(19) AUSTRALIAN PATENT OFFICE

(11) Application No. - Al 2005207635 B2

(54) Title
Therapeutic methods and pharmaceutical
compounds
(51)%  International Patent Classification(s)
CO7D 517.00 131
(2006.01) 20060101ALTZ2005100
A61B 1,005 (2006.01) 8BUEP AB1K
A61B 1,31 (2006.01) 33704
A61K 33,04 (2006.01)20060101AL12010050
A61P 17,00 (2006.01) 4BHRU A61P
CO7D 34500 1700
(2006.01) EDDEDIDIALIZDé%D?S[D)
A61B 1,12 (2006.01) 0
34500
Co7D 51700
20060101AL12010050
20060101AFN200904 A61B
23BHUS Aslp U
112
1005
20060101ALN200510
20060101AL12005100 LBBMED
8BMEP 461B
PCT-IL2005-000084
(21)  Application No:  20p5207635
(87)  WIPONo:  yops5,069735
(30) Priority Data
(31 Number (32) Date
60,538,635 2004 01 .22
(43) Publication Date : 2005 08 04
7n Applicant(s)
BioMAS  Ltd.
(72) Inventor(s)
Sredni, Benjamin, Albheck, Michael
(74) Agent/Attorney
Cullens Patent and Trade Mark Attorneys,
(56) Related Art
Us 4929739
US 4761490
Us 5093135

compositions for treating warts with tellurium
(22) Application Date: 2005 01 23
(33) Country
s
Level 32 239 George Street, Brisbane, QLD, 4000




05/069735 A2 |IIININIAMIAL W0

=
ol

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organizalion
Intemational Bureau

(43) International Publication Date
4 August 2005 (04.08.2005)

PCT

(10) International Publication Number

WO 2005/069735 A2

{51) International Patent Classification:

Not classified

(21) lnternational Application Number:;
PCT/11.2005/000084

(22) International Filing Date: 23 January 2005 (23.01.2005)

(25) Filing Language: Inglish

{26) Publication I.anguage: English

(30) Priority Dala:

60/538,635 22 January 2004 (22.01.2004)  US

(71) Applicant (for all desigrated States excepr US): BIOMAS
LTD. [IL/IL]; Mivtach-Shamir Group, Sharbat Buoilding
15th Floor, 4 Kaafman Street, 68012 Tel-Aviv (IL).

(72)
(7%)

Inventors; and

Inventors/Applicants (for US only): SREDNI, Ben-
jamin [TTT1]: 3 Shachal Street, 44380 Kfar-Saha (T1.).
ALBECK, Michacl [TILAL]; 8 Tlarel Street, 52223 Ra-
mat-Gan (IL).

{74) Agent: G.E.EHRLICH (1995) LTD.; 11 Menachem Be-
gin Street, 52 521 Ramat-Gan (11.).

(81) Designated States (unless otherwise indicated, for every
kind of natinnal protection available): AT, AG, AT, AM,
AT, AU, AZ, BA, BB. BG, BR, BW. BY, BZ,CA, CII, CN,
€O, CR, CU, CZ, DL, DK, DM, DZ, TC, BE, TG, TS, T,
(R, GD, GT.. GH, GM, HR, HII, T, TT., TN, TS, TP, KTi,
KG, KP, KR, KZ,1LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PI., PT, RO, RTJ, SC. 8D, ST, SG, SK, ST, SY, TT, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

(84

Designated States (anless otherwise indicated, for every
kind of regional protection availuble): ARIPO (BW, GH,
GM, KL, LS, MW, MZ, KA, SD, SL. SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, 1), TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE. ES, F1,
FR, GB, GR. IIU, IE, IS, IT, LT, LU, MC, NL, PL, T, RO,
SE, 81, SK, IR), OAPL(BE, BJ, Ck, CG, CL, CM. GA, GN,
GQ, GW, ML, MR, NE, SN, 'TD), 'T(3).

Published:
withvat internationad search report and (o be republished
upon receipt of that report

For two-letier codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” app.earing at the begin-
ning of each regular issue of the PCT Gazete.

(54) Titke: THERAPEUTIC METHODS AND PHARMACEUTICAL COMPOSITIONS FOR TREATING WARTS WITH TEL-

LURIUM COMPOUNDS

(57) Abstract: A novel method for trcating skin and mucosal membrane ailments caused by human pepilloma viruscs, which uti-
lizes tellurium-containing compounds. is disclosed. Also disclosed are pharmaceutical compasitions containing tellurium-containing

compounds for weating such ailments.

2-



1s

20

25

30

WO 2005/069735 PCT/IL2005/000084
1

‘THERAPEUTIC METHODS AND PHARMACEUTICAL COMPOSITIONS FOR -
_TREAT]NG WARTS WITH TELLURIUM COMPOUNDS

FIELD AND BACKGROUND OF THE INVENTION

The present invention relates to novel therapentic methods and pharmaceutical

" compositions for treating warts. More particularly, the present invention relates to

novel therapeutic methods and pharmaceutical compositions for frcating ailments
caused by human papilloma viruses.

: Human i)apilloma virus (HPV) infections are common infections of the outer
layer of the sldn, which affect most persons sometime during their lifetime. To date,
over seventy distinc:t‘ types of HPVs have been already identified. These viruses
target the équémous epithelia of the skin and mucosal membranes. Based on this
trophism, thé different types of HPV have been subdivided into two large categories:
cutaneous ind. mucosal. ‘A third category is sometimes used to designate types of
HPY specﬂically found in people with epidermodysplasia verruciformis (EV).

HPV mfechons typlcally emerge as skin warts. However, by bemg spread by
auto-innoculation, warts may also occur at any other location in the body. - Subjects
afflicted with warts may in some cases experience complete tegression after several
months with or without treatment with recurrence at the same or at different locations.

Skin warts mclude, for example, common warts (e.g., Vverruca vulgaris,

plantar, palmar and‘_penungal); planar warts (verruca plana); mosaic warts; genital and

‘venereal . warts (e.g, condylomata acuminata), buicher’s warts; " malignant

-epidcrmodysﬁé(sia - verruciformis; advanced  inftraepithelial dysplasia,
mepidermodysplasia verruciformis; cuinaeous warts in immunosuppressed patients;
laryngeal pa;;illoﬁlas; and oral papilloma. However, clinical manifestations
sometnnes ﬁthher includc scrious infections of the genital mucous membranes, (e.g.,
advanced 1n11acp1theha1 dysplasia), which may progress to cervical cancer.

Skin warts resulting from HPVs are unsightly and irritating, and although the

" majority of such mfechons are benign and self- lmuted there are subtypes of

“papilloma virus- that are considered pre-malignant in certain clinical - settings.

Therefore the removal of emerged skin warts is highly recommended.
Throughout the years a number of therapies have been developed for treating

tﬁese coetaneous -infections. However, most of the presently known methods of.

-3-



20

25

30

WO 2005/069735 - PCT/IL2005/000084
treating warts are painful, expensive, requiring long treatment periods and/or are
ineffective. Most of these methods are initially successful but involve a longer-term
treatment failﬁre, exhibited by recurrence, as well as side effects [see, for example,
Goldfarbet él.,» Deﬁnatol Clin,1991;9(2):287-96; Hettich, Dermatologica,1984;168
Supple 1536—42; Bunney, M.H., Viral warts: their biology and treatment. New York,
NY: Oxford Univefsity Press Inc.,1982; Belisario, Australas T Dermatol, 1951;1:20-
30; and Beutneret al. Lancet, 1989;1831-834]. -

The presently used methods of treating HPV infections typically include the
use of locally desiructive chemicals or agénts, such as salicylic acid, lactic acid,
trichloracetic acid, dichloroacetic acid, nitric acid and glacial acetic acid; surgically
destructive méthods ‘such as excision, electrocautery, electrodesiccation, curetiage,

blunt dissecﬁqh and laser vaporization or coagulation; blister-producing methods such

~as liquid n_itrogcn‘cryotherapy, carbon dioxide cryotherapy and canthariding cellular

inhibition, which nses agents such as podophyllin and podophyllotoxin, -5-
fluorouracil, bledinycin, colchicine, interferon local injections and radiation; altering
the cutanecus.environinent, which includes agents or techniques such as retinoids,
formalin; glutaraldehyde, aluminum chloride and heat therapy; and immune
stimulation methods of treatment, which include dinitrochlorobenzene (DNCB),
imiquimod (aise known by the trade name Aldara™), interferon systemic injections
and vaccination, either autologous or intralesional. ‘

Hence, the presently most common methods of warts treatment can be divided

into chemical, surgical and physical methods. The physical methods typically include. ‘
‘destruction of the infected keratinoeytes by cooling (e.g., liquid nitrogen) or heating
{e.g., electrocautery, CO, laser), and often lead to injury of surrounding tissues,

secondary infectipns and other undesired consequences.

Surgical treatments dre typically associated with discomfort, prolonged
healing and the fofm%ltion of scars and/or keloids, is addition to an inherent risk.

The chemical . methods commonly use locally destructive chemicals and

‘ typi;:ally' inciude.' “castic chemicals that act through nomspecific destructive

mechanisms to cause cell death, killing the infected keratinocytes. The keratinocytes

are subsequently. desquamated from the skin surface. This non-specific form of

-destructive therapy, often causes side effects such as pain, secondary infection,

permanent scarring and is oftentimes associated with recurrence of discase.
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The chemical methods typically involve topical application of the chemical

agents as 'solutions,’tincttlres, creams, ointments, patches, etc. Onc of the presently
most used chemical agents for treating warts is salioylic acid, which is typically
administered as a patch or a gel. A typical salicylic acid patch contains an amount of

salicylic acid m a véticky base or a rubber base. However, the use of salicylic acid in

the troatment of HPV requires repeated administration of the composition for a

prolonged periéd of about 4-6 weeks, and is oftentimes unsuccessfill.

Hence, most.of the currently available methods focus on the destruction of
visible lesions rather than the underlying cause of disease, namely the HPV. For
example, removal of warts with destructive chemical agents or with physical ablative

means -do not affect viral particles that may be lurking in normal-appearing areas

surrounding the wart. This is one of the reasons of the high rate of disease recusrence.

The ine_fﬁciéncy of the presently known methods of treating warts have been

~ widely studied and reported in the art. Thus, it was found that using a liquid nitrogen,

initial cure is seen in 52-83 % of patients [Berth-Jones and Hutchinson, Br J
Dermatol, 1992;127(3):262-5; Eri;ens, et al, J.A., Ned Tijdschr Geneeskd,

1991;135(5):171+4]; Keefe and Dick. Clin Exp Dermatol,1990;15(4):260-3],

. however, only 57 % of the patients remain cleat of warts after a median of 19 months

[Keefe and Dick. C]ir_l Exp Dermatol,1990;15(4):260-3].

‘When u‘siilgv‘a histofreezer technique the success rate falls to 28 % [Erkens et
al,, I.A., Ned Tijdsé;hr Geneeskd, 1991;135(5):171-4] and is comparable with placebo
or the success rates achieved through direct in hypnotic suggestion (27-55 %) [Ewin,
DM, Am J len Hypn,1992;35(1):1-10].  Recently, however, individllal
byi)roanalytic techniqqes were shown to cure 80 % -of patients who have failed = "~
hypnosis [Robsori et al., I Am Acad Dermatol, 2000;43(2 Pt 1):275-80].

Smce 1970 intralesional bleomycine therapy success rate has remained in ‘the
70 % range ‘[seke, for example, V Sobh et al, Acta Derm Venereol
Stockl],1991;71(1.):6§46; Shelley and Shelley, Arch Dermatol, 1991;127(2):234-6;
Hayes and OI}Kee‘fe, T Am Acad Dermatol,1986;15:1002-1006; Mishima and
Metunaka, Acta Derm Venereol (Stockh), 1971;52:211-215; and Bennett and Reich,
Amn Intern Méd,19?9;90:945-948]. However, it was found that not ll warts are

suitable for».intaléSioﬁal bleomycine, the treatment exhibit signiﬁcant systemic drug -
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-exposure andfsigqiﬁcant. local adverse and side effects. In addition, multiple

treatments are required to achieve substantial success.

Summarizing various published reports indicates that topical standard salicylic
acid treatment results, at best, in 40 % cure rate after 4 weeks compared to 8 % cure in
the placebo group. Treatment with trichloro acetic acid typically results in 64-81 %
cure rate, Whéfebyf tféatment with 5-flucrouracil typically results in even lower cure
rates rénging-‘ from FLO to 50 %. Carbon dioxide laser evaporation for feéalcitrant
watts results 1.113 1-86 % cﬁre rate. This treatment, however, may result in signiﬁcant
morbidity. ‘

Using supetpulsed mode to overcome these limitations was found to convey

only a slight zidvant'age. Comparable results were obtained with infrared coagulation.

Early studies with pulsed dye lasers showed promising results, which have not been

confirmed yet by later studies.

Since recalcitrant and recurrent warts are more common in patients with a cell-
mediated h_xllmluie deficiency state, it is ‘s‘.uggested that spontaneous regression or
successful trea;ﬁnent dgpendlqn either naturally or iatrogenically related stimulation of
immunity [R('ibsoh etal J Am Acad Dermatol, 2000;43(2 Pt 1):275-80]. Thus,
several systemic ‘a,n‘d topical immunotherapies for warts have been reported, including
squalic aCid_dibutyIééter, levamizole, and interferons beta and gamma. The efficacy
of these therapies,?ﬁowever, was not definite. ‘

The. preséntlﬁr known methods for treating warts therefore suffer major
disadvantéges, in terms of both efficacy and adverse side effects associated fherewith, '

There -is thus & widely recognized need for, and it would be highly

‘advantageoiis-' to have novel methods of treating warts, devoid of the above

limitations.

Yarious te;llurium compounds have been described in the art as having
hnmunomodqlaﬁngvpropevrties. These compounds are taught, for example, in U.S,
Patents Nos. 4;752,614; 4,761,490; 4,764,461 and 4,929,739, and in a recently filed

U.S. Pro‘visiolh}ll Patent Application No. 60/610,660, which are all incorporated‘by

reference as if fl.}l_,ly' set forth herein. U.S. Patent No. 4,752,614, which is also
incorporated ’by, reference as if fully set forth herein, teaches -the use of certain

tellurium coﬁlpoundé in the treatment of certain tamors, autoimmune diseases,

 immune diseases and infections diseases. An anti-viral activity of these compounds
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was demonstrated in this patent in plants and animals, whereby the virus that is

exemplified is Weét Nile Virus, which affects the central nervous system.

The use of tellurium compounds to treat HPV and hence warts has never been

suggested nor practiced hitherto.

SUMMARY OF THE INVENTION

Acéofdihgto one aspect of the present invention there is provided a method of

treating a skin or mucosal membrane ailment caused by a human papilloma virus
(HPVY) in a‘s‘u_bjec‘t'in need thereof. The méthod comprises administeting to the

subject a vthefapéﬁ.tidally‘ effective amount of at least one tellurium-containing

. compound.

According’ to further features in preferred embodiments of the invention

described bélo_w,_ th‘ey tellurivm-containing ,cqmpound is selected from the group

consisting of tellurium dioxide

general Formula I

X
N
X—Te
X

(TeDs), a complex of TeO,, a compound having

lim - -

o C—R,
(Ry—C—Ry),
{(Rq—C~Ry v
(Re—C—R4

0' ,c—Rgl

B

Formula I

a compound h_avingf general Formula II:
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0 C—Ry

|
(R—C—RY
X\/ s

Te (R4—C—R5)u

/ |
X \ e,

0 o=
Ry
Formula I
s acompound ha‘viJ'ig gex_lefai Formula ITT:
H H
Ru_ —Q.- O_C_Ru
AN
/Te/\
Rys I%_O 0_%_1{14
10 ) Formula I
and ,
a compound having general Formula IV:
0==C—0, —C=0
AN
/Te<
. Ry—C—d  0=C—Ry
| m(RyRxC) (CRagRun
ng‘-;C— _C_RIS
N\
/Te/\
ST - 0=¢—0¢ 0—C==0
Formula IV
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wherein:

each of ‘f, uand v is independently 0 or 1

each of m and n is independently an integer from 0 to 3;

X is a halogen atom;

Y is selected from the group consisting of ammonium, phsophbnium,
potassium, sodium and lithium; and

each of Ry-Rp is independently selected from the group consisting of
hydrogen, hydrdxyalkyl, hydroxy, ﬂﬂohjfdroxy, alkyl, alkenyl, alkynyl, alkoxy,
thioalkoxy, halogén, haloalkyl, carboky, carbonyl, alkylcarbonylalkyl, alkoxy,
carboxyalkyl, acyl, amido, cyano, N-monoelkylamidoalky], N,N-diallcylamidoalcyl,
cyanoalkyl, éficoXyalkyl, carbamyl, cycloalkyl, heteroalicyclic, sulfonyl, sulfinyl,
sulfate, amine;'_aryl, heteroaryl, phosphate, phosphonate and sulfoneamido.

Preferted téllﬁi_‘ium—con‘raini]ig compounds are those having general Formula I
above and tho‘éé having general Formula IT above.

Mofe preferred compounds are those having one or mote of : the following
features: o

t,_yu ana,_v aré cach D;

each of Ry, Ry, R and Ryp is hydrogen;

Xisa haiogen atom, preferably chloro; and

V is a;mmot'ﬁum or phosphonium, preferably ammonium.
’ Additionail'preferréd compounds are those having general Formula IIT above,
wherein, preféfably, each of Ri;-Ry4 is hydrogen.

Additional preferred compounds are those having general Formula IV above.

More P}ie‘ferrcd compounds i this category are those having one or more of the
following -featﬁfes: R ‘

- n'and m a_re“‘eaéh 0; and
each Oli"i:}fh“s,’:“Ris, Ryo and Ry, is hydrogen.

Aécdrdiﬁg fo further features in preferred embodiments of the invention

described below, theiadministering is effected systemically.

According to still further features in the described preferred embodiments the
therapeutically effective amount ranges from about 0.01 mg/m*/day to about 10.0

: mg/ml/d‘ay. .
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According ‘to- further foaturcs ins preferred embodiments of the invention
described beldw, ﬂie administering is effccted topically.

-Acoording to still further features in the described preferred embodiments
topically administering the compound is effected by applying onto a treated skin or
mucosal mémbranc area a therapeutically effective amount of the at least one
tellurium-containing compound deseribed above.

According to still further features in the described preferred embodiments the
skin or mucosal membrane ailment is selected from the group consisting of verruca
vulgaris, plantar warts, pg]mar watts, periungal warts, planar warts, mosaic warts,
genital warts, vénereal warts (condylomata acuminata), butcher’s warts, malignant
epidermodyspasia verruciformis, advanced intracpithelial dysplasia, cervical cancer,
mepidermodysplasia verruciformis, cutnacous warts in immunosuppressed patients,
laryngeal papilléfnas and oral papilloma. .

Accorciing to still further features in the described preferred embodiments the
method further comprises administering to the subject an additional active agent.

The additidnal' active agent can be, for example, an antibiotic agent, an
antimicrobial ‘agent, an anti-acne agent, an antibactetial agent, an antifungal agent, an
antiviral agent; a steroidal anti-inflammatory agent, a non-steroidal anti-inflammatory
agent, an anesthetic agent, an antipruriginous agent, an antiprotozoal agent, an anti-
oxidant, a chemotherapeutic agent, an antidepressant, an anti histamine, a vitamin, a
hormone, a keratolytic agent and an antidandroff agent. ‘

According to'sﬁll further foatores in the described preferred embodiments the
method furtl.ner_:compﬁses ;'—L_dministering to the subject an additional active agent that is
capable of treﬁﬁng the skin or mucosal membrane ailment caused by the HPV. ‘

According 0 'st‘ill further features in the described preferred embodiments the
tellurium_—containing compound forms a part of a pharmaceutical composition, which
further compﬁ_ées a pharmaceutically acceptable carrier.

Hence; ,accoidi;ng to another aspect of the present invention there is provided a
phmmaceuticai' cémposition identified for use in the ireaiment of a skin or mucosal
membrane ailmént cansed by a human papiﬂoma virus (HPV), comprising at least one
tellurium—con_tainvinér compound as described hereinabove and a pharmaceutically |

Acceptable carrier.

-10-
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According to further features in preferred embodiments of the invention described
below, a concentration of the at least one tellurium-containing compound ranges from about 0.
01 weight percent to about 50 weight percents of the total weight of the composition.

According to still further features in the described preferred embodiments the
concentration of the at least one tellurium-containing compound ranges from about 5 weight
percents to about 25 weight percents of the total weight of the composition.

According to still further features in the described preferred embodiments, when used
for topical application, the pharmaceutical composition is being in a form selected from the
group consisting of a cream, an ointment, a paste, a gel, a lotion, a milk, a suspension, a
solution, an aerosol, a spray, a foam, a shampoo, a mousse, a serum, a swab, a pledget, a pad, a
tincture, a patch and a soap.

According to still further features in the described preferred embodiments the
pharmaceutical composition further comprises at least one additional active agent, as described
hereinabove.

According to still further features in the described preferred embodiments the
pharmaceutical composition further comprises at least one ingredient such as, but not limited to,
a humectant, a deodorant agent, an antiperspirant, a sun screening agent, a sunless tanning
agent, a hair conditioning agent, a pH adjusting agent, a chelating agent, a preservative, an
emulsifier, an occlusive agent, an emollient, a thickener, a -penetration enhancer, an anti-
irritant, a colorant, a propellant and a surfactant.

According to still further features in the described preferred embodiments the
pharmaceutical composition has a pH that ranges from 4 to 7.

According to still further features in the described preferred embodiments the
pharmaceutical composition has a pH that ranges ftom 4 to 6.

Definitions of the specific embodiments of the invention as claimed herein follow.

According to a first embodiment of the invention, there is provided a method of treating
a skin or mucosal membrane ailment in a subject in need thereof, wherein said ailment is caused
by a human papilloma virus (HPV) the method comprising administering to the subject a
therapeutically effective amount of at least one tellurium-containing compound, wherein said at
least one tellurium-containing compound is selected from the group consisting of tellurium

dioxide (TeOy), a complex of TeO,, a compound having general Formula I:

-11-
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~ ‘}10 T -
0 ('I—R,
/ (R;—C—Rj),
X\ [
X—Te (R“_(I:_RS} u
/7
X (&—T—R) v
o} |c— Ry
L Ry
Formula 1
a compound having general Formula II:
Irw
o) C—R
(R, —é—R)
X\ 2 | It
Te (Ry—C—RJ |
/ |
X (Rﬁ—T—RQ v
O ?_Rg
Ry
5 Formula IT
a compound having general Formula III:
0—C—R
Ry—C—0. —CT Ry
AN
/Tc/\
Rll_ﬁ_o O_E_Rm
10 Formula III

and

a compound having general Formula IV:
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o===c———o\\ /}3-'C==()
/Te\
Ry —C—0O O—C—Rys
CR¢Ri7N
mRy RyC) (CR6Ry7)
R,;—C—0O, /O—C_RIB
/Te\
0=c—o0 0—Cc—¢0
Formula IV

wherein:

each of t, u and v is independently O or 1;

each of m and n is independently an integer from 0 to 3;

Y is selected from the group consisting of ammonium, phsophonium, potassium, sodium
and lithium;

X is a halogen atom; and

each of R-Ry; is independently selected from the group consisting of hydrogen,
hydroxyalkyl, hydroxy, thichydroxy, alkyl, alkenyl, alkynyl, alkoxy, thicalkoxy, halogen,
haloalkyl, carboxy, carbonyl, alkylcarbonylalkyl, carboxyalkyl, acyl, amido, cyano, N-
monoalkylamidoalkyl, N,N-dialkylamidoalkyl, cyanoalkyl, alkexyalkyl, carbamyl, cycloalkyl,
heteroalicyclic, sulfonyl, sulfinyl, sulfate, amine, aryl, heteroaryl, phosphate, phosphonate and
sulfoneamido.

According to a second embodiment of the invention, there is provided a pharmaceutical
composition when used in the method of the first embodiment and identified for use in the
treatment of a skin or mucosal membrane ailment caused by a human papilloma virus (HPV),
comprising at least one tellurium-containing compound and a pharmaccutically acceptable
carrier, thc at least one tellurium-containing compound being selected from the group
consisting of tellurium dioxide (TeOz), a complex of TeO,, a compound having general

Formulal:
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o |
. 0 C—R
§ . / {Ry—C—Ry),
O x=Te  (R—C—RY
o /
X \ (R<,—<|:—RJV
w —
8 L o ? R;
= oo
~ Formula I
PR .
8 a compound having general Formula II:
N ‘flo
0 C—R,
|
{R;—C—R3);
x\ |
Te (Ra—C—Rs)u
/ |
X (Ré—T—R)V
O (':_Rg
Rg
5 Formula It
a compound having general Formula III:
H H
Ry—C—0, O—C—Ry;
AN
/Te/\
R,;——E{—O O-ﬁ—Rm
Formula III
10 and

a compound having general Formula I'V:
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0==C—0, 0—C=0
AN
/Te/\
Ry—C—O0 O—=C—Rys
m(RyRynC) (Raefizin
Ryg—C—O, O—C—Ry;
AN
Te/\
=c—o/ 0-¢c=0
Formula IV

wherein:

each of t, u and v is independently O or 1;

each of m and n is independently an integer from 0 to 3;

Y is selected from the group consisting of ammonium, phsophonium, potassium, sodium
and lithium;

X is a halogen atom; and

each of R;-Ry; is independently selected from the group consisting of hydrogen,
hydroxyalkyl, hydroxy, thichydroxy, atkyl, alkenyl, alkynyl, alkoxy, thioalkoxy, halogen,
haloalkyl, carboxy, carbonyl, alkylcarbonylalkyl, carboxyalkyl, acyl, amido, cyano, N-
monoalkylamidoalkyl, N,N-dialkylamidoalkyl, cyanoalky!, alkexyalkyl, carbamyl, cycloalkyl,
heteroalicyclic, sulfonyl, sulfinyl, sulfate, amine, aryl, heteroaryl, phosphate, phosphonate and
sulfoneamido.

According to a third embodiment of the invention, there is provided a pharmaceutical
composition identified for use in the treatment of a skin or mucosal membrane ailment caused
by a human papilioma virus (HPV), comprising at least one tellurium-containing compound and
a pharmaceutically acceptable carrier, wherein said tellurium-containing compound has general

Formula IV:
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AN
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Rp;—C—O O—C—Rys
CRygR7)n
m(RyRpgC) (CRgRy7)
Rjg—C—0, 0—C—R;s
AN
/Te/\
o=c—20 o—C—0
Formula IV

wherein each of m and n is independently an integer from 0 to 3 and

each of Rys, Rig Rig and Ry is independently selected from the group consisting of
hydrogen, hydroxyalkyl, hydroxy, thiohydroxy, alkyl, alkenyl, alkynyl, alkoxy, thioalkoxy,
halogen, haloalkyl, carboxy, carbonyl, alkylcarbonylalkyl, carboxyalkyl, acyl, amido, cyano, N-
monoalkylamidoalkyl, N,N-dialkylamidoalkyl, cyanoalkyl, alkoxyalkyl, carbamyl, cycloalkyl,
heteroalicyclic, sulfonyl, sulfinyl, sulfate, amine, aryl, heteroaryl, phosphate, phosphonate and
sulfoneamido.

The present invention successfully addresses the shortcomings of the presently known
configurations by providing novel compositions and methods utilizing same for treating warts
and related ailments caused by HPVs, which are highly efficient, and induce minimal or no
adverse side effects.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention

belongs. Although methods and materials similar or equivalent to those

[Text continues on page 10.]
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described herein can be used in the practice or testing of the present invention, suitable

methods and materials are described below. In case of conflict, the pa'tent
specification, im:lﬁd]hg definitions, will control. In addition, the materials, methods,
and examples are illustrative only and not intended to be limiting.

As used ‘herein, the term “ireating” includes abrogating, substantially
inhibiﬁng, .'sldwmg ‘or reversing the progression of a condition, substantially
ameliorating clinical or aesthetical symptoms of a condition or substantially -
preventing the appearance of clinical or aesthetical symptoms of a condition.

The term “comprising” means that other steps and ingredients that do not
affect thé final resuli can be added. This term encompasses the terms "consisting of”
and "consisting essentially of".

The phrasé "consisting essentially of' means that the composition or method
may include additional ingredients and/or steps, but only if the additional ingredients
and/or steps do not maferiaily alter the basic and novel characteristics of the claimed
composition oimethod.

The te'qn "méfhod?‘ refers to manners, means, techniques and procedures for
accomplishing a given task including, but not limited to, those manners, means,
techniques and 'pro,cédures either known to, or readily developed from known
manners, means, techniques and procedures by practitioners of the chemical,
pharmacological, biblogical, ‘biochemical and medical arts.

The term “aétive ingredient” refers to a pharmaceutical agent including any
natural or synthetic chemical substance that subsequent to its application has, at the
very least, at‘lyweast one desired pharmaceutical or therapeutic effect.

The term “therapeutically effective amount" or “pharmaceutically effective
amount” denotes that dose of an active ingredient or a composition comprising the
active ingredient “ghat will provide the therapeutic effect for which the active
ingredient ié indicated, herein, treating an HPV-caused ailment.

As usc(i herein, the singular form "a," "an," and "the" include plural references
unless the confcxt clearly dictates otherwise. For example, the term "a compound" or
“at Jeast one compound" may include a plurality of compounds, including mixtures
thereof. ‘ '

Throughout-this disclosure, various aspects of this invention can be presented

" in a range fmmaﬂ It shvduld‘ be understood that the description in range format is
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merely for convenience and brevity and should not be construed as an inflexible

Timitation on the scope of the invention. Accordingly, the description of a range
should be considered to have specifically disclosed 21l the possible subranges as well
as individual numerical values within that range. For example, description of a range
such as from 1 to 6 should be considered to have specifically disclosed subranges
such as from I'io 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6 efc.,
as well as individual numbers within that range, for example, 1,2, 3, 4, 5, and 6. This
applies regardless of the breadth of the range.

Whenever a numerical range is indicated herein, it is meant to include any
cited numeral (fractionzl or integral) within the indicated range. The phrases
“ranging/ranges between” a first indicate number and a second indicate number and

“ranging/ranges from” a first indicate number “t0” a second indicate number are used

_herein interchangeably and are meant to include the first and second indicated

" numbers and all the fractional and integral numerals therebétween.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way-of example only, with reference to
the accompanying dréwings, With specific reference now to the drawings in detail, it
is stressed thet the particulars shown are by way of example and for purposes of

illustrative discussion of the preferred embodiments of the present invention only, and

‘are presented in the ‘cause of providing what is believed to be the most useful and

readily undetstood description of the pnnclples and conceptual aspects of the

invention. In this, fegard, no attempt is made to show structural -details of the

* invention-in moré detail than is necessary for a fundamental understanding of the

invention, the description taken with the drawings making apparent to those skilled in
the art how the several forms of the invention may be embodied in practice.

Tn the drawings:

FIG. 1is a’photograph of the perianal area of a patient afflicted with condyloma
warts, as described i in Example 2, before troatment;

FIG.2isa photograph of the perianal arca of a patient afflicted with condyloma

© warts, as desonbed in Example 2, following about two weeks of treatment with an

exemplary oomposmon accordmg to the present invention;
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FIG. 3 is a photograph of the perianal area of a patient afflicted with condyloma

warts, as described in Example 2, following about four weeks of treatment with an
exemplary oomposiﬁon according to the present invention;

FIG. 4 is a photograph of the perianal area of a patient afflicted with condyloma
warts, as described in Example 2, following about six weeks of treatment with an
exemplary coﬁiposition acoordmg to the present invention;

FIG. 51s a photograph of the perianal area of a patient afflicted with condyloma
warts, as desctibed in Example 2, following about eight weeks of treatment with an
exemplary composmon according to the present invention;

Fig. 61 isa photograph of a patient afflicted with verrucca lesion on the hand, as
described in Examiple 3, before treatment;

FIG. 7 is'a photograph of a patient afflicied with verrucca lesion on the hand, as
described in Example 3, following about four weeks of treatment with an exemplary
composition accofdjng to the present invention;

FIG. 8 is a_photograph of a patient afflicted with verrucca lesion on the hand, as
described in Example 3, following about ten weeks of treatment with an exemplary
composition according to the present invention;

FIG. 9 s a‘photograph of a patient afflicted with verrucca lesions on the hand,
as described in Example 4, before treatment;

FIG. 10 is a;photograph of a patient afflicted with verrucca lesions on the hend,
as described in: Exai'nple 4, following about two weeks of treatment with an exemplary
composmon accotdmg to the present invention;

FIG. 1Lis a photograph of a patient aﬂ]lctcd with verrucca lesions on the hand,.
as described in Example 4, followmg about four weeks of treatment with an excmplary .,
composition accordmg to the present invention;

FIGs. 12a-c are photographs of the genital area of a pah ent afflicted with
condyloma iwarts, as desctibed in Example 4, before treatment;

F1Gs. 13a-b. are photographs of a patient afflicted with condyloma warts, as

~ described in Example 35, following about two weeks of treatment with an exemplary

cream composition according to the present invention;
FIGs. 14a- b are photographs of the penital atea of a patient afflicted with
condyloma warts as descmbed in Example 5, following about four weeks of treatment

with an exemplaryv eream composition according to the present invention;
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FIGs. 15a-b arc photographs of the genital area of a patient afflicted with

~ condyloma warts, as described in Example 6, before treatment;

FIGs. .16a-c are photographs of the genital area of a patient afflicted with .
condyloma Wal'ts; as-described in Example 6, following about two weeks of treaiment
with an exemplary cream composition according to the present invention;

FIG..17 is a photograph of the genital area of a patient afflicted with condyloma

“warts, as described in Example 6, following about four weeks of treatment with an

exemplary cream conposition according to the present invention;;

FIG. 18 is a photograph of the genital area of a patient afflicted with condyloma

warts, as desctibed in Example 7, before treatment;

FIG. 19 is & photograph of the genital area of a patient afflicted with condyloma

‘watts, as described in Example 7, following about two weeks of treatment with an

éxemplary cream composition' according to the present invention;

FIG.20is a photograph of a patient afflicted with condyloma warts in the anus,

" as described in Example 8, before treatment;

FIG. 21 is'ba photograph of a patient afflicted with condyloma warts in the anus,
as described m Exm:i_ple& following two days of treatment with an exemplary cream

. composition aéc'drdiﬁg to the present invention; -

FIG. 22'is a photograph of a patient afflicted with condyloma warts in the anus,
as described ini Example 8, following about 5 weeks of treatment with an exemplaty
cream composiﬁoﬁ according to the present invention;

FIG. 23 is a photograph of a patient afflicted with condyloma warts in the anus,

as described in Example 8, following about 8 weeks of treatment with an exemplary

cream composition according to the present invention;

FlIGs. '2v4a_-bvare', phdtographs of a patient afflicted with verruca vulgaris in both
hands, as described iIi‘ZExamfle 9, before treatment;

FIGs. ‘._"ZSal-bAaj‘Ie photographs of a patient afflicted with verruca vulgaris in both
hands, as dés,'cﬁb_e& ‘in Example 9, following about 3 weeks of treatment with an
exemplary cream édminosiﬁon according to the presént invention; -

FIGs:. 2§zifb. are photographs of a patient afflicted with verruca vulgaris in both

hands, as desé_ribé(ll’-‘in' Example 9, following ‘about 6 weeks of treatment with an

exempiary_ érqam p(')m_positi(jh according to the present invention.
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FIGs. 27a-d are photographs of the genital area of a patient afflicted with.

condyloma warts, as described in Example 10, before treatment (Figure 27a) and
following about 4 Weeks (Figure 27b), about 6 weeks (Figure 27¢) and about 8 weeks
(Figure 27d) tréaﬁnent with an exemplary cream composition according to the present
invention;

FIGs. 28a-d are photographs of the genital area of a patient afflicted with .
condyloma warts, as described in Example. 11, before treatment (Figure 28a) and
following about 2 weeks (Figure 28b), about 4 weeks (Figure 28¢c) and about 7 weeks
(Figure 28d) treatment with an exenplary cream composition according to the present
invention;

FIGs. _29a—e are photographs of the anus of a patient afflicted with condyloma

Wdﬂs, as described in Example 12, before treatment (Figure 29a) and following about 2

weeks (Figuré,‘2‘9'b),'lébout 5 weeks (Figure 280)., about 8 weeks (Figure 29d) and -
about 10 weeké (Figure 29¢) treatment with an exemplary cream composition according
to the present mventlon, and

FIGs 30a d are photographs of the anus of a patient afflicted with condyloma
warts, as dcscnbed in Example 13, before treatment (Figure 30a) and following about 5
weeks (Figure 30b), -about 7 weeks (Figurc 30c) and about 9 weeks (Figure 30d)

- treatment with an exeniplary cream composition according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The pfesent'invention is of novel compositions of tellurium-containing

- compounds whlch can be efficiently used for treating skin and mucosal membrane

ailments caused hy HPVs. The present invention. is therefore further of methods of

treating such allmcnts, using tellurivm-containing compounds. Specifically, the

‘methods* a.nd LOIIIpOSIthIlS of the present mventlon can be used to treaf any clinical
- manifestation of HPVs, such ds, for example, common warts (e.g., verruca vulgaris),

-genital and venefeal warts (e.g4, condylomata acuminata), bulcher’s warts, malignant

epidermodyspasia verruciformis, cervical cancer, mepidermodysplasia verruciformis,
cutnaeous warts in immunosuppressed patients, laryngeal papillomas and oral

papilloma.
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The principles and operation of the compositions and methods according to the

present’ inven@ﬂ may be better understood with reference to the drawings and
accompanying desériptions. '

’Be;fore ’éxﬁlaining at least one embodiment of the invention in detail, it is to be
understood ﬂ_xat the invention is not limited in its application to the details set forth in
thie following description or exemplified by the Examples. The invention is capable of
other embodiments or of being practiced or carried cut in various ways. Also, it is to
be understood that the phraseology and terminology employed herein is for the -
purpo;qe of description and should not be regarded as limiting.

As mentioned in the Background section hercinabove, tellurium-containing
compounds have been described in the art as immunomodulators. A particulz;:rly

effective family of tellurium-containing compounds is described, for example, in U.S.

. Patents Nos.. 4,752,614; 4,761,490; 4,764,461 and 4,929,739. The

immunomodulﬁting properties of this family of tellurium-containing compounds is
described, for example, in U.S. Patents Nos. 4,962,207, 5,093,135, 5,102,908 and
5,213,899, whiéh are all incorporated by reference as if fully set fosth herein.

One of the most promising compounds described in these patents is
ammonjum trichloro(dioxyethylene-0,0")telturate, which is also referred to herein
and in the art as AS101. As is widely described in the art, AS101, as a representative
example of the family of tellurium-containing compound discussed hereinabove,
exhibits potent anfiviral ["Antibabesial effect of the immunomodulator AS101 in

mice: tole of increased production of nitric oxide". Parasite Immunol 1996 Jun; "The

- antitumoral ef_féct‘(’)f the immunomodulator AS101 and paclitaxel (Taxol) in a murine

model of lung' adenocarcinoma". .J fmmunol 1996 Feb; "The protective role of the
immunomodulator ASTQ1 against chemotherapy-induced alopecia studies on human
and animal models". fut J Cancer 1996 Jan; and "Mechanism of radioprotection

conferred by ﬂie‘ i.tmnunomodﬁlator AS101": Exp Hematol 1993 Jan], tumoricidal

- . ["Effect of Vth‘c‘é iimpmlomodulator AS101 on chcmctheraﬁy—itiducod multilineage

30

myelosuppression, thrombocytopenia, and anemia in rmice". Fxp Hematol 1995 Dec;

and "Restoration of murine cytomegalovirus (MCMYV) induced myelosuppression by

. AS101 ", Immiinol Lett 1994 Dec) and adjuvant activily.

It has’been"sﬁggested that AS101, as well as other tellurium-containing

_ immunomodulstors, stimulate the innate and acquired arm of the immune response. It
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is a potent inducer Qf interferon (IFN) in mice ["Delay in the onset of systemic tupus

erythematosus: following treatment with the immunomodulator AS101: association
with IL-10 inhibi‘ﬁon'and increase in TINF-alpha levels". J Inmmunol 1997 -Sep; "The
immunomodulator -AS-lOl inhibits IL-10 release and augments TNF alpha and TL-1
alpha releaée by ;méuse and human mononuclear phagocytes". Cell Inmunol 1997
Mar; "The antitmnér&l effect of the immunomodulator AS101 and paclitaxel (Taxol)
in 2 murine model of lung adenocarcinoma". J Immunol 1996 Feb] and humans
["Effect of the immunomodulator AS101 on chemotherapy-induced multilineage
myelosuppression, t_hrombocytopenia} and anemia in mice". Exp Hematol 1995 Dec].

AS101, as well as other tellurium-contairﬁﬁg immunomodulators, have also
been shown'ftt) induce the secretion of a spectrum of cytokines, such as IL-1, IL-6 and
TNF-a. The _maérbi)hages have been characterized as the main target for AS101
["Up-remﬂaiion by ammoni'um trichloro(dioxoethylene-0,07 tellurate (AS101) of

' Fas/Apo-1 expresmon on B16 melanoma cells: implications for the antitumor effects
of AS101". J Immuumol 1998 Oct] and it found to inhibit IL-10 at the m-RNA level
while i mcreasmg at the same time the 11L-12.

Other publications describing the immunomodulation propertles of AS101
include, for cxample,. "The immunomodulator AS101 restores T(H1) type of response
suppressed by. Babesia rodhaini in BALB/c mice". Cell Immunol 1998 Feb,
"Predominance of TH1 response in tumor-bearing mice and cancer patients treated
with AS101". J Nat! Cancer Inst 1996 Sep; "AS-101: a modulator of in vitro T-cell
proliferation”. Anticancer Drugs 1993 Jun; "The immunomodulator AS101
administered orelly as a chemoprotective and radioprotective agent". Int J
Immunopharmacol 1992 May; "Inhibition of the reverse transcriptase activity and
replication of hlunan‘inununodeﬁciency virus type 1 by AS 101 in vitro". AIDS Res
Hum Retrovir;ises 1992 May; "Immunomodulatory effects of AS101 on interleukin-2

» production and T-l:ymﬁhocyté ﬁmctidn of Iymphocytes treated with psoralens and -
ultraviolet A" f’hérodermatol Photoirﬁmunol "Photomed 1992 Feb;, "Use and
mechanism of aépipn of AS101 in protecting bone marrow colony forming units-
granulocyte-macrophage following purging with ASTA-Z 7557". Cancer Res 1991
Oct 15; "The effect of the immunomodulator agent ASICL on interlenkin2

production in_vsystemic Tupus erythematosus (SLE) induced in mice by a pathogenic .

 anti-DNA antibody". " Clin Exp Immunol 1990 Mar; "Toxicity study in tats of a
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tellurium based immunomodulating drug, AS-101: a potential drug for AIDS and

cancer palientst'. Areh Toxicol 1989; "The biologicel activity and immunotherapeutic
propertics of AS-101; a synthetic organotellurium compound". Nat Tmmun Cell
Growth Regul 1988; and "A new immunomodulating compound (AS-101) with
potential ﬁler&ipcutié application". Nature 1987 Nov.

-AS101,as ‘W‘é]l as other telturium-containing immunomodulators, are therefore
capable of ske\.ving the immune response towards a Thi phenotype. . This type of
responsc 18 crucial against intracellular pathogens such as viruses. ,

Furthermore, toxicity tests have showed that LD30 values in rats following
intravenous and inﬁamuscular dosage of AS101 are 500-1000 folds higher than the
immunology effective dose. These tellurium-containing compounds are therefore
further characterized as substantially non-toxic.

‘Based on these ﬁndmgs, while conceiving the present invention, it was
envisionédi thaiu since AS101 is a potent modulator of the immune response from Th2
to Th1 response, andfis ﬁarfher characterized as a substantially non-toxic agent, this
telturium-containing compound, as well as othet tellurium compounds of this family,
could secve as ipotent«fherapeutic agents against infections caused by HPV, devoid of
the disadvantéges- associated with the pre'scntly‘ known agents for treating HPV
infections descﬁﬁéd hereinabove. ‘

It should be noted in this respect that although AS101 has been shown to exert
an allti—vi;al abtivity, in. studies conducted herotofore, its efficacy as an anti-viral
agent against hum;':m viruses was found to be ihsufﬁcient.

Asis f\]rfhcr mentioned hereinabove, another class of tellurium-containing
compounds has been recenily disclosed in U.S. Provisional Patent Application No. -
60/610,660. As taught in this patent application, this class of tellurivm compounds
was also shown to exert {mmunomodulatihg properties and therefore, it was further
envisioned thai; these compounds could also serve as potent therapeutic agents against
infections caused By HPV.

- Asis déﬁionstfated in the Exémples section that follows, while reducing the

present inVexit_ion to. practice, it was indeed found that treating human patients

 afflicted With vaﬁdus HPV infections with a telluﬁum—containing compound such as
" AS101 was highly efﬁcieﬂt, resulting in high treatment responsiveness and minimized

side effects. .-
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Hence,. according to one aspect of the present invention there is provided a

method of ireating a-skin or mucosal membrane ailment cansed by HPV, which is
effected by administering to a subject in need thereof a therapeutically effective
amount of one'v:qr‘ inore tellurium-containing compounds.

As usédvher‘eyin,‘the phrase "tellurium-containing compound" encompasses any
compound fhat iﬁgigides one or more tellurium atoms and exhibits immunomodulating
properties. o ‘

The' phrase - "immunomodulating properties” includes any effect of the
compound on -the. immune response of a subject. Exemplary immunomodulating
properties can be mapjfested, for example, by an effect on cytokines secretion,
interleukins produ'cﬁon, Iymphocytes finction, and the like.

The (ﬁompoﬁnd can be, for example, an inorganic tellurinm-containing
compound such as, for example, telurium- dioxide (TeQy), halogenated tellurium, -
sulfonated tellurfum, phsophorylated tellurium, as well as salts thereof (e.g.,
ammonium salis; alkaline galts, phosphonium salts and the like) and any complexes
thereof.

The compound can alternatively be an organic tellurium-containing compound
which includes one é)r more tellurium atoms and one or more organic moieties that are
attached thereto.”

. Representét:iv"e‘ examples of inorganic tellurium-containing compounds that
were shown'_fo 'eXéﬁ‘ifnmunotﬁodulating properties and hence are particularly. useful
in the context"jof ﬂl‘c present invention include, for-example, TeQ, and TeXy, wherein ‘
X is halogen. ' '

As used herein, the term "halogen", which is also referred to herein
interchangeably as "a ‘Thalogen atom" or *haloe", inctudes chloro (Cl), bromo (Br), iodo
() and ﬂuqro &).. .

Also included :é.'re cqinpounds that form TeO, in agueous solutions, preferably
in the form of a ;complcx such as, for example, a TeQ; complex with citric acid or
ethylene glyéol.' A repfésentative example of the latter is the complex
TeO; HOCH,CH,OFNH,CL.

Orgax_li'.c iéﬂgﬁum—contajning compounds that were shown to exert

immunodeulﬁting_,p‘r_operﬁes and hence are particularly useful in the context of the ’

'prese‘nt’ 'inverl.‘i_:‘iton? hi%:lude, for example, ammonium salts, or vany other salts, of
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balogenated tellurium-containing compounds having a bidentatc cyclic moiety

attached to the tellurivm atom. The bidentate cyclic moiety is preferably a di-oxo

_ moiety having two oxygen atoms attached to the tellurium atom. Alternatively, the

bidentate cyclic moiety can be & di-thio moiéty, in which two sulfur atoms are
attached to the tellurium atom.
Preferred conipounds in this category are collectively represented by the

general Formula [;

0 (‘J—Rs
| Ry |
Formula I

In the‘genéfal Formula I above, each of t, u and v is independently 0 or 1, such

that the compound may include a five-membered ring, a six-membered ring, a seven-

. membered ring oran cight-membered ring.  Preferably, cach of t, u and v is 0, such

that the compdm}d includes a five-membered ring.
X isa halogen atom, as described hereinabove, and is preferably chloro.

Y is selected from the group consisting of ammonium, phsophonium,

" potassiui, sodium and lithium, and is preferably ammonium.

e"‘lch_()f Rl-R,m is independently selected from the group consisting of
hydrogen, hydroxjalkyl, hydroxy, thiéhydroxy, alkyl, alkenyl, alkynyl, alkoxy,
thioaikoxy, halogén, Ahaloalkyl, carboi(y, k cartbonyl, alkylcarbonylalkyl, alkoxy,
qarboxyalkyl, acyl, amido, cyano, N—monoalkylamidoalkyl, N,N-dialkylamidoalkyl,
cyanoalkyl, é]_koxyaikyl, carbamyl, cycloalkyl, heteroalicyclic, sulfonyl, sulfinyl,

* sulfate, amine, aryl, héteroafYI, phosphate, phosphonate and sulfoneamido.

As used hg’réin, the term."alkyl" refers to a saturated aliphatic hydrocarbon
including straighrtichsvivin and branched chain groups. Preferably, the alkyl group has 1
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to 20 catbon atoms. Whicnever a numetical range; e.g., "1-20", is stated herein, it

implies that the group, in this case the alkyl group, may contain 1 carbon atom, 2
carbon atoms, ‘3 carbon atoms, efe., up to and including 20 carbon atoms. More
preferably, thé alkyl is a medium size alkyl having 1 to 10 carbon atoms. Most
preferably,»un}ess otherwise indicated, the alkyl is a lower alkyl having 1 to 5 carbon
atoms. The alkyl group may be substituted or unsubstituted. When substituted, the
substitucnt g'ro:ﬁp can be, for example, hydroxyalkyl, trihaloalkyl, cycloalkyl, alkenyl,
alkynyl, aryl, beterééryL heteroalicyclic, halo, hydroxy, alkoxy, aryloxy, thiohydroxy,

" thioalkoxy, thioaryloxy, sulfinyl, sulfonyl, sulfate, cyano, nitro, sulfonamide,

phosphonyl, phosphinyl, carbonyl, thiocarbonyl, carboxy, thiocarboxy, carbamate,
thiocarbamate, imiido, suifonamido, and amino, as these terms are defined herein. ‘

A’ used herein, the term "hydroxyalkyl" refers to an alkyl, as this term is defined
herein, subsﬁfufed by a hydroxy group, as defined herein, and includes, for example,
hydroxymethyi, hydroxyethyl, hydroxypropyl and hydroxy—n—butyl.

The térm "haloalkyl" refers to an alkyl, as this term is defined herein, substituted
by a halogén, as deﬁhed herein, and includes, for example, chloromethyl, 2-iodoethyl, 4-
bromo-n-butyla' iodoethyl, 4-bromo-n-pentyl and the like.

The term "alkanoyloxy" refers to a carbonyl group, as define herein’ and
includes, for ex'ﬁmple, _étcetyl, propionyl, butanoyl and the like.

The term Mearboxyalkyl" refers to an alkyl, as this term is defined herein,
substimted by. a carboxy group, as defined hercin, and includes, for example,
carboxymethyl, carboxyethyl, ethylenecarboxy and the like,

The tenh "a]kylcarbonylalky " refers to an alkyl, as this term is: deﬁned herem,

 substitited by a carbonyl group, ‘as defined herein, and includes, for example,

: methanoy]meﬂlﬂ, efhénoyleﬂ]y_l and the like.

The temm "'amjdoa]lcy " tefers to an a]kyl, as this term is defined herein,
substituted 'byﬂm amide group; as defined herein, and includes, for example, -
CH,CONHy; -CH,CHyCONHy; -CHyCH,CH,CONH, and the like.

The term “cyanoalkyl" refers to an alkyl, as this term is defined herein,
substituted by:an cyano group, as defined herein, and includes, for example, ~CH;CN; -

" CH,CH,CN; -CH;CH;CHoCN and the like.
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The term "N-monoalkylamidoalkyl" refers to an atkyl, as this term is defined

herein, substituted by an amide group, as defined herein, in which one of R'and R"is an
alkyl, and includes, for example, ~CH,CH,CONHCH;, and -CH-CONHCH,CH;.

The term N;N-dialkylamidoalkyl refers to an alkyl, as this term is defined herein, -
substituted by an amlde group, as defined herein, in which both R' and R" are alkyl, and
includes, for cxample;.;.-CHzCON(CHg)z; CH,CH,CON(CH;-CH3); and the like.

A 'v'cybloalkyl" group refers to an all-carbon monocyclic or fused ring (z e,

rings which share an adjacent pair of carbon atoms) group wherein one of more of the

_ rings does not have a completely conjugated pi-clectron system. Examples, without

limitation, of" eycloalkyl groups are cyclopropane, cyclobutane, cyclopentane,
cyclopentene, cyclohexane, cyclohexadiene, cycloheptane, cyclohef)tatriene, andv

ademantare. - A cycloalkyl group may be substituted or unsubstitnted. When

substituted, the substituent group can be, for example, alkyl, hydroxyalkyl,
. trihaloalkyl, cycloalkyl,  alkenyl, alkynyl, aryl, heteroaryl, heteroalicyclic, halo,

hydroxy, alkoxy, atyloxy, thiohydroxy, thioalkoxy, thioaryloxy, sulfinyl, sulfonyl,
oyano, hitro; phosphonyl, phosphinyl, carbonyl, thiocarbonyl, carboxy, thiocarboxy,
carbamate, thiocarrbyamate, amido, sulfonamido, and amino, as these terms are defined
herein. '

An "alkenyl" group refers to an alkyl group which consists of at least two
_carbon atoms and at lepst one carbon-carbon double bond. ‘

An "alkyﬁyl" ‘group refers to an alkyl group which consists of at least two

_ carbon atoms and at least one carbon-carbon triple bond.

An "a.l"y_lf’ group refers to an all-carbon monocyclic or fused-ring polybyclic

" (ie.,rings xvﬁich'share adjacent pairs of carbon atoms) groﬁps having a completely

conjugated ;pi-‘i:leictrou system. Examples, without limitation, of aryl groups are

phenyl,' naphthalenyl and anthracenyl. The aryl group- may be substituted or

. unsubstitated: When substituted, the substituent group can be, for example, alkyl,

.30

hyd:roxy:ﬂkyl,  tohaloalkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
heteroalicyclic, halo, hydroxy, alkoxy, aryloxy, thichydroxy, thicalkoxy, thicaryloxy,
sulfinyl, sulfonyl, “sulfate, cyano, nitro, phosphonyl, phosphinyl, phosphonjum,

carbonyl, thiocarbonyl; catboxy, thiocarboxy, carbamate, thiocarbamate, amido,'

- sulfonamido, and amino, as these terms are defined herein.

-28-



10

15

20

25

30

WO 2005/069735 PCT/1L2005/000084

C 22
A F'hetefoarYl" group refers to a monocyclic or fused ting (Z.e., rings which

share an adjacent pair of atoms) group having in the ring(s) one or more atoms, such
as, for e)iample, nitrogen, oxygen and sulfur and, in addition, having a completely

conjugated pi-electron system. Examples, without limitation, of heteroaryl groups

’in’clude pyrrole, fumn, thiophene, imidazole, oxazole, thiazole, pyrazole, pyridine,

pyrimidine, quinoline, isoquingline and purine. The heteroaryl group may be
substituted of unsubstituted. When substituted, the substituent group can be, for
example, alkyl, hydroxyalkyl, h'ihaloalky;l, cycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heféroaﬁcyclic, halo, hydroxy, alkoxy, aryloxy, thiohydroxy, thioalkoxy,
thioaryloxy, sulﬁnyl, sulfonyl, sulfate, cyano, nitro, phosphonyl, phosphinyl,
phosphonium, 'CérbonyL thiocarbonyl, carboxy, thiocarboxy, carbamate,
thiocarbamate, ‘aﬁlido,‘ sulfonamido, and amino, as these terms are defined herein. -

A “hetefoqlif:yclic" group refers to a monocyclic or fused nng group having in
the ring(s) oné or mare atoms such as mitro gen, oxygen and sulfur. The rings may also »
have one or more double bonds. However, the rings do not have a corﬁpletely
conjugated pi-electron system. The heteroalicyclic may be substituted or
unsubstituted, When substituted, the substituted group can be, for example, lone pair
electrons, alkyl, hydroxyalkyl, trihaloalkyl, cycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl,. het_eroa]icyclic, halo, hydroxy, alkoxy, aryloxy, thiohydroxy, thioalkoxy, -
thioa.rylo}:y, sulfinyl, sulfonyl, sulfate, cyano, nitro, phosphonyl, phosphinyl,
phosphonium,  carbonyl,  thiccarbonyl, carboxy, thiocarboxy, carbamate,
thiocarbamate, amido, sulfonamido, and amino, as these terms are defined herein.
Representative - examples are piperidine, piperazine, tetrahydro furane,
tetrahydropyréne Iﬁorpholino and the like.

A "hydroxy" group refers to an -OH group.

An "choxy" group refers to both an -O- alkyl and an -O-cycloalkyl group, as
deﬁned herein.

-An "aryloxy" group refers to both an -O-aryl and an -O- heteroaryl group, as
defined herein.- v

A ';thiohy&roky" group refers to a -SH group.

A "thloalkoxy“ group refers to both an -S-alkyl group, and an -S- cycloalkyl
group, as defined herein. "
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A "thiéaryléxy‘-‘ group refers to both an -S-aryl and an -S-heteroatyl group, as

defined herein.”

A »"carbonylf' group refers to a -C(=0)-R’ group, where R' is hydrogen, alkyl,
alkenyl, eycloalkyl, aryl, heteroaryl (bonded through a ring carbon) or heteroalicyclic
(bonded through a ring carbon) as defined herein.

A "thiocatbonyl" group refers to a -C(=S)-R' group, where R' is as defined
herein for R’.

A "carboxy" group refers to a -C(=0)-0-R' or a —O-C(=0)-R' group, where R’
is as detined heréin.

A "sulfiny] " “‘group refers to an ~S(=0)-R' group, where R' is as defined herein.

A "sulfonyl" group refers to an -S(=0)-R' group, where R' is as defined
herein. :

A "sulfaie" group refers to a —~0-S(=0);-OR' group, where R' is as defined
herem ‘ : ’ .

“sulfonémido” group refers to a -S(=0),-NR’R”’ group or a R’S(=0).-NR”’,
with R is-as defined herein and R* is as defined for R'.

A "carbamyl" or "carbamate” group refers to an -OC(=0)- NR R* group or a
R’OC(=0)-NR’- group, where R’ and R”" are as defined herein.

A "thiocarbamyl" or "thiocarbamate" group refers to an -OC(=S)-NR'R”
group or an ‘R”OC(;S)NP;’- group, where R’ and R'” are as defined herein.

An "amino" group refers to an -NR'R’” group where R and R”* are as defined
herein. ‘ o

An "amido" group refers to a -C(=0)-NR'R” group or a R’C(=0)-NR”
group, where R’ and R"’ are as defined herein.

A "nitro" group refers to an -NO, group.

A "cyano" group refers to a -C=N group.

The term “phosphonyl” describes a -O- P(—O)(OR WORY) group, with R’ and
R as dofined heremabove

The term ‘phosphmy * deseribes a -PR’R" group, with R’ and R" as"defined

hereinabove.

As cited hérciﬁabove, the compounds in this category are salts of organic

tellurium—con’taining compounds. The salts can be, for example, ammonium salts,
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phsophonium éal_ts and alkaline salts such as potassium salts, sodium salts, lithium

salts and the like.

Hence, Y in?Férmula I-above can be a phosphoniuny group, as defined herein, .

‘an ammonium group, as dofined herein, potassium (&), sodium (Na*) or lithium

(L.

'As used herein, the term "phosphonium” describes a —P*RR"R™ group, with

R'and R" as defined herein and R"' is as defined for R'. The term "phsophonium", as

used herein, further refers to a —P'Rg group, wherein eaéh of the six R substituents is
independently as defined herein for R, R" and R".

The térm "ammonium" describes a —N*R‘R"R"‘ group, with R', R" and R™ as
defined herein.. ‘ V ‘

More prefetred compounds in this category include compounds having the
general Formnla 1 déécn'bed above, in which Y is ammonium or phosphonium, t, u
and. v are. eacﬁ 0, <cach of Ri-Ro is hydrogen and Ry is hydrogen or alkyl. These

compounds can be represented by the following structure:

o—=a—
X
./ v
X—Te

/N

X o—0H

wherein R is hydrogen or alkyl, preferably methyl, and X is halogen,
preferably chloro.
The présently most preferred compound for use in the context of the present

invention has the following structure:

a 0-—CH,
Ccl—Te

o 0—CH,
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This compound is ammonium trichloro(dioxyethylene-0,0")tellurate, which is
also referred to Herein and in the art as AS101.
An additional cxemplary compound in this category is:

a g PHCHS)
c1—Te 6576
Cl 0O—CH;

2

Additional representative examples of organic tellurium-containing compound
that are suitable for use in the context of the present invention inélude halogenated
tellurium bhaving ‘a‘bi’dentate cyclic moiety atiached to the tellurium atom. The

10 bidentate cyclic moiety is preferably a di-oxo ligand having two oxygen atoms
attached to the tellurium atom. Alternatively, the bidentate cyclic moiety can be a di-
thio ligand, in-which two sulfur atoms are attached to the tellurium atom.

Préfer.;féd‘con}_lpounds n tlﬁs category can be represented by the general
Formula II:. o

15

O
Formula 11
wherein t,-u, v,X and R;3-Ryg are as defined hereinabove.

20 Moré: préfé@ed compounds are those in which t, u, and v are each 0, and X is

chloro, such as; bqt not limited to, the compound having the following structure;
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cl 0—CH,
cl—Te

Cl 0—CH,

The or‘g‘_anivc" tellurium-containing compounds having Formulae I and II can be
readily prépéréd IV by fea(;ting tetrahalotelluride such as TeCly with a dihydroxy
compound, as s described in detail in U.S. Paients Nos. 4,752,614, 4,761,490,
4,764,461 and 4,929,739.

Additional representative examples of organic tellurium-containing compound
that are suitable for use in the context of the present invention include compounds in
which two bidentate. cyclic moieties are attached to the tellurium atom. Preferably,
veach of the cychc m01et1es is a di-oxo mmety Alternatively, one or more of the
cyclic moieties is a di-thio m01ety

Preferred compounds in this category are collectively represented by the

general Formula III

Ru——-C-O O—C_RIZ
\./
/Te\
R;—C—0  O~¢—Ry
Formula 111

wherein ea'c‘hio_f Ry1-Ryg is independently selected from the group consisting of
hydrogen, hydroxyalkyl, 'hydroxy, thiohydroxy, alkyl, alkenyl, alkynyl, alkoxy, '
thioa]ko;(y,' halogen, ’:halqalkyl, carboxy, carbonyl, alkylcartbonylalkyl, alkoxy,
carboxyalkyl,'acﬂ, ::unido.> cyano, N-monoallcylamidoalkyl, N,N-dialkylamidoall;yl,
cyanoalkyl, alkoxyalkyl, carbamyl, cycloalkyl, heteroalicyclic, sulfonyl, sulfinyl,

- sulfate, ammc axyl ‘heteroaryl, phosphatc, phosphondte and sulfoneamido, as these

terms are deﬁned herem.

More pref{ex;ed wmpounds in this category are those in which each of Ryj-Ryq

‘is hydrogen. -
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Additional' representative examples of organic tellurfum-containing

compounds that arc suitable for use in the context of the present invention include the

tecently disclosed bis-tellurium cornpounds having general Formula IV:

O=C—0\ / —C==0
/Te\
T Ryy—C—0O O0—C—Rys
(CRysRy7)n
m(Rg;RpC) 1T
Rjg—C O—C—Ryg

_0\ /
_O/Te\

5 o 0=cC 0—-C=0

Formula TV

‘ Wheréiﬁ‘ each of Ris-Ry, is independently selected from the group consisting of
hydrogen, hydrokyalkyl, hydroxy, thiohydroxy, alkyl, alkenyl, alkynyl, alkoxy,
10 thicalkoxy, halogen, haloalkyl, carboxy, carbonyl, alkylcarbonylalkyl, alkoxy,
catboxyalkyl, acyl; amido, cyano, N-monoalkylamidoalkyl, N,N-dialkylanﬁdoalkyl,
cyanoaikyl, aikbxyﬂkyl, carbamyl, cycloalkyl, heteroalicyclic, sulfonyl, sulfinyl,
sulfate, antine, aryl, heteroaryl, phosphate, phosphonate and sulfoneamido, as these
terms are deﬁnc;dhgrei.n; and ' ‘
iﬁ and:n ate each an integer from 0 to 3.
Preferred conipounds in this category are those in which m and n are each 0.
The presently most preferred compound in this family is a compound in which
Rls, Riyg, Rig and Ry are all hydrogen, and which has the following structure;
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c—o0, - 0—C=0
’ \Te/
Hc——o/ \O-CH
CH—O, O—CH
.Te<
O=C—0/ 0—-Cc—0

Cqmpoundsﬂhéving the general Formula TV can be readily prepared by reacting
substantially equimolar amounts of a tellurium tetralkoxide and a polycarboxylic acid.
5  These materials are combined in the presence of a water free organic salvent such as
dried etha.nol,nldjmethyl sulfoxide, i-propanol and the like. Generally the reaction may
take place at ambient conditions but if desired higher or lower temperatures and higher
or’lower pregsures may be uvtilized. '
Exemplary téllurium tetraatkoxide compounds that are vsable in the preparation
10 of the compounds having gmaal Formula IV above include, without Limitation,
tetramethoxide, tetracthoxide, tetrapropoxide, tetraisopropoxide, tetrabutoxide, and
tetrapentoxide tellerium compounds.
Useful polycarboxylic acids include also polyhydroxy polycarboxylic and
hydroxy pquéarboxylic acids. Exemplary polycarboxylic acids that are usable in the
15 preparation. of the ‘coﬁnpounds having general Formula IV above includé, without
‘ H.initatiory tattaﬁcvac‘id, glutaric acid, succinic acid, malonic acid, gluconic acid and the
like. . .
bAdditi'onal organic tellurium-containing compounds that are suitable for use in
the context of ;the present invention inclade those having the general Formula V:
20‘
Ra

Rd—Te—Rb
Re

Formula V
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wherein each of Ra, Rb, Re and Rd is indepondently selected from the group

consisiting of halogen alkyl, aryl, cycloalkyl, alkoxy, aryloxy, thioalkoxy, thioaryloxy,
carboxy, carbonyl, thiocarboxy, thiocartbonyl, carbamyl, and thiocarbamyl, as these
terms are deﬁﬁed hereinabove, whereby at least one of Ra-Rd is not halogen, namely, is
selected from the group consisiting of alkyl, aryl, cycloalkyl, alkoxy, aryloxy,
thioalkoxy,vthiéaxyl_oxy, carboxy, carbonyl, thiocarboxy, thiocarbonyl, carbamyl, and
thiocarbamyl. ‘ ‘ '
Compounds iirthis category include those in which one of Ra, Rb, Rc and Rd is
halogen alkylA,‘aryll,'cycloalkyl, alkoxy, aryloxy, thioalkoxy, thioaryloxy, . carboxy,

- carbonyl, thiocarboxy; thiocarbonyl, carbamyl, or thiocarbamyl, whereby the others

halogen atoms, .g., chloro.
Other compounds in this category include those in which two or three of Ra, Rb,
Roand Rd are as descnbed above and the others are halogens e.g., chloro.

Other compounds in this category include those in which each of Ra, Rb, Re and

Rdis as described hereinabove.

An exemplary compound in this category is PhTeCls.

The cbmpounds déscrjbed above can be administered or otherwise utilized in
this and other aspecté of the present invention, either as is or as a pharmaceutically
acceptable salt thereof.

The phrase-"pharmaceutically acceptable salt" refers to a charged species of

the parent- comi)oun’d and its counter ion, which is typically wsed to modify the .
solubility chér,actérisﬁcs of the parent compound and/or to reduce any significant

 jrritation to an ofgéniqin by the parent compound, whilenot abrogating the biological
act1v1ty and propertles of the administered compound.

As is demionstrated in the Examples section that follows, ASlO] a
representative example of a tellurium-containing compound according to the present
invention, was fouﬁ.d to be highly efficient in treating various ailments caused by
various HPVs, hicluding verruca Vuigaris and gexﬁtal and anus condylomata
acuminata, The fredtment was accompanied with minimal or no adverse side effects
and the ailﬁwnts«(é, g, waits) were substantjally completely removed.

Tﬁe high éfﬁciency of the treatment according to the present invention, as
compared Wl.th the presently known methods of treating HPV-caused ailments, is

 attributed to - the immunomodulating and anti-viral activity of the tellurium-
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_containing compounds desceibed above. As such, treatment with the tellurium-

containing compounds described above, affects not only the manifested visible
lesions but rather suppress the cause of the ailment — the virus itself. As a result,
viral particles that may be lurking in normal-appearing areas surrounding the warts,
are also destroyed. This effect of the tellurium-containing compounds described
herein is clearly demonsirated in, for example, Figures 13a and 13b, where it can be
seen that the-area affected by the treatment (seen as black spots) is larger that the
visible lesion area before treatment (see, Figures 12a-c).

The method according to this aspect of the present invention can therefore be
efﬁcienﬂy uﬁﬁzcdl for treating skin and mucosal membrane ailments caused by a
HPV.

As vsed héreiﬁ, the phrase "a skin or mucosal membrane zilment caused by a
HPV", which aiso ‘referred to herein interchangeable as "HPV-caused ailment",
enconipasses’ any ailment that is associated, either directly or indirectly, with any
type of HI’V ’ _

As is disciissed hereinabove, to date, there are more than seventy identified
distinct types of HPVs. These different types have been subdivided into two large
categories: cutaneous and mucosal. Since, as is further discussed hereinabove, some
HPV-caused. ailments may develop into cervical cancer, these different virus types
have been further categorized in this respect by their risk grade and therefore include
low-risk HPV types,. modérate-risk HPV types and high-risk HPV types.

According'tb an embodiment this aspec'f of the present invention, the method
described above s j:herefore further directed at treating moderate-risk and high-risk
FPV types and thus at freating and pfeferably preventing the developmént of cancer.

_ Exemplarf 's_kih and mucosal membrane aitments that are treatable by the
method of tl'us asp:e'c‘t, of the present invenﬁ'on fherefore: include verruca vulgaris,
plantar‘ warts,'fiahhar warts, périungal warts, planar warts, mosaic warts, genital warts,
venereal warté (condylomata acuminata), butcher’s warts, malignant epidermodyspasia
verruciformis, advaﬁced intracpithelial dysplasia, cervical cancer, mepidermodysplasia
verruciformis, ,cutnéeous warts in immunosuppressed patients, laryngeal papillomas
and oral pépilloma ) .

The vaﬁou;s ailmen'ts‘ caused by HPVs are typically manifested in various skin

arcas and mucosal membranes, including, for example, hands, face, forearms, elbows,
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legs, nails and anus, and genital areas such as the perianal area, perineum, vulva,

penis, vagina, and’ in rare severe cases the cervix. Although rare, HPV-caused
ailments can be also manifested on the oral mucosa, conjunctivae and larynx.
’[hebcompounds‘ described above can be administered to a subject afflicted by
an HPV-caused ailment by any of various systemic routes.
Suitable routes of systemic adminiétration méy, for example, include the
~ inhalation, brél, buccal, féctal, transmucbsal, transdcrmal, intradermal, transnasal,

intestinal and/or phrcnteral routes; the intramuscular, subcutaneous  and/or

) intramedull'ary'injection routes; the intrathecal, direct intraventricular, intravenous,

intraperitoneaL ijitrénzisal, and/or infraocular. injection routes; and/or the route of
 direct injectioﬁ info a tissue region of a subject of the present invention.

When adnnmstermg systemically, a therapeuncally effective amount of the
tellunum—contammg compounds described herein may range, for example, from about
0.01 mg/mz,/day ,to -about 10.0 mg/m’*/day and thus can be for example, 0.01
mg/mzlday, O.,‘(A)Z mgmzlday, 0.03 mg/mZ/day, 0.04 mg/mzlday, 0.05 mg/mzlday, 0.06-
mg/m%/day, ()1.07'ing/m2/day, 0.08 mg/m?day, 0.09 mg/m?*/day and 0.1 mg/m’/day.
Preferably, When adnﬁinistered parenterally, the therapeutically effective amount is 0.1
mg/m%day and higher and thus can be, vfor example, 0.2 mg/m%day, 0.3 mg/m*/day,
0.4 mgm?/day, 0.5 mg/m*/day, 0.6 mg/m*/day, 0.7 mg/m?/day, 0.8 mg/m Yday, 0.9
mg/m*/day, 1,0 mg %day, 2.0 mg/m*/day, 3.0 mg/m Yday, 4.0 mg/mzlday, 5.0
mg/m*/day, and up to 10.0 mg/mYday. When administered orally, a daily dose

. typically ranges befwe'én 10 mg and 150 mg.

Asused héirfzin,.thé term "about" refers to + 10 %.

Option.z_a.‘ﬂy and preferably, the compounds described above can be
administered fo 4 :subject affficted by an HPV ailment by local routes, and more
preferably, thc; “com}v)(:)unds‘ are administered topically.

Topical appﬁcation of the tcilurium—bontaining compounds described herein is

' preferably- cffcctcd by applying onfo a treated skin or mucosal membrane area a

therapeutically effectwe amount the compound.
The treated area can be, for example hands, face, forearms, elbows, legs, nails,
anus, and gemtal aréas such as the penanal area, permeum vulva, penis, vaging, and if

needed, the cemx
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Herein, the phrase "treated area” encompasses the affected area (e.g. the

warl(s)) as well as the tissues surrounding the indicated arca. The topical application
is effected on and around the clinical manifestation (e.g., the wart(s)).

The method according to this aspeet of the present invention can further
comprise, in addition to administering the tellurium-containing compounds described
above, co-administraﬁon of an additional activé agent. The co-administration can be
effected prior to; concomitant with or subsequent to the administration of the
tellurinm-containing compound. The additional active agent is used for providing an
additive beneficial effect in terms of the ailment being treated, conditions associated
with the ailméﬁt :b‘eirig treated or other parameters such as psychological effects and
prophylactic effects. '

- Hence, -exemplary additional active agents according to this embodiment of
present invcntiéri f_inélude, without limitation, one or more, or any combination of an
‘antibibtic ageﬁf,' an aﬁtinﬁcrobial agent, an anti-acne agent, an antibacterial ﬁgent, an
antifungal agent, an antiviral agent, a steroidal anti-inflammatory agent, a non-
steroidal antﬁnﬂm’t@atory agent, an anesthetic agent, an antipruriginous agent, an
antiprotozoal ‘agent; an anti-oxidant, a chemotherapeutic agent, an antidepressant, an
anti histamine, a Vit?.mjn, a hormone and an anti-dandruff agent.

Suitable anti-acne agents for use in this context of the present invention
include, without liiﬁitation, keratolytics such as salicylic apid, sulfur, glycolic, pyruvic
‘acid, resorcinol, and N-aceiylcysteine and retinoids such as retinoic acid and its
derivatives (e.g., cis and travs, esters).

Suitable antiﬁiotics’f.or use in this context of the present invention include,
without limit.éﬁon',» “benzoyl peroxide, octopirex, erythromyoin, zinc, tetracyclin,

triclosan, azelaic acid and its derivatives, phenoxy ethanol and phenoxy proponol,

’ ethylacete{te, chndamycm and meclocycline; sebostats such as flavinoids; alpha and

beta hydroxyv‘aci_’c‘fs;f and, bile salts such as scymmol sulfate and its derivatives,
deoxycholate and, cﬁoléte. ‘

Representative examples of non-stercidal ‘anti-inflammatory agents that are
_usable in t]llS coﬁt‘e;xt of the present invention include, without limitation, oxicams,
such as piroxicam, jsoxicam, tenoxicam, sudoxicam, and CP-14,304; salicylates, such
as aspirin, disalcid,fbenorylate, trilisate; safapryn, solprin, diflunisal, and fendosal;

acetic acid derivatives, such as diclofenac, fenclofenac, indomethacin, sulindac,
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tolmetin, isoxepac, furofemac, tiopinac, zidometacin, acematacin, fentiazac,

Zomepirac, c%lindanéic, oxepinac, felbinac, and ketorolac; fenamates, such as
mefenamic,»meciofénamic, flufenamic, niflumic, and tolfenamic acids; propionic acid
derivatives, s‘ﬁcli‘a_s ibuprofen, naproxen, Benoxaprofen, flurbiprofen, ketoprofen,
fenoprofen, fenbufen, indopropfen, pirprofen, carprofen, oxaprozin, pranoprofen,
miroprofen, 't{oxaprbfen, suprofen, alminoprofen, and tiaprofenic; pyrazoles, such as
phenylbutazone, oxyphenbutazone, feprazone, azapropazone, and trimethazone.
Mixtures of these non-steroidal anti-inflammatory agents may also be employed, as
well as the dermatologically acceptable salis and esters of these agents. For example,
etofenamate; .a ﬂufenémic acid derivative, is particularly useful for topical
application. ‘ ‘
Representative examples of steroidal anti-inflammatory drugs include, without
timitation, - corticosteroids such as hydrocortisone, hydroxyltriamcinolone, alpha-
methyl d'examéthﬂ'sjofxe, dexaxﬁethasone-phosphate, beclomethasone dipropionates,
clobetasol Valer'a,té,f'desonide, - desoxymethasone, desoxycorticosterone acetate,
dexameﬂlasbné, '(ji_ichlorisone, diflorasone diacetate, diflucoriolone valerate,
fluadrenolone, ﬂtigiqrolon‘e acetonide, fludrocortisone, flumethasone pivalate,
fluosinolone "‘acé_tonid'e, fluocinonide, flucortine butylesters, fluocortolone,
ﬂupredni;dener (fluprednylidene) acetate, flurandrenolone, halcinonide, hydrocortisone
acetate, hydrocortisone butyrate, methylprednisolone, triamcinolone acetonide,
cortisonq,, coﬁ:odox&nc, flucetonide, fludrocortisone,- difluorosone diacetate,
ﬂurad:enoione, fludrocortisone, diflurosone diacetate, fluradrenolone acetonide,
medrysone, q’ryﬁcinafe],barlnéinaﬁde, betamethasone and the balance of its esters,
vchloroprednjso._ne, éhlorpre_dnisone acetate, clocortelone, clescinolone, dichlorisone,

diﬂurprcdnatc_, flacloronide,.  flunisolide,  fluoromethalone,  fluperolone,

} ﬂuprcdnisbloﬁe, _hydrocortisone valerate, hydroconisone cyclopéntylpropionate,

hydrocortamaté, - meprednisone,  paramethasone, predmisolone, prednisone,
beclomethlaso‘ﬁe dipropionate, {riamcinolone, and mixtures thereof.

Suitabfé ) dntlprtmtlc agents include, without limitation, phannaccutica]ly
acceptable salts of meﬂ1dilaziﬁe and trimeprazine.

No’n-lim:itiné iexamples of anesthetic drugs that are suitable for use in context

of the pres_eﬁt invention include phermaceutically acceptable salts of lidocuine,
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bupivacaine, chlorprocaine, dibucaine, etidocaine, mepivacaine, tetracaine, dyclonine,

hexylcaine, .pré‘caine, cocaine, ketamine, pramoxine and phenol.

Suitablé e;ntilﬁicrobial agents, including antibacterial, antifungal, antiprotozoal
and antiviral ageﬁt?s, for use in. context of the present invention include, without
Iimitation, betaéiact_am drugs, quinolone drugs, ciprofloxacin, norfloxacin,
tetracycliﬁe,_ ‘erythromycin, amikacin, triclosan, doxycycline, capreomycin,
chlorhexidine;' chlortetracycline, oxytetracycline, clindamycin, ethambutol,
‘metronivdazole, pentamidine, gentamicin, kanamycin, lineomycin, methacycline,
methenamine, minocycline, neomycin, netilmicin, streptomycin, tobramycin, and
miconazole. Also included are tetracycline hydrochloride, farnesol, erythromycin
estolate, erythromycin stearate (salt), amikacin sulfate, doxyeycline hydrochloride,
chlothexidine - gluconate, = chlorhexidine =~ hydrochloride,  chlortetracycline

hydrochloride, oxytetracycline hydrochléride, clindamyein hydrochloride, ethambutol

. hydrochloride, metronidazole hydrochloride, pentamidine hydrochloride, gentamicin

sulfate, kgnan‘iycin sulfate, lineomycin hydrochloride, methacycline hydrochloride,

methenamine ’ hipputate, methenamine mandelate, minocycline hydrochloride,

. neomycin sulfate, ‘netilmicin sulfate, paromomycin sulfate, streptomycin sulfate,

20

23

30.

tobramyein - sulfate, miconazole hydrochloride, amanfadine hydrochloride,

amanfadine sulfate, triclosan, octopirox, parachlorometa xylenol, nystatin, tolnaftate

- and clotrimazole and mixtures thereof.

Non-limiting examples of anti-oxidants that are usable in the context of the

present invention include ascorbic acid ‘(vitamin C) and its salts, ascorbyl esters of
fatty acids, ascorbic acid derivatives (e.g., magnesium ascorbyl phosphate, sodium

‘ascorbyl plioéphate, ascorbyl sorbate), tocopherol (vitamin E), tocopherol sorbate,

tocbphero] acetate, olher e_st_efs of iocopherol, butylated hydroxy benzoic acids and
their sals, 6;hydroxy-2,5,7,8-teu'amethylchromau-Z-c';arboxyﬁc acid (commercially
available undér the trade name Trolox™), gallic acid and its al]cyl esters, especially
propyl gallate, uric acid and its salts and alkyl esters, sorbic acid and its salts, lipoic
acid, ‘ amines (_e.g., N,N-diethylhydroxylamine, amino-guanidine), sulfhydryl
coﬁxpounds ‘(é._g.,;-glﬁtathione), dihydroxy fumaric acid and its salts, Iycine pidelate,
arginine pilblate, “nordihydroguaiaretic -“acid, bioflavonoids, curcumin, lysine,
methionihe, p‘roline,-superoxide dismutase, silymarin, tea exiracts, grape skin/seed

extracts, melanin, and rosemary extracts.
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Non-limiting examples of chemotherapeutic agents usable in context of the

present invention include daunorubicin, doxorubicin, idarubicin, amrubicin,
pirarubicin, ep;rubicin, mitoxantrone, etoposide, teniposide, vinblastine, vincristine,
mitomyein C, 5-FU, paclitaxel, docetaxel, actinomycin D, colchicine, topotecah,
irinotecan, fgemcit’abine cyclosporin, verapamil, valspodor, probenecid, MKS571,
GF12091 8,.LY335979, biﬁcodar, terfenadine, quinidine, pervilleine A and XR9576.
Nonéiimiting'exmples of antidepressants usable in context of the present
invention include norepinephrine-reuptake inhibitors ("NRIs"), selective-serotonin-
-reuptake.inhfbitors (SSRIs), monoamine-oxidase inhibitors (MAOIs), serotonin-and-
noradrenaline-reuptake inhibitors ("SNFIs), corticotropin-releasing factor (CRF)

antagonists, c-adrenoreceptor antagonists, NK1-receptor antagonists, 5-HT) a-receptor

" agonist, antagonists, and partial agonists and atypical antidepressants, as well as

norepinephﬁne-réuptake inhibitors such as, but arc not limited to amitriptyline,

desmethylamitriptyline, cIomipramine, doxepin, imipramine, imipramine-oxide,

trimipramine; adinazolam, amiltriptylinoxide, amoxapine, desipramine, maprotiline,

. nortriptyline, ‘protriptyline, amineptine, butriptyline, demexiptiline, dibenzepin,

dimetacrine, dothiepin, fluacizine, iprindole, lofepramine, melitracen, metapramine,
norclolipramine, ' noxiptilin, opipramol, petlapine, pizotyline, propizepine,

quinupraminé, reboxetine, tianeptine, and serotonin-reuptake inhibitors such as, but

- are not limited to, Binedaline, m-chloropiperzine, citalopram, duloxetine, etoperidone,

femoxetine, “fluoxetine, fluvoxamine, indalpine, indeloxazine, milnacipran,
nefazodone, oxaflazone, paroxetine, prolintane, ritanserin, sertraline, tandospirone,
venlafaxine and zimeldine.

Exemplary anti-dandruff ingredients usable in context of the present invention

" include, without limitation, zinc pyrithione, shale oil and derivatives thereof such as '

sulfonated shale oil, selenium sulfide, sulfur; salicylic acid, coal tar, povidone-iodine,

_-imidazoles such as ketoconazolc, dichlorophenyl imidazolodioxalan, clotrimazole,

" itraconazolg, 'micon'azole, climbazole, tioconazole, sulconazole, butoconazole,

fluconazole, miconazolenitrite and any possible stereo isomers and derivatives thereof
such as anthralin, piioctone olamine (chopirox), selenium sulfide, and ciclopiréx
olamine, and*}ﬁixtilresthereof.

“Non-limiting examples of vitamins usable in context of the present invention -

. include vitamin A and its analogs and derivatives: retinol, retinal, retinyl palmitate,
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retinoic” acid, tretinoin, iso-retinoin (known collectively as retinoids), vitamin E

(tocophetol aqd its derivatives), vitamin C (L-ascorbic acid and its esters and other
derivatives),_ﬁtamih B3 (niacinamide and its derivatives), alpha hydroxy acids (such
as glycolic acid, lactic acid, tartaric acid, malic acid, citric acid, etc.) and befa hydroxy
acids (such as salicylic acid and the like).

Noﬂ—limiﬁ.qg examples of dermatological active ingredicnts usable in context
of the present ih‘ven‘tion include jojoba oil and aromatic oils such as methyl salicylate,
wintergre_cﬁ, “peppermint oil, bay oil, eucalyptus oil and citrus oils, as well as
ammonium phenolsulfonate, bismuth subgallate, zinc phenolsulfonate and zinc
salicylate. Non-limiting examples of antifungal agents include 1;niconazole,

clotrimazole, butoconazole, fenticonasole, tioconazole, terconazole, sulconazole,

_fluconazole, . haloprogin, ketonazole, ketoconazole, oxinazole, econazole,

iﬁamnazole, terbinafine, nystatin and griseofulvin.

Non-limiting exaniiales of antihistamines usable in context of the present
invention include. chlorpheniramine, brompheniramine, dexchlorpheniramine,
tripolidine, cicmasﬁ‘pe, diphenhydramine, promethazine, piperazines, piperidines,
astemizole, 1o§atadine and terfenadine.

Suitable hormones for use in the context of the present invention include, for
example, andfogenic compounds and progestin compounds,

‘Representative examples of androgenic compounds includé, without
limitation, meﬂlyitdstostel'one, androsterone, audrosterone ' acetate, androsterone -
propionate, gﬁdrosterone benzoate, androsteronediol, androsteronediol-3-acetate,
androsteronediol-17-acetate, androsteronediol 3-17-diacetate, androsteronediol-17-
benzoate, ‘androsieronedione, androstenedione, androstenediol,
dehydroepiaﬁdroétefone, sodium dehydroepiandrosterone sulfate, dromostanolone,
dromostanolone propionate,  ethylestrenol, ﬂubxymesterone, nandrolone
phenpropionate, ‘nandrolone decanoate, nandrolone furylpropionate, nandrolone

cyclohexane-propionate, nandrolone benzoate, nandrolone cyclohéxanecarboxylafe,

androsteronediol—}_ace"tate-l-7-benzoate, oxandrolone, oxymetholone, stanozolol,

testosterone, testosterone decanoate, 4-dihydrotestosterone, So-dihydrotestosterone,

testolactdne, 17o-methyl-19-nortestosterone and pharmaceutically acceptable esters

- and salts thereof, élid'combmaﬁons of any of the fdrégoing.
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Representative examples of progestin compounds include, without limitation,

desogestrel,  dydrogesterone,  cthynodiol  diacctate, — medroxyprogesterone,
levonorgestrel, medroxyprogesterone  acetate, hydroxyprogesterone —caproate,
norethindronc, notethindrone acetate, norethynodrel, allylestrenol, 19-nortestosterone,
Iynoestrenol, vquingc?standl acetate, medrogestone, norgestrieuoﬁe, dimethisterone,
et}ﬁsterone, cyproterone acetatc, chlormadinonc acetate, .megesﬁol acetate,
norgestimate, hoiéestrel, desogrestrel, trimcgestonc; gestodene, nomegestrol acetate,
progesterone, Sa-pregnan-3p,20a-~diol sulfate, Sa-pregnan-38,20B-diol sulfate, So-
pregnan-3p-ol-20-one,  16,50-pregnen-3p-0l-20-one,  4-pregnen-208-ol-3-one-20-
sulfate, aceioxypregnenolone, anagestone acetate, cyproterone, dihydrogesterone,
flurogestone acetate,  gestadene, hydroxyprogesterone acetate,
hydroxymethylprogesterone, hydroxymethyl progesterone acetate, 3-ketodesogestrel,
megestrol, melengestrol acetate, notethisterone and mixtures thereof.

In addition to the above, the treatment of an HPV-caused ailment according to

the present invention may be combined with other treatment methods known in the art

(i.e;, combination therapy). Thus, the method according to this aspect of the present
invention may further involve additional treatment by any of the methods described
above for treating HPV infections. The tellurium-containing compounds described
above can thus be, for example, co-administered (simultancously or separately) with

additional agenté for treating HPVs infections such as, for example, salicylic acid, 5-

_ fluoruracil and the - like, Alternatively, the method deseribed above can be

acoompaniéd by any. of the physical treatment methods described above (e.g.. laser
therapy, NO thgraby and the like). .

Iﬁ any of the different émbodiments of the method according to this aspect of
the present invention, the tellurtum-containing compounds described herein can be
provided to a subject either per se, or as part of a pharmaceutical composition where it
is mixed with a pharmaceutically acceptable carrier.

Hence, according to another aspect of the present invention there is provided a
pharmaceutical composition, which comprises’a tellutium-contaiing cbmpound as
described herein and a pharmaceutically acceptable carrier.

As used herein a "pharmaceutical composition" refers to a preparation of one

" or more of th§ active ingredients described herein with other chemical components

such as physioiogiqally suitable carriers and -excipients. The purpose of a
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pharmaceutical. composition is to facilitate administration of a compound to the

subject treated:

Hereinafter, the phrases “physiologically acceptable camrier” and
“pharmaceutically accéptable carrier” which may be intcrchangeably used refer to a
carrier or a diluent that.does not cause significant irritation to the subject and does not
abrogate the biglo gicai activity and properties of the administered compound.

Herein the term "excipiexit" refers fo an incrt substance added to a
pharmaceutical ‘composiﬁon to further facilitatc administration of an active ingredient.
Examples; “without limitation, of excipients include calcium carbonate, caloium
phosphate, various .éugars and_fypes.of starch, cellulose derivatives, gelatin, vegetable
oils and polyethyle;ie glycols.

.chhm'qum‘for formulation and administration of drugs may be found in
“Remington’s Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest

. edition, which is incorporated herein by reference.

As described above, suitable routes of systemic administration may, for
example, .iIlchudev. Qrél; rectal, transmucosal, transnasal, intestinal or parenteral
delivefy, including 'intramﬁscular, subcutaneous and intramedullary injections as well
as intrathecal; direct intraventricular, intravenous, inrtaperitoneal, intranasal, or
intraocular injections.

Alternately, one may administer a preparation in a local rather than systemic
manner, for example; V‘iﬂ injection of the preparation directly into a specific region of
a patient“'s body..

Phan'naceﬁtical compositions of the present invention may be manufactured
by processes well kndwn in the art, e.g., by means of conventional mixing, dissolving,
granulating, dragee-making, levigating, emulsifying, encapsulating, emtrapping or
lyophilizing processes. v ;

Pharmaceutical compositions for use in accordance with the present invention
may be fo_rmulated ‘in conventional manner using one or more physiologically
acceptable catriers comptising excipients and auxiliaries, which facilitate processing
of the ‘active ingredients into preparations which, can be used pharmaceutically.

Proper formulation is-dependent upon the route of administration chosen,
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For injection, the active ingredients of the invention may be formulated in

aqueous solutions, preferably in physiclogically compatible buffers such as Hank's
solution, Ringer's solution, or physiological salt buffer.

For transmucosal administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are gencrally known in the
art. o

For éfél adniiﬁistration, the compounds can be formulated readily by
combining the active compounds with pharmaceutically acceptable carriers well
known in the art. ‘Such carriers enable the compounds of the invention to be
formulated as tabléts,‘ pills,, dragees, capsules, liquids, gels, syrups, slurries,
suspensiohsz, and ﬂie‘ like, for oral ingestion by a patient. Pharmacological
preparations for oral use can be made using a solid excipient, optionally grinding the -
resulﬁng_'nnjxhﬁe, and processing the mixture of granules, after adding suitable
auxiliaries if desired, to obtain tablets or dragee cores. Suitable excipients are, in
particular, fillers suéh as sugars, including lactose, sucrose, mannital, or sorbitol;
cellulose preparatiohs'such as, for example, mﬁize starch, wheat starch, rice starch,
potato starch, gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl-
cellulose; sodi’i;m carbomethylcellulose; and/or physiologically acceptable polymers
such as polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added,

. such as cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such

as sodivm algjii'atg:f

Dragee. épreé‘ are provided with snitable coatings. For this purpose,
concentrated suga;'.j‘sgl_utions may be used which may optionally contain gum arabic,
talc, polyvihy1 p}.lrr(t)lidone! carbopol gel, polyethylene glycol, titanium dioxide,
lacquer splutibﬁs and suitable organic solvents or solvent mixtures. Dyestuffs or
pigments may be a(:ided to the tablets or dragee coatings for identification or to
" characterize different combinations of active compound doses.

Pharmaceutic’;al'compositioﬁs, which can be used orally, include push-fit
capsules mad.:’of gelatin as well as soft, sealed capsules made of gelatin and a
plasticizer, such as -glycerol or sorbitol. The push-fit capsules may contain the active’
ingredients in_agimixulre'- with filler such as lactose, binders such as starches,

lubricants such as ta{lc or magnesium stearate and, opfionally, stabilizers. In soft

) capsules,,the' ,_é_‘cti‘:i,ey j_ngredients may be dissolved or suspended in suitable liquids,
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such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition,

stabilizers may be added. All formulations for oral administration should be in

“dosages suitable for the chosen route of administration,

For buccal administration, the compositions may take the form of tablets or
lozenges formulated in conventional manner.

For adiministration by nasal inhalation, the active ingredients for use according
fo the present invention are conveniently delivered in the form of an aerosol spray
presentation from .a pressurized pack or a nebulizer with the use of a suitable
propellant, e.g. dichlorodifiuoromethane, trichlorofluoromethans,  dichloro-

tetrafluoroethane or carbon dioxide. In the case of a pressurized aerosol, the dosage

‘unit may be determined by providing a valve to deliver a metered amount. Capsules

and caftridges of; €.&., gelatin for use in a dispenser may be formulated containing a
powder.mii .qf.the compound and a suitable powder base such as lactose or starch.
The pre'béraﬁbﬁs described herein may be formulated for pérenteral
administratioﬁ, e.g;, bf 'bolus injection or continuous infusion. Formulations for
injection may be presented in unit dosage form, e.g., in ampoules or in multidose
containers with optionally, an added preservative. The compositions may be

suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain

formulatory agents such as suspending, stabilizing and/or dispersing agents.

Pharnméeuﬁcal compositions for paréntera] administration include aqueous

solutions of tli_'e adt_i\(e ‘preparation in watcr-soluble form. Additionally, suspensions

~ of the active ingredients may be prepared as appropriatc oily or water based injection

suspensions. Stitable Tipaphilic solvents or vehicles include fatty oils such as sesame
oil, or synthe_tivc‘fz‘itty acids esters such as ethyl oleate, triglycerides or liposomes.
Aqueous injection suspensions may contain substances, which increase the viscosity

of the 'suspeusyion", _'sucll as sodium carboxymethyl cellulose, sorbitol or dextran.

Optionally, the suspension may also contain suitable stabilizers. or agents which
~ increase the solubility of the active ingredients to allow for the preparation of highly

‘concentrated soluﬁéi;s.

Alternatively, the active ingredient may be iri powder form for constitution

witha suitable vehide, e.g., sterile, pyrogen-free water based solution, before use.
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The preparation of the present invention may also be formulated in rectal

compositions such as suppositories or retention -enemas, using, e.g., conventional
suppository bases such as cocoa buiter or other glycerides.

Pharmaceutical compositions suitable for use in context of the present
invention include c§mpositions wherein the active ingredients are contained in an
amount effective to achieve the intended purpose. More specifically, a therapeutically
effective amoﬁnt means an amount of active ingredients effective to prevent, alleviate
or ameliorate syniptoms of disease or prolong the survival of the subject being treated.

Determination of a therapeutically effective amount is well within the
capability of thosé; skilled in the art.

For.any preparation used in the methods of the invention, the therapeutically
effective 'amqﬁnt' or dose can be estimated initially from in vitro assays. For exarple,

- adose can be formulated in animal models and such information can be used to more
accurately d_eteﬁnineyus‘eﬁll doses in humans.

Toxicity-ami therapentic efficacy. of the active ingredients described hetein can
be detemﬁris_x‘i‘ by standard pharmaceutical procedures in vitro, in cell cultures or
experimental animals. The data obtained from these in vizro and cell culture assays
and animal studies can be used in formulating a range of dosage for use in human.
Thé doségga: may vary depending upon the dosage form employed and the route of
-edministration utilized. The exact formulation, route of administration and dosage
can be 'choscﬁ-by the individual physician in view of the patient’s condition. [See e.g.,
Fingl, et al., (1975) "The Phammacological Basis of Therapeutics”, Ch. 1 p.1]. -

Depending on the severity and responsiveness of the condition to be treated,
dosing can bc%:',of a single or a plurality of administrations, with course of treatment
lasting froni several 'days to several weeks or until cure is effected or diminution of

the disease state is dachieved. ,
‘The #ambuilf ofa compésition to be administered will, of course, be dependent .
‘on the subject :beﬁlg treated, the severity of the affliction, the manner of '
administration, the judgment of the prescribing physician, ete.

Compositim:ls including the preparation of the present invention formulated in

a compatible phanfljaceuﬁcal carrier may also be prepared, placed in an appropriate

" container, and labeléd for treatment of an indicated condition.
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Compositions of the present invention may, if desired, be presented in a pack

or dispenser.deyicq such as an FDA approved kit, which may contain one or more
unit dosage forms containing the active ingredient. The pack may, for example,
comprise metal or plastic foil, such as a blister pack. The pack or dispenser device

may be accompanied by instructions for administration. The pack or dispenser may

-also be accommodated by a notice associated with the container n a form prescribed

by a governmental agency regulating the manufacture, use or sale of pharmaceuticals,
which notice is reflective of approval by the agency of the form of the compositions
or human or vqterina.fy administration. Such notice, for example, may be of labeling
approved by the U.S. Food and Drug Administration for prescription drugs or of an
approved product insert.

As is farther described above, a suitablé route of administering the tellurium-
containing compounds of the present invention include topical application.

Hence,ina i)referred embodiment of the j)reé ent invention, thel pharmaceutical
composition is fotmulated in a form suitable for topical application on the treated area.

As used heréin, the phrase ;'topica] application” describes application onto a -
biological surface, ,whereby the biological surface include, for example, a skin arca
(e.g., hands, forearms, etbows, legs, face, nails, anus and genital areas as described
above) or a mucosal membrane.

By sclecting the appropriate carrier and optionally other ingredients that can

_ be included in the composition, as is detailed hereinbelow, the compositions of the

present invention may‘_be' formulated into any form typically employed for topical

application. Hence, the compositions of the present invention can be, for example, in

. a form of a cream, an ointment, a paste, a gel, a lotion, a milk, a suspension, an

aerosol, & spray, a:[’oa_m, a shampoo, a hair conditioner, a serum, a swab, a pledget, a

~ pad, a patch and a 50ap.

Qintments are semisolid preparations, typically based on petrolatam or
petroleum derivativés. The specific ointment base to be used is one that provides for
optimum delivery for the active agent chosen for a given formulation, and, preferably,

provides. for other d_esired characteristics as well (e.g., emolliency). As with other

carriers or vehicles, an ointment base should be inert, stable, nonirritating and

nonsensitizihg. As’explained in Rehzz’ng_ton: The Science and Practice of Pharmacy,
19th Ed., Eastori, Pa.: Mack Publishing Co. (1995), pp. 1399-1404, ointment bases
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may be grouped in four classes: oleaginous bases; emulsifiable bases; emulsion bases;

and water—solublé}bases, Oleaginous ointment bases include, for examp_lez vegetable
oilé, fats obtaiined from animals, and semisolid hydrocarbons obtained from
petroleum, Emulsifiable ointment bases, also known as absorbent ointment bases,
contain little or no water and include, for éxample, hydroxysteatin sulfate, anhydrous
Janolin and hydrophilic petrolatum. Emulsion ointment bases are either water-in-oil
(W/O) emulsions ot oil-in-water (O/W) emulsions, and include, for example, cetyl
alcohol, glyceryl monostearate, lanolin and stearic acid. Preferred water-soluble
ointment bases are prepared from polyethylene glycols of varying molecular weight.
Lotions are preparations that are to be applied to the skin surface without -
fricﬁom_ Lotions: are typically liquid or semiliquid preparations in which solid

" particles, inclyiding the active agent, are present in a water or alcohol base. Lotions

are typically prefeﬁéd for treating large body .areas, due to the ease of applying a
more fluid coﬁiposiﬁén. Lotions are typically suspensions of soﬁds, and oftentimes
comprise a quﬁid oﬂy emulsion of the oii-in-water type. It is generally necessary that
the insoluble matter in a lotion be finely divided. Lotions typically contain
suspending agents to produce better dispersions as well as compounds useful for
localizing and; holding the active agent in contact with the skin, such as
methylcel]uloée, sodium carboxymethyl-cellulose, and the like.

Creams are viscous liquids or semisolid emulsions, either oil-in-water or
water-in-oil. Cream bases are typically water-washable, and contain an oil phase, an
emulsifier and an aqueous phase. The oil phase, also called the "internal” phase, is
generally comi)rised of petrolatum and/or a fatty alcohol such as cetyl or stearyl
alcohol. ‘The aqueous phase typically, although not necessarily, exceeds thie oil phase
in volume; and generally contains a humectant. The emulsifier in a cream

formulation is- generally a nonionic, anionic, cationic or amphoteric surfactant. .

" Reference ma)‘/ ‘e made to Remington: The Science and Practice of Pharmacy, supra,

for further iﬁfb@aﬁ@n.

Pastes are ééﬁﬁsolid dosage forms in which the bioactive agent is suspended in
a suitable base. : Depending on the nature of the base, pastes are divided between fatty
pastes or 'those‘made'ﬁom a single-phasé aqueous gels. The base in a fally paste is
generally petfpiafuﬁi, hydrophilic petrolatum. and the like. The pastes made from

single-phase aqucoﬁé gels generally incorporate carboxymethyléellulose or the like as

-50-



20

23

30

WO 2005/069735 PCT/IL2005/000084

, 44
a base. Additional feference may be made to Remington: The Science and Practice of

Pharmacy, for further information.

Gel formulations are semisolid, suspension-type systems. Single-phase gels
contain organié macromolecules distributed substantially wniformly throughout the
carrier liquid, which is typically aqueous, but also, preferably, contain an alcohol and,
optionally, an .0il. Preferred organic macromolecules, ie., gelling agents, are
crosslinked a@:rylic‘ acid polymers such as the family of carbomer polymers, e.g.,
carboxypolj/alkylexies that may be obtained. commercially under the trademark
Carbopol™,  Other types of preferred polymers in this context are hydrophilic
polymers  such a8 polyethylene oxides, polyoxyethylene-polyoxypropylene
copolymets and “polyvinylalcohol.; cellulosic polymers such as hydroxypropyl
cellulose, hydr‘oxyéthyl éeulﬂose, hydroxypropyl methyleellulose, hydroxypropyl
methylcellulose phthalate, and methyl cellulose; gums such as tragacanth and xanthan
gum; sodium kalginaté; and gelatin. In order o prepare a uniform gel, dispersing
agents suéh as alcbhol or glyceri]i can be added, or the gelling agent can be dispersed
by trituraﬁon, meécharical rmxmg or stirring, or combinations thereof.

Sprayé ‘génv_é:r‘:«illy provide the active agent in an aqueous and/or alcoholic
solution which can be .misted onto the skin for delivery. Such sprays include those
formulated o vprov‘ide for concentration of the active agent solution at the sitc of
administraﬁoﬂ_fo]ldwing delivery, e.g., the spray solution can be primarily composed
of alcohol or other ike volatile liquid in which the active agent can be dissolved.
Upon delivery to thc: skin, the carrier evaporates, leaving concentrated active agent at
the site of adl)iinis&aﬁon. '

Foam composiﬁon,s are typically formulated in a single or muitiple phase
liquid form and housed in a suitable container, optionally together with a propellant
which facilitates the expulsion of the composition from the container, thus

transforming it into a-foam upon application. Other foam forming techniques include,

. for example the “Bag-in-a-can” formulation technique. Compositions thus formulated

typically contain’ a Jlow-boiling hydrocarbon, e.g, isopropane. Application and

agitation of s;uch':'a ‘composition at the bddy temperature cause the isopropane to

* vaporize and gene'ra.'te' the foam, in a manner similar to a pressurized aerosol foaming
- gystem. Foams can be water-based or hydroalcoholic, but are typically formulated
~with high alcohol “content which, upon application to the skin of a user, quickly ‘
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evaporates, driving the active ingredient through the upper skin layers to the site of

treatment.

Skin patches typically comprise a backing, to which a reservoir containing the
active agent is atiached. The reservoir can be, for example, a pad in which the active
agent or com'positipn is dispersed or soakéd, or a liquid reservoir. patches typically
further inclpdé‘ a fﬁoﬁfal_ water permeable adhésive, which adheres and secures the

device to the treated region. Silicone rubbers with self-adhesiveness can alternatively

be used. - In both cases, a protective permeable layer can be used to protect the

adhesive side of the patch prior to its use. Skin patches may further comprise a
removable cover, which serves for protecting it upon storage.
Examples ' of pharmaceutically acceptable carriers that are suitable for

phannaceutical' conipoSitions for topical épplications include carrier materials that are

 well-known for use in the’ cosmetic and medical arts as bases for é.g., emulsions,

creams, aqueous solutions, oils, ointments, pastes, gels, lotions, milks, foams,

suspensions, acrosols and the like, depending on the final form of the composition.

Repres;intétive exainplés of suitable carriers according to the present invention
therefore include, without limitation, water, liquid alcohols, liquid glycols, liquid
polyalkylene glycols, liquid esters, liquid amides, liquid protein hydrolysates, liquid
alkylated proteiﬁ’ hYdIonsates, liquid lanolin and lanolin dén'vatives, and like
materials commonly employed in cosmetic and medicinal compositions.

Other éuitab]c carriers accordiﬁg to the present invention include, without

limitation, alcohols, such as, for cxample, monohydric and polyhydric alcohols, e.g.,

-ethanol, isobropanol,v glycerol, sorbitol, 2-methoxyethanol, diethyleneglycol, ethylene

glycol, hexyleneglycol, mannitol, and propylenc glyeol; ethers such as diethyl or
dipropyl ether; polyethylene glycols and methoxypolyoxyethylenes (carbowaxes
.having molecular weight ranging from 200 to 20,000); polyoxyethylene glycerols,
polyoxyethylene sqr,bitols, stearoyl diacetin, and the like.

Wﬁen -ﬂie ’p:lignnacéﬁtical composition according to the present invention is

formulated for topibal appliéaﬁom the concentration of the tellurium-containing

‘ compound prefe;ably tanges {rom about 0.01 weight percent and about 50 weight

‘percents fr'olmithe total weight of the composition,

Thusv, dépending o the condition being treated and the composition form, the

concentration of th'e' tellun'um—contahﬁng compound can be, for example, 0.01 weight
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percent, 0.03 weight percent, 0. 1 weight percent, 0.5 weight percent, 1 weight percent,

2 weight percents, 3 weight percents, 4 weight percents or 5 weight percents.
Preferably, ‘th"'e concentration of the tellurivm-containing compound is 5 weight
percents andvhighe'r and thus can be, for example, 5 weight percents, 6 weight
percents, 7 weight percents, 8 weight percents, 9 weight percents or 10 weight
percents. 10 weight percents and higher and therefore can be, for example, 11 weight
percents, 12 iveigﬁt'percents, 13 weight percents, 14 weight percents, 15 weight
percents, 16'v\n‘/e_ig‘ht, percents, 17 weight percents; 18 weight percents, .19 weight
percents, 20 weight percents, 21 weight percents, 22 weight percents, 23 weight
percents, 24 {V;éighf percents and up to 25 weight percents of the total weight of the
composition. AAlterflaﬁvely, the concentration of the tellurium—cbntaining compound is
higher than 25 weighf percents and can be up to 50 weight percents of the total weight
of the composition,

Each of thevpha‘rn,laceutical compositions described herein may further
comprise, according 1o an-embodiment of the present invention an additional active
agent, as described ilereinabove.

Each' of ﬂlé ﬁharmaceutical compositions described herein can optionally
further comptise ‘a’ variety of ‘cdmponents that are suitable for providing the
compositions w1th a&ditional usage benefits. Such conventional optional components
are well kn'ow.r; to- those skilled in the art and are referred to herein as “ingredients”.

Some non-limiting representative examples of these ingredients include humectants,

" deodorants, anttpersplrants sun screening agetits, sunless tanning agents, hair

condltmmng agents pH adjusting agents, chelating agents, preservatives, emulsifiers,
occlusive agents, emolhents, thickeners, solubilizing agents, penetration enhancers,
anti-irritants, colorants, propellants (as déscribed above) and surfactants.

Thﬁs for eiamp]e the compositions of the present invention can comprise
‘humectants or mo1stur1zmg agents. Representative examples of humectants that arc
usable in this context of fhe present invention include, without limitation, guanidine,
elycolic acid and glycolate salts (e.g. ammonium slat and quaternary alkyl ammonium
salt), aloe vera.in any of its variety of forms (e.g., aloe vera gel), allantoin, urazole,
ﬁolyhydroxy ‘jalllc-oho:ls such as sorbitol, glycerol, hexanetriol, propylene glycol,
butylene glyc,_xl)il,':h_‘exylene glycol and the like, polyethylene glycols, sugars and

starches, suga',r: and starch detivatives (6.8., alkoxylated glucose), hyaluronic acid,
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lactamide ‘monoethanolamine, acetamide monoethanolamine and any combination

thereof.

The compositions of the present invention can further comprise a pH adjusting

agent. The addition of a pH adjusting agent is particularly preferred when the .
© compositions are applied topically on the skin or in the genital areas. The pH of these

treated areas is typically lower than 6.0. Hence, it is preferable for the compositions
of the preseﬂt invenﬁon to have a pH value of between about 4 and about 7,
preferably between about 4 and about 6, s0 as to avoid irritations to the skin or
induction of unbalance of the bactena population if the genital areas. Suitable pH

adjusting agents include, for example, one or more of adipic acids, glycines, citric

. acids, caleiuni hydroxides, magnesium  aluminometasilicates, buffers or any

,eombinat‘ions‘fhereof,

Representative examples of deodorant agents that are usable in the context of
the present inventioil include, without limitation, quaternary ammonium compounds
such as cefyl—trimethylammonium bromide, cetyl pyridinium chloride, benzethonium
chloride, diieqbﬁtyi -’phenoxy ethoxy ethyl. dimethyl benzyl ammonium chloride,
sodium N-laﬁryl sarcosine, sodium N-palmithyl sarcosine, lauroyl sarcosine, N-
myristoyl glycine, pbtassium N-lauryl sarcosine, stearyl, trimethyl ammonium
chloride, sodium aluminum chlorohydroxy- lactate, tricetylmethyl ammonium
chloride, 2,4,4'-'tri_chloro-2'-hydroxy diphenyl ether, diaminoalkyl amides such as L-
lysine 'he)'ia,decyl' ‘a\'mide, heavy metal salts of citrate, salicylate, and - piroctose,
especially zmevsalis, and acids thereof, heavy metal salts of pyrithione, especially zinc

' pyritlﬁohe and :z:inc-phenols,ulfate. Other deodorant agents include, without limitation,”

_ odor absotbing materials such -as carbonate and bicarbonate salts, ¢.g. as the alkali

metal carbonates and bicarbonates, ammonium and tetraalkylammontum carbonates
‘and bicarbonates, espeeially the sodium and potassium salts, or any combination of
the above. "

Anﬁper%pir'ant agents can be incorporated in the compositions of the present
invention e1ther na scﬂubllwed or a particulate form and inctude, for examp]e
aluminum or zirconium astringent salts or complexes.

. Repr@ﬂentatwe examples of sun screening agents usable- in context of the
’ present mventwn . include, without lumtatlon, -p-aminobenzoic acid, salts and

.denvauves thereof (ethyl 1sobuty1 glyceryl esters; p- dlmethylammobenzmc acid);
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anfhranilates (i.e., o-amino-benzoates; methyl, menthyl, phenyl, benzyl, phenylethyl,

linalyl, terpinyl, and cyclohexenyl esters); saticylates (amyl, phenyl, octyl, benzyl,
menthyl, glyceryl, and di-pro-pyleneglycol esters); cinnamic acid derivatives
(menthyl and benzyl esters, a-phenyl cinnamonitrile; butyl cinnamoyl pyruvate);
dihydroxycinnamic acid  derivatives (umbelliferone,  mcthylumbelliferone,
methylaceto-uihbel]iferone); trihydroxy-cinnamic acid derivatives  (esculetin,
methylesculetin, daphnetin, and the glucosides, esculin and daphnin); hydrocarbons
(diphanylbutaﬁiene, stilbene);  dibenzalacetone and  benzalacetophenone;
naphtholsulfonates (sodium salts of 2-naphthol-3,6-disuifonic and of 2-naphthol-6,8-
disulfoﬁic geids); - di-hydroxynaphthoic acid and its salts; o- and p-
hydmxybiphe_nyldisulfonates; coumarin derivatives (7-hydroxy, 7-methyl, 3-phenyl);

diazoles (2-goqtylj3-br0moindazole, phenyl benzoxazole, methyl naphthoxazole,

 various aryl benzothiazoles); quinine salts (bisulfate, sulfate, chioride, oleate, and
‘tannate)‘; quinoline derivatives (8-hydroxyquinoline salts, 2-phenylquinoline);

hydroxy- or methoxy-substituted benzophenonés; uric and violuric acids; tannic acid

and its derivatives (e.g., hexaethylether); (butyl carbotol) (6-propyl piperonyl) ether;
hydroquinone; benzophenones (oxybenzene, sulisobenzone, dioxybenzone,
benzoresorcinol, 2,2' 4 4'-tetrahydroxybenzophenons, 2,2"-dihydroxy-4,4'-
dimethoxybenzophenone, octabenzone; 4-isopropyldibenzoylmethane;
butylmethoxydibenzoylmetharie; etocrylene; octocrylene; [3-(4-methylbenzylidene
bornan-2-one) and 4;isopropyl-di-benzoyhneﬂlane, and any combination thereof.

_Represe-_nfaﬁx)e examples of sunless tanning agents usable in confext of the

.V'presenf‘inVth‘i_on'_:inélude, without limitation, dihydroxyacetone, glyceraldehyde,

indoles and their dérivatives. The sunless tanning agents can be used in combination '
with the sunscreen agents.

The chelating agents are optionally added to the compositions of the present
invention so as té ‘enhance the preservative or preservative system. Preferred
chelating agents aré mﬂd agents, such as, for example, ethylenediaminetetraacetic
acid (EDTA), EDTA derivatives, or any combination thereof.

Suitable preservatives that can be used in the context of the present
composition includp,’ WithOQt limitation, one or more alkanols, disodivm EDTA

(ethylenediam:ine fétraacétate), EDTA salts, EDTA fatty acid conjugates,

" isothiazolinone, ‘péfabélls such as methylparaben and propylparaben; propylene
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glycols, sorbates, urea derivatives such as diazolindinyl urea, or any combinations

thereof. .

Suitable emuilsifiers that can be used in the context of the present invention
inciude, for ex@ple, one or more sorbitans, alkoxylated fatty alcohols,
alkylpolyglycosides, soaps, alkyl sulfates, monoalkyl and dialkyl phosphates, alkyl
sulphonates, acyl isothionates, or any combinations thereof.

Suitable occlusive agents that can be used in the context of the presént
invention include, for example, petrolatum, mineral oil, beeswax, silicone oil, lanolin
and oil-solublé lanolin derivatives, saturated aﬁd unsatorated fatty alcohols such as
behenyl élcohol, hydrocarbons such as squalane, and various animal and vegetable '
oils such as aixndn‘d oil, peanut oil, wheat germ oil, linseed oil, jojoba oil, oil of
épricot pits, Wainﬁts, palm nuts, pistachio nuts, sesame seeds, rapeseed, cade oil, corn
oil, peach pit oil, poppyseed oil, pine oil, castor oil, soybean oil, avocado oil,
safflower oil,'lcbco'nut oil, hazelnut oil, olive oil, grape seed oil and sunflower seed
oil.

Suitable emollients,.that can be used in the context of the present invention
include, for éxalnﬁle? dodecane, squalane, cholesterol, isohexadecane, isononyl
isononanoéte, PPG Ethers, petrolatum, lanolin, safflower oil, castor oil, coconut oil,
cottonseed oil, palm kernel oil, palm oil, peanut oil, soybean oil, polyol carboxylic
acid esters, derivaﬁVes thereof and mixtures thereof. v

Suitable thickeners that can be used in the context of the present invention

_ include, for exém'ple, non-ionic water-soluble polytners such as hydroxyethylcellulose

(commercially available under the Trademark Natrosol. RTM. 250 or 350), cationic

. water-soluble: holymers such as Pqiyquat 37 (commerciaﬂy available under the

Trademark Synthalen RTM. CN), fatty alcobols, fatty acids and heir alkali salts and

.mixtures-thereof.b o

Représéntative examples of solubilizing agents that are usable in this context
of the present invention include, without. limitation, complex-forming solubilizers
such as citric acid, cthylencdiantine-tetraacetate, sodium meta-phosphate, succinic
acid, urea, cyclodexirin, polyvinylpyrrolidone, diethylannnonium—ortho—benzoﬁte, and
micelle-forming solubilizqrs such as TWEENS and spans, e.g., TWEEN 80. Other
solubilizers that é:re usable for the compositions of the present invention are, for

example, polyoxyethylene sorbitan faity acid estet, polyoxyethylene n-alkyl ethers, n-
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alkyl amine n-oxides, poloxamers, organic solvents, phospholipids and

cyclodextrines.

Suitable penetration enhancers usable in context of the present invention
include, but are not limited to, dimethylsulfoxide (DMSQ), dimethyl formamide
(DMF), allantoin, urazole, N,N-dimethylacetamide (DMA), decylmethylsulfoxide
(Cio MSO), polyethylene glycol 1non§laurate (PEGML), propylene glycol (PG),
propylene glycol Ix_xonolaui'ate (PGML), glycerol monolaurate (GML), 1ecithiﬁ, the 1-
substituted azacycloheptan-2-ones, particularty 1-n-dodecylcyclazacycloheptan-2-0ne
(available undér the trademark Azone®™™ from Whitby Research Incorporated,
Richmond, Va.), alcohols, and the like. The. permeation enhancer may also be a
vegetable oil. Sqqh oils include, for example, safflower oil, cottonseed oil and corn
oil.

Suitable anti-irritants that can be used in the context of the present invention

include, for example, steroidal and non steroidal anti-inflammatory agents or other

materials such as aloe vera, chamomile, alpha-bisabolol, cola nitida extract, green tea
extract, tea tree oil; licoric exfract, allantoin, caffeine or other xanthines, glycyrrhizic
acid and its derivatives. »

The compositions of the present invention may be packed or presented in any
convenient way. For example, they may be packed in a tube, a bottle, or a pressurized
container, using techniques well known to those skilled in the art and as set forth in
reference works such as Remington's Pharmaceutical Science 15 Ed. 1t is preferred

that the packaging is done in such a way so as to minimize contact of the unused

- compositions with the environment, in order to minimize contamination of the -

compositions before and after the container is opened.
The comp_ositions are preferably identified in print, in or on the packaging -

material, for use in the treatment an ailment caused by HPV, as described hereinabove.

Additional objects, advantages, and novel features of the present invention will
become apparent to one ordinarily skilled in the art upon examination of the following
cxamples, which arc net intended to be limiting. Additionally, each of the various
embodiments ’and ﬁspects of the present invention as delincated hereinabove and as
claimed in the claims section below ﬁnds‘exper-hnental support in the following_

examples.
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EXAMPLES

Reférence is now made to the following examples, which together with the

* above descriptions, illustrate the invention in a non limiting fashion.

EXAMPLE 1
Preparation of compositions containing tellurivm compounds

Compositions for topical or systemic application, which contain one or more
of the tellurium compounds described herein and optionally pharmacentically
acoeptable carriers and excipients, are formulated as creams, lotions, ointments, gels,
solutions, -fogms, mousses and the like (as is detailed hereinabove), using
conventional methods (see, for exaniple, (see, for example, Harry's Cosmeticology,
Seventh Editi(')h,I Edited by JB Wilkinson and RJ Moore, Longmann Scientific &

 Technical, 1982, ,"Ch,apter 13 "The Manufacture of Cosmetics" pages. 757-799; and
“Remington’s 'Phéﬁnaceutical Sciences,” Mack Publishing Co., Easton, PA, latest
edition), '

Exemplary - compositions for topical application according to the present
invention were preﬁared in the form of a cream as follows:

Preparation of Composition 1:

Forty (40)" grams’ of ‘a powdered ammonium ftrichloro(dioxoethylene-
O,0"¢ellurate (AS-101, manufactured under GLP by IMI (TAMI) Institute for
Research & Dcvclopmcnt Ltd., Isracl) were dissolved in 100 ml dimethyl sulfoxide, so
as to make a 40 % wiw solution. The solution was then combined with an equal weight
of petrolatum, U.S:P. (e.g., Intensive Vaseline cream) so as to make a cream containing
about 17 % - 20 % by weight of the tellurate.

Preparation of Composition 2:

Comp,osiﬁpn 2 was prepared as described above for Composition 1, with the
addition of 6 % by weight of salicylic acid. |

Another exemplary composition éccording to the presént invention was '
prepared in the:form of a solution, which can be administered as drops, as follows:

Prepai'atian_of Composition 3:

10 grams of ammonium tﬁchloro(dioXoethylene-0,0‘)telluratc (AS-101) were
dissolved in 90 grams DMSO to thereby form a 10 % solution of AS-101.
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EXAMPLE 2

~Treatment of condyloma acuminatus with a tellurium composition

A human patiént with condvioma acuminatum in the perianal region was
treated with Composition 1 (describéd in Example | hereindbove) by topically
applying the cdmpqsition twice daily on and around the affected area for a period of
about 4 weeks: .

Following a few days of treatment the lesion changed color from pink to grey-
black and following about 4 to 5 weeks, the lcsion substantially sloughed off witbout
leaving any scarring. Figures 1-5 present images of the treated area, which show the
effect of the therapy on the condyloma at bi-weekly intervals during the period of
treatment. | ‘

EXAMPLE 3
ireatment aof verruca with a telluriﬁm composition
A human pat,ien‘t ‘vvith a verrucca lesion on the hand was treated with
Composition 3 'de"sér.ibed in Bxample 1 hereinabove. The formulation was applicd on
and around the ﬁffe:cted area twice daily for a period of about 10 weeks. Figures 6-8
present images showing the progress of treatment at bi-weekly intervals. Asis shown
in, for exampie, Figﬁre 8, at the end of the period of treatment, the wart substantially

sloughed off, leaving no scar on the treated area.

. EXAMPLE 4
) " Treatment of verruca with a tellurium composition
A human ﬁatient with multiple verrucca lesions on the hand was treated with
Composition 3 déécrib’ed 111 ‘Example 1 hereinabove. The formulation was applied
twice daily for a périod of about 4 weeks. Figﬁres 9-11 present images showing the
progress of_ tréatmeﬁfat biweekly intervals. As is shown in, for example, Figure 11,
at the end of the penod ot treatment, the wart substantially sloughed off, léaving no

scar on the uéated ared.
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EXAMPLE 5

Treatment of condyloma acuminatum with a tellurium composition
A 26—yeafs old female with condyloma acuminata in the genital region was
treated with Composition 1 (described in Example 1 hereinabove) by topically

applying the composition twice daily on and around the affected arca for a period of

ahout 4 weeks.

'Figurc's' 12-14 present images of the treated area, demonstréting the effect of
the therapy on the condyloma at bi-weekly intervals during the period of trcatment.
As is shown in, for example, Figures 14a-b, at the end of the period of treatment, the

wart substantially slbughsd off, leaving no scar on the treated area.

: EXAMPLE 6
T réatmg_mt of condyloma acuminatum with a fellurium composition
A 25-yéa:$ }o,ld‘ female with condyloma acuminata in the genital region was
treated with Composition 1 (described in Example 1 hereinabove) by topically
applying the compqéition twice daily on and around the affected area for.a period of
about 4 weeks. ) ' 4
Figures ‘15-'1'7 present images of the treated area, demonstrating the effect of

the therapy on the condyloma at bi-weekly intervals during the period of treatment.

Asis shown in, for.example, Figure 17, at the end of the period of treatment, the wart

substantially sloughed off, leaving no scar on the treated area,

EXAMPLE 7
_ Treatment of condyloma acuminatum with a tellurium composition
A 28-years old female with condyloma acuminata in the gepital region was
treated with Composition 1 (described in Example 1 hereinabove) by topically
applying the composition twice daily on and around the affected area for a period of
about 2 Weeks‘.i’» o ’

Figures 18-19 present images of the. treated area, before (Figure 18) .and after

. (Figure 19)_&catn;cnt with a composition according to the present invention,

.demonstrating thgé -effect of the therapy on the condyloma during the period of

treatment. . As js shown in Figure 19, at the end of the period of treatment, the wart

 substantially sloughed off; leaVing 1o scar on the treated area.
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EXAMPLE 8

T reaﬁﬂe‘nt of condyloma acuminatum with a tellurium composition

A 29~year§ old male with condyloma acuminata in the anus was treated with
Composition 1 (dgscribed in Example 1 hereinabove) by topically applying the
composition twice‘.daily on and around the affected area for a period of about 8-9 weeks:.
: Figxi#es :20%23 present images of the treated area, demonstrating the effect of

the therapy on thé condyloma after two days (Figure 21) about 5 weeks (Figure 22)
and about 8 Weeks of therapy. As is shown in, for example, Figure 23, at the end of
the period of treatment, the wart substantially sloughed off, leaving no scar on the

treated area.

EXAMPLE 9
Treatment of verruce vulgaiis with a tellurium composition
A 18-years old'feméle with verruca vulgaris on both hands was treated with
Composition 2 (described in Example 1 hercinabove) by topically applying the
compositidn tw_ice daily on and around the affected area for a period of about 6-7 weeks.

Figures_‘ 24-26 present images of the treated area, demonstrating the -effect of

. the therapy oﬁ}_the verruca vulgaris after about 3 weeks (Figures 25 a-b) and about 6-

weeks (Figures 26 a-b) of treatment.

EXAMPLE 16
Treatment of condyloma acuminata with a tellurium composition

A 28-years old female with condyloma acuminata in the genital was. treated

with Composiﬁon 1 (deseribed in Example 1 hereinabove) by topically applying the

composition_twicgé daily on-and around the affected area for a period of about 8 weeks.
Figures 27a-d present images of the treated area, which show the offect of the
therapy on th'e: Eondylbma acuminata at about bi-weekly or tri-weekly intervals during

" the period of treatment:
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EXAMPLE 11

Treatment of condyloma acuminata with g tellurivm composition
A 35-years 0ld female with condyloma acuminata in the genital was treated
with Composition 1-(described in Example 1 hereinabove) by topically applying the
compositidn twice daily on and around the affected area for a period of sbout 8-9 weeks.
Flgures 28a-d present images of the treated area, which show tl;le effect of the
therapy on the éoﬁdyloma acuminata at about bi-weekly or tri-weekly intervals during
the period of trealiméﬁt.

EXAMPLE 12
Treatment of condyloma acuminatum with a tellurinm composition
A 27-years old male with condyloma acuminata in the anus was treated with -
Composition 1 (described- in Example 1 hereinabove) by topically applying the
composition tw'ice daily-on aﬁd around the affected area for a period of about 10 weeks.

Figures 29a-e present images of the treated area, demonstrating the effect of

" the therapy on the condyloma after at about bi-weekly ot tri-weekly intervals during

the period of treatment.

. EXAMPLE 13
Treatment of condyloma acuminatum with a telluritm composition

A 25-years 0ld male with condyloma acuminata in the anus was treated with

K Compdsition "1 (described in Example 1 hereinabove) by topically applying the

composition twice daily on and around the affected area for a period of about 10 weeks.

Figures 30a-d present images of the treated area, demonstrating the effect of

“the therapy on the condyloma after about 4 weeks' intervals during the period of

treatment.
EXAMPLE 14
Treatment of verruca vulgaris with a tellurium composition
(open use pilot study)
Protocol: :

‘v Twenty;eight:pétients (19 men and 9 wornen) aged 1772 yéars (mean 26

- yéars) wére-érnolied in-an open use pilot study. All patients had typical verruca -
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vulgaris of the hands. Bleven of them had relatively new lesions (of less than 6

months) which had not been treated previously, while the other 17 had long-standing,
heavily pre-treated (including liquid nitrogen, laser, salicylic acid, etc.) lesions,

Two patients were immunosuppressed (post recent heart and bone marrow
transplants). ‘I.‘ An . additional patient had received chemotherapy a fow months

previously fo;f lung: carcinoma (complete remission during the protocol freatment

'period).ana another patient had surgery one month prior to the study for carcinoma of

the thyroid.

All patients were examined by the protocol physicians, so as to evaluate the
ability of AS 101 to eradicate verruca vulgaris and the safety of the tapical application.
' A 10 % solution of ammonium trichloro’ (dioxoethylene-0,0") tellurate (AS-
101) in DMSO ’(Composition 3 in- Example 1 hereinabove) was applied on and around
a single lesion twice daily, two drops in the morning and two drops at night for three
weeks. Patients were examined once a week in the period of freatment and a bi- -
weekly follow up was cérrie,d out for 3-12 weeks post treatment. In patients with
multiple warts, only one wart was selected for treatment. '

A éomplete response was defined as the total disappearance of the wart; a
major response was over 80 % reduction in the size and an overall response in those
who had either a complete response or a major response.

Restl_lfs: - ' )

Twenty-'thrce patients were available for evaluation at the end of the study.v

_Five patients stopped treatment for unclear reasons. After three weeks of treatment, a -

complete respbn'se'waSVobserved in 10 out of 23 (43 %) of the paﬁents and a lesser
responsé in3 outof 23 (13 %). Seven of the patients who had a major response were
treated for another three weeks. At the end of the additional three weeks, one patient
had a complete response while another showed further improvement. ‘

Overall rcspbnsc (complete or major) was observed in 20 out of 23 patients
(87 %) after“3;6 weeks of treatment. The resi)onsc rate was unrelated to the previous
ireatment and was the same for previously treatéd and untreated warts. '

No sidg effocts were observed besides the temporary (several days duration)

black discoloration atound the wart, and somethnés sublingually, which was reported

by some of the“fpaﬁelits’ in the study. Some patieﬁts experienced slight pain for a few
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houts following the application. This pain was significantly less than the pain caused

by the use of liquid nitrogen in the cryosurgical removal of warts.

‘ EXAMPLE 15
T i'eatment of Condyloma Acuminata in females with a tellurivm
‘ composition
) (open use pilot study)

Protocol:

Female paﬁents aged 18 years and up were enrolled in an open use pilot study.
All patients had diagnosed HI"V genital warts.

Patients were exanﬁned by the protocol physicians, so as to evaluate the
ability of AS101 to eradicate Condyloma Acuminata and the safety of the topical
.application.

A 20 % cream composition (Composition 1 described in Example 1 above)
was applied on and around the targeted area twice daily, and was maintained for at-
least two hours before taking a shower. Patients were examined every other week
during treatment and évery two months for a six months post treatment period.

A complete response was defined as a reduetion of 95-100 % in the size of the
warts (averaged); a partial response was defined as a reduction of 70-94 % in the size

of the warts (averaged); and no response was defined as less than 70 % reduction in

the size of the warts (averaged).

Results: :
This study .is still ongoing, and therefore conclusive data has not been

established yot. Preliminary results, however, obtained regarding the 21 patients who

“ completed the treatment indicate a complete cure in 18 patients (835.7 %), following a

treatment period fanging between a minimum period of 14 days and a maximal period
of 84 days (an avc;ége treatment period of 38 days), and no response in 1 patient (4.7
%). Twd patients were drdpped out of the trial voluntarily.

Locdl, light to maderate anticipated side effects such as erythrema, itching,
slight burn and the like were observed in 9 of the 21 patients (42.8 %), whercby non-
local adverse ‘?:'ffects such as allergic reaction or strong local burn were observed in 3

patients.(14.2 %).
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EXAMPLE 16

Treatment of Condyloma Acuminata in males with a tellurium composition
(open use pilot study)
Protocol:
Male patients aged 18 years and up were enrolled in an open use pilot study.
All patients had diagnosed HPV in the anus.

All patients were examined by the protocol physicians so as to evalvate the

- gbility of AS101 to eradicate Condyloma Acuminata and the safety ol the topical

application.

A 20 % cream composition (Composition 1 described in Example 1 above)
was applied on 'and‘around the targeted area twice daily. Paﬁentﬂ were examined on
a bi-weekly bas1s durmg treatment and every two months for a six months post
treatment penod

A complete response was‘ defined as a reduction of 95-100 % in the size of the
warts (averaged);'a‘partialb response was defined as a reduction of 70-94 % in the size
of the warts (éveraged); and no response was defined as less than 70 % reduction in
the size of the warts (averaged).

Results: »

Sinice the studies described above are still ongoing, conclusive data has not
been establisﬁed yet. Preliminary results, however, obtained regarding the 12 patients
who cdm'pletéd' thév’ treatment indicate a cémplete cure in 7 patients (53.8 %),
following .a- h‘eatmcnt period ranging between a minimum period of 42 days and a
maxnnal penod of 1()5 days (an average treatment period of 67 days), and no response
in3 patlents 25 %). One patient dropped out_of the trial voluntarily.

Local, light to moderate anticipatéd side offects such as erythrema, itching,
slight burn a;:gd'they like Wcrc observed in 9 of the 12 paticnts (75 %), whereby non-
local adverse effects such as allergic reaction, or strong local buin were observed in 2
patients (16.6 %). - '

It is apprecmted that certain features of the invention, which are, for clarity,

descnbed m the context of separate embodiments, may also be provided in

‘combination in-a single embodiment. Conversely, vatious features of the invention,
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which are, for brevity, described in the context of a single embodiment, may also be provided
separately or in any suitable subcombination.

Although the invention has been described in conjunction with specific embodiments
thereof, it is evident that many alternatives, modifications and variations will be apparent to
those skilled in the art. Accordingly, it is intended to embrace all such altematives,
modifications and variations that fall within the spirit and broad scope of the appended claims.
All publications, patents and patent applications mentioned in this specification are herein
incorporated in their entirety by reference into the specification, to the same extent as if each
individual publication, patent or patent application was specifically and individually indicated
to be incorporated herein by reference... In addition, citation or identification of any reference
in this application shall not be construed as an admission that such reference is available as
prior art to the present invention.

Any reference to publications cited in this specification is not an admission that the

disclosures constitute common general knowledge in Australia.
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The claims defining the invention are as follows:

l. A method of treating a skin or mucosal membrane ailment in a subject in need thereof,
wherein said ailment is caused by a human papilloma virus (HPV), the method comprising
administering to the subject a therapeutically effective amount of at least one tellurium-

5  containing compound, wherein said at least one tellurium-containing compound is selected from

the group consisting of tellurium dioxide (TeOy), a complex of TeOs, a compound having
general Formula I:
B llzm -
0 (IZ—R|
(Ra—C—Ry),
N | Y*
Xx—Te  (Re—C—RJ
/ |
X (Rc—T—R-) v
0 f‘-Rg
L R |
Formula I
10 acompound having general Formula II:
10
0 C—R,
(R —-([‘,—R)
X\ 2 3/
Te (R4_C_R5)u
X (Re—C—R),
O (‘:_Rs
Ry
Formula II
a compound having general Formula III:
H H
R;—C—0 0—C—Ry,
AN
/Te/\
s R ﬁ—o O_Q—Rm
Formula III

and
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a compound having general Formula IV:

0==C—0, —Cc=0
AN
‘ /Te/\
Rp—C—O O—=C—Ry;s
m(RyR3C) ERigRizin

Rjg—C—0, O0—C—Ry4
AN
/Te/\

o=C—0 0—C=0

Formula IV

wherein:

each of t, u and v is independently O or 1;

each of m and n is independently an integer from 0 to 3;

Y is selected from the group consisting of ammonium, phsophonium, potassium, sodium
and lithium;

X is a halogen atom; and
each of R;-Rz; is independently selected from the group consisting of hydrogen, hydroxyalkyl,
hydroxy, thiochydroxy, alkyl, alkenyl, atkynyl, alkoxy, thioalkoxy, halogen, haloalkyl, carboxy,
carbonyl, alkylcarbonylalkyl, carboxyalkyl, acyl, amido, cyano, N-monoalkylamidoalkyl, N,N-
dialkylamidoalkyl, cyanoalkyl, alkoxyalkyl, carbamyl, cycloalkyl, heteroalicyclic, sulfonyl,

sulfinyl, sulfate, amine, aryl, heteroaryl, phosphate, phosphonate and sulfoneamido.

2. The method of claim 1, wherein said tellujum-containing compound is a compound

having said general Formula [ or a compound having said general Formula II.
3. The method of claim 2, wherein t, u and v are each 0.

4. The method of claim 3, wherein each of Ry, Rs, Ro and Ry is hydrogen.

5. The method of claim 4, wherein X is a halogen atom.
6. The method of claim 5, wherein X is chloro.
7. The method of claim 6, wherein Y is ammonium,
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8. The method of claim 6, wherein Y is phsophonium.

9. The method of claim 1, wherein said tellurium-containing compound has said general

Formula III.
10.  The method of claim 9, wherein each of R;-Ry4 is hydrogen.

11.  The method of claim 1, wherein said tellurium-containing compound has said general

Formula IV.
12. The method of claim 11, wherein n and m are each 0.
13.  The method of claim 12, wherein each of R;s, Ry, Rio and R, is hydrogen,

14. A pharmaceutical composition when used in the method of any one of claims 1 to 13 and
identified for use in the treatment of a skin or mucosal membrane ailment caused by a human
papilloma virus (HPV), comprising at least one tellurium-containing compound and a
pharmaceutically acceptable carrier, the at least one tellurium-containing compound being
selected from the group consisting of tellurium dioxide (TeO3), a complex of TeO,, a compound

having general Formula I:

r f'*lo -
0 C—R,
|
X (R;—C—Rs}y
N | Y
X——}Te (R“_T— RS)u
X (RG—T—R) v
[¢) (|:_R8
e RQ —
Formula I

a compound having general Formula II:
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5 Tm
o\ 0 ?— R,
>
§ X / (Rz_T— R}y
AN
. Te (R4_C_ RS) u
S /
X (Ry—C—Rj,
" 0 C—Ry
o I
O R,
>~
) Formula II
o
8 a compound having general Formula III:
)
o™ R“'—E—O\ /O—C_RIZ
/Te\
R,;—S——O 0-g—R14
S
Formula III
and
a compound having general Formula IV:
o=—=C—0 0—Cc=0
N
/Te\
Rp—C—O 0—C—Rys
CR¢R
MRy R50C) (CRyR7)n
Rjp—C—0O, O—C—Ryg
N
/Te{\
0=C—0 0—C==0
10
Formula IV
wherein:
each of t, u and v is independently 0 or 1;
each of m and n is independently an integer from 0 to 3;
15 Y is selected from the group consisting of ammonium, phsophoniurm, potassium, sodium

63

and lithium;
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X is a halogen atom; and

each of Ri-Rp is independently selected from the group consisting of hydrogen,
hydroxyalkyl, hydroxy, thiohydroxy, alkyl, alkenyl, alkynyl, alkoxy, thioalkoxy, halogen,
haloalkyl, carboxy, carbonyl, alkylcarbonylalkyl, carboxyalkyl, acyl, amido, cyano, N-
monoalkylamidoalkyl, N,N-dialkylamidoalkyl, cyanoalkyl, alkoxyalkyl, carbamyl, cycloalkyl,
heteroalicyclic, sulfonyl, sulfinyl, sulfate, amine, aryl, heteroaryl, phosphate, phosphonate and

sulfoneamido.

15. A pharmaceutical composition identified for use in the treatment of a skin or mucosal
membrane ailment caused by a human papilloma virus (HPV), said composition comprising at
least one tellurium-containing compound and a pharmaceutically acceptable carrier, wherein

said tellurium-containing compound has general Formula IV:

0=C—0 0—c=0
N
/Te<\
Ryy—C—0 O0—C—Rys
m(Ry) RyC) (CR1gRyrhn
Rjy—C—O, O—C—Ry;
N
/Te<
=c—0 0—-C==0
Formula IV

wherein:

each of m and n is independently an integer from 0 to 3; and

each of Rys Rig, Ry and Ry, is independently selected from the group consisting of
hydrogen, hydroxyalkyl, hydroxy, thiohydroxy, alkyl, alkenyl, alkynyl, alkoxy, thicalkoxy,
halogen, haloalkyl, carboxy, carbonyl, alkylcarbonylalkyl, carboxyalkyl, acyl, amido, cyano, N-
monoalkylamidoalkyl, N,N-dialkylamidoalkyl, cyanoalkyl, alkoxyalkyl, carbamyl, cycloalkyl,
heteroalicyclic, sulfonyl, sulfinyl, sulfate, amine, aryl, heteroaryl, phosphate, phosphonate and

sulfoneamido.
16.  The pharmaceutical composition of claim 15, wherein n and m are each 0.

17. The pharmaceutical composition of claim 15, wherein each of Rys, Ryg, Rig and Ry, is

hydrogen.
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18.  The pharmaceutical composition of any one of claim 15 to 17, being formulated for
topical administration and being in a form selected from a cream, an ointment, a paste, a gel, a
lotion, a milk, a suspension, a solution, an acrosol, a spray, a foam, a shampoo, a mousse, a

serum, a swab, a pledget, a pad, a tincture, a patch or a soap.

19.  The pharmaceutical composition of any one of claim 15 to 18, having a pH that ranges

from 4 to 7.

20.  The pharmaceutical composition of any one of claim 15 to 19, wherein said skin or
mucosal membrane ailment is verruca vulgaris, plantar warts, palmar warts, periungal warts,
planar warts, mosaic warts, genital warts, venereal warts (condylomata acuminata), butcher’s
warts, malignant epidermodyspasia verruciformis, advanced intraepithelial dysplasia, cervical
cancer, mepidermodysplasia verruciformis, cutnaeous warts in immunosuppressed patients,

laryngeal papillomas, or oral papilloma.

Date: 6 May 2011
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Figure 6

Figure 7

Figure 8
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Figure 9

Figure 11
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Figure 12a Figure 12b

Figure 12c
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Figure 13a

Figure 13b
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Figure 15a

Figure 15b
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Figure 162 Figure 16b

Figure 16c
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Figure 17
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Figure 18

Figure 19
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Figure 20
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Figure 22
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Figure 24a Figure 24b
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Figure 26a Figure 26b
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Figure 27a Figure 27b

Figure 27¢ Figure 27d
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Figure 28a Figure 28b

Figure 28¢c Figure 28d
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Figure 29a Figure 29b

Figure 29¢ Figure 29d

Figure 29e
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