
MoMULV vi rus. MPLE 9. S JPPRESSI C]\I C]: M/—l (1llB)

per ol Y T R AT W A

pﬁlawmpemitmait régalalitteatdl ﬁmﬁhreﬂ 5y P g@t hﬂi@tlbzecf‘elbf’)o fA higher

fect l [ 01
v g et el oot 5t S it Forirmiioh abgvRhe and cell
ieatlys weeddle Iamtaredtaymgﬂad intrvale hing mmseophdldégé?mw aafl €rypan-
n

B i.sol at S CD4+ c S r.nms
Dl Erqripn oo FiRic: | Hoa s pey B | cads
to the eventual death of the human cells. [0103] Ml 2
cel I s (a hunaikz2igp2-1. JEV-1 (0§ Infertion (P24 mminBd wWith RI B
isolate at a multiplicity of infection ("MJ") of

ASeNnc¢e Oimi-Oor MUl ghioN AT 017 §)iie 15 dpi

I'#ig1 On_despry bed [ Tiagyanpt § 3233

@ neceuti gal formugart o ysgd on ”‘30

A--a-4

di SGrEﬂg[ 0029 'Gjllll(:‘dl d %(:‘I s

Gpat 4

were Tnfectedcwtit 11113 I Sorate T fre—same—manmer s

but V\ﬂﬁmm IHE&&E Gﬁfs%&t@&j tﬁ oﬁ cu t%u?%agqgrmu%ﬂh 224 a much

cells were I nfecte

dawenlevel abislgstiop and wplicetiongfthe va‘sss exen with ouly et doge. Hwevayeven
Wis R 16%&16R1 6f ikeltioh, Biditia Wat B8kel Bt 3 B3 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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cul ture supernatants at regular intervals, neasured in
days post-infection ("dpi"). A higher Ievel of p24
antigen indicated a higher |evel of infection.

Formati on of syncitia and cell deaths were also
nonitored at regular intervals using mcroscopic

exam nation and trypan- bl ue exclusion nethods. Table
9-1 shows the results of the p24 assay bel ow. Table
9-1. HIV-1(11)B) Infection (p24 ng/m) MI-2 Cells 2 di
5di 8 di 11 di 15 JdiRERERENGERCITED2 2.8 12.2 39.0
28.8 Treated 0.04 3.6 4.8 12.6 5.0 Control 00 00O
[ 0105%nd Bfiewing @.8 Halesic docfAinBGmwipliflichis BRHFBE §ldbip6idted by
formul ati on had a nmuch |ower |evel of infection and
felpei€at i on ofthe virus, even with only one dose.
However, even wth the |ower level of infection,
syncitia was induced at P.8.@a@ng@dpi in both untreated
and treated cells and thus the |evel of cell death

WRS. FaRRRA. alak € 48d Bl he results indicate that the
RN PaRRAW, 409! 6606 BvalLOn i nhibits the infection and
NEQIPaRANSDR,983,65Y Y Herhdh, NUMaN CDA+ cells. -24

b RGeS 50k 57 thiferful | OWi ng U.S. Patent docunents
angl PR Nid: 81126876 B8Ry €0y i ncorporated by

ES. PhRRGR,. 5U0So7ABRRRS: U S. Patent No. 4,45 1,480 to
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I nst ol. 54(1 245-46, 1975,
| CLAI MED | S: 1.( zrlﬁﬁi'%g b B AREEPToBtAES ATddiRingorgent, wherein the
pharmaceuti cal {i@eqaibah gﬂ&s' &—t%xliba é&?”&i&é@éﬂé‘i ener{ﬂé 3ma1001 phytol,

nmedi canment for the trea patient 1 nfe

with a virus, weeesibh pssllgl aledtelmeetbl g@mztdgér@yioabt fitnesol, and
conprises: perox dIC peci es qr reaction products
resulting from B2 rhY@FO’é}ﬂ cogladng aflgnais from about 0.001% to

oxygen- cont ai ni i kene

conpri ses a- ter%ﬁgg?%%}i %&Fp%agiﬂhqapﬁ%ngb Lo

phyt ol , germnetrlatmg)esolvd:m wheeho! thempahdifiting solvent comprises
geranyl ger ani ol f and _wherein the

hydr oxyl - cont ai 8‘ %‘ﬁ@ﬁaer s 616l alssithing. quapglens glycol, or
about 30% by V‘@h%&lsﬁfi‘ox\%ﬁﬁeﬂﬁﬁé & %ﬁe‘} l Eh%r gyrgeg‘rat/% tsolvent is

a penetrating sol vent erein e penetra
conprises di mefromlahobf 68%dm abwerasv Uyewelght Bf the pharmaceutical

propyl ene gl yco met hyl sul f onyl met hane, and
wherein the peH%PPE%PWb solvent is

a dye containing a chelated divalent or trivalent metal, wherein the dye

comprises porphyrin, rose bengal, chlorophyllin, hemin, corrins,
texaphrin, methylene blue, hematoxylin, eosin, erythrosm,
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 use of claim 1, wherein the alkene is in a liquid form, in solution, or in dispersion.

- 26 -



10.

11,

12

13.

from about 50%to about 99% by wei ght of the
phar maceutical fornulation; a dye containing a
chel ated divalent or trivalent netal, wherein the dye

conprises porphyrin, rose bengal, chlorophyllin,
hem n, corri ns texaphrin, nethylene bl ue,

,];lﬁrmt og i.n, sin, éﬁryt hrosin, _|actoflavin,

Elod] 8" Fpdhs alkgne Wéiongammddnarfpmdmb anrestet,rafatty acid or
deheror fluorescein, and wherein the dye is from about '
0.1%to about 30% by wei ght of the pharnmaceuti cal
formul ati on; and an aromati c redox conpound, wherein

Tm“«e“geegp élaﬁﬂglpw i‘ﬁoﬂﬁ@gdn@%%% gs DRt g%@?@r?é ggent comprises smglet

unsubsti tuted’benzoqui n

mm,oqw’gwﬂnm isndiplbeseitd) SlRreki® Bhidh, NRIRYak0
from ah ut 0.01%to aboul?ﬁZO% by wel ght of fwl radical,

%C%?JF | 2lloyb patgads, qwrbamyl Theoxide, bénzohiperakide, or oxygen
Bﬁﬁﬁﬂ%é‘utaﬁh‘?n&{&‘éﬁ%nizs inaliquidform in solution,

or in dispersion 6 3. The use of claim1l1, wherein

the al kene is contained in a fixed oil, an ester, a
claima1i, '

t her. 4. The use
P 8L S o O B s oo,
conpri ses S|nglet oxygen, oxygen in its trlplet
radi cal

tegl?s%g%fﬁ g\gpof; er%gﬂl aiﬂ o ;%ggés%1@5¥ o oxf/qlpd; ovitells membrane,

ehniliay, | orR@psrsi de, or oxygen bound to a transition
el enent . 5 The use of claim1l, wherein the

oxygen- cont ai ni ng oxi di zi ng agent conpri ses ozone.

| { i
ol £ et B R alol BB e t%s?igvioaa%f%mio*’
The use of claim1, wherein the penetrating solvent is

8. The use of claim1, .
THE g?% % cl,ltﬁf#e i %Eg?%ﬂp% Q)BIBPBWI’PP% ggs%gqegqla chlorophyliin, or
aghikbrotheydolfi n, or a m xture thereof.

The use of claim 1 wherein the metal comprises iron.

The use of claim 1, wherein the metal comprises copper, manganese, tin, magnesium, or

strontium.

The use of claim 1, wherein the pharmaceutical formulation further comprises an electron

donor.

The wse of claim 11, wherein the electron donor comprises ascorbic acid or a

pharmaceutical salt thereof,

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

15.

9. The use of claiml wherein the netal conprises

iron. 10. The use of claim1, wherein the netal

conpri ses copper, nanganese, tin, nagnesium or

strontium 11. The use of claim1, wherein the

phar maceutical fornulation further conprises an

el ectron donor. 12. The use of claim 11, wherein the

‘Bheute Hfrangefifentive gmsunt of a phemndviuticat ifetmoiation in the manufacture of 2

' f. 13.. Th f claiml1, . .
SROARER 4 Ohe b s TR 5 5 i s

piaemacntiod] farmelbfies tinpriaRpunt of a phar maceuti cal
formulation in the manufacture of a medicanent for

the treat nRIPXigic spepigs orrraction prodockswesulting fromusxidation of geraniol
wherein said p eutiecal forpulation conprises:

peroxi di ¢ speci E(E}r%ﬁ'}]g%gfs@ ¢ %ﬁ@?’resul ting from

oxi dati on difnegigyianioxide HMSOT)Xt ure of ozone and

oxygen; di net hyl sul f oxi de f DNSS@Ze a dye containing a

chel ated ot $¥¢ &antagying pj chglatest diveleat or winel@itrmetak vheeein the dye

conprises a mx . t oporphyrin and .Rose, Bengal

or a mixture o# E@rréa%% o%gﬂrf%?ﬁ'{/r Pﬁgﬁ%{"é’ﬂ h{d Eﬂ?e %engal or a

and et hyl naphinfxtote nogfe. Hemat Mg Of o al e

wherein the virus is Hetpat itis Cor HV-1. ZS%IMOPhYHm’ and
methylnaphthoquinone.

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