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conposi tions conprising of arsenous acid, its sodium
salt and its derivatives intended for the treatnent

e 206dg@fl t al cancer and its netastasis. 1. PCIKR2006/001731
I ntroduction Cancer is a &ignificant health problem

in the world. Although advances have been nade in

cancer detection and treatment, no vacci ne or other

uni vei sal |y successful preventive or therapeutic
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patients, .a high nortality continues to be observed
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anti-tunour -agents would facilitate cancer :

prevention and treatnent. Unfortunately, cancer is
1.rdbecd@addidyy cause of death, second only to heart

dir sease, of both nmen and wonen. In the fight against

cancer, nunerous techni gueS have been devel oped and

can@£ e %UbE§§ﬁ$f{c§ﬂHrqﬂ%ﬂ_?@egESQl et edhlo yorid,
under st andi ng"the nature and cause of the di sease and
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ave ;" béen evaluated, the treatnent 0 man~ carncer
preva®Bives or therapeutic method is currently availlable.

Management of the disease currently relies on a combination
of early diagnosis and aggressive treatment, which may
include one or more of a variety of therapies such as
surgery, radiotherapy, chemotherapy and hormone therapy.
While such theraples provide benefit to many patients, a
high mortality continues to be observed for many cancers.
- The development of improved anti-tumour -agents would

facilitate cancer prevention and treatment.

Unfortunately, cancer is the leading cause of death, second
only to heart diseaée, of both men and women. In the fight
against cancer, numerous techniques have been developed and
are the subject of current research directed to
understanding the nature and cause of the disease and to

providing methods for the control or cure thereof.

Although thousands of potential anti-cancer agents have

' been evaluated, the treatment of human cancer remains



WD 2006/ 121280PCT/ KR2006/ 001731 2 fraught with
conplications, which often present an array of
suboptimal treatnment choices. As such
waewsiibesepeut i ¢ .agents, which possess |itt| @CHKRING6/001731
toxicity, which are inexpehsive to obtain or
manuf acture, which are well tolerated by the patient,
Franthwwhiiahh alogpeasht yorsm wiistterodd enoplkdsbet aan array of
desirable addition to the therapeutic nodalities .
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further conpounds with anti-cancer activity and . )
of neadibalsionr crhdherapycdlo udeRlave s throlicdy | ShapiRAEFLic
ordlle NGRLOVE Shon Blnldie qapodianihy adidefinedild Higo
clai ns. The conpoun of this invention are useful 1n
destirebfleng €amtbarlyheyagarasef fubetti verémenbhi ¢pingery from
survival and/or grawth of cancer cel.l s, and/ far
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invhﬂtﬁﬁhion;émwdiﬁﬂ' PtgébdeaﬁpﬂﬁimaceuﬁiCpkoahding such
t herapeuti c, conpositi ons which contain a
chepRaPRREBEEFEGI 35 Gt N &gEG PEEPES- ef f ecti ve ampunt
of these conmpounds and therapeutic nethods and
met hods of treatnent enploying such conmpounds. In -
Thepafereul die t heshihoeht IPFPPLEPat ¥2I% HethoBRe ofPresent
invEh€8bhNg Lancen by @dnhntsLhat 108 ok Metekd! compounds
arsenous acid sodiumsalt disclosed herein. The'role
withfantienprcer it idy tivh apde metbatdfefor othe apkigricad use.
descri bed by several inventors is different fromthis
i nvention, whereas the role of arsenic (WD 800245;
ThiKopirphaem fiat ephatd doal hé opronesiorearelite ofmbodiments
- malignancies was l.imted to primary tunours. Al so
as %?%%%%@ T ébﬁd%i%%mﬁ’inhibiting abnonaal cell growth
conpri sing of arsenous acid sodium salt and/or
synt heti c. anal ogues, podifications and

The p RARREBISSyi Cal [N Ect TVESH e AES ttRReds  in treating

cancer. They are effective in inhibiting survival and/or
growth of cancer cells and/or for inhibiting undesirable

cell growth in general.

This  invention- further provides pharmaceutical and
therapeutic compositions which contain a pharmaceutically
or therapeutically effective amount of these compounds and

therapeutic methods and methods of treatment employing such



Bef ore the present conpounds, cOrpositions,
formul ati ons, and nethods are described, it is to be
understood that this invention is not limted to the
wanrbdcapd2es conmpounds net hods, conpositions, &Owd/KR2006/001731
t herapeutic indications described herein, as such
nmet hods, conpositions, and therapeutic indications,
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: t'erm nol ogy "used herein is for the purpose of

of geseatbBinggraran duy ardeitbedivaeAds 6| Fheamtals arsenous
~int ey ' .of the present invention,
ac%ﬂf%ﬁﬂﬁgléﬁﬁ§ g%%?nggeigggﬁggéppended clains.. As used
herein, including the appended clains, singular forns
of Words such as "a," "an,! and "the" include their
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~wag Adhudled teferbneeytioumquisval ent steps and met hods
known to a-person of ordinary skill in the art, and
so forth. Unless otherw se defined, all technical and
AlssCigntiinkbyc ikerdrskits efbhengiibitdve theosase wean RGgoash
commpnl y understood by a_ person of ordinary skill in,
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anafehheds ap@iretieni-abassi Ahbar Margdebyabephiiy theseve
descri bed herein can be used in the practice or '
fragagptagtlered®: present invention, suitable nethods
~and materials are described below Al publications,

: patent applications, patent, and other references
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application. ing Herein“is to be construed as an
invadtissi ohs t hait t Heinidrteeint kon the ngtamntdutllsad tcompounds
tﬁnéedate such dij scl osure by virtue of .its pni%ﬁ 4

BEthadant | o PP ptBI P cat i BHS, pAtEREHFPO carPonEations

despaliedd, B&teDiherasef eieicagetRus, onedmpisgitioak® and
i ncorporated, by reference.in their entirety inpcludin
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undbPYERLH ORhbE MBYe e Bl RbYbgd O vdRqUNdEFsStandknNdror the
thereof to set forth definitions of certain ternms to,
purpesesefl Hepernbingr pantigataenembedimgiies peirbdseandf 1s
not ! Eﬁtg{ﬁé&n{o' Eiﬁfrﬂ‘c' ! %Elodge%fhll‘.g@n?ﬁ@%gn@ Nelention,
animal's, particularly mamals,” and ot'her organisns. _
whidhuiss tdrel ymetdfussedaby &ppl appdhdéed acledids -human t her apy
and veterinary applications. In the WO '
2006/ 121280PCl VI CR2006/ 001731
As nsed herein, including the azppended c¢laims, singular

forms of words such as "a," "an," and "the” include their
corresponding plural referents unless the context clearly
dictates otherwise. Thus, e.g., reference to "an organism"”

includes one or more different organisms, reference to "a



5 preferred enbodi nent the patient is a manmal, and
in the nost preferred enbodi nent the patient is
human. The term "animal" refers to an organismwth
woebmwaendsci rcul atory system of bl ood vessel s pangkr2006/001731
includes birds, mammal s amd crocodil es. The term
"animal " used here al so includes human subjects The

cel1t @ cfﬁ&égg&ﬁ‘gs?f‘ mB?%eSf L0 N geNerald grAQkcReY to
bl ood vessel s 1nto ce . tissue, organs or tunours.
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so Fhatnhdevel ops through the netastatic process. The tem
"contacting" is used herein interchangeably with the
follow ng: conbined with, added to, m xed wth,

Un1RasSetME isd n&%@h@@. W:&ﬂ fleeedcaYerand eldientific
Mor eover, Jhe compound$ of present invention can be

terhadmsedt eh@déirby e caheensioaal neanipn such cegmonly
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or allergic response) comensurate with a reasonabl e
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ectivé anmount™ I's"an anount of a conpound of the
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such factors as the particul ar condlt#on bei n
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refdydecf AEvrRindei narbigaked, ihberguratb@nbef df@rence
treatnent, the nature of concurrent therapy :(if any),

in Hheiy matdmedif o qladhidarl dnSLSWEPoVRR AT HiRgs -
structure of the conpounds or its derivatives. "An
anti - angi ogeni c" anmount refer to an amount of a
Prl@nanUﬂdtbln@oﬁpnthttbn éftestioe ib ®@apr bsshelpful to
i nhi bi i ggen S S
an SHRRLERSAIN! t% tm%gssggt > St lldedditions of
cerBdii agamisC tdi &ea&%edTm@rdesafedrresult can be ei t her
a subjective relief of a synmpton(s) or an objectively
i dentifiable inprovenent in the recipient of the
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endothellal cell's or a decrease in the rate_of
inc:m@mg@mm@ asidnoviere by aRiBRLAi cPaFtdFUbRREY mammals,

and qg%hep g%%ﬁgfa%er Thus the methods are applicable to

both human therapy and veterinary applications. In the



The terns "treating cancer,"” '"therapy," and the like
refer generally to any inprovenent in the nmamval
havi ng the cancer wherein the.inprovenent can be

wag esoshedsdt 0 treatment with the conpounds of PO®KR2006/001731

present invention. The inpsovenent can be either
subj ective or objective. For exanple, if the mammal
n [ 0 0 o]5
prdfe i Ve ey e BB {08 Rl O b i e
mostrmErerd enbodspenseth® padtcreapy isAhteamat i vel y,
the clinician may notice decrease in tunour WO
2006/ 121280PCT/ KR2006/ 001731 7 size or tunour burden
Thdaseegnon Hhvsihoal rexapy tabosat ekyapakanetiehs, at Wiided
_markers or radiographic findings. Sonme |aboratory .
OB Al SYHETE | PA| P aye BERET vED ol IPARRBRs DTS,
manf 3 APYnd NELHGS; HOLLTR 'ﬁb‘%@t LOPR O hest B SHEB g VRl tA 5o
: ood cell count, red ood cell count, platelet
indouylws, hemghheooyéetsedi mentation rate, and vari ous
enzyne | evels. Additionally, the clinician may
observe a decrease in a detectable tunour nmarker.
TheAl termatanghygepbits" t esrarganobecitsedefiaraviadiiabe new
: obj ective i1nprovenent such as sonograns,, nucl ear
blq?dg veereleedprantel test Hipiend Oﬁgég?r% SHIYEins
- testing. "Inhibiting the growth of tunour cells" can
be eval uated by any accepted nethod of neasuring
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: thecongp%%t'ggs of the invention_are administered to '
&858 A AT ST er ed” herein is meant

adm.nistration of a therapeutically effective dose of

the cangdi date agents, of the inventipon to a cel .
Thegikarar AR IBHL e WO T | GhC i nOsebly with
the' tthanapeuyt cabhyigbtdeqiing dased her ahikdds wigant passed
dose that produces the_effects for which it is
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comEHﬁE@%eoﬁfﬁafaQ@erﬁE ealvEit o2 AWk "hanastaididvahe any
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heafth, sex, diet, tine of admnistration, drug
interaction and the severity of the condition may be

ill.be, [ I ' "
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to expegueanBtiayi 6n hycthpsseskithed isn sbfiaritentByo yield

"cells" herein is neant al nost, an& celh in i ch L
a dgsigeds theraprysis FaFPRessl teitbgut undue adverse side
effects (such as toxilcity, irritation, or allergic

response) commensurate with a reasonable benefit/risk ratio
when used in the manner of this invention. What is meant by
a "therapeutically effective amount” is an amount of a

compound of the present invention .effective.to. yield the



Ther ef ore, thepresentinventionrel atedto a

phar maceuti cal anti-cancer conposition conprising a
therapeutically effective anmount of arsenous acid
vapzioermissl t represented by the foll owi ng for BOI/EREG0$/001731
O=As -0 -Na 2. Field of inyention The present

invention relates to conpounds, nethods and

cOo sitions far the t t. Qf [
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for tteating prostate cancer, primary and nmetastatic
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i ntravenous use Oal treatnent with anti - er
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out pati ents.

“An anti-angiogenic" amount refer to an amount of a
compound or .composition effective to depress, suppress or
inhibit angiogenesi.s or result in amélioration of symptoms
associated with an angiogenic disease. The desired result
can be either a subjective relief of a symptom(s) or an
objectively identifiable improvement in the recipient of
the dosage, a decrease in the vascularisation of
endothelial cells or a decrease in the rate of angiogenesis
as noted by a clinician or other qualified observer.

The terms "treating cancer," "therapy,” and the like refer
generally to any improvement in the mammal having the
cancer wherein the improvement can be ascribed to treatment
with the compounds of the present invention. The
improvement can be either subjective or objective. For
ex_ample, if the mammal is human, the 'patient may note
improved vigour or vitality or decreased pain as subjective
symptoms of imp:;ovement or response to therapy.

Alternatively, the clinician may notice decrease in tumour



Therefore, it is clear that oral drugs for cancer
treatnment have a future and will play a nore
i nportant role than they have done in the past.
vRatseoemtiz® preferences and quality of |ife | SBOBKR2006/001731
whi ch are becom ng centralyconsiderations in
pal liative treatnent reginens, precede the
.devel.o of, I i nj.st . drqug nt
i SR ] e e L O L L PRy
panank s s st droyuic angekeyrat d:e ntsd bogr gpprox £ ied Blgs 908 He
of patients, asked,, express a.preference for oral
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"_setting or current concerns about previous problens
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0 28R Aot tou® Bacin + b Tl B ol oot
cammbkgnaded e car evadapbs edbgbctarenghipoéfeia)t canckr s
- of the prostate, bladder, kidney, and testis. The ,
SONAIRENEn o ES PPELe MESHShY Ot RESRPFRET ghafties PRF HPRitron
emfd293@sCeREEQALI Ng investigators and praPticing.
clinicians. in WD 2006/ 121280PCT/ KR2006/ 001731 10
treating all other -types of cancers. Snoking, which
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: i ncrreased ri.sk for.col pn,_ breast, .an j Vs
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dideract docirvatid®D% afdt héndbsest di pealligtiont heuch as
bbl agder, 8% in the r(igﬁl tpel vig and_2%.in the ureter
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cancer in nmen and the eighth in wonen. Estinates are
that 25% of 'the bl adder, cancers in nen are related
ACCOgEEREpAL | oYAE exPIRAE HERES50%% 0 EPGar SVEEABRI ngire
admPARKED9edS B kay1Oel epfi RLAMI fil SKerdi¥ CRePBEST $6S dint
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vi nbl asti ne, adri-anycin (doxor Ubtléeg\;%%\ and cisplatin.
purgetRraf BREgE arEmGRven i ertal 1 G W kv by one
ski 144951 HheRebairRy JERRAKSEWRY @e¥nhewneaekasf a5 sevrnalin
nmont hs. 3.3 Renal Cancer ,
the art, adjustments for systemic versus loczlized

"delivery, age, body weilght, general health, sex, diet, time
of administration, drug interaction and the severity of the

" condition may be necessary, and.will. be. ascertainable with



Renal cell carcinoma accounts for 90 to 95 . percent
of malignant neoplasm s arising fromthe .kidney.
_Renal .cell WD 2006/ 121280PCT/ KR2006/ 001731 11
wac@snon® af fects nore than 30,000 Anerican ROWMER2005/001731
and is responsible for neagly 12,000 deaths in the
United States each year. Renal cell carcinoma occurs
cQm AV ts.,b n 50 70_years
| molEEhel BT HohPaR el | By HHIRER QAN [Hh RS e ny
“cpolal berdirnydar meaRenallmoat campneelils imespdodi bliéckde or
meaggroxirmte_lyl %)0% adult malignancies, and the nale
oo tenEte T5t3dS"$%. 5: 1. A strong correlation exists
bet ween ci garette snoki ng and the devel opnent of
renal cell carcinoma. Unproven factors that nay
TheRefeERe t Hel? | skPFoFeRienal 1REIEi0Ar ci Hsatatkl udew - 2
: .G, 1ki d . dj , di el |
el yo oGP a8 PR P | Epeiitng
therapoitided 10l esffesiive yprousts 06 E5¥eobusersatiebddium
safll fa il B’ PRR %Ei‘ié’wﬂ'ﬁ% AR g Lant. The
mai ntype of treatnen of cancer of the'kidney is .
surgery al though radi ot herapy may al so be
_rec nded. I.n sone peopl e, hoinonal treatnent or
0= _o(Pﬁ(jli

cal tréﬁtnent can be used either after surgery
or when a cancer cannot be renoved surgically. Very
occasional ly, cancer of the kidney will spontaneously
i nprove wthout any treatnent, but this is rare.
Chenot her apy- has not yet been shown to be hel pfU in
. treating cancer of the kidney. 3.4 Testicul ar Cancer
2. Fgld dfainyantbenprimarily affects young men in the
20 to 44 year old age group, where it is the nost
common cancer. Overall, testicular cancer is not very
Thec opmesenileshivent don c andertesesippndempanhdsul aelthodsl land
to t.reatnent, d over in 10 _pati.ents are, cured. ,
ComER g e Arc et 1° | GRBAFITECPE) BafeRg (9 e tastatic
necpliasitig byiitdka semd, i gnadlddiansf orsmt | ofot of 1i¥ted to
2006/1%1280PCT/KR2006/001731 12 prinordial germ
urogeiidal GREEHRUNRS 95 percent testicul ar neopl asns.
This di sease is notable for the young age of the
afflicted patients, the totipotent capacity for
Morgi rRacahirativn dhe ﬁ@et%urwé@mrtgoanareilﬁées to novel
cheﬁH%ﬁ@kEbéﬁ(&i@?&&nﬁ@@ftQ@rgpetgfeﬂ; &Io%ﬂ lad¥eMdbogium salt
di agnosed patients wll be cureJ? and, 'since the _
nethddent ofvel spies iof asdd agsemdthepmpyuadod ufo7 Ot tant8hg

progﬁ,rggg ntca%ceqet ' SggﬁaWyt han'EFt J%% g.ts{:gt:gé Sec%%a%u%%e: of the

urogenital system; and bladder, kidney, testicular and

metastatic bone cancer.

3. Background to the Invention

The majority of chemotherapeutic drugs &re currently

developed for intravenous_use._. Oral .treaifm;ant with anti-



Surgery, radiotherapy and chenot herapy are the
comonly used treatnents, depending on the stage of
the cancer and whether is has spread. Chenotherapy is
wonr@cafiben used for non-sem nona testicul ar eanVERR®G/001731
however it is also used fog sem noma, which has
spread. 'Testicular cancér can be treated with
cadickher epn oMy Aal4ons ok draigs _tfhﬂé}_eesc@nﬁggatﬂ@ Nthe
nost often used being BEF, Bleomycin, Etoposide and
begedpltat of. €355 Prnbibserdshwer Cditeer roftichd progtlabece

14S e t nmmon nmal i.gnancy,.in.nen in the ited ..
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ofddaitife | if mene apaveeie. agEaf &anpaft erpLsiainommsl Df be
ﬁhe Iunﬁ and col n%. Surgery is the npst common
abl o EPnBRTeFR O&&l FrerhBENpr B3t @I RIS wi t h
radi ati on therapy being the second. There are al so
different forns of honuonal therapy. Prostate cancer
Theseferdo Hotlst edgarothrbworapi @yod ifar somsest hepatment
pes r. .For [,S. T ! j_tional
e TR TR o ROl R G, thgn they
hawusefivhecadnt hey bave. bed®atiensdrepotfehenocthenndnpgoality

. cancer,s. Nonet hel ess; sone standard, chenot her api es,
o S B R B ROw L6 b8 Ao SPGB Rt R Y fpRBhCerations
inl pheistagee W 2O06{1212§0R6T4 KRRPOSLD1¥Bd Edvelopment

prostate cance(.Altho%%h there are three chenot herapy
Of dr UyS aphr o e BYSEAECD. S. IPHBY and Diggravenous  (iv)
acHA S S50 QR TOMRG: | BoRFOSt & €4£806RFort TAXQ! 8F £Ess

- (docet axel ), Novantrone(r) (mtoxantrone ‘
Fony gposhirorpatdrngnd ity teptesinanebyi fd sbdiafm patients
as]&%’;&?,Sph%tx' e'ssafnémb rre%fer% @MOSELOMML Yy orays - iV
_ chenot hefapeutics approved for otfier cancers are used"
chewpidreraghf, - Ipateelotnibastdyf bredaate- stfageherosteateience of
cancer.. enot hera is typi.cally utiljzed in
2 TR oA A et B BroL e arethEfEer Shnocurrent
come dren gdoutepponthury ool raltht Herapyenblopeadfess.
these agents are consistently hel pful in the disease.

The npst comon sites of netastases in patients with
OnePr gt agies CaBgeloAcetiR@shose an@d | yrPheModasiveil@on to

bone net ast ases are.partlcularl¥ troubl esone in that
PrREP can COeBAEReTHIUHSES pRFAIPSE theg phbeedeagmgnt of
- caneREONsad Y wBeAR GaRSSH +sSesoffal Yo beNe HANGEYy, dogsh ileq

start in the bone, but is the result of cancer cells
antgpcaadeng ag-iviéyboand f bdght heeyeli nefy safiesyr . following
o%%LL ne area of bone is affected, but in
95t Rer gggﬁ?géémﬁhnber of bone sebondaries devel op
often in different bones in the body. Although any
type of .cancer can spread to the bone, the nost
2 @égﬂﬁﬁa%ancerS'of the breast, prostate,

| ung, kidney and thyroid. The treatnent for a

secondary bone cancer depends on the type of primary
GenghRueinabyrnakafisineieF Gitarempaseer o el #Bongyt habhers)

broken a f PES gl trayel | ian, t
o O e Phans"aed boguners oPaiietha 2D (RS2 e
chaihenges Sprehentcadicky déldse immltihmaboieswiddraldsgontoss

o the sang type of treatnment as the,cancer,cells in,
conffh b i gt T R RSG5 a CBeoRAAFy BERE. Capbeetan | i

occur

3.1
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body, the nost commonly affected bones are those of
the spine, ribs, pelvis, skull and the upper bones of
wdmoanmeseand | egs. 3.7 Arsenic and Its Medi caCT/KRe®6/001731
Arseni ¢ has been used as dOpharmacentical agent for
nore than 2400 years to treat a large variety of
tréhseagesiinchbigingt¢paselor binddrd S 8hSQ1AgPONIARN is
and carcinogenic agent. Wth the rapid evol vement of
STRRMYEY nessoctaiepoihhcehe Wig7e kamaaise off lvbdi chnagr, is
red SRS 4aReq LAD! Bhyeq | OF ChESaLD BLSELEE, CONROUDYS a)
revived when it was shown that daily I niravenous
stadieni stphtdore obealseniitlt raoxideclsene rdais€dr colon,
conpl ete responses in a large majority of patients
, br%ﬁ%ﬂ; ﬁgﬁ?yhﬁﬁgﬁhSEQSeﬁﬁd rel apsed acute pronyel ocytic
| eukaem a. Additional trials are underway in patients
wi_t h haemat ol ogi cal malignancies and solid tunours
3. e and pancreatic cancer. A drawback of
arsenic trioxide is that it is adm ni stered
i ntravenously daily in 1-4-hr infusion for up to 6
CamgdalomasA @f | the stuichamwi tiraafr ecaiurd GiMmAk ionh Gfe cases
..l s8nj-c; trioxi ' atj.ents with acute pranyel ocylic,
ek P R e o e b R SRE e
thet hatetdre ebf ucatyirandBshadecef teatsratie atrpafallt®: most
W th intravenous arsenic-trioxide. The sane was noted
confign’ S4fiqg: 2 BRY H4 1167 A ety dPaFOBRRG Estimates are

thattet 28sUlphi dBeginIeAdEe RANRMS Yht hedCUsLe related to
pronyel ocyti c | eukaem a Thus, an oral arsenic agent
oo

cooiPefien®l &FPeFUBRtAYE Y iteady JRKetERk gBAKANGNPmoking
is SR idyt UADUESHANG S eMRl Sigies of F eetsi sPar tdsul @ | ¥ol R
patients in whomlong texmtreatient is required,
Yeagsulad vy eSTedsing arvdsqiabnt y T [ahfod deerndf i tissatmppt is
bas%gom 3‘312 %ggsémo%e%%7sls%1§erﬂ§fﬂ,c e?ﬂn%'tagﬂrg or
both trivalent and pentaval ent” oxidation stfates as a
metel&atdal.| yConmbiawtors ulghlindeherapyi dés onsad a-salitreat
of di_um, potassiumor.calcium Trivalent arsenicals
net g B R n P EeH T APt £  PhoRpaehetiive,
andi nhi binfuriteay efzysraghy regehitsg wedhlbi olwgi Sdrt-term
Ii%ands thatéfosses§ avai l abl e ulghur groups. . ]
TeIEERPATRPent #'se § PARCRHCothl EFSEF - niPGcHEHdFeR 18
caldydidathee pivaspheeytiaéhon. 14t &Sndiwtss NOSE SUERHH S119 on
that arsenjc trioxide exerts anti-tunour effects by
tregbpeht i gt dpopleshetreriiet i ovighlaskénpve adijerycin
(doRBBEHESin) NHLYI éiéﬂla%&n@ngle%%?saé @Qdaié‘ £ over a
promyel ocytic | eukaem a cells also b degradation o
few piays RaRBh f tise odtrygsottbien. b¥hegr espeased depery stawporeks
c e and the formof arsenic. In 1991 the
forhé%+%%%$ ng%ﬁ'lnstitute reported that arsenic
trioxide inhibits growth and pronotes apoptosis in

n ifferent cancer cell lines and began a research
§4§ig§§§ﬁg¢EEEEEEevaluate its clinical activity in
haemat ol ogi ¢ nal i gnanci es, such as acute
promyel ocyti c | eukaem a, acute mnyel oid | eukaem a,

Rengkurcelllynphteynema | egkasnta, fidn ofPc wyeldSgeporgent of
' - Hodgki n: s | h : Ln' ' ,
e i T W e e

nye
syndrone, and nultiple nyel oma. |

t is also supporting
research in solid tunours, such as advanced

hoi nonerefractory prostate cancer and renal cel

cancer and in cervical cancer and refractory
transitional cell carcinoma of the bladder. O her
clinical studies are underway, including Phase I



Studies in Solid Tunours. Based on p;-om sing
pre-clinical 16 data, NCl-sponsored clinical trials
to exam ne the potential of arsenic trioxide for the
wo emt/mBeto of solid tunours are under way or POTIRR006/001731
final planning stages. 4. {ummary of the Invention
The present disclosure relates to a conposition
cafORGL:S! DOl Ui B! 2365 8R) bB0T And 18l Mhnpal1ly and
nmetastatic neoplastic disease in a patient and the
isusespbnsdbiiem Het at@easéni t12,f000 ndrathet uie d¢hea United

har maceutical ¢o sitjon for. the treatnen
St BT defitopr SBbT oot LaeTrira BErin, Mot commonly
in Adgi1d Dnsddweert B0 pAeseTt ¢H=a6 astiregd s diflesigd 110 les
pharmaceutical conposition intended for the treatnent
be%ﬁ FEBgERPHal 11 AHIELBNPHoNOVRSEt adFast s YARESt o Benal

cafRLRE Of st realidg gHeh ﬁélse%g,%oxéﬁg%ﬁyngé%/ oFM€quit

present disclosure provides a pharmaceuti cal
nakignsesiieiseon dmt eiled tfade tie ﬁﬁ@aﬂﬁematafo ul@génﬁl‘ a A

st 392865800, bape JIBLas asls,d 4, achymen, aherehn, 53l dg

phat maceu |ca conposi S on contai ns an et fective

thanderdl@inaris embuscagi deal Kataneimsmear Uhpabkal | fiectors
metal salt and/or a fharnaceutl alli;acce tabl e

FhafyaVantiCrazEsr BRhigtt ot fhE pPBgent el sERESarEma shipglude

po B}kl Be IAMBRRIOUS AGsE, ”Qil%lbe%é'st red 1SQ@iyMand chronic
net a- arsenite %AsCEhb) pot assi um net a-arsenite

d11a50mK) UPTH cf bRopifySoambure laf GRRGrARaficRge of the

cle.aéé(aééﬂ? £ éar t5'§' &Hokalléﬁeof.mf&llafa!:élﬂs c%r%qg%m%éo%re
g, pre rab y 1-1000 ng/ kg, nore preferably

a B’@Mglamdlmlqmef erabRyt50TheOmady kype gﬁdgxreatment
for&d /rgaé/f é?édkﬂgf% guél%[fi%rr#m S %\%élgﬂ diotherapy

‘prefe 'y  occurs™in ora Form
mayMaEBelbesaedommahdadn1ﬁn:ﬂum&tpenpﬂernhbsmengl Treatment;

or tbl%l%tgh.cailpéreatmgomcegn %%d/u%redsgllghie:o:na%te? surgery or
when a cancer cannot be removed surgically. Veiy
occasionally, cancer of the kidney will spontaneocusly
improve without any treatment, but this 1is rare. .
 Chemotherapy has not yet been shown to be helpfil in

treating cancer of the kidney.

3.4 Testicular Cancer

Testicular cancer primarily affects young men in the 20 to
44 year old age group, where it is the most CONmon Cancer.
Overall, testicular cancer is not very common. Testicular
cancer responds particularly well to- treatment, and over 9
in 10 patients are cured. Primary germ cell tumours {GCTs)

of the testis, arising by the malignant transformation. of
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acceptable carrier,diluentat excipient. Said

urogeni tal di sease conprises essentially cancer of

waeogpnmzsat e, bl adder, kidney and testis. ACCOTKRIOPG6/001731

to the disclosure, a chemgbherapeutic product

conprises of arsenous acid sodiun1sa|t having t he

for 0- 1\ Ta+ .k rthe .
Pt rE?%@Ur%glz%clu ls' hé?%%?lt iCa rnﬁ%% |0E%Stlcular
ned{@lﬁﬁmaﬁl H@lsuabs@eﬁﬁl@lﬂié mdtzgﬂlehe?ror\/\thb goung age of the

har maceut i cal | acceptable carrier or diluent

T e RIS and THY uent (TSR | Ié"r?(ﬂﬁf?lté’s arlr

dlﬁmd@{ﬂﬂa%ehe%foftxﬁ@L%h@hh:orb@i1§ogﬂesIltﬂsonéutébmﬂy,
© dosage formand for oral admnistration. In a further

mo%p@@qn Q%@Qﬁ%tosfzﬁr @3 hcreidbs dlamnerad frortiants will
c?a#éd? er{ché N @, ani gal,or %mel%’éf'é(tlﬁﬂ:?ased
conpr|5|ng or

e S|nultaneous separa
cheedlerbpal atsbmini Str akbon80o pémneﬂm d offodpabients with
metassc%r%?.lésd%glegsg Oéj]gé,l rgusrae!c{ ) 7 .
Surgery, radiotherapy and chemotherapy are the commonly
used Efeatments, depending on the stage of the cancer and
whether is has spread. Chemotherapy is more often used for
non-semincoma testicular cancers, however it is also used
for seminoma, which has spread. ’Testicular.cancer can be
t}:eated_ with diff_érent combinations of drugs with the
coﬁﬂain’aition most often used beiﬁg BEP, Bleomycin, Etoposide

and Cisplatin.

3.5 Prostate Cancer

Cancer of the prostate is the most common malignancy iﬁ men
in the United States and the third most common cause of
cancer death in men above the age of 55 (after carcinomas
of +the lung and colon). Surgefy is the most common
treatment for early-stage prostate cancer with radiation
therapy being the second. There are also different forms of
hormonal therapy. Prostate cancer cells do not tend to grow
rapidly like some other types of cancer. For this reason
traditional chemotherapy drugs have not proven to be qulite
as useful as they have been in some "of the other major
cancers. Nonetheless, some standard chemotherapies have

been shown to be usaful -~ particularly in Ilate-stage



The I nventor has explored the potency of three

arseni ¢ conpounds of different val ence and

nmet hyl ati on in panels of human tunour cell lines in

W0 tooe/121a80senous aci d sodi um salt (As3n, PCT/KR2006/001731
dimethylarsinic acid (‘(Re-)q#and arsenic acid (Ash.
Surprisingly ar senous acid sodiumsalt was the nost

t showed [ activity in a huma
P e Rk S it RbBE? OGLFIR g TPy
drvigeo appeased B tievel.gp aosansts Beid mbdindmetsakton for

further as a novel arsenic, conpound. Awsenous acid
Usgo dPURFeEFRtS FARGeE AgPy*QRAST r Ffstieniteiin dicvpptanne®
(mSRewadt dbhd er gDELSnBCE M Y ARg| epkagiia, %%lt@aﬂﬁ@tme
and mammary cancer |ines than As203. senous aci d
sogdptitumedalsphipsesur pri st nghyleapabbé oﬁﬂshoerﬂﬁngcommOn
e e ci r
e O 5 88ntr £ aBrb s huil T LB 250t "Hisgeon =0
“ofdtldbe et | paisibi bi foit he ltadlcontrngse apﬁoaﬂa@e Thencer.

ef f s _indicate that seno, aciq sodiumsalt is a
crgmoEleraby i 0Pt Yo % LLh oS e $Bd! uhes Gioas . Vith
advaptdhysehgorhestatberafeth ¥hy . a@Ndhd 1@¥nger responding

adm ni stration and remained in the plasma for

EoproTBm Hareeys. Bappr o5 Hepse aeeticoavai Fappistgntly
he?%f@f_ 8o AIRPRAUSAAE! drAQULLIR Sl IS 2R 8§ KBt&LYases
Ani mal toxicity studies showed t at the
int prgéentpgaishnvamestene reamany amck | yhphdnoneoragahslymph
S e iU a e nlst red
noJ@yllgﬁg §5H§5$§%%% as%éd@f% pgﬁ%% erﬁF es?me in
thaanctesy patn entatel Lhtsodé dod imoiors thie Ipemkaﬁm a at '

. dose | evel s bel ow the maxi mnum tol erated dose (MID)
~~alone or in conbination wth another treatnent
3. oEddidarynBoREacah8gra good quality of life.
Thi sconpound( NaAsCWhasbeen devel oped as novel
anti-cancer agent. The conpound possesses good :
Se X BordCtdtdat [dbds PRde! s@hrd34 HU%@ tﬂamur Bl lis
lines in vitro with an 1 C50 value of 0.6
theprepriute cof s@neay Viahd s stesEimge -9 rﬂteuﬁw}e detgm the
prindl§s d&ﬁdo\'ﬁ:d F 6ofLL eHkaem Ay y MBGHRT Y, £aNCEls ang, .
. mel @anoma. I n a head-to-head conparlson ar senous aC|d
affzsdiagn daltt inastberppeobhgl ¢ atmbensef 15ohe| serondrries
e lLy. used. a en
deﬂ%%o il&%E%ﬁdkﬂ %f%#é%éﬁ% Q%B s(in %% b%d?. Afthough any
typzﬂoonﬁf 12:1@8@9(55&1&1@25&1&6450:{)1’281 the hedher dhéf et i @mmon
& é Arsenous, .aci.d sodi um sal t conglne é
YEE% S PREPFS (ST RO G ST AUEPHE ey LPESyl FigFpy and
thyaddid.i veeefheatfienPot88ShURLLBnERLY A SEAT LI WSENds

C¥lt ot oxi c acti Vi ty.
oIl e type of primary cancer. For example, prostate cancer

cells may have broken away from the prostate gland,
travelled in the blood to the bone and begun to grow and
multiply there. So the cancer cells in the bone will
respond to the same type of 'treatment as ther cancer cells

in the prostate. Although a secondary. bone cancer can occur



In vivo arsenousaci dsodi um sal t (oral and

intraperitoneal) was surprisingly borderline active

in 2/7 subcutaneously transpl anted human tunour

wepmgnianés (renal cell carcinoma RXF 944LX aROI/KR2006/001731

manmmary cancer MAXF 401). 14 general the highest

ef fi cacy of arsenous acid sodiumsalt was obtained
irWMztR, dQses of 1th Xi er S

OMID) . The ! ft%{cegc_:t;%! A gnglr%‘gou:n!gmwa:h g&bg?t%g??:ggsﬁ?naes
argaithpsedwiiitder apiors ofibs, opehvie, dajsltoapdr ebewipher

Lntel.oa nt _schedul.es (every 4 days x3, weekly x 3).
boé%%p?g;%%§|%Fm%H%FP&Fgénous acid sodiumsalt showed a

hi gh therapeutic efficacy in cancer patients
3 uffering fromurogenital_cancer, mainly-prostate and
*de--sn=‘ 228 SFGRnESEPeat ment with 2.5, 10,
12.5, 15, 17.5 and 20 ng of arsenous acid sodium salt

capsules for 14 consecutive *days. Surprisingly the
Arpapienhgsalbeeroliseat e thephrmereinlasild apitunfeal ore

tr y ith -.adver oyen 'S)_ Or ..

th%érf%ﬁgiagggkéem%%eﬁ#%a?SA '?%IgécuﬁgF%€E§Tﬁgpsgﬁﬁﬁases
inokditagi canchg rmoatt daude alyodias purdlbanc @andf capginogenic

atients:. | 1-bei,ng feeling., There S .no change
9GT 1 niiERe to6UTERI0T TRAVEREEY ©f MR pdrre ity tieo@oth
cemglity] { YehaURIs@MBebEY REdDEAI 0Girgalniexakanali Opspidly.
WD 20061121280PCT/ KR2006/ 001731 20 . ,
Nttt sithglaFEeed o REICHSGE WIS athsh et it was  shown
thdesapeyt e ARSI ST YaROY A ARSDH b £0aPELH BON: £ Poxide
arsenic trioxide. Arsenic trlox[de As203 has been
alypweaugepr otcamg citiee TBRMBEET Nt & vakreor madoed tiorof

, QTc): » pwhi y pyedi et pat,] a0
pa%lﬁr;&néti al%l)lg hf atlg{mgg?t i %lgg}ng\elgﬁt r |%SC} ar Iltegg §7’%§r di aacute
prae prayivice leokplentie . atdddbveotal cutialdl ook, ukdetwer in

Jmor adverse events occurring in 10% or .nore, of
patftrte, M EpBHERL Sn it al e Yribsiede dhachoged bomours
sudhat egueprbeveie atdenpenciwaiipacAnceétgors, diraabhtRNSof

at the injection site (je pain, erythenma, oedemm),
ars\ﬁé&laqa‘s’&%aéegms gattH: HoubBaaain 8kPESd bt eRkePusly
daidppein tB,4-HAarrees o 02038 HPH Sveddll 1A Nhilot study

abdom nal _pai n, -dyspepsi a, sore throat, constipation,

withy 7k aPEfL a LORPROARY RS BRI ATSEREFedddSHiflesdmyumatgents
withSCAduedd/ QLombd14SER0 . Mypeidal £m a5 hypecahgem aye

headache, insomnia, ‘paresthesia, dizziness, “trenor,
preddughardy spauhls epha ddlial; tpgpetifacapheandl sidd witants
p i ' c d. b . sounds
el PERABAIT VA LSR8 0L SASEEE MLERULAOU R ame
wasecthymdsi Sordry skilnt erstiimawishweabiralyl, tetra-arsenic

tachycardi a, .ECG abnornplitjes, ,sjnusitis, herpes ,
et B RO oo Toa  BEDHFFr HEERo O FRETBIaocytie
leuRKMamgba, HARE PahN,oRACKaPaEM - Nagknpai Wit | BPmPRLR, or

| eukocyt osis, anaem a, thronbocytopenia, neutopenia
bettagy efdicasyi 136 | Leprnamdmsi apd A9pedt EyBpehs and fewer

sidkl %J&'s,p%aix%ri'cug@ﬁgl L Yo g;ﬁ%ffe%f’éson'n ogHLar long term
Irritation, urrea viSsion vadl nal :
treatment is required, would have costs and gquality-of-life

benefits. o



haenorrhage. Surprisingly none of these adverse
events have been observed using the oral arsenous
acid sodiumsalt, which is the conmpound of 'the
Wb eRei2€l scl osure. WD 2006/ 121280PCT/ KR200ed¢9&kEdE 001731
21 5. Detailed Description#®f the Invention Methods
and conpositions for the treatnent of primry and
"metastatic urol ogi cal neopl asm and/ or bone
netastasis are described herein. The invention is :
Arbesed, ekbsparin both desegeetiegine ﬁe&l{tatvﬁge@ﬁ:a'oxa_datlon

trat f si_tion_conprising '
e 3RLL LS 200, of,  CQUROSL N corprising of paFtas 2

salB bhesbherapeybt£s &f i CAC YDl e Wﬂ%‘i‘éﬁta%'rgenlcals
sodium salt of the invention against certaln cancers

COW?%SWH/eﬁPIdéﬁml r%JT Feﬁiéléi% aed hedsehicr ebtiongide i rmhyblt
maﬁ?l!éh urg ﬁ#ﬂ'cgléf¥§ﬁc§§;tiﬁaagppy that

admi ni stratioh ho -Ie erapeu
PO%¢é%&tdﬁﬂihﬂh&@nsudphamsgnougsac@ahﬁamhﬂémtsakheﬁlcl1§ an
nation.with one or nore therapeutic

G o TRERRRREF PR L O S G ARG Lo Tt s

thus not surprising that arsenic trioxide exerts anti- .
tumour effects by activating apoptosié, induction of
reactive oxygen species, inhibition of angiogenesis and in
acute promyelocytic leukae@ia cells also by degradation of
PMI~RARc fusion protein. The response depends upon cell

type and the form of arsenic.

In 1991 the National Cancer Institute reported that arsenic
trioxider inhibits growth and promotes apoptosis in many
different cancer cell lines and began a research programme
to evaluate its clinical activity in haematologic
malignancies, such as acute promyelocytic leukaemia, acute
myeloid leukaemia, acute -lymphbcytic leukaenia, cﬁronic
niyelogenous leukaemia, non-Hodgkin®s lymphoma, Hodgkin’s
disease, chronic lymphocytic leukaemia,h myelodysplastic
syndrome} and multiple myeloma. It is also supporting
research in solid ‘tumours, such as advanced hormone-
refractory prostate cancer and renal cell cancer and in
cervical cancer and refractory transitional cell carcinoma

of the bladder.

Other clinical studies are underway, including Phase II

Studies in Solid Tumours. Based on promising pre-clinical



The invention also includes a nethod for treating
di sorders of the blood in manmal s, which involves the
adm nistration of arsenous acid sodiumsalt either
on its own or in conbination with one or nore
therapeutic agents into the affected mammal. The
arseni ¢ conpound of the invention, arsenous acid
sodiumsalt, may be utiliséd in a variety of known
f 3 S [ /
cate] O RSORIECRAE) 8 B B2 bAEARE P OB for
the maimetnapgemlldignwss are undwway or in the fi nai planning stages.
2006/ 121280PCT/ KR2006/ 001731 22 It shoul d be
recogni sed that the invention includes arsenous acid
4. Sanaham ofdthie Iaventibhgs or conpounds that are converted
in-vivo to biologically active fornms of the arsenous
acid sodiumsalt. Such pro-drugs may be used to
The PREAEAREIOBLA FoIdias 16 B Eapipiotiftn dolpiiif odium meter-apsgnie
for tegatingampetastatie neoplasiié dissade um & glatienbantehe use of sodium

e A e PS5 BB oot B 38 e pen
of metasmmsmécﬂﬂastﬁecﬁeéiéd bn 4 patisiti Aderiopally, 3Re pYdddnt disclosure
reco se t the foimof arsenous acid sodium salt

is dirgcted ey PEEWHS HaBRRSIHGN: Antepded  fok t thee treatment of
urog¥hitd) Odise S FRANBEAE rhetbstsly an@" uh'Ie"{’Ich}' f
gadm ni stration o?gar senous Sac;ag s%)dl%um sa cf offO[Hg‘i%mB such
diseagssd i n adcordance with the present invention
including but not limted to oral adm nistrati on,
parent eral adm nistration such as intravenous,

Acccxdlbglyt ameopsesentltaifaﬂusml providiek thﬁtﬁrhﬁ@éutlc%'ﬂ%ompOSItton
rect al or vagi nal . adm ni strati on.

intengih ﬁﬁngﬁlﬁaﬂf%'im%yo aHegebitah diseages ed popepeiastasis in a
humér‘# NRHErEH shidlr Sﬁ&%ddeﬁﬂéﬂeédﬁ%os‘?ﬁérp ESﬁtaSﬁ% érﬁnékf@&]{\%t h3Bunt

devices (particularly for slow rel ease
of argemeys §Gldaalk@imerm§/eantls @lksding guetal Tak qmldammpbamwuncauy

accegﬁml?é{j to be used may be in the formof sterile
ysi oglcally accept abl e (aqueous or organic)

sol utions, colloidal suspensions, creans, ointnents,

{ | et d het It
e GBI SRRk SR Gl st o
sodiuihl Piatheserif) @RTHNEY oFpofissRFThizitS briniiRadOsKal so

i ncl uded.

The effective amount of arsenous acid alkaline or earth alkaline metal salt is
0.0001-1500 mg/kg, preferably 1-1000 mg/kg, more preferably 1-150 mg/kg, and
most preferably 50-100 mg/kg of body weight/day.

Said pharmaceutical composition preferably occurs in an oral administration
form, wherein said oral administration form is e.g. a tablet, capsule, powder

and/or solution with
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conpounds of the present invention may be used
wagaionstse variety of primary and netastatic PCT/ERI006/001731

neopl astic di seases includ¥ng, but not linited to,

primary and netastatic tunmours of the central nervous
a Systemschrueashii¢ol acapiatiles, khdneys, |uagludnver,or

blradder, prostate and head and neck. 5.1
excPiyaemraceut i cal For mul ati on

Ther ef ore, t hepresenti nventi onrel at est oa

phaLmaceuti cal anti-cancer conposition conprising of
Said thewepeutical +yaef fectinvesamewnenbl adi gensnseachd the

sodium salt represented b ng%. ollowing fornula (1)
progia$eo R&F498Rd i ‘ﬁhé?ﬁ%déﬁiﬁéﬁlly acceptabl e salts
used for the manufacturing of an agent for the

treatment of a cell prolj ' ' :
eciydil) Brile dafef Bar JRRUnEEREHIE s A0 SPmeRss P Grhous
acidGddiurg kalt Batihgthe @rimwgatl):and/ or customary _

phar maceutical auXiliary. In a preferred enbodi nent

of the invention, the conmpound of the invention can

be adm nistered in a pharmaceutically acceptable

formul ati on. The present invention pertains to any
o=nphars@ceuti cally acceptable fornul ati ons, such as

synthetic or natural polyners in the form of

macronol ecul ar conpl exes, nanocapsul es, m crospheres,

FurbrrSR e AclaniRfRESE hadf e dbar e ' T Cer| oo
compyathéphe nenppahelvesiWIds, RAdUFéSealagether with 2

pha%%&eﬁ%% 9 'a%c%g%ilgn dorthe coppoundiand theitable
pharmaceu |c%lly accept abl e pol ynmer, the o
carpharmmendt dithi¢yts are well known, as ares the principles

of formulation of compositions in unit dosage form and for

oral administration.

in a further aspect, the disclosure includes a method for

the treatment of cancer in an animal or human body, the
method comprising the simultaneous, separate or seguential

administration to the said body of arsenous acid scdium

salt.

The Inventor has explored the potency of three arsenic
compoﬁnds of different valence and methylation in panels of
human tumour cell lines in vitro, arsenous aclid sodium salt
(as®?!, dimethylarsinic acid (As®) and arsenic acid (As™h) .
Surprisingly arsenous acid sodium salt was the most potent

and showed anti-tumour activity in a human tumour model in
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fouiiulation used in the nmethod of the invention can
WA 14B0addi t i onal phar maceut.i cal |y accept abi g R2006/001731
carriers and/or excipient$ As used herein,
pharmaceutically acceptable carrier includes any and
vidh) seldents EbsPessi OentRdi acigoaldigs, salt further
ant i bacteri al and anti fungal agents, |soton|c and
as alys Grta lon> W Ay F nGOFGERES; AHASERRS| 136 hafdigre salt
sufRllLegi caldy cagpat i BheanFor sexanplie,,  hengar hefea
|tab e for injection into the bl ood
Eﬁ@mem‘feaﬂ;s agcricdlwide phar imdeidriical |y brcept aph®e mammary
stabilizers and di S|8teg ants. In anoIheg enbodlg%nt
CARGRF phAPTRC AT aFy Hc et AR f 8FM) at PONe’ cSRpri se°

sutpRisdnbased-4 958Ut atd ONShoAB¥N Ol t hee kft@WEs of human
I'i pi d- based drug delivery systens can be used in the

carpgregcticdd sof 1pHECLAYeRET bR 2 FoteTaistade and chromosomal

ab ta'llségéémgl) Lk @QW%J_QWH_Y i +4 anel |t@fLomera:>e
| posones nown as nul ti anel l ar vesicles or

actWEy . uﬁh@l&n@ﬁ&@ﬁule@sﬁwes *nﬁml@ﬁ$ﬁ@0%®aﬁ¢ld sodium

i.- | anel | I posones (al : .
Sa{hulslg neftar EQES+iW $OT S an%plggﬁ% PaRetT are®
raﬁﬂdﬂ@smrbaasoam@m | arge and- barel Iaafﬂnlmestch“eson

LUV), can all be used so Iogg as_a austalned

af“?ePé%?@“@Qte36¥ t RBE en@4PSHT at 58” coMFSUREg R anPBErods -
;abhhshed.nd naRevenbesi ner , ofheckhpi dzhaseds acid

oLnmul atlon can be a nulti-vesicular |iposoMe system
sodfps sohposit iapPetzinntedyniABE i Adidt arftivdsy cPeufises
shogadaldpssa 191%”‘0)!& aLi Q.o tp%%gﬂgl R AS, psgUahd Yrd and
conbi nati on mnt st eroi especi al |y chol conpoundol .

LymBhhed ph@ephollﬁh@s @nsenh9$ mqpﬁdsSﬁﬂwaI§élbetﬁeedb@
... Exanpl es . of ds usefu syqt heti.c smenhr ag

adm&@%rg?%e%ro% %n |§§Iu%e %Eo B atP %Fglggero?ng Fexm
treﬁhmephatoﬂylchobemesPamheﬁphatwdyhseﬁpﬁeé tumours or

hosphat j dyl et hanol n1no [._sphin oI| |ds
1o R ARRET st ddeSt A g Lesgr abee BretBelipjeyLerated dose
(MTPhOS pdIddpi ds: |aeludbmglﬁgguﬁhoamhat|ﬂgbfhﬂ}|mematM£ht
2006/ 121280PCT/ KR2006/ 001731 _ 25
modgil hRY mi Moy HOSIHA dACChEPRhaLy of Life.
di st ear oyl phosphati dyl chol i ne, -
dloleoyughosphatidylcholine,
Thisi¢eqrapesnc(iaAssa)Hesi bengl ycer ol , and
devd ngggeg&y' EQOS ddyl glycergl.are used. . | NrAnot Rehpound
ment’, e conp05|t|on cont al hi ng the conpoun
pospaysde gnm@rpgtatedlarawmpregmauedaIﬁiﬁ%ﬂ of 43 human

'bi 0-ab able matr| dit he ymatr i
tum‘&%p??i]gdfo?e?henséf%[rﬁ) gp%l%yner%ASCst ?ﬂg Sl S
rrohb@Redynes1 or it hey prasent servedt iion tﬁmbmmC&MﬁB ai ses

one or nore macronol ecul es selected fromthe group.

dergordi SEhgl OEkesl ageR81 851 P, CF 1 bronede i

nheadiddonectin iy, ReLk¥gbYE0l i€ @ci ghahwal HEORI Cyas

eaacﬁ'd ondfb |ﬁ’sulphafe der mat an sulehate
@mﬂﬁmngdysukﬁhateeaﬁEpaﬂﬁnfO$dbrmﬁrecePPEE@Ee than the

el atin, polylysine, ne t [

cln%ha S BBAd ST a R bl yean qodha aige @
dextran. The fornul ati on of these nacronnlecules |nto
a biopolymer is well known in the art. In a preferred
enbodi nent, the therapeutic conposition is not.
i mmunogeni ¢ when adm nistered to a human patient for
t herapeutic pu poses.



A therapeutic conposition of the present invention
can i nclude pharnmaceutically acceptable salts of the
conmponents therein. Phaimaceutically acceptable salts
wocebisder2she acid addition salts that are for REHKRRE0p001751
i norgani ¢ acids such as, feg exanple, hydrochloric or
phosphoric acids, or such organi c aci ds as aceti c,
Lar ffe%rz]lqﬁalc 2001406, ] | Keoofes! 0Log! Glldin  sale
Fol%erabl e carriers aré we known 1n the art. _
cdﬁhﬂn@darylom | 5-griuboaradidr s (&FBUst en | iatplestiéne may
sol.uti ons that contalg no naterlals in add&%fon to

TG tac P v @4 rdE eREECEhE" wdt a6 e ort aith ®a Bﬁ??%ﬁte
reéieRqageodh e plesphate at physiol ogi cal pH val ua,
physrologlcal 26 saline or both, such as
phosphate buffered saline. Still further aqueous

Car R}l‘%r | ?s%ﬁ@:ﬁ%' n %‘igl t h@edgﬁkﬁ buéafrflf saltyaPS and

as salts such as sodium and potassium chlorides,
1rﬁempem$eonqzuljpyﬂz@mesgtgm;nqixyl yetHgt Biee gdlq’cm“e abml 2/7

ther. sol es C ositi,ons.can_al so t
sprgaraepra b A T e EnaeBoi ety thiba
canat %ﬂarcEﬁSﬂ@' RXY oft 4suchnadgbinnepal cadnep dizphRses] ar eln

gl yceri ne, getable 0i.ls such as cottonseed oi],
gear—&gaﬁ. éheohpa raE SHEACASY PRy PTEFRAT, 2 AR o5t
wa@”Ui:ﬁ'aQHéd vﬁﬂtﬁ%nﬂa@é“dfc 1080PPSi §# AL aREARAR @olerated

pol ypeptide of the present invention, typical
dogroUNETDOE aheleﬁéncecy wéi ghe. cpepeemi WS pbel t?%k?g

[ e I t her ape SP, |
da@f #ﬁ&ﬁ%g a ratﬁo b€§mgfgﬁ% q? polgé%ptﬁgmmép@?ot
;nt:emnmstémorschﬁmﬂ,esf drevexgnpl éayH .8 ,weieghilypar 8bnt i s

0.1 grans of pol ypeptide per 100 grans of total

conposi tion. The term "phai maceutically acceptable o
susphisifigler ot tdnsen@anl tsoiefl sodimausslst V\hhmhed ear abhigh

the biological effectiveness and P ertle% e
thergeeBhke s ehhd CRIFYCh Br EJHH nBa b?}%‘rsea&% ff%ﬂ? h From

urb&@ﬁﬂ’@é‘i C caaLAS, SURdl Sy hpebeeat 1 kadadiche metasta31s,
drobrom c aC|d sulphuric acid, nitric ac

fobﬁ@ D e atEant ﬁet%r?esfm f18ni d2adi dl5et ?{én%s%lr@ ot @9
of a%llﬁ'gen%%gl uengsudonie aeid. cSRIR I foacid aBfsébgtive

e phai maceutical conposition containing the
damgtive ingredient may be in a foimsuitable for ora
use, for exanple, as tablets, troches, |ozenges,
aqueous or oily suspensions, dispersible powder s or
Su@@f&edngiy-enuispansenhardlbrtsbéramapsuresarsmnqgaL@nnd,

oYt AR 3 GOPOS] 11995 0L anded 0L OLgln 3 (BYe P
se20064 121 280RCT/ K2R 001734 2y phecumeaid.i cathe study

COfT'pOSI tions and such conmposl|, tions may cont ain one

negipat yerdid sepcFaBser Ryt KéSERERFFCOMRT si‘wgp%rlents
we BVBSL SN N AQeNY S Thd AY O L NGo AgRM G during the course

of the study in any patients’ ECG activity, audiometry oL

neurological examinations.



colouring agents and preserving agents in order to
provi de pharnaceutically el egant and . pal at
Ve WhHEEP ons. Tabl ets contain the active i ng):%]ggf%zﬁ?moml

in adm xture with non-toxitc pharmaceutically

accept abl e exci pients, which are suitable for the

mahuf act.ure of t ts. se | pient y bg dor great
Su]é@(%\lrrspﬁnequi neratm&%l%bgnt s?ggs]gch gég%gﬂlﬂci u%nalz:}%r bonat e, ?
theathaim icardmenatde tlyaetiosef. agabkcium phosphat e or

sodi um phosphat e, granul ating,and disi gratin
cOTEgEREST f6r BRaRpFe LEOrR Star cho ot~ afg%%?lcﬁaci s hes
pedl NAING agents: forcexampl £nstar cintegelaat iwropcted for

acacia, and’lubricating agents, for ex npclte magnesi_ym, .
ratst d@al e, wt@amay acedlepoeal 6he TR bt 6% Riay Hhd ™

uncoat ed. or t.hey . coate &nawn: t eghai quesdude
fatd% ay* Ui i it egr a¥%%ynrlg%& gﬁso?%tg}?f%n in the
con@ﬁ%ﬁ:@oialag%frémaﬁcmm bé,lndrlq-her eby provide a

sustai ned action over a.longer i.od.. Fqt. e
fugthes g8ty mA&S°al eérl?@ﬁsas&g?‘@%g%ﬁ quPDnlgfsct eg“?g?l Le)?gr bt
patdlYGer i rdisieayate mayehe cenployeiic Theyluay dizgo doee,

coated by the techniques described In the US Pat. ., .
fewos. 4c2662108chasteeaby: ahtd9A 265,874 0 Foim T
inRRIRLEC LheLapeuti Gdiahl ek ioleneont balietel pasesakness,

A pharmaceuti c conposition may al so, or .
veiafiirer ngtingel y nacorEal n emeroEL#mr e IGFEGE5 i APRRE TS

. be_linked to.a nmodulatjng ag : y AW thim,

LB mpGE LGV FEUAITY oy AV wmy e 3
dy@gg;grjjast _erb e;g,r'ﬁn c_amﬂbfaati on cwnphtiaatm@@rl; at i ngP dgekrml-a,

as described herein, for, a varie s
hyrESereEEd Bl JRCTERERPI €8 o?ejt%eés?)f f%?‘ég? t%ﬁléi?% r]fFay‘zn‘LT
(sdieadminist-enedny | h mpedillatiing agentiathel udegnsomnia,

anal gesics, anaesthetics, anti an%na&ss ant | fé@ﬂéﬁéxis
paregihiasiior i ¢SZZaRerEantEfFROF ug§eH yspusar ’

12 | KR2OQB/:001 73 lp@8ndulg. , dtigxol weheezing,

hyx%rﬁq%gﬁycillﬁls%%%ﬁanti i nfl amj?at glﬁ‘)i es (e.qg.,. ibuprofen. agd
dedrdamdogttemin) soundint heFFR htd tso Snt T depies Santa ~ o

ant.i dot es %1% | &net i csg-@nt iysst,am &egthema,  sweating,
pr‘%ﬁfﬁ%syper?%ns vogjs,@'ant{idﬂgl arials, antimcrotubule
tadgentsiite. GCE cbinchitel heiep, visAbasaFkat ohgeyes stmplex,

antim grai ne agent [ cr.obi ignti hati CBone
URRYH? i p‘f%é)tlﬁ?g,or nt %éfe% | cdsl{,r'] an%%%%ﬁgﬁri ng@%gmé _
pails. g bad o?;)aiiﬁ,k:nasb @ztin}n,q bitiors @edirhhi %?E@S%_YBPSlsr

intracel lular cal ciumnnobilization), arthric i
anagftithr SRBPROAGEHPRS™ it | PsERbER: Cg{?ﬁ e uéé?%ié?? ’
hy ARl S, ARRetidigisrpPr esbast &g car giblet i veanxiety,

rugs, chem cal dependency drugs, catharti CS, 4 vaginal .

derafverritdrer apeuEc Hgemad i oBor dhEFES et ebrdl or g
haé)eori r{liereal vasodi | ators, contraceptive agents,

S4rits, diuretics, expectorants, growth factors,
hor nonal agents, hypnotics, i nmmunosuppression agents,
narcoti ¢ antagoni st_s, have been

SUTRRASNRTAL hotTiret Cds. SOGAR ves Strsul snra.® o

obSYRAat heniethes otoxi aséen gus chol@ratdixim)salt, which is
tranquillisers and urinary antiinfectives.

theFamnpobuatd afrtbe fooesent discigséreéray al so be presented as
hard gel atin capsul es where in the active ingredient
is mxed with an inert solid diluent, for exanple
cal ci um carbonate, cal ci um phosphate or kaolin-, or
as soft gelatin capsules wherein the active
ingredient is mxed with water or an oil medium for
exanpl e peanut oil, liquid paraffin or olive oil.
Agueous suspensions contain the active materials in a
m xture with excipients suitable for the manufacture
of aqueous suspensions. Such excipients are
suspendi ng agents, for exanple
sodi um car boxynet hyl oel | n10. 5e., ... nmet hyl cel | ul ose,
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hydr oxy- pr opyl net hyl cel | ul ose, sodi um al gi nate
pol yvi nyl pyrol i done, gum tragacanth and gum acaci a;
Wi egpefizizsly or wetting agents may be a nat ur aPCy/KR2006/001731
occurring phosphatide, for,,exanple lecithin, or
condensati on products of 5% al kyl ene oxide wth fatty
for pl e pol g Stearate, or
S GHiREeRs OB EREIMAYEIEISH de with | ong
chain aliphatic al cohols, for exanple
hept adecaet hyl eneoxycet anol, or condensati on products
Meldfiods hghéneomgosittimich Par tihe eppowmds Herb VRt AR

. fatty acids and. a-hexitol I A th
me B TS c SRp DO el TR T Grhepiar Y aY i te
dedexinol wadwadi.i des, for exanpl e pol yoxyet hyl ene
sorbitan nonool eate. The aqueous suspensi ons nay al so
contain one or nore preselLvatives, for exanple ethyl,
ThO' 1 Me MO 1 PIUALEXYDENZ9AE £,010RE ddsalfer egbhoUfdNGhe
agents, one or nore flavouring agents, and one O
oravradmifebt arH tigra §éne s CoBReH HOTs FELd SR IsGE cRRF TIPS
ac | VSHSRENS-QRS ey b, fanmul abgde by SHSPaRY] Ndohheche
acti've |ngre31ent-|n a vegetable "oil, for exanple
therashiisi o bffbtame of | theesawenoiip ecidocesidvmpigaltorot
in,a mneral oil such_as.liqui raffin. The oily
the SR b aRg Eontar aént%%%%g%?ng agent, for
exanpl e beeswax, hard paraffin or cetyl alcohol
‘ Sweet eni ng agents such .as . thos et _forth _above, ang.
- Thi$ lRYeThiPageMt S1dRs) dstdd dogoiﬁf"’é\%ﬂla% B paT 5 a%?’gld
b s PLeparakien., ThesR ¢A6PDSid itns atlnhetpaesenvetl a
by the addition of an anti-oxidant, such as asgogbic
I

nomrclef-ha i apbridiesioecpbhael 8y arkf T EHR S5OUhFt bl 8TPHPOUS
aCZ?(%eQ oL of ah AQUERHs DISAeNTABib¥tion with one or

‘he. addition_of water provide WO . ‘ ,
00290 6HEIEZBORCT/ - KRROUS 002 7Fhegomampel adfy veeed of such
thin redient in adm xture with a dispersing or wetting

%@ , suspendi ng agent and one or nore

preservatives. Suitable dispersing or wetting agents

and suspendi agents .are_exenpl i fied, sexanplLe. g

e i S5 gt a RS |48 o 1RO ERL B ders
of DER®Ir B3688Y. in Themplbs maweidi calvaddorgsodinei edniofisthation

i nvention may also he in the fqormof oil-in-water .
of o AHSETHHS ?ﬁéﬁioiq%ﬂluﬁhﬁﬁfﬁaf%ge_ﬁ V8Yet&BI et
comPn X! §ihi ¥8eOidr Glior aghd SahlticOragerntsnetmto the

oll, for exanple liquid paraffin or m xtures of
affdesed wymabl e enul sifying agents may be

natural |l y-occurring guns, for exanple gum acacia or

gum tragacanth, naturally-occurring phosphatides, for
The xangpdrei ¢ oyandrean] ofethehinyeantoronmirmmessopcpdr spaiun

conmpounds_ deri:ved fromfatty aci a it ol £
sathhy faYdese f‘%‘ﬁiéﬁgﬂpljél sBrbitar ﬁhnggl Ieﬂglt()S cka‘rhanfdp e SOk

ex&ﬂ?ﬂ@nﬁétEO@aRkQQQ%t%nobﬂdahﬁwa&dopganialccmmb@mndss arn
wi'th ethylene oxide, for exanple le o&gﬁth¥Lene r

or @R b { e oo SEEATTRAERGI S oheCTRE) ASG T dOH AYAen-
sweet eni ng and flavouring agents. Syrups and elixirs
may be fornmul ated with sweetening agents, for exanple
gl.ycerol, propylene glycol, sorbitol or sucrose. Such ---
formul ati ons may al so contain a denul cent, a
preservative and flavouring and col ouring agents. The
phar maceuti cal conpositions -may be in the formof a
sterile injectabl e aqueous or ol eagenous suspensi on.
Thi s suspension may be fornul ated according to the
known art using those suitable dispersing or wetting
agents and suspendi ng agents, which have been
nmenti oned above. The sterile injectable preparation
may al so be in a sterile injectable solution or
.suspension in a non-toxic
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acceptabl e diluent or solvent, for exanple as
absolution in 1, 3-butane diol. Anbng the acceptable
weptoetizigstand sol vents that may be enpl oyed aP€T{r2e16/001731
Ringer's solution and isotgnic sodiumchloride
sol uti on. In addition, sterile, fixed oils are

Lconyen |on Iy enpl oyed, as soI ent .Qr suspen
oL Fope  HF SR hRes SRS i 1 (T ey Hgudes
areeﬁb@sedcmclsudmg syt herbedMage- 6r doghbyaeds desatlare-
addition, fatty acids such as aleic acid find use in
COPH%rB$%pé¥%ﬁV%ﬁ? oFoln?%RﬁQﬂﬂQ§¥ Y D6§E§Eele@Qﬂ@§ oP¥t hehe
argég&ﬁs OBCE&O%QEQM 3%195 B9 chO ARAMELEA0 (I B used to
| ogram of body wei ght per: day are useful in the
red\a@at aentEvetidt Héeabbveldiidi caf e@h@oﬁﬁuﬁﬂ-oméﬁa(ralb@atltlcal
g r Y
o858 P8, AR e er SH8, SBRL AL DR B B, gmggnon
acifie acdium Stsatit onca:rﬁ fhseom shtitesQ.s@H t@xSO cogmetcihely
conpound per kil ogram of body wei ght per day (about
PUBCh to about 3.5 g per patient per day). The
~anmount of active ingredient that hay be conbined with
the carrier materials to produce a single dosage form
Inyj Pur v HRpogdpeidi-ng thgon2 Ependiest aGicht spdng t RaLt is
uk ar a ti
e e Bk e e T e N
reqogEise ety dhe fiom alfowtrsenposaboatl 86% ok shkt to be
t al S|t|on nlt forns eperaj,
us%‘gnta in nﬂ?meen fron1a2%ﬁ? fcallgo als f%cgg %Mhout
unaedsorambrgediedty.lt wll be underst ood, however,
that the specific dose |level for any particular
patient wll|l depend upon a variety of factors
Anj; NGhuidiapg et hecagki Vot y a@inihhetspecobhi cocompowndus acid
npl oyed, the age, body wei ght, general ,health, sex,
SO%H%‘E FRke B?faYad‘?ﬁmU?@F*atJribnacF‘a’a%%n%? with the present

11"‘1@(9@1%1’&1‘%1@1‘11@@11 batenot exereld b 0 earhiBakhelon,
and the WD 2006/ 121280PCT/ KR20061001731 32 severity

Pa%ﬁ“&ﬂ#ﬁlpartv%@ﬂ%ﬂiamﬂ§§a§é undérgbi ng BRer apynt¥pgenous,
HASAGR Rl €G Hesmage ﬁlaxozi &%&%%ﬁl @gtsegng%

|nvent|on Wi vary epen I ng upon factors including
recied pca:rtvwiraal ced:pmum@ltramrm t Sdmmmios §pad dging cmayv also

act L vit h | d
g e A S

pattdigfsapbes. 1ﬂb¢mmﬁﬂﬁ3@n& desdgesef {patt eulnmunt forl | slow
ran from,about 0,00 /kg to 1 / Kk nor e

re R a B0y £ L0 ORD R GFRAL A preter Rl err om
about 1 to 150 ng/ kg of - body wei.ght, and nost
preferably about 50 to 100 ng/ kg of body weight. The

Thﬁrﬁhﬁﬁmﬁﬁ?qﬁﬂcﬁﬂeSCQWEﬂﬁHﬁéoaspﬂGbé%% BFed marh&e figr the

e reat oM. 0 I%QE I oned. ogy
fa%%n |t|%%s 5@% nggﬂ#he pré@%%?&%nveﬁggous
orgrariche admlmlrtsbalsed pm@ﬁlybh.dah caklgpensions, creams,

therapeutically, pref n-a t, that
OLrUPRBERy @280 CoPRE THan: FORLCR! SORHLFES i ptachets.
It Wil eodedbanisdbgnifid exapleia vidman ow egushistgined
such treatnent, the conpounds preferably belng used
religgsenéOrpPnPbf SRR hBEE i Wn2 X0 Rg6ST fnghyded.
Formul ati on of pharmaceutically-acceptabl e excipients
and carrier solutions is well-known to those of skil
in the art, as is the devel opnent of suitable dosing
and treatnment reginens for using the particul ar
conpositions described herein in a variety of
treatnment reginens, including e.g., oral, parenteral,
i ntravenous, intranasal, and intranuscul ar
adm nistration and foinmulation. 5.1.1 Oral Delivery



In certain applications, the phai maceutica
conpositions disclosed herein may be delivered via
oral _adm nistration WD 2006/ 121280PCT1KR2006/ 001731
Va32t0e1zmsani mal . As such, these conpositi onsPOBKRRE6/001731
foulated with an inert dilyggnt or with an assinilable
edible carrier, or they may be enclosed in hard- or
soft-shell gelatin capsule, or they nay be conpressed
~into tablets, or they may be incorporated directly
THY tdrdeia of eeflpetinéiBecdi ehie Jhesae! I MAGOTRAUALS BBY used
even be incorporated with excipients and used in the .
agadiintof @i (TGedeity eof amirdigrypiechl nehprbatier gappdastic
GRARSWILES 4 LXELS, S enstL.onsy ;S S, waf d
(tﬁhe %er}ngggé%% 1et§§9t?%% egFu%¥%#§,1%gps§%§gaggd and
natiasthithe rmaypoaksooforifh@ reanteafolnegwiong: systiendebreast,

: um tragacant h,. acaci a,,_cornstarch, or.gelatin; .
o pPAPEES it MR 2 U B e Pistate ana
hedidsiantiegeaki ng agent, such as corn starch, potato
starch, alginic acid and the |ike; a lubricant, such
as magnesi um stearate; and a sweeteni ng agent, such
. 5.3S pRHEhASEuti &Ll 09 Nu13dgeRarin may be added or a
fTavouring agent, suach as peppermnt, oil of
wi ntergreen, or cherry flavouring. Wen the dosage
Thgmiefokrer m | tha capzegkentit Amyesbiemi n, réhateidition a
' N e .qui JLi.er. :
pibELEELEE, Unntteatart® S Ree T ol ottt ger
therapeubidwetly seffedifiyet heophysicfal afarmowef sded sodium

sage_unit,. r inst , tablets, pills, or

sl 8 EOPEeT s v careq P R U %o both.
Syrup of - elixir may contain the active coMpound '
sucrose as a sweetening agent nethyl and

O=pFoPyidar abens as preservatives, a dye and
flavouring, such as cherry or orange flavour. O
course, any material used in preparing any dosage

angnj ¥tF opPhrsnatedt beabhar receRtflbt | ¥ e wped Tor the

maﬁHPééé\E‘Hx?gt | y£nofls t QgbGei NEdher AROUNS, PRI OYEE. &l Noe13
addition, the active conpounds nay be 34
prohtbeporiateddiapodsustaichedns elcgaseepe epeamagaughdally
acééﬁ{%%fgl gaﬁﬁvant, excipient, carriexr, buffer, diluent

and/or customary pharmaceutical auxiliary. In a preferred

embodiment of the invention the compound of the invention
can be administered in a pharmaceutically acceptable
formulation. The present- invention pertains to any
.pharmace'utically acceptable formulations, ‘such as synthetic
or natural polymers _in the -form of macromdieéular '
complexes, nar'locapsules, microspheres, or beads, and lipid-
based formulations including oil-in-water emuisions,
micelles, mixed micelles, synthetic membrane vesicles, and
resealed erythrocytes. In addition to the compound and the

pharmaceutically acceptable polymer, the pharmaceutically



Typically, these fornul ations may contain at | east

about 0.1% of the active conpound or nore', although

t he percentage of the active ingredient(s) may, of
wooarsar12ele varied and nay conveniently be betPf@&R2006/001731

about 1 or 2% and about 60%or 70% or nore of the

wei ght or volume of the total formulation. Naturally,
acdBBrapRLn QPO - :

thgrapeuthgﬁr§gﬁgé$u cod%@gﬁﬁ%éﬁﬂﬁgﬁfgg &ﬂﬁyﬁ%ﬁ???&on
caguchcampaysthatadd Suidnall e ¢hsagecsit 1 cdiel wht addreghtiable

iLven uni,tt dose of fhe compound. Factors such as

'Ca?%%ﬁ%ﬁity,an%(8£vai|%56‘?3r?%?}}t%~i ol ogifcal PESE | f drerein,

phaoitbe=Otiedni i steaptPle peguebrshabiubbbe,ads w8H! a1l
s other pharmadol ogi cal considerations will be _
SOLBRTEAD| 4tetPBIPioRe BRI Red FeRtIMg=ar tanfiRneprrialy and
ans¥chephghacsybhesl Tolombatl ong,q ang,a3.34Yell, Re1aying
vari ety of doSages and treat nent reglneng may be
aggesir abhd. theorl ideealthadni anst plays i ogtiead dyp asintiadridle .
f esent inventiaqn alternatively he . .
rof SR P AT e SFnire SR S rdErries dato

thef bdordut Maasipi edest iifvdicele dherletiabbel i 9r @lcceptable
repar ed

[ adm ni stered fornul ati gn. For )
StRRCD] Htar PG ERELRETIRHES gt 2BPEHY grhedingakn the
phéBadeud NGed} eatcbpribte r@AWIIAE;8ARUNMoNIY AL  1ipid-

qgfro riate solvent, such as a sodium -borate

bageft utfismulesEers-s By utdon)theal kepwat iMali-based drug
dePCHME IRGhedientpay,be Jneprpor alt,dféj | LQ4AOr Al he
. solution”such as one Contal ning sodi um™borate,

INEpReer nef'ond ipotasseé unmiiltarveadtelanr Lipspensed (ML),

dentidnice, 19¢, g ? i ; i —

m??%%rapedtf%allyﬁgg gg ivéa%ﬁgun W?‘aaSV£FMJtl lamellar
veRi00i6/=] 242 80RTT/ | CR20D&0EDILIB1 1iposomes, including small
uni-lamellar liposcmes (also known as uni-lamellar vesicles
or SUV) and large uni—-}.amell_ar liposomes (also known as
large uni-lamellar vesicles or LUV}, can all be used so
long as a sustained zrelease rate of the encapsuléted
comﬁounds can be established. In one embodiment, the lipid-
based formulation can be a multi-vesicular liposome system.
The composition of the synthetic membrane vesicle is
usually a combination of phospholipids, usually in
combination with steroids, especially choléompoundol. Other
phospholipids or other lipids may also be used. Examples of
lipids wuseful in synthetic membrane vesicle production
include = phosphatidylglycéerols, phosphatidylcholines,
phosphatidylserines, , phosphatidylethanolaminos,’
sphingolipids, cerebrosides, and gangliosides. Preferably

pho spholipids including egqg phosphatidylcholine, . .



35 conposition that may include water, binders,

abrasi ves, flavouring agents, foam ng agents, and
hunectants. Alternatively the conpositions may be
waghsoresh) i nto a tabl et or sol ution form t haPCHER2¢96/001731
pl aced under the tongue i 44 otherw se dissolved in

the nouth. 5. 1 2 Injectable Delivery 1In certain

ces i desirable to deliver the
dlﬁﬁiﬂﬁﬁ%%@? Qﬁ%y hPﬁ&H? " di scl osed herein
dipaeenrber ghdipbhd tid@veRadsky, di ot sarmsecEd i dydsheléne,
intraperitoneally. Solutions of the active .conpounds
digalpi %5%%%9%ﬁhﬁﬂﬁﬂﬁﬁﬂégFﬁﬁP%alIy acceptabl e salts ma§™<
ryeatbiabl el xed;addh a 1 th
dl?%??gﬁggﬁfﬁhéﬁkﬁgig? hydroxyprgpylcellulose § ARoTheE
emDogpeest oncheragompeol e raspareding §hecepopPound giay be
eth ne_gl. cols ure h [
BB e Sy AT Rar oS BRd £ bhe of LSt o agsrange g reix.
Int Im@ltmcep,ar aheortSaJ@ﬁ}t amBya ipg es:empaMsveei t of pribeensaid
the_grow h of mcroorgani sns. The armaceuti.ca
bipEp NS tabTE-$ S A ?eeeimn%r e T Ry fpgention
cafd48elsdsohitboRse0hditPer siaehsnandcalesi ke1pevsl@r srom

for the extenporaneous preparation of - sterile
thenjgwaugbl €08 @H@ﬁns ofr ronglashing | fdhsegeehén.
i t b pusits Peadidll dy thBsnfét eBldq,
Vl&ﬁ%?g%g%§’sg$?%% ?? QX|st§' It must ge stab
choanderitie ﬂmate}nsd@fmmufsadpbﬁéean@Wﬂ&géuéﬁhater
nust_be preser.ved agal e con i ng t
%?E}oorgaﬁs§§§n’such as b acQErla.%éigﬁﬁ%g %%%&QQSQEe,
echfichett Dan beeatsatyﬁnt omhdombesgmndlnpdlumvomorulin,
- .containi for exa wat er , .. et hanol ol yol
biglygan, oRdEerLR, AP ﬁeé%a& yIBE LA of these
na®sbiistdylane Gl d hicped ymeheis! ’wié@), knowint abl €he art.
. m xtures--- WD 2006/ 121280PCT/ K1U0O06/ 001731 36
Int RePESEeraRd/ Grbpedaenbt e BRI SheprBRRELF| GraPPyiHige 1is
no®® il ﬁﬁhﬂ&?&ﬂf&' wh@h @Rl 8rebyYat B8 USeh@fad §8E14MY, for
such as lecithin, by the naintenance, of the required
th?%@@¢wﬁ¥95HQ§anﬂa:he case of dispersion and by the
use of surfactants. The prevention of the action of
m croorgani sns can be facilitated by various.
A ditdregetériical campositidrungdl threnpsesepsr Exepilion can
be chlorobut noI I
g R e TP oty ot PR S qopoggents

thereier aaiaa:nta@equcudew aomptabzaagmlq;s f:tarclex@mﬁhe, acid
sugars or sodlun1chlor| Pr ol ,onged absor tion,

ad%felqrhj getahl EhabnEes tﬁdOdﬁ%e brotgt %baﬁ%g% such

as ! o pSEeimpidle KmAF 1ldrars on phgephsrdel ayiidg, or such
absorptlon for exanpl e, al unm ni um nonost ear at e _and
orgpike | acidoraparentefal talhihi et rEAro iR aRdafieodike-
] f o the.salul i on. shauhd je, th
Phi%f#%%ﬁ%ﬁiﬁgé?é [ 5%eces§§§% and t he Iqu|dW%I{%nt ©
artfj r Stxemgrideryedoifs ot omiisd | cw'rtchlesaf face emstamillimeagreous
| ucose.  These rticul ar ueougasolutlg‘ are .o the

sOHLHS EHaE i GBI ¥ ofOi Je&RsEs, 1 neSmid el

musScul ar,

actSURe Ul edetierand ddid rapest t oneadodthiimi &t batien. stmh as
this connection, a steri|e aqueous nedi umthat can

sOFH oPReSRRAYS bet kRBWALPLOTHERe B IRIFF rPhtyﬁéO&Pﬁfm?_l-
in light of the present disclosure. For exanple, one
dosage may be dissolved in 1 nml of isotonic NaC
solution and either added to 1000 m of
hypodernocl ysis fluid or injected at the proposed
site of infusion. Sone variation in dosage wl |
necessarily occur depending on the condition of the
subject being treated. The person responsible for
adm nistration will, in any event, detenaine the
appropriate dose for the individual subject.
Moreover, for. human, adm nistration, preparations




WO 2006/ 121280PCT/ KR2006/ 001731 37 neet sterility,
pyrogenicity, and the general safety and purity
standards as required by national or regional offices
vob 2d06/621089 cs st andards. Sterile injectabl e s®CUKRIAE/001731
_are prepared by incorporaténg the active conpounds in
the required anount in the appropriate solvent with

several. of the other ingredients en rat ed apbove, as
2l &8 C&d, PF| oRRP bFo Phpép%ati—b%fgﬁﬁ s stin
rulRRer al hue i SRONSHNS 38 RLERALRImMBYe! BRAAPEAA! biiffer

the -various sterilized active ingredients into a
sasteride weilcl eswhizhtTomUabnsabheSWikift dingpePgtafsivm
di an equ| er_ 4 edi h
o LA 2 £ 1 e LERLB L9 S
ant hethrepas@litss of Litretd | echppettibte sehutalaws, coheain

.preferred nethods,,of preparati.on . are vacuumdryi.n
11 B (FRAEAS iy PRGCE RN QB ki HASy (9800 B 5BwHGr "BFor -
ExERSL | ¥& bhgheduantiphas anyupddphhonal adesylederine,

ingredient froma previously sterile-filtered
vegefaRlonoiher 66Fh  aFheCldrIsiad disl i EPRR_EY RerepEnds

sug%y he foéﬂ]:g}]]at ediLi:@ neuppal QfresabliifordByisions. &
armaceutical |l y-acceptable salts, include the acid
thadapeutorc salamposiitioed whrbeinge fa e@cdiyPeptgdsupstofthe

t he protein).and i_ch e fal .1 h inorgani :
progen’ ShRRLisRT MUEGlaang ' TRoihL ! dCkee Rt 0.1
wepfiosphpeicerei dof opcyphpaldani peaci deiahtabeif c, total
: oxalic,, tartaric, pmandelic, the like., Salts .

,a \
th%ﬂaﬁ’éﬁtwtﬁomm%saﬂfje%n-ca%ba’ﬁwﬂgr FRFSBEn 4f 58 p@tio by
we gt Vet f bemybBpt 9881 cedasesasucogSes fdlorfxanpue, for

sodi um_potassi um amonium calcium or ferric_ |
ex#yRikOxi Yes Vel ts RERCBRhah? O ba HETSs Ofs BT ByPAMifRen ™
108 TSR AE RS BofbbdiPfon procai ne and the like.
Upon formnulation, solutions will be admnistered in a
The term "pharmaceutically acceptable salt" refers to those
salts of compounds which retain the biological
effectiveness ahd properties of the freé bases and which
are obtained by reaction with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulphuric acid, nitric
aéid, phbsphoric acid, methanesulfonic acid, ethanesulfonic
acid, atoluen'esﬁlfonic acid, salicylic acid and the like.
The pharmaceutical composition con%:aining the active
ingredient may be in a form suitable for oral use, for
-example, as tablets, troches, lozenges, aquebus or oilily
suspensi-ons, dispersible powders or granule-s, emulsions,
hard or soft capsules, or syrups or elixirs, Compositions
intended for oral use may be prepared accordingr to any

method known to. the . art.. Ffor ..-the.. manufacture . . of



WD 2006/ 121280PCT/ KR2006/ 001731 38 manner conpati bl e

with the dosage foinulation and in such anmount as is

therapeutically effective. The fotmul ations are
veageds2asini ni stered in a variety of dosage f@ECHWEKRUGH01731

as injectable solutions, dppg-rel ease capsul es, and

the like. As used herein, "carrier" includes any and
R | SOTBRPLHAL o ¥ihg i) uiRooitions  may
cagritd dyacteaei alorandoant i fyagas ageldcted sdtrem ¢ tard group

absorpti on | ayi ng, agents, buffers, carrier
e, e nEeT LAt of POPRLS: and IARGUFIRG, PRENtS,

cdlgudhgs ugbntedhad apde 38Rty fQferRhalifRCRULICaL provide
active substances is well known in the art. Except

Phafascsntasabhy cadveartonaindredpalatabient Hreparations.

TeblGREPALIMA M £ e t RRLACLI \i%g!z%%&sﬂlce% bR HEErd Mwith
the therapeutic conpositions s contenpl at ed.

nogueke repharye cattiv@ lilyyredephible ask@isienties, which are

is orated.into.tk omposi_ti.ons. . The ..
s B e e e B OB LB et 1 orbege narainigRts
magnt bei esoandeconpies t iiaestt hat 1dentot preducesancalcium
| er simlar, untoward reacti on_when

ab ic or :
cagy ﬁflﬁgét eFRUTED SPHRARAES THE FOSFar £81L64 1B PhASDhate or

- s086UR0YshEHReSI t | PNk 16Nt /AS 48 PHAL S Agents,
active ingredient is well dnderstood in the art.

fory sEEEPILy, cotighsE8Apbsi ProRsganécprepdr eiinding agents,

fobkN &etables sy L Lher Lgui d.sal.utk ons : :
O.susper@%ons;s go lPd fc'ag)%rirc—?tvls}:ELguicgrablgglci %rg'so udti %Hblrﬁ?a%%ng

agepspendioon ¢xpngdliqquindgpesiom t eteajzice osteanial sailke or

caBESEAREh Tl PYERTIAL 0 S90S L Ehccd By
known techniques to delay disintegration and absorption in
the gastrointestinal tract and thereby ?rovide a sustained
action over a longer period. For example, a time delay
material such as glycerifl monostearate or glyceryl
distearate may be employed. They may élso be coated by the
techniques described 3in the U.S. Pat. Nos. 4,256,108;
4,166,452; and 4,265,874, to form osmotic therapeutic
tablets for control release. A pharmaceutical composition
may also, or alternatively, contain one or more ‘drugs,
which may-be linked to a modulating agén:t: or _Iriay be free
within the composition. Virtually any drug may be
administered in combination with a modulating agent as
described herein, for a‘variety of purposes as described
below. Examples of types of drugs that may be administered
with a modulating agent include analgesics, énaesthetics,

antianginals, antifungals,  antibiotics, anti-cancer drugs



5.1.3 Nasal Delivery In certain enbodinents,
i ntranasal sprays, inhalation/ and/or other aerosol
delivery vehicles nay deliver the pharnaceutica
wonpostizsons. Li kewi se, the delivery of drug®CHEIRIG6/001731
i ntranasal microparticle rggins and
| ysophosphati dyl - gl ycerol conpounds are al so well
kpown i he phal. . C ar . caneers
(e oot < oFr et ot cliy SRR O
ibppmréés and nmesd pref efatibyethddiie human asubjeént stics,
. g. human cancer supjects._The conpounds %ﬁ the |
A JaRT P ERaRES bEISEd A one B LPHS Chifbi naritoR s camines,
anfdEibeshahswdde WRakedae0apsynds, 1By e tubulikSedgents
with other types of treatnents. For exanple, the
(esHibj eePlebhpbimdy waypchealkatowish crHdmigraine agents,

anCNRIBELSY f@?%ﬂhj%?é;%ﬁg%kégp'aﬁ%%%&#ﬁﬁ?%??%ﬂ%ﬁé@ﬁ@ics,

bi ol ogi cal s 'suc t1 bodi es, ors or
ant inphoka hbEng raghiEts ole ef . Lonbeirat komeddhet aphbsbireyrs
oresult. ipn synergistic results. The.preferred,.. , -
or | nibiphoTY " cafcet Bt iy « R iRt BoPadiertid
antil £y loest yos , Theagiogiosindbions Aarsthiret heds jpusvirdelotics,
herein are particularly deened useful for the
AN IR S of pr AREFYL met asBBEPPELHROopl aSbPELESSants,

catdHBRES +ACHMENY SRt AU GeHeh a§u§g§aaathartics,-
central nervous system colon, ovarian, Kidney, |ung,
chenaidicraneatder  agidst-at @QrHeRy andgerrivieletet Mpripheral

Gl LA ! ; v by+ 1 e, -
o s op TP R ol SO Rpreleahel, MyiBleics,
expagturenisf, agregilt hed¢adrar i gormeureh agentut hgpnotics,

e i Q;... WD 2006/ 121280PCT/ KR20Q6/ 001731 _40 :
g 4%%%#%%#%:%%%%icca?g?%%ﬁh(squglﬁﬁéﬁﬁq, antdgonists,
parardinffaarientimetddssmal | cel kedandivéEperenti at edtiaipents,

cell, adenaqcarcino , al veol ar (bronchi ol ar) car ci hong,
sympathoﬁimé%%cs, gg%lns féﬂg., c%o?e a toé?h),

tranquillisers and urinary antiinfectives.

Formulations for oral use may also be presented as hard
gelatin capsules where in the active ihgredient is” mixed
with an inert solid diluent, for example calcium carbonate,
calcium phosphate or kaolin, or as séft gelatin capsules
wherein the active ingredient is mixed with water or an oil
medium, for example peanut oil, liquid paraffin or olive

oil,

Aqueous suspensions contain the active materials in a
mixture with excipients suitable for the manufacture of
agueous suspensions. Such excipients are suspending agents,

for example sodium.carboxymethylcellulosge, methyleellulose,



bronchi al adenoma, sarcoma, |ynphoma, chondromatous
hamart oma, nesot heliorna; Gastrointestinal

oesophagus (squanous cell carcinonma, adenocarci nhona),
vo@swsiizizgear ci noma, col orectal carci noma; U ogenikiRades/061731

tract: kidney (adenocarcinega, WImnms tunour
[ nephr obl ast oma], | ynphons, Ieukaenia) bl adder and

hw@w@)@@qmgglesﬂur&%m O T ANFLEONA o Gl

car ci nonm, “adenocar cl nona
pwHEldsleae, twmat i ’Srémmﬂmﬁnd Lgwer acheraat Om&spers:l_ng or

ar ci nona e osteo eni c _sar coma

we@&?@%ﬁ) %:Aoérga) a&b%@o@s ré%)fé'i‘t orRfiosphatide,

fORet enxahxpaet olmacithimpl ast O%Hd%sﬁﬁﬂ&@dr&%d% of an
IE% aecologngg#w cerV|x (cervical carcinong,

Gmour i cafitdyspl &8 ;. Haehd® ol ogifer bl exdmple

poQWQH@tHyILSHgaegt@aj}@g‘élt e and &y, ynp%#t'loﬂcugﬁoducts of

obl astic | eukaem a, chronic
etiﬂé’éﬁa@m @¥ideHogkhn' bondi sehstn mdripHaddki na Scdhgiphomaor

fLgna ant nelanona basal
SXEHF car 2]1% Itxgggggﬁlla%oe%(eoxgcn%car gl" nomg; Kaﬁ‘? engatlon
pregducham Oén @t@yiads anddduetsh pdeRYEAr GoR@RBnds derived

p car.ci no nd papill ary adenocarci noma:
fr&‘ﬂ %ajc a‘EJe‘??n a%‘ga%gl%?ﬁstcg'e quchh @ RodwioFegthelena, with
parhtéhdeﬁan@o@@kib adétiwdedrbymasatane akighe and _hexitol |

vVe- |dent|f|ed conditions. The téim"| euka

am%é et %y oadl PTt 0 pRERFIRISSI vePOJDmmeﬁﬂdmlemeseasesrbitan
mofidel i 0001 ARG ALIANSH& aldy contain one or

characterized by a distorte proI eratlon an
mo%%véﬂ@ﬁﬁ@ﬁﬁtéﬁeﬁeu%ﬁuytesman&Eth@hwlpremurxe@&opglthqk

ny A AbRINC Y Qo BUKATIA1LS Q0S8 e or more

clinically C|aSSIerd on't
flaimvamm et teharadt ene WO more’ sweetenlng agents, such

gggg{ 1280P R2006/001731 41 of the disease-acute
or C %%%%%' %ng type of cell involved; nyel oid
nyelogenous) Iynphoid (1 ynphogenous), or nonocytic

01184 %ﬁ% the incre se ngon-increase in the nunber
R et kY OB B8RP B B0 ckaetd ve

ingtedbkatk aain g) ve-ﬁlé%aﬁﬁgs digykaesm acamhsl el S W-HELY 011,
.accepted as being predlctlve of in vivo

oLixg Plilay iEseivme éE@1&FtWOCPPutSOEéb|évedlthamumwmpduwdl
suchhak l@éﬁ§dpﬁ§t$f1’f"ﬁ1' r‘t‘ﬁeh%leggéag%éﬁéfl% n«:?on%al a

exhi bit sone | evel of anti-|
thigkepipggaafrdss feearsdmppecdredisvgly, lta’msi pﬁraﬁﬁln or

. cet&! p%lgo}ﬂoq_qk%eacepﬁhag a%re%%entsdc@lveart]st, | gﬂolsg Cl‘sgge forth
above, and flavburing ‘agents may be added to ‘provide a.
palatable oral preparation. These compositions may be
‘ preserved by the addition of an anti-oxidant such as

ascorbic acid.

-Dispersible powders and granules suitable for pzfeparation

of an agueous suspension by the addition. of water prbvide



nmet hod of treating | eukaem a, and, preferably, a
nmet hod of .treating acute nonlynphocytic |eukaem a,
chronic |ynphocytic | eukaem a, acute granul ocytic
weenkeemnie, chronic granul ocytic | eukaen a, a®GT&R2006/001731
- promyel ocytic | eukaem a, agtult T-cell |eukaem a,
al eukaem c | eukaem a, a | eukocythem c | eukaem a, .

t aSEEcPEB}% Ciﬁﬁ%@f& - 1fl i%@{lke' GHkaeny adiggé’f&%g or
eukaem a, “chronrc nyelocytic leukaém a,- | eikaemnia
wetliting, empntgnal shepkaéhn@, egsnhophiddc one ~or more
| eukaem, a, Gross',| eukaem.a, hai ry-cel | | eukaem a,
DRSS R RS EC. | SURSCHIE. DioRBRBLNT OB actoEor Blicieshts - and
sulbshioaYt hGeheskaes axelmb BIRiCR,| doukaemAe akkkeening,
nmonocytic [eukaem a, |eukopenic |eukaem a, |ynphatic
T lpEgRraehT a2 yoHob dst fgepbak aeny 139 ighdawaseat -
| eukaem a, |ynphogenous | eukaem a, |ynphoid
| eukaem a, |ynphosarcoma cell -I|eukaem a, past cell
Theephasmaacuhibgakaryopysicideukaenize invention may also
m,cr el pbl astiLc l.eukaem a, nonocytic | eykaem a,
bel Ul HGsTTE | ShkAeH & MRl Do 1 Bicachi'a, Chyl Biase
ma§l daul0cyddet: drauk aein a, oy ed:eampIeCyd 1 Lvd edknest aarachis
Naegel i |eukaem a, plasma cell | eukaen a, plasnmacytic

olfeyRfenfa, MitHRlel 8éyt i EA% KERIIRLE A gayatfin or
mixtgpkaeda, tnW0:20064125280PCHLKA1200640073k A2may be

- Schilling's | eukaem a, stemcell |eukaema,
natyupr bk 1isk agWia, A @FEMPRLEr gt aredcéea| [or - gum

kaeni a. 145 ! 2 fers.t ;
Cr R R TR EL oA SRRl (5 | oo
sopabbpaeni,c boniidcin veand ssoapandds s ogenpgantiyl conppsedds

degive%l osfééén p%%k:%% C%'c'iés‘?”’é’r?é’ q%dexi‘tol anhydrides, . for
example sorbitan monooleate and céndensation products of
the said partial compounds with ethylene ox:'.Lcle,.j for example
polyoxyethylene sorbitan monooleate. The emulsions may also

contain sweetening and flavouring agents.

Syrups and elixirs may be fomulateci with sweétening
agents, for example glycerol, 'propylene. glycol, sorbitol or
sucrose. Such formulations may also contain a demulcent, a
preservative and £flavouring and colouring agents. The
pharmaceutical compositions Ihay be in the form of a sterile
injectable aquéous or oleagenous suspension. This
suspension may be formulated according to the known art
using those suitable dispersing or wetting agents and
suspending agents, which have been mentioned above. The
sterile injectable preparation may also be in a sterile

injectable solution or .suspension in a non-toxic
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Dosage levels of the order of from about 0.05 mg to about
140 mg pér kilogram of body weight per: day are useful in

the treatment of the above indicated conditions (about 2.5
mg to about 7 g per patlent per day). For example,
inflammation may . be effectively treated = by the
administration of from about 0.01 to 50 mg of the compound
per kilogram of bhody weight per day {(about 0.5 mg'tq about
3.5 g per patient per day). The amount of active ingredient
that may be combined with the carrier materials to produce
a single dosage form will vary depending upon +the host

. treated and the particular mode of administration. For
éxample, a Formulation intended for the oral administration
of humans may vary from about 5 to about 95% of the total

'composifion. Dosage unit forms will generally contain
betWeeﬁ from about 1 mg to ‘about VSOO mg of active
ingredient. It will be understood, however, that the
specific dose level for any particular patient will depend
upon a variety of factors including the activity of the
specific compound employed, the age, body weight, general
health, seﬁ,_ diet time of administration, route éf

administration, rate of excretion, drug combination and the
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of the above type, a liquid carrier. Various other

di

materials may be present as coatings or to otherwise modify
the physical form of the dosage unit. For instance,
tablets, pilis, or -cép‘sules may be coated with shellac,
sugar, or both. Syrup of elixir may contain the active
compound sucrose as a sweetening agent methyl and
propylparabens as preservatives, a dye and flavouring, such
" as cherry or orange flavour. Of course, any material used
in preparing any dosage unit form should be
pharmaceutically pure and substantially non-toxic in the

amounts employed. In addition, the. actiwve compounds may be



46 6_ Worki ng exanpl es The foll ow ng subsections
describe the testing of a pharmaceutical conposition
conpri sing arsenous acid sodiumsalt in vivo using
VoQRwen21psk i ents. The results denopnstrate thaPCI/KR2006/001731
arsenous acid sodium salt ﬁpninistered orally is ‘
effective in the treatnent”of urogenital cancer. 6.1
. _Met hods _and nmterials Cancer patients suffering from
' lnﬁPBQP’éi‘Ee%nd/ Bt r oFeIRteaPeEaRe et Hav e R d@Red and
ForudRsi GhE GCP clinical study with oral arsenous acid --
sodiumsalt. The patients were suffering from
urogenital cancer, mainly prostate cancer and bone
Si t Le 1o any established t hods
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obthaided in any given unit dose of the compound. Factors

such as solubility, bioavailability, bioclogical half-life,
route of administration, product shelf life, as well as
other pharmadological considerations will be contemplated
by one skilled in the art of preparing such pharmaceutical
formulations,. and .-as such, a wvariety of dosages and

treatment regimens may be desirable.

For oral administration the compositions of the present
invention may élternatively' be incorporated with one or
more excipients in the foxm Qf'za mouthwash, dentifrice,
buccal tablet, oral spray, .oxr sublingual oraliy
administered formulation. For example, a mouthwash may be
preparéd'.incorporating the active ingredient ~in  the
required amount in an appropriate solvent, such as a sodium
-borate solution (Dobell's Solution). Alternatively, the
active ingﬁedient may be incorporated into an oral solution
. such as one containing sodium borate, glycerine and
potassium bicarbonate, or dispersed in a dentifrice, or

added in . a therapeutically-effective amount to a



1 prior to breakfast, 1 prior to dinner Treatnent

Level 3: Four capsules each 2.5 ng arsenous acid
sodiumsalt daily 1 prior to breakfast, 2 prior to
wWaipetvi21280pri or to di nner Treat nent Level 4: PCTAR2006/001731

capsul es each 2.5 ng arsengys acid sodiumsalt daily
2 prior to breakfast, 2 prior to lunch, 1 prior to

'Igggq Tre e uI S ch 2.
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l.anned for the con of the coMli ance,
¥\§XI CEPEI gﬁd 152 et?%@l&épgshe‘?%’ abef dadened into a
tablet or solution form that may be placed under the tongue

or otherwise dissolved in the mouth.

5.1.2 Injectable Delivery

In certain circumstances it will be desiréble to deliver
the pharmaceutical compositions disclosed herein
barenterally, intravenously, intramuscularly, or even
intraperitoneally. Solutions of the agtive .compounds as
freebase or pharmacologically acceptable salts may be
prepared in water suitably mixed with a surfactant, such as
hydroxypropylcellulose. Dispersions may also be prepared in
glycerol, liquid polyethylene glycols, and mixtures thereof
and in oils. Under ordinéry conditions of storage and use,
these preparations contain a preservative to prevent the
growth of microorganisms.

The pharmaceutical forms suitable for injectable use
include sterile aqueous solutions - or dispersions and
sterile powders for the extemporansous preparation of
sterile injectable solutions or dispersions. In all cases
.the form must be sterile and must be fluid to the extent
that easy syringability exists;'It must be stable under the
conditions of manufacture and storage and must be preserved
against the contaminating action of microorganisms, such as
bacteria and fungi. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol,

polyol (e.g., glycerol, propylene glycol, and liquid

. polyethylene glycol,. _and _the. like), suitable mixtures...... ..



Visit 1. was held between day -7 and day O (start of
treatnment) Visit 2: on the first day of treatnent

W th sodi um netaarsenite Visit 3: on day 8 of
woewabnemse with arsenous acid sodium WO PCT/KR2006/001731
2006/ 121280PCT/ KR2006/ 00171 48 Visit 4: on day 15
(approx. 24 hours) after the conpletion of 14

cutive, days_of, treatnent with arsepnous.acid
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fomaekempbyal watdlenss, ( A antbuRIApLangdheéhel, sorbic acid,
th%ﬂ%ﬁ%%ﬂki ey cendf Afgenoys acid sodiumsalt. 6.2, o
preferable to include isotonic agents, for example, sugars
or sodium chloride. Prolonged absorption of the injectable
compositions can be  brought about by the use in the
compositic?ns of agents delaj;ing absorption, for example,

aluminium monostearate and gelatin.

For "parenteial administration in an agqueous solution, for
examp’ie, the solution should be suitably buffered if
necessary and the liquid diluent first rendered isotonic .
with sufficient saline or glucose. These particular aqueous
solutions are especially suitable for intravenous,
intramuscular, subcutaneous and intraperitoneal
. administration. In‘ this connection, a sterile agueous
| medium that can be employed will be known to those of skill
in the art in light of the pi:esent disclosure. For example,
one dosage may be dissolved in 1 ml of isotonic NaCl
solution and either added to 1000 ml of hypodermoclySis
fluid or injected at the proposed site of infusion. Some
variation in dbsage will necessarily occur depending on the
condition of the subject being treated. The person
responsible for administration will, in any event,
determine the- appropriate dose for the individual subject.

Moreover, for. human. administration, preparations. should.



Below is a summary of the clinical findings for each
patient involved in this study. The findings reported
-include the values for the tunour markers CEA
waaeinegnbr yonal antigen) and PSA (prost at e PSpagizdios01731
antigen) and results for egficacy, toxicity and

safety.- Table 1 and 2 presents the surmary of patient
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offices of biologics standards.

Sterile injectable solutions are prepared by inco:poxating
the active compounds in the required amount in the
appropriate solvent with several of the other ingredients
enumerated above, as required, followed by filtered
sterilizatiéﬁ. Generally, dispersions are prepared by
incorporating the ‘wvarious sterilized active ingredients
into a sterile vehicle which contains the basic dispersion
medium and the required other ingredients from those
enumerated above. In the case of steiile powders fér the
preparation of sterile injectable solutions, the preferred
methods of preparation'are'vacuummdrying and freeze-drying
techniques which: yield a powder of the active ingredient

ﬁlus any additional desired ingredient from a previously

sterile~filtered solutiocn thereof.

The compositions disclosed herein may be formulated in a
" neutral or ~salt .formd Pharmacéutically~abceptable salts,
include the acid addition salts (formed with the free amino
groups of the protein) and which are formed with inqrganic'
acids such as, for example, hydrochloric or phosphoric
acids, or such drganic acids as acetic, oxalie, tartaxic,
mandelic, and the like. Salts formed with the free-carboxyl
groups can also be derived from inorgénic bases such as,
for example, sodium, potassium, ammonium, calcium, or
ferric  hydroxides, and such organic bases as
isopropylamine, trimethylamine, histidine, procaine and the

like. Upon formulation, solutions will be administered in a
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manner compatib;e with the dosage formulation énd in such
amount - as is therapeutically effective. The formulations
are easily administered in a variety of dosage forms such
as - injectable solutions, drug-release capsules, and the

like.

As used‘herein,-"carrier"rincludes aﬁy and all solvents,
dispersion media, vehicles, coatings, diluents,
antibacterial and antifungal agents, isotonic and
absorption delaying agents; buffers, carrier solutions,
suspensions, colloids, apd the like. The use of such media
and agents for pharmaceutical active substances is weil
known in the art. Excépt insofar as any conventional media
or agent is incompatible with the active ingredient, its
use 1in the therapeutic ‘compositions 1is contemplated.
Supplementary active ingtedients can also be incorporated

into the compositions.

The phrase "pharmaceuticallyuacceptable" refers to
molecular entities and compositions that do not produce an
allergic or 31m11ar untoward reaction when administered to
a human. The preparation of an aqueous composition that
contains a protein as an active ingredient is well
understood in the art. Typically, such compositions are
prepared aé injectables, either as liquid solutions or
suspensions; solid forms suitable for solution in, or
- suspension in, liguid prior to injection can also be

prepared. ‘The preparation can also be emulsified.
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5.1.3 Nasal Delivery

In certain embodiments, intranasal sprays, inhalation,
and/or other aerosol delivery wvehicles may deliver the
pharmaceutical compositions. 5Likewlse, +the delivery of
drugs using intranasal micropartidle resins and
lysophosphatidyl-glycerol compounds are also well known in

the pharmaceutical arts.

5.2 Target canéers

The subjects treated will typically comprise of mammals and
most preferably will be human subjects e.g. human cancer
subjects. The compounds of the invention may_be used alone
or in combination. Additiohally‘the'treated compounds may
be utilised with other types of treatments. For example,'
the subject coﬁpounds may be used with other chemotherap@es
e.g. tamoxifen, taxol, methothrexate, biologicals such as
antibodies, growth factors or lymphokines, radiation etc.
Combination therapies may result in synergistic results.
The preferred iﬁdicétiqn is cancer espeéially the cancers

identifiled previously.

The  compositions and methods provided Therein are
particularly deemed useful for the treatmeﬁtrof prima:y and
metastatic‘neoplastic tumours including solid tumours such
as breast, central nervous system, colon, ovarian, kidney,
lung, 1liver, bladder, prostate, head and neck etc. More
specifically, tumours, which may be treated by the
compositions and methods of the invention,'include tumours

of an epithelial origin such as, but not limited to:
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Lung: bronchogenic carcinoma (sgquamouls cell,

undifferentiated small cell, undifferentiated large cell,

adenocarcinoma), alveolar (bronchiolar)- carcinoma,
bronchial adenoma, sarcoma, lymphoma, chondromatous
hamartoma, mesotheliorna; Gastrointestinal: oesophagus
{sguamous cell carcinoma, adenocarcinoma) , gastric

carcinoma, colorectal carcinoma; Urogenital tract: kidney
{(adenoccarcinoma, Wilm's tumour {[nephrcblastomal], lymphoma,
leukaemia), bladder and urethra {(squamous cell carcinocma,
transitional cell carcinoma, adenocarcinoma), prostate
(adenocarcinoma,  sarcomal, testis (seminoma); Liver:
hepatoma (hepatocellulax carcin?ma); Bone:  osteogenic
sarcoma . {Osteosarcoma); Nervous system: 'neuroblastoma,
Retinoblastoma, Glioblastoma, . Oligodendroglioma;
Gynaecological: cervix {cervical carcinoma, pre-—tumour
| cervical dysﬁlasié); Haematologic:. blood (myeloid levkaemia
[acute and chronic], acute‘lyﬁphoblastic leukaemia, ch:onic
lymphocytic leukaemia), Hodgkin's disease, non-Hodgkin's
lymphoma f[malignant lymphoma]; Skin: malignant melanoma,
basai cell carcinoma, sgquamous cell carcinoma, Karposi's
sarcoma and Glands and ducts: adenocarcinoma, -papillary
carcinoma and papillafy adenocarcinoma. Thus, the term
"cancerous cell" as provided herein, includes a cell

afflicted by any one of the above-identified conditions.

The term “"leukaemia" refers broadly to progressive,
malignant diseases of the blood~forming organs and is
generally characterized by a distorted proliferation and
development of leukocyties ahd their precursofs in the blood
and bone mArrow.. Leukaemia 1s generally clinically

classified on the basis of (1) the duration and character
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of the disease~aqute or chronic; (2) the type of céll
- involved; myeloid (nwelogénous); lymphoid (lymphogenous),
or monocytic and (3) the increase or non-increase in the
number abnormal cells in the.blood-leukaemia or aleukaemic
{subleukaemic). The P388 leukaemia model is widely accepted
as being predictive of in vivo aﬁti—léukaemié activity. It
is believed that 6ompound that tests positive iﬁ the P388
agssay will generally exhibit some level of anti-leukaemic
activity in wvivo regaxdiess of the type of leukaemia being
treated. Accordingly, the present. invention dincludes a
method of treating leukaemia, and, preferably, a method of
,tre§ting acute nonlymphocytic leukaemia, chronic
lymphocytic  leukaemia, acute granulocytic leukaemia,
chronic granulocytic leukaemia, acute promyelocytic
leukaemia, adult T-cell leukaemia, aleukaemic leukaemia, a
, leﬁkocythemic leukaemia, basophylic leukaemia, blast cell

leukaemia, bovine leukaemia, chronic myelocytic leukaemia,

leukaemia cutis, embryonal leukaemia,  eosinophilic
leukaemia, Gross' leukaemia, hairy-cell leukaemia,
hemoblastic leukaemia, " hemocytoblastic leukaemia,

histioc&tic leukaemia, stem cell leukaemia, acute monocytic
leukaemia, leukopenic leukaemié} lymphatic ~ leukaemia,
iymphoblasﬁic leukaenmia, lymphocyfic leukaemia,
lymphogenous leukaemia, lymphoid Jleunkaemia, lymphosarcoma
cell ’leukaemié, mast ¢ell leukaemia, megakaryocytic
leukaemia, micromyeloblastic leukaemia, monocytic
leukaemia, myeloblastic lenkaemia, myelocyﬁic leukaemia,
myeloid granulocytic leukaemia, myelomonocytic leukaemia,
Naegeli leukaemia, plasma cell leukaemia, plasmacytic

leukaemia, promyelocytic leukzemia, Rieder cell’ leukaemia,
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Schilling's leukaemia, stem cell leukaemia, subleukaemic

leukaemia, and undifferentiated cell leukaemia.

The term "sarcoma" generally refers to a tumour which is
made up of a substance like the embryonic connective tissue
and is generally composed of closely packed cells embedded
in a fibrillar or homocgeneous substance. Sarcomas which can
be treated with compound of the invention and optionally a
potentiator and/or chemotherapeutic agent dnclude a
chondrosarcoma, fibrosarcoma, lymphosarcoma, melanosarcoma,
myxosarcoma, osteosarcoﬁa, Abemethy's sarcoma, adipose
sarcoma, liposarcoma, alveclar. soft part ‘sarcoma,
ameloblastic sarcoma, botryoid sarcoma, chloroma sarcoma,
choric carcinomé, embryonal sarcoma; Wilms' tumour sarcoma,
endometrial sarcoma, stromal sarcoma, EWing's sarcoma,
fascial sarcoma, fibroblastic sarcoma, giant cell sarcoma,
granulocytic sarcomé, Hodgkin's sarcoma, idiopathic
'multiple' pigmented hemorrhagic sarcoma, immunoblastic
sarcoma of/B cells, lfmphoma, immunoblastic sarcoma of T-
cells, Jénsen's sarcoma, Kaposi's sarcoma, Kupffer cell
sarcoma, angiosarcoma, leukosarcoma, mélignant mesenchymoma
sarcoma, patosteél sarcoma, reticulocytic sarcoma, Rous
sarcoma, serocystic  sarcoma, - synovial sarcoma, and

telangiectaltic sarcoma.

The term “melanoma" is taken to mean a tumour arising Ffrom
the melanocytic system of the skin and other ocrgang.
Melanomas which can be treated with said compounds and
optionally a potentiator and/or another chémotheraﬁeutic
agent include, for éxample, acral-lentiginous melanoma,

amelanotic, melanoma, benign juvenile melanoma, Cloudman's
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melanoma, 891 melanoma, Harding-Passey melancma, juvenile
melanoma, lentigo maligna melanoma, malignant melanoma,
noedular melanoma, subungal melanoma, and superficial

spreading melanoma.

The term "carcinoma" refers to a malignant new growth made
up of epithelial c¢ells tending to dinfiltrate the
-surrounding tissues and give rise to metastases., Exemplary
carcinomas which can be treated with said compound and
optionally' a potentiator and/or a chemotherapeutic agent
include, for example, acinar carcinoma, acinous carcinona,
adenocystic ‘carcinoma, adencid cystic carcinoma, carcinoma
adenbmatosmn,' carcinoma of adrenal cortex, alveolar
carcinoma, alveolar cell carcinoma, basal cell carcinoma,
carcinoma basocellulare, basaloid carcinoma, basosguamous
cell carcinoma, bronchicalveclar carcinoma, bronchiolar
carcinoma, bronchogenic carcinoma, cersbriform carcinoma,
cholangiocellular carcinoma, chorionic carcinoma, colloid
carcinoma, comedo carcinoma, corpus carcinoma, cribriform
carcinéma_, carcinoma en cuirasse, carcinoma cutaneum,
cylindrical wcarcinoma, cylindrical cell carcinoma, duct
carcinoma, carcinoma durum, embryonal carcinoma,
encephaloid carcinoma, epiermoid carcincoma, carcinoma
epitheliale adenoides, exophytic carcinoma, _carcinoma ex
ﬁlcere, -carcihromé" fibrosum, gelatiniforni carcinoma,
gelatinous carcinoma, gilant cell carcinoma, carcinoma
gigantocellulare, glandular carcinoma, granulosa cell
carcinoma, hair-matrix carcinoma, haematoid carcinoma,
hepatocellular carcinoma, Hurthie cell carcinoma, hyaline
cdrcinoma, hypemephroid carcinoma, infantile embryonal

carcinoma, carcinoma in situ, intraepidermal carcinoma,
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intraepithelial carcinoma, Krompecher's carcinoma,
Kulchitzky-cell carcinoma, large~cell carcinoma, lenticular
carcincoma, carcinoma lenticulare, lipomatous carcinoma,
lymphoepitheliallcarcinoma, carcinoma medullare, medullary
carcinoma, melanotic carcinoma, carcinoma moile, mucinous
carcinoma, carcinoma muciparum, carcinoma mucocellulare,
mucoepidermoid carcinoma, carcinoma mucbsum,' mucous
carcinoma, carcinoma myxomatodes, nasopharyngeal carcinoma,
ogt cell carcinoma, carclnoma osgificans, osteoid
carcinoma, papillary carcinoma, periportal carcinoma, pre-
invasive carcinoma, prickle cell carcinoma, pultaceous
carcinoma, renal cell carcinoma of kidney, reserve cell
carcinoma, carcinoma sarcomatodes, schneiderian carcinoma,
scirrhous cardinoma,7 carcinoma scroti, signet-ring cell
'carcinoma, carcinoma - simplex, small-cell ‘carcinoma,
solanoid carcinoma, spheroidal cell carcinoma, spindle cell
carcinoma, carcinoma  spongiosum, squamous carcinoma,
squamous cell carcinoma, string carcinoma, carcinoma
telangiectaticum; carcinoma ‘telangiectodes, transitional
cell carcinoma, carcinoma tuberosum, tuberous .carcinoma,

verrucous carcinoma, and carcinoma villosum.

Additional cancers which can be treated with compound
according to the invention include, for example, Hodgkin's
ﬁisease, Ndn—Hodgkin‘s | Lymphoma, multiple mycloma,
neuroblastoma, breast cancer, ovarian cancer, lung cancer,
rhabdomyosarcoma, primary thrombocytosis, primary
macroglobulinemia, small-cell lUng tumours, primary brain
tumours, stomachlcancei, colon cancer, malignant pancreatic
insulanoma, malignant carcinoid, unary bladder cancer, pre-

malignant skin lesions, testicular -cancer, lymphomasg,
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thyroid cancer, neurcblastoma, esophagcal cancer,
genitourinary tract cancer, malignant- hypercalcemia,
cervical cancer, endometrial cancer, adrenal cortical

cancer, and prostate cancer.

In a specific embodiment, the present invention provides
compositions and methods for enhancing: tumour specific
immunity in individuals suffering from colorectal cancer
metastasised to tﬁe liver, in order to inhibit the
progregsion of the neoﬁlﬁstic disease. Preferred methods of
treating these neoplastic diseases comprise administering a
composition of arsenic, whicp elicits an immune response

against tumour cells.

In another specific embodiment, the present invention
provides compositions and methods fdr enhancing specific
immunity in individuals suffering from - hepatocellular
carcinoma in order to inhibit the progression of the
neoplastic disease and ultimately irradiate all

prenecplastic and neoplastic cells.

Lastly the present invention provides hsp compositions and
methods for enhancing specific immunity to preneoplastic
and neoplastic mammary cells 1in women. The present
invention also provides compositions and methods for
Ainhipiting cancer cell proliferation and metastasis. These
compositions can be applied alone or in combination with

each other or with bioclogical response modifiers.
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140. ... DoseDose (5.ng)(12.5ng) Patient initials Age

Visit 1 Visit 6 Visit 1 Visit 6
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6. Working examples

The following subsections describe the testing of a
pharmaceutical composition comprising arsenous acid sodium
salt in vivo using cancer'patients. The results demonstrate
that arsenous acid sodium salt administered orally is

effective in the treatment of urogenital cancer.

6.1 Methods and materials

Cancer patients suffering from prostate and/or urogenital
cancer have been treated in an ICH-GCP clinical study with
oral arsenous acid sodium salt. The patients were suffering
from urogenital cancer, mainly prostate cancer and ' bone
metastasis, not amenable to any . established methods of
therapy and were treated with arsenous acid sodium salt
over 7-different dosing levels. Arsenous acid sodium salt
is thought to act as a telomere poison as it is capable of
shortening the telomeres of human cancer cells, which leads
to chromosomal abnormalities but doesn’t inhibit telomerase

activity.

Arsenous acid sodium salt was taken daily for 14
consecutive days according to the dose level treéatment

schéme below:

Ireatment lLevel 1: One capsule each 2.5 mg sodium meta-
arsenite daily (every 24 hours)

Prior to breakfast
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Treatment Level 2: Two capsules each 2.5 mg arsenous acid
' sodium salt daily

1 prior to breakfast, 1 prior to dinner

Treatment Level 3: Four capsules each 2.5 mg arsenous acid
sodium salt daily
1 prior to breakfast, 2 prior to lunch,

1 prior to dinner

Treatment Level 4: Five capsules each 2.5 mg arsenous acid
sodium salt déily

2 prior to breakfast, 2 prior teo lunch,

1 prior to dinner

—)

Treatment Level 5: Six capsules each 2.5 mg arsenous acid
sodium salt daily
- 2 prior to breakfast, 2 prior to lunch,

2 prior to dinner

Patient wvisits were planned ¥For the contrel of the

coripliance, toxicity and saféty and were held as follows:

Visit 1: was held between day -7 and day 0 (start of

treatment:)

Visit 2: on the first day of treatment with sodium meta-

arsenite

Visit 3: on day 8 of treatment with arsenocus acid sodium

salt
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patients all tolerated the arsenous acid sodi um salt
extrenely well. No adverse events (AE s) or serious

veolv@nsE2zgVent s (SAE s) occurred. The study nmBATAER2IWM01731
did not' cause any disturbagpce of any patient's

wel | -being feeling. There was no change during the

.course of the study in any ient, s ECG activit .
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arsenous aci d sodiumsalt. The arsenous acid sodi um
sal t showetd sa8igH Bavél of efficacy. 6.2.1 Exanple
1. Patient K F. Histology: Advanced, inoperable, ,
"solid prostate cancer with infiltration of the rectal
vimitoSal somlday PR J2p2004. St ageys Dukesr Ghep TotpEbasonot
score 6 Thera Since the patient suffers froma
cor onar y* enggﬁ?g%ﬁg% af¥§ éﬁﬁy%§%§%W%ﬂti%*éhc?Fgﬁnous
and i npl apt@atdn.uef sgdronary stents, a radical
pr ost at ovesi cul ectony coul d not be perforned and a
full androgen ablation with a LHRH ant agoni st (one
viPipf 8ct SnCahii BSt [ QhRUEM B dB;,FH)h%)ft@id t88 @bAbletion
ant i androgen {androcur tablets dosage |Ixl/d after
| unch) wek ths tlidatiests Acopagtibiveclayamiufaeptapnt with

resection_ of e_pLQs T to anmeliorate
micturi t?%snenm?té% g@??o%ﬁ,@gﬂ%n%ﬁ% 2004. This patient
took part in the dose levels 1, 3 and 5 of the
arsenous acid sodiumsalt study.The results for this

WO 2006/ 121280PCT/ 1CR2006/ 001731
The following target parameters were asséssed during this

study: toxicity profile, efficacy, liver enzyme parameters
_(GOT, GPT, o—GT, AP}, kidney function, haesmatology
functions, tumour marker evaluations (CEA and PSA) and the

pharmacokinetics of arsenous acid sodium salt.

6.2 Rasults

Below is a summary of the c¢linical findings. for each
patient involved in this study. The findings reported
include the values for the tumcur  markers CER
(carcinoembryoﬁal antigenf andr‘PSA {prostate specific

antigen) and results for efficacy, toxicity and safety.

Table 1 and 2 presents the éummary of patient details with
PSA and CEA values:
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As well as suffering froma prostate carcinom, this
patient also suffered froma renal cell carcinoma

(since cured by radi cal nephrectony) and a

wopeefizictel bl adder . cancer (no tunour recur PEMIERE06/001731
The patient was i ncl uded i ggt he study due the

continued rising of PSA Ievels after a conplete

I A s R L RS
scRir@ Nl 09 e8x { faso0exybabl et dasaged xb{dhaf t @Arrs) or

lunch). This patient took part in the dose levels 1
serighg 5 asivause arsesidvs ad:%IEs%bh uaFearredt udyhe Thetudy
meﬁgégkﬁgnfaﬁdtﬁo% Q%h%%n & %nSE'QEC%B&y atlent’

signifrcant change 1n Ieve s for all &150
Weadrbe$DQ|ﬁHeiahg dmheréewebsnoDmhanbevermng the course

icated a SI |f|c qcr PSA from1.6
of) Fie e s 2 e L RS Ak St opgtny o
nem@dmegi@-ml nekﬁﬂi@ﬂéti\ﬁﬂié VItNo@é 745 1% hBDos@ak@¥8tS had
three and five indicate a decrease of PSA from 0. 37

Tagbobhevamy/ RFaRdte. TEeRs™ENE7 WiGhnRreeapREL PEéfy sOdiun
se v { t
Sy e A Ty e PR TR fvet of
efShomed- no significant change. WO
2006/ 121280PCT/ KR2006/ 001731 53 Dose |evel one
showed a decrease in tunour size from 12. 5x65mmto
6.9.3xBGaplddbe Babienit B.&Fe al so showed a decrease in
the prostate tunour from 60x25 to 50x25mm whi |l e dose
| evel five showed no change in size. The secondary
: .HiQ%WETEﬁﬁa&ﬁf&i,y iPdpatebees) ssnoaesk-dur ld Riag@kkYwith
nlflcant results at any of the dose |evels.
mﬁ' J%’dip é?fe\j%]t@ed:eﬁtﬁél JHEPPREs ANt ol s B4
| evel had been detected which were unchanged duri ng
the course of the study. G ucose | evel s al ways
Stagpedidirelevaled WreROBOEFETBES eliRERRd by
alimentary reasons since bl ood probes were al ways
taken in the norning after an opul ent breakfast. the
Sigeal thei afieddenenifarfs cEiranca ¢@Gpunse/@¢@@neéisemse
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"peﬁgéﬁﬁége ca cer +ﬂ5~an extra- caﬁéﬂég+ﬂé?gg$£hgrgmﬁﬂHRH

antagonist (one profact g.c¢ injection every 3 months) and

an oral antiandrogen {androcur tablets dosage 1xl1/d after
lunch) was initiated. & palliative transurethral resection

of the prostate (TURP) to ameliorate micturition was

performed in May 2004.

This patient took part in the dose levels 1, 3 and 5 of the

arsenous acid sodium salt study. The results for this



As well as suffering froma prostate carcinom, this
patient also suffers fromrectum cancer. This patient
was i ncl uded ‘because of the advanced and i noperabl e
wobemtizase An androgen abl ation with a LHRH PCT/KR2006/€61731
ant agoni st (one prof act s.qﬂinjection every 3 nonths)
has been perforned. 54 Thi's patient took part in the
dose %evels 1, 3 and 5 of the arsenous acid sodi um
PeLAEnEt dLCFRe Pesthisi bl hPAoRHE| Wit | Adepaee ia PSA
LekihCably 31 081 HregtudRanasdik PR eviel s f or, 8l |y 3
drug dose |evels. Dose |evels one and three |n&?ca{e
Axsgeerease bfsopdanf saht D. PAdiggtdd vosGghifhgant andrease

i Q-1 0 8 r ectively., . .Dose lLevel, five

lsho%%% H%KE aﬁg%y}Fgﬁgﬁloéongb © E%ggdrevéplﬁnedecrease

cehoempomds eidhct | padiatLomouh agirovict Y c@fi vi4y129% and, g33.
Dose | evel five showed

" level three, a further 67.56% Ix

PRg° sjra‘ﬁ*% @@hﬁﬁe (Hamge arpsheufedeldofediHbuRaly) indicate
aflebi@assd bf PUNOEForSi #6146 HUMBAESEEE 0 BOXSOMe1 five
Dose levels three and five showed no change I n size.

(%%eﬁ%%cﬁﬁﬁﬁﬂ9u%aﬁﬁﬁé%eﬁ§dé§3fe@@“@araﬁéﬂars}néhcmmmb an
1RO ddY Galiley shanisbhgant Fes te @l Aol Jlgdese, .,

l evel s.” A reversible, and slight increase’in's
leferlectedor THe ehawrerht isgry | sdgemEncamf chibngeal in  tumour

a e8P p/prognessipn for dose levels one and three
maégﬁﬂzt of a partial response. Dose |level five

.showed di sease stability. 6.2.4 Exanple 4: Patient
D J. S. 'stologé: Advanced, i noperabl e, '
Uifdr SGERLr Sisst SRPVRDI i, d5FEERER e ChnEBROWEt hskge  from |

2 Otbimar @lbap oids Gim .t WY 19N Bhred Q156 showed a decrease
2006/ 121280PCT/ KR2006/ 001731 .
from 20x35 to 20x34mm while dose level five showed no

change in size from 20x34mm.

The secondary parameters (safety parameters) showed no
clinically significant results at any of the dose levels. A
reversible increase in liver transaminases sGPT and sGOT
was observed during the intake of arsenous acid sodium salt
in dose group III and V (visit 3 and 4). In visit 5 the
Transaminases almost returned  to normal values. This
increase seems to be related to the administration of the

investigative drug arsenous acid sodium salt.

The evaluation/judgement of elinical response/progression
for dose level one was that of a partial response. For both

dose levels three and five, the diséase showed stability.



55 Therapy The patient was included in the study due
the continued rising of PSA |l evels after subcapsul ar
orchi ectonmy for androgen ablation. This patient took
warcdosiinzsthe dose levels 1, 3 and 5 of the ar PEmMMER006/001731
acid sodium salt study. Th%?results for this. patient
indicate a clinically signi'ficant change in PSA
| evels for all 3 drug dose |levels. Dose |evel one
i ndi cated an increase in PSA fromO0.19 rig/m to 0.21
6 1/ Muxdp3@ bevebsridieegapnd Tive indicate an :
I ncrease of PSATTonmTo.2t-1Tg/m to 0.27 ng/m and a
decrease of PSA from0.27 to 0.24 ng/m respectively.
el nd, three homed an increase in
B e B 08 R i R Hedn PROEEERS oy waen

amiegatﬁagdanﬁumhﬁng@no@@rdﬁml one showed an increase
in tumour size from 30x3Omm to 35x35mMm_ Dose | evel s -

three and five showed no change from 30x35mm The -
stageandakyspar agpl £1@ SR Plap Ry anet ers) showed no
clinically S|gn|f|cant results at any of the dose
levels. A pre-study existing elevation of sGGI and
ThRY ﬁbocytosis remai ned unchanged during the course
e study. The eval uation/judgenent of clinica
response/progre33|on for dose | evels one and three

ressiop of disease., Dose level five
As!ﬁ%e g a paF&F%%IFggpoﬁggmt6itW§D§F§Eﬁou%a%%Pﬂm§bdlGﬁﬂs

pasabht ad6 of. shfF peanH @b a Pakhent 1 B. ca'i'b%h@!u&’g)(s;mce
recurrence of a solid prostate cancer after

CuFa cbérf prostat edEBhyrEPRYL FTEC @ caBBRTEYLiaN t Pladder
.caﬂb@ﬂdf@ﬁonéﬁiﬁoﬁﬁf}:&élﬁ@férﬁé i nﬂ{@fﬁ&ll%nt was included in

the study due the continued rising of PSA levels after a

complete androgen ablation with a LHRH antagonist (one
profact s.c injection every 3 months) and an oral

antiandrogen (casodex tablets dosage 1x1/d after lunch).

This patient took part in the dose levels 1, 3 and 5 of the
arsenous acid sodium salt stu'ciy. The results for this
patient indicate a clinically significant change in PéA
levels for all 3 arsenous acid sodium salt dose levels.
Dose level one indicated a significant decrease in PSA from
1.61 ng/ml to 0.37 ng/ml. This decrease corresponds to a
reduction. in tumour activity of 77.1%. Dose levels three
and five indicate a decrrease of PSA from 0.37 to 0.12 ng/ml
and 0,11 to 0.07 ng/ml respectively. Dose ievel three
ghowed a reduction in tumour activity of a further 67.56%,

while dose level five showed no significant change.
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patient was included in the study due the continued.
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The evaluation/judgement of eclinical response/progression

for all three dose levels was that of a partial response.

6.2.3 Example 3 : Patient E.S.

Histology: Advanced, inoperable, solid, androgen resistant

prostate cancer with an extra-capsular tumour growth.
Stage: Dukes C, pT 4 Gleason score 4

Therapy

As well as suffering from a prostate carcinoma, this
patient also suffers from rectum cancer. This patieﬁt was
included because of the advanced and inoperable situatién.
An androgen ablation with a LHRH antagonist (one profact

5.c injection every 3 months) has been performed.
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The evaluation_/ judgement of clinical response/progression
f_or dose levels ‘one and three was that of  a partial

response. Dose level five showed disease stability.

6.2.4 Example 4: Patient J.S.

- Histology: Advanced, inoperable, androgen-resistant solid.

prostate cancer with an extra-glandular tumour growth.

Stage: Dukes C, pT 4 Gleason score §
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increase in tumour progression while dose level Ffive showed

no significant -change.

Dose ' level one showed an increase in tumour size from
30x30mm to 35x35mm. Dose levels three and five showed no

change from 30x35mm.

The secondary parameters (safety parameters) showed no
clinically significant results at any of the dose levels. A
pre-study existing elevation of sGGT and thrombocytosis

remained unchangéd during the course of the study.

The evaluation/judgement of clinical response/progression
for dose levels one and three was that of progression of
disease. Dose level five showed a partial response to the

arsenous acid sodium salt.
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This patient took part in the dose levels 1, 3 ,and 5 of the
arsenous acid sodium salt study. -The results for +this
.patient indicate a clinically significant change in PSA
levels for drug dose levels one. Dose level one indicated a
significant decrease in PSA from 0.45 ng/ml to 0.04 ng/ml.
This decrease corresponds to a reduction in tumour activity
of 91.11%. Dose levels three and five showed no change from
0.04 ng/ml. | '

The measurement of tumour lesions was not obtainable by'any

of the standard measuring means.’

The secondary parameters (safety parameters) showed no
clinically significant results at any of the dose levels. A
reversible increase of liver transaminases sGOT, 'sGPT and

sGGT was observed. .
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The evaluation/judgement of clinical.response/progression
for dose level one was that of a partial response. For both
dose levels three and five, the disease showed a complete

response to the arsenous acid sodium salt.

6.2.6 Example 6: Patient H-W.S.

HBistology: Advanced, in0perable, solid prostate cancer with
an extraglandular tumour growth in the bladder neck and

pelvic wall and a dissemination of bone metastases.

Stage: Dukes C, pT 4 Gleason score 9 M2
Therapy

The patient was included in the study because of the
advahced status of the detected proétate cancer’ with
multiple bone metastases invading the whole skeleton. A
complete androgen ablation with a LHRH antagonist .(one
profact- s;c injection every 3 months) and, an oral
antiandrogen (casodex tablets‘doéage 1x1/d after lunch) was

performed.

.This patient took part in the dose levels 2 and 4 of the
arsenous acid sodium salt study. The results for this
patient indicate a clinically significant change in PSA
levels for both drug dose levels. Dose level two indicated
a decrease in PSA from 725 ng/ml to 6.15 ng/ml with a
decrease in tumour activity of 99.15%, while dose level
four indicated a decrease of PSA from 6.15 ng/mI to 3.67

ng/ml with a further tumour activity reduction of 40.32%.
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Dose' level two showed a decrease in tumour size from
65x40mm to 15x30mm while dose level four showed no change

in size froml5x40um.

The secondary parameters (safety parameters) showed no
clinically significant results at any of the dose. levels.
' ihe patients’ quality of life was strongly ameliorated by

arsenous acid sodium salt. A pre-study elevation of sGGT
:due to alcohol consumption worsenéd dﬁring the course of
the study. The-hemoglobin concentration increased from 10.0

tc 11.1 g/l whereas the PSA decreased from 725 to 3.67
ng/ml .

The evaluation/judgement of clinical response/progression
for both dose levels was that of a partial response to the

arsenous acid sodium salt.,

6.3 Canclusion

1

Overall those patients taking part in dose levels 1, 3 and
5 showed, for the most part, a reduction in their PSA
levels and tumour size. Most patients showed at least a
parfial résponse to the arsenous acid sodium salt with one
patiént showing a stable disease status. The  patient in
dose levels 2 and' 4, H;W.S., showed a very clear response
to the arsenous acid sodium salt treatment with PSA levels
decreasing dramatically (99.15% reduction in tumour
activity) as well as a considerable decrease in tumour
size. The safety (laboratory) parameters showed no

clinically. significant..results.. The. arsenous acid sodium
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salt was surprisingly very well tolerated with no AE’s or
SAE’ S occurring. Overall the oral arsenous acid sodium
salt, even at low doses and for relatively short treatment
periods, showed a surprisingly very positive respohse for
the treatment of prostate and/or urogenital cancer and bone

metastasis.



Claims

1.

@

10.

11.

12.

13.

14.

60

A compaosition comprising sodiunm meta-arsenite for treating metastatic neoplastic disease in

a patient.

A composition comprising sodium meta-arsenite according to claim 1 for treating bone
metastasis in a patient.

A composition comprising sodium meta-arsenite according to claim 1 for trealing a metastatic
lung tumour in a patient.

- A composition comprising sodium meta-arsenite according to any of claims 1-3 wherein said

compaosition comprising sodium meta-arsenite is suitable for being administered orally.

A composition according to any of claims 1-4, wherein said compdsition is for treating
metastatic neoplastic disease in combinakion with other treatments.

A composition according to claim 5, wherein said other treatment is a chemotherapy.

A composition according to claim 6, wherein said chemotherapy is selected from the group
comprising of: tamoxifen; taxol; methothrexate; biologicals; antibodies; growth factors; and
lymphokines. ' ' :

The use of sodium meta-arsenite for manufacture of a pharmaceutical compasition for the
treatment of metastatic neoplaslic disease in a patient.

The use of sodium meta-arsenite according to claim 5 for manufacture of a pharmaceutical
composition for the treatment of bone metastasis in a patient.

The use of sodium meta-arsenite according to claim 5 for manufacture of a pharmaceutical
composition for the treatment of a primary or metastatic lung tumour in a patient.

The use of sodium meta-arsenite according to to any of claims 5-7 wherein said sodium meta-
arsenite is suitable for being administered orally.

The use of sodium meta-arsenite according' to any of claims 8-11, wherein said
pharmaceutical composition is for the treatment of metaslatic neoplastic disease in
combination with other treatments.

The use of sodium meta-arsenile according to claim 5, wherein said other treatment is a
chemotherapy.

The use of sodium meta-arsenile according o claim 6, wherein said chemotherapy is

selected from the group comprising of: tamoxifen: taxol; methothrexate; biologicals;
antibodies; growth factors; and flymphakines. -



