a.ceutical compositions comprising of rs nous acid its sodium salt and it derivatives intended for the
treatment of urogenital cancer and its metastasis. Introd Cancer is a significant health problem in the
world. Although advances have been made-in cancer detection and treatment, no vaccine or. other
universally successful_ preventive or therapeutic method is currently available. 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 therapies provide benefit to many patients, a high mortality contimies to

be observed foy many cancers..The development of improved anti- ' S Id facilitate
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cancer preverit re cancer is the leadirg cause ofdeath, second only to

heart disease, of both men and women. In the fig inst capcef ,numergus.dqchniguee have been
developed and g ﬁ@%‘j‘%ﬁt o@%‘d‘?f(gﬁt rélgéagrchgé?r%?fg%tntoaﬁﬁg%rstangﬁg tﬁe nature and cause of

the disease a&e% ég —?{%%%‘@%ﬁ (ﬁ{pé{}:u é@tr@@%c%%t@ergg§éamgwit%gpmplications,

which often presertan arfay 0 optimal freatment choices. As such, chemotherapeutic agents,

which possess little or ICitys W L% Xpensive; tp Qbtain, et stuge, which are well
tolerated by the Faﬁ%ﬁ%ﬁ%ﬁh%ﬁ a}ar“e easl y@aedr%?fﬂie%dﬁ ﬁoﬁc% l?e%ggggfg%gaddition to the
therapeutic modalities currently available to the oncologist. Agents that will selectively sensitise
malignant tissue to allow Jower doses of radiation or therapy to achieve the same therapeutic effect
with less @%Mtissues are also desirable. Similarly, agents that prevent cancer from
occurring or reoccurring are also desirable. The present Invention remedies these needs by providing

such chgr&q&wgga}peq{ig and sg]n!%iltlijs_jpgc%q_pts.-h"ggq‘r@kfpreppg)%gg;pni%] prehlem phdeeying the
present inveNtion is to provide alternative or further compounds with anti-cancer activity and methods
for the climidatiusegh advances have been made in cancer detection and

treatment, no vaccine or. other universally successful
preventive or therapeutic method is currently avallable,
Management of the disease currenbtly relies on a combination
of esarly diagnosis and aggressive treatment, which may
include one or more of a varlety of therapies such as
surgery, radlotherapy, chemotherapy and hormone Utherapy.
While such therapies provide benefit to many patients, a
high mortality continues to he observed for many cancers.
The development of improved anti~tumour -agents would

facllitate cancer prevention and treatment.

Unfortunately, cancer is the leading cause of dealh, second
only to heart disease, of both men and women. In the [ight
againsgt cancer, nunerous Lechniques have been developed and
are the subjecl of cuﬁxent research directed o
wnderstanding the nature and cause of the disease and o

providing methods for the control or cure thereof.

Although thousands o©of potential anti-cancer agents have

. peen evaluated, the treatment of human cancer remalns



This problem is solved by the provision of the embodiments as defined in the claims. The compounds
disclosed herein are useful in treating cancer. They are effective in inhibiting snrv1l,7=1 and/or growth
of cancer cells and/or for inhibiting undesirable cell growth in general. This disclosure 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 3 compmmds.Inparficular,thisdisclosurerstomethods of treating cancer by administration of the
oral arserfousigtitt sedium saitdisclededhereiniich often present an array of

suboptimal treatment choices. As such, chemotherapesutic
agents, which possess little or no toxicity, which are
inexpensive to obtain or manufacture, which are well
tolerated by the patient, and which are easily administered
would be a desirable addition Lo the therapeutic modalities
currently available to Lhe oncolegist. Agents that will
salectively sensitise malignant tissue Lo allow lower doses

o

of radiation or therapy to achieve the same therapeutic
effect with less damage to healthy tissues are also
desirable. Similarly, agents that prevent cancer from
occurring or reoccurring are also deslrable. The p}:es'ent
invention  remedies  these needs by providing auch

chemotherapeutic and sensitising agents.

Therefore, Lthe technical problem underlying the present
invention is to provide alternative or further compounds

x L] 1l J -1 — = ~ -1 - $ 3 feal
with anti-cancer activity and methods for the clinical use.

This problem is solved by the provision of the embodimenis

as defined in the claims.

The compounds disclosed herein are useful in treating

ki - : REeE survival and/or
cancer. They are effective in inhibitl survival and/or

growth of cancer cells and/ox for inhibiting undesirable

cell growth in general.

This disclosure further provides pharmaceutical and
therapeutic compesitions which contain a pharmaceutically
or therapesutically effective amount of thege compounds and

therapeutic methods and methods of treatment employing such



The role of arsenic trioxide in the treatment of cancer as described by several inventors is different
from this disclosure,whereasMerMeofarsenHY0800245; Komipharm International) for the treatment of
malignancies was limited to primary tumours. Also disclosed is a kit for inhibiting abnormal cell growth
comprising of arse%otjs acid s odium salt and/or synthetic analogues, modifications and

C

pharmacolSGRAM SctiBHTEHREAES dhslevreirairsea8pdodthere is provided a composition
comprisingisoditia metg-arsenite-fop treating metastatic Agoplasticidisease-in a patient, In a second
aspect, there is g}ro%irded the use of sodium-meta arsenite for manufacture of a pharmaceutical
compositior for té tr85tntént of Métasttichdsgigste disease in a patient. Before the present
compounds, cOmpositions, formulations, and methods are described, it is to be understood that this

invention&iil Er%\ogAICi)rEited to the particulgr com&)unds methods, compositions, and therapeutic indications
j ] iti

described herein, as stich meathods, compositions! and therdgatitiShidications 28 E&3uree vary. It is

also to belundersteat that the ¢emmindlogynused hetein issfordhe purpose of deseribing;particular

embodimﬂelg(g%onl ,Vz‘?}nd is not ;gEenged to. ll@tﬁé%?}% e of the present invention, which is only defined

UF hereds b arsenic . . . .
by the appended ¢laims. As Used herein, In ing the"appended claims, singular forms of iaords such

as "a," "drmaid: sthe" iheludetheir worrespbndingt pluralreférentstuniessithe tontext tlearly dictates

otherwisg.thus; 84 FEfErENCE;1Q./an arganism” includes one or more different organisms, reference
to"a 4 ,

Also disclosed is a kit for inhibiting abnormal cell growth
comprising of arsenous acid sodium sall and/or synthetic
analogues, wodifications and = pharmacologically active

fragments thereof.

In a first aspect, there is provided a composition comprising sodium meta-arsenite for

treating metastatic neoplastic disease in a patient.

In a second aspect, there is provided the use of sodium-meta arsenite for manufacture of a

pharmaceutical composition for the rreatment of metastatic neoplastic disease in a patient.

Before the present compounds, compositions, formulations,
and melhods are described, it is to bes underztood that this
invention 1is mnot limited to the particular compounds
methods, compositions, and therapeutic indications
described herein, as such methods, compositions, and
therapeutic indications, of course, vary. It is also to be
understoced that the terminology used herein is for the
purpose of describing particular embodiments only, and is
not intended to limit the scope of the present invention,

which is only defined by the appended claims.

As used herelin, including the appended claims, singulay
forms of words suclh as "a," "an," and "tha" include their
cerresponding plural referents unless the context clearly
dictates otherwise. Thus, e.q., reference to "an organism”

includes one or more different organisms, reference to "a



cell" includes one or more of such cells, and reference to "a method" includes reference to equivalent
steps and methods known to a person of ordinary skill in the art, and so forth. Unless otherwise
defined, all technical and scientific terms used herein have the same meaning as commonly _
understood by a person of ordinary skill in the art to which this invention belongs. Aithough methods
and materials similar or equivalent to those descfibed herein can be used in the practice or testing of
the.present invention, suitable methods and materials are described below. All publications, patent
applications 1patent; @hd sthepraferencas Hisctibsed ahote ate pravided 8AIRRFTor theifdisclosure

prior to the filing date of the present application.iNathing heejn is o beiconstred asan admission
that the invention is net entitled to antedate such disclosure by y%rl;ue‘, of g? prior}_ilnventiccm- All
1cy A Xt all

publications,:paefit &pplicatiBhs pateht Ahd other Teféténced mentiohed heréin dre incorporated by
reference n thejr.gntirety including all figures and drawings. Prior to setting forth the invention it may
be helpful to an understanding thereof to set forth definitions of certain terms to be used hereinafter. A
"patient" for the purposes of the present invention includes humans and other animals, particularly
mammalsyand:nther.organisms. Thus the:methods aré applidablé todioth Human tHdrapy and

veterinary_appligations.uln LEQ 5 preferred emb dimq}gltnjt'ge patient is.a mammal,andinthe most
preferred ERBGHIMERt the 1é’t’t"i‘é’“rii)lils ht{‘}‘rr‘rlw\é%. T 9"eeterrh “animal” refersga:o an organism with a closed

circulatory: systentofbloagvessetsand inclufles bitds Amdmetald And-Erodddiled “Fhe tErm "animal”
usedhe“%%§8ﬂndqg%%bquQQHME%ﬁ' belonds. Although methods and

materials similar or equivalent to those daescribed herein
can be used in Lthe practice or teskbing of the present
invention, suitable methods and materials are described
below. All publications, patent applications, patent, and
other references discussed above are provided solely for
their disclosure prior to the Liling date of the present
application. Nothing herein 1is tol be construed ag' an
admlssion that the invention is not entilled to antedate
such disclosure by virtue of its prior dinvention. ALlL
publications, patent applications, patenk, and other
references nentioned herein are incorporated by relerence

in their enbirety including all figures and drawings.

Prior to seblting forth the invention it may be helpful Lo

forth  definitions of

i BRI S 4

an  understanding  therecol to

certain terms to be used hereinafter.

A "patient”™ for the purposes of the present invention
includes humans and olther animals, particularly mammals,
and other organisms. Thus the methode are applicable to

both human therapy and veterinary applications. In the



The term. "angiogenesis" refers to the generation of new blood vessels into cells, tissue, organs or
tumours. The term "metastasis” refers to the process by which tumour cells are spread to distant parts
of the body. The term is also used herein to refer to a tumour that develops through the metastatic
process. The term "contacting" is used herein integchangeably with the following: combined with,
added to, mixed with, passed over, incubated with, flowed over, etc. Moreover, the compounds of
present inveptign.ean e cadministared" iy any.canyentional mefhadiauch ah.dorsexample, parenter
al, oral, and topical and inhalation routes as described herein. As used herein, the term "safe and
effective afieght" refefs - the qulmieralcompoientthatis sufficiBAtto yield a desired therapeutic
response without undue adverse side effects (such as toxicity, irritation, or allergic response)
commensurate with a reasonable benefit/risk ratio when used in the wanner of thiq_invpnt_jon. What is
meant by TMperhfétiticaiy éfféctive AMOTRT. i An atholMt BT Edmpbund. Jf thé présént invention
effective. to,yield the desired thesapettic responsesdhis amouniforiexample:scotidbéseffective in
delaying the growth, delaying ﬁmegt_asf;asisﬂinhib,itiangda_‘n iog‘ern‘e‘sis_qnad/orot(gl{—:'mleer]eeangi/pg cc)ausing
shrinkage BFEURREF eftAer & 58/E3Ha 6FlympHEma” The spedific safeand effactive amount or
therapeutically: effeetive.anount wilh waryswith such factors as the particular condition being treated; the
physical condition. of the patient, the type of mammal being treated, the duration of the treatment, the
nature of concurrent therapy (if any), and the specific formulations employed and the structure of the
compound8'or itstderivativess "Aacartisangiogenfcamdint fefer t@ aRsmsiRtof a'coMPbund or
composition) £ffegtive to depress, supRress orinibitandiagenesis,er ieskikinamelioration of
symptoms associated with an angiogenic disease. The desired result can be either a subjective relief
of a symptom(s) or art objectively identifiable improvement in the recipient of the dosage, a decrease
in the vasogjasisation, of gadathelial eells.erm decreaselia the sate=ef angiegenasis aswmoted by a.
clinician or other qualified observer. T\?iﬁ terms "treating capcer,” "therapy,’.and th Jt')e.rg-::bfer generally
to any impfovenient irfthd maffal Raving Hé'ca ‘)élér{jvg,hé)rgin%ti% %%(r? Ver%%?it cr:La%%; ascribed to
treatment withs the:earipounds of the preent inventibnThe improvednenticarrbé eithecdubjective or
objective. For example. if the mammal js human, the patient may note improved vigour or vitality or

- meltagballit prog
decreased pain as subjecfive 7

The term "contacting® is used herein interchangeably with
the following: combined with, added to, mixed with, passed
over, 4incubated with, flowed over, etc. Moreoverr, the
compounds of present invention can be "administered” by any
conventional method such as, for example, parenteral, oxal,

and topicai and inhalatlon routes as described herein.

As used herein, the term "safe and effective amount" refers
to the quantity of a component that is sufficient Lo vield
a desired lherapeulic response without undue adverse side
effects (such as toxicily, 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



size or tumour burden based on physical exam, laboratory parameters, tumour markers or
radiographic findings. Some laboratory signs that the clinician may observe for response to therapy
include normalization of tests such as white blood cell count, red blood cell count, platelet count,
erythrocyte sedimentation rate, and various enzyme levels. Additionally, the clinician may observe a
decrease in a detectable tumour marker. Alternatively, other tests can be used to evaluate objective
improvement such as sonograms, nuclear magnetic resonance testing and positron emissions testing,
"Inhibiting thesgrowth Of tumpanteéls capbe evallbtéd byranyrdccepted Hstdd of fiiesuring whether

growth of fie tumaut. cefls nas pean slowed orgiminjshier..This inydes diseet qservation and

indirect evaluation such as subjective symptoms or objective signs as discussed above. Accordingly,
the compositions of iherinvention are atiministere o célRl By a8mirisered h&reitid heant
administration of atherapgutically effectivg dose oftheseandidate agents,ef thesiaventior to a cell
either in cell culture or in a patient. By "therapeutically effective dose" herein is meantlﬁ dose that

produces thecstebis for WHieh itdd adniifistsrel” The BXAL dosé& Will HEHEAE B tHE Burpose of the
treatment, apg will be.ascgrtainable py;gne skijled in the artddsing knewndeeghniguestAsis known in
the art, adjustments for systemic versus localized 'delivery, 19& bgtgy wgiqht,‘ erglgrwglj_g%alth, sex, diet,
time of admriStatoR B ieration ant the SE08HE bf the ToRdHEH Fiay 158 Hedessary,
and_wilLbggaseertaingbhle with , 8 rorine-experimentatiomby thiosé rskilledrinzthe @rt. Byrtcells" herein

is meant almost any cell jn which mitgsis or me%i éisxf:a-- 1I_c;)?(;:-aal('g(%r(-:‘é*lo?_,Hmrmmt- therapy

ThereforethidpreseRtinventionrelatedtoa pharmaceutical anti-cancer composition comprising a
therapeutically effegtive amduntiof arsenousiacidisoditfrdaiorepresentsd’ By thefoliowiRg formula (1):

0=215-0-figs 2 Elgidofipvention. i present Invanondelales i gampounds, methods and
compositions for the treatment of primary and metastatic neoplastic diseases, including, but not limited
to urogenital carcinomas. :

"An anti-angiogenic® amount refer to an amount of a
compound or composition effective to depress, suppress OX
inhibit angiogenesis or result in amelioration of symplLoms
assooiated with an angiogenic disease. The desired result
can be either a subjective relief of a symptomi{s) ox an
obijectively identifiable improvement in the reciplent of
the  dosage, a decrease 1in  the vaﬁcularisation oi
endothelial cells or a decrease in the rate of anglogenesis

as noted by a clinician or other qualified observer.

the terms "treating cancer,™ "therapy,"” and the like refer
genarally to any lmprovement in the mammal having the
cancer wherein the improvement can be ascribed Lo treatmant
wilh the compounds of the present invention. The
improvement can be either subjective or objective. For
example, 1f the mammal 1is human, the patient may note
{mproved vigour or vitality or decreased pain as sgubjective
sympltoms of improvement or response Lo therapy.

Alternatively, the clinician may notice decrease in tumour



More specifically, the present invention relates to novel chemotherapeutic compositions of arsenous
acid sodium salt methods - novel uses of oral arsenic compounds for treating prostate cancer, primary
and metastatic tumours of the urogenital system; and bladder, kidney, testicular and metastatic bone
cancer, 3. Background to the Invention The majority of chemotherapeutic drugs are currently 9 cancer
agents, however, is now of interest due to the benefits of easy administration, better patient
compliance and, the.redyglion. in.costand iheneregsein fha aualit of fe of the pafients, For
example, pafients will be ablé to unéer@o oral tréatment a outpatient‘s;jﬁpﬁere ore, it Is cldar that oral
drugs for cariceritratment Ravera futoverdird willoplay: a dhererimpokanttiols iherstheyiave done in the
past. Patients preferepces and quality,of lite issues whieh.are,becaming eepfralconsideqations in
palliative treatment regimens, precede the development of orally administered drugs. Intravenous (iv)
administratiorisd fitajor sobice st disddififottand Streds férdariter patidrits ahd:approdmately 90 75
of patients gsked, express a praference:for orated blood cell count, platVersusiv
chemotherapy, predominantly because of the convenience of administration outside a clinical setting
or current ¢oncBHTs b0t PFEVIBUE proBlels With-HifaveRd iy acéBEs. Ge 6Pthe R Bbiectives of the
present inveatien $Q pravide: ashemogherapeutic product:forthe treatment of saneerandswhich exhibits
high bicavaiIabi[ity,__lerilha‘n_q?dbqnti_-_cance[ actﬂjng_aﬂnd @9{1 rle.velto‘f sgflety following 1g)vrg_gl_,ﬁaﬂdministration.
3.1 Uraaenital Canter ¢eist 6‘“ﬁné&[tfﬂgﬁ‘gﬁgﬁb@s‘"are Corﬁﬁ&% J‘o"{‘?‘aisf‘{onas lg‘therscﬁ ‘Caficers of the
prostate, blagiderbkidneygenditestis:vEtie:ehallengyes: pteisented by thesenmalignancles parallel those

confronting;;igl\{g%'[j?giqiggr;s %f{QEPngll%&ﬂgjl§£950¢ar}S@g nance testing and positron

emissions testing.

e

"Inhibiting the growth of Ltumour cells™ can be evaluated by
any accepted method of measuring whether growth of the
tumour cells has been slowed or diminished. This includes
direct observation and indirach evaluation such as

subjective symptoms or objective signs as discussed above.

Accordingly, the compositions of the invention are

administered to cells. By "administered” herein 1s meanl

3

administration of a therapeutically effective dose of the
candidate agents of the invention to a cell elther in cell
culture or in a patient. By "therapeutically effective
dose™ herein is meant a dose that produces the elffects for
which it is administered. The exaclt dose will depend on the
purposae of the 't.re-zat.ment,, and will be ascertainable by one
skilled in the arlb using known ltechnigues. As is known in
the art, adiustments for systemic versus localized
“delivery, age, body welght, general heallh, sex, diet, time
of administration, drug interaction and Lhe severity of the

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

AT



'10 treating all other types of cancers. Smoking, which is strongly associated with the development of
lung cancer, is responsible for one third of bladder cancers, and several Studies implicate obesity with
an increased risk for colon, breast, and kidney cancers. 2 Bladder Cancer Carcinomas of the urinary
tract occur in 90% of the cases directly in the bladder, 8% in the renal pelvis and 2% in the ureter or
urethra. Bladder cancer is the fourth most commah cancer in men and the eighth in women. Estimates
are that 25% of the bladder cancers in men are related to occupaiienal exposure and 50% to cigarette
smoking. Smuking is sekey détermiaingaisk hwhidhhpersistsdor updto 10 yedars after:smdking cessation.
The choicegfraalmentis.passd apdissase plent:sunerlicial invasie of Metasiale, Gombination
chemotherapy Iis used. to treat metastatic disease. Drothelial tumours are chemosensmve and a
number of itgfies agertsresalt id shsrderm regres ons in 20 to JO percent of cases. One regimen
called the MVAC regimen. It consists of combination treatment with methotrexate,
vinblastine,adriamycin (doxcTrul)i_cirO awl cisplatin. Several drugs are given over a few days with the
drugs then[l%’ﬁ& -Eiéated Vi8R fewitideks for sevérariidriths. 3.3 REnaFEanceiRenatcell

carcinomaaggeuntisdor 9040 95 percentof malignantneeplasnys,arising fiomkidpey. --Renal cell
therapeutically effective amount of arsenous acid sodium

salt represented by the following formula (I):

O=As-0 Na® T

2. Field of invantion

The present invention relates to compounds, methods and
compositions for the treatment of primary and metastaltic
neoplastic disecases including, but not limited Lo

urogenital carcinomas.

More specifically, the present invention relates to novel

chemotherapeutic compositions of arsenous acid sodium salt

methods -~ novel uses of oral arsenic compounds for treating
prostate cancer, primary and metastatic tumocurs of the

urecgenital system; and bladder, kidney, testicular and

metastabic bone cander.

3. Background to the Invention

The majority of chemotherapeutic drugs are currently

developed for intravenous use. _ Oral Lreabtment with anti-



carcinoma affects more than 30,000 American annually and, is responsible for nearly 12,000 deaths in
the United States each year. Renal cell carcinoma occurs most commonly in adults between 50 and
70 yeaxs of age, although it has been reported in children as young as 3 years. Renal carcinoma is
responsible for approximately 3% of adult malignagcies, and the male to female ratio is 1.5:1. A strong
correlation exists between cigarette smoking and the development of renal cell carcinoma, Unproven
factors that gg@yci@gre%g%m%riskgg%q;@! cell,carcinomacnclude palycystigkidney disegse, diabetes
mellitus, and chronic dialysis. Up to 85% of renal cell carcinomas are of the clear cell type; 5% to 15%
of renal cellR&Eihomas afe adFapifah Hidwlogic-varant  Thé traik Hipedfrestitieht 3r<ncer of the
kidney is susgery aithoughyradiotherapy. may.alsa heirgsommended. Inispme, peeplge; hegmonal
treatment or biological treatment can be used either after surgery or when a cancer cannot be

removed sutdicadifyE9erocEl&ionallyt eaheer of thekidi& Willsportahésudls inffrble Without any
treatment, byt thisis rargedChgmotherapy-has nehyet-hbeemshawn ¢ be helpful in treating cancer of
the kidney. 3.4 Testicular Cancer Testicular cancer p:...Jy affects young men in the 20 to 44 year old
age group, where it is the most common cancer. Overall, testicular cancer is not very common.
Testicular caneerrésponds paiticuldriy well te ltreatméent,arghover9 irel@ patientssresured. Primary
germ cell tymours (GETS),of e Jestis,- arising by the malignant iransformation, of, 12, gmordal
germ cells, constitute 5515 percent testicular neoplasms. This disease is notable for the young age of the
afflicted patients, tHetstipbtenticapreity:for diffefdrtiation ot e annogecelI3thd ais ebiability; more
than 90 pergent;of all newdy, diagnpsedpatients willbe chred: anpd=sincehe advent of¢isplatin-based
chemotherapy about 70 to 80 percent of patients with metastatic disease are cured. Surgery,
radiotherapy andthefiothfapy e the tomhrshly Gh8d wrBARREME, depending ot dtige of the
cancer andgxhether-isihas spreadi Chemetbarapydsmere often used: fernansseminomaresticular
cancers, however jt is glstq used for seminoma, Whig;_@élag Epru??dcc;ll ot}cylaéjﬁ:&n%%ﬁ@f‘sbe treated
with differefit SoriBinationg %%ldﬁubs willf'the combination most otten Lsed being SE ,%Teomycin,
Etoposide #@nd: Cisplatin:3 HRrbstdte Cander Qapcerofithecprostate isithechostaohtméA malignancy
in men in tg%ggggdSt%% and the third moast.common cause,of cancey deafh insmen ahgye the age of

55 (after carcinomas of the lung and colon). Surgery is the most common treatment for early-stage
prostate capleer@ith padiation tHerapy bemy-the JeR6AISTheE afd'SIsS aifferErtToRfis 8fhormonal

therapy. Progiate, cancer;cells danettend to grow: rapidly-like some:-ather types ofwaneer: For this
reason traditional chematherapy drugs have not proven toc?e ,qu,Ee as useful as they have been in

some of th& 3t Majof CAHEIR" RibheteBES Sorie stindard thembtherapies

A GOEanE .
emotherapies have been shown to
be useful particularly in later-stage

One of +the key objectives of the present invention Lo
nrovide a chemotherapeutic preduct for the Lreatment of
cancer and which exhibits high biocavailability, enhanced
anti-cancer activity and high level of safety following

oral administration.

3.1 Urogenital Cancerxn

Genitourinary malignancies are composed of (amongst olbhers)
cancers of the prostate, bladder, kidney, and testis. The
challenges presented by these malignancies parallel those

confronting invesilgators and pracgticing. clinicians in



13 prostate cancer.Although there are three chemotherapy drugs approved by the U.S. Food and
Drug. Administration for. use in prostate cancer - Taxotere(r) (docetaxel), Novantronee (mitoxantrone
hydrochloride) and Emcyt(r) (estramustine sodium phosphate) a number of the most common
chemotherapeutics approved for other cancers are used on an "off-label” basis for late-stage .prostate
cancer. Chemotherapy is typically utilized in patie'iﬁ)[s with advanced ,stage prostate cancer who are no
longer responding, to hormonal therapy. None of these agents are consistently helpful in the disease.
The most coffnbrsitestof metdstages infRitierits with prétdte caneer &@ the'Béré antilymph nodes.
The hone meiastases are pasticulary froublesomedn thatihey can ereatgdntensepHajn fak the patient.
S000iidary_Bone Qa‘r]ci(‘Se:conndary bone cancer loes not start in the bone, but is the result of cancer
cells sprealiifig (0'tfié Bofie Hom HE primany tuour, S6Mmetimes 8RT ne Ar8a GFhoHe" S affected, but
in other peopled aumbep bt bane sedondaries tevetop, Dftendn gifferentborfes-indthedody. Although
any type OL%I%I‘IC(Q[ can spr %%E?—thecti?@ee’rt@e most common types are cancers of the breast,
prostate, Iun’"g,iijdLn"ey and t "yr0|3.yThé treatment for a secondary bone cancer depends on the type of
primary cancer. For example, prostate cancer cells may have broken away from the prostate gland,
travelled inythe bload to. the-hone and. begun to grow and multiply there. So the cancer cells in the
bone will respondtothe sametype of treatment as the cancer cells iii the prostate. Although. a
secondary .bone cancer can occur in any bone in the body, the most commonly affected bones are

those of the.spine, Jiksspelyis; skull and, the, upperhonesof the armg,and, legs,s. 7 Arsenic and Its

Medical Uses Arsenic has been used as a pharmaceutical agent for more than 2400 years to treat a
large variety-6fdisédses inditifing Cancer, but t idAIsb'® poidshlarkPdartihofemicayeht: with the
rapid evolveraent of medicine in the 20th centuryidhe use of mediginaharsenigwanegd. kapidly. Interest
in arsenic compounds revived when it was shown that gaily intravenous Fagministrayon of arsenic
trioxide al&ia RaUbeetnibietd réSporisad i dafgé majority of patiants with HewR/ diaghosed and
relapsed ddute: pra@mvelocytictlieukaehidd Additienaletrials are urnderway:=in patierits avithr o
haematologieal Malianagaies gd.selid Wmowrs:such as piestate.andpancreaticseanagr, A drawback

of arsenic trioxide is that it is administered intravenously daily in 1-4-hr infusion for up to © weeks. A
pilot studywithéan bral fotmitfativhdarserie trioxitelint pabems WitrPactite” profhydidcyti€ leukaemia is
ongoing- Thepreliminasy- resilis showdbat the efficagyand-sideaffests are compaiable with
intravenous arsenic trioxide_, The same was noted for a pilot study with qral tetr_a-arseni% tetrasulphide

wvenhjpgﬁﬁﬂgVWﬂ?ECUKQB&ﬁﬁﬁﬁocyﬁ§tent: superficidl, invasive O
metastatic. Combinatlion chemoltherapy iz used to treat
metastatic disease. Urothelial tumours are chemosensitive,
and a number of single agents respult in  short-term
regressions in 20 to 30 percent of cases. One reglmen is
called the MVAC regimen. It congists of combination
trealtment wlth methotrexate, vinblastine, adriamycin
{doxovrubicin} and clsplatin. Several drugs are given over a
few days with the drugs then being repeated every few weeks

for several monlhs.

3.3 Renal Cancer

Renal <¢ell c¢arcinoma accounts for 90 Lo 95 percent of

malignant neoplasw’s arising from the kidney.  Renal .cell



leukaemia. Thus, an oral arsenic agent better efficacy in leukaemia and solid. side effects, particularly
in patients Arsenic exists in both trivalent and pentavalent oxidation states as a chemically unstable
sulphide or oxide, or as a salt of sodium, potassium or calcium. Trivalent arsenicals comprising sodium
arsenite and arsenic trioxide inhibit many enzymes by reacting with biological ligands that possess
available sulphur groups. Pentavalent arsenic is an uncoupler of mitochondrial oxidative

phosphorylation, it s thus Ret surprising thatarsenic, ripyide,gxerts anti-tumour ffects fy activating

apoptosis, |pduct|on of reactive oxygen species, inhibition of anglogenesis and in acute promyelocytic
leukaemia é€lls dlRsersy dégratlatibnof PRARARB SN préteihl Fherespbhse dEper@d upon cell

type and theform of arsenic. An 1991 the National Gangerinst.Ltute reppred thatarsgnic trioxide
inhibits growth and promotes apoptosis in mané different cancer cell lines and began a research

programme-to éviiudte it Chnfearacivity in nABmEtSIbgic Mhalfi@ncigs &ty is Abute Promyelocytic
leukaemia,rackite myeloiddeukaemiaacutar-tymphecyfoleukaemia, chropic myelogeneus leukaemia,

non-Hodgkin's lymphoma, Hodgkin's disease, chronic Iymphdpg/t'ip_leukae‘ nia, n{’]yelo. lﬁlﬁ’zlastic
syndrome, Gt mitlitipfe. midIdmaris also suppdriff réseht Kirfdofid tlimotrs, §Gc¢h'as advanced
hormone-refeacigry-prostate cancer and renal eelkcancenanickin eenvical dancer. &nd refractory
transitional ctelj carcinoma, gﬁ[ q_g:.tg!alddae}r{i(gg}gr gérg%lestudles are ut[_](g_'i?ermé@%/d]mcludlnlq,,lléhase Il

: t
Studies in Solid’ Tdmaours?. " 1Based on promising pre-cllrIﬁcaf'Ll% éa@[a, Cllspo%%?edfcllnlcal trials to

examine thépotenatialofrarsefic trioxickefol the lréatpreiTt bR 8vlid tuiioursere uhder wa§ or in the

ﬁnalmanmgﬂé%ag%®i%§gggg@y(HﬂgeﬁmﬁwQQﬁ'remal cell carcinoma include
polycystic kidney disease, diabetes mellitus, and chronic
dialysis. Up-to 8452 of renal cell carcinomas are of the
cieax cell type; 5% to 15% of renal cell carcinomas are
a paplllary histologic wvariant. The main type of Lreatment
for cancer of the kidney ls surgery although radiotherapy
may also be recommended. In some people, hormonal Lreatment
or biological treatment can be used ellher afltern surgery ox
when a  cancen cannot be  removed surgically. V@ty
occasidnally, cancer of the kidney will spontaneocusly
improve withoult any treaiment,  but this is rare.
Chemotherapy has not vyet been shown Lo be helpful in

treating cancer of bthe kidney.

3.4 Testiocular Cancer

Testicular cancer primarvily affects young men in the 20 to
44 ysar old age group, where it is The most common cancer.
Overall, testicular cancer is nol very coummon. Testiculaw
cancer responds particularly well Lo treatment, and over 9
in 10 patients are cured. Primary gexrm cell tumours {(GCTs)

of the testis, arising by the malignant transformation. of



The present invention relates to a pharmaceutical composition intended for the treatment of urogenital
diseases and bone metastasis and to a method of treating such diseases. Accordingly, the present
invention provides a pharmaceutical composition intended for the treatment of urogenital diseases and
bone metastasis in .a human, wherein said pharmaceutical composition contains an effective amount
of arsenous acid alkaline or earth alkaline metal talt and/or a pharmaceutically acceptable adjuvant.
According to the present invention, said alkaline arsenous acid metal salt is sodium meta-arsenite
(AsO2Naprarirpotdssilim geeta-arsehite, (AsO2K). iThe:effeéfive amoumt 'of drsendus:asid alkaline or

eart alkaline, metal salt 5,0.0004 3500iplka, Breferably. 1009, kg, more prefarablyol 150 malkg,

and most Preferably 50- 100 mg/kg of body weight/day. Said pharmaceutical composition preferably
occurs in & 6all ddministratidr forhs, wheréincsaid Gral adminisirationfernds évp. a fablet capsule

powder and{qr-s0lufion with,, / a.prarmaceytigally, acceptablecarpier.diluentot oy 13ty s
more than 90 percent of all newly diagnosed patients will
be cured, and, ‘since the advent of cigplatin-based
chemotherapy about 70 to 80 percent of patients with
matastatic disease are cured.

Surgery, radiotherapy and chemotherapy are the commonly
used treatments, depending on the stage of the cancer and
whether is has spread. Chemoltherapy 1is more often used fon
non-~seminoma testicular cancers, however :H% ig8 also used
for seminoma, which has spread. Testicular cancer can be
Lreated with différent combinations of drugs with the
combination most often used being BEP, Bleomycin, Etoposide

and Claplatin.

2.8 Prostate Cancer

Cancer of the prostate is the moslt common malignancy in men
in the United States and the third most common cause of
cancer death In men above the age of 55 (aflter carcinomas

of +Tthe lung and colon}. Surgery 1s the most comnon
Lreatment for early-stage prostale canoer with radiation
therapy being the second. There are also different forms of
hormonal therapy. Prostate cancer cells do nolb tend to grow
rapidly like some other btypes of cancexr. TFor thils reason
traditional chemotherapy drugs have nob proven to be quite
as useful as they have been in sowme of the other major
cancers. Noneltheless, some standard chemotherapies have

beaen shown to be useful | - particularly in Jate-stage



excipient. Said urogenital disease comprises essentially cancer of the prostate, bladder, kidney and
testis. According to the invention, a. chemotherapeutic product comprises of arsenous acid sodium salt
having the formula (1): 0 -As-OiNa+ Furthermore,theinventionincludespharmaceutical compositions
comprising such products together with a pharmaceutically acceptablecarrier or diluent. Suitable
carriers and diluents are well known, as are the priW’cipIes of formulation of compositions in unit.
dosage form and for oral administration. In_a further aspect, the invention includes a method for the

treatment of-CaREEF incan GHIHaF or hufah B8H/; thé Hidthod*E6mpHEing tHe SHRIAREBRY separate or
sequential administration torthe saidibedyrotarsenods acitl sediymisalt The:nventor hassexplored the

B o e e T B o e S o

cell lines in Vitro, arsenous acid sodiufiy Sait diméthylarsinic' a8 d. arSERit-a&=(RzIn.
{mitoxantrcna hydoochloride) and  Booylt® {(estramustine
sodium  phosphate) - a npumber of the most common
chemotherapautics approved for other cancers are used on an
“off-label”  basis for latemstagé -prostate  cancen.
Chemotherapy is typically utilized in patients with
advanced stage prostate cancer who are no longer responding
to hormonal therapy. HNone of these agents are consistently
helpful in the disease. The most common sites of metastases
in patients with prostate cancer arse the bone and Llymph
nodes. The bone metastases are particularly troublesome in

that they can create intense pain for the patient.

3.6 Secondany Bone Canoern

Secondary bone cancer does not start in the bone, but is
the result of cancer cells spreading Lo the bone from the
primary tumour. Sometimes only one area of bone is
affected, bul in othsxr people a number of bone secondaries
develop, often in different bdnes in the body. Although any
tvpe of cancer can spread to the bone, the most common
types are cancers of the breasl, prostate, lung, kidney and
thyroid, The treatment for a secondary bone cancer depends
on the type of primary cancer. For example, prostalte cancex
cells may have buoken away from the prostate gland,
travelled in the blood to the bone and hegun to grow and
multiply there. So the cancer wcells in the bone will
respend to the same typ@ of treatment asg the cancer cells

in the prostate, Although a secondary. bone cancer can occcur



Surprisingly arsenous acid sodium salt was the most potent and showed anti-tumour activity in a
human tumour model in 18 vivo, reason to develop arsenous acid sodium salt further as a novel
arsenic compound. Arsenous acid sodium salt surprisingly was more potent in vitro and showed
differential activity in leukaemia, melanoma and mammary cancer lines than As203, Arsenous acid
sodium salt is surprisingly capable of shortening t&fomeres of human cancer cells, inducing cellular
senescence and chromosomal abnormalities, but does not directly inhibit the telomerase activity. The
effects indiéate dhat drs@fousiaciét Sodiufsaltisea teléinefLinnibitby. ArSERGIS AcilSpdiuim salt was
rapidly absgrhediafter botivi.v.1and-p, 0, administration.and semaingd in theplasma.forprelonged
periods. Surprisingly the bioavailability of oral arsenous acid sodium salt was approximately 100%.
Animal toxicity Studrds ShiswadtRatthe mafrtarget organs were bone marrow and lymphoid organs.
Thus arsenous acid sodium salt can be administered orally. It might be used in long-term treatment of
cancer pat,,&enil_sﬂwith soli‘d tugo&;\rﬂs o&leykagegnia_at glose levels below the maximum tolerated dose
(MLA, alorié e eombimatiohwith BnotharPdatiiait modality, maintaining a good quality of life. This
compound (NaAs02) of the present invention has been developed as novel anti-cancer agent. The
compoundpossesses gogd evioloxic aciivity in.2 panel of 43 huma tumour,cellfnes, . tro with an
1050 value of 0.8 UM. Pronounced selectivity was observed in tumour cell fines derived from
leukaemia timammarféancercarsd nielanonte in &hedelweheathcombarisofi ardénoas aeid sodium
salt was surprisipgly.at least 15:fold, more potent than the glinically used agent.arsenic, trioxide and had
also a '19 better differential activity. Arsenous acid sodium salt combined with. 5-fluoruracil (5-FU) or
vinblastine?riay fesult it additive ffedd. Potassiine it thelarsetitbtéaacet cytdtoxid attivity.
Invivoarsepaugacidsodiympsaltd«oralaR  pedicinal arsenic waned rapidly.

Intereskt in arsenic compounds revived when 1t was shown

bhat daily intravenous administration of arsenic trioxide

alone caused complete responses in a large majority off

patients with newly  diagnosed and relapsad acule

promyelocytic leukaemia. Additional trials are underway in

patients with haematological malignancies and solid tumours

such as prostate and pancreatic cancer. A drawback of

arsenic trioxide is that it is adminlstered intravenocusly

daily in 1-4-hx infusion for up to 6 weeks., A pilot study

with an oral formulation of arsenic trioxide in patients

with acute promyelocytic leukaemia 1s  ongoing. The

preliminary results show that the efficacy and side effeclts

are comparable with intravenous arsenic trioxide. The same
was noted for a pilot study with oral tetra-arsenic

tetrasulphide given to patients with acute promyelocytic
levkaemia. Thus, an cral arsenic agent with similar or
better efficacy in leukaemia and solid btuweours and fewer
side efifects, particularly in patienbs in whom long term
treatment is required, would have costs and quality-of-life

benaflts.



intraperitoneal) was surprisingly borderline active in 2/7 subcutaneously transplanted human tumour
xenografts (renal cell carcinoma RXY 944LX and mammary cancer MAX!? 401) . In general the
highest efficacy of arsenous acid sodium salt was obtained with doses of 1/3-2/3 of the maximum
tolerated dose (MTD). The efficacy of the compoung was better, using daily administrations of 5 or
more days compared with intermittent schedules (every 4 days x3 weekly x 3). Surprisingly, oral
arsenous acid sodium salt showed a high therapeutic efficacy in cancer patients suffering from
urogenital cancer, mainly prostate and bone metastasis, following trextment with 2,5, 10, 12.5, 15,

17.5 and 20" OF drsériois"dcid Solith? s&it tXpABS 16tk BEALEEltivE days Stprsgly the
patients all tolerated the arsenous. aeidispdiwmisaltiexteemely:well with agiadversa-ewents (AE's) or
serious advers&e\{}ed ts, g%AE s) occurring. The study .[nedicatign did nlot cause any ,distlfrgbance of any

patients' we’ﬁ?belng ‘ee‘llng'fl'lllﬁiér Washoc nén“élé d%ﬁi'r'ﬁf,]"i’[ﬂlél course 8f ‘t%%tétﬁtff in é‘t‘rcfy‘?patients' ECG
activity, audiometry orneuroiogical examipations. 20iSurprsingly atsehous @écid sodium salt, the

compound gt ipyention. hias areat therapeiip and safety adyantages n compaison to;arsenic trioxide.

Arsenic trioxide As203 has been’shown to prolong the QT and QT interval corrected for rate (QTc),
which may pretsposertheigatiekt to potdintially fatabaytipiealbasreular tiehgtardia anéproduce

complete atriQuentricuiardyiogh. (FUHDEE MQre; agverse-events asspIing in-100g,0r mere;of patients
treated with arsenic trioxide include fatigue, fever, oedema, chest pain, rigors, reactions at the injection

site (ie pain” Bithed, odderia), Wesknédy: 'welghtgairthalise *didfrhsestdr oseétdals,

dyspepsia,satethreat, avamaiting, abdominal-pain: dagstipatiopdiypokalemiaduction of
reactive oxygen species, inhibition of anglogenesis and in
acute promyelocytic leukaewnia cells also by degradation of
PML-RARy fusion protein. &he response  depends upon cell

tvpe and the form of arsenic.

In 1991 the Natlonal Cancer Institube reported that arsenlc
trioxide inhibits growth and promotes apoptosis in many
different cancer ¢ell lines and began a research programme
te evaluate 1ts clinical  activity in  haematologic
malignancies, such as acute promyelocytic leukaewmia, acute
myeloid leukaemia, acute lymphocytlc leukaemia, chronic
myelogenous leukaemia, non~-Hodgkin’s Iywmphoma, Hodgkin’s
disease, chronic Iymphocytic leukaemla, myelodysplastic
syndrome, and multiple myeloma. It ids also supporting
research in  =2olid  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 c¢linical studies are underway, including Phase I1

Studies in Sclid Tumours. Based on promising pre-clinical



hypomagnesemia, increases in serum AST (SCOT) and/or ALT (SOFT), hyperkalemia, hypocalcemia,
headache, insomnia, paresthesia, dizziness, tremor, cough, dyspnea, epistaxls, hypoxia, pleural
effusion, postnasal drip, wheezing, decreased breath sounds, crepitatlons, raies, dermatitis, pruritus,
ecchymosis, dry skin, erythema, sweating, tachycardia, EGG abnormalities, sinusitis, herpes simplex,
upper respiratory inlection, arthralgia, myalgia, bae pain, back pain, neck pain, limb pain,
leukocytosis, anaemia, thtombocytopeuia, nentopenia (may be febrile), hypotension, hypertension,
flushing, paltaraanxiety; idepressionsacularititatien, blurrec: Visionand vagimal.haemdrifsage.

surprisingly none of these adverse events have been.observed ysing the oral arse . acid sodium
salt, Which¥’|)§) tﬁ”é]'éﬁrﬁhﬁoﬁ)r]g ocﬁﬁfénplrré'séﬁﬁﬁ)v}éln%%nr.}"%?[ S%eﬂta#e%g%géé’rgplﬁo% I('S)f %}Qéli %?/icention
Methods ahdreompositions fod the treatment.of primafy.and Metastatic wrelbgica neoplasm and/or
bone metastasis are described herein. The invention is based, in part, on a. dosage regime for the oral
administration of a composition comprising of arsenous acid sodium salt. It is also based in part, on

the therapéutfivetfigasy afthEhgrsbapag BEf sodium salt of the invention against certain cancers.

The  present invention  relaltes Lo a pharmaceutical
compogition intended for the treatment of urogenital
diseases and bone metastasis and to a method of treating

such diseases.

Accoxdingly, the prasent invention provides a
pharmaceutlical composition intended for the treatment of
urogenital diseases and bone melastasis in a bhuman, wherein
gaid pharmaceutical composition contains an effective
amount of arsenous acid alkaline or earth alkaline metal

salt and/or a pharmaceutically acceptable adjuvant.

According to the present invention, said alkaline arsenous
acld metal sall Ls  zodiwn meta-arsenite {(Bs0zNa) or

potassium mela-arsenite (AsO:K).

The effective amount of arsencus acld alkaline or earth

< -1
H

kaline metal salt is 0.0001-1500 ng/kg, preferably 1-1000

e

mg/keg, more preferably 1-150 mg/kg, and most preferably 50-

100 mg/kg of body welght/day.

Said pharmaceubical composition preferably occurs 1in an
oral administration form, wherein said oral administration

form is e.g. a tablet, capsule, powder and/or solution with



This invention includes a method of treating primary solid tumours in a InalMlial, which involves the
administration of a non-lethal and therapeutically effective amount of arsenous acid sodium salt on its
own, or in combination with one or more therapeutic agents to the mammal in need of such therapy.
The invention also includes a method for treating disorders of the blood in mammals, which involves
the administration of arsenous acid sodium salt either on its own or in combination with one or more
therapeutic agents.intothe-affected mammal ;Ihe arsenic compaund of thg iRyention, agsenous acid
sodium salt, may be utilised in a variety of known forms for example as a salt, as an organic/inorganic
complex, a$ A Brg&iic chelate or encapsulated in a drub targeting system, 22 It should be
recognised that the invention includes arsenous acid sodium salt pro-drugs or compounds that are
converted in-vivo to biologically active forms of the, arsenous acid sodium salt. Such pro-drugs may be
used to redtce or %Wi(deiﬁé (té%cﬁv OF the uSTAF B RTACR T TR dgent or 16 0ptimise thE tFeatment and
efficacy. Arsencusaacid sotliundsalt canibe: gyathesisedrdracommercially purchased_ In our
embodiment, the arsenous acid sodium salt is prepared in capsules. Generally the skilled artisan will
recognise that the form of arsenous acid sodium salt to be used should be therapeutically effective
without unréasenable toxidity. Arnesuitablerroiterof administratioh of arserious agid sodium salt may
e used in aceprdanae,with the prarent inyeption. eluding.Butnat linited 19,00al adinisigation
parenteral administration such as intravenous, subcutaneous, intramuscular and intrathecal and
intranasal, féctal or vaginal administration- Administration may also be made directly into the tumour or
through transdermal patches or implantation devices (particularly for slow release). Topical
administration may_alsg be used. The pharmaceutical compositions to be used. may be in the form of

sterile phy&ol%ﬁi‘é Ilvaacceptable (aqueous or organic) solutions, colloidal suspensions, creams,
ointments pastes, -capsules, caplets, tablets and cachets. It should also be recognised that delayed
slow or sustgineq telgase forms, of administration are alsg,ipgluded. o rraceutical
compositions comprising such products together with a
pharmaceutically acceptable cgarrier or diluent. Suitable
carriers and diluents are well known, as are the prihcipl@s
of formulation of compositions in unit dosage form and for

oral administration.

In a Lurther aspect, the inventlon includes a method for
the treatment of cancer in an animal or human body, the
mathod comprising the simulbtanecus, separate or sequential
adminigtration to the gsald body of arsenous acid sodium

gall.

The Inventor has explored the potency of three arsenic
compounds of different valence and methylation in panels of
human tuwour caell lines in vitre, arsenous acid sodium salt
(ASBH, dimethylarasinic acid (As®™y and arseuic acid (As®Y .
Surprisingly arsenous acid sodium salt was the most potenﬁ

and showed anti-tumour activity din a human tumour model in



23 The arsenic compounds of the present invention may be used against a variety of primary and
metastatic neoplastic diseases including, but not limited to, primary and metastatic tumours of the
central nervous system, breast, colon, ovaries, kidneys, lung, liver, bladder, prostate and head and
neck. Pharmaceutical Formulation Therefore,thepresentinventionrelatestoa. pharmaceutical
anti-cancer composition comprising of a therapedfically effectiv'e amount of arsenous acid sodium salt
represented by the following. formula (I) 0 -As-O-He and its pharmaceutically acceptable salts used for
the manufatitiing oFan agelitforife treatmentot®esl proliferativéidisorsiet and oie:6more

pharmaceyfically ageeptable adiyyant, excipient, carmer; ufier. dilygntangler customary
pharmaceutical auxiliary. In a preferred embodiment of the invention, the compound of the invention

can be adrifitidtéiet!-ifia pharizteutitally acddptabik forfriulatich e prégént inVENidn pertains to
any pharmaseutically:acceptable: fermulations) sugh @sisynthatia ernatural polymersdn-the form of
macromolecular com l,exgs_, naﬂgcapsujg(s, micr?qsfg%qlergg, or. _bﬁ_‘%_, s,Sz:lonm,Ili1 Adg%ﬁ(id fc%frsnulations
including offih-Water ehin8ions. ‘Hicelds thixed RBIES syhthetic MeMmbrane Vesicles, and resealed
erythrocytesuin agditionite the:compeundha@nd the pharmaceuticallp:aeceptable polymer:the
pharmaceutically, 24 aqceptable formulation, ysad in the,ethad of the IVeNielo soman

abnormalities, but does not directly inhibit the telomerase

actlvity. The effects indicate that arsenous acid sodium

gallt is a telomere inhibitor. Arsenous acid sodium salt was

rapidly absorbed aflter both i.v. and p.o. administration

and remained in the -p}.asma for prolonged periods.

Sun:p}fisinbgji,y the bicavailability of oral arsenous acid

sodium sall was approximately 100%. Animal toxicity studies

ahowed that the main target organs were bone marrow and

lymphoid organs. Thus arsenous acid sodium salt can be

administered orally. It might be used in long-term

treatment of cancer patilents with solid tumours on

leukaenia al dose levels below the maximum tolerated dose

(MTD), alone or in combination with another treatment

modality, malntaining a good quality of 1life.

This compound (NaAsO;) of the ;;_)resent invention hag been
devalopaed ag novel  anbi-cancexn agent, The  gompound
possesses good cytotoxic activity in a papel of 43 hunan
tumour cell lines in vitro with an IC50 value of 0.6 pM.
Pronounced selectivity was obaerved in tumour cell lines
derived from levkaemia, mammary cancer and melapncma. In a
head-to-head comparison arsenous acid sodium sallt was
surprisingly at least 15-fold more potent than Lthe

clinically used agent arsenic trioxide and had also a



cancomprise additionalpharmaceuticallyacceptable carriers and/or excipients. As used herein,
pharmaceutically acceptable carrier includes any and all solvents, dispersion Media, coatings,
antibacterial and anti fungal agents, isotonic and absorption delaying agents, and the like that are
physiologically compatible. For example, the carrigfcan be suitable for injection into the blood.
Excipients include pharmaceutically acceptable stabilizers and disintegrants. In another embodiment,
the pharmageytically acceptable forrulations.armpriss ipidsbased formulaiong nsafithe known
lipid-based drug ‘g'e'livery"syste'ms“cah be used in the practice of the invention. For instance,
multi-vesicularliposerhesiM¥1), mufti-fameltrdipbsofies @lso RitowH 85, hulfi-lamell&=Vesicles or
MLV), uni-lamellar liposomes, including small uni-lamgllar, linosgmes (alserknown-as \niamellar
vesicles or SUV) and large uni-lamellar liposomes (also known as large uni-lamellar vesicles or LUV),
can all be us€4 36%6h¢ Asa stidtaineidreledsé rate of the encapsulated compounds can be
established. In one embodiment, the lipid-based formulation can be a multi-vesicular liposothe system.
The composition of the synthetic membrane vesicle is u ual_lﬁl a cg[nf_i_nation Qf_{)onsphor!iQids, usually
in combinatidh with &tfoids 2ESFEERAIR choféaHipountdfor"Sther pha ﬁholipiéi%i'ocr otherTipids may also
be used. Examples 6f lipisisusefulia synthetic nembiane-vesieleiproductioniinephosphatitlyiglycerols,
phosphatidylcholines, phosphatidyiserines, phasphatidylethanelaminos,’ sphingolipid rebrosides,
and ganglio%%%? ?é\%?gﬁl?/yph%g‘ﬁﬂgﬂfpf g ?ﬁ?ﬁugfﬁg ‘%%g p %%%haﬁ%ﬁ}lg% %ﬁé\r,%éjzgz_érﬁ%_
dipalmitoylphasphatidylchalire, Riiste&rdgTghospHativyicholine caiofery|pidSphatitllcholire,
dipaimitoylphosphatidylglycerol,and diolsaylphogphatidyglyceral are.used. 4 aneihes embodiment,
the composition containing the’‘compound may be incorporated or impregnated into a bio-absorbable
matrix. In additionlthe matixiay sesfipAsed OPtiie Said bibpsiyhier R EbitaBIESBidp6IYmer for the
present inveption canrincludealse.emne o5 More magremelagiies selected froptthe greupgonsisting of
collagen, elastin, fibronectin, vitronectin, laminin, polyglycolic aci@, hyaluronic acid, chqq:cl{oitin
sulphate, défidtdn Sulphates Fephiin$BIpidte, hepdrin, HibhiR, cafitidse“§eRTN polylysine,
echinonectip;eatactin;-thrembespanding uvemeryling biglyear, Yecorinkapd:deXiran. The formulation of
these macromolecules into a biopolymer is well known in the art. In a preferred embodiment, the
therapeutic composition is not immunogenic when administered to a human patient for therapeutic
purposes. A tharapeutictompositibn of B preseRtibetioh ¢in fickiide PRYARaceUtt&l acteptable
salts of the @H&Q%@HI:’%LE“Gr@:iﬂfiPJ]e?cEEJ]acﬁﬁlticéﬂﬁééﬁep@blﬁéalt%ianLﬁdﬁ’:HlLeia@d atidition salts that
are formed with inorganic acids such as, for example, hyqlrochloric ??ré)hpsphori_c atchS{rpr such
organic acidda8 aétie tarfanS fand &l &rd the TiRE “Bhysioldically titerdlie tartiers are well known
in the art. Exgmplary;of liguid.carsiers aresterilesaquspusisplitionsithatidoritaimnb Aiatenials’ in

addition to the active :edients and water, or contajn a_buffer,such As ,sogiym BQQ%QH%Q at,
Ay gy 1,63 31 Yol S - 2aS 1&s O 4 B R
physiologigﬁlﬁokﬁbaﬁﬁéwﬁﬁ’ys%dg|ca'd.9dium P LApSTiRET B ©
days.

Surprisingly the patients all tolerated the arsenous acid
sodium salt exbremely well with no adverse evenls (AE’Q) or
saerious adverse events (8AR's) occurring. The study
nedication did not cause any disturbance off any patients’
well-being feeling. There was no change during the course
of the study in any patients’ ECG actilvity, audiomeliy oxn

neuvrological esxaminations.



26 saline or both, such as phosphate-buffered saline. Still further, aqueous carriers can contain more
than one buffer salt, as well as salts such as sodium and potassium chlorides, dextrose, propylene
glycol, polyethylene glycol and other. solutes. Liquid compositions can also contain liquid phases in
addition to and to the exclusion of water. Exemplary of such additional liquid phases are glycerine,
vegetable oils such as cottonseed oil, organic cofipounds such as ethyl oleate, and water-oll
emulsions. A therapeutic composition contains a polypeptide of the present invention, typically an
amount of atigast Oihweight pescent-of polygeptide per weighit of totet therageuticcomposition. A
weight pereentis,a ratio by weight. of pojypentide, o {atal compasilien. Tus, farsyample, 0.1 weight
percent is (o) gpam‘s of polype |d%'p’er 100 grams of total composition. The term "pharmaceutically
acceptable:salt:referstto those:saitsiof comipoahds wHick séthin thedsielbeiealéteetiveiéss and
properties,of the frge bases, and whigh afe, obiaine By aeactionwith inorganic acids stshas
hydrochloric acid, hydrobromie acid, sulphuric acid, nitric acid, phosphoric acid, methanesulfonic acid,
eth-ahesulferiic atil ateluehéstiforde avig safieglicadibandthtdike. tThe phafthadédtital
compositign,containing the active ingrgdient.may, pe in-a forpa syitable for el uge,danexample, as
tablets, troches, lozenges, aqueous or oily suspensions, dispersible powders or granules, emulsions,
hard or soft@apsales, 8r &) eiperaiixits 2 ompositions intended for oral use may be prepared
according #Q, any methed knowmie.tha adudan thewmanufastyreiof 27 pharmaceuticab Eompositions
and such compositions may contain one or more agents selected from fhe,groyp, copgiating of
sweeteningHgets: flavoliring g efits - ol Gty agents and preserving agents in order to provide
pharmaceugtically elegantang, palatable:prepatationsrTablets comtairrthiecactivedtigredlient in
admixture with non-toxic pharmaceutically acceptable excipients, which dre syitahlg farthe
manufacturl-oF tablets. T%”’égg excipients may be fo ‘Zfaer%{gfe, ih%é\i%ﬁ%%%e)?ﬁs, gggﬁgg %glcium
carbonateysddium carpohate, lastosessalciurphosphate or daditfpRESph&eP§lanufating and
disintegratciﬁgd%g%rg)tgafor gxample corn starchy or alginig acidi binding agentsafor example starch,
gelatin or acacia, and lubricating agents, for example magnesium stearate, stggrgj{q %%i{jaor talc. The
tablets majreraRcoated or fHeyPmay bBated by KAGWH tBAMiGHes to defky disintegration and
absorption,inthg Hastreitestinal iactaand:theraby peovide asustdined@ctiemavera Ibhder period. For
example, a time delay material such, as glyceryl mouostearate ,or glyceryi distears / be employed.
They may 853 be toaﬁé&‘gy}'? e Feﬁéﬁ%i’que%&c}%{?s{éﬁbga% the diégggt(eﬂlll{os 4?25%%%%,166,452; and
4,265,074ptedermiosmietic thérapeutictablets:fop tontrolreleasdyAptatmacéttitaf €oMposition may
also, or alternatively, confain.Qne or morg.frugs. which may-be linked:to A medulating.agent or may
be free within the composition__ Virtually. any drug may be administered in gomblr_hat‘gncwlth a
modulating agentas dederbraheFEIHIRF a vERER dFPurpbSes d€°dE8ribed befow. Examples of
types of drugs thatmay be adnjnisterad withaymoduiating agentinciuse, analgesics; anaesthetics,
an.tiangivas, aphifprigaJs,.antinisUus,. auti,7causer drugs 28, (e.g., taxol.gr.mj in,, C),
antiinflamrmaforEsYs G Abuprofer? AR Kdohiethacing aﬁ‘tlﬁéllrth%r?tfcs,}%z(r%i!)dge%rggs%%s,@}éﬁtidotes,
antiemeticgpaatihistamipgs; aniihypertarisives cantimalatials; aplimicrotubileidgents{€1yS colchicine
or vinca alkalpids), antimigraine agents, gntimicrobials,,antiphsychatics, agtipyreties,.aniiseptics,
anti-signaﬁi’ﬁd‘%gen?%d(cmg., protein kng’s{%{C i[ﬁﬁigi%)rs ci)??ri}lrﬂb%gr[é%f int%?:g?lzﬁgrygzlfﬁn
mobilizatiQm); antiarthrilids: ahtithrginbireagents, antituberedotics Martitudsived Stivirals appetite
suppressants, cardioactive drygs, chemical dependancyndiugs. catharties, chemaiherageutic agents,
coronary, Céfljégrai or péripheral vasodilators, contraceptive agents, d'epressagq:s, diuretic§,

expectorantspgrowth factorss Hdioral Ahents: HypndticstiifimurdSuppredivn agents: fiarcotic
antagonists,, parasympathomimetics,sedatives,stimulants, sympathomimetics,toxins(e.qg.,choleratoxin),

Surprisingly none of these adverse avenkts have been
“("!

cbhserved using the oral arsenous acid socium salt, which is

the compound of the present invention.



tranquillisers and urinary antiinfectives. Formulations for oral use may also be presented as hard
gelatin capsules where in the active ingredient is' mixed with an inert solid diluent, for example calcium
carbonate, calcium phosphate or kaolin', or as soft 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 mixtire with excipients suitable for the manufacture of

aqueous suspensions. Such excipients are suspending agents, for example
sodium_ca&p@mﬁ%ﬁ%ﬁ&%@g&w&ﬁ;&%pmpylmethylce”ulose, sodium

alginate polyvinylpyrolidone, gum tragacanth and gum acacia; dispersing or wetting agents may be a.
naturally occurring'phosphatide, for exaMple lecithin, or %O,Dg_e.psati?n p&odggtﬁ{%frap a;llll%hene oxide
with fatty adiaik fo-sexample BBIyBRYSthYIehe 'Stdarats or condansation producta of ethylene oxide
with long chain aliphatic-aleghols,forexample: hepiadecaeihyleheoxy catanot lor<ondensation
products of ethylene oxide with partial compounds derived from fatty acids and a. hexitol such a
polyoxyethi&f& Withe fattial @dfpounds derived from fatty acids and hexitol anhydrides, for example
polyoxyethylene sorbitan monooleate. The aqueous suspensions may also contain one or more

preservatives, for example ethyl, o 1-prppYl, PYAIOXYRENZ0aie, 00, OF MOI COlaUENgIRgents, one or
more flavouring agents, and ofe of more’ swee ening agents, such as sucrose or saccharin. Oily

suspensionsimay béformiulatedbysusfendingrthe Bctiveingredisnt it A% eyetadié Oif; Yot example
arachis oil, olie oik, sgsame oil.gr.cocgnut gil, or.in aminerakeil sush asdigujd paraffinsithe oily
suspensions may contain a thickening agent, for example bgesyvgxd h%rdCParaffiga .getxl,f,alcohol.
Sweetening REERRSiiEA As TS 86 Tofth abdFe, ANTHERVSUNAG agertS May be added 1o provide a
palatable ora| preparation.cthese.compositions imay-heqpreserved by the addition of an anti-oxidant
such as ascorbic acid. Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide 30 the active ingredient in admixture with a dispersing or
wetting agentisuspending agent anthohesormore: prebepvativesasiitablediserging Ok Wetting
agents.and,suspending agents are exemplified.;for sxample swegtsning flavouring and celouring
agents, may aiso be present. ’

non-iethal and therapeutically effective amount of arsencius

acid sodium salt on its own, or in combination with one on

nore thez;apeutic . agents to the mammal in need of such

therapy.

tlhe invention also includes a method for treating disorders
of the blood in mamwals, which involves the administration
of arsenous acid sodium sall either on ibts own or in
combination with one or more therapeulic agents into Lthe

affected mamnmal.

The arsenic compound of the invent ion, arsenous acid sodium
salt, may be utilised in a variety o ¥ known forms Lox
example as a sallt, as an organic /inoxganic complex, a3 an

organic chelate or encapsutated in a drug targeting sygtem.



The pharmaceutical compositions of the invention may also be in the form of oil-in-water emulsions.
The oily, phase may be a vegetable oil, for example olive oil or arachis oil, or a mineral oil, for example
liquid .paraffin or mixtures of these. Suitable emulsifying agents may be naturally-occurring gums, for
example gum acacia or gum tragacanth, naturally-occurring phosphatides, for example soya bean,
lecithin, and compounds or partial compounds derived from fatty acids and hexitol anhydrides, for
example sorbitan monooleate and condensation products of the said partial compounds with ethylene
oxide, for exampie polyoxyethylene sosbifarmoneoeieate i Tlae emuisions may dlse tontain sweetening
and flavouring agents. S Inlé;éscan?,,elixir§‘ nLay be fq‘rmnulatqedc}v?\,/jth sowee_t(?nglg gents, -faos% example
glycerol, propyiEe glycti - Sorbits or'sutibse. BGERTormlations MAY ale6 contain a demulcent, a
preservativecand flaveuring. and wolouring agentsg Theigharmadeutical compesitiols may: be in the
form of a steflle inieclable aguepys of, olgagenous syspension. This skispension may bedormulated
accordine {0 the known art using those suitable dispersing or wetting agénts and suspending agents,
which have:béenmentiormethaboveh ¥ he stetite injectdblépreparation may dise e in-aterile
injectable solution ar..syapension,ina nantoxic 31-paranterally agceptable dilientorsolvent for
example as absolution in 1,3-butane diol. Among the acceptable vehicles and solvents that may be
employed &f&hate? CRiHger's Sakifion @M isboniccsbdiliRrdmsRde SElutiGR RS AHdRbNY sterile, fixed
oils are corf}\(@m;gp@gmpmployed as a solvent or suspending medium. For this purpose any bland fixed
oil may be employed including synthetic mono-or diglycerides. In addition, fatty acids such as oleic
acid. find use in the preparation of injectables. Dosage levels of the order of from about 0.05 mg to
about 140 mg per:kilogranvaf hedyweight peradaysaraasefabinthe sreatment ehfhie abeve-indicated
conditions (about 2.5 mg to about 7 g per patient per day). For ex le, inflammatiqn, may be
effectively Egr]é%’t)@cf 833 th‘é%ad?nciﬁ)iss’firité?ffr‘i o] %ﬁraaé)gus{ Oa.Lol)iOto %an?g] %) thcélcﬁj)l'er‘rngpgcj?urclagEL ;gpe? kilogram of
body weightepergqigysabout 0,50y téabout 8.5 per patempet dag)liTie amblntBf &ive ingredient
that May hg combineg with the cagrier maferialstoroduee a singie dosage formyywithwary depending
upon the host treated and the particular mode of administration. For example, a formulation intended
for the oraladrhfistradorofirhand ¥nay vary from about 5 to about 95% of the total Dosage unit.
forms will generally contain about 500 mg of active ingredient. It will be understood, however, that the
specific dose level for any particular patient will dpp_,enlg upan a varigty Qg‘fsaé:rt%rg(jncl%(ﬂjiﬂg the activity
of the spedHfit/ cofithbuidemployREC theage *bBay Weight. general health, sex. . dief time of admin
stration, rowstelofrmadministratien;. rate ofiexctetion, digreombinationahtl theh 82 saverty bf the
particular disease undergoing, therapy,, The dosage, effegtive,ampynt of ampaynds ageording to the
invention will vary depending uponTactors including the particular compound, toxicity, and inhibitory
activity, the evnditiohdleated, aHtiwAethes tHeBompotHE s admitistered dibné BFWith other
therapies. Typically a-dqsage;effective amaunt will range fron abayt @001 makgde-1600 mg/kg,
more preferab!f;/ 1 to 1000 mg/kg, more preferably from about 1 to 150 mﬁg/kg of bodyi/\(_qe(i}ght, and.

most prefef&61)aboti 507 fF 160 Mgy boty WEiHE THE TRVEAGOR: Faibtas 188 tg™
be made directly into the tumour or through transdermal
patches or implantation devices (particularly for slow

releass). Topical administration may also be used.

The pharmaceutical compositions to be used may be in the
fﬂrm_ of sterile physiologically acceptable (agueous ox
organic) golutions, colloidal suspeansions, creams,
olntments, pastes, capsules, caplets, tablets and cachets.
Tt should also be recognised that delayed slow or sustained

release Fforms of adminighbration are also included.



process or a method for the treatment of the abovementioned pathological conditions. The compounds
of the present invention can be administered prophylactically or therapeutically, preferably in an
amount that is effective against the mentioned disorders, to a warm-blooded animal, for example a
human, requiring such treatment, the compounds g,referably being used in the form of pharmaceutical
compositions. Formulation of pharmaceutically-ac éptable excipients and carrier solutions is
well-known to those of skill in the art, as is the development of suitable dosing and treatment regimens
for using the particular compositions described herein in a variety of treatment regimens, including
e,g., oral, parenteral sintrayeneus.dntrapasal, ane intramusculanadministratienans-formalation. 5.1.1
Oral beliveu In certain applications, the pharmaceu;ical__cgrinposi,gogﬁm desclpse,qhherie,ileag be
delivered via'Sfat Administration®33 t&'&n AHiMAT As SUch, thesé ompositiohs thay be formulated
with an inertdikuent er:withran assimilable ediblercarried, ‘'ortheylmalihe enctased-in hard<or soft-shell
gelatin capsyle, of Iy, may, he.compressed; inta tablets, of tneymay bedpegrpoaied directly with the
food of the diet. The active compounds may even be incorporated with éxcipients and used in the form
of ingestibledablets, buctal tabled; irbohes, cdpsules]-élirs; suspeikions, yeaps: Wafeksand the
like. The tablets, troches, pills, capsules and the like may also contain the following: binder, as gum
tragacanth, acacia, cornstarch, or gelatin.; excipients, such as dicalcium phosphate; a disintegrating
agent, such as corn starch, potato starch, alginic acid and the like; a lubricant, such as magnesium
stearate; and a; swegtening.agent, suckas;sLGIesesjactose or saccharin may be added or a flavouring
agent, such'as peppermint, oil of wintergreen, or cherry flavouring. When the dosage unit form is a.
capsule, it may contain, in adt%iltion to mgggrLal§ of the aboy %tﬁpe, a ligpid, carrier.,\Varioug other
materials may BEHrESErit as oAtings ¥ 16 Stherwist modify the physical form of the dosage unit. For
instance, taplets;pills: ot tapsulesimay bercoated wittpsiellatosugarop hbdth:18yrup Bf elixir may
contain he BElve.AATIDOUDY 2CI097 834 Sweclaning.acsnt rethyl,a0d Prapylparsbenss .
preservatives, a dye and. avo{lrlng, such as cherry or orange flavour. Of course, any material used in
preparing amydbsage unitfoim $hbiild-be pharmatétitically pitté Ané substantially non-toxic in the
amounts employed. In addition, the. active compounds may be 34

O=Ag—-0"Na" I

and its pharma cerut ically acceptable salts used for the
manufacturing of an agent for the Ltreatment of a cell
proliferative digorder aud one oX more pharmaceut jcally
acceptable adj uvant , excipient, carxriexr, buffer, diluent
and/or customary pharmaceutical auxiliary. In a preferred
smbodiment of the invention. the compound of the invention
can be administered in a pharmaceutically acceptable
formuiation. the present  invention pertains Lo any
pharmaceutically acceptable formulat ilonsg, ‘such as s ynthetic
or natural polymers in the form of macromelecular
complexes, nanocapgules, microspheres, or beads, and lipid-
hased  formulations including oil-in-—-water enulsions,
micelles, mized micelles, synthetic membrane vesicles, and
resealed erythrocytes. In addition bto the E:ompound and the

pharmaceutically acceptable polymer, the pharmaceutically



incorporatedintosustained-releasepreparation and formulations. Typically, these formulations may
contain at least about 0.1%. of the active compound or more, although the percentage of the active
ingredient (s) may, of course, be varied and may conveniently be between about 1 or 2% and about
60% or 70% or more of the weight or volume of the total formulation. Naturally, the amount of active
compound (s) in each therapeutically useful comgdsition may be prepared is such a way that a
suitable dosage will be obtained in any given unit dose of the compound. Factors such as solubility,
bioavailability;biotagidal hadfdife routeof admihistrations preductshelf lifd; as ivelleas: othier

pharmacolggical considerations will be contemplated, by, one skilled inthe art of preparjg such

pharmaceutical forr%%lig'ﬁrb'lr'féia- and as such, a variety of dosages and treatment regimens may be
desirable. Forotalatdministrationthe coripositibns of the présent invédtign mayldlietnatively be

incorporated with one.rmare; excipientsin;the form of amoythwashs dentifrice .buccal tablet, oral

spray, or sublingual orally administered formulation. For example, a mouthwash may be prepared
incorporatifi§ tieaktive ingredient ithe Tglied amethi an agpibpliate oleht, s@éhas a sodium
.borate solytign (Dahsglls,solution), Alternativelys theactivedngredientrnay e irgorporated into an oral
solution such as one containing sodium borate, glycerine and potassium bicarbonate, .or dispersed in a

dentifrice, BF&8de in® ! tHetapeuticallyetctivE EmBUKEL 4 55 c8mpdsitiSH iiat tray include water,
binders, ahrasivesaflavosringiagents; foaming ageatss ahtimectants: Altermativelyl tieccompositions

may be fas! io\ned,into a tablet or solution form that may be placec .ujndlelr the tongue gr .otherwise
dissolved i rlfléfe oGt 5??2‘1‘?"%]%‘&%5&5 D“éﬁ'\(/‘e"‘r“y‘%h c%‘%%}hnéf?gﬁln%f’aaﬁéég it %vTI?%% desirable to deliver
the pharmabeutical eempositiehsdisclosed herdin pafenteraihyhintraveroudninttamusiealarly, or even

intraperitongally, Soluipns of {he agfive ampaunds af fiehasg.or phamacelodically acceptable

salts may be prepared in water suitably ‘mixed with a surfactant, such as hydroxypropylcellulose.
Dispersiorisanay alseoenpiegared in glyesrol, i§uidpélyeliiypeie glyools! draisftkturesifereof and in

oils. Undegyordinaty. congditiops,of storage and ugetheseprepreations.cantain a preservative to
prevent the growth of microorganisms. The pharmaceutical forms suitable for inject&‘k}&? use include

sterile aquébiS 8biiitiBns SodispetSiohacind terié bowders tdPthe eXStREBIAReolis preparation of
sterile injegtable; saldtiensiardispersiensidn all cases théfonm must bemstétile-drdamusede fluid to the

extent that gasy Syrinaaiiy, gxists. [LmusLbe staple underdhgondiigns ofmanulaeiurg and storage
and must D& preserved against the contaminating action of microorganisms, such as bacteria and

fungi- ThewairieracamiBera sbivent onalisperdion niadium asntaming 2 bkample Hatde dthanol,
polyol (e. g, glygerel, proRylane.glycal,and Jguidypolyethylens@lycol . and thenolike) uitable
lnmu”es-garge uni-lamellar vesicles or ﬁUV), can ail be used so
long as a sustained release rate of the encapsulated
comﬁounds can be established. In one embodiment, the 1ipidm
based formulation can be a multi-vesicular liposoﬁe systeaem.
The composition of the synthetic membrane vesicle is

usually a combination of phospholipids, usually

combinaltion with sgteroids, espéoially cholcompoundol. Othen
pheosphelipids or other lipids may also be used. Bxamples of
Lipids wuseful in synthetic membrane vesicle production
include phosphatidylglycerols, phosphatidylcholines,
phosphatildylaerines, phosphatidylethanolaminoSf’
sphingolipids, cerebrosides, and gangliosides. Preferably

phospholipids including eqgyg phosphatidylcholine, . .



36 thereof, and/or vegetable oils. Proper fluidity may be maintained, for example, by the use of a
coating, such as lecithin, by the maintenanca of the required particle size in the case of dispersion and
by the use of surfabtants. The prevention of the action of microorganisms can be facilitated by various
antibacterial and antifungal agents, for example, pgrabens, chlorobutanol, phenol, sorbic acid,
thimerosal, and the like. In many oases, it will be &feferable to include isotoni agents, for example,
sugars or sodjum chloride. Prolonged apsorption of the injectable compositions can be brought about
by the use i '%ﬁ’élwfhb%gi]t%}ﬁ%%?}éﬁieh@éSf%i/ﬁﬁ‘d}Sbsorption, for example, aluminium monostearate
and gelatin.For ipasentet alradministratiphdhcan aguedis Solutibn) for eikamplly; thesolution should be
suitably buffered if neces ar%@n%t@,g!-l(i%tﬁig dilyent first rendered isotonic with sufficient saline or
glucose. Thesé ]bérrfl”cu(l)aYr" fquéﬂfusgso utlons are espécially suitable for intravenous, intramuscular,
subcutaneods @ahddnttaperitonetl adrhinistration. In tHig2onneeden! a sterllé aquedasifedium that
can be employed will he knawn, to thoseaf, skill in the, astin light of the present disclesyre, &or example,
one dosage may be ,toso-vLs in 1 ml of isotonic NaC1 solution. and either added to 1000 ml of
hypodermodigsie fiRfkai-pijected ditRE pIopESsed ditd 8f iffubibf ~Smethafation T tbsage will
necessarily pgcux gepending opithe condition ofthe subject bgingitieatedo Fhecpersosaresponsible for
administration will, in any event, determine the appro [ia}_e dose for the individual subject. Moreover,
for_ hmmark Hefnigiation préphkation %&Haﬁﬁpighee%teirﬁ’r@, Byrode Icity Sid the general safety
and purity standasds:as tequiresk-bynational ercregionat officesof bivlegics:$tandacds’ Sterile

injectable sgllu'gions are pre g{ﬁd b)ﬁingorpgﬁatiggdgﬁ!g Cﬁ%@ye comMpOul q§ inj}ﬁlgi_rgﬂgggqlﬁgnount in the

. # QWL a1.5°70 L1 R
appropriate Solverit With several of-re other ingredients enumerated above, as required, followed by

filtered sterilizatiom arierallyl dispeisionsafeypreparéd by ircbeporatinglthecydtousstetilized active
ingredients ito a sterile; yehicle which. confaing, the basig dispersionmedium apditheequired other
ingredients from *these enumerated above. In the case of sterile powders for the preparation of sterile
injectable sbletiens,the preféfpad-ethods o préparation areNathitmedrying and' fiéeéZt=drying
techniques which,yigld-a pewder of the @ctive ingredientplus aay@dditional desiredngredient from a

previously sterile-filtered solution thereof. The mgrn_ggsﬂ@_,tp dl%clo%‘g]_h%rem may Sbglkfi%rrméjlated ina

neutral or s3t%0r#t PhartiGE8dtidally-2Akteptabre ts (formed with

"dhlts, Include thé acid addition.
the free amino-groups of the: proteiny and wikicl Gyedernied with Inokgenie atids8uehast-for example,
hydrochloric. or phospharic acids, or  Qrganic.acid ¢, oxali rig,mandelig, and the
like. Salts f%rrrlne% with t %rﬁéégcgilﬁ%%ﬁg{}%hgﬁé %%%éls%bﬁsé@geﬁ%\%e%?on% %?f(r)%gqn E:pggsei such as for
example, sodiam; potassigm gmmdsm: ealidr t6F fetricd Ry dfoxided2 andPélidit Bigahic bases as
isopropylarql;iﬂgm~t£igggggx@nﬂjagijgjgg@ipe, procaine and the like. Upon formulation, solutions will be
administered in a 38 )

& Ltherapeutic composition of the present invention can
include pharmaceutically acceptable salts of the components
therein. Pharmaceultically acceptabie salts include the acid
addition salts that are formed with inorganic acids such
as, for example, hydrochloric or Lﬁhospho;::ic aclds, or such
organic acids as aceltlc, tartaric, mandelic and the like.
Physiologically tolerable carriers are wall known in the
art. JFxemplary of liguid carriers are sterile aqueous
solutions that contailn no materials in addition to the
achive ingredients and wabter, or contain a buffer such as

spdium phosphate at physiological pH value, physiological.



manner compatible with the dosage formulation and 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" includes any and all solvents,
dispersionmedia,vehicles,coatings,diluents, antibacterial and antifungal agents, isotonic And
absorption delaying agents, buffers, carrier solutipms, suspensions, colloids, and the like. The use of
such media and agents for pharmaceutical active substances is well known in the art. Except insofar
as any conyantienral medig-emrageptiisincampatiblewiththe active dagrediént; éts usein the therapeutic
compositions is contemplated. §upg|@menﬂt§ry,aqtivgin redients Hcanta},lsa%b% incarporated into the
compositiohS “FREHras& BHarmacetticaiySacceptabia retersto molecUlar entities and compositions
that do notgerodyce an allesgic orssimilas Lintoward-teaction when administeredctbss hiiman. The
preparation of an agueous composition that contains g protein as an active ingredient.is-well
understood’ }fﬁg‘t(ﬁjeiéﬁﬂ? ':Typ?lcggﬁi‘/f'gﬁéﬁ cdmpbsitions acg' Cr"é)géreg %&}s%r%%%\glbﬂgsé el ?12% gé liquid
solutions o stspenbiens; solid ferms Suitablelforsoltionid.corsuspensiondn, ligaidtprdt to injection.
can aiso he prepared, The preparatign cap.alsg bs emulsified. 39 5,1,3 Nasal PeliventIn certain

embodiments, intra ‘asafsprays, Inhalation,. and/or other aerosol delivery vehicles may deliver the
pharmacetitiarsmpbsitidng Eikewisk! ihé detivery ittt g iSRG intrarasarmictépatticle resins and
lysophosphatidyl-glycerol compaunds are also.welh knewn it the phagmaseuticalraisntarget canoe
suchh  as  ethyl oleate, and water—oil emulsicns. A
therapeutic composition contains a polypeplide of the
present invention, typlcally an amount of at least 0.1
weighlt percent of polypeptide per weight of total
therapéutic compositbion. A welght percent is a ratio by
walight of polypeptide to <Lotal composition. Thus, for
example, 0.1 weight percent is 0.1 grams of polypeptide pex

100 grams of total composition.

The term "pharmaceutically acceptable salt" refers to those
galts of compounds which retain the biclogical
effectiveness and properties of the free bases and which
are obtained by reaction with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulphuric acid, nitric
acid, phosphoric acid, methanesulfonic acid, ethanesulfonic
acid, atoluenesulfonic acid, salicylic acid and the 1i
The pharmaceutical  composition containing the active
ingredient may be in a Fform sultable for oral use, for
example, ag tablets, troches, lozenges, adgqueous or oily
suspensions, dispersible powders or granules, emulsions,
hard or soft capsules, or syrups or elixirs, Compositions
intended for oral use may be prepared according lto any

method known to. +the . art . for ..-the.. manufacture . oL



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.
Additionally the treated compounds may be utilised with other types of treatments. For example, the
subject compounds may be used with other chemgt;}erapies e.g.* tamoxifen, taxol, methothrexate,
biologicals such as antibodies, growth factors or iymphol .nes, radiation etc. Combination therapies
may result in synergistic results. The preferred indication is cancer especially the cancers identified
prei//iously. ﬁ%l gg}%%‘s’ﬁ%{ﬁ%{{amd(’rﬁg ﬁ%sdfétp]“r%l\}%edaHleL?einsélrtghpartcl’éﬁ?ﬁr?ys gé’ér%%%l usetdl for the
treatment ofqsrimiary andorretastatic neoplasticitumisurssaéedinglsolittumours suchyas bpeast, central

nervous system.Golengvarian, kidngy, iung, liver, bladder, prostate, head and neck etc, More

specifically, tumours, which may be treated by the compositions and. methods of the invention, include
tumours of arPépithalia ofigitiduichas! b peelifited. f7ea¢s 1o order to provide
Lung:bronq@ﬁgﬁﬁma&qe%m@%qamyégsﬂftundiﬂ@@ent@ggﬁrﬂ@t gell, undifferentiatgdlarge cell,
adenocarcinomal,alveolar(bronchiolar)carcinoma, bronchial
adenoma,sadreBmaiymptiomaidhofidematsus amdHorma htédothBliorrditastithfte stikbloesophagus
(squamouseglicarcinamaadenocascinema). gpstic-eareinonacolorectal carcingmas, Usegenital tract:
Kidney saitable for the manufacture of tablets. These excipienls
may be for example, inert diluents, such as calcium
carbonate, sodlum carbonate, lactose, calcium phosphate ox
sodium phosphate; granulating and disintegrating agents,
For exanple corn gtarch, or alginic acid; binding agents,
for example starch, gelatin or acacia, and ldbricating
agents, for example wmagnesium ‘St@arate, stearic acid or
talc. The tabilets may be uncoated or they may be coated by
known ltechniques to delay disintegration and absorption in
the gastrointestinal tract and thereby provide a sustained
action over a longer period. For example, a time delay
material such as glyceryl monostearate or glyceryl
distearalte may be employed. They may also be coated by the

technigques described in the U.8. Pat. Nos., 4,206,108

e
I

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 ageﬁt or may be free
within the composition. Virbtually any drug may be
administered in combinatlon with a modulating agent as
described herein, for a variety of purposes as described
below. Dxamples of types of drugs thalt may be administered
with a modulating agent include analgesics, anaeslbhetlics,

antianginals, antifungals,  anbibioltics, anti-cancer drugs



(adenocarcinoma, Wilm's tumour [nephroblastoma], leukaemia), bladder and urethra (spiamous cell ¢
transitional cell carcinoma, adenocarcinoma), (adenocarcinoma,sarcoma)testis(seminoma);
lymphoma, arcinoma, prostate Liver: hepatoma(hepatocellular carcinoma); None:osteogenic sarcoma
(Osteosarcoma), Nervous system: neuroblastoma, Retinoblastoma, Glloblastoma, Oligodendxoglioma;
Gynaecological: cervix (cervical carcinoma, pre-tdfhour cervical dysplasia.); Haematologic: blood
(myeloid leukaemia [acute and chronic], acute lymphoblastic leukaemia, chronic lymphocytic
leukaemia)( #loglgkin's diseasey nomHodgkint's: lyfphonaa frvatigrantiyinphbata]; Skitl malignant

melanomaﬁ"pjglﬂ gell carcinoma, sgquamous; cell carcinoma, Karposi's sareoma.ang lands and ducts:
adenocarcinonia, papillary carcinoma and papillary adenocarcinoma. Thus, the term "cancerous cell"

as provide@ eremanciaaas teell affiictdd by=any BHE bTHre Kbbve-iBlRftified ESrtifiGs. The term

"leukaemiay refers, Broadly. to; progressiye : maligrantidiseases of the-bloed:fouming.prgaas and is
generally charactéerized by a distorted proliferation and development of leukocytes and their precursors

in the blood and bongMaroR- Leukaerhia i$gdrerally tiritall§ dfassifEe o the* BAZIS Bf (1) the

duration anghicharaeteihials, antiphsychotics, antipyretics, antiseptics,
anti-signalling agents {(e.g., protein kinase C inhibitors
"or  inhibitors of intracellular éalcium mobiiization),
antiarthritics, anbithrombin agenlts, antituberculotics,
antitussives, antivirals, appetite suppressants,
cardioactive drugs, chemical dependency drugs, cathartics,
chemotherapeutic aqentsr corenary, cerebral o peripheral
vasodilators, contraceptive agents, depressants, diuretics,

expectorants, growth facters, hormonal agents, hypnotics,

immunosuppression agents, narcotic antagonists,
parasympathomimetics, gedatives, stimulants,
aympathomimetics, toxing (a.qg., cholera Ltoxin) ,

trangquillisers and urinary antiinfectives.

Formulalbions for oral use may also be presented as hawxd
gelatin capsules where in the active ingredient is mixzed
with an inert soliid diluent, for example calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules
wherein the active ingredient is mixed with water or an oil
madium, for example peanut oll, liquid paraffin or olive

oil.,

Aquecus suspensions contain the active materials in a
pixture with excipients suitable for the manufacture of
agquecus suspensions. Such exciplents are suspending agents,

for example sodium carbozymethylcellulose, methylcellulose,



41 of the disease--acute or chronic; (2) the type of cell involved; myeloid (myelogenous), lymphoid
(lymphogenous), or monocytic and (3) the increase or non-increase in the number abnormal cells in
the.blood-leukabmia or aleukaemic (subleukaemic). The P388 leukaemia model is widely accepted as
being predictive of in vivo anti-leukaemic activity. It,is believed that compound that tests positive in the
3388 assay will generally exhibit some level of anti-leukaemic activity in vivo regardless of the type of
leukaemia being,treated, Accordingly, the presgntinventign includes a method of treating leukaemia,
and, preferably, a method of jtreating acute nonlym'phocytlc"llleukae |a,ccihronri)c I’y%tho%ytic
leukaemia, atite gratiisoytic/IBukaarmia ehibhic grahulbesticleakaemia hepterpromyelocytic
leukaemia, aguiteT-cell leykagmiay aleukaenic jevkaemia, a lgukagythemic Jgukasmia, basophylic
leukaemia, blast cell leukaemia, bovine leukaemia, chronic myelocytic leukaemia, leukaemia cUtis,
embryonal [éiKaenii&d Bo5ifiopHifiE idikdemiaGroséiBrre T A Hafry-ceslikaemiachiemblastic
leukaemia, hemecyablasticdeukaemiay histiocytigleuka.emiaq stem cell leykaemig, agytedmonocytic
leukaemia, leukopenic |eukaemia, lymphatic leukaemia, lymphoblastic leukaemia, lymphocytic
leukaemia, Nimphogenous letkaemia WhibHoid letkaerm é}%ﬁﬁﬁ?‘ib&ﬁ&onﬁﬁf%ﬂ%ﬁka&ﬁa, mast cell
leukaemia, rregakanyocytic letikaenia; micsamyeloblastic eukaemiacmeneeytic leykaamia,
myeloblastig leuaemia, myglocytic gukagmia, myelaid gianyiocytic leukasmia, myelpmenocyic
leukaemia, Naegeli leukaemia, plasma cell Téukag ia, plasmdcytic ?eukaemla, promyeiocytlc
leukaemia, Rigd& ¢el 'letkaetiiia,l 42<Schilfidg's teuikaemia; isterh cedlipukaeimiadsubileaidaernic
leukaemia, and Hndiffergntiatad;cell jeukaemia-; The termisarcoma, genera|ly,refers fa gfumour

which is made up of a substance like the Embryonic connective tissue and is'generally composed of
closely packét tifs'emb@tiiet i a fiBfiarGichormbgénebt 'substarict sardmaswhichlcan be
treated withseompiauntkef, the ingention ancheptienally apotentiatarhandior chemothgrapgytic agent
include a chondrosarcoma, jilprﬁgsarcqmab lymphosarcoma, melanosarcoma, myxosarcoma,
osteosarcoma, ADermethy's sarcoma. gali‘ﬁogg%?é%’rﬁ8f1li’p5[§%¥06w1ﬁ?aﬁ%ira?,l%ff) Bart“darcoma,
ameloblastiecsarcomas botryeild sarcoma; €hloromaisarcomal:ghigrio earcinema; @mbrygnal sarcoma,
Wilms tumayir sateoma, endometria), sarcoma, stoma) sarcoma. Fwing's sargoma, fascial sarcoma,
fibroblastic sarcoma, giant cell sarcoma, granulocytic sarcoma, Hggg]km's sarcoma, |§|opath|c multiple
pigmented hémorihagitdsate6mas imarumoblastie Sartohva 6B eefs iymphontd; Imnfiheblastic
sarcoma of;kr-cells; Jepsen is sareoma; Kaposi's sarcoma, Kupffer cell sarcoma, angiosarcoma,
leukosarcoma, malignant mesenchymoma sarcoma, parosteal sarcoma, reticulocytic sarcoma, Rous
sarcoma, serocystic sarcoma, synovial sarcoma, and telangiectaltic sarcoma The terth "melanoma” is
taken to mésdr g tumeprarising 4ram the enelanoayitictsystem, efthesskin andigtbernongans. Melanomas
which can b, reated.with said compoynds gnd opfipnally.a polentiator andor another,
chemotherapeutic agent include, for e%(éfﬁpfé, acral-lentigineus rr?élpém8m§‘,lélr%e}fa%otlcf‘r'ﬁelanoma,
benign juverilevhelandmagCloudmanid or coconut oll, or in a mineral oil

such as liquid paraffin. The oily suspensions may contain a
thickening agent, for example beeswax, hard paraffin oxr
cetyl alcohol. Sweetening agents such .as Lhose selt forth
above, and flavouring'.ageutg may be added to provide a
palatable oral preparation. These compositions may be
presexved by the addition of an anti-oxidant such as

ascorbic acid.

Dispersible powders and granules suiltable for preparabtion

of an aqueous suspension by the addition of water provide



43 melanoma, 391 melanoma, Harding-Passey melanoma, juvenile melanoma, lentigo maligna
melanoma, malignant melanoma, nodular melanoma, subungal melanoma, and superficial spreading
melanoma. The term "carcinoma" refers to a malignant new growth made up of epithelial cells tending
to infiltrate the surrounding tissues and give rise to metastases Exemplary carcinomas which can be
treated with said compound and optionally a poteditiator and/or a chemotherapeutic agent include, for
example, acinar carcinoma, acinous carcinoma, adenocystic carcinoma, adenoid cystic carcinoma,
carcinoma atlenomatdosem,icarcindhransf adrenalicbrtexr alveoldrt carcindhsacdlvéolar celf carcinoma,
basal cell cggq@@q_@{?, cagqj@grpg ba%:l}lg}ﬁ{gﬂQasaglq}igrggrcingm, basosquamous ggll garcinoma,
bronchicalveolar carcinoma, bronchiolar carcinoma, bronchogenic carcinoma, cerebriform carcinoma,
cholangiocellifaeeaieinonia -chHdtialchfcinbrias E6lidiE cartinahhl éothed ¢ardfonid Corpus
carcinoma, Gribriform garcinpma.Catginoma.en cuirasse, carcinemasgytaneum-eyindrigal carcinoma,
cylindrical cell carcinoma, duct carcinoma, carcinoma durum, embryonal carcinoma, encephaloid
carcinoma, ‘eff&HGid tarGREnTaY EaFcndMa’sgitielial 8 adeidiaes, "k dphyfic tarcinoma, carcinoma
ex uicere, carcinoma fibrosum, gelatiniforni carcinoma, gelatinous carcinoma, giant cell carcinoma,
carcinoma %igantoc‘ellular‘e, %Iar]‘dular carcinﬁq_maqgganulfos% cell carcino{ma, hair-mafrix carcinoma,
haematoid CAFIOHA Heatb el titar CAFERBIa, Hirtiie col CardiRSHA, hYAIRS Cardinoma,
hypemephteid darcinama finfantiterembryehal eatcimomaydardAnema fsituy intvaepidermol
carcinoma, inragpitheligjcarcinoma Krgmmpeeher'searcinoma, Suighitzky-cel carcinoma Jarge-cell
carcinoma, lenticurar carcmjoma, carcinoma lonticulare, Tipomatous carcinoma, lymphoepithelial

carcinomaareinoria meduflare; tedaifdry carcinomig irdignotic g4rethokTat Thfdifionf¥money

mucinous ¢arcinema, carginoma.muciparym, gareinoma mucegeliyare, Jaycaepigeymoigecarcinoma,
carcinoma mucosum, mucous carcinoma, carcinoma myxomatodes, nasopharyngeal carcinoma,

carcinoma eAFIRErha oS icARS bste o earcindtha, PEPiRN caftifont Perfhortdi c&éifoma,
pre-invasive;caseinemas prickle el carsinemay pultacesus garcindmasrenabeellcancipdraa of kidney,
reserve cell carcinoma, carginoma §arcomat?des, schne&qzerianncargirl%rpa[ SCirrhO%% g%rginoma,

carcinoma 38/, $1§A&tring el 'cA ShBna o

relhoriA “cartinbma simplex, small-cell carcinéma, solanoid
carcinomagisphiereitlal Celboarciioma, spindiéscelhoarcinoma, lcakcinomayspungissumEsguamous

carcinoma, squamous cell,carcinoma, String.qaccingma. careinomaselangissiaticum, carginoma
telangiectodes, transitional cell carcinoma, carcinoma tuberosum, tuberous carcinoma, verrucous
Canjmmnaﬁgﬁd@g&g“yﬁgmﬂ%%uﬁpmpounds with ethylene oxide, for example

polyoxyethylens soxbitan monooleate. The emulsions may also

contain sweelening and flavouring agents.

Syrups and elixirs may be formulated with sweetening
agents, for example glycerol, propylene glycol, sorbitol or
gsucrose. Such formulations may also contain a demulcent, a
preservative and flavouring and coleuring agents. ‘The
pharmaceutical composltions may be in the form of a gterile
injectable aquéous ar oleagenous suspension. This
suspension may be formulated according o the known art
using these suitable dispersing or webting agents and
suspending agents, which have been mentioned above. The
sterile inijectable preparation may also be in a slterile

¢

injectable solution or .suspension in a non-toxlc



Additional cancers which can be treated with compound according to the invention include, for
example, Hodgkin's Disease, Non-Hodgkin's Lymphoma, multiple mycloma, neuroblastoma, breast
cancer, ovarian cancer, lung cancer, rhabdomyosarcoma, primary thrombocytosis, primary
macroglobulinemia, small-cell lung tumours, primary brain tumours, stomach cancer, coloii cancer,
malignant pancreatic insulanoma, malignant carc%\gid, unary bladder cancer, pre-malignant skin
lesions, testicular ,cancir,%q%omas 45 thyroidcancer,neuroblasfﬂtom esophaﬁglealcancer,

“mali

genitourina’ tfaet cahder: ﬁ%ﬁ’l%src%f‘c]éﬁﬁig,tcé)rji}ic%?(l:grgféleTf enddméetialRaRcét® adrenal
cortical canegérs ahdiprostateicancér.3 ivaispeeific @mfodimént;the prelsent iawmfﬁmprm/ides
compositions and methods for enhgneing tumour spec 'C_.E%m%MEXJJ%I}&%%'Y'%%lS Syfiedng from
colorectal cancer metastasised to the flver, in order to inhibit the progression of the neoplastic
diseame. Pieteryed hiethodls of treating these: nedplastid tiseasks cohfsriseoddinimstering a

composition, of grsepic, which, glicits ap.immung; fespanse againsh limaur cells. dp,anethey specific
embodiment, the present invention provides compositions and methods for enhancing specific
immunity indfdividuads-sefiéring frofv Eepatbeefiul diccHréihomadn ofder %o IMRIGIPRR pfdgfession of the

neoplastic disease and:ulimately jrradiaje allpreneaplastic-and negplastic sells. d-astly the present
invention provides hsp compositions and methods for enhancing specific immunity to preneoplastic

and neoplaStic MAGMETSTENE T wdme FHe brésentihbERtioRaISS provides @8mpdsitidhs and

methods foriphibiting:caneer cell preliferation and metastasis jEhase-dempositions can be applied

alone or in combination with each other or with. biological response modifiers. 46 6 Working examples
Dosage levels of the order of from about 0.05 mg to about
140 mg per kilogram of body welght per: day are useful in
tﬂe treatment of the abhove-indicated conditions (about 2.5
mg  to about 7 g pér patient per day}. For example,
inflammation may be effectively treated by the
administration of from about 0.01 to 50 myg of the compound
per kilogram of body weight per day ({(about 0.5 mg'to about
3.5 g per patient per day). The anount of active ingredient
thalt may be combined wlth the carrier materials to produce
a single dosage form will vary depending upon the host
treated and the partlcular mode of administration. Fox
exanple, a Ffomnulation intended for the oral administration
of humanas may wvary from about 5 to about 95% of the total
composiﬁi@n. Dosage unlt forms will generally contailn
between from aboubt 1 mg *to abcut 500 mg of active
ingredient. It will be understood, however, Lthat the
Specific'dose level for any particular patient will depend
upon a varielty of factors including Lhe activity of the
specific compound employed, the age, body weight, general
health, sex,  diet time of administration, route of

administration, rate of excretion, drug. combination and the



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. ethods 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 pafients were suffering from urogenital cancer, mainly
prostate cancer and bone metastasis, not amenable to any established methods of therapy and were
treated with @vsenous acid sddiuresalt overT differértdosing fovets. Arséheieatid sbdfum salt is
thought (o get.as 3 telomere najson g tincanable ot shotlening theslomeres ethuman cancer cells,

which leads to chromosomal abnormalities but doesn't inhibit telomerase activity. Arsenous acid
sodium salt Wegthkertdailifbr T4 5n<eRRBvE Hags AECBHING TS the dde bVl ftdatiafit scheme
below: TregtMent L.evel-1-Qnesansule each 215 mg:sedium met earseniterdaily:(every:24 hours) Prior
to breakfast 47 Treatment Level 2: Twq capsﬂes_ _eaﬁpez.Som Qgﬁgnclagqs —?Sggi?ﬂdci%@rs%t daily 1 prior
to breakfastCL Bribr{8 dinher TPatnieht LEVRIFSUF capsufed &ach'2.5 Mg arsensus aci

alone or wlth other therapies. Typically a dosage effective

amount will range from about 0.0001 mg/kg to 1500 mg/kg,

more preferaibly 1 to 1000 mg/kg, more preferably from aboul

1 to 150 mg/kg of body weight, and most preferably about 50

to 100 mg/kg of body weight. The invention relates also to

a progess or a method for the treatment of the
abovementionad pathological copditions. Thei compounds  of

the present invention can be administered prophylactically

or therapeutically, preferably in an amount that dis
effective against +the mentioned disorders, Lo a warm-

blooded animal, for example a human, requiring . such
Lreatment, the compounds preferably being used in the form

of pharmaceutical compositions.

Formulation of pharmaceubically-acceptable exciplents and
carrier solutions is well-—known to those of skill in the
art, as is the development of guitable dosing and treatment
raegimens fFfor using the particulax compositions described
herein in a wvariety of hreatment ﬁegimens, inciuding e.4g.;
oral, parenteral, intravenous, intranasal, and intra-

muscnlar administration and formulation.

5.%1.1 Oral Delivery

in certain applicaltions, the pharmacesutical compositions

disclosed herein may be delivered via oral.administration



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 daily 2 prior to breakfast, 2 prior to 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 visits were planned for the control of the
compliance, toxicity and safety and were held as follows: Visit 1: was held between. day -7 and day O

(start of tw:l.trmmti _ :
to an animal. As such, these compositions may be formulated

with an inert diluent or with an assimilable edible
carrier, or ithey may be enclesed in hard- or soft-shell
gelatin capsule, or they way be compressed into tablets, ov
they may Dbe lncorporated directly with the food of the

diet.

The aclive compounds may even be incorporated with
excipients and used in the form of ingestible tablets,
bucecal tables, ftroches, capsules, elixirs, suspensions,
syrups, wafers, and Lhe like. The tablebs, troches, piils,
capsules and the like may also contain the following: a
binder, as gum Ctragacanth, acacia, cornstarch, or gelatin:
excipients, such as dicalcium phesphate; a disintegrating
agent, such as corn starch, potato starch, alginic acid and
the like; a lubricant, such'as magnesium shearate; and a
sweetening agent, such as sucrose; lactose or szaccharin méy
be added or a flavouring agent, such as peppermint, 0il of
wintergreen, or cherry flavouring. When fthe dosage unit
foru i3 a capsule, it may contain, in addition to materials
of the above type, a liguid carrier. Various other
materials may be present as coatlngs or to otherwise modify
the physical form of Lthe dosage unit. For instance,
tablets, pills, ox cépsules may be coabted with shellac,
sugar, or both. 8Syrup of elizir may contain the active
compound  sucrose as a sweebening agent methyl and
propylparabens as preservatives, a dye and flavouring, such
as cherry or orvange flavour. OF course, any material used
in preparing any dosage unit form ahould be
pharmaceutically pure and substantially non—toxic in the

amounts employved. In addition, the active compounds may be



Visit 2: on the first day of treatment with sodium meta arsenite Visit 3on day 8 of treatment with
arsenous acid sodium Visit 4: on day 15 (approx. 24 hours) after the completion of 14 consecutive
days of treatment with arsenous acid sodium salt Visit . on day 22 (approx. 7 days after the completion
of 14 consecutive days of tfeatment with arsenous acid sodium, salt Visit 6: on day 42 (approx.'28
days) after the completion of the 14 days consecytjve days of treatment with arsenous acid sodium
salt The following target parameters were assessed during this study: toxicity profile, efficacy, liver'

enzyme pasametgrs {eQH OPTynetCT, AR): kidney-fuacton.q haematglagy fungtionsatumour marker
evaluations (CEA_and PSA) and the pharmacokinetics of arsenous acid sodium salt. 6.2 Results

Below is a SaiMtary 'ofthE clinical findings for each patient involved in this study. The findings reported
include the values for the tumour markers Can. (carcinoembryonal antigen) and PSA. (prostate
specific anfigen) and results for efficacy, toxjcity and safety. Table 1 and 2 presents the summary of
patient detgi DGR §7A ar%l%i':ﬁ’A v%i&g}‘él:t.l?ah.gnu may Xox&a.nun dg lf_,d.&% aboi

0.1% of the active compound or more, although the

percentage of the active ingredient(s) may, of course, be
varled and may conveniently be between about 1 or 2% and
about 60% or 70% or more of the weight or volume of the
total formulation. Naturally, Lhe amount of active
compound (s) in each therapeutically useful composition may
be prepared Is such a way that a suitable dosage will be
chtained -in any given unit dose of the compound. Factors
such as golubility, bioavailability, blologlcal half-life,
route of administration, product shelf 1ife, as well as
other pharmacological considerations will be contemplated
by one skilled in the art of preparing such pharmaceutical
Formulations, and as such, a varlety of dosages and

treatment regimens may be desirable.

For oral administration the cowmpositions of the present
invention may alternatively be incorporated with one or
more excipients in the form of a mouthwash, dentifrice,
buccal tablet, oral Bpray, o sublingual orally
adiministered formulation. For example, a mouthwash may be
prepared incorporating the active ingredient {in ‘Tthe
reguired amount in an approprlate solvent, such as a sodium
borate solution {Dobell's Solution). Alternatively, Lthe
active ingredient may he incorporated into an oral solution
such as one containing sodium  borate, glycerine and
potassium bicarbonate, or dispersed in a dentifrice, on

added in. a therapeutically—effective amount to a



49 Table | Arsenous acid sodium salt dose groups 1,3 and 5: 2i Dose 1,nose 3 5mg)'5'(10mg) Dose
5
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composiltion that may include water, binders, abrasives,

flavouring agenbs, foaming agents, and humectants. ,
Alternatively the compositions may be fashioned into a

tablet or scolution form that may be placed under Lhe tongue

i or otherwise dissolved in the mouth.

5.1.2 Injectable Delivery

In certaln circumstances it will be desirable to deliver

the pharmmaceutical compositions discloaad herein
parenterally, intravenously, intramvescularliy, O even

intraperitoneally. Scolutions of the active compcounds as
freebase or pharmacologlcally accepltable salts may be
prepared in water sultably mixed with a surfactant, such as
hydroxypropylcellulose. Dispersions may also be prepared in
glycerol, liguid polyethylene glycols, and mixtures thereof
and in oils. Under ordinary conditions of storage and use,
these preparabions contain a preservative Lo prevent the
growth of microorganisms.

The pharmaceutical Fforms sultable for injectable use
include sterile aquecus solultions or dispersions and
sterile powders for the extemporansous preparation of
sterile injectable solutions or dispersions. In all cases
the foxm 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
agalinst the contaminating action of microorganisms, such as
bacteria and Ffungi. The carrier can be a solvent or
digparsion mediuwn containing, for example, water, ethanol,
polyol (e.g., glycerol, propylene glycol, and liquid

polyethylene glycel, and _the 1like), suitable mixtures



(2 (15mg) Patient initial e
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thereof, and/or iveg@table oills. Proper Fluldity hay be
maintained, for example, by the use of a coating, such as
lecithin, by the maintenance of the required particle size
in the case of dispersion and by the usse of surfaclbants.
The prevention of the acltion of microorganisms can be
facilitated by various antibacterial and antifungal agents,
for example, parabens, chlorobutanol, phenol, sorbic acid,
thimerosal, and the like. In many casss, it will be
preferable to include isotonlc agents, for example, sugars
or sodium chloride. Prolonged absorption of the injectable
compositions can be brought about by the use in the
compositions of agents delaying absorption, £Lor example,

alumindlun monostearats and gelalin.

For parenteral administration in an aquecus solution, for
example, the solubion should be suitably buffered iF
necessary ancd the liquid diluent first rendered isotonic

with sufficlent saline or glucose. These particular aguaous

soiutions are espocially suitable forx intravenous,
intramuscular, subcutaneous and intraperitoneal
acministration. In this connection, a sterile aqueous

medium that can be employed will be known to those of skill
in the art in light of the present disclosure. PFor example,
one dosage may be disselved in 1 ml of ilsctenic NaCl
solution and either added Lto 1000 ml of hypodermoclysis
fluid or injected at the proposed site of infusion. BSome
variation in dosage will necessarlly 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. adminlstration, preparations. should .



Visit | Visit 8 Visit 1 Visit 6 Visit 1 Visit 6 K.F. 7 PSA:0.29 P511:0.16
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maelt sterility, pyrogenicity, and the general safety and
purity standards as required by national or regional

offices of biologics slandards.

Sterile injectable sclutions are prepared by incorporating
the active compounds in  the reguirad amount in the
appropriate solvenlt with several of the other ingredients
enumerated above, as required, followed by filtered
;
sterilization. Generally, dispersions are prepared Dby
incorporating the ‘variocus sterllized active ingredients
into a sterile wvehicle which contains the basic dispersion
medium  and Uhe reguired other ingredients from those
enumerated above. In the case of sterile powders foxr the
preparabion of sterile injectable solutions, the preferred
methods of prepaxation‘are vacuum-drying and freeze-drying
fechniques which- yield a powder of the active ingredient

plus any additional desired ingredient from a previously

sterile—-filtered solulbion thereof.

The compositions disclosed herein may be formulated in a
neutral or salt form. Pharnaceutically-acceptable salts,
inciude the acid addition salbs {(formed with the free amino
groups of the protein} and which are formed with inorganic
acids such as, for example, hydrochloric or phosphoric
aclds, or such organic acids as acelbic, oxalic, tartaric,
nandelic, and the like. Salts formed with the free carboxyl
groups can also be derived from inorganic bases such as,

for example, sodium, poltassium, ammonium, calciuom, ox

ferric hydroxides, and such organic hases as
isopropylamine, trimethylamine, histidine, procaine and the

Iike. Upon formulation, zolutions wlll be administered in a
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manner compatible with the dosage formulation and in such
amount as is Cherapeutically effective. The fermulations
are easily administerved in a wvariely of dosage forms such
ag injectable solutions, drug-release capsules, and Lthe

like,

As used herein, "carrier"™ includes any and all solvenls,

dispersion madia, venicles, coatings, diluents,
antibacterial ancd antifungal agents, ilsotonic and

absorption delaying agents, buffers, carrvier sgolutions,
suspensions, colleoids, and the 1like. The use of guch media
and agents for pharmaceutical active substances iz well
known in the art. Excepl ingofar as any conventlonal media
or agent iz incompatible with the active ingredient, its
use dn the therapeutic compositions 1is contemplated.
Supplementary active ingredients can also be incorporated

into the compositions.

The phrasa *pharmaceutlcally-accepltablie® refers to
molecular entities and compositions that do not produce an
allergic or similar untoward reaction when administered to
a human. The preparation of an agqueous composition that
contains a protein as an  actlive dngredient is well
understood in the art. Typically, such compositions are
prepared as injectables, either as liguid solutlions ox
suspensions; solid forms suitable for solution in, or
suspension in, liguid prior to injectbion can also be

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

In certain embodiments, intranasal sprays, dinhalation,
and/or other aerosol delivery vehicles may deliver the
pharmaceutical compositions. Likewise, the delivecy of
drugs using intranasal Hdﬁfopartidle reginsg and
lysophosphatidyl-glycerol compounds are also well known in

the pharmaceutical arts.

5.2 Target cancexs

"he subjects treated will typically comprise cof mammals and
most preferably will be human subjects e.g. human cancer
subjects. The compounds of the inventiocn may be used alone
or in combination. Additionally the Lreated compounds may
pe utilised with other types of treatwments. TFor example,
the subijeck compounds may be used with other chemotherapies
e.qg. tamoxifen, taxol, methothrexate, hiologicals such as
antibodies, growth factors or lymphokines, radiation etc.
Combination therapies may result in synerglstic results.
The preferred indication is cancer especially the cancers

identified previcusly.

The composilions and  melhods providead herain are
particularly deemed useful for the treatment of primary and
metastatic neoplastic tuwwours inciuding solid tumours such
as breast, central nervous system, colon, ocovarian, kidney,
lung, liver, bladder, prostate, head and neck eltc. More
specifically, tuwwnours, which may be Ltreated by <Uthe
compositions and methoda of the invention, include tumours

of an epithelial origin such as, but nob limited to:
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Lung: ronchogenic carcinoma {squamnous call,
undifferentiated small cell, undifferentiated large cell,
adenccarcinomal, alveolar (hronchiolar) carcinoma,
bronchial adenoma, SarComa,; Lymphoma, chondromatocus
hamartoma, mesotheliorna; Gastrointestinal: oesophagus
( squamous cell carcinoma, adenocarcinomal , gastric
carcinoma, c¢olorectal carcinoma; Urogenital tract: kidney
{adenocarcinema, Wilm's tumour [nephroblastoma], lymphoma,
leukaemia), bladder and urethra (squamous cell carcinoma,
transitional cell «carcinoma, adenocarcinoma), prostate
{(adenocarcinoma, sarcoma) , testis (seminomal ; Liver:
hepatoma {hepatocellular carcinoma); Bone: osteogenic
sarcoma (Osteosarcomas) ; Mervous system: neuroblastoma,
Relinoblastoma, Giioblastoma, Oligodendroglilioma;
Gynaecolegical: cerviz (cervical carcinoma, pre-tumour
cervical dysplasia); Haematoclogic: blood (myeloid leukaemia
[acute and chronic], aculte lymphoblastic leukaemia, chronic
lymphocytic leukaemia), [Hodgkin's disease, non-Hodgkin's
Lymphoma [malignant Ilymphomal; Skin: malignant melanoma,
hasal cell carcinoma, sguamous cell carcinoma, Karposi's
sarcoma and Glands and ducts: adenocarcinoma, papillary
carcinoma and papillary adenccarcinoma. Thus, the Uterm
"oancerous oeell"  as provid@d herein, includes a cell

afFflicted by any one of the above-identified conditions.

The term "leukasmia" refers broadly Lo progressive,
malignant diseases of the blood-forming organs and i3
generally characterized by a distorted preliferation and
development of leukocytes and thedir precursoﬁs in the blood
and  bone nmxxowq‘ Leukaemia ig generally clindcally

classilfled on the basis of (1) the duration and charactern
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of the disease-acute or chronic; (2) the type of cell
involvad; myelold (Hwelogenous), lywphoid (lymphogenous),
or monocytic and (3) the increase or non-increase in the
number abnormal cells in the.blood-leukaemla or aleukasmic
{subleukaenic) . The P388 leukaemia medel is widely accepted
as being predictive of in vivo anti-leukaemic activity. It
is believed that b@mpound thalt teslts positive in the P388
assay will generally exhibit some level of anli-leukaemic
activity in vivo regardless of the Lype of leukaemia being
treated. Accordingly, Uthe present invention includes a

method of treating leukaemia, and, prelferably, a method of

Ctreating acute nenlymphocytic leukaemia, chronic
Lymphocytic leukaenmia, acube granulocytic leukaenia,
chronic granulocylbic leukaemia, acule pronyelocytic

ileukaemia, adullt T-cell leukaemia, aleukaemic leukaemia, a
teukocythemic leukaemia, basophylic leukaemia, blast cell

leukaemia, bovine leukaemia, chronic myelocytic leukaemia,

leukaemla cutils, embryonal leukaemia, aosinophilic
leukaamia, Gross' leukaemia, halry-cell leukasmia,
hemoblastic leukaemia, " hemocytoblastic leukaenia,

nistiocviic leukaemia, stew cell leukaemia, acute monocytbic
F

levkasmia, leukopenic leukaewia, Lymphatic leukaawla,
Lymphoblastic leukaenia, Iymphoecytic leukaemi.a,

lymphogenous leukaemia, lymphoid leukaemia, lynphosarcoma

call leukaemia, mast cell leukaemla, megakaryocytic
leukaemia, micromyeloblastic leukaenia, monocyiic
leukaemia, wmyeloblastic leukaenia, myelocytic leukaewmia,

myeloid granulocytic leukaemia, myelomonooybic leukaenia,
Naegell leukaemia, plasma cell leukaemia, plasmacybic
leukaemia, promyelocytic leukaemia, Rieder cell’ leukaemla,
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Schilling's leukaemia, stem cell leukaemia, subleukaemic

lLeukaemia, and undifferentiated cell leukaemia.

The term "sarcoma®™ generally rsfers to a tumour which is
) made up of a substance like the embryonlc connective tissue
and is generally composed of closely packed cells enbedded
in a fibrillar or homogeneous substance. Sarcomas which can
bhe treated with compound of the invention and opltlonally a
potentiator and/or chemctherapeutle agent  include a
I chondrosarcoma, flbrogarcoma, lym@hosarcomaf melanosarcoma,
MYyXosarcoms, osteosarcoma, Abemethy's sarcoma, adipose
SArCcoma, Liposarcoma, alveolar. soft part Sarcoma,
ameloblastic sarcoma, bobryold savrcoma, chloroma sarcoma,
chorio carcinoma, ewmbryonal sarcoma, Wilms' twnour sarcoma,
endometrial sarcoma, stromal sarcoma, Bwing's sarcoma,
Fascial sarcoma, fibroblastic sarcoma, gliant cell sarcoma,
granulocytic sarcoma, Hodgkin's sarcoma, idiopathic
multiple plgmented Themorrhagic sarcoma, immunoblastic
sSarcoma ofMB cells, 1ymphoma, inmunoblastic sarcoma of T-—
cells, Jénsen's sarcoma, Kaposi's sarcoma, Kupffer cell
sarcoma, anglosarcoma, leukosarcoma, mélignant mesenchymoma
sarcoma, parosteal sarcoma, reticulocyilc sarcoma, Rous
sarcoma, serccystic SALCONA , synovial sarcoma, and

olangliectalitic sarcoma.

1

The term “"melanoma" is taken to mean a tumour arising from
the melanocylic system of the skin and other organs.
Melanomas which can be treated with saild compounds and
optionally a potentiator and/or another chemotheraﬁeutic
agent include, for example, acral-lentiginous melanoma,

amelanotic, melanoma, benign Jjuvenile melanoma, Cloudman's
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melanoma, 591 melanoma, Harding-Passey melanoma, Jjuvenile
malanoma, Jlentigo malilgna melanoma, malignant melanonma,
nodular  melanoma, subungal melanona, and asuperficial

spreading melanoma.

The term "carcinoma" refers to a malignant new growth made
up  of epithelial cells tending to Infiltrate the
surrounding tissues and give rise to nelastases. Exemplary
carcinomas which can be treated with sald compound and
optionally & potentiator and/or & chemotherapeulic agent
include, for example, acinar carcinoma, acinous carcinoma,
adencoyatic carcinoma, adencid cystic carcinoma, carcinoma
adenbma‘tosum, carclnoma of adrenal corbtex, " alveolar
carcinoma, alveolar cell carcinoma, basal cell carcinoma,
carcinoma bagocellulare, basaloid carcinoma, basosguamons
cell carcinoma, bronchioalveolax carc'inoma, bronchlolar
carcinoma, Dbronchogenic carclnoma, cerebriform carcinoma,
cholangiocellular carcinoma, chorionic carcinoma, colloid
caracinoma, comedo carcinoma, corpus carcinoma, oribriform
carcinomar carcinoma en  oulrasse, carcinoma oulkaneum,
cylindrical carcinoma, cylindrical cell carcinoma, duct
caArcinoma, carcinomsa cdurum, embryonal carcinoma,
encaephaloid carxcinoma, epiermold carcinoma, carcinoma
epitheliale adenocides, exophytic carcinoma, carcinoma ex
ulcere, carcinoma Fibreosgum, gelatiniforni carcinoma,
gelatinous carcinoma, glant cell carcinoma, carcinoma
gligantocellulare, giandular carcinoma, granilosa cell
carcinona, hair-matrix carcinoma, haematold carcinoma,
hepatocellular carcinoma, IHurthle cell carcinoma, hyaline

carcinoma, hypemephroid carcinoma, iInfantile embryonal

caroinomna carcinoma in situ, intraepidermal carcinoma,

Ly d

jakl
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intraepithelial carcinoma, Erempecher's carainoma,
Kulchitzky-cell carcincma, large-cell carcinoma, lenticular
carcinoma, carcinoma lenticulare, lipomatous carcinoma,
lymphoepithelial carcinoma, carcinoma medullare, medullarvy
carcinoma, melanotic carcinoma, carcinoma molle, mucinous
carcinoma, carcinoma muciparum, carcincma mucocellulare,
mnucoepldermoid carcinoma, carcinoma mucosun, - IMUCOus
carcinoma, carcinoma myxomatodes, nasopharyngeal carcinoma,
oat cell carclnomna, carcinoma ossificans, osteoid
carcinoma, paplllary carcinoma, periportal carcinoma, pre-
invasive carcinoma, prickle cell carcinoma, pultaceous
carcinoma, renal cell carcinoma of kidney, reserve cell
carcinoma, carcinoma sarcomatodes, schneiderian carcinoma,
scirrhous carcinoma,' carcinoma scrobl, signet-ring cell
carcinoma, carcinoma simplex, small—-caell carcinoma,
solanoid carcinoma, spheroidal cell carcinoma, spindle cell
carcinoma carcinoma apongilosum, SquUAMous carcinoma,
squamous cell  carcinoma, string rarcinoma, - carcinoma
telangiectaticum, carcinoma telangiectodes, transitional
cell. cabcinoma, carcinoma tuberosum, tuberous carcinoma,
vaerrucous carcinoma, and carcinoma villosum.

Additional cancers which c¢an be treated with compound
according to the invention include, for example, Hodgkin's

Discase, Hon-Hodgkin's Lymphoma, muitiple mycloma,

neuroblastoma, breast cancer, ovarian cancer, lung cancex,
rhabdomyosarcoma, primary thremboaytosis, primary
macroglobulinemia, smail-cell Ilung tumours, primary brain
tumours, stomach cancer, coclon cancer, malignant pancreatic
insulancma, malignant carcinoid, unary bladder cancer, pre-

malignant skin leslons, testicular . cancer, Lymphomas,
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thyroid rancer, neurchlastoma, esophageal cancex,
genitourinary  tract cancernr, malignant hypercalcemia,
carvical cancer, endometrial cancer, adrenal corbical

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
netastasised +to the liver, in order to inhiblt the
progregsicn of the neoplastic disease. Preferred methods of
treating these neopilastic diseases comprise admninistering a
composition of arsenic, which elicits an ilmmune response

agalinst tumour cells.

In another specific embodiment, the presenl: Invention
provides compositions and methods for enhancing specific
immunity  in dndividuals suffering from hepatocellulax
carcinoma in order to dinhibit the progression of ‘the
neoplastic disease angd ultimately irradiate all

preneoplastic and neoplastic cells.

Lastly the present invention provides hsp compositions and
methods for enhancing specific dlmmuniity Lo preneoplastic
and neoplastic mampary cells in  women. The present
invention also provides compositiong and metheds for
inhibiting cancer cell proliferation and metastasis. These

compositions can be applied alone or in combination with

each other or with biolcgical response modifiers.
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6. Working examples

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

affective 1n bthe treatment of urogenital cancer.

.1 M=athods and materials

Cancer patilents suffering from prostate and/or urogenital
cancer have been treated in an ICH~-GCP clinical study with
oral arsenous acld sodium salt. The patients were sufferlng
from urogenital cancer, mainly prostate cancer and bone
meltasgtasis, not amenable to any established methods of
therapy and were <Ulreated with arsenous acid sodium salt
over 7 different dosing levels. Arsenous acid sodium salt
iy thought to act as a telomers poison as it is capable of
shortening the telomeres of human cancer cells, which leads
to chromcsomal abnormalities bul doesn’t Inhibit telomerase

activity.

Arsenous acld sodium  sall was taken daily for 14

consecultive days according to the dese level treatment

gcheme below:

Treatment Yevel 1: One capsule each 2.5 mg sodiam meta-
arsenite daily (every 24 hours)

Prior to breakfasl
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Traatment Level 2:

Treatment Level 3:

Treatment lLevel 4:

Patient visits
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Two capsules each 2.5 my arsenous acid
sodiun salt daily
1 prior to dinnexr

1 priecr to breakfast,

Four capsules each 2.5 mg arsenous acid
sodium gsalt daily

1 pricr to breakfast, 2 prior to lunch,
1 prior to dinner

Five capsules each 2.5 wg arsenous acid
sodium salt daily

2 prior to breakfast, 2 prior to Lunch,
1 prior to dinner

Six capsules each 2.5 mg arsenous acid
godiun salt daily

2 prior to breakfasl, 2 prior to lunch,
2 prioxr to dinner

the contrel of the

plamned for

compliance, toxicity and safety and were held as [ollows:

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

Visil: 3

galt

on day 8

of treabtment wibth arsenous acld sodium



PSAt3.67 GSA:1.79 GSA:1.89 GSA:1.89 GSA:2.64 60 Suprisingly, the patients all tolerated the
arsenous acid sodium salt extremely well. No adverse events (AE's) or serious adverse events (SAE'
s) occurred. The study medication did not cause any disturbance of any patient's well-being feeling.
There was no change during the course of the study in any patient's ECG activity, audiometry or
neurological examinations. None of the patients H&d radiotherapy prior to treatment with arsenous acid
sodium salt. The arsenous acid sodium salt.showed a high level of efficacy.

Visit 4: on day 15 (approx. 24 hours) after the completion

of 14 consecutive days of treatment with arsenous

acid sodicm salt

Visit 5: on day 22 (approx. 7 days after the cempletion of
14 consecutive days of treatment with arsenous

acid sodium salt

.
o
ah

on dav 42 (approx. 28 days) after the completion

]
¥
o

of the 14 days consecutive days of treatment with

argenous acld sodium salt

The following target parameters were assessed during this
study: toxicity proflie, efficacy, liver enzyme paraneters
{GEOT, GPT, -G, AP}, kidney function, hasmatology
functions, tumour marker evaluations (Cin and P3SA} and the

pharmacokinetics of arsenous acid godium salt.

6.2 Rasults

Relow is a summary of Lhe clinical findings for each

patient involved 1n this study. The findings reported

include the values for the Lumour markenrs CEA
{carcincembryonal. antigen) and PSA  (prostate specific

antigen) and.resulté for efficacy, btoxicity and safely.

Table 1 and 2 presents the summary of patient details with

PSA and (CBA values:



6.,2.1 Example 1: Patient Histology: Advanced, inoperable, solid prostate cancer with infiltration of the
rectal mucosal wall, 11.02.2004 Stage: Dukes C, pT 4 Gleason score 6 Therapy Since the patient
suffers from a coronary heart disease with a myocardial infarction and implantation of coronary stents,
a radical prostatovesiculectomy could not be performed and a full androgen ablation with a LHHEI
antagonist (one profact s.c injection every 3 Month[é% and an oral a-tiandrogen (an.drocur tablets
dosage Ixl/d after Iunc\%v;as initiated. A palliative transurethral resection of the prostate (TURP) to
ameliorate nMigttBon id SEAGIMEGFITIVERFSH84 STHiS pAtERt BPR B i the®dsheévels 1, 3'and 5
of the arsenous acid sodium salt study.The results for this 61 patient indicate a clinically significant
change in PSA Levels for all 3 1g dose levels. Dose level one (2.5mg arsenous acid sodium salt)
indicated a significant decrease in PSA from 0.29 ngiml to 0.16 ng/ml. This decrease .corresponds to a
reduction in tumour activit 44.03%cBesé le yee (100 SNoU id sodiumsalt) indi an
increase of PSA from 0.16°t0 0.18 nti#mfrDose level'five (124.50ngiarsenots ‘acid sddivmgg salt) in
indicates &nlinerebséthis tiiesfidbml0 [IVil0.18 righwil Nelthe¥ tosd |évelV3 oL & -§hoWed Bhy6
significant changs in tumour activity. Dose level ohe showed & decrease [n tumour size from 20x35mm
to 20x34mm. Dosejlevel thyee also showed a deciease from 20x35 to 20k34mm while dose level|five
showed Hé@hange iNSsize froh: 20x3Anfe Phbsaditdaly Pardffeters®(satély parametérs) shé®ed no
clinically'significant results |atanyiof thecdose {BvelstA: révesisiennereasedndiver ransaminases sGPT
and sGOT was obselved during the intake of arsgnous acid spbdium salt in dose group Il and V (visit 3
and 4). Invigit S the-fransangdnases gimast ietimeddompraral values: T hisincreasy seems 10 be
related t0 the admifiiratiof pf ne nyesigaie g rsenouk SR IS, o [oxn, 2

[

.o 73 BEA 0T34 | PERi0.14 | DEA: 0.1l |[PEA:0.08 | Pun: 0.09.P8A: 0.08
CEA: 1.40 |CEA:1.28 |CEA: 1.28 |CEA:1.17 |c#a: 1.12 |CRA: 1.13

g8, B4 Pan: 0.18 |PEA:0.21 [PsSA: 0.21 |P8A:0.27 |PSA: 0.28 |P8A: 0.24
CEA: 2.59 |CEA:3.38 (CEA: 3.38 |CEA:2.48 |(CREA: 2.51 |[CEA: 2.65

D.R. Gih PEA: 0.45 [ P8A:<0.04 |PSA:<0.04 [ PBA:<0.04 | P8AI<0. 04 [ PEA:<0.04
Clth: 3,45 [CHA:4.65 [CEA: 4.65 (CEA:4.62 |CHEA: 4.68 |CEA: 5,26

Table 2 Arsenous acid sodium salt dose groups 2 and 4

2m;@b§@§ o JOSC A e B
{ Smg) ‘ (LZ2.5mg) R

Patient | |Age Visit 1 |Visit 6 |Visit 1 |Visit 6

initials

H-W. S 59 PER. 925 | P8A: 6.185 | PSA: 6.15 | P8A:  3.67

CEA: 1.79 |CEA: 1.89 {CEA: 1.89 |CHA: 2,64




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 stability. 52 6.2.2 Example 2 :
Patient Histology: Advanced, inoperable, solid prostate cancer with an extraglandular tumour growth
Stage: Dukes C, pT 4 Gleason score 4 Therapy As well as suffering from a prostate carcinoma, this
patient also suffered from a renal cell carcinoma &ce cured by radical nephrectomy) and a
superficial bladder cancer (no tumour recurrence). The patient was included in the study due the
continued risitiy 6F PBAEvels aftepa Ebfipiste Antirdgert ablation With ALHRF#Atad6nist (one profact
s.c injectionsgveny,3 manthskand-aporal aptiandrogen casadexdablets dosage h/gh aftgr-lunch). This
patient took part in the dose levels 1, 3 and 5 of the arsenous acid sodium salt study. The results for

this patient i a clfiCaiy SignifftahtcRang& i FIA levBIOioF aft 3 arseribus atid'§8dium salt
dose levelsuRosedeveloneiindigated axsignifieant decseaseimBRSAdoMm k:61ng/mdte 037 ng/ml.
This decrease gq_rrespond__ 0.2, reducgign:i[\ tumour activiji{ of 77.1%. Dose ﬁvels three and five
indicate a d%%}' A58 6P BSAGrom ¢37 076113 n‘é‘?f%i ad O a_Lrlt%eO.Whéﬂﬁl re lSec(flc\)/léf“g/‘:’'l:f)ose level
three showed atreductioniin tumouanactjvity iof @ fusther 67.56%6,wmihile, deselbvekfiver showed no
significant change, 53 Dose level ane showed a decrease in tumpur size from %g'SX?%”im to
0.0x30mm. Dob8 16l e a126 ShOWGH 4 Gecrease i (e prostaie tumaUr B 60X35 o 50X25mm
while dose tevdl fivk shiowediriolchange ik sizeluent wills arsenocus acid sodium

salt. The arsenous acid sodium salt showed a high level of

efificacy.

6.2.0 Brampls 1: Patient H.F.

Histology: Advanced, inocperable, solid prostate cancer with

infiltration of the rectal nmucosal wall, 11.02.2004
Stage: Dukes C, pT~4 Gleason score 6 Therapy

Since thes patient suffers from a coronary heart disease
with a myocardial infarctién and implantation of coronary
stents, a radical prostatovesiculectemy ‘could not be
performed and a full androgen ablation with a THRH
antagonist (one profact s.c injection every 3 months) and

an oral anbiandrogen (androcur ltablets dosage 1Ixl/d aft

lunch) was initiated. A palliative transurethral resection
of the prostate ({TURP) to ameliorate michburition was

performed in May 2004.

Thig patlent took part in the dose levels 1, 3 and 5 of the

arsenous acid sodium salt study. Tha results for this



The secondary parameters (safety parameters) showed no clinically significant results at any of the
dose levels. Pre-study elevated triglycerides and cholesterol level had been detected which were
unchanged during the course of the study. Glucose levels always appeared elevated which could be
explained by alimentary reasons since blood probes were always taken in the morning after an opulent
breakfast, 'the evaluation/judgement of clinical resﬁﬂnse/pr'ogression 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 prostafel €arice i Withcatextra-capsufaf dmbur Grewa. iStagk: Dilkes® pTa Giédson score 4

Therapy As well,as suffering.fram-a prostate;earcinoma, this patieat alsq suffersdrom regtym cancer.
This patient was included because of the advanced and inoperable situation. An androgen ablation

with. a LHRH'&FEG0R™BLI61E prorabis. Cdjection Every 8 théntAdPhas BEER beBHhEd = %4 This
patient took part incthe dgselevelsis 3 and:hlof the arsenaus agidrsadiunhsalt stuslyrdhegesults for

this patient indicate a clinjcally significant change in PSA levels for al| 3 drug dose levels, Dose levels
eally g 2l 3.dug dose levels,

one and thre8IHdicEIE"A decredsé of BSATrom b.ZLAflng‘ﬁ%P%l '6.1"10ng/‘r{11r'é¥1d 811 ng/mi

respectively.ibese [exekfive:shewed hitnehangedrom .02 hg/mbdiose levelioneishibived:a reduction in

tumour activity of 64,1236 and leyel ihgee, 2 further 67.56%, Dose levelive shpwed ne gigificant
change. Dose level one showed a decrease In. tumour size frof 30x35mm to 30x30mm. Dose levels
three and fivé showed ne thangesdn size.dThe seéontaryparametersisafétyparatieterst8howed no

(Cj'inica"ﬁ significant sesults.at any. of the dase levels. A reversibler apd slightdnerease in,sGPT was
tected.
elecie lavel 3 or 5 .showed any significant change in Ltumour

activity.

Dose level one showed a decrease in tumour size from
20x35mm to 20x34mm. Dose level three also showed a decrease
From 20x35 to 20x34mmn while dose level five showed no

change in size from 20x34wma.

The sacondary parameters (safety parameters) 'showed T
clinically significant resulls at any of the dose levels. A
reversible increase in liver transaminases sGPT and sGOT
was observed during the intake of arsenous acild sodium salt
in dose group I1I1 and V (visit 3 and 4). In visit 5 the
transaminases almost relturned to normal values. This
increase seems to be related to the administraltion of the

investigative drug arsenous acld sodium salt.

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

doge levels three and five, the disease showed stability.



The evaluation/judgement of clinical response/progression 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. Therapy The patient was included in the study due the continued rising of PSA. levels after
suboapsular orchiectomy for androgen ablation. 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 all 3 drug dose levels. Dose level one indicated an increase in PSA from 0.19 ng/mi

to 0.21 ng/mg Dose Ievels three and five indicate an increase of PSA from 0.21 ng/ml to 0.27 ng/mi
and a decr 27100 néSpectlver Dose levels one and three showed an

increase in tumour progression while dose level five showed no significant change. Dose level one
showed an fgncr% |n tu g#r size from 30x30mm to 35x35mm. Dose levels three and five showed

no change from 30x35%im. THE S6&0ndary PaTamEtErs (Safet) pRranbisie) shawed nd dinically

significant resultsatamnyiefrtbeldosetienelsr Ajquresattdy existing elevation of SGGT and thrombocytosis
remained unchanged 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 pakiEdfespdnsetothe Rfsdndiiscacidisodivmsatt.

Therapy

As well as suffering from a prostate carcinoma, this
patient also suffered from a renal cell carcincma (since
cured by radical nephrectomy) and a superficial bladder
cancer (pno tumour recurrence). The .patient was included in
the study due the continued rising of PSA levels after a
complelte androgen ablation with a THRH antagonist (one
profact s.c injection every 3 months) and an oral

antiandrogen {casodex tablets dosage 1xl/d after lLunch).

This patient took part in the dose levels 1, 3 and 5 of the
arsenocus acld sodium salt study. The results for this
patient indicate a clinically s=significant change in P§A
levels for all 3 arsenous acid sodium salt dose levels.
Dose level one indicated a significant decrease in PSA from
1.6l ng/ml to 0.37 ng/ml. This decrease corresponds to a
reduction in tumour activity of 77.1%. Dose levels three
and filve indicate a decrease of PSA from 0.37 to 0.12 ng/ml
and 0.11 to 0.07 ng/ml respectively. Dose level three
showed a reduction in tumour activity of a Ffurther 67.56%,

while doge level five showed no significant change.



56 6.2.5 Example 5: Patient D.B. Histology: Local recurrence of a solid prostate cancer after radical
prostatectomy (stage p112C Gleason. 6) with bladder neck infiltration, inoperable. Stage: Dukes C, PT
4 Gleason score 6 Therapy This patient was included in the study due the continued rising of PSA
levels after radical prostatectomy and complete androgen ablation with a LHR11 antagonist (one
profact s.c injection every 3 months) and an oral aﬁ’c?androgen (casodex tablets dosage Ixi/d after
lunch). This patient took part in the dose levels 1,3 and 5 of the arsenous acid sodium salt study. The
results for thi8 Pftient fritfidate”d Blinidally ihnificafit ERERGE in PSA felistfor driigtdoder@Vels one.

Dose level one irglicated a significant seerease 4y B SA d&rom 0.45 AgAMi to 004 pglwl: dhiss,decrease
corresponds to a reduction in tumour activity of 91'11%-r-= Doseésv?l,s t_h_reer%nd five sh?W d no change
from 0_04 ng/fit “THe MeHsuteifieRf SFticurreions was ot obtainable By any 8f the-standard
measuring m&ans. The sécondarysparameters (Safetysparameters) showed no clinically significant
results at any of the dose levels. A reversible increase of liver transaminases sGOT, sGPT and sGGT

was observed. 67
The secondary parameters (safety parameters) showed no

clinically significant results at any of the dose levels.
Pre-study elevated triglycerides and cholesterol level had
beean detected which were unchanged during the course of the
gtudy. Glucose levels always appeared elevated which could
be explained by alimentary reasons since blood probes were

always taken in the morning after an opulent breakfast.

The evaluation/judgement of clinical response/progression

for all three doze levels was that of a paxtial response.

§.2.3 Example 3 : Patient 5.5,

Histology: Advanced, inoperable, solid, androgen resistant

prostate capcer wlth an extra-capsular tumour growth.
tage: Dukes C, pl 4 Gleason score 4

Therapy

As well as suffering from a prostate carcinoma, this
patient also suffers from rectum cancer. This patient was
included becauss of the advanced and inoperable sgituation.
Aan androgen ablation with a LHRH antagonist {one profact

5.¢ injection every 3 monlthg) has been performed.



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 Exam e 6: Patient H7TW S. ology: Advanced, inoperable, solid
prostate cancer with an extraglandular tumour growth in the bladder neck and pelvic wall and a
dissemination of bone metastases. Stage: Dukes G4pT 4 Gleason score 9 M2 Therapy The patient
was included in the study because of the advanced status of the detected prostate cancer with multiple

bone metastases ipvading the whele,skeleton. feomplete androgen ablationwith g £ HRJL antagonist
(one profact s.c injection every 3 months) and an oral antiandrogen (casodex tablets dosage ixi/d after
lunch) was PFerfored TRIS Patietlt tdok partir the Yd&dleveld Fand 256 the arsehous atid sodium
salt study. Tihewestlts fonthis patient indicate; a elinigallyi sjgnificant.change.in;RSAjevels for both drug
dose levels. DQSEI Leveiil two jq(éiga.ed a. decr%a§q innl?“S‘»g\[Epm (25 ng/ml to 6.15 _ng/mlmwité'u a _
decrease in timour activity 8f'99-159%. Witile 088 16Vl $duit indicdied addciéise sFPstitom 6.15
ng/mi to 3.67mgéei vinthiac furthex tusaurcactivity federetiornt of40.832%6 58;Dose laveltwbIshowed a
decrease in_tumour size from.65x40 15x30mm while dose level four showed no change in size
froga5x40rﬁlr%?]ﬁﬂ#e Es,lgc?or@dr::lﬂr}]ss pgcr)an@g%ﬁ ?s‘"g% y ﬁréarsél” eecﬁgrls %ﬁ'\éWe Onso(;"clrllnel(‘:}raefﬂ)‘/ s?&n‘]rfnfcant results
at any of theHosefevels, Therpatiefitsbgudlity Bf lifeAnas sttongly banalibrated bylarsenbus acid

sodium salt. A pra sfydyelevation,of sGGT. dus 1o, alsphal,consymption warsened,during the course of

the study. The hemoglobin concentration increased from 10.0 to 11.1 g/1 whereas the PSA decreased
from 725 to B&FRigiml. The’&faluatiGrfudgehisnt of-dilfficalespbrseprogressionTor Both dose levels
was that of gipagtial response to the arsenous acid sodium salt.

Dose level one showed a deocrease in. tumour gize [L[rom
30x35mm to 30x3tme. Dose levels three and five showed no

change in size.

The secondary parameters ({safely parameters) showed no
clinically significant results at any of the dose levels. A

reversible and siight increase in sGPT was detected.
The evaluation/Judgement of clinical response/progression

for dose levels one and three was that of a partial

rasponse. Dose level five showed disease gstability.

G6.2.4 Bxample 4: Patient J.8.

Higtology: Advanced, inopsrable, androgen-resistant solid .

prostate cancer with an extra-glandular tumour growth.

Stage: Dukes C, pT 4 Gleason score 8



6.3 Conclusion Overall those patients taking parldose 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 partial response to the
arsenous acid sodium salt with one patient 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 lévels 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 arsenod$'&&R¥Sbdium 59 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, shqwed a surprisingly very positive response for the treatment pf, prostate and/or
urogenital cAHEer &hd idhe rﬁ%?asfa%@@lﬁ( Eiiys }l/% afisvamu e atiten

aims 1.'& c'ompo%itiér‘ﬁ comprising sodium meta-arsenite
for treating metdstatic neoplastic tisesdse ind patiens. 2:% pomposition-comgrisingysodiam

meta-arseng§1§%g%rghn%£%‘gl€irgr}_ for treating bone metastasis in a patient.

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 c¢linically significant change 1In PSA
levels for all 3 drug dose levels. Dose level one indicated
an increase in PSA from 0.19 ng/ml te 0.21 ng/ml. Dose
ievels three and Five indicate an lncrease of PSA from 0.21
ng/ml to 0.27 ng/ml and a decrease of PSA from 0.27 to 0.24
ng/ml respectively. Dose levels one and three showed an
increase in tumour progression while dose level five showed

no significant change.

Doze lavel one showed an increase in tumour size [rom
F0x30mm to 35x35mm. Dose levels three and five showed no

change from 30x35mm.

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

remained unchanged during the course of the study.

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

arsenous acld sodium sali,



3. A composition comprising sodium meta-arsenite according to claim 1 for treating a metastatic lung
tumour in a patient. 4. A composition comprising sodium meta-arsenite according to any of claims 1-3
wherein said composition comprising sodium meta-arsenite is suitable for being administered orally. 5.
A composition according to any of claims 1-4, wherein said composition is for treating metastatic
neoplastic disease in combination with other treatp%ents. 6. A composition according to claim 5,
wherein said other treatment is a chemotherapy. 7°A composition according to claim 6, wherein said

chemotherapy.is selected from.the roug comprising of: tamoxifen; taxol; methothrexate; biologicals;
Q2@ Heample S5- Patzent Do . .
grewth-fagtors ~and-frmphofciies-B—Fhe use of sodium meta-arsenite for manufacture of a

antibodies; =z
pharmaceutical composition for the treatment of metastatic neoplastic disease in a patient 9. The use

of sodium 2taarsenite acEgg:%ﬂg to claim 5 for m%r}_ufagtureotifiadp arme g%%cal £ompasition for the

treatment of bore metastasis in a paa’)t.fé%%rfbe.nf:ﬁe use of sodilim meta-arsenite according to claim 5
for manufactiitecof aphdtmateuticalterhposition forthedreatrient ofsa primary én metastatic lung

tumour in a;patient, 11, ;,I' (h}(g q_§&9&%@dﬂ%Wgta}-@éﬁ%qqujggqording to to any of claims 5-7 Wherein

said sodium metaarsenite Is suitable for being administered orally. 12. The use of sodium
meta-arsenite according to any of claims B-11, wherein said pharmaceutical composition is for the

treatment of mglastafic peoplastic diseasedn camRingtion avith other treatments.  13. The use of
sodium-meta arsenite according to claim 12, wherein said other treatment is a chemotherapy.

Therapy

This patient was included in the study due the continued
rising of PSA levels after radical prostatectomy and
compleéte androgen ablation with a ILHRH antagonist (one
profact s.¢ dnjection every 3 wonths) and an oral
antiandrogen {casodex tablets dosage 1lxl/d after lunch).
This patient took part in the dose levels 1, 3 and 5 of the
arsenous acid sodium gallt study. The results for tThis
paltient indicate a clinically signiflicant changs 1in PSA
levels TFor drug dose levels one. Dose level one indlicated a
significant decrease in PSA from 0.45 ng/ml to 0.04 ng/ml.
fﬁis_decrease corresponds to a reduction in tumour activity
of 91.11%. Dose levels three and five showed no change foHll
0.04 ng/ml.

The measurement of Lumour lesions was not obtainable by any

off the standard measuring means.

The secondary parameters (safely paramelers) showed no
clinically significanlt results alb any of the dose levels. A
reversible increase of liver Cransaminases sGOT, sGPT and

sGGET was cbserved. N



14. The use of sodium-meta arsenite according to claim 13, wherein said chemotherapy is selected
from the group comprising of: tamoxifen; taxol; methothrexate; biologicals; antibodies; growth factors;
and lymphokines. Pharmaceutical compositions compr arsenous acid,sodium salt and i derivatives
intended for the treatment of urogenital cancer and metastasis. Abstract The present application
relates to pharmaceutical compositions and method$ for treatment of urogenital diseases and bone
metastasis in,a human, which pharmaceutical composition contains an effective amount, of arsenous
acid alkaline j()%r‘%ar?ﬁ alkafie #]eé gg??ﬁ&/%r E%hgrirﬁ'gééguefljgalﬁeasc%%%f’ae'd{@%%ﬁfv%ﬁ.aﬁ&ording to
the present idgenti&ng thel alkalineassenoustaeitl métat saktis-sediumemeterarsseritatAEO2Na) or
potassium mata-arseaife(ern) «The effecfiveamountefarsanous.acid alkalie or eafth alkaline metal
salt is 0.0001-1500 mg/kg, preferably 1-1000 mg/kg, more preferably 1-150 mg/kg, and most
preferably 50:3689RGIRg BF bbH§ WWeighyaHy. Tivd @dARAHALI6H-fdim of the pharmaceutical
compositions of the invention is preferably oral, such as a tablet, capsule, powder and/or solution with
a pharmaceutically acceptable carrier, diluent or excipient. No suitable figure

6.2.6 Example 6: Patient H-W.S.

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

pelvic wall and a digsemination of hone metastases.

Stage: Dukes C, pT 4 Gleason score 9 M2

Therapy

The patient was included in Uthe study because of the
advanced status of the detechted proétate cancer with
miitiple bone metastases invading the whole skeleton. A
complete androgen ablation with a LHRII antagonist (one
profact. g.¢  injection every 3 months) and an  oral
antiandrogen {casodex tablets doéag@ ix1/d after lunch) was

performed.

IThis patient took part in the dose levels 2 and 4 of the
argenous acid godiuvom gallt study. The results for this
patient indicate a clinically significant change in PB3BA
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 tTumour activity of 99.15%, while dosa level

four dndicated a decrease of PSA from 6.15 ng/ml to 3.67

ng/ml with a further tumour activity reduction of 40.3



Dose level two showed a decrease in tumour size Ffrom
65x40mm Lo 15x30mm while dose level four showed no change

in size fromlSxdOmm.

The gecondary parameters (safety parameters) showed no
clinically signiflcant results at any of the dose. levels.
The patients’ quality of life was strongly ameliorated by
arsenous acid sodium salt. A pre-study elevation of sGGT
due to alcohol consumption worsened during the course of
the study. The hemoglobin concentration increased from 10.0
t? 11.1 g/} whersas the PSA decreased from 725 to 3.67

rig/ml. .
The evaluation/judgemgnt of c¢linical response/progression

for both dose levels was that of a partial response to the

arsenous aold sodium salt,

6.3 Conclusion

)
Overall those patients taking part in dose levels 1, 3 and
5 showed, for the most part, a reduction in thelir PSA
Jevels and tumour size. Most paltilents showed at least a
partial response to the arsencus acld sodium sallt with one
patient showing a stable disease status. The” pétient in
dogse levels 2 and 4, H-W.S., showed a very c¢lear response
to the arsencus acid sodium salt treatment with PSA levels
decreasing dramatically (99.15%  rxeduction in  tumour
activity) as well as a considerable decrease in tumour
girze. The safelty (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
SAR'S occurring. Overall the oral arsenous acld sodium
salt, even at low doses and for relatively shorl treabment
periods, =showed a surprisingly very posibtive response for
the treatment of prostate and/or urogenital cancer and bone

metastasis,
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A composition comprising sodium meta-arsenite for treating metaslatic neoplastic disease in
a patient,

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

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

A composition comprising sodium meta-arsenite according to any of claims 1-3 wherein said
compositiorn comprising sodium meta-arsenite is suitable for being administered oraily,

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

A compaosition according to claim 5, wherein said other ireatment is 2 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 composition for the
treatment of metastatic neoplastic 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 meatastasis 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 scdium meta-arsenite according to to any of claims 5-7 wherein said sodium meta-
arsetite is suitable for being administered oraliy.

The use of sodium meta-arsenite according o any of claims 8-11, wherein said
pharmaceutical composition is for the freatrmeant of metastatic neoplastic disease in
combination with other freatments. - : ’

13. The use of sodium-meta arsenite according to claim 12, wherein said other treatment

is a chemotherapy.

14. The use of sodium-meta arsenite according to claim 13, wherein said chemotherapy is

selected from the group comprising of: tamoxifen; taxol; methothrexate; biologicals;

antibodies; growth factors; and lymphokines.
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Pharmaceutical compositions compriging oFf
arsenous acid, its sodium salt and its
derivatives intended for the treatment of

urogenital cancer and metastasis.

The pregent application relates to pharmaceutical
compesitiong and wmethods for treatment of urogenital
diseases and hone metastasis in a human, which
pharmaceutical composition containsg an effective amount
of arsenous acid alkaline or earth alkaline metal salt
and/or a pharmaceutically acceptable adjuvant. According
to the present invention, the alkaline arsenocus acid
metal salt 1s sodium meta-arsenita (AsO,Na) or potassium
meta-arsenite {AsO,K) . The effective amount of arsenous
acid alkaline or earth alkaline metal salt is 0.0001-1500
mg/kg, preferably 1-1000 mg/kg, wore preferably 1-150
wg/ kg, and wost preferably 50-100 mg/kg  of body
weight/day. The administration form of the pharmaceutical

compogitions of the invention is preferably oral, such as

a tabletl, capsule, powder and/or solution with a
pharmaceutically acceptable carrier, diluent or
excipient.

No suitable figure



