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tumor. Neoplastic tissue may be charactenzed as being viral, benign, pre-malignant or

15  malignant.

Cell proliferation is regulated by a balance between growth-promoting proto-
oncogenes and growth-constraining tumor-suppressor genes. Oncogenesis can be
caused by genetic alterations to the genome that result in the mutation of those cellular
elements that govern the interpretation of cellular signals, such as potentiation of proto-

20 oncogene activity or inactivation of tumor suppression. It is believed that the
interpretation of these signals ultimately influences the growth and differentiation of a
cell, and that misinterpretation of these signals can result in neoplastic growth
(neoplasia).

Current methods of treating neoplasia include surgery, laser surgery,

25  photodynamic therapy, cryotherapy, chemotherapy and radiation. Chemotherapy
involves administration of compounds having antitumor activity, such as alkylating
agents, antimetabolites and antitumor antibiotics. The efficacy of chemotherapy is often
limited by severe side effects, including nausea and vomiting, bone marrow depression,
renal damage and central nervous system depression.

30 Radiation therapy (radiotherapy) relies on the greater ability of normal cells, in
contrast to neoplastic cells, to repair themselves after treatment with radiation.
Radiotherapy, however, is limited by possible sensitivity of the tissue surrounding the

tumor and further by development of resistance thereto.
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15  to ultraviolet beta rays and chemicals in various cosmetic and skin care products. There
are several types of skin cancers, the most common being basal cell carcinoma and
squamous cell carcinoma, which are both non-melanoma skin cancers.
Basel cell carcinoma develops from abnormal growth of the cells in the lowest
layer of the epidermis. Squamous cell cancer involves changes in the squamous cells,
20  found in the middle layer of the epidermis. Malignant melanoma, which occurs in the
melanocytes, is less common than squamous or basal cell carcinoma but is much more
dangerous. Melanoma is the leading cause of death from skin malignant disease.
Actinic keratosis is a skin condition that sometimes develops into squamous cell
carcinoma. Actinic keratosis (also known as a solar keratosis) is a precancerous skin
25  growth usually caused by sun exposure. The most common sites for these lesions are
the face, ears, scalp, neck, forearms and hands. Actinic cheilitis is a form of labial
mucosa actinic keratosis which occurs on the lips and causes them to become dry,
cracked, scaly and pale or white.
Leukoplakia, representing another precursor condition, is manifested by white

30 patches on the tongue or inside the mouth, which have the potential to develop into

squamous cell carcinoma.
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15  the growth characteristics and the anatomic location. Treatment is also determined by

the previous treatment received, current medical problems and patient's expectations.

Treatment options may be categorized as surgical and non-surgical. = Surgical
treatments include laser or electrodessication and curettage, simple or wide local
excision of the lesion or Mohs micrographic surgery. Non-surgical treatments include

20 radiation therapy, photodynamic therapy, cryotherapy and topical drug therapy.

A surgical treatment of benign, pre-malignant and malignant skin tumors might
not be applicable in all patients. The aggressiveness nature of the surgical techniques
(as cbmpared to non-surgical procedures) may lead, in some cases, to severe
disfigurement due to bony involvement, loss of vision (in cases of tumors located near

25  the eyes) and even death.

Surgical treatment is particularly problematic in treating skin tumors located
near the eyes or in the nose region as well as in treating patients suffering from multiple
tumors and reoccurrences.

Furthermore, surgical treatment is associated with complications such as

30 bleaching, infections, ulcerations, pain, allergical and exematic reactions, healing
problems as well as hypertrophic, kelloidal and painful scars. Such complications often

_require the administration of additional drugs such as steroids (either topically or



excision of the lesion or Mdhs m crographic surgery. Non-surgical
treatments include radiation therapy, photodynam c therapy, cryotherapy and
topi cal dwogotdnasmpy. A surgical treatnent of benign, prermeioigmanis and
mal i gnant skin tunors mght not be applicable in all patients. The

aggressi veness nature of the surgical techniques (as conpared to
non-surgi cal procedures) may |ead, in sone cases, to severe disfigurenent
due t o bonystemically) nmitibiotics sntistptidss ianticqdgnlangss esd dafifferent kéndsock tigsiienear

the eyes) and even death. Surgical, treatnent i ar.ticul arl bl tic i
treating SKMYlatheReams oF frags Ao el ??e"@ér‘\‘:s Veohydraphilie s é&‘?iﬁ“‘&g{gge: | as
i n treatindi;palhAsh ﬁ16§fg',fcfoﬁ{1%c29¥iﬁﬁﬂ@t&)4l tiple tunors and reoccurrences.

re

Furthernore, surgica rea nt is associated with conplications such as
bl eachi ng, i nf &dxei afrtbe malirc eormeing vehenpising a surgiealgproeddusmEpr dseating skin and

reactions, healin obl ens wel | as .hypertrophic, | i nful
scars. > SuéWCBﬁpTe?aég{ CBRET I 35‘?1 l?téiﬁ?le’faéwg h‘ﬁssggﬂfaglloglt ?é? JTH%)C%} g;?hsa%g?t‘lﬂgnal
drugs suckug@qeditRhéleatiofl f@E cERPiME Iblobdossaiphnvessdls.y SSheading bif @anes,
antiseptics, anti coa?ul ants and different kinds of tissuestinulated creans

or drugs, calls i |thadlandcands|ymphhgisrudasion elca dabewli FyngaEIryns pae ey the
(silicon/ Egcgﬁ())rgaﬁr)? ﬁQVel(%%éngq*%ggos}drpgéa{ti&e hfor ) rec & ah@ediﬁglkda fmengAERS when

using a s I" procedur i ng skin and mucosal related cancer is
t he i ntr acp®caitddwithla v88npodaptognosis. cancer cells and the subsequent

penetration of the cells into bl ood or | h vessel s. Sheddi f
cel I s 1Pnto t he At GHamRHYe | t9 nprgicrl éﬁﬁP‘&iqnﬁﬂngorPdgt‘BQt @EWPYSYY icﬁgwgf}ﬁgﬁ%er s

one of th%a{lgg@grtﬁe %Nﬂeo\fﬁ‘éeﬁ&gmkmﬁt (RRShAREY & EMRniVENRAd k&fuires erRGEStand

di stance ne SI's associated wth a very poor prognosis. An alternative
t 0 surgi calisitsreat severali weakaditds oftan moe papptionifohelder k patigntsi aithgd Hepittle DNA

over  severHPOGb S 1 L4 BPBLpTETe AT o oot oyt BEPHERR T, 1%
L'Ompf ?gaf Fgﬁg %%c?d@st, @HdndrR13 Gintl Rk R0 FRTIHR EloSis ESUbdcar. MAYoliRr deWbask gk thee
15 risk of a radiation-induced malignant growth that may occur later, thus radiation is
generally not recommended as the primary treatment in patients younger than 50 years
of age.

Photodynamic therapy involves the topical administration of photoreactive

-chemicals. and irradiation with light strong enough to activate the chemicals, causing
20 them to emit free radicals and destroy pathologic cells. This therapy is currently limited
by its high cost and by persistent skin photosensitivity that lasts weeks.

Cryotherapy is the application of extreme cold to destroy abnormal or diseased
tissue. Warts, moles, skin tags, solar keratoses and small skin cancers are candidates for
cryosurgical treatment. Disadvantages are the lack of margin control, tissue necrosis,

25  over or under treatment of the turhor, and long recovery time.

Topical drug therapy is limited by superficial basaliomas and actinic keratosis
only, to lesions confined to the epidermis. A 5 % of 5-fluorouracil (5-FU) cream
(Efudex®, Valeant Pharmaceuticals) used in conjugation with topical retinoids may
deepen the therapeutic effect and minimize the risk of the disease persisting at the

30 adnexal level but, the treatment is associated with many side effects.
A 5 % preparation of Imiquimod cream (Aldara™, 3M Pharmaceuticals), an

antiviral agent and as an interferon inducer, applied for 6 weeks has also been shown to
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Topical drug treatments of benign, pre-malignant and malignant skin tumors
have been also disclosed, for example, in U.S. Patent application Nos. 11/275,258,
11/924,354, 11/506,469, 10/530,723, 10/310,824 and 10/071,124.
Mardi et al. describe a selenium compound of halogenated and polymerized
20 carbexylic- acid complex hydrate for treatment of benign, viral, premalignant and
malignant non metastizihg pigmented and non-pigmented skin and visible membranous
mucosal lesions or tumors [2001; International journal of Immunorehabilitation 3:23-
31]. - - "
2,2-Dichloropropanoic acid (CH3-CCl,-C(=O)OH; DPA; Dalaphon; CAS No.
25 75-99-0) is a chemical widely used as a water disinfectant and is also used as an
organochloride herbicide as well as a plant growth regulator used to control specific
annual and perennial grasses. The major food crop use of DPA is on sugarcane and
sugar beets. It is also used on various fruits, potatoes, carrots, asparagus, alfalfa, and
flax, as well as in forestry, home gardening, and in or near water to control reed and
30 sedge growth.
The following art describes some of the currently known activities and uses of

DPA as a herbicide and water disinfectant: Appl Environ Microbiol. 2003; 69(8):4375-



Sol coderm(r) (lnvented by S. Mardi) is an aqueous sol ution containing
organi c and inorganic acids in the presence of copper ions. The solution
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verrucae, condyloma acuninata, hemangiomas and papillomas. The use of
Sol coderm i n benign skin | esions gives fusually good cosnetic results.

Sol coder mghpBmatsoMazebioli 2003 5(1):4@-541 ChtrrRes Tokicoh 1998 antl 1):233b8sBull
i ncl udi ng basal and squanmous _cel

beni gn, pEavigt Lot ﬁﬁwlnﬂ??(ﬁrf’léﬁg)?i‘ﬁ%:'?qog‘?ﬁﬂ? gh;@b,g%g%%i@,gf g%,%g‘;d,

for e I [ . At } 7 . :
11 50, 4ged Qe IOV SE AL WcMlipor 1964 TSR Mt MAHOL, 1 be

ﬁ Zel eni ]thrIf)&ZJrﬂmblﬂﬁdl(bfPl?ml Prgsivit 612 36(5p6P§H109i Plad: Lhysielx $961; -3660i688c onpl ex
ydr at e re nt . nj i_ral rremal J ' t

met ast ? zi ﬁz é‘i"@%ﬁ?’é’é’ozn]c?gﬁbﬁgg%gféhi uid ‘%ﬁ”ﬁe'air?gﬂs%q(%)%h%gz{?gus n?nrjlcos al
| esions or tumpyp [i20QkméRia8yN&diRBR! as Al Bediu@l sdlimeingiiaidakbdibinabh®n

3:23- 31]. 2,2-Dichloropropandic acid (CH3-CCl12-C(=0Q) Q4 DPA;, Dal aphon; CAS
No. 75- 99ngign¢sium sehenicité pwiccasid farss DBA inawatoslesyligyid vath amacrighgders al so
used as an _qrganochl oride rhi.cj de. |1, .as ant growt h regul at or
used to ¢ tng'IumsB“é’g??sfu&nﬁﬂﬁuglls AN ltggoré&h‘%&g%pgor%vé%lées. The maj or food crop

use of DPA is OPASHERH tadlecuddidvaighiest DERYE granis/m6l; al tailings peinpof ¥85-190Is
fruits, potatoes, carrots, asparagus, alfalfa, and flax, as well as in
forestify, °Goameliineieaintef, 20502 relatdye drnsity whi &P (Wateg snblr aolubididy Ehyakedge
grow h. Th ol.l-awi.n describhes.s . of VAl y known activities
and uses 8? 9@5}Ab§§nlggr%§f(g?%cfg§eiaxg)ﬁ§v a\}\c/ar&g?t ltplns(itogﬁ—lecg éﬁf@b ppl Environ

M crobi ol . 2003 he 8Q1f8ife 48 DPA 21 hiafuh blsodNk ArHBidays. DOA3andSAll pf #8khewn Chem
Res Toxicol. 1998 |1 (11):1332-8; _Bull Environ Contajn Toxicol. 1990;
45( 3) : 343bepakdpn aroduets. dissolvs. casily 7y wates. Jhey preagpadily W&é‘&?dd%%% Ceﬁé?&‘}

19(1) * 18948dre§ BedauM BIPAPIsQhsoldbl®h orklniB45vents aMRBpidY # G8& Mt build up in
15  animal tissues. A non-metabolized form of DPA was excreted in the urine of animals
fed the herbicide. Less than 1 % of the ingested dose appeared as residues in the milk
of dairy cows that were fed DPA. The safety profile of DPA is very good with no
observed teratogenic, mitogenic or any other significant systemic adverse effects
reported.
20 Epple and Kirschnick, Leibigs Annalen, 1997, issue 1, pages 81-85, teach
oligomerization and polymerization in sodium salts of chlorocarboxylic acids such as

sodium 2-chloropropionate, sodium 3-chloropropionate and sodium 2-chlorobutyrate. - -

SUMMARY OF THE INVENTION

25 The present” inventors have surprisingly uncovered that halogenated aliphatic

acids, such as dichloropropionic acid (DPA), including salts, complexes and oligomers
thereof, are therapeutically potent agents in the treatment of medical conditions
associated with neoplastic tissues such as skin and mucosal lesions and tumors. Such
halogenated aliphatic acids can further be used intracorporeally, for the treatment of

30 internal neoplasms such as solid malignant tumors. _
The present inventors have further uncovered that an oligomer of DPA, a

tetramer in particular, is highly efficient in devitalization of all types of neoplastic



1962; 10:206-10; Plant Physiol. 1961; 36(5):698-709; Plant Physiol. 1961,
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sodi um sal fgl ng@gf‘?}l 085?358&‘9'%% aecsle %qsr%c%&gés&ggdl um 2- chl or opr opi onat e,
sodi um 3- chl or gk OpresumdtiBvetiichs StV UfiirtBeC Idbﬁgﬁkmlhyd ahecesﬁtﬂW/P;Répaﬂ?d Bkt

| NVENTI ON The present inventors have surﬁﬁl Si ng ncovered t hat

hal ogéfat csiredreuel eligamers and pelymgss ¢fi I t5; ltpmepsripglonger
i ncl udi ng 0§§&tngrs conpl exes and ol i goners thereof are therapeutically
potent agents Tn the treatment of nedical condi t| ons associated with

neopl astic ti sguesrdinClho as jséa ctfndnbmhmsnﬂs dfetstmanseram ttharmxssprosldcd a

hal ogenated al j phatic acids, can further i nt oreal I r the
t r eat ment mAthedeltreating femsisal condiiion a&éocé'ﬁf’ & ‘&’a‘?qoa %Pé‘ s}(‘bjec{)

need thereof, the method comprising administering to the subject a devitalizing effective

15  amount of a compound having the general Formula I:

C—2Z

b1

Formula I

20  apharmaceutical acceptable salt or complex thereof, or an oligomer thereof;
wherein: D -
YisOorS;
Z is hydroxy or thiol;
A is a branched or non-branched, substituted on non-substituted, saturated or
25  unsaturated aliphatic hydrocarbon chain baving 1-20 carbon atoms in its backbone
chain;
X is a halogen substituent of the aliphatic hydrocarbon chain; and
n is an integer from 1 to10, representing the number of halogen substituents.
According to some embodiments of the invention, the method further comprises

30  surgically removing at least a portion of the neoplastic tissue.



The present inventors have further uncovered that an oligonmer of DPA, a
tetramer in particular, is highly efficient in devitalization of all types
of neopl asvi2emel4bms i ncl udi ng nalignant cells, a featurecthatoiabdoesss
perform ng, subsequent to, prior to or concontant with the DPA treatnent,
a surgical procedure to renove the neoplastic tissue, while reducing and
even abolishing dissem nation of the nmelignant cells into blood and | ynph

vessel s and t hisgcardRigtionh #bsétaTteniBRUAREMAS 85tHohedhtiGRYhdre if piodided Bhese
present inventors have further uncovered that DPA, including salts and

gl i g?rrer s of henompound gs dagsaibee hetein inithei Manuyeiueneica Mmedisamept faidrealing@ can
e efficiently,utilized in QF e keduci ng or preventing appearance
or re- appgléardé %:%Ongft_lor?aqs?ogcﬁ%{%(i Wétgﬁégﬁ%itgc%sggegs where these are likely to
occur. ghe gr em@rdiﬂg\d/wwwralspm\& dmbsddivaents e the davemridn shere eis gfrovidyd a
prepared and practiced _nqvel _oligoners and polyners qf DPA,..includin

di mers$ t éempsdsaseacribsd dereinfpgriran dhe eatBPe 4{5 mpedicg] cqudition a%fPClate%
enbodi mengﬁ%l eo%ﬁ?tié fxgation there is provided a nmethod of treating a

medi cal conditiodn assocliated with neoplastic tissue in a subject in need

t hereof , the netchodinptosomsienpodinents of the imgntion ¥heOsubj ect a devitali zing

effecti ve anpbunt of_.a conpoun avin e.general, .Forpula |1: a

phar maceut i cal E%@ngatﬁls&ém ngwﬁﬁtgglgﬁa%‘b s J%W'ol i gomer t her eof ;
wherein: Y is QB5dRig th sbieR¥bolier of the Mvienfon & iParlin@RENEEmMON to 4.

non- branched, substituted on non-substituted, saturated or unsaturated

al i phaoi ¢ hydr deaetding orsme ¢mbodigents 26 thaiyontion dwis seleciadsfremdke 8FR¥Pchai n;

it eger T EOREnEGT el g Ay RSl SPORaREER SR Ponioted < "

Accor di ng yh@ecyR B d&YRadicasNttstrafecyinperitadeesl heptaddchl oomtduytl afidindriadecyl.

COMPTESES According to some embodiments of the invention, A is selected from the group
consisting of methyl, ethyl and propyl.

15 According to some embodiments of the invention, the compound is selected from
the group consisting of ethanoic acid, propanoic acid, butanoic acid, pentanoic acid,
hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid, decanoic acid undecanoic
acid, dodecanoic acid tridecanoic acid, tetradecanoic acid, pentadecanoic acid,
hexadecanoic acid heptadecanoic acid and ectadecanoic acid, each being independently

20  substituted by at least one halogen atom.

According to some embodiments of the invention, the compound is selected from
the group consistihg of ethanoic acid, propanoic acid and butanoic acid, each being
independently substituted by at least one halogen atom.

According to some embodiments of the invention, the compound comprises two

25  halogen substituents.

According to some embodiments of the invention, each of the halogen atoms is
independently selected from the group consisting of chloro and fluoro.

According to some embodiments of the invention, each of the halogen atoms is
chloro.

30 According to some embodiments of the invention, X is a substituent of a carbon

atom positioned from 0 to 2 carbon atoms away from the C(=Y)Z moiety in the

hydrocarbon chain.



surgically renoving at | east a portion of the neoplastic tissue.According
to an aspect of enbodinents of the invention there is provided a use of a
conpound we 2dagasissed herein in the manufacture of a nedicranEnb/odoass
treating a nedical condition associated with neoplastic tissue. According
to an aspect of enbodinents of the invention there is provided a conpound
as described herein, for use in the tr&atnent of a medical condition
associ ated Wi t i cBSARIA® dofmet dnftsodmens 60 fidi iRgeritions HIE agubaiterof @ cafbonhe
invention Y is O According to sone enbodi ments of the invention Z is
hydr oxy. Aeoadiagsgt toghe GieY Wapeiityriinthe hydrogpbon ghaRt i on n is an i nteger
from1l to 4. Agc L t i : i tion, Ais selected
fromthe groupgggélrg?@f)ﬁgmggﬂﬁ)gg{%ﬁqlg %ﬁﬂ%?}vgiﬁtrl%%a i’s'}% tl'yl , pentyl, hexyl,
heptyl, octyl, Agosing tdeoile enibodanatts ofthel oxhtion, X Behldro anénisdecyl ,

pent adecyl, heptadecyl, octadecyl and no agfcrl. According to sone

enbodi frent s of AcRrding, dot SO8¥, eﬂ‘&é“’%"éﬁ%é’te et IyEMH P obFmRAHG & |2h?g of
met hyl, e .3+ According to sone enbodi nents of the invention,
t he conpoggﬁh¥§ﬂggﬁg%?%%dfron1the group consisting of ethanoic acid,
propanoi ¢ aci d Acbotdinppiocsoari enbastiments of theaioiventione shereompozgad ds inhieforanedi ¢
acid, octanoj.c acitg, npnanoi ¢ aci d, decanoi c acid undecanoi ¢ acid,
dodecanoi 8PP Pef&Rbnoi ¢ acid, tetradecanoic acid, pentadecanoic acid,
hexadecanoi ¢ ag o ¢ RIQERNGhEodinkAts IR theofmbaltRma iR dligdfied is Sdeadiedfromg

i ndependently substituted by at |east one hal ogen atom According to sone
enmbodilfrentle gfoup mensistiegof @ntrimésea deliginein@ pentapiredteFamenb @ HeRI2GED (AR
consi sti n% of et hanoi c a@ dd [ra anoi ¢ acid and butanoic acid, each being
i ndependeRERAPCEFPARGE &Y $§°AM™Teast one hal ogen atom According to sone
enbodi ments of Adderdinp ®NdonembddimearRTe Wl inventur, siesoligomdnads eglected such

substituents. According to sone enbodi nents of the_ invention, deach otf.' t he
hal ogen athatitsisize selectively fits an intercellular space in the neoplastic tissue and does not fit

a normal tissue in close proximity to the neoplastic tissue.
15 According to some embodiments of the invention, the oligomer is a tetramer.

According to some embodiments of the invention, the oligomer is selected from

the group consisting of:

Cl CHy cH, Gl
CHa
HsC 0 0 0
0 O=0oH
O"bn ©on - OH ;

. CH, CHa CHs CHg
HO~H/(’;|\ O—K(L\O—;(jm\ 0~|]/i|\ Cl
0 o] 0 O .
Cl CHa HyC cl
CHs
H3C o} 0 ¢ o
OH
ooN, %on o 0 ;

20



i ndependently sel ected fromthe group consisting of chloro and fl uoro.
According to sone enbodi nents of the invention, each of the hal ogen atons

i s chl or owoAcnpngissg to sonme enbodi nents of the inventi @oI/IX0160®455
substituent of a carbon atom positioned fromO to 2 carbon atons away from
the C(=Y)Z noiety in the hydrocarbon chain. According to sone enbodi nents of
the invention, X is a substituent of altarbon atom adjacent to the C(=Y)Z
noi ety in the gydrodztpon ehai n. Acggrding to sone enbodi nents of the
invention, Aig$ ethyl. Accorging to ko nbodi nents of the invention, X is
chloro ang g1 di SO i ments of the invention, the
conpound i S 8 - gia | of oplf opandi d| acfld. Accordi ng to sone enbodi nents of
the invention, athe CoPpourd is in@ formof an oligoner thereof. According
to sone enbodi ments of the invention, the oligomer is selected fromthe
group congadting of a triner, a tetraner, a pentaner, a hexaner, a

hept aner, an octaner, a nonaner and a decaner. According to sone

enbodi ments of the invention, the oligoner is selected such that its size
sel ectively fi&f an ¢ty erggl | ul ar ggpace in the neoplastic tissue and does

not fit a nor tiskue i p tlose groxinmty to the neoplastic tissue.
Accor di ngyt I of Hsnvention, the oligomer is a tetramer.
According to me~enfhodi t iOne invention, the oligoner is selected
fromthe groncﬁpns sbHng dPHartdl According to sonme embodi nents of the

i nvention, the compound is in a formof a pharnmaceutically acceptable salt
or a conplex of the salt. According to sone enbodi nents of the invention,

e phar maceut cal | accept abl e el OF wEQMRl En, (€65 Bhob 5 BT of oM

a pharmaceutically acceptable salt or a complex of the salt.
According to some embodiments of the invention, the pharmaceutically
acceptable salt or complex thereof is selected from the group consisting of a selenium

10  salt, a magnesium salt, a potassium salt, a calcium salt, a zinc salt, a copper salt and an
iron salt.

According to some embodiments of the invention, the compound forms a part of
a pharmaceutical composition which further comprises a pharmaceutically acceptable
carrier.

15 According to some embodiments of the invention, a concentration of -the
compound in the composition ranges from 20 weight percents to 100 weight percents of
the total weight of the composition. According to some embodiments of the invention, a
concentration of the compound in the composition ranges from 70 weight percents to 90
weight percents of the total weight of the composition.

20 According to some embodiments of the invention, a devitalizing effective
amount of the compound ranges from 0.001 ml to 5 ml of the composition per a
neoplastic tissue diameter of 1 cm.

According to some embodiments of the invention the neoplastic tissue is selected
from the group consisting of viral, benign, premalignant and malignant tissue.

25 According to some embodiments of the invention the method further comprises

surgically removing at least a portion of the neoplastic tissue.



salt, a magnesiumsalt, a potassiumsalt, a calciumsalt, a zinc salt, a
copper salt and an iron salt. According to sonme enbodi ments of the

i nvent i onwotom/asrspound forns a part of a pharnmaceuti calpcranmasgidousn whi ch
further conprises a pharmaceutically acceptable carrier. According to some
enbodi ments of the invention, a concentration of the conpound in the
conposi tion ranges from 20 wei ght percénts to 100 wei ght percents of the

t ot al tWEI ght Off&ct:dslﬁirrgoIﬁf_pQ;‘:s)hteic @mﬁoéﬁmtﬁiolﬁgthkoirwemmenﬂwdmmws isoffurthes

i nvention, a concentration of the conpound in the conpasition. ranges from
70 wei ght CHBPRERESSUDEPAIENINE @‘I’H“%ﬁ‘?fé‘gf@ AMPHD tB’tS&Hg%}é‘?l%FV%‘FﬁF%e&’e
conmposi ti gy, lé@ig%?_jeng to sone enbodi nents of the invention, a devitalizing
effective arount of the conmpound ranges from0.001 m to 5 m of the '
C(r)mrrpg_si tion pfeAceordmgpioawniecembcsﬁmentd iofithet mvention] thenmedicementi if dor esesidme
enbodi nents of the ipventian the .neoplastic tis s sel.ec: fromthe
group %on§‘?‘§?‘i“ﬁ5mb‘fm iSPr&I“faﬁESé?fpﬁYff‘g ﬁflﬁﬁszlaipg?ﬁté% &gﬁ%n?%%?séﬁg}rs\@%t i ssue.
According to s@aBoAMROdLMBAhLE embbligneniy &It it ihbéntival e mbdidagtentoRpri ses
surgically renoving at |east a portion of the neoplastic tissue.According

to sone endwitisiend spristt toheconearmitanit owith,t pe sieseRwnt | @ sugicAly remRpinesthhg,
subsequeptet? gidn?ssnl stering the conpound, histologically evaluating the
neopl asti WY G ‘Kecording to some enbodi nents of the invention, the
med It carren]E It f, W&bor'dli@ folsopTehbadimentsViiftthe Snvegiiom| thy nredimuienyisatuchabast a
portion o e neoplastic tjissue. According to sq enbodi ments of the

i nventl) on subsheuert dp cadmipisteriaga i AIRQINE hbﬁtql%lc%lg e?f%ﬁ%t&ﬂﬁngl% PeQRIASHC o

subsequen i@ o8 'g d¥edr €Movi ng the neoplastic tissue. According to some
enbodi rren%lg gfc Iﬂ%gblI%(I\)/enetdl'on, t he nedi canent is such that subsequent to

admi ni stering Aveodanousome enitidirhes ofithe ynentibuythé agmpoundris bpingdor ese
in combination with surgically removing at least a portion of the neoplastic tissue.

According to some embodiments of the invention the compound is being

15  administered prior to, concomitant with, or subsequent to surgically removing the
neoplastic tissue.

According to some embodiments of the invention, the compound is being such
that subsequent to administering the compound, histologically evaluating the neoplastic
tissue can be performed.

20 According to some embodiments of the invention, the medical condition is
associated with malignant neoplastic tissue, the method being for reducing or abolishing
dissemination of malignant cells into blood or lymph vessels.

According to some embodiments of the invention, the medical condition is
associated with malignant neoplastic tissue, and the medicament is being for reducing or

25  abolishing dissemination of malignant cells into blood or lymph vessels.

According to some embodiments of the invention, the medical condition is
associated with malignant neoplastic tissue, and the compound is being for reducing or
abolishing dissemination of malignant cells into blood or lymph vessels

According to some embodiments of the invention, the dissemination of the

30  malignant cells is associated with a surgical procedure.

According to some embodiments of the invention, the neoplastic tissue is a skin

or mucosal tissue.



ti ssue can be perfornmed. According to sonme enbodi ments of the invention,
the conpound is being for use in conbination with surgically renoving at

| east a pwothmm4sfsst he neopl astic tissue. According to gomaLBIWOMUsENtS Of
the invention the conmpound is being admi nistered prior to, concomtant
with, or subsequent to surgically removing the neoplastic tissue Accordi ng
to sone enbodi nents of the invention, e conpound is being such that
subsequent to A@mrdmgt@rsmetﬂmd)@emarﬂi thpj igventiog dbg Ilﬁﬁd&ﬁélcﬁaﬁtlﬁg Bhe

neopl astic.tissue n erf . 0 .’F’Hﬁ af TR art he

i nvention® I?Cflieedsﬁr@ @bel gr(%ﬁ ?étn 8f §§§%¥:&a€ﬁﬁ&%sﬁh [ gngnt négbl ast ic
tissue, Bﬁdéﬁﬁidﬁ%v’@@ i(ivgud Mteﬂaﬁg)qudvgs aebakod loﬁ hamg;sms detradeatiab Newfs,
mal i gnant cells into blood or |ynph vessels. rdlgg to some.enbodi nents

of the i newes @HosushSkidagsarnd AsERchesians.s Epidermal oinelisign: Ayt PehaseRUs
neopl ast i }lﬁeﬁ-&ﬁ%‘g M?lﬂg)lé Qf‘r r?)?r aga@ﬁem c%l @agl'tlﬂﬂm{ omhSHal RYuLHAS Nelvg i Ng

di ssem na nan s into I'ynmph vessels. According to
sone enmbo@pimdht celiofSpithendvme degithetvid), GaantediinaNevesn diled Daviss Neyspef tadd with

mal i gnant | ast t d
2ol shi nBeanusERon | AR RN MRPECENTY Pregputy reerysitg o
Accor di ng A&,go?(g%rﬁyb%mgﬁﬁ idha,! NRincAYAINT | M&us! NNeVLS S eAllaR@lsi O(Bpadert he

mal i gnant ¢ S 1s gssociated wth a sur gi cal procedure According to sone
enbodi rri ntesl;arrgiectdsel),l Reckingawsen distasen¥oppEBromatisissStgeoide form KHppaskeraiosiss al
ti ssue. Acco

nbodi
condi £¢ ona?‘i ? éﬁlé‘f?f"é‘ %ge V?ﬁeésﬁ? (r‘}tﬂ% o Hg?g‘fﬂ %g%f%‘%eglor r fel{ﬁgl eﬁé vy s,
Epi der mal whgy h‘ﬁm)'—b@ﬁﬁﬂéla@ﬁbd@reﬁﬁha RaMdsis, ( Veirica phings @onﬁllomMM1mainaceus

of Jadassohn, |ntrader mal Nevus, Nevus, pilosus, Skin tags and acyochordons,
Epi der nal Madisssersn entAgsYm, Qelﬂ&t“eb%@toﬁkﬁp@l&“&%ﬁ QOHMPQW‘B}S ‘%éesf’rs‘?’n{ﬁ}‘r'&?

Cear cel Is1mp €X Eiltl](? @&lllsCQEQﬂPngndi&\éHSKeHﬁJaQaﬂ%ﬁUﬁna Trychoepitheliomas, Multiple

displastic Nevi, Arsenal keratosis, Juvinel pseudomelanoma, Superficial basal cell

15  carcinoma, Basal cell carcinoma, Nodular basal cell carcinoma, Basal cell pigmented
nevus syndrome-Basaliomas, Squamous cell carcinoma, Merkel-trabecular cell
carcinoma, Nevus sebaceus of Jadassohn with basal cell carcinoma, Superficial
spreading melanoma in situ and stage 1a, Nodullar malignant melanoma in situ and stage
1a, Kaposis hemorrhagic sarcoma (Early macular lesion, non-AIDS related), oral visible

20 lesions, Lentigo malignant melanoma, Papillomas, Fibroepitheliomas, Hemangiomas
and Hyperplastic or Hypertrophic Lesions, Neurofibromatosis-1 (Recklinghausen
disease), Neurofibromatosis-2, Erosionen (ectopie), Polipus, Posthysterectomie,
granulomé, Endocervieitis, ‘cervical viral warts such as melluscus contagious and
condiloma acuminate; nabothian cysts; Epistaxis (contact bleeding from erosion of

25  cervix).

According to some embodiments of the invention the medical condition is
characterized by multiple skin and/or mucosal lesions.

According to some embodiments of the invention the medical condition is
peripheral Neurofibromatosis (Recklinghausen disease).

30 According to some embodiments of the invention the medical condition is

caused by irradiation (e.g., sun irradiation and/or photoirradiation).



Spindle cell (Spitz) nevus (epitheloid), Gant Hairy Nevus, Blue Nevus,
Nevus of CQta, Dermatofibroma, Angiofibroma, Miltiple cherry hemangi ona,
Pyogeni c woanw/asms Angi okeratoma, Lynphangi oma, Juncti ecaliLNewu®gssNevus
Araneus (Spider telangiectasia), Reclingausen disease, Neurofibromatisis,
Steroi de form Hyperkeratosis and Papillomatosis, Nevus vascul osus, Nevus
depi gnent asus, Nevus flamreus (Portw néd3stain), Xanthelasma, Verruca

vul garis, Verr ug@oflige séeié)dinboditneatusn thatinvantivbthel sdministendgisi affaeted
Actinic ker atosi s, Cut aneus horn, Bowens disease, Lentigo sinplex and
senilis, [med ’g’o rral i gna, Kerat oacant homa, Trychoepitheliomas, Miltiple

di splastic Neviy..Af§ Eg@as&‘%‘r %gﬁ(?dlﬁlent;lb\f'tﬁ@ {nvEREHOGERh ARG Rent %Uﬂ%ﬁlafédm

basal cell carC|nona carci noma, Nodul ar basal cell carcinonm,
Basal cel foptopitelnddasiniseution. syndr one- Basal i onas, Squarmus cell carcinom,

Mer kel -trabecul ar cell carcino Ne b f] h
cel | A ¢\ normACSHRRE 1€ AT BHIPRIS 4 G GHETA<PS JeaRA L ety 7

Nodul | ar %Eﬁlﬁpﬁgﬁlenm anonma in situ and stage la, Kaposis henorrhagic
sarcoma (Early macul ar |esion, non-AIDS related), oral visible |esions,
Lentigo mali gna’mcorcbilgrlmmmePapbbdhma§ oFithy @@mﬂtlﬁéltbérfﬂ%dlcﬂlie@ﬁﬁloé‘rrﬁs and

Hyper pl ast Ef?@ﬁ%?%% h %ﬁl% SI Og?%)ﬁge ure(%lfr QEO@L&%ﬂﬁn&mg '3%&%8%511888@“59”

di sease), ctopie

Post hyst era@&é@%rﬁa Kileaditt QaFsindoid] At aidét Qhﬁchﬁ)maq ehytoiibtaneer, atachenl tcancench as
mol | uscus cont'agi ous and condi | oma acum nate; nabothi an cysts IS
(cont &6t iboae dirigingted rinmopsiush & beae vﬁa%)om%cléfé}ndltﬁlfﬁo% U gh‘b‘gﬁll ?ﬂat s of

the invention Palgﬁ)n{ﬁedlgré Co0diL, o%mcaqhaéa%%&er 'éh%ﬂdlf&lar%ihﬁ' PlForakik,

and/ or mué6sar Tesions ccording to sone enbodi ments of the invention the
nedi cal cenefiddaptindrda @ldrpdueciadmiearabpar ypioros cystaRaoichicingiza, smhrydinglease) .
According to sone enbodi nents of the nventi on medi cal condi tilon f's
caused by CRFGngMa jcgothgligsarcomyp, epg Péf’cnil"bn %‘&'&6‘?1 carcinoma,  esophagea

phot oi r r adh aki K - @‘%\Fei %9' fiEhdrO RRAEEHRLdihERBESBhstbig, | Kipafit | edicinb@a,

adm nistering 1s’e
15  leiomyosarcoma, liposarcoma, lung carcinoma such as bronchogenic carcinoma, small

cell lung carcinoma; lymphangioendotheliosarcoma, lymphangiosarcoma, medullary
carcinoma, medulloblastoma, mesothelioma, myxosarcoma, pancreatic —cancer,
oligodendroglioma, osteogenic sarcoma, ovarian cancer, pancreatic carcinoma, papillary
carcinoma, papillary adenocarcinoma, pinealoma, prostate cancer, rectal cancer, kidney
20 cancer such as renal cell carcinoma and Wilms' tumor; retinoblastoma,
rhabdomyosarcoma, sebaceous gland carcinoma, seminoma, stomach carcinoma,
synovioma, sweat gland carcinoma, testicular tumor, uterus carcinoma, and metastatic
disease of the respecti\}é 'primary cancer. -
According to some embodiments of the invention the administering of the
25  compound is effected by contacting the neoplastic tissue with the compound.
According to some embodiments of the invention the administering is effected
incorporeally.
According to some embodiments of the invention the administering is effected
locally, stereotactically or intravascularly.
30 According to some embodiments of the invention the medicament is formulated

for intracorporeal administration.



topically. According to sone enbodi nents of the invention the nedicanent is
formul ated for topical adm nistration. According to sone enbodi nents of the
i nvent i orwbphelonaepkastic tissue is an internal tissue. ACTALIHNOYOUSTS SOMe
enbodi ments of the invention the medical condition is selected fromthe
group consi sting of acoustic neuronma, adenocarci noma, angi osarconsg,
astrocytomm, bile duct carcinoma, bl adtfer carci nonma, _thyr oi d cancer,
tracheal canceAccasding torsoierrmbadiments of shecinversiasothe adayirisirationps gffectednor
such as ghk&%gs%?Qnﬂ%H%§P$ﬁﬁhgﬁﬁmﬂ9ﬁ.aSt cancer, cervical cancer,

chondr osar comng, Chotdo , choriocarci’noma, colon carcinong,

crani ophar yngi ageordingstoasie asgeat of raibedintstiy yo ikl ib@htom oiidde is provided a

endot hel i osarcoma,  ependynong, . epi.thelial carcinoma, esagphageal carcinong,

Ewing's tfted dliredusing eorkelishisgutizrminalion semalieagat ¢edls diiocd Rlopd and/or
| el onypsa vedsbPOF Y GOFRct e CRATH RO Beaidftbn? 3sBLARAN QRN hEiE AL NOMa,
. fyrrp % ot he l'ynmp

smal | cel ung car ci nons, angi oen | osar conm, angi 6sar conm,
medul | ar yneopiastio tissme ang dubjectbd &5 & sungjcahpmotdizt famamomngad deasoaportipandr eat i ¢
cancer, oligodendrogliqna, 0steogenic. sarconmm,. ovari.an cancer, panpcreatic
ROl R g ST e e b e

prostate gaéaslor cbB&nfitant ¥ithahe sitcflaPYroeadizEra SGHIiARg efB@iveCAhdunt 8f &1 NOMA
and Wl ns' tunor; retinoblastom, rhabdonmyosarcoma, seébaceous gl and

car ci nonasompatind @sdescsibedrbertincar ci noma, synovi oma, sweat gl and carci nona

i nor _ | 2, 9
rospettive pri eyt an g ar Ao BRrEEHERE HhishiBh RRES B Sbrief avsn i on

t he adnm nbsd esmpeurdf astdeecridnetial in theahdrti@tef aCoBlieahémdoi RalutiagErast i c
tissue with the conmpound. According to sone enbodi nents of the invention
t he adni nibplishingdlissemiption pbmaligrasf sellsdatoablood and/or lymph vessel of a subject

having a medical condition associated with malignant neoplastic tissue and subjected to
a surgical procedure for removing at least a portion of the malignant neoplastic tissue.

15 According to an aspect of embodiments of the invention there is provided a
compound as described herein, identified for reducing or abolishing dissemination of
malignant cells into a blood and/or lymph vessel of a subject having a medical condition
associated with malignant neoplastic tissue and subjected to a surgical procedure for
removing at least a portion of the malignant neoplastic tissue.

20 - According to some embodiments of the invention a devitalizing effective amount
of the compound ranges from 0.001 ml to 5 ml of the composition per an neoplastic
tissue diameter of 1 cm.

According to some embodiments of the invention the neoplastic tissue is skin or
mucosal tissue.

25 According to some embodiments of the invention the medical condition is a
metastasizing malignant skin or mucosal tumor.

According to some embodiments of the invention the medical condition is
selected from the group consisting of Superficial basal cell carcinoma, Basal cell
carcinoma, Nodular basal cell carcinoma, Basal cell pigmented nevus syndrome-

30 Basaliomas, Squamous cell carcinoma, Merkel-trabecular cell carcinoma, Nevus
sebaceus of Jadassohn with basal cell carcinoma, Superficial spreading melanoma in

situ and stage la, Nodullar malignant melanoma in situ and stage la, Kaposis



According to sone enbodi nents of the invention the admnistering is
effected locally, stereotactically or intravascular”™. According to sone
enbodi menye 20fo/t4Bmsi nventi on the medi canent is fornul at @dTinz010/000455
intracorporeal adm nistration.According to some enbodi ments of the
invention the admnistration is effected |ocally, stereotactically or
intravascul arly. According to an aspect of enbodi nents of the invention
there is pemorrisheit sarcehi @arhf maedarciesign,aronaADS sdlated) sidsbentigoanilignaot

mal i gnant cells into a blood and/or |ynmph vessel of a subject having a

medi cal cBSHPPTMEn associated with nali gnant neopl astic tissue and subjected

to a surgical RraGaRY & E&he 'EMRGiME of! BB SihvéntiRAr theOmedicall Bendidd Gnant
neopl astic tissue, the nmethod conprising adm nistering to the subject,

prior to ocharaerizedibyamiltipletskint 4nd/agumusosalllesionscedur e, a devitali zi ng

effecti t of. d . d icbed . i n. j .an -
of e mant SAGFOTITE hORRE | SHATRER®(of B ooy s, cBeAPAE Sondhidl pect

descri bedchge®byirtddidion (98N ¥haatdifioaland/orpEoorradidtiohpr reduci ng or

abol i shing di ssem nation of malignant cells into a bl ood and/or |

vessel of a subjcewdingaioi Sﬁ’gleaefﬁ’@;@ﬁ@ﬁmscﬁfﬁb‘? invsations sscadmipistaring s ﬁéﬁég‘gaant
neopl ast i go tLague and subjected to a surgical procedure for renoving at
least a p PIEOn of the mali ghant neopl astic tissue. According to an aspect
of embodi nent s Aetordiig toRumBtentboditharteof the pnentide theamedicpuoentds émidated i bed
herein, identified for reducing or abolishing dissem nation of malignant
cel | s19 nt éprdopird gdmimsraion ynph vessel of a subject having a medical

condition asso ic@&rﬂﬁxg ot Bori®lehfbddither?e @P (RS idventib® IHE nddlslastiebiiRaé a6l aho a
surgi cal procedure r renmoving at |east a portion of the malignant

neopl ast i int¢mnaldissue.According to some embodi ments of the invention a
of 't he compos! BT 'SromEonaaPEnE EE gl arRRREIG ORI R 1R g 1
some enbodhApai i9EifEAEd by ¥orthétRng thdBedpRRAL &SdueGrith 8 dmpSusski n or
15 According to some embodiments of the invention the administering is effected
intracorporeally.
According to some embodiments of the invention the administering is effected
locally, stereotactically and/or intravascularly.
According to some embodiments of the invention the administering is performed
20  during a surgical procedure.
According to some embodiments of the invention the medicament is formulated
for intracorporeal administration. »
According to some embodiments of the invention the medical condition is
selected from the group consisting of acoustic neuroma, adénocarcinoma, angiosarcoma,
25  astrocytoma, bile duct carcinoma, bladder carcinoma, thyroid cancer, tracheal cancer,
bone originated tumor such as bone sarcoma, brain tumor such as glioma and
neuroblastoma; breast cancer, cervical cancer, chondrosarcoma, chordoma,
choriocarcinoma, colon carcinoma, craniopharyngioma, cystadenocarcinoma, embryonal
carcinoma, endotheliosarcoma, ependymoma, epithelial carcinoma, esophageal
30 carcinoma, Ewing's tumor, fibrosarcoma, hemangioblastoma, hepatic carcinoma,
leiomyosarcoma, liposarcoma, lung carcinoma such as bronchogenic carcinoma, small

cell lung carcinoma; lymphangioendotheliosarcoma, lymphangiosarcoma, medullary



nmucosal tissue. According to sone enbodiments of the invention the nedical
condition is a netastasizing malignant skin or nucosal tunor. According to

some enbogoBNys3@k the invention the nedical conditionpicgefh@6sgss from
the group consisting of Superficial basal cell carcinoma, Basal cell

carci noma, Nodul ar basal cell carcinoma, Basal cell pignmented nevus
syndrome- Basal i omas, Squampus cell cateci noma, Merkel -trabecul ar cell

car ci NOMBg, HAYME, Sﬁﬁﬂﬁlfdb‘las@émaﬂ adassotheliond, h hpeshrco@b)  paddrtatiemecancer,
Superficial spreading nelanoma in situ and stage la, Nodullar malignant

mel anoma ¢ligosiendrogliems tostregtc S@(ﬁ%@al %@%Wﬂfﬁgl%n§§?tm°1PE§?’l RAPHEEY| ar

| esi on, non-.Al DS reI ted d 0 sone
enbodi nen?a§018?m?h%a | nv A ?Igorr%g]i hng) 0%@@%%@29%?12%? gérrl lzdgge%y

mul tiple edicer anebhor asnueashl cblesuoamrloma:candii Wiltns' s omeore nhesitiobtstosmapf t he
i nvention the nedical condition is é;aused by irradiatio

i rradi%ti B#b ‘éﬁﬂi}'%afcﬁﬁ@t oﬁebﬁ%ﬁeilat $IaRg . CHEDGRR; npgorg@mgp@?fygg{c?ggﬁ}%glaof t he
i nventi ong] g%o?rgagns@'eﬁ[ ahd TatEndihd, et@étﬁ:qlaTrQQﬂan;‘lﬁth’ms%?&ﬁ&hi‘gort ReRSABC

embodi ment’s e invention the redicament is fornulated for topical
adm ni st r dis¢ase of theaespdcting pronayeeneenbodi ments of the invention the

neopl astic tisgue i.s an internal .tiss Acc I 0 s of
the invention ?‘ﬁ%org’d‘ﬁﬂ 19; &t asnefy OBF"@H@ ﬁr‘ilge f@egg?ré@feé% lg?r aret%a%:t i ﬁg
the neopl ggliof df MatiGndVal fystehfic GaMRAY '}Qspoﬁﬁé?ﬂf fiengialighafQEndRTtntaNY s of
the invention the admnistering is effected intracorporeally. According to

some @hbouialigmans celfls, tthe methechcowprising administesing it igsybiech fip giced dhereefap | v
stereot acﬁxlega%lzalllt\(caﬁndlﬁgctn}enz}nrlo%\ﬁ?gf: g (S’J}nymd as described herein.

According to an aspect of embodiments of the invention there is provided a use
of a compound as described herein in the manufacture of a medicament for inducing a
systemic immune response to pre-malignant, and/or potentially malignant cells.

15 According to an aspect of embodiments of the invention there is provided a
compound as deseribed herein for reducing or abolishing dissemination of malignant
cells into a blood and/or lymph vessel of a subject héving a medical condition associated
with malignant neoplastic tissue and subjected to a surgical procedure for removing at
least a portion of the malignant neoplastic tissue.

20 According to an aspect of embodiments of the invention there is provided a
method of inducing a systemic immune response to malignant cells, the method
comprising administering to a subject in need thereof a therapeutically effective amount
of a compound as described herein. | |

According to an aspect of embodiments of the invention there is provided a use

25  of a compound as described herein in the manufacture of a medicament for inducing a

systemic immune response to malignant cells

According to an aspect of embodiments of the invention there is provided a
compound as described herein for inducing a systemic immune response to malignant
cells

30 According to some embodiments of the invention, the administering is effected

topically.



According to sone enbodi nents of the invention the admnistering is
performed during a surgical procedure. According to some embodi ments of the
i nvent i onrwohelomgissanent is formulated for intracorpor ezcradmoi®ussat i on.
According to sone enbodi nents of the invention the nmedical condition is
selected fromthe group consisting of acoustic neuroma, adenocarci nons,

angi osarconmm, astrocytomm, bile duct cafcinoma, bl adder carcinom, t hyroi d
cancer, trachealccomiigeto, sdnenembodimenatafdhe inventiey dhe administeringaiscbfestedbr ai n
t unor such as l%ﬁﬁa and neur obl astoma; breast cancer, cervical cancer,
chondr osafEePOERYYdoma, chori ocar ci nona, col on carcinona

crani ophar yngi oRerdsypSloddaRAGMH IOt of BiEIhY&TIRL, 48 meddiaifent is formulated
endot hel i osarcoma, ependynona, epithelial carcinona, esophageal carcinona,

Ewi ng' s ttﬁmraoplcahddmisiatrm hemangl obl ast oma, hepatic carci nomg,

| ei omyosar coma cona, [ 0 %Q i noma,
smal | el | Iun II%O @rﬁ&mel%bp%a?a[ %k ?ﬁe?ﬁ%gaﬁ%(#?néad? %ggsgr?gqlglggegcona
medul | aryff@;rlﬁtrﬁt@?oremmlh@tbzltﬁﬁt ona, rresot hel i oma, nyxosarcone, pancreatic
cancer, oligodendroglionma, osteogenic sarconma ri an cancer, pancreatic

car ci nonm, paplchaidyn&@rS@mcﬂWOdﬁa‘EﬂW phihg 1%‘G§h%é € PYSIFTRIC IS FespRnSe

prostate Canc%hateu% gﬁ Kin g‘ﬂﬁ GRSl redfolls@s renal cell carcinoma
ora (S (4 ses

and W1 ns tunor ﬁ‘[“I no %gonyosar c%%a, sebaceous gl and

car ci noma, SemA(UQUH].ln§tt0mﬂib emhndnmsms (ﬁyﬂwiimtiomv\ﬁm mgitlsodd ig fntheroma,

testicular tunor, uterus carc metastatic sease of fhe respective

pri mad§ c&ﬁ@BPSln&@é@PHFtﬁ@“&@t ﬁs'ﬁiﬁééf lea§t onAATHIURE {ng 8198 #E"F nvent i on

there is provi %&98 REYH SRS cjnBOliGienss Bf SHS iR iohn!ThE nddRSHRMNS Suither
pre-mal i gnant, /[or° potentially malignant cells, t he net hod conpri sing

admi ni st eccom@rites ah leastyredmnumostémdlatingpgeat. a t her apeutically effective
embodi mont & of ARBHIRG BnFH, CTRBTENTE B Uy eg e S RaEahr e i
descri bed Bghfiafioh Withhe 18N sifedfmimii®s@huRtiiBdgganent for inducing a
15 According to some embodiments of the invention, the immunostimulating agent
is Granulocyte-macrophage colony-stimulating factor.

According to an aspect of embodiments of the invention there is provided a use
of a compound as described herein in the manufacture of a medicament.

According to an aspect of embodiments of the invention there is provided a

20 pharmaceutical compesition comprising, as an active ingredient, the compound as
described herein, and a pharmaceutically acceptable carrier.

According to some embodiments of the invention, the composition is being
packaged in a packaging material and identified in print, in or on the packaging
material, for use in the treatment of a medical condition associated with a neoplastic

“25  tissue.

According to some embodiments of the invention, the composition is being
packaged in a packaging material and identified in print, in or on the packaging
‘material, for use in reducing or preventing dissemination of malignant cells into a blood
and/or lymph vessel of a subject having a medical condition associated with malignant

30  neoplastic tissue and subjected to a surgical procedure for removing at least a portion of

the malignant neoplastic tissue



system c i nmune response to pre-malignant, and/or potentially malignant
cells. According to an aspect of enbodinents of the invention there is
provi ded wocompasrsd as descri bed herein for reduci ng or palpai2begss

di ssem nation of malignant cells into a blood and/or |ynph vessel of a

subj ect having a nedical condition associated with malignant neopl astic

ti ssue and subjected to a surgical proéedure for renoving at |east a
portion of theAwsdrdgipamt amespetast embodiseus. ofAhe dnekimignttberans pspaded af

enbodi nents of the invention there is provj dIed rre@h d of inducing a
systen ¢ PHEURY A@<9BIPOUNY Bavipg A §RaqTal ub, > PHECSTE "®8npri sing

adri ni steri g (QcaashlbShinel iREcA B BRfinfertibR! MBOULbREI ibeRlef@RCiode
anount of a conpound as described herein. According to an aspect of

enbodi menfmnothe tghmup consistingof a krémer, adetpaneari dpentamers @ hekamets 8 AEPARET, 28
described herein in the nuf acture of a medi canent for inducing a systemc
i mune’ r e SPBISE ANONARFS C@B¥f's According to an aspect of enbodi nents of
the invention esRidgS tdsOMk dGHbeHimenI O thea nvapied, | the dolip@ieir ris fiing mduci ng
a system c i nmune response to malignant cells According to sonme enbodi nents
of the invdrameon, the admnistering is effected topically.According to sone
enbodi nents of .t he invention 1 Blstar] i

i ntracor poreal NFOrﬂg&thﬁoﬁnge %%ﬁgﬁnn%qgﬁg%% %g%@gmbﬁl eﬁ{é%ﬁr?\?gsnﬁl%cﬁ%d ftr?lrg

medi camenthd gohpedhsistingdf:f or topical adm nistration. According to sone
enbodi nents of the invention, the nedicanent is fornulated for

i ntraddrporeal adninistration. According to sone enbodi nents of the

i nvention, the system c immune response i s an innate imrune response or an
acquired i mmune response. According to sonme enbodi nents of the invention,
the nmethod is fourthefHs cH, Gl
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conprising adm nistering to the subject at |east one inmmunostinulating
agent. According to some embodi ments of the invention, the nmedi cament
further cwopoimasisat | east one i mmunostinul ating agent. pATADINdI/M@P4$50 SONe
enbodi ments of the invention, the conpound is for use in conbination with
at | east one inmunostimulating agent. According to sone enbodinents of the
i nvention, the immnostinulating agent 19 s Granul ocyte- macr ophage

col ony- sti mul aicBerdirgctootn adseeoofliengbodiments af ke inehtientshete reprevidéd ehe
invention there is ﬁrovided a use of a conpound as descrihed herein in the
manuf act uPBATBTACEtiFaliCOBPRMEION ACTRTE Yy ?Soggna‘ﬁ’é'ﬁeg’tgr € di%PeRTE" 6F t he
' nvent| .Ondéngf)@d héeﬂra%\ﬁ'agﬁl%ﬁaogﬁﬁéﬂ%%%ﬂt% c&PBROSI tion conprising, as an
active ingredient, the conpound as described herein, and a pharmaceutically
accept abl e car ticeordinc tmsdmegerhbodieptseobthti invengonf the neomppsition; Brthef he

conposjtion is bei packaged in a .packagin terial and identified in
print,>i nC%‘F‘Pﬂf?stah&gﬁé’@ﬁé@g%%qng‘?lgglg,mgwpgﬁ e in the treatnent of a
medi cal condi t iAQRoRAETOH 3bAE WhbddimeRBOD! @ litvehiios Uthe ftamiimicogtairingome

enbodi ments of the invention, the conposition is bei nq packaged in a
packagi g compeurichis selected drom fHej gseup gonsisting of rselspivgn salh @ sslearug oxigle. 2

mat eri al, for. use.i,n reduci ng . .qr.__pr af i ' m nati on of malignant
cells int Belgnlﬂwglba&ldg’nacﬁegernwnﬁ%%@ 05§§§é%%#lgg ﬂgélﬂ | ect having a medi gal
condi ti on assoqicabmithgMd Bn Bpécy RANEmbwIpbats tdf the iisemdonrttiers uibj provided a0 a

surgi cal procedure for renoving at |east partion of the nmaligpant
neopl 48t i Pracesssefreraing the oHgoraes aés(i?é%fﬂbeé‘ﬁle ‘Hﬁotk’}i’ REQFESS ‘&s’rmlifﬁéngg ﬂ%‘ﬂ% ion

descr 1 bed TRB R e R e R el by 2
ol i gorer  iagudoak N@hwingct ed témperatutee ranging betvrensiithCoands 25P; Her thezeby
Ejg'é;ﬁemr?-r : o%ta?lggé : rgeorli,goglepexarrer , a heptaner, an octaner, a nonanmer and a
According to some embodiments of the invention, an amount of the aqueous
15 solution ranges from 0 to 50 weight percents.
According to some embodiments of the invention, the heating is at a temperature
of 190 °C.
According to some embodiments of the invention, the heating is for a time period
that ranges from 0 to 12 hours.
20 According to some embodiments of the inventien, the heating is for a time period
of at least two hours.
According to some embodiments of the invention, the heating is for a time period
of at least four hours. |
According to some embodiments of the invention, the heating is for a time period
25 of at least six hours. |
According to some embodiments of the invention, the process further comprises
admixing with the oligomer an additibnal agent.
Unless otherwise defined, all technical and/or scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to which
30 the invention pertains. Although methods and materials similar or equivalent to those

described herein can be used in the practice or testing of embodiments of the invention,

exemplary methods and/or materials are described below. In case of conflict, the patent



According to sone enbodi nents of the invention, the oligoner is being a
tetranmer. According to sone enbodi nents of the invention, the oligoner is
sel ect ed woamawiagisgr oup consisting of: andAccording to @0TAEEREH00ASS
enbodi ments of the invention there is provided a pharmaceutical conposition
conprising, as an active ingredient, the oligonmer as described herein and a
pharmaceutical |y acceptable carrier. A&ording to sonme enbodinents of the
IS 2}/ ggt | %‘speb?ﬁ:aﬁ@rﬂﬁ@tﬂhdihg ﬂe{ijﬁitigh@ Rvig_(b:ﬂﬁirrd)ls aisadulitidre alst mateeials, methods, and

I um cont ai ni ng conpound. According to sope enbodi ngnts of the
i nvent i onexanmpesare H%SUWWRI&PWH@TQG)H%%G tp be g%qeéﬁ?f‘éﬂ lmftg}grthe group
consisting of a seleniumsalt, a seleniumoxide, a seleniumhalide, a
sel enium acid or a conbination thereof. According to an aspect of

elrrbodi rrenBRIgFDB&:bRIgTﬁ(DNi@m THEDBAWINGSVi ded a process of preparing the
ol igoner as desgcribed. herein, the process conprising heating a co nd as
described her eilR¢ VgnHoRis SR dﬁﬁr'ﬁF‘ﬁ)’ﬁE’r‘@@f ?P%?nm%%gw e‘géth 6%6531“8%%})%5%%5
sol uti on, a&%nﬁ)aflﬁﬂge&?&ﬁﬁ § "RIAIspeciie ¥R RAcd ABwife MBUrabRgdGh dehadl ebig

obtaining the ol1gdner. According to sone enbodi ments of the inventjion, an

2 nmou né  of strdseedathaiethe pastichiats shownamg by way efegample 30d fos iRYFROSpRplcillnstaative
ccording . ,to sone enbodinents.of..the invention,. ' | '

t enper at _lJF"éC‘EﬁS‘OiIE% _uﬁfd?re%iér_(?arembr?&u?%ﬁssgﬂée & %gﬁi Hrlr%n%g ! ??’ fylt’ Hgd %%\Pg%lste?tg r(% t he
heating i & fuelcadsel bffftoPididgOWhitiabelicviages bé themmdst wsefi ahd wemlily Anderstiodg t o .
some enbodi nents of the invention, the heating is for a time period of at

| east 10 wodesstiption o therptinsiplesoansrpacenid dispgsty of e "E‘F?é“?ﬁvé%fl}lgfﬁgaf &o

heat i ' ' ' o . . . .
ating | zsittgn%t g Had® 8 eJh'oQVd structural details of the invention in more 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.

15 In the drawings:

FIGs. 1A-D present photographs showing data obtained during treating of
meningioma with a DPA oligomer according to exemplary embodiments of the
invention. FIG. 1A present images obtained by CTA 3D-MPR, showing the-presence of

" a base skull meningioma. FIG. 1B is an image of the tumor a day after its-temoval by

20 LT Pterional craniotomy, and 1 minute after injecting to the tumer a selution containing
0.3 % by weight a DPA oligomer according to exemplary embodiments of the
invention. FIG. 1C is an image of the tumor 3 minutes after injecting thereto a solution
containing a DPA oligomer. FIG. 1D presents the devitalization process that occurred

in the excised meningioma following treatment with a solution containing a DPA

25  oligomer according to exemplary embodiments of the inventiom.

DESCRIPTION OF SPECIFIC EMBODIMENTS OF THE INVENTION

The present invention, in some embodiments thereof, relates to compounds,

30  compositions, uses thereof and methods utilizing same for treating disorders associated
with neoplastic tissues, such as, for example, skin and mucosal tumors and lesions, as

well as internal tumors.



of at least four hours. According to sone enbodi nents of the invention, the
heating is for a tinme period of at |east six hours. According to sone
enbodi nenwve 20fo/4bBsi nventi on, the process further conpripseEdaLzdO00FEy W t h
the oligoner an additional agent. Unless otherw se defined, all technical
and/ or scientific ternms used herein have the same neani ng as commonly

under stood by one of ordinary skill in2the art to which the invention
pertains. Al thBefpie erplamiis; aridast@he eibbdinsintiof dre inverdiywi madeail, ittis to those

descri bed herein, can be used in the pragti.ce qr. testing.of, e di ments of

t he i nvendh ?to‘éigﬁb?hérlgl"eﬁ‘ﬂ?ﬁbsdé"_té‘ﬁ%?ﬁﬁﬁrﬁ}‘rhf"ﬁ'ieaéﬁ‘ ys 3?@1088%9 ‘gggetﬁggﬁ%. In
case of CoiH ifthe fo'fl%wﬂ% aaapsG bt @ﬁéﬁl}%l'iﬁedi Bf I EREmPIRE.T Nitlel i@BEntion is!
control. In addition, the materials, methods,” and exanples are illustrative
only and eameblkaif dtherenbedimantser afdemgguadticpd pf earriphgut iIBRAEFUSDIEBERI PTI ON OF

THE DRAW NGS T i nventi i, herein descrj.be b al y,
with refer encgtl]\@Bp]Fﬂé 1%18%[15}’?855 %ﬁ’“&?& 'R{ngr%f’h&sc\é@%ia%ﬁgrgg?g‘%szl}{ggﬁ %ow to
the draw gagmprordehhdr. DisoidersSiskeciged withahedplatipaistieCischids, fo @wamplee by
way of exanple and for purposes of illustrative discussion of the preferred
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of providi i . d b ful: | st ood
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in nore detail than is necessary for a fundanmentgl understanding of . the
i nvent® onWellnes, dsibpiGess Oh ChRBAhGHPY andel P&\anag"“x‘wﬂ“?@ p’ﬁé‘?éﬁi’e 9 those

skilled ipdthg art how the several forns of the invention may be enbodied
in practice. "I'n the drawings: FIGs. |A-D present photographs show ng data
obt ai ned dur i n@rierafathe mmpin comenmsngherasing nrsusgioR/protedyontor trpating GRRF§T t o

oD Vo Sk A stk per 3 the ihiFaoperhie RS BhiraBY B mafib R ¢ DY
cells into blood or lymph vessels. Shedding of malignant cells into the circulation of a
15  patient during surgery is one of the mechanisms of pbstoperative tumor metastasis and
is associated with a very poor prognosis.

The present inventors have surprisingly uncovered that halogenated aliphatic
acids, such as dichloropropionic acid (DPA), including salts, oligomers and complexes
thereof, are therapeutically potent agents im the treatment of medical conditions

20 associated with neoplastic tissue such as skin and mucosal lesions and tumors.
2,2-Dichloropropanoic acid (CH3-CCl,-C(=O)OH; DPA; Dalaphon; CAS No.
75-99-0) is a chemical widely. used as a water- disinfectant and is also used as an
organochloride herbicidé and as a plant growth regulator uséd to control s'pecifié annual
and perennial grasses. DPA is commercially available as its sodium salt or mixed
25 sodium and magnesium salts.

The half-life of DPA in human blood is 1.5-3 days. DPA and all of its known
breakdown products dissolve easily in water. They are readily washed from cells and
tissues. Because DPA is insoluble in organic solvents and lipids, it does not build up in
animal tissues. The safety profile of DPA is very good, with no observed teratogenic,

30  mitogenic or any other significant systemic adverse effects reported.

The use of DPA in the treatment of medical disorders has never been reported

hitherto.



a base skull meningioma. FIG IBis an inmge of the tumor a day after
its-remsval by LT Pterional craniotomy, and 1 minute after injecting to the
tunor a swbubicom3ment ai ning 0.3 % by wei ght a DPA ol i gomrer/emaeo@isssy t o
exenpl ary embodi nents of the invention. FIG 1Cis an inmge of the tunor 3
m nutes after injecting thereto a solution containing a DPA oligoner. FIG

| D presents the devitalization process?% hat occurred in the excised
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during surgery is one of the nechani sns of postoperative tunor netastasis
and 15 oligomer treatment was observed in all treated skin tumor or lesion and was not

dependent on the type of tumor/lesion, age, skin color or gender of the patient. With

regard to the safety of DPA, no systemic toxicity was detected in any of the treated

patients and only a short term local allergic reaction, pain and itching were observed in

5.8 % of the patients during the treatment period, with a possibie development of visible
20  skin hypo-or hyperpigmentation, as well as scar and kelloid formation.

Additional studies have also shown a similar therapeutic pattern (see, Example
2 in the Examples section that follows). Upon treatment with DPA or DPA oligomer,
and a 2-year follOw-up period, less then 2 % heoplasm recurrence was observed for
benign and pre-malignant neoplasms, and no neoplasm recurrence was observed for

25  malignant neoplasms.

In vivo animal studies have shown that treatment with DPA or a DPA oligomer
do not adversely affect the immunological response of the treated animals (see,
Example 3). |

Additional in vivo studies have shown that treatment of mice having breast

30  cancer with DPA oligomer during a surgical removal of the tumor resulted in reduced

metastases and enhanced survivability of the treated animals as compared to untreated

control (see, Example 5).



I's associated with a very poor prognosis. The present inventors have
surprisingly uncovered that hal ogenated aliphatic acids, such as

di chl or opwopbmnisgisaci d (DPA), including salts, oligonerecant2aeophsxes
thereof, are therapeutically potent agents in the treatnment of nedical
conditions associated with neoplastic tissue such as skin and nucosal

| esions and tunors. 2,2-Dichloropropand?c acid (CH3-CCl12-C(=0) OH;, DPA;
Dal aphon; CAS NStudi&s- 88ndikcteds om mbmingioala hivde sjows atlatagreatingatesurgically
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its known breaRdionnit probemt sbsdivedahatethe padtized halggerated Fhighptigrasids A | y
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significant system c adverse effects reported. The use of DPA in_ the

treat ment eobrypteNie A caicimoggricPrARRItigfey dResscompoupedy exubih ineithar isignalcantt o | ed
In the EXx I 1O f , the present inventors have now
surprisi ng y eﬁ%ﬁ%\?’g%léodﬂﬁa%gb?éatnﬁg%nrgﬁggenat ed aliphatic acid DPA and

ol i goners t her eGhesr @silbefuethetitiémadstitepiht dehefagandnd High thergutiogffivaop| asi a

conditions of the skin and mucosal tissue. i f R ' i nd

studi 68 wif drlogseied) éHPIHQSSaﬁ’&E‘Y%%‘%d%ngéF ﬁﬁ’éﬂ@@%ﬁgﬁ%ﬁg g fthe

pat hol 0gi @84tnf P! GRnAMA NHonhfiRhi CRsSiat R AvRI theBBAsGE | 5e0&T McRidirg, bRRI gn,
viral, pre-malignant, non-netastizing malignant and nucosal neoplasns,

resul t ed ierampleeditdl)yieenigne ptemmbignardt antl esdignadphmerss with very good cli ni cal

results observed.in 82.1 %.of the _neogplasns and a satistactory |ey of
clinical resul t&hB%s& \Asgordanasg withyag agpret r?goiﬂnées nho énel?ntﬁ'a%lf’ e&fg%n.t The
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uring the 2-8 year follow up period was only 2.3 % .

15 neoplastic tissue in a subject in need thereof. © The method, according to these
embodiments, is effected by administering to the subject a devitalizing effective amount
of a compound, as described herein.

The phrase "neoplastic tissue", as used herein, describes a tissue, as defined
herein, that is formed by uncontrolled, progressive proliferation of cells, and-which is no

20  longer under normal bodily control and serving no physiological function. The growth
of a neoplastic tissue typically exceeds, and is uncoordinated with, that of the normal
tissues around it and usually causes a lump or tumor. The phrase "neoplastic tissue" is
also referred to herein and in the art as "tumor" and encompasses benign, viral, pro-
malignant and malignant tumors.

25 The term "tissue" describes an ensemble of cells, not necessarily identical, but
from the same origin, that together carry out a specific function.

Tissue cells proliferate up to normal limits with various physiological signal
molecules such as apoptotic factors and growth factors regulating their proliferation (for
example toxins, hormones, growth factors, nitric oxide, or cytokines). In the case of

30 néoplastic tissue, the growth of a clonme of cells is less conmtrolled than, and is

uncoordinated with, that of the normal tissues surrounding it.



6.1 % 3.5 % 2.8 %and 1.2 %for benign, viral, pre-malignant,

non- nmet asti zi ng mal i gnant and nucosal tunors, respectively (see, Table 11).
Fur t her nowe,2orm4emssur rences of regi onal and di stant net astrasmao/ofo4sshe skin
tunors as well as lethality cases were observed. The results further show
that the high efficacy of DPA and DPA ol i goner treatnent was observed in
all treated skin tunor or |esion and wels not dependent on the type of

tunor/ | esion, ¢S ter@kideviealAig" Wes@ibas e AVilityhs apaibstande. to\lhtdpaciegan delio t he
safety of DPA, no systemic toxicity was detected in gny _of the treated
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o0 not adyergely affect. the i nol ogi cal response of the treated animals
(see, Exaﬁ‘f)? ecé‘%lqw d‘aﬁﬁf‘if %‘H}Olﬁ%ﬁ%o studi es have shown that treatnent of
m ce having br ¢asterm@nCaivitilitifg BRctill MRITRE" dH4Eiibeg am Anogit ofih compovad of
the tunor resulted in reduced netastases and enhanced survivability of the
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tissue, the term "a devitalizing effective amount" describes an amount of a compound as

15 described herein effective to devitalize a neoplastic tissue to an extent which prevents,
alleviates or ameliorates symptoms of the medical condition and/or prolongs the
survival of the subject being treated

Determination of a devitalizing effective amount is well within the capability of
those skilled in the art, especially in light of the detailed disclosure provided herein.

20 The term "subject" (alternatively referred to herein as "patient"), as used herein,
refers to an animal, preferably a mammal, most preferably a human, who has been the
object of treatment, observation or experiment.

Accordingly, in accordance with another aspect of some embodiments of the
present invention there is provided a use of a compound as described herein in the

25  manufacture of a medicament for treating a medical condition associated with neoplastic
tissue. |

The compounds, according to embodiments of the present invention, can be

collectively represented by the general formula I as follows:
o9n n
c—2Z

30 Formula I



action, are not absorbed into the organi smand have no systemc,

t erat ogeni c, enbryotoxic or carcinogenic properties. These conpounds

exhi bit mwot2bewi4sisgni fi cant si de ef fects nor contrai ndi eeritDmib/oonssse.
These results further denonstrate the beneficial and high therapeutic

ef ficacy of hal ogenated aliphatic carboxylic acids such as DPA, and of
oligoners thereof, in the treatnment of2hedical conditions associated with
neopl asti g hamudamdcuptmg,sam of camplep thereof ior ah plipenérgfiorm phezerel] i gnant and
mal i gnant tunors. Thus, in accordance with an aspect of sone enbodi nents
the pr eseMteicivent i on, there is provided a nethod of treating a nedical
condi tion assogd 1§Sf8’r§“ th neoplastic tissue in a subject in need thereof.
The net hod, according ’to these enbodinents, is effected by administering to
t he subject a ddyhyabkgbn@icdffecti ve amount of a conpound, as descri bed

herein. The phrase "neopl astic s.used herei i Ssue,
as def?ned her & K, atq%ﬁcﬁ?(g °f &PHx c‘]a't?&e‘ém%%ﬁtl‘tpﬁ’ﬁ %HOBF%}ggggvgagﬁgteg o
proliferapQfurdkd Czﬁiplhﬁt’lc apdrothibeh dhain@aviapUeR0 Watkn Mom¥ein hodatkbonent r ol
and serving no physiological function. The growth of a neoplastic tissue

typi cal | ychigeeds, and is uncoordinated with, that of the normal tissues

a_round it and g(sgglchlgrotgggu %lit"l W b’f@%lcp{t]hpthﬂﬁ?h%dr&%}(?b&m aeopl astic

tissue" is als erein tdm)r and
enconpasses beRiigan intégettromPl W10 iegreaeriting/ibe mahbgnﬁrmhlotgamlsmufms term

"tissue" describes an ensenble of cells, not_ necessar ﬁ&t cal, but
from e sane & sgna cmbodimensy S e O, sieh yhal the é’OE‘IBBE?‘#Sl aeSFﬂ i"%fﬁm Ffssue

cells prohblo I%rte% &f%hﬁt? JEE%&BJM aflikts with various physiol ogical signal
S

nol ecul es su a ctors and growth factors regulating their
proliferation ((fi somexabpdiments)d isdydorxyones, growth factors, nitric oxi de

or cytokines). In the case of neoplasti IS t he gr.0 h of ;a e
cells is |ess &wAtepembedimests, t ﬁ&‘quuﬁ‘ff B?I ﬁe{‘[eéedn\ﬂ%ttf?%geﬂg?d 1&93&1%

nor mel  ti $gHESLGMIE QLA Aeh tat T StaaNs: e iibr! i zi ng” describes the ability
of a subst'ance to I ncapacitate a cell

15 In some embodiments, n is an integer from 1 to 4.

Compounds in which n is 1 are referred to as monohalogenated; compounds in
which n is 2 are referred fo as dihalogenated and compounds on which n is greater than 2
are referred to as polyhalogenated.

The term " hydroxy" describes an -OH group.

20 The term "thiol" describes an -SH group.

The phrase "aliphatic hydrocarbon chain" describes an organic moiety composed
mainly of carbon and hydrogen atoms, 1n which the carbon atoms are linked to one'
another and forming an ahphatlc (non cychc) backbone chain. The aliphatic |
hydrocarbon chain can be saturated or unsaturated, linear or branched, and can be

25  interrupted by one or more heteroatoms such as oxygen, sulfur and/or nitrogen (e.g., -
NH-).

In some embodiments, the term "aliphatic hydrocarbon chain" encompasses any
one or a combination of alkyl, alkenyl, and alkynyl.

The term "alkyl" describes a saturated aliphatic hydrocarbon including straight

30 chain and branched chain groups. Preferably, the alkyl group has 1 to 30 carbon atoms.
Whenever a numerical range; e.g., "1-30", is stated herein, it means that the group, in

this case the alkyl group, may contain 1 carbon atom, 2 carbon atoms, 3 carbon atoms,



such that it is no longer functional (or vital), while not necessarily
affecting its structure and content (as opposed to apoptosis, lysis, etc.).
A "devit avDzewil14emBl is unable to function in the same wemnezo1otoodssd bef ore
devitalization and hence, for exanple, can no |onger grow or divide. For
exanpl e, a nmetastatic cancer cell could be devitalized not only by killing
the cell via lysis, necrosis, or prograamed cell death (apoptosis), but
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conmpound %ﬁ%g&ﬁaﬁééﬁed herein effective to devitalize a neoplastic tissue to
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conpounds formudahereinpbove.c bem rabitisuted. the SuBSEYEHSTPRR, CAR B5n 10T SXRmRle,
alkyl, cycloalkyl, aryl, heteroaryl, heteroalicyclic, hydroxy, alkoxy, aryloxy,

15 thiohydroxy, thioalkoxy, thioaryloxy, cyano, carbonyl, thiocarbonyl, O-carbamyl, N-
carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, C-carboxy, O-carboxy,
nitro, sulfonamido, trihalomethanesulfonamido, silyl, guanyl, guanidino, ureido, amino
or NRaRb, as defined herein, wherein Ra and Rb are each independently hydrogen,
alkyl, cycloalkyl, aryl, carbonyl, sulfonyl, trihalomethysulfonyl and, when combined, a

20 five- or six-member heteroalicyclic ring. ‘

The term "cycloalkyl" describes an all-carbon monocyclic or fused ring (ie.,
rings which share an adjacent pair of carbon atoms) group wherein one of more of the
rings does not ha.ve a completely conjugated pi-electron system. Examples, without
limitation, of cycloalkyl groups are cyclopropane, cyclobutane, cyclopentane,

25  cyclopentene, cyclohexane, cyclohexadiene, cycloheptane, cycloheptatriene, and
adamantane. A cycloalkyl group may be substituted or unsubstituted. When substituted,
the substituent group can be, for example, alkyl, aryl, heteroaryl, heteroalicyclic,
hydroxy, alkoxy, aryloxy, thiohydroxy, thioalkoxy, thioaryloxy, cyano, halo, carbonyl,
thiocarbonyl, . C-carboxy, O-carboxy, O-carbamyl, N-carbamyl, C-amido, N-amido,

30  nitro, amino and NRaRb as defined hereinabove.

The term "aryl" describes an all-carbon monocyclic or fused-ring polycyclic (i.e.,

rings which share adjacent pairs of carbon atoms) groups having a completely



collectively represented by the general fornmula | as follows: Formula la
pharmaceutical acceptable salt or conplex thereof or an oligoner form

t her eof ; wbenaimn318y is Oor S; Z is hydroxy or thiol; Apcs/iBde/ensired or
non- branched, substituted on non-substituted, saturated or unsaturated

al i phatic hydrocarbon chain having 1-20 carbon atonms in its backbone chain;
X is a hal ogen substituent of said aliphatic hydrocarbon chain; and nis an

integer fg gat&p Oeleétfo@lrs%@ﬂi | Behrip16s, RarHoef limitatial, 00 e lguhrptslatmpimn 1, In
somne enbod nts O Such that I{]he conpounds descril‘yafd her ei n ary
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SR it e

t hi ocar bo I n sone
enbodi menhgdroRy,i alidky] rgeky, fthiohydroky 4h10€i'lh(]ilgﬂl,ﬂd§-caﬂb0mhl éhcarboxy, 10ar e

referred to as nonohal ogenat ed; wh
as di hal ogehangl Iﬁ'ﬁﬁbé%daﬁ%cﬁﬁgﬁf%tmo?agbﬂ?ggh?ml(ﬁai\] g’q’gqotrée{’@r’fné’ (rjettlot 0

as_pol yhalaaengtatin TRENRERDs dBtiflcmticindlivg! 1 Des an -OH group. The term

“"thiol" descrl es an group e phrase "aliphatic hydrocarbon chain"
descri bes an oMyanérmen tiétebyrytbdysosibes amorogydic emfuseh ringd(i By dingsevhigh ons,

Al i phat i c SRS &QIBFErE PR ERISGH BT Y PRTE T THa T I SRR RH % 0 can
g, g e o 5
10 con]ugated pi-electron system. Examples, without limitation, of heteroaryl gro%ps

include pyrrole, furane thlophene imidazole, oxazole, thiazole, pyrazole, pyrldme
pyrimidine, quinoline, isoquinoline and purine. The heteroaryl group may be substituted
or unsubstituted. When substituted, the substituent group can be, for example, alkyl,
cycloalkyl, halo, trihalomethyl, hydroxy, alkoxy, aryloxy, thiohydroxy, thiocarbonyl,
15  sulfonamido, C-carboxy, O-carboxy, sulfinyl, sulfonyl, O-carbamyl, N-carbamyl, O-
thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, amino or NRaRb as defined above.
The term "heteroalicyclic" describes a monocyclic or fused ring group having in
the ring(s) one or more atoms such as nitrogen, oxygen and sulfur. The rings may also
have one or more double bonds. However, the rings do not have a completely
20 conjugated pi-electron system. The heteroalicyclic may be substituted or unsubstituted.
When substituted, the substituted group can be, for example, alkyl, cycloalkyl, aryl,
heteroaryl, halo, trihalomethyl, hydroxy, alkoxy, aryloxy, thiohydroxy, thioalkoxy,
thioaryloxy, cyano, nitro, carbonyl, thiocarbonyl, C-carboxy, O-carboxy, O-carbamyl,
N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, sulfinyl, sulfonyl, C-amido, N-amido,
25  amino and NRaRb as defined above. )
The term "alkoxy" describes both an -O-alkyl and an -O-cycloalkyl group, as.
defined herein.
The term "aryloxy" describes both an -O-aryl and an -O-heteroaryl group, as
defined herein. -
30 The term "thioalkoxy" describes both an -S-alkyl group, and an -S-cycloalkyl

group, as defined herein.



NH-). In sone enbodi nents, the term "aliphatic hydrocarbon chain”
enconpasses any one or a conbination of alkyl, al kenyl, and al kynyl. The
term "al kyb"20theasrsgsbes a saturated aliphatic hydrocar borcirncioudosngssst r ai ght
chain and branched chain groups. Preferably, the alkyl group has 1 to 30
carbon atonms. Wenever a nunerical range; e.g., "1-30", is stated herein,

it neans that the group, in this case #he al kyl group, may contain 1 carbon

atom 2 carbonTaé @ih "tBicaRi&on rafetT®, bith.an -Sparyloamingh Srbétadtiaryd gougasbon
atons. In sone enbodi nents the al kyl group has 1- 20 carbon atons. In sone
enbodi nentefinedihsrein kyl group has 1-10 carbon atons. In sone enbodi nents,

the al kyl g_rough??e%nl‘ a%ardlg?‘ﬂlbggg rop?;ﬁbgl ary al kyl groups include, but

are not limte o met utyl, pentyl, hexyl, heptyl,
octyl, nonyl, d#8€ydrm waﬂmyl" de@lﬁdﬁa@)&] -C(£0)-#e gydup, MEreaRieisyﬂydrqgemtdktelcyl
hept adecyl octadec and nonadec The term"a scrLb n aIkyI
group, 5 as cyrdealkydary rl@teﬁoar\xh(lgggde%,t,lgpgglga5¥nga({arl?(gl§ ﬁ?ﬂb%fb&ng and

at | east 998“%’84%‘9?. nechOdlg JaHN gergnd. The term "al kynyl describes an

al kyl group, herein, which consists of at |east two carbon atoms
and at | east ofbe dambOthiarartongl"t desplitesborA(=STRS grdumhehdre Riyisiescsfibesh chai n
may be unsubstituted or substituted by one or nore substituents other then
hydr ogen B$™®the hal ogen represented by X in the general fornula

her ei nabove. Wil @bS-Laibsflyl" [ dScieasid t@@fHO)gNR!m' gpbehefeOR' dxasl e,
al kyl, cycl oal kyl, aryl, heteroaryl, heteroa clic, hydroxy, alkaoxy,

aryl oxy, ~tfimsdytrainynd Riivbydiogsy, atklyi saekprlkyly ar)dy%ﬁwoaw tmﬁgq‘i through 4
thi b Ne , 3
Cani do. - RS < TEIEr pic RS Mbas o Sal 1 KD s RefpifeiRary

t ri hal omet haneguk fispamNdrbagyly descgibeyh R'QC6+0OENRS, gtoup dibereaRi aral BY
NRaRb, as defined herein, wherein Ra and Rb are each independently
hydr ogen, aegldsdefined/greist kyl , aryl, carbonyl, sulfonyl, trihal onethysul fonyl

and, when conmbifed, 2 vHlHfcaBhm§l™adCARE" al OE(3HINIRR® |gréup, iWtibre R' and
15  R"are as defined herein.:

The term “N-thiocarbamyl” describes an R"OC(=S)NR'- group, where R' and R"
are as defined herein.

The term "C-amido" describes a -C(=0)-NR'R" group, where R' and R" are as
defined herein.

| 20 The term~"N-amido" describes an R'C(=0)-NR" group, where R' and R" are as
defined herein.

The term "C-carboxy" describes a -C(=0)-O-R' groups, where R'is as defined
ﬁerein.

The term "O-carboxy" describes an R'C(=0)-O- group, where R' is as defined

25  herein.

The term "nitro" group describes an -NO, group.

The term "sulfonamide", encompasses both an “S-sulfonamido” and "N-
sulfonamido" wherein an “S-sulfonamido” group describes a -S(=0),-NR'R" group,
with R' is as defined herein and R" is as defined for R'. An "N-sulfonamido" group

30  describes an R'S(=0),-NR" group, where R' and R" are as defined herein.
The term "trihalomethanesulfonamido” group refers to an T3CS(=0),NR'- group,

wherein T is a halo group as defined herein and R' is as defined herein.



The term "cycl oal kyl" describes an all-carbon nmonocyclic or fused ring
(i.e., rings which share an adjacent pair of carbon atons) group wherein
one of nowe 20fo/ubmssri ngs does not have a conpl etely conjpagatLmdo/piodss ectron
system Exanples, without limtation, of cycloal kyl groups are
cycl opropane, cyclobutane, cyclopentane, cyclopentene, cyclohexane,
cycl ohexadi ene, cycl oheptane, cycl oheptatriene, and adamant ane. A
cygl ;)a![ kyl tgr OMhe n@¥h Uguaﬂ(?inb‘i grotp dleseriben an bRINCHN)ENRVRE granpbwthetelR'ed, t he
substituent group can be, for exanpl al kyl, aryl et er par yl .
thﬁ't er oa: i &/cqqdc}{ph?d'%k%e“ala‘j&yiyFﬂ?fﬁkﬂxﬁ‘f}it I”i‘FtSHi;EPPo ?g‘?(ﬁi?]gé?%%yr,mg

| oar yl oXyo iV HterEHceliC@oRGWthrovgh! iR . O car boxy,
O car banyl’, )éar anéy;/@, 9%: aﬁbdo,, No%ﬁg%%&ﬁ%{)ﬁ;% no gﬁid@iﬁll\lRaRb as dgfi ned
her ei nabove. THhe tamiguanyll graiesiesiies aaR BINCEA)bgrouppbespdt jaad &' are

fused-rin 0 clic (i.e., rings which share adjacent pairs of carbon
at ons)sgrgﬁggtll%éijﬁeffén'a conpl et el yconjugated pi-electron system Exanples,

Wi t hout |im tatfinenernPisifyly de@iidePs -BiR'RIRENWhereRHIR'hadERY arand defined
anthracenyl. The aryl group may be substituted or unsubstituted. Wen
subst i t ut ddreit.he substituent group can be, for exanple, halo,

trihal onethyl, -al kyl . ,h Q a \% — Ob R d , Lgpagbonyl ,
C-carboxy, O cﬁﬁgéﬁ ‘&Y"gi;"bﬁ%?, hﬁgfé%?sb%{wlﬁﬁ)%%)hﬂ}ggbgﬁyﬁ? whieGepRbONY
N-t hi ocar BadRl" arCapdsfhed hbtearri do, sul finyl, sul fonyl, am no and NRaRb as

defined hereinabove. The term "heteroaryl® describes a nonocyclic:or fused
ring @Qe., rinddedpimciminey group dessiiResst -NJda 808P at oms) group having in the

ring(s) one or g A QIfnyiS UetipAfescritRs aBXSEVIER' BicupOaREr: FOXYSeRfmad
add Fav ng

sul fur and, i' n rtion, | a conpletely conjugated pi-electron system
Exanpl es, heteimout |imtation, of heteroaryl groups include pyrrole, furane,

thi ophene, imdazol e, oxazole,,thiazol e, razol.e ridi rimdine,

qui nol i ne, i soddedgm ﬁ@i(%ﬂ v%rhaﬂ’e?azeﬁ‘ﬁg)eﬁ@%grroogl?lﬁ?fo’g%[%ﬁ%oﬂ%yo@e&%?bs; int(:aut ed
or unsubsti t ut §f.so\MB e dRREALs UL 6 mdthil, SHE tirbps@Nbutgl, pentyt,arexyl, hepoy,
exanpl e, al kyl, cycloal kyl, halo, trlha[onethyl, hydr oxy, . al koxy, aryl oxy,

t hi ohydr osgtylt nbmdardeoyly lundsenlf claderybio tridecilar Bisadecylp peatasiesyl; hepfadpelly |

sul fonyl, oga%géy?%%hhad&ﬁarﬁwe’ er%&ﬂi&%ﬁ{spﬁ% Imethyl, ethyl or propyl. In some
embodiments, A is ethyl. '

In some embodiments, the -compound is ethanoic acid (acetic acid), propanoic

acid, butanoic. acid, pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid,

20 nonanoic acid, decanoic acid -undecanoic acid, dodecanoic acid tridecanoic acid,
tetradecanoic' acid, pentadecanoic acid, hexadecanoic acid heptadecanoic acid or
octadecanoic acid, each being independently substituted by at least one halogen atom.

In some embodiments, the compound is ethanoic acid, propanoic acid and
butanoic acid, each being independently substituted by at least one halogen atom.

25 In some embodiments, the compound having general formula I comprises two or
more halogen substituents (such that n is greater than 1). The halogen substituents can
be the same or different. In cases where the hydrocarbon chain comprises more than one
carbon atom, the halogen substituents can be on the same carbon atom in the
hydrocarbon chain, or on different carbon atoms in the hydrocarbon chain.

30 In some embodiments, each of the halogen atoms is independently chloro or

fluoro.

In some embodiments, the compound comprises two halogen substituents.



N-t hi ocarbanyl, G am do, N-amido, amno or NRaRb as defined above. The term
“heteroalicyclic" describes a nmonocyclic or fused ring group having in the
ri ng(s) owe20fo/maBrse at ons such as nitrogen, oxygen and eulrfiuzolo/ddeess i ngs
may al so have one or nore doubl e bonds. However, the rings do not have a
conpl etely conjugated pi-electron system The heteroalicyclic nmay be
substituted or unsubstituted. When sub8tituted, the substituted group can
E)e/,dr 1; or exiarkrpl Witmuk#ingcy(ﬁiﬁgaﬂﬁkghy partdularhiteypitr isl spebalbted that thel hight hyl |
xy, al koxy, aryloxy, thio roxy, ..t hi oal koxy, thioaryl
Ri t o, c adedialiFing 18%&%661%%/ |h?10)é€%%?%6&8i}at1®%§1%bé§9§b€6 E%{g‘ﬂgﬁ{ﬁ“,ec othe
carbany| . £Lxt. ' : i ydo,
N o do.” Bl 8F @ AADEen aljris LR BRI e o B 2. bot
an - O al kydoiapdwhich -cfhances dlad kaidlityy 06 tige, caspaiaili duedoHbe elestrom athdsawing

“aryl oxy" describes both an -O-aryl and an -O heteroaryl group, as defined
herei nS~ TREeqt of the-halpgsasrsi{enliescr i bes both an - S-al kyl grouB, and an

- S-cycl oal kyl AcObtingh? ifl8dh B eRbbEinRints, K@ the keRerdl Tommuly descyibed aEeirsist o
both an -S-aryl and an -S-heteroaryl group, as defined herein The term
"cyano" dedmidger substit@t @r supstitins ob ararkoar yemypositipned drgp d 9 2 @MBPIR

lgroup, where R is hydr al.kyl. ) |, heteroaryl (bonded
t hr ough aapm§W@§£%¥heo¢@§§?§% ilié&lgﬁvl?}lca?%g‘ynd ecéﬁ{ Arough a ring carbon) as
defined herei nin ThRet @nbBditnbAEC X ROAYdubstitasstr o e scatbonChtes) -aBjacentotopthewher e

Rl is as defined herein. The term"Q carbanyl" describe S =0)-NR R’
gr oup 10 whEXEY R moiety in tethydeagathep ehaing chephrase "H‘séﬁ"%@nt, CZRE}’S% P'ngal kyl ,

aryl, het el SaliheriRORAGIndiBhi ot 1Fe X QibsHRERCRI0Ked $LabBAL bvkf kiof (HRONded

t hrough a“fing carbbn) as erein.
C(=Y)Z moiety, namely, at position a to the carboxylic (or thiocarboxylic) moiety.

A carbon atom positioned 1 carbon away from the carboxylic (or thiocarboxylic
moiety) is located at position B to the carboxylic (or th_iocarboxylic) moiety.

15 In some embodiments, A in the general formula I is ethyl, such that the
compound is a halogenated propionic acid (also referred to herein as halogenated
propanoic acid).

In some embodiments, X is chloro and n is 2, such that the compound is
dihalogenated, namely, dichlorinated.

20 In some embodiments, the compound is 2;2-dichloropropanoic acid (DPA).

Additional exemplary compounds include, but are mnot limited to, 2-
chloropropanoic acid, 3-chloropropanoic acid, 2,3-dichloropropanoic acid, 3,3-
dichloropropanoic acid, 2-chlorobutanoic acid, 2,2-dichlorobutanoic acid, 3-
chlorobutanoic acid, 2,3-dichlorobutanoic acid, 3,3-dichlorobutanoic acid, 2,2,-

25  dichloropentanoic acid, 2-chloropentanoic acid, 3-chloropentanoic acid, 2,3-
dichloropentanoic acid, 3,3-dichloropentanoic acid, 2-chlorohexanoic acid, 2,2-
dichlorohexanecic acid, 3-chlorohexanoic acid, 2,3-dichlorohexanoic acid, 3,3-
dichlorohexanoic acid, 2-fluoropropanoic acid, 3-fluoropropanoic acid, 2,3-
difluoropropanoic acid, 3,3-difluoropropanoic acid, 2-fluorobutanoic acid, 2,2-

30 difluorobutanoic acid, 3-fluorobutanoic acid, 2,3-difluorobutanocic acid, 3,3-
difluorobutanoic  acid, 2,2,-difluoropentanoic acid, 2-fluoropentanoic acid, 3-

fluoropentanoic acid, 2,3-difluoropentanoic acid, 3,3-difluoropentanoic acid, 2-



The term " N-carbanyl " describes an R 0C(=0)-NR'- group, where R and R' are
as defined herein. The term"Othiocarbanyl" describes an -0OC(=S)-NR R
group, whepeofdhsaind R' are as defined herein. The term pirhibcagasosmy! "
describes an ROC(=S)NR - group, where R and R' are as defined herein. The
term"C am do" describes a -C(=0-NR R' group, where Rl and R' are as

defi nt?d herein. The terpr"N-am do" dessribes an R C(=0)-NR" group, where R
and R' ar g, a3ndehbieedadigr eQQ»dlﬁh@tOh@idﬁb C- sanbosyuoisteatidies atid, (%8 - O R
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3, 5 Aoy o

where R fﬁnQrOFiﬂOmPémaBOlGe’fCldae7d3'ﬁ'@PQCHIOTQH?@tatn8W@‘ ARAgTO ‘ham do"
group refer g 0 u -
defi ned h%?l %@@uﬁ?@or@%l%e rel h T %ﬂaf%i?*rg%%d;ﬁ% di ﬂ%@ grﬁap

dlei clr i bes ﬂlaﬂroltﬂIl(lBﬂdH@iQrdﬂ)c M?d,m,xgnoupmpmmelm;d R:3 mmbmpmpan@aq regen,
al ky cycl oa

het er oal | 8xpel-fic ¥1%%9f8%§i09%h§‘§3 rytlf“ﬂﬁlg)%g‘gﬁ%%B%gcg‘g%gse?it%@&rgﬂ%l%égﬁg)a?ﬁré term

aei et hg{%ﬁlf“@ﬁ DRERICT R MEo-2 saiaupropbehoi AR BodoR RS-

R" ane aﬂlfﬂmfopnthnmc acid, 2 2-dichloro-3-fluoropropanoic  acid,  2,2-difluoro- 3-
chlorOp‘ropar'loi’c acid, 2,2,3-trichlorobutanoic acid, 2,3,3-trichlorobutanoic acid, 3,3,3-
trichlorobutanoic acid, 2,2,3-triflurobutanoic acid, 2,3,3-triflurobutanoic acid, 3,3,3-
trifluorobutanoic acid, 2-chloro-2,3-diflulorobutanoic acid, 2-chloro-3,3-
difluorobutanoic acid, 2,2-dichloro-3-fluorobutanoic acid, 2,2-difluoro-3-

15  chlorobutanoic acid, 2,2,3-trichloropentanoic acid, 2,3,3-trichloropentanoic acid, 3,3,3-
trichloropentanoic acid, 2,2,3-trifluropentanoic acid, 2,3,3-trifluropentanoic acid, 3,3,3-
trifluoropentanoic  acid, 2-chloro-2,3-diﬂuloropehtanoic acid,  2-chloro-3,3-
difluoropentanoic  acid, 2,2-dichloro-3-fluoropentanoic  acid,  2,2-difluoro-3-
chloropentanoic acid, 2;2,3‘-trichloroh'exanoic acid, 2,3,3-trichlorohexanoic-acid, 3,3,3-

20 trichlorohexanoic acid, 2,2,3-triﬂurohexan.oic acid, 2,3,3-triflurehexanoic acid, 3,3,3-
trifluorohexanoic acid, 2-chloro-2,3-diflulorohexanoic acid, 2-chloro-3,3-
difluorohexanoic  acid,  2,2-dichloro-3-fluorohexanoic  acid,  2,2-difluoro-3-
chlorohexanoic acid, and any additional structural analogs thereof.

The present embodiments further encompass any pharmaceutically acceptable

25  salt, complexes, prodrugs, solvates, hydrates and, if present, purified enantiomers of
each of the compounds described herein.

The phrase "pharmaceutically acceptable salt" refers to a charged species of the
parent compound and its counter ion. A "pharmaceutically acceptable salt" is typically
used to modify the solubility characteristics of the parent compound and/or to reduce

30  any significant irritation to an organism by the parent compound, while not abrogating
the biological activity and properties of the administered compound. In the context of

the present embodiments, a pharmaceutically acceptable salt can be, for example, an



herein. The term "ureido" group describes an -NR C(=O -NR'R " group, where
R, R and R" are as defined herein. The term "am no" group describes an
-NH2 gr oupo 20fver4smsm “sul fonyl " group describes an - S(=@rTALi10/g00035, where
R is as defined herein. The term "hal ogen” or "hal 0" describes fluoro,
chloro, brono or iodo atom In sonme enbodi ments, Ais nethyl, ethyl,

propyl, butyl, pentyl, hexyl, heptyl, oztyl, nonyl, decyl, undecyl,

dodecyl, fdnifkCY¥orm t &t tiRdeaoxyRE NéradRiG¥ArboXfR! attsety] \asoat agteoyylater or
nonadecyl . In some enbodi ments, Ais nethyl, ethyl or propyl. In sone
enmbodi nenthiocarbaxylase ayipn, and aggtien.enbodi ments, the conpound is ethanoic acid

(acetic acid), ;pr noi Ci ' | e ' | e
acid, heptanoi élpasgﬁlg gagg :an ﬁ%mgaéé% %Fh%lnlgn%%él %blgcélbg?ﬁ%eggﬁg% gjonib%g&]%
aci d- - undesraitdi whacitkk paedecempoendiditerattsi with aamotter apedes vt coetduative c
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oct adezanditeragiéong, (a8 aenpoped iy th FdesdioaBHE | 1PicEarhony i) olypdy{n éf‘lgﬁ)ce);&‘%ne
hal ogen atcglrﬁglek@s 58{7%8%1}9% r%pte%am e erPRaUid datodiyianet ¢hiddrBoxyRicppanoi c
noic acid, eac I

acid and but ei ng I ndependently subStituted by at |east
one hal ogemwiayaml alspeciethatanh edomanatiselyttied tothfsoueidtyh Aemplag vermwlexedr nul a

| conprises or .nore hal ogen substituents. (such.that n is .are t han -
1). The h&?’bbéﬁorgl‘fﬂ_s‘i”iﬂf BRETHES %B&hasbg)ui H%tu]élgﬁﬁd f)or m&ramce ei' um, %lg%’a%%gér\?\her e
the hydr ogahbaf RbHkE RANBES8%s AT GxilliNe@BE Eddnisliryadoipledes ard iirngén
substituents can be on the sane carbon atomin the hydrocarbon chain, or on

di f f enent witrsolenivm,ceienium exide hysplendumisalt: chain. I n some enbodi ments, each
oo e 25 SR TR M, kb o e
bound by apupP@nkistibg of atdoaiuhy salt,ta mdghgamsalt.eal potassiurh althamgha calcium

salt. ¢

As discussed in detail hereinbelow, in some embodiments, pharmaceutically

15  acceptable salts and complexes of the compounds described herein are used for
improving the performance of the compounds described herein.

As used herein, the term “prodrug” refers to an agent, which is converted into
the active compound (the active parent drug) in vivo. Prodrugs are typically useful for
facilitating the administration of the parent drug. They may, for instance, be

20  bioavailable by oral administration whereas the parent drug is not. The prodrug-may
also have improved solubility as compared with the parent drug in pharmaceutical
compositions. Prodrugs are also often used to achieve a sustained release of the active
compou'nd in vivo. . -

The term “solvate” refers to a complex of variable stoichiometry (e.g., di-, tri-,

25 tetra-, penta-, hexa-, and so on), which is formed by a-solute (the compound described
herein) and a solvent, whereby the solvent does not interfere with the biological activity
of the solute. Suitable solvents include, for example, ethanol, acetic acid and the like.

The term “hydrate” refers to a solvate, as defined hereinabove, where the solvent
is water. '

30 In some embodiments, the compound is in a form of an oligomer thereof, as

defined hereinunder.



devitalizing activity of the hal ogenated aliphatic acids described herein
Is due to the positioning of the hal ogen atons in close proximty to the
car boxyl iwo(2oro/tubisscar boxyl i c) noiety, which enhances t lpeTaciodoboossst t he
conmpound due to the electron withdrawi ng effect of the hal ogen substituent.
Accordingly, in some embodinments, X in the general fornula described herein
I s a hal ogen substituent or substituens8s of a carbon atom positioned fromO

to 2 carbon at giBoReRY férnRofdieh Comydwnddth SbNerhinarddnsf byArioparthamraaaé n. I n
sonme enbodi ments,” X is a substituent of a carbon atom adjacent to the
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2, 3-di chl oropropanoi ¢ acid, 3,3- dichloropropanoic_acid, 2-chlorobutanoic
aci d, 12, 2coinpeding disusamoi Acgeldingl - an Rligomerit fe1 ef acqompound as described

2,3-dichlorobutanoi c acid.. 3, 3-di chl or obu i g ,

di chl or opgﬁrteé{h ‘?Sﬁrd%&si adl,gl“?-l%% ng?ﬁgtﬁé%ﬁlgl?sc&g@?é o@%eg'lcofragﬁgﬁtt%en%?nép%{l&dd,

2, 3- di chhoeqeBb@meictn. adhe terda Solikdihérd o prahROtitompask, withoht Hmitatiamnoi c
acid, 2,2- dichlaorohexanoic acid, 3-chlorohexanoic¢ acj.d, ..

2. 3- x| i chbbgeness dpesirporating up 30,38, 50 monomeric units, including, but not limited to,

oligomers composed of 2 monomeric units (i.e. dimmer), 3 monomeric units (i.e.
15  trimmer), 4 monomeric units (i.e. tetramer), 5 monomeric units (i.e. pentamer), 6
| monomeric units (i.e. hexamer), 7 monomeric units (i.e. heptamer), 8 monomeric units
(i.e. octamer), 9 monomeric units (i.e.nanomer), 10 monomeric units (i.e. decamer), 11
monomeric units, 12 monomeric units,13 monomeric units, 14 monomeric units, 15
monomeric units, 16 monomeric units, 17 monomeric units, 18 monomeric units, 19
20 monomeric units, 20 monomeric units, 21 monomeric units, 22 monomeric units, 23
monomeric units, 24 monomeric units, 25 monomeric units, 26 monomeric units, 27
monomeric units, 28 monomeric units, 29 monomeric units, 30 monomeric units, 31
monomeric unité, 32 mohdtnéfié units, 33 monomeric units, 34 monomeric units, 35
monomeric units, 36 monomeric units, 37 monomeric units, 38 monomeric units, 39
25  monomeric units, 40 .rnonomeric units, 41 monomeric units, 42 monomeric units, 43
monomeric units, 44 monomeric units, 45 monomeric units, 46 monomeric units, 47
monomeric units, 48 monomeric units, 49 monomeric units and 50 monomeric units
In some embodiments, the oligomer is selected from the group consisting of a
trimmer, a tetramer, a pentamer, a hexamer, a heptamer, an octamer, a nonamer and a
30 decamer. In some embodiments, the oligomer is a tetramer.
As detailed in the Examples section that follows, novel oligomers of DPA were

successfully synthesized and tested.
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15 The oligomers described herein may be synthesized via the condensation and

formation of ether and ester bonds between the monomeric units.
Further according to embodiments of the present invention, there are provided
processes of preparing the novel oligomers described herein. These processes are

described in detail in the Examples section that follows.



chl orohexanoi ¢ acid, and any additional structural anal ogs thereof. The
present enbodi nents further enconpass any pharnaceutically acceptable salt,
conpl exeswopoodisgs, sol vates, hydrates and, if present pcpurioio/easss

enanti omers of each of the conmpounds descri bed herein. The phrase
"pharmaceutically acceptable salt” refers to a charged species of the
parent conpound and its counter ion. A33' phar maceutically acceptable salt"
is typically ushek,accomdid fiy aidiBersspedoof sdmye embodinkrtsiod thesreset friventier ent
conpound and/or to, reduce any significant jrritation. t an.orHani sm by the
parent cotsBuifdProviiefl & ROCeEHRoREPIHE ﬁﬁe"llﬁ‘)&e&gfi‘ésﬂlb‘é HFLeins G process
properti e?eiﬁé e%f@ﬁe@ﬁg‘hgétﬁfgez{ F(ﬂnﬁ&ma% Ridscribdd it AR aGXdnddhertfbBn PRepsANt
enbodi ment's,”a pharmaceutically acceptable salt can be, for exanple,

ani OE! zedin[) the Ip’lmsénctehef apagbenug|solution, 4t hi tomperstixs tangingdiam 150 3€ ta 26@rboxyl at e
or thiocarbo te .anion,.and a cation. In sone cases, a pharmaceuti call
acceptabl Q’eﬁ% %&B{nlagﬂfarfg‘g?g}%ound is formed when the pargnt conmpound g
interacts w t hyanRubeking REhE o Mh paRRLRAL Midory, €t in§prealatedanst thaprapsosed to
the el ectrostatic interactions involved in salts). Such conpl exes can be

f or med, fdesr::ah@drpe@;n nsludes dehydrolysish eapmelization and/scaelysisi ard thabitk v and
a species that can. coordinati v ' t ' | | exes
can be f oPHEGRFY ?lf tglﬁ%ecrie%%ﬁ)g ﬁéﬁl)%ns&?&gg}e tﬁ%‘% El‘:l(ftr%ﬁﬂg 1%(r8 amat a ?1(%%;%%5%; um
zi nc, Copﬂ,q;erfohh@d], and the like, including salts and oxi des thereof.
Exenpl ary conpl exes are fornmed with selenium sel eni umégri.de or selenium

salt. 10n sonme Eniie pehedimeniseths Rt ebpear (Peageepr ugog 1pnges {rof} | act ed
fromthe grtggﬁw%?@r%nbgrtg{axp_g, "stff%’.l 69%‘56‘8%?%&’ efeeflRINEsi um salt, a potassium

sal t, _ and a cal ci scusse etail hereinbelow, in sone
enbodi nents, phaserae enbodiaidnys, dlc kgtiap lie asaltenspeaaturectbaptangessirom 1719e’C

conpounds descr.ibed herej e ed, for i ' th f f th
conpounds '@ r Ché¥ gﬁ‘@?eisﬁ %O@Qd (tf:rerlélz ,fﬁe?ﬁ"é‘gg‘éﬂﬁ%‘sgﬁﬁ%?‘{%‘bm%‘%f ‘Sé{r%t tg an
agent, WhighhdrsiufedtMented into

15 In some embodiments, the heating is for a time period that ranges from 0.5 to 12

hours.

‘The length of the oligomer is dependent on the heating time period whereby
longer oligomers (i.e. comprised of more monomeric units) are synthesized using longer
heating time periods. The tetrameric form of DPA is synthesized by the process

20 described herein with a heating time period of about four hours.

In some embodiments, the heating is for a time period of at least two hours.

In some embodiments, the heating is for a time period of at least four hours. .

In some embodiments, the heating is for a time .period of at least six hours.

The process described herein may further comprise adfnixing with the oligomer

25  an additional agent. Such an agent may be, for example, selenium or a selenium
containing compound (e.g., a selenium oxide, a selenium salt or a selenium complex).

The present inventors have observed that the size of the oligomer affects its
devitalizing activity. Without being bound by theory, it is speculated that neoplastic
tissues are less dense, having larger intercellular spaces between the neoplastic cells, as

30 compared to normal tissues. This looser structure enables the selective penetration of

larger sized oligomers into neoplastic tissue and much less to normal tissue, thereby



the active conpound (the active parent drug) in vivo. Prodrugs are
typically useful forfacilitating the adm nnistration of the parent drug.
They may,wbaniomstsance, Be bi oavail abl e by oral adm ni stcatiLmnowdeseas t he
parent drug is not. The prodrug-may al so have inproved solubility as
conpared with the parent drug in pharmaceutical conpositions. Prodrugs are
al so often used to achi eve a sustai ned3t el ease of the active conpound in
vi vo. Therddatimg ado¢rsatficts afsocistetl with the mplesired factindtyi elfithe cempowiitd agawist y
(e.g., di-, tri-, tetra-, penta-, hexa-, and so on), which is forned by a
sol ute (tH%”%ﬁ‘ﬁ%’ﬁnd descri bed herein) and a sol vent, whereby the sol vent

does not interfgLRopb! fh bdife RintHoAEh&RS, @ETdliomkr Q§ sklReted GJudh @hatSiwd kbl €

solvents include, for exanple, ethanol, acetic acid and the Iike. The term
"hydr at e" s¢ledtively fits an intsreedludar spacediaf tha agoplastisi tissbogad daprenet fithene@malent i s
wat er. I n_sonme enbodi nent s he ¢ ound is in a formof an oligoner

t her eof , ggsuﬁé’?ar(?é%p'i%?’é]it%[?nthgP?@q%’%i(g#’tgﬁec forns of such conpounds in
general and of WARR fuRthPdral idgthe hasalts 0O thehgiiicatl smdies peteted hereinbeking
hence, according to another aspect of sone enpadi nents of the present

i nvent i on theriaventprs heve surpesingly wicpyed thabtheadsypisiation plthe feframegicfery
Fornmul a | describ, ' . ' : ass
iy phar it S Bobs BBl afty b3AcRh 26FRL REIRIFREL ol B R6% BREGRE S
hydr at es andl,ledidnspwdR et , administratich i eleagthier solgoneas his ahorehtheoipegforalys -

hat | SBmpbPSial fiy Bratngrmemalieiel AR IELA QRGBS HH bRt an
o7 2" g AR ISR, Do L SPLSEOteICUREColta sndarat o
ol i goner i activatynis alie 40 tentooserpacking @f pranpdignhesrandrmalégnant rroplagtip tigyug|ast y of
The. & er m <BPPEBHP oRRETBANIAl e OEDY NrERO: CTERE S Bresor S oRor s
i ncor por ablRGratPick® befigh neopldstiPAKIL fye€ atniblé to pexPirdth g phitaligaint|dndi t ed
Lo 15  malignant neoplastic tissue. In contrast, monomers or tetramers, being smaller in size,
are able to penetrate benign neoplastic tissue and thus are more suitable for treating such
tumors/lesions.
Hence, in some embodiments of the present invention, the method described
herein is for treating a medical condition associated with benign neoplastic tissue in a
20  subject in need thereof, and is effected by administering to the subject a devitalizing
effective amount of a oligomeric tetramer of any of the compounds described herein.
Accordingly, an oligomeric tetramer of the compounds described herein is used
for treating a medical condition associated with benign neoplastic tissue in a subject in
need thereof.
25 In some embodiments, the oligomeric tetramer is a DPA tetramer as described
herein.
In some embodiments, the method described herein is used for treating a medical
condition associated with pre-malignant or malignant neoplastic tissﬁe in a subject in
need thereof, and is effected by administering to the subject a devitalizing effective
30  amount of an oligomeric form of a compound, as described herein, wherein the oligomer

comprises four or more monomeric units (e.g., the oligomer is a tetramer, pentamer or

hexamer of DPA or any other compound as described herein).



ol i goners conposed of 2 monomeric units (i.e. dimer), 3 nonomeric units
(i.e. trimer), 4 nmononeric units (i.e. tetramer), 5 nononeric units (i.e.
pent amer )wo@ormngseri ¢ units (i.e. hexaner), 7 nononeri @CENL1080/00048.
heptaner), 8 nononeric units (i.e. octaner), 9 nonomeric units '
(i.e.nanoner), 10 nononeric units (i.e. decaner), 11 nononeric units, 12
nononeric units, 13 nononeric units, 147 nrononeric units, 15 nmononeric
units, 16 nonopecodinghy,tcligofér fommsne the comipbendsldesoniedinimreio, comprised kg

nonomeric units, 20 nmononeri¢ units, 21 i G. its,. 22 ; I
Ui s, 23 QRS RS MATE ENQTKRESIC Usits Aused P reatined mssichlooagfiioncastiiiaied Wi

mononer i ¢ w&%%%? om?{?%ﬁl’iﬁ fedpMstie tis@ iR IMETBEL i nbdl théreo29 NONOMErI C

units, _30pm)_no C units, 31 nonmeric units, 32 nmononeric units, 33
nonomeri ¢ uni t As exdmptifiedrizr the Exainpkss s@Siomthas feltdves, baihtthe negomerie ard the

units, 37 nononerj Cc unj 38 npnoner, ¢ unit 39 i nj i
mmome?i c teirmedic fﬂT“?rB#\b?é WE4y "t%‘,ve‘Xz“Sﬁ% r’i%i%?t’l %at%ﬁ{lgﬁg‘? {n%cb eﬁ%loﬁnlg}oﬁ%
units, 44 JRNQERS bEmuBhdab turfor 1886 WhHilE 10hBEL SligohfersmresTaed Go YiRht SaticAR
nonomeric units, 48 nononeric units, 49 nononeric units and 50 _npnoneric

units In daviegendtlignpnteandspretmnaignanigemors.i Alkgpaimepls erdiediiRerylieaiion of

consisting of a tri r, t t , hexamer, a heptaner, an
oct amer, en%ﬁ'e?ﬁse‘fmg]r;{rgr_yago gggl%rgmt%oﬁegﬁg&éﬁg%im nts, the oligonmer is a
tetraner. As detsadiseskséd Hehgndbsasipihe spresit i cambadiménts dutthers encompabs @hy goner s

of DPA were successfully synthesized and tested. di scussed herejnabove,
the ddQit @hamasguticatly vadegpiableasabisaany icg eS,afs glzéﬂ‘iff RSl °§58w8t "the
accordi ng o IR=Toly: ohadimeRss of the invention, is denpbnstrated in the
Exanpl es Secrron tcﬁat ﬁ)?olrﬁFovvsI. Specifically, the adm nistration of DPA

ol i gomers was tWithapdeingdmiung blgeheiry,di & speculatad that ¢be fosmatiod of ¢oraplexeseni gn,

G RTE W I N R R e N T
ol i goner s pdRee rHobesly 1 Bhstriting oS i daeB HESEE the RompousdwHiRASE distussdd
15  hereinabove, enable the selective penetration of the compound to the looser packed
neoplastic tissue as compared to the penetration into the more densely packed normal
tissue.

As discussed hereinabove, the beneficial therapeutic activity of DPA and
oligomers thereof, as exemplary compounds according to embodiments of the invention,

20 has been demonstrated in treating medical conditions associated with viral, benign,
premalignant and malignant neoplastic tissues.

Accordingly, in any of the methods and uses described herein, the neoplastic
tissue can be a viral neoplastic tissue, a benign neoplastic tissue, a pre-malignant
neoplastic tissue and/or a malignant neoplastic tissue.

25 In some embodiments of the present invention, the neoplastic tissue is a skin or
mucosal tissue.

The phrase "viral neoplastic tissue", as used herein, describes abnormal growth
of tissue cells due to a viral infection.

The phrase "malignant neoplastic tissue", as used herein, describes a neoplastic

30 tissue which is not self-limited in its growth, is capable of invading into adjacent tissues,

and may be capable of spreading to distant tissues (metastasizing).



formati on of ether and ester bonds between the nononeric units. Further

according to enbodi nents of the present invention, there are provided

pr ocesseswohopv@apmsi ng t he novel oligoners descri bed hereirnL2oityeseass

processes are described in detail in the Exanples section that

foll ows. Thus, according to another aspect of some enbodi nents of the

present invention there is provided a $rocess of preparing the oligoners

descri bed her eThe phiage Phrenignsecoplsstig tisfut & desdibby a meaplasiis Essue mbdenis nos
ueous

d i bed_h in,. i f .eqf | |
ot ut | on, MAEEE SiscioORE Fahginet PO R0 eete S uBhRT Bh. Pt FaBar v ng

the ol i gogifounding fiastes Rgidigose0fnEnt @b Adtyndlastdsizll ar theory, it is
specul ated that the process described herein includes dehydrol ysis,

gar amel i zat i onThnphiese Rrewplgnagt negplastis dissue cleseries acproplastic tigwigavhighct i ons
epend. on,_t ' t e A . | I
sone. enbodi e AruEipflbu BERE bR GrcBhoil BF pbdfBE BEARThCLERRIEE o 0
to 50 wei gdtinaptissueahd berign heapiastic tistues.50 wei ght percents. In sone

enbodi nents, the heating is at a tenperature that .ranges from 170 0C to 220
0C, or from 188b®dety "skgp fasue’] ﬂewl?ﬁs éﬁ%&ar%?ﬂvgr,mg %éﬁ‘l‘mﬂ’@&?‘é fgrm 5

t enper at Ufnauratn : 9@it§&t hiniBRoR, QHOOAERS, deffisheald REbétardeBls Aidsuse

period that rafmges fromO0.5 to 12 hours. The length of the oligoner is
dependent Typicdllye skimatissng can rieclpde other wompehents enchens bhir follistes gnid, gweat
conprj sed ofanre mononeric units) are synthesized using | onger heating
time Meri®ds-The tetraneric formof DPA is synthesized by the process

descri bed hererge Wk nfucB@A i@ " tdeSRIbRS tikEs Hat ARAUbmposst in sl SF cell§ o30me
enbodi ments, the heating is for a tlﬁEpFerIOd of at least two hours. In

sone enbouisemahymaltand epathelialpriging dixagplasraf pueasaltissiesaincludgs buf yamokour s.
In sone eﬁltl)lﬁ(ej(h 5 r\]"étlgslhalg Qx%l,%gﬂ}elaﬂgeclta‘cl, Jn%rvi&e}d-gﬁgstfkeﬁésgg. of at least six

hours. ’
The term "lesion" describes any abnormal tissue found on or in an organism,

15 usually damaged by disease or trauma. The term "skin lesion" describes any abnormal
tissue found on or in a skin tissue. The term "mucosal lesion" describes any abnormal
tissue found on or in a mucosal tissue.

The term "tumor" describes a swelling or lesion formed by an abnormal growth
of pathologycal cells. The term "tumor" encompasses benign tumors (evolving from

20  benign neoplastic tissue), pre-malignant tumors (evolving from premalignant neoplastic
tissue) and malignant tumors which are also referred to herein as "metastasizing
malignant tumors" (evolving from malignant neoplastic tissue).

The term "skin tumor" describes a tumor formed by an abnormal growth of skin
cells. The term "skin cells" describes cells that make up the skin such as epidermal cells,

25  dermal cells or cells making up the subcutaneous tissue of the skin. Some benign skin
tumors are known to be caused by viruses (for example, warts), systemic disease (for
example, xanthelasmas or xanthomas caused by excess fats in the blood), and
environmental factors (for example, moles (nevi) and epidermal cysts stimulated by
sunlight). Other examples of benign skin tumors are dermatofibromas; angiomas (such

30 as hemangiomas, port-wine stains, lymphangiomas, and pyogenic granulomas);

seborrheic keratoses; and acrochordons, or skin tags.



The process described herein may further conprise adm xing with the
ol i goner an additional agent. Such an agent may be, for exanple, selenium

or a sel aRbYIEQBisgl Ni ng conpound (e.g., a sel enium oxi geaReEeb@aisum sal t
or a seleniumconplex). The present inventors have observed that the size

of the oligoner affects its devitalizing activity. Wthout being bound by
theory, it is speculated that neoplast?t tissues are | ess dense, having

| ar ger i nt er celTheiteam "spaosa timoledescrities artemok fernied byednl abnosmalcgrapdrell t o
nor mal tiseiféefﬁ't Thi s | ooser, structure enables the sel ective penetration of
| arger si %88 ‘0t JOHGO5Y i8%h) astic tissue and much |ess to normal

tissue, therebyhe# nan@dvaeeabes 4 AFhSr RIMROE bilaBlordl Frdvih sMmeasinagd
activity of the conpound against normal tissue. Therefore, in sone

enbodi nmeneals. (The term genrsr encompapses Peinasy) Oh Sedeadary tymersy el iecleE t PUBIRLY i t s
an intgr Cﬁlln+ol1”' AescrBES g.tlnrﬁot l?l?att hEQP lh%scfﬁaéxtlatllﬁt%%hqu% aﬁ?ﬁr(ﬁ?tan the TP’ mal
tissue in close proximty 10 the neop Ic tissue. I''e Turther anal yzi ng
t he resul tsscafdatyheinedr!' dewgibesi tgh@sthpy lesapicad fham és PPgimy(prithay) siveof or s
have surpri si n(tgl y uncovered that .the adm nistration of the tetraneric form

of DPA i sEiPBftRIQ Hothes sileidase ity opdisiant iEpmithe BRMEREdEi ng beni gn skin and
nucosal tumrsrﬁ@fﬁr e'%kﬂﬂ?anwmd% i&@lmdahéérrlaéatémoﬁ; LRk RGuOhhgGTer's s

nore therapeutically beneticial for treating prenalignant and mal i gnant
ski n and omgiostaig fromoitke abidohmlitgroetingf skimdellsy allpatearine nacosaheancer” it i s

suggested,th this observedq difference in . activity is due to the |poser
acki b ofespRsRar ] GEH e PhAnt MRHHAGHE TPLT R B B4 o
beni gn negytodmbl Srobits S eIV BhEMYkd B8P I inBEosal HGRABEMTherd frel @E&raPlibEs bP
penetrate into benign neoplastic tissue yet are able to penetrate into

premal i gnskin eangersaltheyrioent erampprisheing thasdlueell |qarcinmms aand, sausmawsr selbr
LELTamers ?ﬁlb{r‘l SR &L bofh ﬁ%l%ﬁlglaﬁér?la%nefz}n%eﬁgrﬁ% igh ﬁg)?lg%gé}oﬂﬁgsﬂrﬁ;t '

tissue and PROEare Mote "Sul tTeall ng suc esl o nce,
in sone efipads MRANLS padsehths bixiiesalveloplgéet. i on, the nmet hod described herein

is for treati n% a nedical condition associated wth benign neoplastic

tissu®in a ccordingly, exemplary skin and mucosal neoplastic tissues include, but are not

limited to, keratoses (including, but not limited to, actinic keratosis, hydrocarbon

keratosis, keratosis pilaris, seborrheic keratosis), nevi (including melanocytic nevi and

epidermal nevi, with exemplary nevus listed hereinunder), archodrons, cysts, angiomas

(such as hemangiomas, port-wine stains, lymphangiomas, and pyogenic granulomas),

20 fibromas, fibrolipomas, condylomatas, lentigos, acanthomas, neurofibromas,

hyperplasias, fibromas, warts (caused, for example, by viruses, e.g., verrucas),

leiomyomas, syringomas, granulomas, xanthelasmas, cutaneus horns, Juvinel

pseudomelanoma, basal cell carcinomas, basaliomas, Squamous cell carcinomas,

Merkel-trabecular cell carcinomas, Nevus sebaceus of Jadassohn with basal cell

25  carcinoma, kaposis sarcomas, oral visible lesions, papillomas, ibroepitheliomas,
hyperplasias, hypertrophic Lesions, polips, freckles, melasmas and melanomas.

Such neoplastic tissues are evolved from medical conditions such as, but not

limited to, a viral infection (resulting in a viral neoplastic tissue), systemic disease (for

example, xanthelasmas or xanthomas caused by excess cholesterol and fats in the

30  blood), various types of skin cancers, and environmental factors (for example, moles

(nevi) and epidermal cysts stimulated by sunlight.



subject in need thereof, and is effected by adm nistering to the subject a
devitalizing effective anount of a oligoneric tetramer of any of the
conpoundswoesarisbmsd herein. Accordingly, an oligoneric tretrnermeomisst he
conmpounds described herein is used for treating a medical condition
associated wth benign neoplastic tissue in a subject in need thereof. In
some enbodi ments, the oligoneric tet rafer is a DPA tetraner as described
herein. | n somExemphey medical cdndéions tliwd dredassoriatoé dvithemeoplasiic tiswesisichras

treating a nmedical ditior ' i.th -mal i . '
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adm ni st eéh?ﬁetn%t ?iﬁﬁteﬁutgl §&orheENdrhBbis ZEpidedhdl Qv CLinBRUPid@maRevus

ol i goneri ormof a conpound, as described herein, wherein the oligomner
conpr i ses (fmux lateralis) Bevnsrsebaveiis ofifidassohn, Iptradermal dleveo Miavus pilasusedkianer |

pent aner or hexaner of DPA oOr..any. other. co u e ' .

her ei ny . ABESr % $19chQzions,, r%;d%%héncgym?%gggtgh%ggan %&dggéér'?@ga’ Rivltiple ,

conpr i seds@findothk, CleafRER ABRBGMA,] Compoind acvusyRib Nevi, (Spiadlé rell {Spiea)i cal
condition associated with pre-nmalignant or_ nal il%(:ant neopl ast i Pc?ﬁﬁ’i ssue in a

subj ect i nevuse(¢pithddeiddf Giant HaiyniNevysi dus Neppe MsawtieQtas Jdgrmaietiorema,

foll ows, hoth the no ri.C | Yol

ef fecti ve?&’lg&%&o T%’ ruealt)lep‘é@?&ng‘@ﬁ%?ﬁg’%@héﬁ&%%‘?@?@% I kggrt?ns]a’or
nucosal t wyBiphh@sib@asIunbiidral Nengs Neohs doamens (Spde telsegledtasia) Baclingauseant s
havi ng mal | gnant _and_pre-mali gnant, tunors.

| T8 | i
er adi dait i giseae arefiifpmatisip piereids J80m Cﬂﬁ&;ﬁgﬁﬁg&t}ésr}(@% ofn? B%P’e 10) .

As_di scussed, neURlRRAYe NANE BESEABHSIDONIEN! Rabichfe(PONSARPASEANY

phar maceut | Iy acpepfa e salt'sTand conpl exes, as defined herei nabove, of
t he conpoasthethmay iVieeohch erdganis, Wetrvou tplivei, rcorisdlomd  #spminaiamy Mpluscym

the. devi ¢ SPRER e APOTE,KeGRos T HRTS e oL Wesrshorattil bR ey
const r uct iggiié af SffpoS hffignd, OKBRtGHcakthéme O TRRiHoEpiiohas, aMuliiple udissidstic
15  Nevi, Arsenal keratosis, Juvinel pseudomelanoma, Superficial basal cell carcinoma,
Basal cell carcinoma, Nodular basal cell carcinoma, Basal cell pigmented nevus
syndrome-Basaliomas, Squamous cell carcinoma, Merkel-trabecular cell carcinoma,
Nevus sebaceus of Jadassohn with basal cell carcinoma, Superficial spreading melanoma
in situ and stage la, Nodullar-malignant melanoma in situ and stage la, Kaposis
20  hemorrhagic sarcoma- (Eatly- macular lesion, non-AIDS related), oral visible lesions,
Lentigo malignant melanoma, Papillomas, Fibroepitheliomas, Hemangiomas and
Hyperplastic or Hypertrophic Lesions, Neurofibromatosis-l-_‘_(Recklinghausen disease),
Neurofibfomatosis—2, Erosionen (ectopie), Pollvipus,- Posthyéterectomie_, granuloma,
Endocervicitis, cervical viral warts such as molluscus contagious and condiloma
25  acuminate; nabothian cysts; Epistaxis (contact bleeding from erosion of cervix).

As discussed elaborately hereinabove, while surgical removal of the skin or
mucosal tumor/lesion is frequently the treatment of choice, this option is non-optimal
and suffers from many drawbacks which render it not applicable in all patients.

For example, surgical treatment is problematic in treating patients suffering from

30  multiple tumors/lesions. In such patients, besides the poor cosmetic result, the surgical
removal of all tumors/lesions may lead to excessive skin tension rendering surgical

wound edge closure problematic. In such cases, the topical administration of the



her ei nabove, enabl e the sel ective penetration of the conpound to the | ooser
packed neoplastic tissue as conpared to the penetration into the nore
densel y paokerl/mgrssal tissue. As discussed hereinabove, pCiraLiaoedouss al
therapeutic activity of DPA and oligonmers thereof, as exenplary conpounds
according to enbodi ments of the invention, has been denmonstrated in
treating medical conditions associated4wi th viral, benign, prenalignant and
ggls ) ?nggé cdh}ﬁﬁcﬁi_n% Hfér]brﬂ)bé hern ofioahe eiudgply tuorsesions is tpasticuirtydstmeficidl uses
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its growth, i SAﬁan&ﬁ@a&f nleQ1ar i BAditiBh OclAticRGRRE By $Mieple Sifl MBordes
capabl e of spreading to“distant tissues (metastasizing).The phrase "benign
neopl ast i periptesal®eudeirombtesis {Reckbipphanser disesspde which is not malignant

(i.e. does not ,gr in.an unlimte a ssi ve. d t ¢l de
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&

nor malo t | b aetensivie exnoseis of dhepikins toj igradiation such apiltrgy ki3St i ssue”

e o DA AP ORI A chi oy,
skin ti ssyegcam irmdiatide and/bephateirpdiagon)s such as hair follicles and sweat
gl ands. As exemplified in the Examples section that follows, the compounds described
herein are capable of devitalizing neoplastic tissues located externally, namely skin and
15 mucosal tissues. Since the pathophysiology associated with neoplastic skin and
mucosal tissue is similar to the pathophysiology of all neoplastic tissues, the compounds
of the present invention can be further utilized in the treatment of medical conditions
associated with internal neoplastic tissues. '

Thus, is some embodiments, the compounds described. herein are administered

20  for treating a medical condition associated-with neoplastic tissué wherein the neoplastic
tissue is an internal tissue.

The phrase "internal tissue" is used interchangeably ‘herein with the phrase
"intracorporeal tissue" and cllescfibe's any tissue located .in the body of a subject which is |
inaccessible externally. The phrase "internal tissue" encompasses any tissue other than

25 skin and mucosal tissues, as described herein, that is, any tissue within the corpus.

The phrase "internal neoplastic tissue" describes an internal tissue, as defined
herein, wherein neoplasia occurs. Non-limiting examples of internal neoplastic tissue
include liver neoplastic tissue, thyroid neoplastic tissue, bile duct neoplastic tissue,
bladder neoplastic tissue, bone neoplastic tissue, brain neoplastic tissue, breast

30 neoplastic tissue, lung neoplastic tissue, gastrointestinal neoplastic tissue, colon

neoplastic tissue, genital neoplastic tissue, epithelial neoplastic tissue, esophageal

neoplastic tissue, kidney neoplastic tissue, pancreatic neoplastic tissue, ovarian



The term "nucosal tissue" describes tissues that are conposed in part of
cells of mesenchymal and epithelial origin. Exanples of nucosal tissues

i ncl ude, wotoavasmet linited to, vaginal, oral, corneal pcrgctimdgooassd
viscero-elastic tissues. The term "l esion” describes any abnermal tissue
found on or in an organism usually danaged by disease or trauna. The term
"skin | esion" describes any abnormal ti*3sue found on or in a skin tissue.
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fats in the envi ronnental factors (for exanple, noles (nhevi)
and epi debrsh caysdrs isdlida gHoteldstbya sunltifgrime) .an@plagsic astroeploaw, @Stroeitdma ski n

tunors are dermat of i bromas; angi omas (such as hemangi oras ort-w

st ai ndY |§Hﬁ’ﬁaﬂ@?om§,ﬁlg§$ﬂdmﬁ§§8ﬁr c dﬂg‘?fﬁ’@f’gﬁﬁtgﬂa’ se W%?rgg’kerg%ﬂ%‘glgg’; and
acr ochor d@sanAbbikbhal ARSHiIdHE phhdiyniicosal tunor” describes a tumor
formed by an abnormal growth oP cell’'s that make up nucosal tissue. The term

"cancer" descr Noaslimitingmexarhplesrduclbge, abworrrainogrlimited 3, AEPUSHAPRITRBPA s
The {erm cancer. encomases. ol TRE Y b, ACGANUREY cliBRa. oG BEGRA! T Y

tunmor” deé : the drigina where it first arose
and the t gkyRoidSefRpg arithédl rdncerd ©66¢ iobiginated: twimur $uthtashbenes saremnh, fbrein i ts

original (primary) site of

15 tumor such as glioma and neuroblastoma; breast cancer, cervical cancer,
chondrosarcoma, chordoma, choriocarcinoma, colon carcinoma, craniopharyngioma,
cystadenocarcinoma, embryonal carcinoma, endotheliosarcoma, ependymoma, epithelial
carcinoma, esophageal carcinoma, Ewing's tumor, fibrosarcoma, hemangioblastoma,
hepatic carcinoma, leiomyosarcoma, liposarcoma, lung carcinoma-such-as bronchogenic
20 carcinoma, small cell lung carcinoma; lymphangioendotheliosarcomé,
lymphangiosarcoma, ~medullary ~carcinoma, medulloblastoma,  mesothelioma,
myxosarcoma, pancreatic cancer, oligodendroglioma, osteogenic sarcoma, ovarian
cancer, pancreatic carcinoma, papillary carcinoma, papillary adenocarcinoma,
pinealoma, prostate cancer, rectal cancer, kidney cancer such as renal cell carcinoma and
25 Wilms' tumor; retinoblastoma, rhabdomyosarcoma, sebaceous gland carcinoma,
seminoma, stomach carcinoma, synovioma, sweat gland carcinoma, testicular tumor,

uterus carcinoma, and metastatic disease of the respective primary cancer.
The administration of the compounds described herein may be effected either
locally or via systemic administration. While the devitalizing effect of the compounds
30  described herein may be achieved via directly contacting the neoplastic tissue with the

compound, an indirect effect may also occur, for example, by enhancing the response of



growth to another site, close to or distant fromthe primary site. The term
“skin cancer” describes a cancer |ocated on or in a skin tissue and/or

ori gi nat iwg 2brooistsBe abnornmal growt h of skin cells. Theptenmoiovumessal
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originating fromthe abnormal growth of cells that nmake up the mucosa
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sarcomas, oral visible | II hel, i
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by t has conpoundndimitingbeskamplesi nof niflt{agerporeal administration include loca

stereotactic and intravascular administration.

Local administration, as used herein, describes applying the compound directly
onto the neoplastic tissue. Intracorporeal local administration describes applying the
compound directly onto an internal neoplastic- tissue, for example, during a sargical

20 procedure. The term "local administration" encompasses also administration via
intratumoral injection, namely injection of the drug directly into the tumor. '

Stereotactic administration uses a computer and imaging performed in at least
two planes to localize the target neoplastic tissue (such as a tumor) in three-dimensional
space and guide the compound to the tissue. This includes, for example, an

25  administration operated under "direct vision".

Intravascular administration, as used herein, describes the administration of the
compound to the blood vessels of the neoplastic tissue.

For example, cervical and/or uterine neoplasms can be treated by topically
applying the compounds or compositions described herein to the neoplastic tissue, by

30 means of e.g., contacting the tissue with a sponge soaked with the compound.
Bladder carcinoma can be treated by administering the compound using the

direct vision technique.



but are not limted to, Seborrheic keratosis, Epidermal Nevus, Linear
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the surgical procedure.

Administering the compound subsequent to the surgical procedure can be
effected either in vivo, subsequent to surgically removing the neoplastic tissue, or ex-
vivo, where the compound is applied to the removed-meoplastic tissue.

20 As discussed hereinabove, the surgical removal of neoplastic tissue is one of the
treatment options frequently employed in the management of medical conditions
associated w1th neoplastlc tissue. However, when the neoplastic tissue is malignant,
during the’ surglcal mampulatlon dissemination of malignant cells into the blood and
lymph vessels may occur, resultlng in metastasis in other body locations and

25  postoperative recurrence. Therefore, treating such medical conditions with the
compounds described herein is beneficial, as compared to a surgical treatment alone,
since the dissemination which may occur and the risk of a secondary tumor evolving
form metastasis is much lower. Support for such a statement is presented in the
Examples section that follows. As shown therein, the level of malignant skin tumor

30 recurrence following DPA or DPA oligomer treatment, during the 2-8 year follow-up
‘period was negligible and furthermore, no occurrences of regional and distant metastases

of the skin tumors as well as lethality cases were reported.



For exanple, surgical treatment is problematic in treating patients
suffering frommultiple tumors/lesions. In such patients, besides the poor
cosneti c weulwisstsBe surgical renoval of all tunors/|esipomaLmayodogssd to
excessi ve skin tension rendering surgical wound edge cl osure problematic.
In such cases, the topical adm nistration of theconpounds described herein
onto the multiple tumors/lesions is pafiicularly beneficial due to the
conpl Ie][ e devi tHe{lee’;ltih Qsl@nféf efmbeditnemsr 6f thespresest intelntian,vtheymethod debaitegeut i ¢
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irradiation (e.g., sun irradiation and/or photoirradiation). As exg:g)l i fied
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"int racor PoAessNbed BB and describes any tissue located in the body of a

subj ect whi ch g accordance with another aspect of some embodiments of the present invention

15  there is provided a use of a compound as described herein in the manufacture of a
medicament for reducing or abolishing dissemination of malignant cells into a blood
and/or lymph vessel of a subject having a medical condition associated with malignant
neoplastic tissue and subjected to a surgical procedure for removing at least a portion of
the malignant neoplastic tissue.

20 In some embodiments, the malignant neoplastic tissue is a skin or mucosal
tissue. In some embodiments the malignant neoplastic tissue is an internal tissue as
defined herein.

In some embodiments, the medical condition is a metastasizing malignant skin
or mucosal tumor, as defined hefein.

25 Non-limiting examples of malignant skin and mucosal medical conditions in
which a surgical procedure is used for removal of the malignant neoplastic skin or
mucosal tissue and which are suitable for treatment by the compounds described herein
are Superficial basal cell carcinoma, Basal cell carcinoma, Nodular basal cell carcinoma,
Basal cell pigmented nevus syndrome-Basaliomas, Squamous cell carcinoma, Merkel-

30 trabecular cell carcinoma, Nevus sebaceus of Jadassohn with basal cell carcinoma,

Superficial spreading melanoma in situ and stage 1a, Nodullar malignant melanoma in



i naccessi bl e externally. The phrase "internal tissue" enconpasses any
ti ssue other than skin and nucosal tissues, as described herein, that is,

any tissugowyighspisghe corpus. The phrase "internal neoph:@@mgn@/{)@agge
describes an internal tissue, as defined herein, wherein neoplasia occurs.
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cancers include glioblastoma nul’ti for ne, anapl asti c astraocytonma,
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cancer, tracheal cancer, bone originated tu uch as bone sarcomm, . brain
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ol 1godendrog{10ma osteogenic sarcor%a ovarian cander pancreatic carcinoma, papiilary
carcinoma, papillary adenocarcinoma, pinealoma, prostate cancer, rectal cancer, kidney
cancer such as renal cell carcinoma and Wilms' tumor; retinoblastoma,
rhabdomyosarcoma, sebaceous gland carcinoma, seminoma, stomach carcinoma,
20 synovioma, sweat gland carcinoma, testicular tumor, uterus carcinoma, or metastatic
disease of the respective primary cancer.

In any of the methods and uses described herein, the compounds as defined
herein can be utilized in combination with an additional active agent. An exemplary
such additional active agent is a selenium-containing agent. The ant-cancer activity of

25  selenium and selenium containing compounds has been previously reported [Clark et al.
Nutr Cancer. 2008;60(2):155-63]. For example, SeO; has been known to increase
concentration of the endogenic antioxidant glutathione.  Selenium containing
compounds such as SeO, have also been known to be immunostimulants, as well as to
inhibit tumor growth and dissemination. It is therefore, suggested that the co-

30  administration of selenium or a compound which comprises selenium together with the

halogenated aliphatic acids described herein can achieve an enhanced devitalizing effect.
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herein, describes the adm nistration of the conpounds described herein onto
a sur flace tissuetinebsssepd, such as a neopl astic skin or nucosal tissue. The

fterm"intracor ly. " I 0, ek ' ey i ‘whi ch
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15 these antigens and exert a direct or indirect immune response to these antigens. This
induced immune response can subsequently lead to the identification of similar
antigens, located on malignant cells at the primary tumor site as well as malignant cells
that have disseminated from the primary tumor into the blood/lymph vessels, and
destroy these cells, thereby inhibiting the growth of the tumor and reducing the ability

20  of the malignant tumor to metastasize and create a secondary tumor.

Hence, according to another aspect of some embodiments of the present
invention, there is provided a method of inducing a systemic immune response to
malignant cells, the method comprising administering to a subject in need thereof a
therapeutically effective amount of a compound as described herein.

25 Accordingly, according to another aspect of some embodiments of the present
invention there is provided a use of a compound as described herein in the manufacture
of a medicament for inducing a systemic immune response to malignant cells.

The induction of the immune response can be further utilized in order to reduce
the capability of premalignant cells and/or potentially malignant cells to become

30 malignant by destroying these cells through, the recognition of their antigenic

components, before they are transformed into malignant type cells.
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interchangeably to describe a cell which is not malignant but has a higher probability of

15 becoming malignant as compared to a normal cell.

The phrase "systemic immune response” describes the whole body production
and circulation, upon exposure to an antigen, of organism specific humoral and cellular
immune cells and is characterized by organism specific immune globﬁlin (antibodies)
and cytotoxic mononuclear cells. As used herein, an "antigen" may be any substance

20  which, when introduced into a fnammal, will induce a detectable immune response, both
humoral and cellular. As used herein, the term "antigen" also includes any portion of an
antigen, e.g., the epitope, which can induce an immune response.

In some embodiments the induced systemic immune response is an innate
immune response or an acquired immune response.

25 The immune system of higher organisms is comprised of an adaptive (acquired)
and an innate component. The innate immune system refers to a host’s antigen-
nonspecific defense mechanisms that come into action immediately or within several
hours after exposure to almost any antigen. The innate immune system represents the
initial response by the body to eliminate microbes. The innate immune system includes

30  phagocytic cells, which includes macrophages and polymorphonuclear leukocytes that
can engulf (phagocytose) foreign substances. By contrast, the adaptive immune system

refers to antigen-specific defense mechanisms that emerge over several days, and react
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15  combination with at least one immunostimulating agent.

The term "immunostimulating agent" describes a compound which stimulates the
immune response of a subject. Exemplary immunostimulating properties can be
manifested, for example, by an effect on cytokines secretion, interleukins production,
lymphocytes function, and the like. In some embodiments, the immunostimulating

20  agent is Granulocyte-macrophage colony-stimulating factor (GM-CSF).

Additional exemplary immunostimulants include, but are not limited to,
recombinant human interleukin 2 (rIL-2), polysaccharides of mannose (e.g. mannans),
B(1,3) glucose (e.g. glucans), B(1,4) acetylated mannose (acemannans), f(1,4) N-acetyl-
glucosamine (chitins), heteropolysaccharides, such as rhamnogalacturonans (pectins),

25  water-soluble polymers, muramyl peptides, lipopolysaccharides (LPS) from gram-
negative bacteria and derivatives thereof, and any other of cationic detergents,
interleukins, interferons and growth factors.

The devitalizing activity of the compounds described herein may be further due
to the ability of the compounds to inhibit angiogenesis in neoplastic tissue thereby

30  reducing the blood supply to the tissue. The inhibition of angiogenesis may be effected

via downregulating the expression of proangiogenic factors or/and upregulating the
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provided a pharmaceutical composition comprising, as an active ingredient, any of the

15  compounds described herein, and a pharmaceutically acceptable carrier.

According to another aspect of some embodiments of the present invention there
is provided a use of any of the compounds as described herein in the manufacture of a
medicament.

According to another aspect of some embodiments of the invention there is

20 provided a pharmaceutical composition which comprises, as an active ingredient, the
oligomers described herein (oligomer forms of a compqund as described herein) and a
pharmaceutically acceptable carrier.

According to another aspect of Some embodiments of the present invention there
is provided a use of an oligomer as described herein in the manufacture of a

25  medicament.

In some embodiments the concentration of the compound in the composition
ranges from 20 weight percents to 100 weight percents of the total weight of the
composition, and can be 20, 30, 40, 50, 60 70, 80, 90 or 100 weight percents of the
composition, including any value therebetween. In some embodiments the

30  concentration of the compound ranges from 70 weight percents to 90 weight percents of

the total weight of the composition.
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Cancer. 2008;60(2): 155-63]. For exanple, SeQ2 has been known to increase
15  acceptable and suitable carriers and excipients. The purpose of a pharmaceutical
composition is to facilitate administration of a compound to an organism.
Hereinafter, the term “pharmaceutically acceptable carrier” refers to a carrier or
a diluent that does not cause significant irritation to an organism and does not abrogate
the biological activity and properties of the administered compound. Examples, without
20 limitations, of carriers-are: propylene glycol, saline, emulsions and mixtures of organic
solvents with water, as well as solid (e.g., powdered) and gaseous carriers.
Herein the term “excipient” refers to an inert substance added to a
pharmaceutical composition to furthcr facilitate adminiStratibn of a compound.
Examples, without limitation, of éxcipients include calcium carbonate, calcium
25  phosphate, various sugars and types of starch, cellulose derivatives, gelatin, vegetable
oils and polyethylene glycols.
Techniques 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.
30 Pharmaceutical compositions for use in accordance with the present invention

thus may be formulated in conventional manner using one or more pharmaceutically

acceptable carriers comprising excipients and auxiliaries, which facilitate processing of
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there is provided a nethod of inducing a system c immune response to

15 medicament is formulated for topical administration. In some embodiments the
pharmaceutical composition or the medicament is formulated for systemic
administration.

In some embodiments the pharmaceutical composition or the medicament is
formulated for incorporeal administration as-defimed herein.

20 Administration may be done,-erally, by inhalation, or parenterally, for example
by intravenous drip or intraperitoneal, subcutaneous, intramuscular or intravenous
injection, stereotacticly, intravascular, or topically (including ophtalmically, vaginally,
rectally, intranasally). '

Formulations for topical administration may include but are not limited to

25 lotions, ointments, gels, creams, suppositories, drops, liquids, sprays and powders.
Conventional pharmaceutical carriers, aqueous, powder or oily bases, thickeners and the
like may be necessary or desirable.

Compositions for oral administration include powders or granules, suspensions
or solutions in water or non-aqueous media, sachets, pills, caplets, capsules or tablets.

30  Thickeners, diluents, flavorings, dispersing aids, emulsifiers or binders may be

desirable.
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(anti bodi es) In some embodiments, the amount ranges from 0.001 ml to 5 ml of the

15 composition per a neoplastic tissue diameter of 1 cm.

In some embodiments, the amount ranges from 0.01 ml to 1 mi of the
composition per a neoplastic tissue diameter of 1 cm.

Thus, for example, an amount of 0.1 mi can be used to treat a neopiastic tissue
having a diameter of 2-3 cm. An amount of 2 ml of the composition can be used to treat

20  a neoplastic tissue having a diameter of 5-10 cm.

It is noted in this regard that, by being commonly used as a water disinfectant,
0.2 ml of DPA are added to 1 liter of water. Thus, it is appreciated that the above-
indicated amounts are non—t.'o'kic‘ and are within the doses orally consumed by any
person that drinks disinfected water. _

25 Compositions of the present inventionrmay, if desired, be presented in a pack or
dispenser device, such as an FDA (the U.S. Food and Drug Administration) 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, but not limited to a
blister pack or a pressurized container (for inhalation). The pack or dispenser device

30 may be accompanied by instructions for administration. The pack or dispenser may
also be accompanied by a notice associated with the container in a form prescribed by a

governmental agency regulating the manufacture, use or sale of pharmaceuticals, which
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(acquired) and an innate conponent. The innate inmmne ﬁ stemrefers to a
host s anef yeeenTs pdmiristeatioar Stsk npfiten iiiesamplen By B6RE Hili5e seRrpste oY

i mredi ate e Wt N ve . 1 . t k gen.
The. 1 nnat U (i R0 BB B B e D e O e e o

el i m nat e jiiger 0bEsmpdiitions revieprisingunbe sgshpmnd(syoligemershafothpt inveation s,

whi ch incl udes macrophages an ol ynor phonucl ear .| eukocytes that.can engul f
(phagotyt sy@lated & gromBdtls @é&aéylt“@g RIS (2% Y ﬁé’ﬁ%’la{f?’ Ppﬁ‘ﬁ% & &Yt glr%
refers to, Eﬂﬁ@‘cﬁﬂﬁﬁfgi,'ﬁd%ﬁe@&ﬁfbr%ﬁmt SFh rhétAtal @0BAIGEN AYRTiateAeith
days, and actw th and renove a specific antigen. The adaptive inmmune

syslt emkdemed:;ﬂmictt(tjsswghﬁutredmdimg ot prewentifigedisstapnation ¢imalignagy sellsninfosa pased
on | eukocyt es, js divided jnto,t ' Wyl (-
oyst om whieR e bneh Yesstioos st bR fsBETSHCRRiGAle pRUORR Wi

cel | - medi glAEniTHeDSastieSis8i andubiecledns i safScalprdteylutei far fentaiingsat 1ddsea
i nduction of "a systenmic i mune response may be effected by upregul ating an
expr ed8i oponionaf temalalignaotisedplastie tisyigs ps defailadrheseinabqver f er on- a,

Interleukin-1, Interleukin- l.nterl,eukin- Interl eukin-8 and a
conbi nati on thé*séﬁf".%ﬁ’ﬁ@tiﬂﬁg{fﬂ i%ﬂmrrég%/%bsgo%ur ter effected via the
activation of TpaelRRs "e@hpisesy,P&ombrisihge, Miacluaés"oMinchydiny?, f*havihgt asd f ect ed

via activation of a c.ytok"i. ne such as interferon, IL-10or IL-12. The
i nduct i on tlfir congygatesmean; "inplyding bafpeoh§id t9'he conpounds described herein

VT%/hbgnf :J%ﬁg@%%ﬁ%@%@ﬁgI%Qain%‘iﬁﬂc'i\kﬁﬁé &id BRited -ne conpound toget her
15 The term "consisting essentially of" means that the composition, method or
structure may include additional ingredients, steps and/or parts, but only if. the
additional ingredients, steps and/or parts do not materially alter the basic and novel
characteristics of the claimed composition, method or structure.
The word “exemplary’is used herein to mean “serving as an example, instance or
20 illustration”. Any embodiment described as “exemplary” is- not=necessarily to be
construed as preferred or advantageous over other embodiments and/or to exclude the
incorporation of features from other embodiments.
The word “optionally” is used herein to mean “is provided in some embodiments
and not provided in other embodiments”. Any particular embodiment of the invention
25  may include a plurality of “optional” features unless such features conflict.

As used herein the term "method" refers to manners, means, techniques and
procedures for accomplishing a given task including, but not limited to, those manners,
means, techniques and procedures either known to, or readily developed from known
manners, means, techniques and procedures by practitioners of the chemical,

30 pharmacological, biological, biochemical and medical arts.
As used herein, the term “treating” includes abrogating, substantially inhibiting,

slowing or reversing the progression of a condition, substantially ameliorating clinical



Hence, in sone enbodi nents, the conpounds described herein are utilized in
conbination with at |east one i nmunostinul ating agent. The term

"I mmunostwoubavispgsagent " descri bes a conpound whi ch st ipowhetoeeododss | mmune
response of a subject. Exenplary imrunostinulating properties can be
mani f ested, for exanple, by an effect on cytokines secretion, interleukins
production, |ynmphocytes function, and the like. In some enbodi nents, the

i munost i ouhathetigalagyenitoms oGracundiiont er- srbstantidly preventingythe tappedranderf f act or
(GW CSF). Additional exenplary i nosti mul ants include, but are not
limted telinieal 05 AR éﬁé%ﬁ?ﬂ%@ﬁ% 2 (r1L-2), polysaccharides of
mannose (e.g. ABARADRIreid) the She@hlfpme al £1a8" agh Ue@nsicludy( plushl réferhyésat ed
mannose (acermannans), b(l, 4) acetyl gl ucosam ne (chitins),

het er opol yslassctharcodiest clearth digtateshothpgsa. £ior exemBlss thepsbn " ACPmPRERET A5 o] bl e
pol ymers, ,nquranyl peptides, |ip tA fr LeNSaRLd ve
bacteria 4 e%férqn\(?act%?n\})é“slg hénragolﬁ mg%g‘a@%i%%‘t %E?Og#’g%%sf gyagd%tergents,

i nt erl eukinaseofi Nterferons and growh factors. The devitalizing activity of

t he conpounds descri bed herein may be, further  due tg he. ability of, the
conpounds to i MATOERhou N catian | Fripgs, frgenyts of Jars; PUIRP %@&ul%ei ng the

bl ood SUpggeXu?rg€d i \Prahb Rffhat. 1Wholi A UIrde R ha1 ageApAbPinaNgdRrakf ect ed

vi a downr Ing t expression of proangi ogenic factors or/and
upr egul at jsngeteiye dompe@ssnience findbrevity cgenshosldangfi beyeorsiiusd jag Hnbinflex®lesuch as

endostatin, .tunstatin, interferon,. interleukin, and/or.thrQ in. The
devi t 40 i z{1itatien Py the scope of the dBYRRHOR, cc%%@gg‘ybglg ‘%‘8?&%?%%)? n;g{gg%)%{&tq Ld;r due

to the abplidysiAbrelinG RARPGHEHRANP distBLE AN tHenhbRBIMISObHnFRSRORRH 4D
pre-mal i gnant, malignant and/or potentially malignant cells, The

i nf | ammat odjvided ponseicaipluss vathie thas tngp FsragalcadesePieRobX G SPGh of

doscri bod hEPE K trehoulih o IRl B pscrrhay sy BRGRE! e ®er per

se or bei Rgaf PkB] R6MA i, Groin PhESIBERLL tccd franrpog, fioan3 wihb eke. resywdllr t her

conpr ilss © 25 ?nrzi?xtigl?zﬁ%lljltnib%?sl \l;v%hi?lctﬁstprtar?gbel, %orcgira;rilp?é,'l, 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 (fractional or integral) within the indicated range. The phrases “ranging/ranges
between” a first indicate number and a second indicate number and “ranging/ranges

20 from” a first indicate number “to” 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 therebetween.

It iS appreciated. that ceftain featﬁreé of the invention, which are, for clarity,
described in the context of separate embodiments, may also be provided in combination

25  in a single embodiment. Conversely, various features of-the invention, which are, for
brevity, described in the context of a single embodiment, may also be provided
separately or in any suitable subcombination or as suitable in any other described
embodiment of the invention. Certain features described in the context of various

embodiments are not to be considered essential features of those embodiments, unless

30 the embodiment is inoperative without those elements.



Thus according to sone enbodi ment of the present invention the conpound
fornms a part of a pharmaceutical conposition which further conprises a
phar macewvocald/ysmecept abl e carrier. According to anot hecTaEpeebooass sone
enbodi ments of the invention there is provided a pharnmaceutical conposition
conprising, as an active ingredient, any of the conpounds described herein,
and a pharnmaceutically acceptable carrbter. According to another aspect of
sonme enbodi menygrieds tehfbodimBsR tanidnuepttisoof tther prebent pinveitibed as delmeatedany of
t he conpounds as described herein in the,nanufa%t re of a medi cament.

o1 cxpmen el

AccorgiSgh@GE@h@ﬁﬁﬁﬁf§§%%@@d8¥ﬂ@dﬁ%“@ﬁﬁﬁﬂ?ﬁﬁh“% EXPRIMGRIYSEPRY thEfe i s
provide ar lcal conposition which conprises, as an active
|ngreQ|enﬁgg“ﬁE£%%§§%%%rs described herein (oligoner forns of a compound as
descri bed herein) and a pharmaceutically acceptable carrier. According to
anot her aspect of some enbodinentsé§§$$ﬂ§d§ esent invention there is

provi ded a use of an oligoner as d erein in the manufacture of a

medi cament . | npSRNE, L0 FRAE %o IHRSoRARIME Rkidblegwiith IdpeihepiRBURgabovet he
conposi tion ranges from 20 wei ght percents to 100 wei ght percents of the

total wei gedcripfionshiustatepmsie ¢robodiments of thejavartion3na nap lingang Behivn, 80, 90
or 100 wei ght percents of the conposition, including any val ue
t her ebetween. I n sone enbodi nents the concentration of the conpound ranges

from 70 wei ght percents to 90 ORESICARSSERTHESHS t he total weight of the
conposition.In sonme enbodi nents, the pharmaceutical conposition further

conprilges at | dweridlneyathesesianddnetheds:ve agent, as described herein (e.g.,

a sel eni um contgp fi g FSHLY oS SATEMBADE ATENL SolohiBE:, RAAIRGE WikAAY

conposi tion fur onpﬁlses an Fmmnos I ng agent as described

herein. | pissesreliquiaedbsimits DRAef v patgutvias also obtajediftin known peedaigied i n

2 and was successfully used without further purification.

Selenium and Selenium Dioxide were obtained from MERCK Ag.

15 DPA can be reproduced in non-limited quantities with chemoanalytical
and biological (efficacy) stability during at least 5 years, when stored in sealed
brown glass containers at a temperature of between - 4 °C and +50 °C.

Synthesis of DPA in a form of tetraoligomer-polymer(s):
A 70 % (v/v) solution of DPA in water was heated to a temperature of 190 °C,

20  refluxed for 2, 4 or 6 hours, and cooled to room temperature. The obtained product was

| filtered, sonicated three times (an hour every day, for three consecutive days), using a
Magnetostrictive Ultrasound Generator (USR), and filtered once again to yield a brown
colored liquid.

Elemental analysis of the obtained products indicated that following a reflux

25 period of 2 hours a dimmer of DPA was obtained; following a reflux time period of 4
hours a tetramer of DPA was obtained and following a reflux time period of 6 hours a
longer oligomer of DPA was obtained.

The obtained oligomers are identified as lipophilic, with a tendency to form
liposomes or nonvisible vesicles in aqueous solution.

30 Synthesis of a DPA oligomer complexed with metallic selenium:

Metallic Selenium (100 mg) was placed in a 250 ml pear shaped quartz glass

flask and a DPA oligomer (100 ml, synthesized as described hereinabove) was



packaging material and identified in print, in or on the packaging
material, for use in the treatnment of a nedical condition associated with a
neopl ast iwot2oepsuMelssl N sonme enbodi nents, the pharnaceuti ealr/iIconpomuts on i s
identified for use in reducing or preventing dissem nation of nmalignant
cells into a blood and/or |ynph vessel of a subject having a nedi cal
condition associated with malignant neéplastic tissue and subjected to a

surgi cal pieREYUEEIEHOthefetsIDVTIRG obtaiedasispensiar twasnrefiiix¢échdomél hoguraret a
neopl astic tissue. As used herein_a "pharmaceutical conposi t,Iion" rgf ers to
s g

a prepar atdmepergnre; ofel Tonp cad diep Eqcopd i tRom fPMRegiHe, ThEaFiupe
conmponent %i}?&iﬁﬁi"w% ﬂ'?t@?eﬁ[rga}fefdéﬁ% ﬂ%‘ dekirBE ER %Bg&né’:ﬂslclwhﬁlaéﬂn@pléﬂ h§ la&lagk and

exci pi ents. e purpose rmaceuti cal conposition is to facilitate
adm ni st r dtdvancaldred ligoidpound t o an organi sm Hereinafter, the term

"pharmaceutical ] y accept e carrier"” refers . to a,.carrier or .a.diluent that
does ndt causesé’{’ﬂ’ﬁ?‘ﬁ”gﬁzg‘* ?ﬁg‘l"é‘f’ic(?ﬁm!%wgﬁ"g?'ﬂﬁﬁpg eéfﬁ'&"'ﬁ(ﬁlgg%ﬁéf' abr ogat e
the biol ogi cal eVt beRnARA chindfex)byrthesid s tesdrided hefdmbouechnd

Exanpl es, without limTations, of carriers=-are. propylene glycol, saline,
emul si ons 18l of x1Q % v/ ohqueogasolotien bl Se®s ware: mixgditegethers Ths) mixiyre 3@s| d

(e.g., powdered), and gaseou arriers. L] iy (oY y fers
to an i neremEtb (At aitadey SO onsbahFt dafTanh BibroBaEr Pispbecat s,
facilitat ¢ i sHériol @Bcad off @OAPEIpIGitieEx TMplresu]ting Lidudd twdsi subjesrtadoto,  of
exci pi ents include calcium carbonate, calcium phosphate, varjous sugars and
t ypes 18f gdditienal S%llqatlp@)é‘éd@&t(iﬂ%/@Pwég?fyg@yafqrnt}‘re\?eﬁé‘ts%t‘é'e O(iap' éaﬁ‘i as

pol yet hyl ene . i . ¥olels ' 3 baslh B uad of

G ugs. may Tdcafish iRy REEIVBNER, de e uitdlcl % AR bR BBl Dl ohi ng
Co., Easton, Pfgenkallgsin thdiBxaoplesvirovided beloms solutions eehtsining aithpy DP&, ér ence.

Phar maceuti cal conpositiqQns for use in agcordance with thgl?egjr esent

i nventi on Dy ghgﬁtyerb%r 3 DA, PLgIRer; QOGRS nvf”iﬂb ﬁegfmwn%eqes ercin, were

Oohe’ or nore
phar maceutiGal these are all referred to collectively as "DPA or a DPA oligomer".
15
EXAMPLE 1
The therapeutic effect of DPA in treating various skin pathologies

Protocol: '

6938 patients suffering from various skin pathologies, from different clinics,

20  hospitals and private practices were recruited prospectively, and treated with DPA or an
oligomer thereof synthesized as described hereinabove, under a common approved
protocol. _

Patients suffering from benign tumors, viral warts or mucosal membraneus
tumors were administered with the tetramer form of DPA. In some cases, DPA, as a

25 monomer, was used. Patients suffering from premalignant or malignant tumors were
administered with longer oligomers of DPA.

In most cases, the DPA monomer or oligomer was administered only once and
without anesthesia or other special conditions. Only in cases of patients suffering
from Recklinghausen disease (a multiple form of peripheral Neurofibromatosis),

30 when the number of skin tumor lesions was more than 100, multiple treatment

sessions were performed.



acceptabl e carriers conprising excipients and auxiliaries, which facilitate
processi ng ofthe conpounds into preparations which can be used

phar macewvoeald/m318®r oper fornulation i s dependent upon the/1rmab/e00ess

adm ni strati on chosen. The dosage nmay vary dependi ng upon the dosage form
enpl oyed and the route of adm nistration utilized. The exact formnul ation,
route of administration and dosage can>be chosen by the individual

physi ci an i n viBiops@fspttimepsiof i ‘skinctonirt were (zker immgdjatély refler éhe HIPA 1975,
in "The Pharnmacol ogi cal Basjs_of . Therapeutigs”, .Ch. 1 pn. 1), Th .

phar mace uPII%%‘Perc,IEﬁ‘?‘B'B%Wt {#fGH t“i"a‘;}‘?llﬂéwf%lr‘ﬁpﬁf’t ﬁ’efl%ﬁmlhﬁ?ﬁ"ﬁﬂy %’HPY‘&% Tx4UQR ¢ her
one or no f 1 ' elthdros2! aveldis smyﬂi(?h' ehém&dgsmat or
adm ni strgfﬁlngnralrdgyg‘%&(r:%%?%g,%tﬁdqg% t eB’artea@tfty\yf)l be trge/ate . As di%cussed
her ei nabodisseminafien ofmalignentgedlgtfiom theftempr.of t he conposition descri bed

her ei n mag, P@?yﬁcgj eved via directly contacting the neoplastic tissue with
the compoSfeHbi¥en i ndirect effect may al so occur for exanple, by

enhanci ng the nmasReREEPDPABlizsHRNGeBshtcwhagREssd byhealadpg alst ireated! | s
through a system c rout. Therefore, in sone enbodi nents the pharnmaceuyti cal

conposi t i skindesietappeswaneshegal skig reastiany diabSigh JeapypMEnls, 2YRTKICYERSANGN. | n
sone enbogj)érc%%%n{’?lgdigg%nggﬁgeﬂtﬂ G %P&%ﬁposi tion or the nmedi canent is
for 0

formul ate systemc adm ni stra n. I n sone enbodi nents the
phar maceutfinesdpenidpfieaty:on or the medi canent is fornmulated for incorporeal

adm ni stration_as-defined _herein. Adm nistration be done [ ] b
i nhal 88i on, or TharcHigasy of BEA ofgomghifpihe trptmept ro&?ﬁ%g:&ouarsgﬂi Bz(ﬁﬁglogr\és Y
| nt raper | (08¢ @hner SihtbABEAYfiort b [AGUSHHEMowRlp. N T avenous injection,

Y, ar

stereotactic I ntravasc or topically (including ophtalmcally,
vagi nal | y Shoeraerak follow-mpr anasal | y) . Formul ati ons for topical admnistration

TRy 0% e DulyPhc %, RS 19 i UL 85k, B
phar maceuth§ alet&ing | RigfonaP Ga8OHREtanP ANElastais (Shdhy abaXasy, bivpskeasr stiend t he
15  laboratory tests) were performed in the medical institutions where the patient was

insured.

At the 3-week, 6-week and 12-week post-treatment visit(s), a clinical assessment
was performed to determine whether treated lesions were visible at the target site.
Pigmented lesions, suspected of being malignant, were further evaluated

20  microscopically by the excision of a biopsy sample with a 3 mm margin from the lesion,
using the radioelectro technique, and histopathologically examining the sample for

evidence of residual or recurrence of tumor.

Long term follow-up:

25 Out of the 6,938 patients participating in the clinical trial, long term clinical
outcomes for 4,778 of the patients (68.8 %) was further obtained. The long term results
were recorded for patients treated with DPA oligomer, 4-8 years following treatment.
The 4,778 patients enrolled in the follow-up suffered from a total of 45,474 tumor
lesions. 84 % (4,021) of the patients had more than one tumor lesion and 8.4 % (411) of

30 the patients suffered from more than 100 malignant and non-malignant tumor lesions
before treatment. 14 % (6,524) of the tumor lesions were post-treatment local

recurrences (after surgery, X-ray, laser, photo-, chemo-, immuno-manipulations, etc.).



|i ke may be necessary or desirable. Conpositions for oral adm nistration
I ncl ude powders or granul es, suspensions or solutions in water or

non- aqueowe 20mdisausssachets, pills, caplets, capsul es or ptahl.mhe000455

Thi ckeners, diluents, flavorings, dispersing aids, ermul sifiers or binders
may be desirable. Fornul ations for parenteral admnistration may include,

but are not limted to, sterile solutié&hs which may al so contain buffers,

di luents and otrielesfonl pattiliGryated ddty@sinednfurosgcopiealbeinciN6arithe cases hoth
envi saged for treatnent. The conposition may be fornulated for application
on to a né@lﬁig&%d@ahg@@@e during a surgical procedure. In such a case the

fornul ation mi)the{ofn r%lnattgﬂoﬁ-gl%asinéledéae eXHniBAbE bPMotACH currences or
Intr for

adm ni strati on, vascul ar a nistration or use in a stereotactic
pr ocedur e asybhygtomane iégiofial sandodistant trhasastases,bes welti asi theedex¢lopmdnt offneyour se,

be dependent on _the subject being.treated, the severit f t fflicti
t he mahnePrBRIKEHMSSt 2@@9%1 np ﬂ%&‘g‘ﬂ@ﬁi@s O“ngtrﬁlélgpﬁhgs%w e’lrn%efﬂilfl)yi'ﬁl aln,on,

etc. Deternisnat bR Btefdific®MLR baGint GRANOSIANIAY Adeht? 3aaENpat agdvidint 0 t he
neopl astic tissue 1s well within the capability of those skilled in the

art, especheattagt nombérgdft reeaninetiehst depeedinglionanestical copsidematiers suchasithe | n

sonme enbodi nents,  t t . .
CONMposi t i &Pep(g rtreéteﬂggﬁ‘ggg'ijcr%thg'ia@%ﬁ%cg:?irrs(a?lspr&ézg & ? Q%TPH% h%sﬁ)]rg) Iomeggr?gh{eagg%n Mrent s,
t he anmduniyngigiyasshd gﬁﬁhﬁ%-a%i@ o récOerdizentighd ardgmpeomost the diseger a neopl asti ¢

tissue di ametér of cm Thus, for exanple, an anount, of 0.1
t]? tL éat a neofetients dreatedsfos mamiehfgdat“g?%&?’r&eéer ag*P pogitergd by, t%q(ﬁ(?nag? gs%d
of the conposi.tion 1 ' | ' ' a

i areter ghatis 0 cfile OF OTEE phkibli RN RAESARLARfcUal (OSURAI. © |
used as a syt ecased, sfoif ecingé,, 6. patidntofhaliRy mebigeait ouelapomay,i higiolagicahat er .

Thus, it is appreciated that the abovei ndjcat
assessprrﬁ)ent of the presence dll;fferentgtion mari(ers o?

gnelanocytes, including Protein-1
(TRP-1), S-100 and HMB-45, typically lacking when malignant melanoma occurs, was
15  performed.
A visual assessment and video-photo of the target tumor area in each patient was
performed at each follow-up meeting.
Statistical evaluation: The results of the long term follow-up were assessed using
the intention to treat (ITT) analysis taking into account all 6938 patients.
20
Clinical Results
Therapeutic efficacy:
Short-term follow-up:
The short term clinical results of the DPA oligomer treatment were similar in all
25  treated patients.
Long-term follow-up:
- The results of the DPA oligomer clinical trials are presented in Tables 1-11.
Tables 1-5 present all of the 4,778 patient details subdivided according to the various
types of benign (Table 1), viral (Table 2), pre-malignant (Table 3), non-metastazing
30  malignant (Table 4) and visible mucosal (Table 5) tumor lesions treated.
Table 6 presents a summary of the number of patients and tumors in each

category which were further reexamined in the long term follow-up. Table 7 presents



anmounts are non-toxic and are within the doses orally consuned by any
person that drinks disinfected water. Conpositions of the present

i nvent i orwomy10/i4B1sdesi red, be presented in a pack or di epensmno/dmyice, such
as an FDA (the U S. Food and Drug Adm nistration) approved kit, which may
contain one or nore unit dosage fornms containing the active ingredient. The
pack may, for exanple, conprise netal e¢ plastic foil, such as, but not

limted t@,@ r?éér@fhg theP&fekofQhe PatRin@SaidI TabRI8 peRt@t defa régadingnhafoloeny . The
pack or dispenser device may be acconpani ed \léo% instructions

. s for |
adni ni st r simedangtith@ablg kprosents dase regardingmihe deved of definibwmelimeal diagnosis Rbt i ce

associated with the contalnern.in. a I r i . r agency
regul ati ng‘et ﬁ@enﬁﬁutfl qOf uree lPslégggr argogl@t@g&%ﬁ%ﬁ%ﬁ%@l&%ﬁ@a@&mﬁffg%ﬂ ce is
refl ecti vexghinafighi sddr dily tidcagenainatbnt he form of the conpositions for
human or veterinary adm nistratiaon. Sucftgrogoti ce, for Ex&gﬁle ma ge of

| abel i ig appr ovdableylOtpesentsshe pligjgaldpsplteyof ghegficanysafythe ?qﬂ“nbg}/ré @iption
drugs or - D 1 i ,?Ogaa,@ i sbivedeh 80€ %
corrpound(g ?@él}hg%prrée%ﬁgga{oﬁguﬁ hsllééllt?\?gtﬁ V? rirul ?tlﬁel%icgipiesgg(r:mgrrpati bl e

phar maceufbf ahd toaomsiand arastisiicaryblevelr afpelincyl pswiseebservedrinHt Jprof dhe
container, and |labeled for treatnent of a medical condition associated with
neopl ast i ¢WPP8sue or for reducing or preventing dissenination of malignant

cells into a bl q@@leand)REerks/ #RE sHOERE! thOleval sEhinStrelivinag folloved CIRA
condition associated wth malignant. neoplastic tissue and subjected to a

surgi dal pligemeiutreatient dening theg2-8tyepesafollow-yopeniash dhe reraltsshow thaitthe

neopl astic tissues as detailed: herei nabove. . ' Ohe about ™
refers to re%e%ugﬁeel ea?lr}gmo& g’r?ﬁ? réad ﬁsﬁgﬁ’o%ﬁ?‘éﬁbﬁegg‘?@eﬁdg Fﬁé eg%p%@ﬁ &

"incl udi ngnly »Bag BA' %R N85 t9heRI8 %omdi gt #sforedenighneiraldipregmblignangtndo-ni t ed
to". The term "consisting of means "including and limted to". The term
"consi st i megtestizingimaligngnicind mygesal tumgrs, 195REENANosi ti on, nethod or structure

may i nclude addi Igf) 2a rrén@?{a gfsj}eglg)glﬁl anth &Eﬁnﬁﬁ‘ﬂ(a@fas&%ft the sRitt tuRfokyad well he

addi tional ingredients, or parts do not materially alter the
basi ¢ 1and as@atkdlity cases were reported. '

The results show that the high efficacy of DPA oligomer treatment was
observed in all treated skin tumor or lesion and was not dependent on the type of
tumor/lesion, age, skin color or gender of the patient. The only exception was plantar
and palmar hyperkeratotic warts in which case a cure rate of only 10 % was observed.

20 It is well-known that such lesions are highly resistant and should be recognized that
such a cure rate is significant with respect thereto.

With regard to the safety of treatment with DPA oligomer, a short term local -
allergic reaction, pain and itching were observed in 5.8 % of the patients during the
treatment period, with a possible development of visible skin hypo-or

25  hyperpigmentation, as well as scar and kelloid formation. No systemic toxicity was
detected in any of the patients.

In conclusion, the results show that DPA oligomer treatment is a highly effective

drug for use in the treatment of viral, benign, premalignant and non-metastizing

malignant skin and mucosal tumors and lesions.
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" Table 2

Viral warts | Ne-of Ne of Gender Skin color Length of
patients Tumors Follow-up
(months)
Male | Female | Fair | Dark | Range | Mean

Verruca 104 957 60 44 74 30 6-84 60

vulgaris

Verruca 52 1017 31 21 24 28 6-71 52

plana

Verruca 98 438 54 44 59 39 11-68 | 42

palmaris and

plantaris

Condiloma | 78 241 60 18 54 24 6-91 59
| acuminatum

Molluscum | 41 827 28 13 27 14 9-84 47

contagiosum

Total 373 3480 233 140 238 135
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Multiple displastic 52 288 28 24 31 21 6-98 60

Nevi

Arsenal keratosis 2 32 - 2 2 - 11-68 | 41

Juvinel 4 16 3 1 2 3 14-77 47

pseudomelanoma

Total 746 455 517 229 549 198

Table 4
Malignant Ne of Ne of Gender Skin Length of Post
skin tumors patients | tumors Follow-up treatment
(months) scars (%)
Male| Female | Fair | Dar | Range | Mean
e K d

Superficial 148 315 88 60 111 | 37 3-98 67 3.7

basal cell :

carcinoma

Basal cell 498 2024 301 197 318 | 180 | 3-81 53 8.1

carcinoma

Nodular basal | 102 381 73 29 60 | 480 | 6-78 47 11.2

cell carcinoma

Basal cell 18 190 11 7 13 5 '8-92 43 6.2

pigmented

nevus

syndrome-

Basaliomas

Squamous cell | 98 422 68 30 59 1 3390 | 44 14.3

carcinoma




10 M of a 10 % w v aqueous solution of Se®2 were m xed together.

The

m xture was soni cated (an hour every day for three consecutive days) and
t he produw0 2emp14sisgereafter filtered in order to di scardpoffiLzedoa4ss

i mpuriti

es.

The resulting liquid was subjected to additional

S

oni cati on

cycles (an hour every day for three consecutive days)and was thereafter

further filtered, yielding the desired®roduct as a dark bro colore
l i qui d. [Gaeeeial |y, [4n t he|Bxanpliesl pfovd ded Beljow, sa#G#ijorfS cont@$ ni ng
ei t her AbecalabBA ¢l i gonef or a |DPA pligomer cgnpl exed wifth sel eni um as
descri bgdakfogian, Wwere used. Thgse are all jrefdrred{to callectlively as "DPA
or a DPAdvigoner" | 4EXAVPLE44 THe 20her dgeut i 33 df fléct ®80 DPASI n trb4ti ng
vari ous |Skbaeeyeaf hollogi es Protocdl : 6P38 pafient|s suffering from various
ski n pat|hedeghes, firom different| ciipics, hospijtal s|{and privatle practijces
wer e redrwiti Rehlpelbspecti vely, and treated with |[DPA pr an |oli gomer theneof
synt hesi|zgagtimadesdri bed herei ngbovel undef a conmon apprljoved jprot ocoll.
Pat i ent 5| supefidlng [fsr om benign tjumdrs, 2iral 4warts prasbcosHl nmendbBangus
tunors Radifgn ni gtered wWith the teframer |form of DPA. In sone cases, DPA,
as a m\:{\gﬁaimnm used. Patientg suffering|from premalignant of malignant
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Reckl i nghasisamtdi sease (a|multigle fprmof |perijpheral Neuyofi bronmatosiis),
when t he pelsdeata ief |skin tynor | gsiong was nore [than{100, jultiple treatnent
sessi ons| gwhed Agdef Qr ned. Bilopsy sjpeci frens of| thel skin tunofs weye taker
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sarcoma
(Early macular
lesion, non-
AIDS related)
Lentigo 57 85 33 24 41 16 3-92 62 8.2
malignant
melanoma
Total 995 3759 617 378 656 | 739
Table 5
Mucus membrane | Neof Ne of Gender Skin color | Length of Post
tumors (oral) patients . | tumors o fn?ll;ﬁ:;-sl)lp .tsf:rtsn?;:)t
Male | Female | Fair | Dark | Range | Mean
Papillomas 98 306 44 54 35| 63 8-84 56 0.1
Fibroepitheliomas | 16 44 12 4 8 8 6-77 49 23
Hemangiomas 4 13 °3 1 2 2 14-82 | 51 1.9
Hyperplastic or 22 38 16 6 7 19 | 10-78 | 42 0.9
Hypertrophic
Lesions
Total 140 401 75 65 52 | 88
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Range of Age Number of patients
1-10 121
11-20 384
21-30 401
31-40 1553
41-50 528
51-60 1101
61-70 1180
71-80 342
81-90 198~
“Total 4778

Table 8

Months Patients

5 0
5-10 41
11-15 124
16-20 104
21-25 255
26-30 381
31-35 227
36-40 315
41-45 891
46-50 688
51-55 711
56-60 467

60 574
Total 4778




before treatnment. 14 % (6,524) of the tunor |esions were post-treatnent

| ocal recurrences (after surgery, X-ray, |aser, photo-, cheno-,

i Muno- mnanopuicatB®8s, etc.). The | esion pathol ogy was detrerminedooosss

m croscopically in 1996 of the cases (both benign and malignant). The |ong
termfoll owup included exam nation of |ocal recurrences or asynptomatic
regi onal and di stant netastases, as weft as the devel opnent of new primary
| esions. Al though no strict gui del i ndgbledyar di ng the nunber of follow up
sessi ons[were determ ned,jeac L&t ST GF0at T eRd cliical| MBS per
year, Wik ﬁJlﬁuﬁPf&@Snd”U”ber OES i natli ongygapadi ng |on cpmdhshs
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such as famly history of RElamoNYy,q pati en fAXT etyg,0T (g pat|gntyg ability
to recoghi ze signs and Syfﬁ?}{i&ﬂ? of the dilseasg. Patients bigaied for

pi gment e¢ptumpr s (28t SO;57om toned gby ti3g,; T eI onaio_é)hyqlgban KdEjcharge
of routir&&;&m cal "and work rel atjed nedijcal exani|nati onsy. song cases,

for exa I\Fm]fvlvtf_hé%l.l ents 1Uicl_vl Mg Te gnart, metamor o'? HiTSEo! Og g@h

assess_rrer pr esence differentiation markers mel anocyte
| ncl udi ngpEr O bt n: Lebichs 143k ST ¢hqand Hifgg S, typigat o ack sghen
mal i gnant (4 ol i’ ! curs, “was per|formed. vi sual | assegsment and
Vi deo-ph;iv[ah‘pjain e t af-get—d "“Iar ai' Iy c%g pat cnm_dvaaxzwlfu ggdijat each
fol |l ow up gi eat:s at—evd 2 toft g theTespT s gfo the—pay term
fol | ow up ng?sé ‘%S braueay us‘* ng the|i Flytjentl 38 to trepf ‘%I T anal| VST g taking
into accolhP PAI 5938 patfients. dlinical [Results Therapeuti c effi cqcy:
Short -t et “!!owup. The—short—terp et eal—rest ofstheDPA-ot|i goner
t reat ment TQ e—sim-ar—i @'9 tredidd pat ilkeo:’?ts to .2923'% efft io?l V,'-b'up
All together
3089
Table 10
Type of tumor Very good | Good | Satisfactor | Poor
’ result results y results | results
(++++) (+++) (+4)
% % %
81 12.3 59 0.8
Benign A
Viral warts 80.7 7.3 9.2 2.8
Premalignant 88.9 3.6 7.5 -
Malignant 76.0 _ 17.2 6.7 0.1
Mucosal membraneus - Coe -82.4 '1_1.9 153 0.4
Total in % 82.1 = 10.2 69 0.9 %
Table 11
Type of tumors Number of Number of | Number of
tumors =25 374 | recurrences | recurrent tumors
of treated Retreated again
tumors
% % %

15,282 | 52 315 2.3 | 255 80.9
Benign Tumors
Virual warts 3,480 13.7 213 6.1 | 202 95
Premalignant 4,552 17.9 161 3.5 | 155 95
lesions




The results of the DPA oligoner clinical trials are presented in Tables
1-11. Tables 1-5 present all of the 4,778 patient details subdivided
accor di ngwbaotonasisari ous types of benign (Table 1), viracr(iznienna)s
pre-malignant (Table 3), non-netastazing nmalignant (Table 4) and visible
mucosal (Table 5) tunor |esions treated. Table 6 presents a summary of the
nunber of patients and tumprs in each €at egory which were further

reexam ned in t[Adalizgoam Tumom [f HT3%w bpS Take T2 e8%nt sHR-2 regarding the
age of the pati|emtesaind Tabl|e#08 pr fdént §| Tat a [degabdi ng| i¥e folll ow-up time
| ength. Tabl e 9 numéseros datja regarding fthe level jof definiti clini cal

di agnosi s of theCurype 98f2 %Bunpr using bi gpsy and hijstol ogi cal exam nation
and/ or cytol ogilcal exam natilon andlor only clilnical exalnatien. Table 10
presents the clinical results of the efficacy of the DPA administration
during the 2-8 years followup period with very good clinical results '
observed in 82.1 % of the tunors am' factory | evel of clinical
results observed in 99.1 % of the tUnors.” Table 11 presents data show ng
the level of tumor recur rgaeslogPuhd Wmp@unbRiyshidiariairatsr eat ment during the
2-8 years followup period. The results show th the recurrent | | of
zzil I3 '(t)/umér t%/pe§tu§@@§ wase gondygtag) inrprdesdo ﬁ@i‘lﬁétﬁtt’éfggftfw 0?@@{}}%%{?@8“8&% only
) 9.6. 0) 9 % andqg. 2.% i i j

onmet Set P AP A R o B e D b ances of
regi onal ahigbriérstherebf weteasdeds end dfe soheiomkivas admimisterad dwidy forasgveral Hays: t y

cases were reported. . The results show tha he hi fi
ol i gomer HPeaphiamed dataoret \FgﬂWP)n %Pwegrhﬁego%iﬁ# ﬁﬁ%fa%g?/de?[{é’élggﬁe%nd was
not dePe“%n&%&ﬁ%&){g& &f afyBPlHd BSIuLH thad e r&dpbRsibR! R iMm@ehgédal of t he

patient. on exception wds plantar and pal mar hyperkeratotic warts in
whi ch caseespomses @or sweee thereoabnprmalitiesviasthe igerargtien of 1SN expressedidsd Wit 14 at

are 16 sPutioRant o ARl bed hnf fRkaSofificheCoont zed That such @ cure

ere

EXAMPLE 3
The therapeutic effect of DPA in treating various skin pathologies
In additional clinical trials, patients suffering from various skin pathologies were
15 recruited, and treated with DPA or an oligomer thereof synthesized as described
hereinabove, under a common approved protocol.

Patients suffering from benign, pre-malignant and malignant tumors, viral warts
or mucosal membraneus tumors were administered with the tetramer form of DPA. In
some cases, DPA, as a monofnér, was used.

20 In most cases, the DPA monomer or oligomer was admjnistered only once and
without anesthesia or other special conditions.

The safety and efficacy of DPA oligomer treatment was assessed by evaluating
the treated skin lesion appearance, local skin reaction, vital sign measurements, adverse
events and concomitant medications taken by the patient.

25  Inclusion criteria were as follows:

Sufficiently educated patients, suffering from various superficial skin
pathologies, as described in detail hereinbelow, were enrolled. Patients included
ambulatory patients older than 5 years old of both sexes and ambulatory female patients

older than 18 years old without potential pregnancy or which are using an approved



Wth regard to the safety of treatnment with DPA oligoner, a short term

| ocal allergic reaction, pain and itching were observed in 5.8 %of the
patients wonrongsise treatment period, with a possible decelnprendoss

vi si bl e skin hypo-or hyperpignentation, as well as scar and kelloid
formation. No systemic toxicity was detected in any of the patients. In
conclusion, the results show that DPA & igoner treatnent is a highly

ef f ect i vecehittageftive msghddh (iftruterieat appatatas, cintmkeptiventaptets mfentlleaghant and
non- net asti zi glgd mal i g{r@nt skin and mucosal tunors and | esions. Table 1Table
2Tabl e 3 TEBPEILS¥Ee MBS 08 HBPHARM. 7 Tabl e 8Table 9 Tabl e 10EXAVPLE 2

Toxi col 09y aaeh1oWTHE Qle ROV chIded iF@h 1hB sfuldys St udi es were conducted in order to
eval uate the effect of admnistration of DPA or a DPA oligoner to rats. 1%

and 0. 1% (by wkaghting of peegsaituvémen; oFoIDEAwGEh & Roighiig difegnanee Phefarg@ek used,

and the sol.ution _was adm,i,stered daj.ly r v I S Lhed data
(not sﬁowﬁ?‘n% ABRBRY ﬁ‘g{“% eof n&ﬁcgpb%%sﬁagigﬁ%glgﬁn 8 &Yrrsoardp‘)’%%%ggﬁ%:e%&b hanges
i n any of sidheast idvan@s ddidihc 2bMIiiGED NS Khes o reraimnsnéiideicyafindlespenses nor

were there abnornmalities in the generation of |gM expressed as - |,
m | lion anewplogioabdijeaspsy Pagentsavith a,dustory oheseverst aliprgiss (i elﬁﬁpgpégﬂ LE 3
The thera . | f | r i i -Sski B 0 |

2ddi t1 onafcicyor BLGreEs pfneH phibals &Rh PRl LR BATLAD pRARS ukd

pat hol ogi esnsesicealcehslubt dllicitatuigs rannetbgaidr hbdSRA and patienls gathendvdneedof
synt hesi zed as described herei nabove, under a common approved protocol.
Pati ed?s ﬂﬂ‘g%?qtﬁbmfl?%ﬁ’ﬂsbeni gn, pre-malignant and malignant tunors, viral

wart s Study Protocol:
Patients were requested to provide complete and dermatological Clinical history.
A dermatological evaluation of the lesion(s) was performed and clinically diagnosed.
The clinical parameters of the afflicted tissue were measured and recorded. Biopsy was
15  performed in some cases. , _
In patients suffering from multiple lesions, the number of lesions to be treated
was determined.
All patients were treated by topically applying the tested solution locally (less
than 0.01cc), at the skin lesion area, using a micro-pipette. The skin lesion was
20 photographs prior to treatment, immediately after the topical application of the tested
solution, a week treatment and four weeks after treatment. Patients were thereafter

tested during a time period of 2 years, for recurrence.

Clinical Results:

25 453 patients participated in this study, and a total of 2201 lesions- were treated.
Of these, 15 cases suffered from malignant tumors. Age distribution of the participants
was as follows:

5-10 years old — 20 patients; 11-20 years old — 41 patients; 21-30 years old — 62 patients;
41-40 years old — 80 patients; 41-50 — 116 patients; 61-70 years old — 98 patients; 71-80
30 - 31 patients; and 81-90 - 5 patients.

The following non-malignant lesions were treated:



or nucosal nenbraneus tunors were adm nistered wwth the tetramer form of
DPA. In sonme cases, DPA, as a nononer, was used. |In nost cases, the DPA
nononer owoabiogasms was admi ni stered only once and wi t hegtr/iBreebdvess a or
ot her special conditions. The safety and efficacy of DPA oligoner treatnent
was assessed by evaluating the treated skin |esion appearance, |ocal 'skin
reaction, vital sign measurenents, adv&se events and conconitant

medi cati ons taken by the patient. InclusioMNeGriteria were as foll ows:

Suf fi ci entlgsi@slucat ed patients, suffering f(Total¥2k49%us superficial skin
pat hol ogi eActifs Kdesedis bed i n detail herei nlsl7ow, were enrolled. Patients
included agbalyddR4ty Patients older than 5 ygars old of both sexes and
anbul atoryE%lg% Qggtl ents older than 18 yegrs old w thout potential

pr egnancy re using an approvedconjg aceptive nethod (intrauterine
appar at us Hco ce tive tablets of at |east a nmenstrual cycle inplants or
di aphragm i [gvm ng were excluded fromthe study: Lactating or

pr egnant v f? Wth a pot enti al pregnancy who are not using an
approved nle?“r‘i’cgﬁ of contraception; Patients vi ng serious advanced

di seases, MeHHSHE RMAFRWH car di ac condi ti o]ﬁ‘g final states of renal

i nsuf fici eMagosal Cyists st at es of neurol ogi cal3 di seases; patients with a

hi st ory of Newediieroalaber gi es of anaphyl acti & reactions to drugs or neals;
pati ents wsebhcendy Biypegplasimychi atry di sordersk8 patients that consune al cohol
or illicitSébomhsickerfosesgul ar basis; and pa@S8ents with advanced mal i gnant
skin | esi oggverabltyisty oPFiiro6ed : Patients wer esgoequested to provide conplete
and der mat Qg e esgkNgg,gsal hi story. A dernghol ogi cal eval uation of the

| esi on(s) S‘;éegr pd clinically diagngsed. The clinical paraneters
of the affTicte |ssue were measured and recorded. Biopsy was perforned in
sone cases.

In about 98 % of the above-indicated cases, the lesion was resolved, and no
recurrence was observed two years following treatment. In the following cases
recurrence was observed: Actinic keratosis (6 patients with 6 lesions); fibrolipoma (3

5 cases, 3 lesions); and plantar verrucas (5 cases, 13 lesions).

In patients having a malignant skin tumor, no recurrence of the neoplasm was
observed during the indicated time period.

These results further emphasize the outstanding therapeutic activity of DPA or
oligomers thereof, in treating a variety of skin pathologies.

10
EXAMPLE 4

Devitalization of malignant tumors in internal tissues
General Protocols:
In one exemplary protocol, devitalization of primary tumor and/or tumor
15 metastases is accomplished by direct intra-tumoral injection of DPA or oligomers
thereof, as described herein, by direct vision at the time of surgery, or by ultrasound or
. CT-guided needle for devitalization of inoperable lesion or in preparation for surgical
excision prior to or at the time of operation.
DPA, or an oligomer thereof, is mixed with radiopaque solution in order to
20 control adequate saturation of lesions injected with the tested compound under

fluoroscopy or CT monitoring.



In patients suffering frommltiple |esions, the number of Iesions to be
treated was determned. Al patients were treated by topically applying the

tested sayphhfmsb@gal ly (less than O Occ), at the skinpkegiffodies Using
a mcro-pipette. The skin | esion was photographs prior to treatment,

I medi ately after the topical application of the tested solution, a week
treatment and four weeks after treat meft . Patients were thereafter tested
during a tinme Mininidingfth rigleaf symdrocells spread ém cenjux@itioni veigh siRgial temovab3

patients partjcipated in this study, and total of, 22 | .
Preated. bf maligulst lpins dxasgovghiieddy PPoAl Fgien et B A O U istBer
di stri but R @lunbiBedina rvgs@dxp%ﬁﬁd YRSex@fsel Qbdichiend RsibA Be@dirior @b @omphite
patients; 11-20 years old - 41 patients; 21-30 years old - 62 patients;

41- 40 yearsnolall of ti§0lesieni israrder t9lelginatelspeeadanti @pos celby dymng dher excétien - 98
patients; 71-58501 - f31 patients; and 81-90 - 5 patients. The foll ow ng
non- et i gREKESS 56 ons were treated: No. Lesion (Total =2149) Acti nic

Keratosi s 237 @oafshenademplay proiodel; @evitaliysén bR nimdrr @l iupmranetadases is
Hemangi omas 12 Kerato Acanthosis 6 Lentigo 7 Ndlluscum cont l(';1gi osum 148
Micosal Cgpecosmplished by ingeasion af sub-toxic amount of DPA or an oligomer t ereofs into an

afferent blood vessel or lymphatic circulation.
In another exemplary protocol, physical surgical removal of primary tumor
10 and/or metastases is accompanied by anti-cancer immunization in order to minimize
recurrence from minimal residual disease using one of the following methods:

(i) Systemic immunization by subcutaneous or intradermal administration of
lysate of tumor cells modified by DPA or an oligomer therein, chemically or by viral
antigens, in order to induce autoimmune-like reactivity against tumor cells [modified

15 self];

(ii) Using tumor cell lysates by pulsing patient’s own dendritic cells prepared
ahead of time for immunization against residual tumor cells modified by DPA or an
oligomer thereof;

(iii) Using tumor cell lysates for loading dendritic cells obtained from a family

20 member sharing at least one MHC haplotype with a patient in order to induce
alloreactive response against natural or modified tumor antigens; and

(iv) Using the primary tumor or tumor metastases devitalized by DPA or an
oligomer théreof, as an in situ tumor cell vaccine by intra-lesional ihjection of
autologous or allogeneic dendritic cells without surgical excision in order to induce an

25 immune response in situ against local residual viable tumor cells or against residual
tumor cells elsewhere.

Taken together, a combination of local tumor devitalization, tumor excision
following blocking surgically induced tumor spread and additional induction of anti-
cancer immunotherapy by specific local or systemic immunization provide an optimal

30  clinical method for improving the outcome of patients with solid tumors by optimizing

elimination of all malignant cells in primary and metastatic cancer.



sebaceous Hyperpl asia 18 Seborrhei c keratoses 358 Several types of Fibromas
560 Several types of Nevus 422 Several types of Verrucas 117 In about 98 %
of the abwvesiondsmsat ed cases, the | esion was resol ved, a0W/IDm10/6@45T ence
was observed two years following treatnent. In the foll ow ng cases
recurrence was observed: Actinic kerat9 Is (6 patients with 6 | esions);
fibrolipoma (3 cases, 3 lesions); and plantar verrucas ( 5 cases, 13

| esions). | n phtviaad&udiesiing a mal i gnant skin tunor, no recurrence of the

neopl asm was O%ﬂwﬁgn%[%@%%%@@%%ﬁixﬁﬁe 1h Ofe ifBERGECHIh LS

further enphasize t erapeutic activity of DPA or oligoners
t hereof , imetdstatiatbireugt eancar 4Et yelbiins kito tiratateraldiinksindgxyhorskin. 4This tumor
Devitalizati og of . mal i gnant tunors i.n intﬁ?ee(rgnal tﬁilrﬁsues General Protocol s:

I'n one ex8&MBTSAPsALlyaRd Shsg metggtases deyeap imythe fynes AYS + umor and/ or t unor

netastases is AGCARR! A NRGcUIMed WiRELTT REB@iNeBRII R ant Nividtd @ito GubEBApOT
ol igoners thereof, as described herein, by direct vision at the tine of

sur geryEDI ihalt by treatedasoumtbost tugior duivigible asdellows:f or devital i zation of
i noperabl e | esion oy i reparation for surgical excision prior to or at
Crdu byl BgARs :

the tine of op n oligoner thereof, is mxed with

radi opaque sol @r@li ¢on@oliateated withburglcabdamuval f tembtir ati on of | esions
injected with the tested conpound under fl uorosc

moni tor i ng. M nGipuit H§ mise trqatad with tlQﬁﬁl)ﬁnlé‘”éiqnso%ﬁa%pgéd8{i$PCI%—Hnij“JH@FF’GHt% th
o868 e BN ST eI B Lon
the excised | esiroup avid nlies itreatebewitiprsibtoxicodasespxile k@, x3 to test the effect of
cumulative subtoxic doses of DPA on tumor growth and survival.
Group V: mice treated with DPA or subtoxic doses as in Group IV, prior to
surgical excision of tumor.
15 Group VI: mice treated with subtoxic doses of DPA around the tumor bed prior
to surgical excision.
Group VII: mice treated with surgical removal of tumor followed by
immunotherapy with tumor cell vaccination or with alloreactive donor lymphocytes
C57BL/6 stem cells into F1 recipients in comparison with recipients treated with
20 tumor cell vaccine or alloreactive lymphocytes alone.
Group VIII: mice treated with intra-lesional inoculation of dendritic cells with

and without prior devitalization with DPA.

EXAMPLE 5
25 In vivo studies of devitalization of a primary tumor by DPA or an oligomer thereof
prior to surgical removal
Study protocol:
Eight weeks old BALB/c mice were inoculated SC with 3.5 x 10°4T1 (a model
of metastatic breast cancer). On day +11, when tumors were visible under the skin,

30  mice were divided into 3 groups, 16 mice per group, as follows:

Group 1 served as untreated control; Group 2 included mice treated with 20

microliter injections of DPA or an oligomer thereof into the primary tumor; Group 3



renmoval of the lesion in order to elimnate spread of tunmor cells during
the excision process itself. In another exenplary protocol, devitalization
of tunor wo 2010MaB1sget ast ases i s acconplished by injecti eaTaf2080beoussxi C
anount of DPA or an oligoner thereof into an afferent blood vessel or

| ynphatic circulation. In another exenplary protocol, physical surgical
renmoval of primary tunor and/or net as'?g%es I S acconpani ed by anti-cancer

i muni zat imohuded roicddreated withn 2 misroliserusatineic O©rfer hpwr @fteT Haptmeat iniga Wegs sease

usi ng one of .the follow ng nethods: (i LC l.zat | .

subcut aneﬁﬁ"éﬂmlz?%??igléer _Rﬁ?la dﬁ‘}nrl\(?rs‘fv%%%ﬁ“%&g? rﬂerg}g{é@gug}t ?h&lﬁg?s (Ii:’&eihwsmg

modi fied pym&RAo@iatim fick 9@@sactifiesEiny luafearidospldeys orrdiysted falmaastisgens, in
order to induce autoi mmune-like reactivity against tunor cells [nodified

sel f]; (i ppd thsiwrightafspleers was igeeided by pul sing patient's own dendritic

cells pr epar edkaepﬁﬁsd of time for inmmunization against residual tunor cells
nodi fied by DPA™Or an oligoner thereof; (iii) Using tunor cell |ysates for
| oadi ng dendr i Neccwiehdoms atnmaisneelref visibieairf aridcd yreatedriveth SRy ongnatligoawst one

IVHC hapl otype with a patient in _order tq ind I ti

agai nst nateggod| IBrth?rﬂgVth%‘Hc?ﬂFﬁir ’8H£’ilg§n‘|§'}n°eu %-?H?’r@%ﬁ%‘g‘?ﬁfégﬁ?ﬂﬁ&y

tunor or lhﬂgg)&ieg:fépﬁgﬁ)ﬂég’84ﬁﬁ¥éai@h_i zed by DPA or an oligoner thereof, as an
ce ac

in situ tunor N ine by intra-lesional injection of autol ogous or
al | ogenei ¢ dendunginectastases were rostt is wllginicg| indhe btreated eondiod &1rovp 1 Bddice an

i mune response.in situ.against local,residual viable tunmor cells or

agai nsf r@gﬁﬁﬁ?r@akﬁﬁﬂgl@w&og ‘ﬂ’r%. “Taken together, a conbination of

| ocal tunor dewpledhiveibiitQras rbtdraéd. eSpleé Was Exlhigediang fidll of kivng metagaseal |y

i nduced tunor spread and additional 1nduction of anti_ cancer im*runot?er apy

by speci f iall sued beengiys toseaAngrol Franm L kaveaae Bridyisgmsdnleshiny fge of Group
[0.262 grams], and further less in mice belonging to group 2 [0.175 grams]. The
differénce between Groups 2 and 3 is significant [p=0.039] based on
15 Levene's Test for Equality of Variances, and borderline significant [p=0.057] based on
Multiple Comparison Graph.

The obtained results clearly show that treatment DPA or an oligomer thereof
during a surgical procedure for removing a malignant tumor, is effective against the
primary tumor. The treatment accomplished in situ within minutes, using réasonably

20.  well tolerated doses. of a solution of DPA or an oligomer thereof. The obtained results
demonstrate that devitalization by DPA or an oligomer thereof during surgical removal
of tumors reduces the incidence of late remote metastases, which may be caused by
systemic spread of tumor cells as a result of the trauma of surgery through damaged
blood or lymphatic vessels.

25 ' EXAMPLE 6

Ex-vivo treatment of human's meningioma

A subject suffering from meningioma, as shown using CTA 3D-MPR (see, FIG.
1A), underwent surgical removal of the tumor via LT Pterional craniotomy. On the
next day, the excised meningioma was treated with DPA and/or oligomer thereof. The

30 results are presented in FIGs. 1B-1D, and show excellent devitalization of the

meningioma.



clinical method for inproving the outcone of patients with solid tunors by
optimzing elimnation of all malignant cells in primary and netastatic
cancer. | wowhwo4Sisedi es: BALB/c m ce and (BALB/ cxC57BL/ @rFEhLmieeogsd ) are
nodul ated with a netastatic breast cancer 4Tl cell line into the |ateral

fl ank under the skin. Thi s tumor grows locally and then netastases devel op
in the lungs and liver. mce are imocul ated with 4Tl subcut aneously and
di vided into SE&?&BQ%P%E hﬁa% idn tl{aﬁfar‘a&ﬂ 9@&‘?11)@(1' AC &onfurlBRdn Ivslthlls?e@ilﬁ% as
follows: G oup ntreated controls. Goup II: controls treat

surgi cal embodialentsf thelmnf;nt 1s®wdqmt Ithalt manyc@tema@a’t:%dm(ilﬁhatiomeand |VﬁIl@t@,QIiSon of

a DPA ol i |n|ncre eck.rol e.of A.on, tu

and sur vi g’élﬁeép%[ﬁn’i @t af“pF‘g %tt C%%‘flgiyr & ﬁo@a gdgﬁ]t enBra o test
the ef f ect,@fa1eHiuhad inYRliBeHRbAX hitd R fEONOThabEM WihinUAD Epiglf @Nﬂlbtoa@dcope
survival. Goup V: mce treated with DPA or subtoxic doses as in Goup |V,

prior $o efithgiapp¢ndedclagmen of tunmor. Group VI: mice treated with subtoxic
doses of DPA around the tunmor bed prior to surgical excision. Goup VII:
m ce treated wAlhpuhlicgiions| patemsaad patent apphicatiers| oenstpnby in thivispecHiwabey wi t h

Col I's | nt BeAEr B aSBEed i et PP G roner B P T ket B RO wror

cel I vaccipgeniofs lfﬂéa{cﬂnﬁémduuppdbmmmcw@ﬁt &l At afpldfonvhs 5 dpemfwauy agdt ed
with intra-lesional inoculation of dendritic cells with and without pri or

devi t al i zatdidduallyt hldmamd tem/mm@ratfrd besein by uedeeancef Ingeddition, icHateRRT of a
pri many t tden {lfICZ}ItIOIl o'% any re erence HOME ap%ﬂ%tﬁ)%fshgﬁ '8 bd Gorsthéd £84n 4IRYEh

that such reference is available as prior art to the present invention. To the extent that

section headings are used, they should not be construed as necessarily limiting,.



Study protocol: Eight weeks old BALB/c mce were inoculated SCwith 3.5 x
106 4Tl (a nodel of netastatic breast cancer). On day +11, when tunors were
vi si bl e woeniwfagisski n, mice were divided into 3 groupspciGLuieenopss group,
as follows: Goup 1 served as untreated control; Goup 2 included mce
treated with 20 mcroliter injections of DPA or an oligoner thereof into
the primary tunor; Goup 3included mcestreated with 20 microliter saline.

One hour e&%%éwlgélsm ce were anesthetized and the primary tunor was

surgically weeks follow ng tunmor inoculation mce were
sacrificed and lungs and spleens were tested for nmetastases and the wei ght

of spleens was recorded. Results: No cutangous.t.unors re vjisib in mce
treated with DPA or Aafedhadys ‘Pea‘t"i‘%raeHF.dlCFﬁ CPWEEI%taF%%ﬁ%(F%% P%(}p?@lgup 1,
5 mice di ﬁgwe LR a@%e&triﬁ%gﬁjtlﬁéﬂf hé md'ﬂﬁbd%cﬁﬁ%r‘ibi@addﬁlﬁiﬂrﬁigﬂo:ihe dubjécte di ed.
Lung netastases were preset in all mce in the untreated control Goup 1,
in 2 ni cedefitaGeimgrff2ctavecemouns ofrk cempéurd ypngzhe gpnesdFopaulhE was recor ded.
Spl een was enlarged and full of tunor netastases in all mce belonging to
control Goup 1 [average 0.477 grans]; less in mce of Goup 3 [0.262
grans], and further less in mce Jnongi\ng to group 2 [0.175 grans]. The
di fference between Goups 2 and 3 s signpificant [p=0.039] based on
Levene's Test for Equality of Vari and,borderline significant
[ p=0. 057] based on Ml tiple Conpari (;Craph. The obtained results clearly
show that treatnment DPA or an oli gonfrm} rllaef eof during a surgical procedure
for renmoving a malignant tunor, is ef '8t 1 ve agai nst the primary tunor. The
treatment acconplished in situ within mnutes, using reasonably well
tol erated doses of a solution of DPA or an oligoner thereof. The obtained
resul ts dembamsnacautical hegepiablyiseliior sempls thRFeedpal 9t oligomar thegert: ¢ her eof
during suwli cal renoval
erein:

YisOorS;

Z is hydroxy or thiol;

A is a branched -or non-branched, substituted on non-substituted, saturated or

unsaturated aliphatic hydrocarbon chain having 1-20 carbon atoms in its backbone
chain;
X is a halogen substituent-of-szid-aliphatic hydrocarbon chain; and

n is an integer from 1.t010, representing the number of halogen substituents.

2. Use of a compound having the general Formula I:

)N ﬁ |
C—2Z

Formula I

a pharmaceutical acceptable salt or complex thereof, or an oligomer thereof;

wherein:
YisOorS;
Z is hydroxy or thiol;



of tunors reduces the incidence of |late renpte netastases, which may be
caused by system c spread of tunor cells as a result of the traunma of
surgery twoeugh4smsaged bl ood or |ynphatic vessels. EXAWPIHEL1&300¥55 0
treatment of human's neningi oma A subject suffering from neningi ona, as
shown using CTA 3D-MPR (see, FIG [|A), underwent surgical renoval of the
tunor via LT Pterional craniotonmy. On the next day, the excised neningi oma
was treated W i DPAARALS or HohdRERhed,NIRE utedTHE nbASUbStEutad esapiragdndred i n
FIGs. IB-ID, and show excellent devitalization of the neningioma. Al though
the i nvenunsaturhtad dipbaticldwdrachibani chagohpvingt 1-30 Garhan aieawsi i &s diskbRnsent s
thereof, it .is evident that many alternatives, nodifications and variations
will be aﬁ%ﬂ?ent to those skilled in the art. Accordingly, it is intended
to enbrace all xsiGhatddes siakitnensof sadliliphadt bedecabon visin;andons that fal
within the spirit and broad scope of the appended clajnms. All. publications,
patents and pandnan igger &am bied n@ﬁquéﬁ%tﬁ‘ﬁn?‘ﬁp%r of hatoeep SURsHBKNLy ¢ her ei n
i ncor por at.ed,.j n thej ir . LenGe, L ; hfd i@ witho t he
ame. ot orl 1 BBl B b e e R et o
was speci hegphdtiy tiamek. i ndi vi dual |y indicated to be incorporated herein by
reference. In addition, citation or identification of any reference in this
application shall not be construed as an adm ssion that such reference is
avai | abl e as pgior Qﬂ&nﬁgﬂ&hqm9ﬁgiﬁﬁgnkﬁﬁ@thﬂﬁl:TO the extent that section
headi ngs are used, they ould not beé construed as necessarily

limting. WHAT IS CLAIMED I S: 1. A nethod of treating a nedical condition
associated with neoplastic tissue in a sybject in need thereof, the nethod
conprising adninistering to the suBjrect devitalizing effective anmount of

a conmpound havi ng the general Formyxa|:llFormula | a pharnmaceuti cal
acceptabl e salt or conpl ex thereof \ Aoy a0l £goner t hereof;
Formula I

a pharmaceutical acceptable salt or complex thereof, or an oligomer thereof;
wherein:

YisOorS;

Z is hydroxy or thiol;

A is a branched or non-branched, substituted on non-substituted, saturated or
unsaturated aliphatic hydrocarbon chain having 1-20 carbon atoms in its backbone
chain; |

X is a halogen substituent of said aliphatic hydrocarbon chain; and

n is an integer from 1 to10, representing the number of halogen substituents,

for use in the treatment of a medical condition associated with neoplastic tissue.

4. The method, compound or use of any of claims 1 to 3, wherein Y is O.

5. The method, compound or use of any of claims 1 to 4, wherein Z is
hydroxy.

6. The method, compound or use of any of claims 1 to 5, wherein n is an

integer from 1 to 4.



wherein: Yis Oor S; Zis hydroxy or thiol; Ais a branched or

non- branched, substituted on non-substituted, saturated or unsaturated

al i phat i cwbydrmarsson chai n having 1-20 carbon atons i npcraLbackdesse chain;
X i's aJhal ogen substituent-of said-aliphatic hydrocarbon chain; and n is an
integer _from1l tolOQ representing the nunber of hal ogen substituents. 2.
Use of a conmpound having the general Fesmula | : Formula | a pharmaceuti cal

acceptabl e sal  or GRERh&Kod, NMRRlund Vr B8 ¢Fl dn§OosRElaitien eof 6, whatmi A-isY is O
or S Zis hydroxy or thiol;A1s a branched (;Fﬂonon- branchecf, substituted on

non- subst sdledtetifromahe grup donsistingsftmethyleethyl andrmsepx- hydr ocar bon chain
having 1-20 carbon atons in its backbone chain; X is a hal ogen substituent
of said aliphatic hydrocarbon chain; and n is an integer from1 tol
representing tge numheméthod)adodgung Wisiset efeays of chimbd rafyetein saidf a
nmedi cament for treating a nedical condition associated with neoplastic
tissue. 3compewndrompiiseinaplesta sYBHERENS-Fornula |1 Formula | a
pharmaceutical acceptable salt or conplex thereof, or an oligonmer thereof;
wherein: Yis Oor S; Zis hydroxy or thiol; ,

9. The method, compound or use of claim 8, wherein each of said halogen

atoms is chloro.

10.  The method, compound or use of any of claims 1 to 9, wherein X is a
substituent of a carbon atom positioned from O to 2 carbon atoms away from said

C(=Y)Z moiety in said hydrocarbon chain.

11.  The method, compound or use of claim 10, wherein said compound is

2,2-dichloropropanoic acid.

12.  The method, compound or use of any of claims 1 to 11, wherein said

compound is in a form of an oligomer thereof.

13.  The method, compound or use of claim 12, wherein said oligomer is
selected such that its size selectively fits an intercellular space in said neoplastic tissue

and does not fit a normal tissue in close proximity to said neoplastic tissue.

14.  The method, compound or use of any of claims 12 to 13, wherein said

oligomer is a tetramer.

15.  The method, compound or use of any of claims 12 to 14, wherein said

oligomer is selected from the group consisting of:

3 CH,

ci CH cl
CH,
H3C o} 0 O
o) 0]
o bH 0*on OH OH



A is a branched or non-branched, substituted on non-substituted, saturated
or unsaturated aliphatic hydrocarbon chain having 1-20 carbon atons in its
backbone wbabmny/14xs8s a hal ogen substituent of said ali plratriic2oydooessar bon
chain; and n is an integer from1l tol QO representing the nunber of hal ogen
substituents, for use in the treatnent of a nedical condition associ ated

wi th neoplastic tissue. 4. The nethod, 7zonpound or use of any of clains 1
to 3, wherein Yis O 5. The method, conpound or use of any of clains 1 to
4, wherein Z is hydroxy. 6. The method, conpound or use of any of clains 1
to 5, wherein ngHy an int Hato 4. 7cHfhe met hod, conmpound or use of
any of clains 1|to 6, whefein A isjselected]|fromthe group consisting of
nmet hyl , et hyl . g .CFhe nd or use of any of clains 1
to 7, wheH s&il d°cofpodrd confiri wol|h& ogen substituents. 9. The

net hod, conpa@und or usk of claif 8, whereéPn each of said halogen atons is
chloro. 10. The nethod, conpound or use of any of clains 1 to 9, wherein X
is a substituent of a carbon atom positioned fromO to 2 carbon atons away
fromsaid C(=Y)Z nni@ﬁ% in said hyQﬁocarbon chain. 11. The nethod, conpound
or use of claif 10, reifakaid c mpound is 2, 2-di chl oropropanoi c aci d.
12. The met hadk~co und or G% clains 1 to 11, wherein said
conpound #8Ci na Por t hereof. 13. The net hod, conpound or
use of cl ai -é? wo on@f is selected such that its size
selectively fits an intercellular space in said neoplastic tissue and does
not fit a normal tissue in close proximty to said neoplastic tissue.

cl CHa HsC cl
CH, .
HaC 5 0 A oo cl
OH OH O o) .

and
cl CHs  cH, of
CH
”3Cj\° Oéo‘ﬂ/&- ’
O a2t
0 OH 0 OH OH O -

16. The method, compound or use of any one of claims 1 to 15, wherein said
compound forms a part of a pharmaceutical composition which further comprises a

pharmaceutically acceptable carrier.

17.  The method, compound or use of claim 16 , wherein the concentration of
said compound in said composition ranges from 20 weight percents to 100 weight

percents of the total weight of said composition.

18. The method, compound or use of any of claims 16 to 17, wherein a
devitalizing effective amount of said compound ranges from 0.001 ml to 5 ml of said

composition per a neoplastic tissue diameter of 1 cm.



14. The method, conpound or use of any of clainms 12 to 13, wherein said
oligoner is a tetramer. 15. The nmethod, conpound or use of any of claims 12
to 14, whwoebry/maisd ol i goner is selected fromthe grouppconsrm|b/iegsof: A 9
H3 CH3 O and 16. The method, conpound or use of any one of clainms 1 to 15,
wherein said conpound forns a part of a pharnmaceutical conposition which
further conprises a pharmaceutically aegceptable carrier. 17. The nethod,

conpound or usggof %@Hﬁ%&@d,’ IS5 BIdNof e PING/NDE ¥diMe PSS ¥heregpRBAUNd in
sai d conposition ranges from 20 i ght percents to 100 wei ght percents of

the total neeplatic tisfuesiaiselectednfrosi thie @roupl@nsistieg abvird dberigmpeumpdizopnt2pd of
any of clai; 1? to 17, wherein a devitalizing effective anount of said
conpound ASYH 0.001 Ml to 5 m of said conposition per a neoplastic
tissue dianeter of 1 cm 19. The nethod, conpound or use of any of clains

1-18, wherein said neoplastic tissue is selected fromthe group con?i sting
of viral, beni@f, pTaaadthomhef anyref chaimsdrandid to % Jurthesgompgisingespredepllys any

of claims 1 and 4 to.19 r k S surgically renoving at |east a
portion of "BAIGE ﬁtelg%ﬁ_tég ftgolﬂt%f}sgg{ﬂle&igg@gﬁ%%g%se of any of cl ai mg 2 and 4 to
19, wherein said nedicanent is for use in conbination with surgically

renoving at | t ti f ' I [ ' : . T

ey of ol ai s 31t o F5e w56 Phgny PhEIATE 3o ol hat RS RSP e T JOF

removi ng gt. | &d3lbichtRA Wit RrSikcafPtethovafdt 38t £ pbitidf 8 said heoplidticRbir0od of
a {0 20, Swh

any of clarns n ( _ rein said rredi cal condition is associated
with malignant neoplastic tissue, the nmethod being for reducing or

i th mli gnant neopl astic tissu “being |
24 The Use of ny gheceamaeng of gy ot s 11 19, RiBg e s H HENARRR ©

with surgically removing at least a portion of said neoplastic tissue.

23.  The method of any of claims 1 and 4 to 20, wherein said medical
condition is associated with malignant neoplastic tissue, the method being for reducing

or abolishing dissemination of malignant cells into blood or lymph vessels.

24.  The use of any of claims 2, 4 to 19 and 21, wherein said medical
condition is associated with malignant neoplastic tissue, and said medicament is being

for reducing or abolishing dissemination of malignant cells into blood or lymph vessels.

25.  The compound of any of claims 3 to 19 and 22, wherein said medical
condition is associated with malignant neoplastic tissue, and said compound is being for

reducing or abolishing dissemination of malignant cells into blood or lymph vessels.

26. The method, compound or use of any of claims 1 to 25, wherein said

neoplastic tissue is a skin or mucosal tissue.
27.  The method of claim 26, wherein said administering is effected topically.

28.  The use of claim 26, wherein said medicament is formulated for topical

administration.



condition is associated with malignant neopl astic tissue, and said

medi canent is being for reducing or abolishing dissem nation of malignant
cells i ntwokbmod3®s | ynph vessels. 25. The conpound of aoyipfoiebaissss 3 to
19 and 22, wherein said nedical condition is associated with malignant
neopl astic tissue, and said conmpound is being for reducing or abolishing

di ssem nation of malignant cells into Id ood or |ynph vessels. 26. The

nmet hod, compound or use of any of clainms 1 to 25, wherein said neoplastic
tissue is a skin or nucosal tissue. 27. The nethod of claim 26, wherein

sai d adni ni st e29.ng The endthat, admpopid ar luye of @ny Teclzigys bfio 2PamheEdm sdfer ei n
said nedicaqﬁg. .S fornul%teéifor topi cal adm ni stration.29. The nethod,
conpound BFOPLRSHC BFSUgHS AR IR RS (0 25, wherein said neoplastic tissue is
an internal tissue. 30. The nethod, conpound or use of claim?29, wherein
said neoplastic tissue is a solid malignant tunor. 31, The nethqd .of claim
30, wherein saP@ adihaimsthad, pempeungryse ehElalm 49; WheremeRidReoplAsie HESYE i ng

sai d neopl ast i i i sai d conmpound. 32. The nethod of claim 30,
wherein sgﬁﬁ&%@ﬁ$%§§¥§§¢¢%#¥s effected incorporeally. 33. The use of any of

claims 29 and 30, wherein said nmedicanent is fornulated for intracorporea
adm nistration._ 34. A nethod of reducing .or gbagli.shing di.ssem natiopn. of

mal i gnant cel | 14 nt dhg nﬁtwféﬁ%}%g&l _ q.}n\%gsaglrm@pteaﬂg thaégtww&e% Sa

medi cal  copdlild BhodadfizdhithetblallicilsLoMARlsaaRABgEAIC LI ssue and subj ected

to a surgic procedure r ving at |east a portion of said malignant
neopl astic tissue, the nethod conprising adm nistering to the subject,

prior to, concquitant wt r subsequent to the surgjc. c
devital i zi ng egg]ecti & B‘r?@l?ﬁt ng 83‘“&01%@0&" e %?éésjc%%@%tq?{r?%agt%&tcﬁ%ai ms 1
to 15. 35iheRr&filya compound as described in any of clainms 1 to 15 in the

33. The use of any of claims 29 and 30, wherein said medicament is

formulated for intracorporeal administration.

34. A method of reducing or abolishing dissemination of malignant cells into
a blood and/or lymph vessel of a subject having a medical condition associated with
malignant neoplastic tissue and subjected to a surgical procedure for removing at least a
portion of said malignant neoplastic tissue, the method comprising administering to the
subject, prior to, concomitant with or subsequent to the surgical procedure, a devitalizing

effective amount of a compound as described in any of claims 1to 15.

35. Use of a compound as described in any of claims 1 to 15 in the
manufacture of a medicament for reducing or abolishing dissemination of malignant
cells into a blood and/or lymph vessel of a subject having a medical condition associated
with malignant neoplastic tissue and subjected to a surgical procedure for removing at

least a portion of said malignant neoplastic tissue.

36. A compound as described in any of claims 1 to 15, identified for reducing
or abolishing dissemination of malignant cells into a blood and/or lymph vessel of a

subject having a medical condition associated with malignant neoplastic tissue and



manuf acture of a medi canent for reducing or abolishing dissem nation of

mal i gnant cells into a blood and/or |ynph vessel of a subject having a

medi cal oQBdpidQsgssoci ated with nmalignant neopl astic pgabaneisssubj ect ed
to a surgical procedure for renoving at |east a portion of said malignant
neopl astic tissue. 36. A conpound as described in any of clains 1 to 15,
identified for reducing or abolishing gjssem nation of nmalignant cells into
a bl ood and/.or mph_vessel ] havj or=1 Al t ]

associ at cabiret HAT SHERET Rest e st fibyiiR 4 e LRNGER oL OAE LbliBhany

pr ocedur e nk§sladtRMvidlg at | east a portion of said nmalignant neopl astic
tissue. 37. The nethod, conpound or use of any of clainms 34 to 36, wherein
a devitalizing effective amount of said conmpound ranges fromO0.001 mM to 5
m of said conpegsiti t4 j j r34€%o B6CRhein alhe
met hod, corrpOtrqu%’Z' or @geﬁgﬁog’ngﬁg %ﬁﬁ%&ﬁ?;ﬂgygﬂ;%hg ein said neopl astic
tissue is dskitalizirg effintisalantoustofsai® omphendreangod frooodP8Lml torS mdeofcpid| ai m
38, wherein sai.d nmedical condj.tion.is a netastasizing malignant skin or
mucosal t GRBPOSIHAN PETENGERIaRLG ssEg d Gr Ge of claim38, wherein said
medi cal condition i's a malignant solid tunor. 41. A nethod of inducing a
system c i nmune response to pre-malignant, and/or potentially malignant
cells, the metB38d cdrhermethod, coanmoningd tosuse@f tasy LAlmed o3 hodesiResibf a

t her apeuti calll ¥ effecti e anount gfssu% conpound as described in any of
claims 1 tgoRlasticssuqssiaor mucosal fisse- o described in any of claims 1 to 15
in the manufacture of a nedi canent for 'inducing a system c |Inmmune response

to premalignant, and/or potentially malignant cells, 43, A co oung. ai
described in a9 of Weameghod, ceompsupdror gsf, Afnglam 3oV hehinn §2ili Bdifthat i on

of malignapt 66l s, f-n@{agtaﬁzgllg%)ﬁigﬁgﬂl Rin diRbsYESRRE. Of @ subj ect

40. The method, compound or use of claim 38, wherein said medical

condition is a malignant solid tumor.

41. A method of inducing a systemic immune response to pre-malignant,
and/or potentially malignant cells, the method comprising administering to a subject in
need thereof a therapeutically effective amount of a compound as described in any of

claims 1 to 15.

42.  Use of a compound as described in any of claims 1 to 15 in the
manufacture of a medicament for inducing a systemic immune response to pre-

malignant, and/or potentially malignant cells.

43. A compound as described in any of claims 1 to 15 for reducing or
abolishing dissemination of malignant cells into a blood and/or lymph vessel of a subject
having a medical condition associated with malignant neoplastic tissue and subjected to

a surgical procedure for removing at least a portion of said malignant neoplastic tissue.



having a nedi cal condition associated with malignant neopl astic tissue and
subjected to a surgical procedure for renoving at |east a portion of said
mal i gnantwpee)asissC ti ssue. 44. A nethod of inducing a syshesheododEune
response to malignant cells, the nmethod conprising adm nistering to a
subject in need thereof a therapeutically effective amount of a conmpound as
described in any of clains 1 to 15. 45g; Use of a conpound as described in
any of clains to 15 i . . 5{%?1@? i i a
systenm c im*run%m'r es%o%ggogg?ﬁ{n@?l{ékgn y%gw(f)ér.nﬂﬂ%%q con;%ﬂ%géé%?géeigé{r}?bed in
any of cl aiefifod3contpribingf d@imihBriging azgubjest immeed iereniea thempanselly effetivegnant
cells. 47. Use of a conpound as, described in an f claime 2 to 15 in the
manuf act uPBOBRt of AROMNOHAG AL Eiesﬁgl?edﬁlnﬁﬁé{toﬁﬁ@é‘ﬂi ?é%lgconposi tion conprising,
as an active ingredient, the conmpound as described in any of clains 1 to
15, and a pharmaceutically acceptable carrier. 49. The pharnaceuti cal
conposi ti on of 46] ai kdsd48of hecampquadkayddsdribed ipawkagf rdaimst &rfoallS aindthe -
identified in._print, in ar on i d packaging mat.erial, for i -

t r eat ment TERUECHEYOF 3 m%‘ﬁ?ﬂi’{“ﬂt gﬁr é"s‘@‘SHIiga? éﬁwltcﬂménur{’ee orﬁf%os%s? Egtn%“{glsgégﬁ 50.
The phar nggauti cal conposition of claim48, being packaged in a packagi ng
material and identified in print, in or on said packaging material, for use
in reducing or preventing dissenm nation of malignant cells into a bl ood

and/ or |ynph vessel ,of a subie¢t,haw ng. cCal. cORdj ti I; d with
mal i gnant neop?g’sti @ tcf’glgﬂléndaﬁg qseg }{Bee@t %ngapg%g %‘r“gﬁ §a10 %??823‘3@%“?%?
renovi ng gystérBRSnfuneeEsponse 0fmainantreells.gnant neoplastic tissue. 51. An

ol i goner form of a conpound having a general Forrmula | :Forrmula | a
pharmaceutical acceptable salt or conplex thereof, or an oligomer thereof;
wher ei n: 47. Use of a compound as described in any of claims 2 to 15 in the

manufacture of a medicament.

48. A pharmaceutical composition comprising, as an active ingredient, the

compound as described in any of claims 1 to 15, and a pharmaceutically acceptable

carrier.

49.  The pharmaceutical composition of claim 48, being packaged in a
packaging material and identified in print, in or on said packaging material, for use in

the treatment of a medical condition associated with a neoplastic tissue.

50. The pharmaceutical composition of claim 48, being packaged in a
packaging material and identified in print, in or on said packaging material, for use in
reducing or preventing dissemination of malignant cells into a blood and/or lymph
vessel of a subject having a medical condition associated with malignant neoplastic
tissue and subjected to a surgical procedure for removing at least a portion of said

malignant neoplastic tissue.

51.  An oligomer form of a compound having a general Formula I:



Yis Oor S; Zis hydroxy or thiol; Ais a branched or non-branched,
substituted on non-substituted, saturated or unsaturated aliphatic

hydr ocar bwo 20fvai4BisBavi ng 1-20 carbon atons in its backbeoe/aciamosss i s a
hal ogen substituent of said aliphatic hydrocarbon chain; and n is an
integer from1 tolO, representing the nunber of hal ogen substituents. 52.
The ol igonmer of claimb5l, being a tetramer. 53. The oligonmer of claimb51,

selected fromthe group consisti n%{)([)]f -angd 54. A pharnaceutical conposition

conprising, as an active ingredie t hgl ol i goner of any of clainms 51 to 53
and a pharnmaceutically acceptable gﬁ;}L_ ;_§g. The pharmaceuti cal
conposition of claimb54, further c ising at | east one
sel eni um cont ai ni ng conmpound. 56. Algroc S’Z of preparing the oligomer of
any of clains 51 to 53, the process Qﬁmﬁﬁ ing heating a nononer formof a
conpound having said general Fornula I, in the presence of an aqueous
solution, at a tenperature rangi ng between 150 0C and 250 C,_ thereby

obt ai ni ngaphimnhaskutipahacceptgble salior pemplex shes¢ofcoranglippmepthereafy sai d heati ng
is at a tgﬂggﬁglure of 190 OC.

YisOorS;
Z is hydroxy or thiol;
A is a branched or non-branched, substituted on non-substituted, saturated or

unsaturated aliphatic hydrocarbon chain having 1-20 carbon atoms in its backbone

chain;
X is a halogen substituent of said aliphatic hydrocarbon chain; and
n is an integer from 1 to10, representing the number of halogen substituents.
52.  The oligomer of claim 51, being a tetramer.
53.  The oligomer of claim 51, selected from the group consisting of:
Cl CHz  ¢cH, CI
CHj
HyC o) o) -0
o™\, 07 0oH

CHg CHs CHa CHg
HO‘,‘((L\O—-U/L\O‘”/(L\O—‘(L\CI
o) 0] (0] (0] :
ci CHg HsC Cl
CH,
H3C o} o} & o
OH
A, %oy 4 o) ;
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cl CHy HaC cl
CH
HsC o o o ®
0 0 Cl Cl
OH OH O 0 .
and
cl CHz  ch, cl
CH
0
0 OH 0 OH OH O
54. A pharmaceutical composition comprising, as an active ingredient, the

oligomer of any of claims 51 to 53 and a pharmaceutically acceptable carrier.

55.  The pharmaceutical composition of claim 54, further comprising at least

one selenium-containing compound.

56. A process of preparing the oligomer of any of claims 51 to 53, the
process comprising heating a monomer form of a compound having said general
‘Formula I, in the presénce of an aqueous solution, at a temperature ranging between 150

°C and 250 °C, thereby obtaining said oligomer.

57.  The process of claim 56, wherein said heating is at a temperature of 190

°C.



