Pharmaceutical compositions comprising of arsenous acid, its sodium salt and its derivatives intended
for the treatment of urogenital cancer and its metastasis. 1. Introduction Cancer is a significant health
problem in the world. Although advances have been made in cancer detection and treatment, no
vaccine or other univei'sally successful preventivé 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 contpsyyesrie)beehseryesdr ﬁmmmmi.stimIEvmmlbﬁiﬁr@@vé@lﬁnti-tumour
.agents would facilitate cancer prevention and treatment. Unfortunately, cancer is the leading cause of
death, second ogly techeartigiseass, df both treen andlismen s& s fighhehak$tBancer, numerous
techniques have been developed and are the subject of current research directed to ynderstanding the
nature and cajisardt the disvass additendesy famdEbahdsnadreeiib tRteof. 2 fraught
with complications, which often present an array of suboptimal treatment choigces. As such,
chemotherapeutio zgegeninich bossadsdi@d oraahxitESwHa RS ESSdnSive to obtain or
manufacture, which are well tolerated by the patient, and which are easily administered would be a
desirable addition to the therapeutic modalities currently available to the oncologist. Agents that will
selectivelysensitisednakigaant tissue to allow lower doses of radiation or therapy to achieve the same
therapeutic effect with Tess damage to healthy tissues are also desirable. Similarly, agents that prevent
cancer from occurring or reoccurring are also desirable. The present invention remedies these needs
by providingsugh-chémotherapegiit Antsensitising Hgerpgoblem  in the world.

Although advances have been made in cancer detection and

Lreatmenlt, no vaccine oxr. 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 Lo many patients, a
high mortality continues to be observed for many cancers.
The development of improved anti-tumour -agents would

Facilitate cancer prevention and treatment.

Unfortunately, cancer is the leading cause of death, second
only to heart disease, of poth men and women. In the fight
against cancer, nunerous technigues have been developed and
are the subject of cufrent research directed to
understanding the nature and cause of the disease and to

providing methods for t+he control or cure thereof.

Although thousands of potential anti-cancer agents h;ve

, heen evaluated, the treatment of human cancery Iemains



Therefore, the technical problem underlying the present invention is to provide alternative or further
compounds with anti-cancer activity and methods for the clinical use. This problem is solved by the
provision of the embodiments as defined in the claims. The compounds of this invention are useful in
treating cancer. They are effective in inhibiting sugvival and/or growth of cancer cells and/or for
inhibiting undesirable cell growth in general. This invention further provides pharmaceutical and

therapeutic-compositigns %Q’*E%%%Ea&%%@fmﬁ%&t@@%%ﬂt@f@@%@% effegtiye amount of these

compounds and'therapeutic methods and methods of treatment employing such 3 compounds. In
particular, Sibawiehten relaes faaTdthol of eRating Sanct By ad PR AG6H BPHE Al arsenous

acid SOdiU%‘g%ﬁ‘lﬁ;@?‘?'%ﬁgéﬁr%'&-sgfé% fole gf-arsgnig trioxide indhedraamentiof@ancaras described
by several jnventors is different fromkth__is invention, whgreqcs the role of. a‘ri'lsenic WOW%({OL245;
Komipharmhepeativhif) fof-the BBAMIENt SFmaliGhEhAES-WhE imitt fa prifiary timaurs. Also
claimed is adgtfes inhibiting ehaopnalk ealt grawth campitising of arseinbyszatid sodiummadlt and/or

synthetic analogues, modifications and . pharmacologically active fragments thereqf, | re the
present cotibthdeScdmp6sribAR foraliEtiohe? and rggt%o%% i gfa&iﬂbigi%derstood

Saréifesciibed, it s to
that this inventiamis net liwitad tethe pesticulas campoundsimiethodlg sodrapositivns, vendltherapeutic

indications described herein, as such methods, comppgitions, and therapeytic indications, of céurse,
vary. It is ai€0 &b URdersisdd tlhtajcl“fﬁ)e1 ear’?r% %fgé?/ ues%d herein is for the purpose of describing

particular enibadiniéntsianly, and isworintended todivtie e skbpe 6RIHe pfdseRtRRIENtGn, which is

(H“ydeﬁnqgé@éggaagﬂgﬂgedféggn&damage to healthy tissues are also
desirable. Similarly, agents that prevent cancer from
occurring or reoccurring are also desirable. The pre;ent
invention remedies these neads by providing such

chemotherapeutic and sensitising agents.

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

with anti-cancer activity and methods for the clinical use.

This problem is solved by the provision of the embodiments

as defined in the clalms.

The compounds of this invention are ugeful in tlreating
cancer. They are effective in inhibiting survival and/or
growth of cancer cells and/or for inhibiting undesirable

cell growth in general.

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

therapeutic methods and melhods of treatment employing such



As used herein, including the appended claims, singular forms of Words such as "a," "an," and "the"
include their corresponding plural referents unless the context clearly dictates otherwise. Thus, e.g.,
reference to "an organism" includes one or more different organisms, reference to "a 4 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 othervvi_g,le dgfined, all
technical afiemszishtifie tefMsRaEH HEtéfthal® ife SR ThegRinGAL S RmshIv Griderstood by a

person of Qyginapsskill ip; the-ytio-which dhisiinyentian betongs. Altheughaiethodsandmaterials
similar or equivalent to those described herejn can he used in the practice or testing of the:present

invention, SiEhIES RIGHBAS ahll rAaRTRRSErR B85&1Bkd below. All publications, patent applications,
patent, and other references discussed above are provided solely for their disclosure prior to the filing

date of the present application. Nathing herejn.is to be construed as an admission that the invention is
not entitled8%antedate Buch'digdoSurevy’ {’/‘!‘%%% 6ﬁt§ gr%oﬁfn\?ent%)n. All publications, patent
applicationgepatent;sand btherseferentes imentidnetshetein a#é ffcorpatated by tefdféne in their
entirety including all figures and drawings. Prior to setting forth.the, inventigiit maydze belpful to an
understandifg Ers6f fo se"ﬁgrltﬁ%%fin%%ﬁs of certain terms to be used hereinafter. A "patient” for the
purposes df thel phesent inveation includéds hGransiend sHaFRials hafddutdry hidmimals, and

?;QELOFQaQJ%@SlIQg% Ihe .g})etg%l_ﬁlgﬁagg}lilgqgg_to both human therapy and veterinary applications.

Also claimed is a kit for inhibiting abnormal cell growth
comprising of arsenous acid sodium salt and/or synthetic
analogues, modifications and pharmacologically active

fragments thexeof.

Before the present compounds, compositions, formulations,
and methods are described, it is to be understood that this
invention 4is not limited to the particular compounds
methods, compositions, and therapeutic indications
described herein, as such methods, compositions, and
therapeutic indications, of course, vary. 1t is also to be
understood that the temminology .used herein 1is for the
purpose of describing particular embodiments only, and 1is
not intended to limit the scope of the present invention,

which is only defined by the appended claims.

As used herein, including the appended claims, singular

¢ . - T 2 - ER! !
forms of words such as "a," "an," and "the include their
corresponding piural referents unless the context clearly
! r = S ; 1" R |

dictates otherwise. Thus, e.g., reference to "an orgabisil

* EN ey ~ - -
includes one or more different organlsms, reference to "a



5 preferred embodiment the patient is a mammal, and in the most preferred embodiment the patient is
human. The term "animal" refers to an organism with a closed circulatory system of blood vessels and
includes birds, mammals and crocodiles. The term "animal” used here also includes human subjects.
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 rithat lops Hyonigh the metastatic
process. tRe term ™ &ﬁ@gt?ngqnlse used hérein %ﬁteﬁ%a%gr%%%IbQ@itr%?ﬁ fo?lowing:gcombcilned with,
added to,maixasewithgiassed-dveteincubaled Wiee flobed GHRH-8t MdrecvErPRe comMpounds of

present invg&tliog cg:aﬂnbew"acgginést reds by 1y eerventiopakmethod suchasafdr,exantple, parenteral,
oral, and ]irbblcaﬁ and inhalation routes as described herein. As used herein, the term "safe and

effective amodnt trbfers to the quantity of a component that is sufficient to 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 manner of this;ipyention. What is
meant by @ ttesrapetitieamy éfectieahote, i?g ar%%éjlrsl ora ?:"omzb%und of the r;resent

inventionl, effectivg tayieldtheif have the same meaning as commonly
understood by a person of ordinary skill in the art to
which this invention belongs. Although methods and
naterials similar or eguivalent to those described herein
can be used in the practice or testing 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
thelr disclosure prior to the £iling date of the present
application. MNothing herein is to. bhe construed a§~ an
admission that the invention is not entitled to antedate
such disclosure by virtue of its prior invention. A1L
publications, patent applications, patent, and other
references mentioned herein are incorporated by reference

in their entirety including all figures and drawings.

Prior to setting forth the invention it may be helpful to
an understanding therecf To aet forth definitions of

certain terms to be used hereinafter.

A "patient" for the purposes of the present invention
inceludes humans and other animals, wparticularly mammal s,
and other organisms. Thus the methods are applicable to

botlh human therapy and veterinary applications. In the



desired therapeutic response. This amount for example could be effective in delaying the growth,
delaying metastasis inhibiting angiogenesis and/or tolemere and/or causing shrinkage of cancer, either
a sarcoma or lymphoma. The specific safe and effective amount or therapeutically effective amount
will Vary with such factors as the particular conditfon 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 ampfama ¢ specific femiuldtions paiplepsd afd theBwRRire of itk ddingdtiRds or its

derivatives, “An.a @'é‘f%@&e&‘i%ﬁ%’@{ﬂﬁ%‘}?{”ﬂ?@%&ﬂl@%{% of a ¢amRaund or comppsiti.on effective to
depress, suppress or inhibit angiogenesis or result'in amelioration of symptoms  objectively
identifiable improvement in the recipient of the dosage, a decrease in the vascularisation of endothelial

cells or a degrease.ipihenate of angigganasis asnotad by agelinician ariethergualifiedabserver. The

terms "treating cancer," "therapy," and the like refer generi[[y to any im% ov(%rr]sen})ijtlrtgg mammal
having the EARCRIAIErEIh tRE TripFovehehtifbe 55t bed S HeatmBRt With the compdunds of the

present invgptien. Tkhedmprovement;casshe either sebjectivendmahjectivesdFotexamplé sibthe mammal
is human, the patient may note improved vigour or vitality or decreased pain as subjective symptoms
of improverhBAt 8P R3pbA%E 1o & &5 Alternatively, the clinician may notice decrease in tumour

The bterm "anglogenesis" 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 Lo a tumour that develops thyrough

the metastatic process.

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

and topicai and inhalatlon routes as described herein.

As used herein, the term "safe and effeclive amount” refers
to the quantity of a component that is sufficient to yield
a desired therapeulic responge without undue adverse side
effects {such as toxicity, irritation, or allergic
response) commensurate with a reasonable benefit/risk ratio
when used in the manner of this invenltion. What is meant by
a '"therapeutically effective amount™ is an amount of a

compound of the present invention .effective to yield the



7 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 enzypne 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 magnetig}r.esonance tesiéi&? and %oiitron %niiasions testing.
pte

"Inhibiting fHesdreRdh BREFABEN RS BB TValuatsd by Ay accepted iethod of measuring whether
growth of the tumawaellshas beer slowed or-giminished: IThisdathkides girectiviserddtion and
indirect evaluation sych as subjective symptoms, or objecti ' as, diseussed.ahave,Accordingly,
the compoSiiBhE bF tH&invBhHoS A8 %%lrﬁinis?é}r%%et% czﬁ%%é‘%gm%gt%%d" herein is meant
administraton: D& dherapetiticadlyeffective Ubse ofthescaretitate Qg‘enﬂsYéﬂh@Wﬁven%‘ﬁto a. cell

either in cell culture or in a patient. By "therapeutically effective dgse"\hereinis meanta ¢ose that
produces tRE Effects for "W%Il‘)& itallélta?dmeir?%ecfte%é%he'exact dose will depend on the purpose of the
treatment, andevilt besascertainable byidne skilted i iidiart By ki Bchnidies. Wibs known in

the art, adiustments {or systemiewersus lasalized dalivary, aqe. bacheuelait, aanerakiagalth, sex, diet
time of adrﬁlnlstfra ion, élrug Interaction and the severity of the condition may be neceé:sg\ry,
y Cells" herein

and,will.beoiscettainabid-iitht 8 rébnetaserimEntaFEHBY: thbss-adilleb R & Art.

is meant almast apy.cel i1 which mitosis.Qr Meipsisicanhesakiaredoncurrent therapy
Therefore,thepresentinventionrelatedtoa p‘hq[ma%euticﬂar&ti-gggce&gopé)oesgioQICé)rrLgrliéing a
therapeuticEily efigdtive amstint BPardBRGHS Heid $5allim Salt Tepresehted by the following formula (1):

0=As-010M\g¢-yucture of the compounds or its derivatives.

"An anti-angiogenic" amount refer to an amount of a
compound or composiltion effective to depress, suppress O
inhibit angiogenesis or resullt in amelioration of symptoms
associated with an anglogenic disease. The desired result
can be either a subjective relilef of a symptom{s) or an
objectively identillable improvement in the recipient of
the dosage, a decrease in  the vagcularisation of
endothelial cells or a decrease in the rate of angiogenesis

as noted by a clinician or other gualified observer.

The terms "treating cancer," "therapy," and the 1like refer
generally Tto any inprovement in the mammal having the
cancer wherein the improvement can be ascribed to treatment
with the compounds of the present invention. The
improvement can be either subjective or objective. Foxr
example, if the mammal 1is human, the patient may note
improved vigour or vitality or decreased pain as subjective
symplomns of improvement or response to therapy.

Alternatively, the clinician may nolice decrease in tumoux



2. Field of invention The present invention relates to compounds, methods and compositions for the
treatment of primary and metastatic neoplastic diseases, including, but not limited to 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 tumours of the urogenital system; and bladder, kidney, testicular and
metastatic borrecaneei \8uBackdroutdito thesentionT s inagorityesohemetheradettie drugs are

currently deyeloned (of INTVENGYS e Quel e merityihats; 8 CRIGELAGRNIS.dghiever, is now

of interest due to the benefits of easy administration, better patient compliance and the reduction in
cost and thé #tEase ivtheduility oftfifa of thé patiehts” F6r-8XamplaY patiri8 Wit be'dble to undergo

oral treatment fAs.euipatientsy,Lhereforenit is gleay dhat-araldrugs forgances fieatment haye a future
and will play a more important role than they have done in the past. Patient's preferenies and quality

of life issudS tfich 8 Bbcdifithl c&ititiiconditidratidRS h pafidtve TR henttgifieT: precede the
developmenipfiarallyagminisiered drugs i itravenous (whadministratien isi aweajensguiee of
discomfort and stress foé c,a_nper\g(ak)g%]ts and approximat?lyﬂflaao % of patients a%!(edf express a
preference 16t Srar verstis v ch&mothera ??,epré%f‘lrﬁﬁéﬁﬁy because sFthe céhvehience of
administratibn cutsice aclinicaé setting or cureiRbeconceinsainaut previpus ptottemsavithcintravenous
acCesSS.  .an be used to evaluate objective improvement such as
sonograms, nuclear wagnetic resonance testing and positron

emissions testing.

"Inhibiting the growth of tumour cells" can be evaluated by
any accepled method of weasuring whether growth of the
tumour cells has been slowed or diminished. This includes
direct observation and indirect evaluation such as

subjective symptoms or objective signs as discussed above.

Accordingly, the compositions of the invention are
administered to cells. By "administered"” hergin is meant
administration of a therapeutically effective dose of the
candidate agents of the invention to a cell either in cell
culture or in a patient. By "therapeutically effective
doge" herein is meanlt a dose thalt produces the effects fox
which it is administered. The exaclt dose will depend on the
purpose of the treatﬁent, and will be ascertainable by one
skilled in the art using known techniques. As is known in
the art, adjustments for systemic versus localized
"delivery, age, body weight, ugeneral health, sex, diet, time
of administration, drug.interaction and the severlty of the

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



One of the key objectives of the present invention to provide a chemotherapeutic product for the
treatment of cancer and which exhibits high bioavailability, enhanced anti-cancer activity and high level
of safety following oral administration, 3.1 Urogenital Cancer Genitourinary malignancies are
composed of (amongst others) cancers or-the prgstate, bladder, kidney, and testis. The challenges
presented by these malignancies parallel those confronting investigators and. Practicing_ clinicians in
10 treating.al, gl e, of FRBERS. $rI0kiNg. WHiEhJS sianaly asspgiajggwith,the dgyelopment of
lung cancer, is responsible for one third of bladder cancers, and several Studies implicate obesity with
an increaséd sk #0r SwiBAL brakst it kidnépeahcers. 3:2 BladderwbdmderGareibias of the urinary
tract occur;j 99% of the,cases, dirgGtlydn the bladder, 8% in the renal pelvis and 2% in the ureter or
urethra. Bladder cancer is the fourth most common cancer in men and the eighth in women. Estimates
are that 25% of the bladder cancers inmen are related to occupational exposure and 50% to cigarette
smoking. Sypekiagds-a key deferminipgdisk, whichipersists far up te dfyeayrs aftglksmolking cessation.
The choice of treatment js based on disease extent: superficial, invasive or metastatic. Combination
chemotherBP§ T85E4 T Ght mEtRSATC HisEEse. tiFSHRAS Hirttirs afPBRémMBs8Hsitivé and a
number of single:pgents-kesult incshost-teraeregressionsdm 20 io:Ahperceniof tasesiOne regimen is
called the MVAC reei%imen. ch%n ists‘b f copbli?ation tref_:ltn]entlwitg £r;e_thotrexate, vinblastine,
adriamycins(a oxefu |éﬁ€ﬁ§%lﬁ eC|sp &tin:"Sevéra 8Vubr§gareoé"i{?éin dvera few days with the drugs then
being repeated every few weeks for several months. 3.3 Renal Cancer Renal cell carcinoma accounts

for 90 to 93 pgreent of+ T _ :

¥

2. FPield of invention

The presenlt 1nvention relates o compounds, methods and
compositions for the treatment of primary and metastatic
neoplastic dlseases, 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 tumours of the
urogenital system; and bladder, kidney, testicular and

metastatic bone cancer.

3. Background to the Invention

The majority of chemctherapeutic drugs are currently

developed for intravenous_ use._ Oral treatment with anti-



malignant neoplasm's 'arising from tile kidney. Renal 11 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 years of age, although it has been
reported in children as young as 3 years. Renal, cdfcinoma is responsible for approximately 3% of
adult malignancies, and the male to female ratio is 1.5:1. A strong correlation exists between cigarette
smoking an8EBEvefsiet of FEMA SN carkihomaY URdrovER F8&8 R th&iRaytificréd€e the risk for
renal cell caseinemadpclydealycystin kidnay:diseass, dishaies medlitusand-chrenicdialysis. Up to
85% of renal cell carcinomas are of the clear cell type; 5% o 15% of repal cell carcinf, as area
papillary hist&\8git Vari&Rt The Hain-fpedt ‘tregﬂﬁe for CLé’r%é?%“f%elﬁd%a?is%%‘?géryyalthough
radiotherapy mayafso hef reepemendech ts somepeople ahgrironakisedtomart, aribidlodgieal treatment

can be used either, after surgery or w{\e@ a cancer cannot bg re@oveg surgically. Very occasionally,
al%( o lﬂn 2 f% Ora realtment a8 oud Jt‘Ja rentd .o
cancer of th& Kidney will spontaneously improve without any freatment, but this is rare. Chemotherapy

has not yet been shown to be helpful in treating cancer of the kidney. 3.4 Testicular Cancer Testicular

cancer pfimﬁﬁllTYr%fE%% young fmep i the 20 ta 44,year gld age group.uhere it is.themast common

cancer. Overall, testicular cancer is not very common. Testicular cancer responds particularly well to
treatment, drevéver ITRtIT patindtsdrelcurda YPAMEY QetRRGN B UES {GCHa} bf Mieeféstis, arising

by the malignant trapsformation.of 12 primoidialigerm selis: eastitulecdd pergenttesticyiar
neoplasms. This disease is notable for the young age of the afflicted patients, the toti%(?)tent capacity

for .differenf&tiohidithe-Bii6tr cailsiahd B EurkBHigTHigre 458K 56 hefc¥RE O &R Aewl Giagnosed

patients willike gxed.iand ~sincedhenmsventeiisplatn-based-ehematherapgy-abbupOrit 80 percent
of patients with metastatic disease are cured..Surgery, radiotherapy and chemotherapy are the
commonly dsed tréjalt%eirﬁs, dé;‘péﬂr:lL |#i8%oenrt%% stag%%?%ﬁe cancer arﬁ%rwveet%%r %s hasr? sprLad.
Chemotherapinismmeterefténuséd fer noriseminomactestidul ahicameris; Howevdr it Istalsé used for

seminoma, which has spread. .Tesficular cancer can he treated with dlifferepicombinatigns of drugs
with the combination most often used being BEP, Bleomycin, Etoposide and Cisplatin.
asked, express a preference for oral versus iv
chemotherapy, predominantly because of the cqnvenience of
administration oubtside a c¢linical setbing or current

concerns about previous problems with intravenous access.

One of the key objectives of the present invention to
provide a chemotherapeutic preduct for the treatment of
cancer and which exhibits high biocavailability, enhanced
anti-cancer activity and high level of safety following

oral administratiocon.

3.1 qugenital Cancer

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

confronting investigators and pracgticing. clinicians in



3.5 Prostate Cancer Cancer of the prostate is the most common malignancy in men in the 'United
States and the third most common cause of cancer death in men above the age of 55 (after
carcinomas of the lung and colon). Surgery is the most common treatment for early-stage prostate
cancer with radiation therapy being the second. THaere are also different forms of hormonal therapy.
Prostate cancer cells do not tend to grow rapidly like some other types of cancer. For this reason

traditional ghemQtigrapy, diugs Have Netpraven,to be-giteras usefhiy ey have-heendn some of the
other major cancers. Nonetheless, some standard chemotherapies have been shown to be useful

particularly i FABEtEg & EPprosta alderAithdiiyretherd srtrde SHBRMOBISERY driigs approved
by the U.S J=eed:asd IDrug Administration for use ip presiate canecee r 3 axelare(gddeeetaxel),

Novantronee (mitoxangron ﬁ/droch oride) and E cgglo tgfcwestramusti e sodfgr% (Phosglfa_te) - a number
e

h .

of the mosEcdtimdR tharspetities” pr%%gg]for other Cancers ard T h &n *Gftfabel” basis
for late-stage sprostate cancdrdiGhematiesapy is typically utilized in patients 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 common sites of metastases in patients with prostate
cancer are3h& bdhe duhezty @rhargdes. The bone metastases are particularly troublesome in that they
can create intense pain for the patient. 3.6 Secondary Bone Cancer Secondary bone cancer does not
start in the bone, but is the result of cancer cells spreading to the bone from the primary tumour.
Sometimes$ aiily bretarga of bohe isafactey, barinotherpeopieia Almbef oftB6ne“séC@sndaries

develop, often-indifferent,benes intheady. Mtheugh ey pe.af caaeer sanapread tq the bone, the
most common types are cancers of the breast, prostate, lung, kidney and thyroid. The treatment for a

secondary Hdfie BAREE HePENIE R RE tyge Grhifiharg Eamesr. £8r Slnpte iproliatl 8dncer cells
may have bakanawaytfrem the prestaieglang: teavglied in thebleed toithe: baae @ndhegun to grow

and multiply. there. Sq the cancer cells in the bone will respond to the same type of treafment as the
cancercellgki‘rﬂhe%%d’sta?egA% Faddds NI gl

a ARG chRcele
ough a secondary. bone cancer can occur
occupational exposure and 50% to cigarette smoking. Smoking

is a key determining risk, which persists for up Lo 10
years after smoking cessation. The choice of treatment is
based on disease extent: superficial, invasive o
mataétatic.- Combination chemotherapy i1s used to treat
metastatic disease. Urothellal tumours are chemosensitive,
and a number of single agents result in short-term
regressions in 20 to 30 percent of cases. One regimen is
called the MVAC regimen. It consists of combination
treatment with methotrexate, vinblastine, adriamycin

{doxorubilcin} and cisplatin. Several dru

w2

8 are gliven over a
few days with the drugs then being repeated every few weeks

for several months.

3.3 Renal Cancer

Renal cell carcinoma accounts for 90 to 85 percent of

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



14 in any bone in the body, the most commonly affected bones are those of the spine, ribs, pelvis,
skull and the upper bones of the arms and legs. 3.7 Arsenic and Its Medical Uses Arsenic has been
used as a pharmaceutical agent for more than 2400 years to treat a large variety of diseases including
cancer, but it is also a poison and carcinogenic a&ent. With the rapid evolvement of medicine in the
20th century, the use of medicinal arsenic waned rapidly. Interest jn arsenic compounds revived when
it was showiPthat BEf infrabeRbas ddhistition o a?é&igm%ag%nﬁn&%{jyco%%te
responses insa largepaiority #f patients with pewly diaghosead ard=eldpsed asute/ptamykelocytic

leukaemia. Additional trials are underwa¥ in gﬂients with h%emaé%llolgié:allcl\)/laéigganciegland solid

tumours su%ﬁ%iéepsroﬁ‘a‘f ai‘ﬁ%aﬁané?fgﬁﬁ‘c chhcer. K Grawback of arsenic tHoxide 18 that itis
administereidhintsavéneushy tadyin Bé-rmdfusionyfer up to 6 weeks. Albilod stidyiwithiams oral
formulation, of grsenic trioxide in,patients it acule, promyglaeviig leukacmia is ongaipg The
preliminary results Shbw that the efficacy ané3 side effects aré comparable with intravenous arsenic
trioxide. Theasamievwes néted forsppitetidilidy Withr orabletiaairseie tstrastiphide giver-o patients
with acute promyglagicJeukagmia. dfuis, an grel grsenif agent wilysimiay of better effigacy in -
leukaemia and solid tumours and fewer side effects, particularly in patients in whom long term
treatment i§ FeeRir@d, SRGHE v Toste BhetGual§ LotaRe benkdite ot A st Rits #HBbth trivalent
and pentavgjent gxdatiopstates as achemicalyiunstable sulphide arrgxidencer asaasalt of sodium,
potassium or calcium. Trivalent arsenicals corrr}%réisin sol iuTezir?enite and arseniIc1 érigl)gde inhibit

many enzyhf& by FRaciRGRERT BidibGicatida R

th %OSSG&S avaiiablé’su phur groups.ePentavalent
arsenic is grouReoptarcof mitechpndrialkexidativeiphesprrylatiohi ttis thusmibt sbprising that arsenic

trioxide exerts anfi:; jumgyr effecksby activaipg apptpsis ndugtian alfeadive gryqan.species.
inhibition of aifgid§eniesis and in acute promyefocytic eu aémlé c"efls also by degradation of
PML-RARafusisn pretein. Theaesgonst depehd liporeeeiityseddd e Ghabsenic®In 1991 the
National Cancgr, Instifute repgrigd, thaj atsenie troxide-nhibits growth sadpromatas.apaptosis in many
different cancer cell lines'and began a research programme to evaluate its clinical activity in
haematolodie fnafgRaR&es Ssutheas'd e proriysIBEfIE R U HRutE HyElsidfetkaemia, acute
lymphocytiglepkagpiapehresis-myelogenous:eukaemiss aphe-odgkinis iyrhphorralkodgkin's
disease, chronic Jymphocytic leukaemia, myelodysplastic syndrome, ar mugiﬂ Jnyelgma. Itis also
supporting %sgdr%rﬁﬁjsg% t&r%%%%}%ﬁ%hxaagl ;g\(?aﬁlg’ee h(‘)grgglnee%re?gg%ry pro%taté¥ cancer and renal
cell cancerwindrin cervicalcaneer anthrefractonp ransitorareell capeineizadfitie bladdEr Other .
clinical studies are; updgrhaY. inluing Plgse I udieninSplidTmours, Bassd aneroyising

g improve without any treatment, but this is rare.

Chemotherapy has not yet been shown to be helpful in

treating cancer of the kidney.

3.4 Testicular Cancer

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

of the testis, arising by the malignant transformation. of



16 data, NCI-sponsored clinical trials to examine the potential of arsenic trioxide for the treatment of

solid tumours are under way or in the final planning stages. 4.Summarv of the Invention The present

invention relates to a pharmaceutical composition intended for the treatment of urogenital diseases

and bone metastasis and to a method of treating| uch 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 ompg ition conta_'Lns an effectiye amount of
iihe i 5 a S

arsenous acid’ Ak r S&rh alk&iné mef%%ﬁl’%"éﬁ 7 tabfé adjuvant.

orap arﬁealégﬁﬁéally‘accepfg
According e the. present ihventiohs saickalkaline arseheus acid hetalsaltis spdiund niéta-arsenite

carth alklinEE Do St o 6PGOTT500 mols, preferably L1000 makal mors breferably 1180
mg/kg, andlifust Rrefarablys0- ¢00 hgkgiohibody weight/dayr 8aidigrarmacaichi tarhposition
[Neﬂwamyﬁgggsgﬂgg 90 percent of all newly diagnosed patients will
be cured, and, ‘since the advent of cisplatin-based
chemotherapy about 70 to 80 percent of patients }with
metastatic disease are cured.
Surgery, radlotherapy and chemotherapy are the commonly
used treatments, depending on the stage of the cancer and
whether is has spread. Chemotherapy is more often used for
non-seminoma testicular cancers, howevexr jj% is also used
for seminoma, which has spread. Testicular cancer can be
treated with différent combinations of drugs with the
coﬁbination most often used being BEPR, Bleomycin, Etoposide

and Cisplatin.

3.5 Prostate Cancer

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

been shown to be useful ~ particularly in late-stage



oral administration form, wherein said oral administration form is e.g. a tablet, capsule, powder and/or
solution with apharmaceutically acceptablecarrier,diluentot excipient. Said urogenital disease
comprises essentially cancer of the prostate, bladder, kidney and testis. According to the invention, a
chemotherapeutic product comprises of arsenous!&cid sodium salt having the formula (I) O=-As-ONa
Furthermore,theinvention includespharmaceutical compositions comprising such products together
with a pharmesttichfly acveptable cafiétordiluent:StRabhrcarkiers and-difietits af@well known, as

are the pringiples-of formulatiany of epRPEsiionsdBniApSagefJORNRNG for Piakagmiristration.

use in prostate cancer -~ Taxotere® (docetaxel), Novantrone®
(mitoxantrone hydrochloride) and Bmeyl® (estramustine
sodium  phosphate) - a number of the most common
chemotherapeutics approved for other cancers are used on an
“off-iabel” basis for latewstagé ‘prostate cancer.

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 are the bone and lymph
nodes. The boﬁe netastases are particularly troublesome in

that they can create intense pain for the patient.

3.6 Secondary Bone Cancexn

Secondary bone cancer does not start in the bone, but is
the resullt of cancer cells spreading to the bone from the
primary tumour. Sometimes only one area of bone 1s
affected, bult in other peopie a number of bone secondaries
develop, often in different bones in the body. Although any
type of cancer can spread to the bone, the most common
types are cancers of the breast, prostate, lung, kidney and
thyroid. The treatment for a secondary bone cancer depends
on the type of primary cancer. For example, prostate cancexr
cells may have broken away from the prostate gland,
travelled in the blood to the bone and begun to grow and
multiply there. So the cancer cells in the bone will
regspond to the same type of treatment as the cancer cells

in the prostate. Although a secondary bone cancexr ¢an occur



In a further aspect, the invention includes a method for the treatment of cancer in an animal or human
body, the method comprising the simultaneous, separate or sequential administration to the said body
of arsenous acid sodium salt. The Inventor has explored the potency of three arsenic compounds of
different valence and methylation in panels of hugan tumour cell lines in vitro, arsenous acid sodium
salt (As34, dimethylarsinic acid (Ash and arsenic acid (As54"). Surprisingly arsenous acid sodium salt

was the mosf, patent ang, shqyed pptitumour agfivity B2 human fmourpodeLin 48.yis, reason to

develop arsenous acid sodium salt further as a novel arsenic compound. Arsenous acid sodium salt
surprisingly?%és kigré poteht IheitreRdPshawdd difféitiat actiity'ih Iédchebiis, MBRABmMa and
mammary eages lings than As2a@3anArsenays,.acid sodium salt is surprisingly capable of shortening
telomeres of human cancer cells, inducing cellular senescence and chromosomal abnormalities, but
does not directly inhibit the telomerase activity. The effects indicate that arsenous acid sodium salt is a
telomere inhibitoprASeDOUSREId $adMatsal wasskapidly absorbed after both i.v. and p.o.
administration and remained in the plasma for prolonged periods. Surprisingly the bioavailability of oral
arsenous acid sodium salt was approximately 100%. Animal toxicity studies showed that the main
target organs yeateé dohe maroww: anch dnphoidiornghasnihesiarseadbus: gemdisodivkm sait-ean be
administered._orally ig used in lgng-term treat of tients with, solid tumours or
Ieukaemiaeecl%g(r)lse e%/(g?s b o%%he%ﬁgaxﬁfn%r%%toléataelt%e%%e (I\“;/Igrr%)ci)%rg?gne% r(]5Ir inﬁgai%%%on with
another treAtrrémicthodalityneaihtainiiy 4 gobd qublity 6f IIkS THRS compotAd FNBRSOD)-6F the present
invention hag been dgyeloped,as poyslanti;cancaragent # hgcampawld pessesses geed cytotoxic
activity in a panel of 43 human tumour cell lines in vitro with an 1050 value of 0.6 pM. Pronounced
selectivity W&8 bBE&wed iR eunis? cel Hineteddivdd fronfisiRAd Hia, Fidfthary dahterand

melanoma ki head-tothead.campariseparsanaws acie sedium srdivasisurpiisinglyaileast 15-fold
more potent than the clinically used agent arsenic, trioxi?(gce, and had also a 1?3 bﬁ'%gr diﬁggential activity.

Arsenous acid Sodfdnh saitEBRBIRER With SAUSRIFEET (5-EDH o vinbiASHNe fhay &SIt inadditive
effects. Potassiun i the: arseritenradiiced eytaioxis@ctivitp. Invivbarseaousatidsodiums4lt(oraland

patients with newly diagnosed and relapsed acute

promyelocytic leukaemia. Additional trials are underway in
patients with haematclogical malignancies and solid tumours
such as prostate and pancreatic cancer. A drawback of
arsenic trioxide is that it is administered intravenously
daily in 1-~4-hr infusion for up to 6 weeks. A pilot study
with an oral formulation of arsenic trioxide in patients
with acute promyelocytic leukaemia is ongoing. The
preliminary results show that the efficacy and side effects
are comparable with intravenous arsenic trioxide. The same
was noted for a piiot study witﬁ oral ‘telra-arsenic
tetrasulphide given to patients with acute promyelocytic
levkaemia. Thus, an oral arsenic agent with similar or
better efficacy in leukaemia and solid tumours and fewer
side effects, particularly in patients in whom long term
treatment is required, would have costs and quality-of-life

benefits.



intraperitoneal) was surprisingly borderline active in 2/7 subcutaneously transplanted human tumour
xenografts (renal cell carcinoma RXF 944LX and mammary cancer MAXF 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 compound was b%fter, 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 éntbane metasiasisdallowinguisaatmend nvdthya b 38-12501:15x1 Abtainei20 mg of
arsenous acsig sggiurq salt caﬁsules f?'i“ congg%ljtives gféi.iaurprisin I i’gckilg pac')(irentsS algtolerated the
arsenous adid Sodium Saft ex r%]rrfﬁ"eﬁ"}?1 well with no adverse Bverits (Kﬁ's%gr SefioUs adverse events
(SAE' s) ocawritingoThes stlidymmedichtion Hithnotcausecanyndistirhiande ntamrpaties twell-being
feeling. Theye, wasing ghangs dyring theseourse obihe stidydn ANy Ratents F£CG gty audiometry

or neurological examinations. 20 Surprisingly arsenous acid sodium salt, the compound of invention,
has great tHeP&peutd altlsafetyadvapiadedith coimplarisbr ¢ apdernd trioxigeraeserfiéoxide As203

has been shown tQ prolopg 1he QT éﬂ‘i’.LQ{Eiﬂ@?&lﬁ@[reﬁﬁ@t@{}é@@rﬂ@@rw&iﬁ%”@ R{gdispose the
patient to potentially fatal aytipjcal ventricular tachycardja and produce complete atrioventricular block.

Further mor&avEE evdnt& beeGhmiyth TooeSr b Spait e Resid kA arsetic Hioxide include
fatigue, fevemeedeama, chestpainHgprs: reactienssahthe injectionisite (iepainerythama, oedema),

weakness, weight gain, nausea, anorexia, decreased appetite, diarrhoea, or Joose stools, yomiting,
abdominal p\)ﬁlé’lllrl??&spe%g%%%?e thbrgat, fﬁ%%%ﬁ%ﬁéﬁgﬁ, hy%%ﬁgelte?nslé,s hypoﬁ%ﬁ%&eﬁ%ia, fﬁl%/reases in

serum AST(8@QTand/or 4Ll (S@R‘ﬁ)@hyp@kﬂﬁ@ﬁmmpmlmapheaaad@,Eiﬂsbnirﬁia, _
paresthesia, disZn g EIAL,CUAN, EYARNSR: BPIRIAKS, NURGXIA ey ellgienoROYRasal drip,

wheezing, decreased breath. solnds, crepitations, rales, dermatitis, pruritus, ecchymosis, dry skin,
erythema, siWEatiifeachiypeardia, PCatadmormalifes! SiPiasHis cheflsuesiAfleXP BBpet $dspiratory

infection, arthralgiamyaigia.deane paing bagk pain, neck pain, limb pain, leukocytosis, anaemia,
thtombooytopenia, neutopenia (may be febrile), hypotension, hypertension, flushing, pallor, anxiety,

depression, ocular irritation, blurred vision and vaginal haemorrhage. Surprisingly none of these

adverse everisiave heen sbsdrved LUsinghtheromabardendus acighsadienn saktwhichds fhe compound
Ofﬂmrﬂesﬂgig%yggninhibits growth and promoltes apoptosis in many
different cancer cell lines and began a research progranme
to  evaluate its clinical aclbivity din haematologic
malignancles, such as acule promyelocytic leukaemia, acule
myeloid leukaemia, acute lymphocytic leukaemia, chronic
myelogenous leukaemia, non-Hodgkin’s lymphoma, Hodgkin’s
disease, chronic lymphocytic leukaemia, myelodysplastic
syndrome, and multiple myeloma. It is also supporting
research 1n solid tumours, such as advanced hormone-—
refractory prostate cancer and renal cell cancer and in

cervical cancer and refractory transitional cell carcinoma

of the bladder.

Other clinical studies are underway, including Phase II

Studies in Solid Tumours. Based on promising pre-clinical



21 5. Detailed Description of the Invention Methods and compositions for the treatment of primary and
metastatic urological 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 therapeutic efficacy of the arsenous acid sodium salt of the
invention against certain cancers. This invention tfcludes a method of treating primary solid tumours in
a mammal, which involves the administration of a non-lethal and therapeutically effective amount of
arsenous aeRlSodiurl SRt BIPRS Drs! or iR dombihtiont With bie of fhorePtFPApEUtic ag8nts to the
mammal ingReeshefisuchdherapyefhe inventien alsofoeludesa metashtot treatingsdisartlers of the
blood in mammals, which involves the administr%f[

BRI orie Br WEHE Thdpetific Hyer i%n j,Of arsenous acid sod'%lmggsaglt either on its own or
in combinati orie or h&fabetlic Jde .

i$into 'the affected mammal;

4. 8ummary of the Invention

The present invention  relates to a pharmaceutical
composition intended for the treatment of urogenltal
diseases and bone metastasis and toe 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

salt and/or a pharmaceutically acceptable adjuvant.

According to the present invenbion, salid alkaline arsenous
acid metal sait 1s sodium meta-arsenite (AsOﬂkﬂ or

potassium meta-arsenite (AsO;K).

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

Said pharmaceutical composition preferably occurs in an
oral administration form, wherein sald oral administration

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



The arsenic compound of the invention, arsenous acid sodium salt, may be utilised in a variety of
known forms for example as a salt, as an organic/inorganic complex, as an organic chelate or
encapsulated in a drug targeting system. 22 It should be recognised that the invention includes
arsenous acid sodium salt pro-drugs or compoundg that are converted in-vivo to biologically active
forms of the arsenous acid sodium salt. Such pro-drugs may be used to reduce or avoid the toxicity of
the usual plarmaceatical agent o 16 pptinise ¢he fledtmentcamd eHicacy. Aisemeus acidbsodium salt
can be syntgggig &r}égmmercially 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 unreasonable toxicity. Any suitable route of

administratign.of aisenousiadd sqdinn salt gy edised. padsordance Wi e prasans nvention

including but not limited to oral administration, parenteral administration such as intravenous,
subcutaneob¥Cintraffuschiet REintratiseer aiednirafada; rectal or vaginal administration.
Administration may also be made directly into the tumout or through transdermal patches or
implantation devices (particularly for slow release). Topical administration may also be used. The
pharmaceufi€at ebdZitics tB& usBdmaliin the forheadidfk iR dlohogicaiy d8ceptable
(aqueous oeerganic) selutions.calleidal sHspensienkl eiears,oiMaenis pasies, tapsules, caplets,
tablets and g%szhets. It should also be recognised that delayed slow or sustained release forms of

n

administration‘are also included. 23
O=As~0 Na'
Furthermore, the invention Includes pharmacentical

compositions comprising such products together with a
pharmaceutically acceptable carrier or diluent. Suitable
carriers and diluents are well known, as are the principles
of formulation of compositions in unit dosage form and for

oral administration.

In a further aspeclt, the invention includes a method for
the treatment of cancer in an animal or human body, the
method comprising the simultanecus, separalte or sequential
administration to the sald body of arsenous acid sodium

galtlt.

The Inventor has explored the potency of three arsenic
compounds of different valence and methylation in panels of
human tumour cell lines in vitro, arsenous acid sodium salt
(ASBH, dimethylarsinic acid (As®™) and arsenic acid (As™y .
Surprisingly arsenous acld sodium salt was the most potent

and showed anti-tumour activiiy in a human tumour moedel in



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. 5.1 Pharmaceutical FoLmulation Therefore,thepresentinventionrelatestoa pharmaceutical
anti-cancer composition comprising of a therapeutically effectiv.e amount of arsenous acid sodium salt

represented by the following formula (1) 0-As-O-Ne and its pharmaceutically.acceptable salts used for
the manufa%f'uyrﬁfg Of &R %eriftoforc&: e%io sl oeuticali,aecepiahle o

A argenolls = A
reatment olfla cell"pro |ferzﬁ|ve (ﬁqsor er and one or more
pharmaceutisally accepiable adipivant, excipient.dcarriersbaffersdilaentanefoticustopadr

pharmaceufical %liksiﬁ%réllg a Qgegerrergotﬁrgboqgg@gﬁgf the inventign, the cgmpound efdhe invention
can be administered in & pharmaceutica y acceptable formulation. The present . invention pertains to
any pharmadelfficatiy abebptapleifoihilations] sud 88 synthBcl ot aRrad PAIly RS the form of

macromolegylar.complexes, nanacapsiles, miciosphieles, oxbaads, angilipid-kased formulations

including oil-in-water emulsions, micelles, mixed micelles, synthetic membrane vesicles, and resealed
erythrocyteS U FPEAEIHBA LY the Bettdtindnd ¥ pharmactuticahyPBeEsStabf polyiEt the
pharmaceutigalhs 24-aq0eptablg doemulation useddn the mesiechetthe iaventioneancomprise
additional pahl?rqrggncl:g%g%‘%g%?C%%pttaglges not directly inhibit the telomsrase
activity. The effects indicate that arsenous acid sodium
salt is a telomere inhibitor. Arsenous acid sodium salt was
rapidly absorbed after both i.v. and p.o. administration
and remained in the 'plasma for prolonged periods.
Surprisir;gly the biocavailability of oral arsenous acid
sodium salt was approximately 100%. Animal toxicity studies
showed 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 patients with solid tumours or
leukaemia at dose levels below the maximun tolerated dose
(MTD}, alone or in combinalbion with another treatment

modality, maintaining a good quality of life.

This compound (NaAsC;) of the present invention has been
déveloped as novel anti-cancer  agent. The compound
possesses good cytotoxic activity in a panel of 43 human
tumour cell lines in vitro with an IC50 wvalue of (.6 nM.
Pronounced selectivity was observed in tumour cell lines
derived from leukaemia, mammary cancer and melanoma. In a
head~to~head comparison arsenous acid sodium salt was
surprisingly at least 15-fold more potent than the

clinically used agent arsenic trioxide and had also a



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 carrier can be
suitable for injection into the blood. Excipients incllile pharmaceutically acceptable stabilizers and
disintegrants. In another embodiment, the pharmaceutically acceptable formulations comprise
lipid-based foemutations. iy eftheaknowntipid-basedPdragelivery gy Sterig ¢arbe %§é§ in the
practice of the, jventian. Ferinstangs. puili-vesiquiar paspmes MV gilbiamelardiggsomes (also
known as multi-lamellar vesicles or MLV), uni-lamellar liposomes, including small uni-lamellar
liposomes (ale6 khbwritis WeiakiElar ve§ksss6r SURDGHFEge uhitlarhBfar AgS¥dMeS @also known
as large unijlamglarvesjelesorild¥hicamall,be used so long as a sustained release rate of the
encapsulated compounds can be established. In one embodiment, the lipid-based formulation can be
a multi-vesicular liposoMe system. The. composition of the synthetic membrane vesicle is usually a
combinationyef pbosphelipids,ssuabydn combinration svithi steroids;selspecially chdlcompodndol. Other

phospholipids or other |ipids also be used., Examples, of lipids useful.in,syntheti brane
vesicle prodh@ﬁ&ﬁ%%ﬂt?é“bﬁ% héﬁ?d?/lgﬁ)‘/%é%%?%ﬂ%g ha %?/ﬁ:%lél e ('Ljyﬂé dy g

ineg, ﬁhosp atidylserines,
phosphatidyethanalaminas L sphingokipidis pderéblosides, kntganglicsides dieterdblFhbspholipids

including ega phpspiatdylshalingy. 25dpaimiioyiphasehatavicholos. distearaanosphatidylcholine,
dioleoylphospha idy cho ine, é—ﬁpalmitoylphosphatidylglycero ,and dioleoyl hosphatidylglﬁ‘?gerol are
used. In ancﬁﬁ@ﬁé]@bo@ih@erh?—ﬂ‘ié%d?nﬁ%ﬁﬂéﬁ@ﬁntaﬁ]irf’@rtﬁ%%fﬁp&ﬁfdﬁnﬁﬁﬁé‘iﬁ‘ccﬁﬁ fated or

impregnated,into ahig-ahserhable matix: Inaddifignaiie matrbhmay:he pomptsaed of thedsaid
biopolymer. A suitable biopolymer for the present invention can include alg%o %rg__%gr more,
macromolectfeSseldERY frofhthe §iotfRcBhsiting 6t cGARRN EtatiRSfittBhaStn, Vittonectin,
laminin, polygdycolic acidi hyalurenie aeidl, chondyoitinrsuipbate, derymatancsuhphate, hep&tin sulphate,

heparin, fibrin, cellulose, gelatin, polylysine, echinonectin, entactin thé ogpandin, uvomorulin,
biglycan, dei:f)‘rtif?,rélﬁutbsgﬁraﬁ CII:EE{ éren”n’uIa\f;fc‘)fr(ff3 Jé?’th%s%ar%gcr}%grﬁo%%u%ggnto arLiOponmer is well

known in the art. In a preferred embodiment, the therapeutic composition is not immunogenic when

administered tg a human patiet for therapgulic Pupases A fherapgutic compeitian i dte present
invention can include pharmaceutically acceptable salts of the,com onegl;%qtger.ein. P!Earomnaceutically

acceptable $3HenABEYERe &G heaftion daits FRRERE fofidd WithiinoPyanic &6iiE such as, for
example, hydrorhloria an phespberis acids.orsughrerganiceacidsiasiacetic, taxtarict amhdelic and the
like. Physiologically tolerable carriers are well known.in the art. Exemplary of liguid cagriers are sterile
aqueous soIﬁﬁéﬁé"fﬁaﬂ%ohfﬁﬁ%‘d)ematé'ﬁ'aité"inA‘(a&ditioLrg to ﬁﬁ%'af)du\ig '|ngl'r?e/('ji‘()entgsI La(%ind Wgtear, or contain
a buffer suchas sedisnbphosphiate atphysiolegital pehyaués Thfsivloditalconsecutive

days.

Surprisingly the pabtients all tolerated the arsenous acid
sodium salt extremely well with no adverse events (AE’s) or
sarious adverse events (BAE' g) occurring. The study
medication did not cause any disturbance of any patients’
well-being feeling. There was no change during the course
of the study in any patients’ ECG activity, audiomelry or

neurological examinations.



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. Exemplﬁgy of such additional liquid phases are glycerine,
vegetable oils such as cottonseed oil, organic compounds such as ethyl oleate, and water-oll
emulsions. A therapeutic composition contaips a polypeptide of the present inv ntioop, typically an
amount of SHEA5E 6 1N\F&ighE pRFGEN Bf B&§7§ep |aé}%%rﬁwgfé tEbf t(g{é?thgroamp%%%% composition. A
weight pereenteistal matip hyaweight at:palypeptiseitoltotabodmpeditbn. Frilisidraemple 0.1 weight
percent is 0.1 grams of palypeptide per 100.grams.of tatal composifion, The term,spharmaceutically
acceptable“Sait*F&feis to t‘h%sgjéséﬁslo? cc%’r%lﬁ?%}ﬁﬁ S Which retain the biological effectiveness and
properties béthe fréebasesana witich areeb@ihethbly taciivhawttriofaric atRid stieh as
hydrochloric_acid, robromic acid, sulphurig agid. nitiig acid, phogpheric acidemethansgsulfonic acid,
ethenesulfgr‘—?%%u ,Tg?gl’ue%r%s"bzroﬁl%?/;c?g szgﬁ%élicsacid and the like. , The pharmaceutical
compositiohzsumtainirg theactivie ingreaferitrray be inta forraditiiste foRBFAI usd $6FEample, as
tablets, troghes, Jozenges, agyenus oL Qily suspelsions, dispersible powders or granules, emulsions,
hard or soft ca%sijles, or syrups or elixirs, Compositions intended for ?r@l use may be pre ared

7

according e methsaerowd 162 e at’ $6r-the? nraridfatire ! o pharmadeutica
compositiolgét@:pglﬁugh CQIPESIHIORS MRY aeRiaini eneor ersdageniscSeleetedtfadmdhe group
consisting of sweetening agents, flavouring agents, colouring agenés gggcpﬁes‘sergigg aggats in order to
provide ph&fiadeuticARFelbgant ShE PalatBBib Hreparafidns: Tablefs contain the active ingredient in
admixture with e@nitexic pharmaceiticaliy angeptabletdxsipientsy adioinire sweibie f5tdne
manufacture qf tablets. These excipients may be for example, inert diluents, 8 jgadcium
carbonate, ‘SoufllNT cartiGhate, Iac:?i%es,ecf:aaﬂciurﬁl Bﬁg&%{a%[é or sdogd%iu%né"ljé1 tho%p.haﬁ%%ﬁﬁing and
disintegratiagagentssfor exampleasorn s@é;r@h,l@rralgm%“é&éflﬁindirﬁgé’gﬁ?ﬁﬁaﬂ)r eXample starch,
gelatin or a&gg&ggqﬁqbricaggg@gengsﬂ]gg%%amplgmmmﬁearatmﬁmmm& @y talc. The
tablets may be uncoated or they may be coated by known techlq\iqu[gé ég% elg}[1 giﬁci’r;:teg{ﬁtipn and
absorption v BrEGaEtFsHAtEkanal tRIE aRttRerdBy SOUIER a SUstalied abtion over a Ionger period. For
example, atipe delay materiat sushias, glyegrybmonosteasate dreglyeetybdistekpatamay be employed.

They may also be coated by the technic%uestq:escribed In %%U.%}ES%Q&S. 4.4561108; 4,166,452; and

4,265,874, 86 F5iAT BEMOAc tiErapalific tHolets F0r control release. A'pharmaceUtical composition may

also, or alterpatively,, contairenelor nediEvdrlgs, whibk fayase linkedtbia modiiafiid28ent or may be
free within e.compasiian, Visyally. aru sruamay beaadministered ia spmainaiien.iwis 3 modulating
agent as déscribed erein, for a variety of purposes as described below. Examg)les 1c:)‘ft es of drugs
that may be@adminisered Wittt BHeaHRAtng dgeht intlikiéranayetics®ERaesthatics, é*r‘%éhginals,
antifungals, an '@g&q_gjgglfti-qg@@e@gmggnggj(e@sfﬁx@imm'ttamgg:im@)rpatiinﬂampiamies (e.g.,
ibuprofen and indomethacin), ° anthelmintics, antidepressants, antidotes, anjiemetics, aptinistamines,
antihyperteHBIES, arftiAEAAIS BhtimierbRA e %gen?sr?é.lgf? ¢OIchicing F vinca alkaloids),
antimigraingzgg@pts,@@gmicrpg)ﬁls, antipkisychaties, anlipyieticsaantiseplies lertivdigaaling agents
(e.g., protein kinase C inhjbitors or inhibitors of intracellular calcium mobilizatiop)antigethritics,
antithrombifi Zgehitst 'anti%é)r%%%‘fi%rg?gﬁfiibééivegfagﬁt?\ﬁ'&é, appr(‘(ra}ltli‘féQ sukg\frezﬁs%%%ﬂiioactive
drugs, chemigpbdependency dhugs: cathariics, cherhbtiirapsutic dgehls) torondRx téksbral or
peripheral vasodilators, contraceptve ageis, depessants: AUelics, sxReciorantsagravan factors,
hormonal ageﬁ)ts, ﬁyp'n(ﬁfcs,- immunosuppression agents, narcotic antagonists,
parasympathoerimeticg gedatives,stimulants,

gurprisingly none of these adverse events have been
observed using the oral arsenous acid sodium galt, which is

the compound of the present invention.



sympathomimetics,toxins(e.9-,choleratoxin), 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. AqQueous suspensions contain the active materials in a mixture with
excipients suitahia-for thel nmassdachreof asficdus Susfratibpr. Such excipients are suspending
agents, for example sodium_carboxymethyloeltulose, methylcellulose, 29
hydroxy-propylmethylcellulose, sodium alginate polyvinylpyrolidone, gum. tragacanth and gum acacia,;
dispersing aewettihy agedtsamaydreih atgrallp bedliting PROSPRAG ForbEMdiE 16tithin, or
condensati%ré @éq%% ts 8f 'aun 8}{%{' i”o%?Xiﬂ% gﬂt@a@gy acits, for rexample polixyethytene stearate, or
condensation products of etﬁy eneé oxide with long chain aliphatic alcohols, for example
heptadecaethyplenébrytdians!i Or condensation products of ethylene oxide with partial compounds
derived from fatty acids and a hexitol such a polyoxyethylene with partial compounds derived from
fatty acids and hexitol anhydrides, for example polypxyethylenf sorbitan moIrJI%oI%gtP. g'\t;g agueous
suspensionBinay AkedeHENche 8F fitbre prelBR/ativee, or eX8fpbie &t or n-propy
phydroxybenzogte, @neOr 59k GoloUARg-AgeRipcaris bomore:flavoaring agénts: aRBW”E or more
sweetening agents, such as sucrose or_saccharin, Qily s nsions,m formylatedihy suspending
the active iﬁ@%ﬁierﬁ%&%geﬁﬁl@'oil, S%r g%ﬁampﬁe %%ac%%psg(ﬁ}?olir\}zloi ) ggicém(r;}gh or coconut oil, or
in a mineral-pibsughcas iquic patafiiny The oilyisuspeRSIOPS Mnaydshtdif &l Wickddily agént, for
example ber sg}va{hh%rg&argffgn o&ﬁgtyl g@&h&i@wgg@@. agents suc_h as those set forth_ above,
and flavourllh agean mayobe added 1o provide a palatable oral preparation. These compositions may
be preserved by the addition of an anti-oxidant such as ascorbic acid. .Dispersible powders and

granules Suitable for, preparation; af.an Agiegus SUERENSIEN by thaadditipapiwvater provide

i i i ‘ inigtration of a
fumours in a mammal, which involves the administratioc

non—-lethal and therapeutically effective amount of arsenous
acid sodium salt on its own, oI in combination with one or
nore 'therapeutica 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 elther on its own or in
combination with ons or more therapeutic agents into the

affected mammal.

The arsenic compound of Lhe invention, arsenous acid sodium
salt, may be utilised in a wvariety of known forms For
example as a salt, as an organic/inorganic complex, as an

organic chelate or encapsulated in a drug targeting system.



30 the active ingredient in admixture with a dispersing or wetting agent, suspending agent and one or
more preservatives. Suitable dispersing or wetting agents. and suspending agents are exemplified, for
example sweetening, flavouring and colouring agents, may also be present. The pharmaceutical
compositions of the invention may also be in theégrm of oil-in-water emulsions. The oily, phase may
be a vegetable olil, for example olive oil or arachiS™oil, or a mineral oil, for example liquid .paraffin or
mixtures of these, Suitable emulsifying agents m t%e naturally-occurril ums, for e 3 ple gum
acacia or-ghin tra§&edrth, H&turﬁﬁf}&gﬁﬁﬁﬁ& ph%% atigtg}s?forle&‘é%lp%%s%ya ne%? ec%hin, and
compounds g5 @asiial campousds terived: fromsfattydcids and-hexitobanhydridgs: forags@mple sorbitan
monooleate and condensation products of the said paytial con&q:oqus \gygg thylgpe @xide, for example
polyoxyeth{@He® g?%ffan Jrﬁoﬁ’&érlgate%ﬁh;b (Jé%lut?&%(r?g{n%gy also contain sweetening and flavouring
agents. Syeupssand glixirsimay:be formutated. withisWweareamdragentsndor éxanpieglyEsrol, propylene

glycol, sorhitol, or gu%gsem%{c@ formulations | also qontain, a deinulgent ;@ presarvative and

flavouring a{:n&hcl:olourlng agents. The pharmaceutical compositions may be in the form of a sterile

injectable autrRBUSEF olcagenbis saspersiort s Basherdith Ml heFoimuAtEFE8Estding to the

known art using thosgssyitable, dispersing, or wetting, agerts ansksuspendingragants awhigh have been
mentioned above. The sterile injectable preparation may also be in a sterile injectable solution or

.suspensioﬁ%‘éhrﬁﬁifbxic 31 parenterally acceptable diluent or solvent, for example as absolution in
1,3-butane diol. Among the acceptable vehicles and solvents that may be employed are water,

Ringer's solution and isotoni¢ sodium ch_%:ide solugogug] a%dcgti'%, ster&lje_ I?xe%gi%% arg gonventionally
employed d<'a sBient BPRUSpBBihg meditim 2Forthis purpose anysbcfanél ixed ol may be employed

including syntbstie saonbeor diglyeerides. IBeadditdn yiatyhacidsducteds slefcladit find tde in the
preparation gl hieciables; Resageleyls,oldpe prdenaliiomaneutBonamadaabot 1A md per

kilogram of body Wé%%t per: day are useful in the treatment of the-above-indicate? conditions (about

2.5 mg to abset 7 g péopdient perday)t Fer araHIFEAhiEMmmaBoA TRy BE effeltivl) Heated by the

administratj%%fég%%q@t@jg]i&q@gl mg of the compound per kilogram of body weight per day
(about 0.5 mg to about 3.5 g per patient per day). The amount of active ingredient that May be

combined with the carrier materials to produce a single dosage form will vary depending upon the host
treated andhihe patiiculas raode of administradian. Fos exampte; a fofmutatiomittended ot the oral

administration of humans may vary from about.5 to about 93% of the, tgtal compesitioa.fposage unit
forms will g&RgratYy caﬁr}‘aiin Beat%eéefrourﬁ% out’L mg to about 500 Mg of active E|)Jngredient. It will be

understood} howetviothantheuspacifidadserevel oHdRPpdriicaisP pateinlitieEnt don a variety

of factors inig:l%gplg ég}%ftctivityaqjlﬁgg specific;campoungd.employed,dhe ages bedy aveight, general
health, sex, aet time of administration, route of administration,. rate of excretion, drug Cfmbination and
the 32 subcutaneous, intramuscular and intrathecal and intranasal,

rectal ox vaginaf administration. Administration may also
be made directly into the tumour or through transdermal
patches or implantation devices {(particularly for slow

release}. Topical administration may alsoc be used.

The pharmaceutical compositions to be used may be in the
foxm_ of sterile physiologically acceptable (aqueous ox
organic) sclutions, ’coiioidal suspenslons, creams,
ointments, pastes, capsules, caplets, tablets and cachetao.
It should also be recognised that delayed slow or sustained

release Fforms cof administration are also included.



severity of the particular disease undergoing therapy. The dosage effective amount of compounds
according to the invention will vary depending upon factors including the particular compound, toxicity,
and inhibitory activity, the condition treated, and whether the compound is administered alone or with
other therapies. Typically a dosage effective amount will range from about 0.0001 mg/kg to 1500
mg/kg, more preferably 1 to 1000 mg/kg, more preferably from about 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 process or
a method for the treatment of the abovementioned pathological conditions. The compounds of the
present invehtien & BE&d TSRS BrophyttdicRiY 3F therdBRItal§ "o fétdrabRy ik BA-amount that
13 effective againgkthe mertioned: disarders, torawarnastboded-anitnal ifor exarppless-human,
requiring such, treatment, the compounds preferably bejng used.in the form of pharma ical
composition .Jf(?r?‘r?lﬂgtioﬁ‘16?%Hg;‘)rﬁgéeutlr)c%%y-a%%épta Jr%néhsfggien?soénd ggrjff%arl%%:]ut%e#s&is
well-known tadhase of skill imthmar, astisithe devslopmientotsuitsblesgoding andtrEdinent regimens
for using the &)afg%maé caolrrr%“peossitiqgf g}%scsri,beﬂJI%%rgirl na ggriggyag&g%t ‘ gggigp%@qluding
e.g., oral, parenteral, m‘fravenohs, in ran}ésal, and intramuscular administration and formulation. 5.1.1
Oral Deliveryrederaith aygstications, the pharmaceutical compositions disclosed herein may be
delivered via oral-administration 33 to an animal. As such, these compositions may be formulated with
an inert diluent or with an assimilable edible carrier, or they may be enclosed in hard- or soft-shell
gelatin capst # e Bl ets, or they may be incorporated directly with the
food of the diet. The active compounds may even be incorporated with excipients and used in the form
of ingestible taRlets: brecal tables, troghess @apsulesnelexirisi suspensiohst syrups bwafers2 and the
like. The tablets, troches, pills, capsules and the like may alsq contaj following: azbinder, as gum
tragacanth, g%ﬁfa@oerﬁgtg?éﬁ, or%é%éﬁr?;aélfc%ien%éfm?u%‘ﬁja%sléi%alc#}rrg‘ %ﬁgggﬁge; ca\%:disi‘rél{tegrating
agent, such aseoapstarthapatatostirst alginiewacithindctfie ks eriobcantishick ad Hdynesium
stearate; and 2 WGEISPUNG.AGeN! BUC A8 HETG%%.IAGIOPE ARseganan 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 addition to materials of the above 'type, a liquid carrier. Various other
materials mayLhe pregent as coatings or to otherwise modify the physical form of the dosage unit. For
instance, tablets, pills, or capsules may be coated with shellac, sugar, or both. Syrup of elixir may
contain the active compound sucrose as a sweetening agent methyl and propylparabens as
preservativesna dyerand flavousngsuchnad gherrycepbrdnge flamlivsOf estrse fany mdi€rial used in

breparing any (R5a0c, (i form hould, be.plamaseyicalipurs aad sukptanielianopdadc in the
amounts empﬁ)yed. T 84aitidn thefl active ompounds may be

proliferative disorder and one O more pharmaceutically

*y L &
"f.“ T aN 1e OmMpressSet-Io-4ak

acceptable adjﬁvant, excipient, carrier, buffer, diluent
and/or customary pharmaceutical auxiliary. In a preferred
embodiment of the invention. the compound of the invention
can be administered in a pharmaceutically acceptable
formulation. The present - invention pertains to any
pharmaceutically acceptable formulations, such as sygthetic
or natural polymers in the form of macromolecular
complexes, naﬁocapsules, microspheres, or beads, and lipid-
based formulations Including oil-in-water emulsions,
micelles, mixed micelles, synthetic membrane vesicles, and
resealed erythrocytes. In addition to the C‘Qmpozmd and the

pharmaceutically acceptable polymer, the pharmaceutically



34 incorporated intosustained-release preparation 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 composition may be prepared is such a way that a suitable

dosage will be obtained in_any givep.unit doseof,the,compoynd. Factors such as soluhility,
bioavailabiﬁt??%% §§?§§ hfzaﬁ)ffl}(f\‘lg,l’L Fogjté) of %%I?n?niétr%at*i%lrﬁ pr?gl({i%lgt{hg?li?eﬁ%sﬁell as other
pharmacologival cansigeratiens wiklbé icomerhplated byroreesiilagin-the areefprdpdiihg such

pharmacet#iggp})rrp lationg, and as suchgjyﬁiigmigf_dosaggg and trgatment regimens may be

desirable. For oral administration the compositions of the present invention may alternatively be
incorporatathwithane brimadelexcipienistinthe foRMsTie ModiHwdiste derftifiiceBdccatthblet, oral

spray, or subjingual gcallydﬁ%@ggggp formaulation EQr example, a4 mashwash aay hagrepared
incorporating the active ingredient in the required amount in an appropriate solvent, sych as a sodium
Jborate sof#iéh (DEBEWE Sol #igA} LAernaBodIg e active ingreardit &l be fHeorgarated into an
oral solutiofqsueh as:ane cantainingesogdiun barate glycerine-ane potassivonpicathdnate, or
dispersed in a dentifrice, or added in a thera eutlﬁally-ef{%%tmt_aearfountto.a iSicompgggon that may

include wale? bRt bbradivés CAEVoGEIng ale 3

g, %lamlng agehcfg, and htimectarits. Alternatively

the compositiens:mayde fashiopedinte aitablet oe sgltitiamfcranthiataidyberplaepd aindier the tongue

or OtherWisgtdal%i(il\iez%i:nsthgz%ou tj]_'sintegrants . In another embodiment, the
pharmaceutiéally acceptable formulations comprise lipid-
based formulations. &Any of the known Ilipid-based drug
delifery systems can be used in the practice of the
invention. For instance, multi-vesicular liposomes (MVL),
multi-lamellar liposomes (also known as multi-lamellar
vesicles or MLV}, uni-lamellar liposomes, including small
uni-lamellar liposomes (also known as uni-lamellar vesicles
or SUV) and large uni-lamellar liposomes (also known as
large uni-lamellian vesicles or iUV), can all be used s0
long ag a sustained release rate of the encapsulated
coméounds can be established. In one embodiment, the lipid-
based formulation can be a multi-vesicular liposome system.
The composition of the synthetic membrane vesicle is
usually a combination of phospholipids, usually in
combination with steroids, especially cholcompoundol. Other
phospholipids or other lipids may also be used. Examples of
lipids useful in synthetic membrane vesicle production
include phosphatidylgliycerols, phosphatidylcholines,
phosphatidylserines, phosphatidylethanolaminos,’
sphingolipids, cerebrosldes, and gangliosides. FPreferably

phosphollpids including egy phosphatidylcholine, . .



5.1.2 Injectable Delivery In certain circumstances it will be desirable to deliver the pharmaceutical
compositions disclosed herein parenterally, intravenously, intramuscularly, or even intraperitoneally.
Solutions of the active .compounds as freebase or pharmacologically acceptable salts may be
prepared in water suitably mixed with a surfactanbsuch as hydroxypropylcellulose. Dispersions may
also be prepared in glycerol, liquid polyethylene glycols, and mixtures thereof and in oils. Under
ordinary conditlerisbf stokage apblaisk] tHede pidisarations contain a preservative to prevent the
growth of m&ﬁ@%@@f&gﬂsnxg5@9@5@9&@%@5@rméswit@@?lfﬁhm%bﬂ'@d&%mﬂmterile
agueous solutions or dispersions and sterile powders for the extemporaneous preparation of sterile
injectable seliReAE&F eispreiBRB Al d44¢S HE form must be sterile and must be flﬁfaQO the extent

that easy sygingability gxists |1k must,be stakledinder the: conditioss of manufactuseanidestorage and
must be preserved against the contaminating action (%f miqroorgi_lﬁ]lismsbsu%h\igé bxggter@ and fungi.
The carrier EARBEAEGent 8diSHBIRBH ediuREbrtaining: for Sxample, water. ethanol, polyol (e.g.,
glycerol, prapylens glysoband fiquitp pojvetbytenergipcol,_ and- they oike) pdwitatrid mixtures - 36

thereof, and/or 'vegetable oils. Proper fluidity may be maintained,. for example,.jy.the;usgqof a coating,
such as Ieciﬁﬂn, E@ 11’ﬁéﬁhten%}1e§e,%? ﬁé;?eqﬂlxr@d ga!artideog}?dé in the case of d?spere}ion and by the
use of surfactants. Five preventioniofithe detionwfimigtodrganishts careserdcil@ared by 98rious

antibacterial and aptifungal agents. .. {ar example. Paabess.ahisebutangk nhensh sprisacid,

thimerosal, and the like. 1n many cases, it will be preferable to include isotonic agents, for example,

sugars or sédiem ghforide. EreIRYRHEbsObticTP O fEPMectibRELMposifidhs BRR BeBrought about

by the use i the samposifions g, agents delayipuhsDIBtioncia exampleusbminiuay MOpostearate
and gelatin. For parenteral administration in an aqueous sqlutjon, fqQr example, thf s%q:tgn should be

suitably bufféredfiscbtRasPamd Mielliquith BaEATIrElandR IS isOIBRRE Wit SUfficient Saline or
glucose. Thgse panticular agupeussolutiopsiarelespecially suitabtelfor intrayerotls; sitamuscular,

subcutaneous and intraperitoneal administration. In this connection, A sterile,agpeous medium that
can be empRSEH I EE RASWN to‘?ﬁ%é’ g%gkill in the art in Iigght of the’ present disclosure. For

example, oneiddsagermaylbecdissolvenin 1dnkbtRbtonid1adisoTotbP&A® Rt abd8E R0 1000 ml of

hypodermoglysis flyich arinjected at the.propgsed.siteof iafusion; Semewariationtie dasage wil
necessarily occur depending on the condition of the subject bein& treated. The p?son resgonsible for

administrati®f will, aheeven:, aaeAtine e apptopide (e or e HaNATAr sibject "Moreover,

fon human_ pdminisiiationcpreparatiens shadldi ST«nedt sterility, pyrogenigity bedithe-general safety

and purity standards as required by national or regional offices of biologics standards.
therapeutic purposes.

A ‘therapeutic composition of the present invention can
include pharmaceutically acceplable salts of the components
therein. Pharmaceutically acceptable salts include the acid
addition salts that are formed with inorganic acids such
as, for example, hydrochleric on };Shospl'zoric acids, or such
organic acids as acetic, tartaric, mandelic and the like.
Physiclogically tolerable carriers are well known in the
art. BExemplary of liquid carriers are sterile agqueous
solutions that contain no materials in addition to the
acbive ingredients and water, or contain a buffer such as

sodium pheosphate abt physiological pH value,. physiologlcal-



Sterile injectable solutions are prepared by incorporating the active compounds in the required amount
in the appropriate solvent with several of the other ingredients enumerated above, as required,
followed by filtered sterilization. Generally, dispersions are prepared by incorporating the -various
sterilized active ingredients into a sterile vehicle which contains the basic dispersion medium and the
required other ingredients from ,those enumeratéd above. In the case of sterile powders for the
preparation of sterile injectable solutions, the preferred methods of preparation are.yacuum-drying and
freeze-dryifi§ tedtidies Wﬁ@h.yiéfﬂcﬁ‘p&ﬁd&%ﬁﬁg%ﬁgg' g[f%afag(f{;t pﬁﬁg Hhy 'adﬁ\ftfc% desired
ingredient froma previcusly sterileditteted-solution thereaf. il heccempositions distio§éd therein may be
formulated in a neutral or salt form. Pharmaceutically-acceptable salts, include the acid addition salts
(formed wiffPtht fre& BmikiS group§ of e proteljAhd Which are formed with' inorganic acids such as,
for examplerhyskkoahistic osphosphoerigacids] ensucii.grgahic acidy atladeticeoxalics taktaric,
mandelc, and he fie. Sals farmed with e free cahoxyd gigups can alsa be dedyed frgm inorganic
bases such as, for example, sodium, potassium, ammonium, calcium, or ferric hydroxides, and such
organic badssias saprepylanine adididthpianiine 2 histitine: procisd aRd tHe fike "BpBA formulation,

solutions Wi b samipisigeed g, 38 mannsneompaibiewiiinedosage fojmulatian.and in such
amount as is therapedtically effective. The formulations are easily administered in a vagety of dosage
forms suchvasinjetidisle 8bhfior! dtud ol CHEErCAFSRRES, Ahd the e AL UsETHTBIN “carrier”
includes any anpgd all.splvegts, ispetsienaedia, vehicles:eoptings diluentspantibaeterial and antifungal

agents, isotonic and absorption delaging agents, buffers, carrier Iutiongitatéspeor]fsion%{olloids, and
S nown in the

the like. ThelEAERatIch medi iRg hHEAR for Phatmiteutical actve S 7

ances’is we
art. Exceptjirsofanas anyeanventional ypedialdriagent isincompatibfe with theagtivelngredient, its

use In he thetanauic composiions i conismplated. Supslerpentaniagiive narediegis.oan also be
h rase" i

incorporate"ﬁelﬁ Hhe C%%pOSIIthHS. ep armacedutically-acceptablerefersto molecular entities
and compositienshatde notyprodeads aarallefyicksrisitilamatowatd régctidn wWhihadmihistered to a

human. The é)r?ﬁ)&ratigg 0%_%'1?88%%&%80”1&99% that cantains aaretein agisactive ingredient is

well understood in‘the art. ypically, such compositions are prepared as injectables, either as liquid
solutions o BaspErsiors: SOl ¥eitts BaFasIBY o SoRitibnIA 28 s FEpenSIbIRRPIWE F#5F to injection
can also be greparashsT e PreparationaanAlsa be emulsified.

The term “"pharmaceutically acceptable salt" refers to those
salts of compounds which retain . the biological
effectiveness and properties of the free bases and which
are obtained by reaction with inorganic acids such as
hydrochloric acid, hydrobromle acild, sulphuric acid, nitric
acid, phosphoric acid, methanesulfonic acid, ethanesulfonic
acid, atoluenesulfonic acid, salicylic acid and the like.

The pharmaceutical  composition containing the active
ingredient may be in a form suitable for oral use, for
example, asg tablets, troches, lozenges, agueous oxr oily
suspensiéns, dispersible powders or granules, emulsions,
hard or soft capsules, or syrups or elixirs, Compositions
intended for oral use may bhe prepared according to any

method known ta.  the  art . for -.the.. manufacture .. of



39 5.1.3 Nasal Delivery In certain embodiments, intranasal sprays, inhalation," and/or other aerosol
delivery vehicles may deliver the pharmaceutical compositions. Likewise, the deliver/ of drugs using
intranasal micropatrticle resins and lysophosphatidy|-glycerol compounds are also well known in the
pharmaceutical arts. 5.2 Target canders The subjé&cCts treated will typically comprise of mammals and
most preferably will be human subjects e.g. human cancer sut::'{gcts. The compounds of the invention

may be used ATTHRGER dSHbinatSRPRAditbARRy tHE fleattdEdmpttiidE Hidy BRI tiiSEY with other
types of treatmentsitForex@mple, thecsubject ampoundsimaydsg usécbwith other chemaotherapies e.g.

tamoxifen, RxlsTetfobrexate. bigiglealy puh as aatibarlies, arawily [Refays orlympnipiines,
radiation etc.%lomblnatlgn theraples may resuﬁ n sy(%erglstlc res&lts. ep ferreé in ICfIOﬂ IS cancer
especially thedanvetsddertifistspraniduslye Theworapesitonss add: methieds providedvtielein are
particularly gdeeipid ysell-larie Ueaiment of primary and meesialic negRlgsi AW including
solid tumours such as breast, central nervous system, colon, ovarian, kidney, lung, liver, bladder,
prostate, heBdhakeitreck @it aore dpe cificaliyy tunisirs efhhtimalibe arsatsd Byehesddhpositions
and methods gf the, invention, include. tumeurs of an spithelial okigin.such-as, byt nat ligited. to: 40
Lung:bronchogeniccarcinoma(sguamouscell, undifferentiated small cell, undifferentiated large cell,

suitable for the manufacture of tablets. These excipienls

may be for example, dinert diluents, such as calcium

carbonate, sodium carbonate, lactose, calcium phosphate or

sodium phosphate; granulating and disintegrating agents,

for example corn starch, or alginic acid; binding agents,

for example starch, gelatin or acacia, and lubricating

agentg, Tfor example magnesium -stearate, stearic acid or

talc. The tablets may be uncoated or they may be coated by

known techniques 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

distearate may be employed. They may also be coated by the

techniques described in the U.S. Pat. Nos. 4,256,108;

4,166,452; and 4,265,874, to form osmotic therapeutic

tablets for control release. A pharmaceutical composition

may also, or alternatively, contain one or more drugs,

which may be linked to a modulating agent or may be free

within the composition. Virtually any drug may be

administered in combination with a modulating agent as

described herein, for a variety of purposes as described

below. Examples of types of drugs that may be administered

with a modulating agent include analgesics, énaesthetics,

antianginals, antifungals,  antibiotics, anti-cancer drugs



adenocarcinoma)ralveolar(bronchiolar)carcinoma, bronchial
adenoma,sarcoma,lymphoma,chondromatous hamartoma, mesotheliorna;
Gastrointestinal:oesophagus (squamous cell carcinoma, adenocarcinoma), gastric carcinoma,
colorectal carcinoma; Urogenital tract: kidney (adgnocarcinoma, Wilm's tumour [nephroblastomal],
lymphoma, leukaemia), bladder and urethra. (sguamous cell carcinoma, transitional cell carcinoma,
adenocarciﬂo%a.),’ p_rctsa@tel(a%%noggqgg&%g%sa{qo’magﬂt@gf%ﬁ%{g{r@@igg/er'(gegat,oma
(hepatocellular carcmoma%; Bone: osteogenic sarcoma (Osteosarcoma); Nervous system:

neuroblastdap RefisoblastomaGlioblastoiiE @iRjdirrlfdglioma; GyraeeIdYcdi1E&vix (cervical
carcinoma.pre; oLk cervical dysplasia) iHaematalegismblooddmyelaidlaukacmiaiasyite and

chronic], acute lymphoblastic leukaemia, chronic lymphocytic leukaemia), Hodgkin's disease, -
non-Hodglda'§ Jymprioni& haligRant W&H@ﬁﬁf%‘maﬁdﬂﬁﬁ?ﬁﬁ%h%ﬂé%aﬁ%& arcinoma,
squamous cgll garcingmanKanpesis:sarcoma and:&landsand duttsbgeadearcinpma,spapillary
carcinoma and papillary adenocarcinoma. Thus, the term "cancerous cell’ g%f)r%vi ed herein, includes

a cell afflictEaByan 8ﬁéﬁ%e aBbVRIGE IR ESHdifions PR ter i e Gikaemiar referd broadly to
progressivamalignant diseases of éhe blogd-forming:argens and isigenetallirghidvadterized by a

distorted prolferation and development ofleukoeyles, and ey yggurspis. imthelged pnd bone

marrow. LéUkaertia'is generally cllnlcallf§_031353| ed on the basis of (1) the duration and character of
the diseasesatiterdriohitiics (2) the tigé obréllinvoledninyeloidHydlegersid)e fyhishoid

(iymphogegg(ﬁ)_tgrs g@ggytic and,(3) %Qq_irg&rgz{ase or r:%églg@aﬂgg in thesngmbers ahnesmal cells in the.

blood-leukaemia or aleukaemic (subleukaemic). The P eukaemia model is widgﬁla}; accepted as
being predictivd sPrOEIY antiagkaerfeaisivity. IHRISAITEE tharSsRpo i that lests positive in the

P388 assayyull generally exhipit soime, level fanthlepkpenticramivily invvopkeghpiless df the type of
leukaemia being treated. Accordingly, the present invention includes a methgg} l%g&zfi]ggg leukaemia,

and, preferé®RP dmaheDr Featng achte-Hon PRl tic RAGERTA  Eronic ymphocytic
leukaemia a6 gramiiacytic {ptkaamidciromis, granunoyticlleakearhia, adweprdhyelocytic
leukaemia, adult T-cell leukaemia, aleukaemic leukaemig, g Jeykocythemig |eukagmia; Basophylic
Ieukaemia,%&nc%ﬁ?g&ra%sm”ﬁa?%ovine I%%Eg%rsnia, chroniac myelocytic leukaemia, leukaemia cutis,

embryonalpeukeeymiaasdeindpllié tsukaemia, GrossrukaEffa, hairy-cellle adin® REfoblastic

leukaemia, agyiehlasis levkaemiay histiggirtic leykagmja, stemrealbleakaemisy:abuie, monocytic
leukaemia, leukopenic leukaemia, lymphatic leukaemia, lymphoblastic leukaemia, lymphocytic

Ieukaemia,tlijmibﬁl?}ééﬁdt?seléﬁkﬁéﬁhiéﬂ,qifﬁﬁih%icﬂétﬁi(%%ﬁﬁgﬁwﬁfhbsarcoma cell leukaemia, mast cell

leukaemia, megakaryocytic leukaemia, micromyeloblastic leukaemia, monocytic leukaemia,
myeloblastie leukaernia, myelocytic leukaena. myeloidaranulgeyi lkaemia. Jayefamonocyic
leukaemia, NaEGELTEdAEMIA plasma cell feukaemia, plasmacytic eukaemia, promyelocytic
leukaemia,qRidericell deykaehsia, where in the active ingredient 1is mixe
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, liqguid paraffin or olive

oil.

Aqueous suspensions contain the active mnaterials 1n a
mixture with excipients suitable for the manufacture of
agueous suspensions. Such excipients are suspending agents,

for exanple sodium carboxymethylcellulose, methylcellulase,



42 Schilling's leukaemia, stem cell leukaemia, subleukaemic leukaemia, and undifferentiated cell
leukaemia. The term "sarcoma" generally refers to a tumour which is 5 made up of a substance like
the embryonic connectiye tissue and is generally composed of closely packed cells embedded in a
fibrillar or homogeneous substance. Sarcomas which can be treated with compound of the invention
and optionally a potentiator' and/or chemotherapeutic agent include a chondrosarcoma, fibrosarcoma,
lymphosarcoM & B IENOESFROOHRS (KOS AICbIRS Costededrdda 2ABAERy FSHESiHAY hdipose
sarcoma, lippsarcdingyalveokatnsoftRaid Sareoma ramejeblasiie saicomai gieeid sgrcema, chloroma
sarcoma, chorigtcarcinoma, etm?r%onal sarcoma,t\:NiIm 'ltumour sarcoma, e dorga}etr[al(farcoma,
stromal sarcoma; j\':nvﬁnga Sarcd Eflfas%?al 8arComaT fibronlaShic gﬁt@oﬁ‘ﬁa,%&ﬁﬂ & coma,
granulocytic3arcomazkpdgkini=sdrcoing, idiepathiomigitigle pigmentecbHemiosrhagic sarsoma,
immunoblasgg r%?ic&%a of BO glé% Iymg@gwa, in}:rg%%blastig Sarcoma off'CI;-ceIIs, é]g%s%&'é sarcoma,
Kaposi's sarconta, Kupffer cell sarcoma, angiosarcoma, leukosarcéma, maﬁgnant mesenchymoma
sarcoma, paresteakssrEbmee reticuidericadarcomar Rous Bdfuord, IserocystieBartomacsynovial
sarcoma, angdtelangiectaliic;sarcomay, rhederm “melanomay i faken 1o mean,a {Wnouf grising from
the melanocytic system of the skin and other organs. Melanomas which can be treated with said
compounds &HeFBptdnally’& PoIsIfEt6E Biid R 2ONTE A eMotherapButic S§EMERERBRRr example,
acral-lentigipeusimelanoma, amejaeatic_opetanomiasibepighjuvanilesnplanema, ddeudman's 43
melanoma, %?al melanoma, Harding-Passe mel1§1n ma,éLﬂvenile rglelanom& I%ntgigo maligna
melanoma, MaTGn&T TiElaRGhE riddlid MEkhbma, Sibtinghl ReeidREMR Shapetficial spreading
melanoma. phe tdrni "carcinamatirefete 1d aemialifnant nEwigrgwth adee umaof epithdliab tells tending

to infiltrate the sur ing tissugs and give rise to me cemplary carcinomas. which can be
trelat;:-d withasléllif}uggr%%%lgﬁd Ianu oofnftionagITl'\I{%m;)8 i ?gﬁg}%yg{ﬁeﬁ#ﬁg ORI Wi

y a potentiator and/ora chemotherapeutic agent include, for
example, adiarcakeinbma, Beincigrcareinoia Padeictystidaarcinctna catdiditl c9Bfic arcinoma,

carcinoma ggenomaipsum, carainama ofgdrenalcartex, agolar carginomay, alyeglar cell carcinoma,

basal cell carcinoma, carcinoma basocellulare, basaloid carcinoma, basosguamous cell carcinoma,
bronchioalvE¥IaF e$EHMS ArdncRiFtardartinbias BtonchbygnRr IR Ehon tefdbiiorht carcinoma,
cholangiocetlulas sascinemageharignie carcinemacalloith careinema; nosned earcinomactorpus
carcinoma, cribriform carcinoma ca}rcinoma en cuirass e, carcinoma cutaneum, cylindrical carcinoma,
. . aﬁ 3Uucrose é)r saccharin. . . .
cylindrical cell carcinoma, duct carcinoma, carcinoma durum, embryonal carcinoma, encephaloid
carcinoma, eplexmoid carcinoma, carcinoma epithelial adenoides, exophytic carcinoma, carcinoma ex

ulcere, carcinoya fbrasup, gelafiniioni careinoma.gelatinpHscarcinoma, gianicelleargigoma,

carcinoma gigantocellulare, glandular carcinoma, granulosa cell carcinoma, hair-matrix carcinoma,
haematoid cargirerhisehbpatbceliuldraaticiidifia, Hdrthie €all careRitmha, HEHAB tarcihoma,
hypemephrejd cascinania, infantite embryonal cardnemaccarcing ma in situninikaepidesmal carcinoma,

such as‘liquid.paraffin. The olly suspensions may contain a
thickening agent, for example beeswax, hard paraffin or
cetyl alcohol. Sweetening agents such .as those set forth
above, and flavouzing*ragents may be added to provide a
palatable oral preparation. These compositions may be
preserved by the addition of an anti-oxidant such as

ascorbilc acid.

‘Dispersible powders and granules suitable for preparation

of an aqgueous suspension by the addition of water provide



44 intraepithelialcarcinoma,Krompecher'scarcinoma, Kulchitzky-cell carcinoma, large-cell carcinoma,
lenticular carcinoma, carcinoma lenticulare, lipomatous carcinoma, lymphoepithelial carcinoma,
carcinoma medullare, medullary carcinoma, melanotic carcinoma, carcinoma molle, mucinous
carcinoma, carcinoma muciparum, carcinoma mugpcellulare, mucoepidermoid carcinoma, carcinoma
mucosum, mucous carcinoma, carcinoma myxomatodes, nasopharyngeal carcinoma, oat cell

carcinoma, carcinoma Qés'ficnlaé'?é steoid carcingma, papillary carcinomay peripoftal.carginoma,
pre-invasive carcinoma, prickle cell carcinoma, pultaceous carcinoma, renal cell carcinoma of kidney,
reserve celkedaréimpma acmreinoma Sascemaiodes, schrdideriaicarcivdma, tirholi®ESrcinoma,

carcinoma scrofisignetrting celkearcinona. gasginpma.simplex, smalicell cassinemaaseianoid
carcinoma, spheroidal cell carcinoma, spindle cell carcinoma, carcinoma spongiosum, sguamous

carcinoma, B4ERATBHECEII AR RRBRE StrHEPERrciHdRE! carBRofaABRHyieHaRH - O tinoma

telangiectodes, Jransitional gell cancinemay CarcinemA tberoslwy, twbepedseatcinoma, verrucous
carcinoma, and *carcinoma villosum. Additional cancers which can be treated with compound

according to the invention include, for example, Hodgkin's Disease, Non-Hodgkin's Lymphoma,
multiple myeleang; meurehlasiona breasteancel cavarah caheer i ngroaneer ragbdonyosarcoma,

primary thrombagytasts, primary mactopjonulineria, small-pel lyng tuours, fymany brain tumours,
stomach cancer-toloh tancer, malignant pancreatic’ insulanoma, malignant carcinaid, unary bladder
cancer, prexmagligrantskire lpsiaris) ¢esticlilar fcencexsymphomag vg50il or arachis

thyroidcancer peurgblastomeygsgphagedlances, geplignpinaty tiach sancepamatignant bypercalcemia,
cervical cancer, endometrial cancer, adrenal cortical cancer, and prostate cancer. In a specific

embodimentitseiesenefveltisd Provideticdmhposibhs 2hEretodd 48PrERnalEhg, Hnour specific
immunity injagiyidiials,seffering-fram colarsctakeancesmetasiasiged taathediver, én-ordeto inhibit the
progression of the neoplastic disease. Preferred methods of trleat_in%rt]hese jpeopla}s{t{!‘?n difgases
comprise alfAftfSERNG b coRfoSIon- 8 aReHiE WFick BT Eh iMiRtne redporias against tumour
cells. In angtherspesific embediment; fhe:preseninipventibn provides corrpositiony anddrethods for

enhancing s ecif{rc ﬁnmgg@ﬁm _@%\ﬂdualgcsjyégermgnféonh@pﬂ%%lIugaﬁ];l:?&ijﬂg&a,|n grder to |n-h|b|t
the progres foh'of the néeoplastic isease an ultimately irradiate all preneoplastic and neoplastic cells.
axample sorbitan monooleate and condensation products of
the said partial compounds with ethylene oxide, for example
polyoxyethylene sorbitan monooleate. The emulsions may also

contailn sweetening and flavouring agents.

Syrups and elilxirs may be formulated with sweetening
agents, for example glycerol, propylene glycol, sorbitol ox
sucrose. Such formulations may also contain a demulcent, a
preservative and flavouring and ceclouring agents. The
pharmaceutical compositions may be in the form of a sterile
injectable aquéous or oleagenous suspension. This
suspension may be formulated according to the known art
using those suitable dispersing or wetting agents and
suspending agents, which have been mnentioned above. ‘The
sterile injectable preparalion may also be in a sterile

injectable solution or .suspension in a non-toxic



Lastly the present invention provides hsp compositions and methods for enhancing specific immunity
to preneoplastic and neoplastic mammary cells in women. The present invention also provides
compositions and methods for inhibiting cancer cell proliferation and metastasis. These compositions
can be applied alone or in combination with each ®ther or with biological response modifiers. 46 6.
Working examples The following subsections describe the testing of a pharmaceutical composition
comprising atseaeus agid sodivaesalh iy vivausikg cancer patieaist Thegesuis:agmenstsate that
arsenous acid sodium salt agdministered orally is effectjve in the treatment of urogenital ¢cancer. 6.1
Methods anﬁgnﬁgt%ﬁ%fs?&an&é}? paiiéélt_g’ ‘Sllgﬁlé}r%ng fg&r%lﬁrostéf{éogﬁd/ortﬁﬁ)ge%i?éi %%?ﬁave been
treated in arvé@H<GER climidal stublyawitls oraharsenoug atié sodivrhcaait] Therpatigatsasere suffering

from urogenjig) sancer, mANly prostats cancer,And PongMAsAYS, 0! amenabiefo apy established
methods of ergp'y andwere treated with arsenous acid sodium salt over 7 different dosing levels.
Arsenous aeiddsiidium salt i tholght tolaetlasod lsloragre poisvrens ltasehpsblea’ 5ppftening the

telomeres of purgan cangsi cells, WG leadls 1 ciaosPMal apnarpialiics Pyt daesgi i

telomerase activity. Arsenous acid sodium salt was taken-daily for 14 consecutive days according to
the dose level#ratridamestheine BeltwhTredintay Eevel 1°OHE-EahstldEREN 25 Mg sddium

metaarsenit@ﬂamﬁﬁﬁgﬂd&‘.rs)ﬁ{i0&&@9@@%@“ 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 kilogram of body weight per: day are useful in
the treatment of the above-indicated conditions ({(about 2.5
mg Lto about 7 g pér patient per day). ¥For example,
inflammation may  be affectively treated by the
administration of from about 0.0l to 50 mg of the compound
per kilogram of body weight per day (about 0.5 mg to about
3.5 g per patient per day). The amount of active ingredient
that may be combined with the carrier materials to produce
a single dosage form will wvary depending upon the host
treated and the particular mode of administration. For
example, a Forxmulation intended for the oral administration
of humans may wvary from about 5 to about 95% of the total
composiﬁion. Dosage unit forms will generally contain
between from about 1 mg to aboutb 500 mg of active
ingredient. It will be understood, however, that the
specific‘dcse level for any particular patient will depend
upon a variety of factors including Lhe activity of the
specific compound employed, the age, body weight, general
health, sex, . diet time of administration, route of

adminisltration, rate of excretion, drug. comhination and the



a7 Treatment Leval 2: Two capsules each 2.5 mg arsenous acid sodium salt daily 1 prior to breakfast
1 prior to dinner Treatment Level 3.: Four capsules each 2.5 mg arsenous acid sodium salt daily 1 ’
prior to breakfast, 2 prior to lunch, 1 prior to dinner Treatment Level 4: Five capsules each 2.5 mg
arsenous acid sodium salt daily 2 prior to breakfaﬁt, 2 prior to lunch, 1 prior to dinner

severity of the particular disease undergoing therapy. The
dosage effective amount of compounds according to the
invention will vary depending upon factors including the
particular compound, toxicity, and inhibitory activity, the
condition treated, and whether the compound is administered
alone or with other therapies. Typically a dosage effective
amount will range from about 0.0001 mg/kg to 1500 mg/ kg,
more preferably 1 to 1000 mg/kg, more preferably from aboutl
1 to 150 mg/kg of body welght, and most preferably about 50
to 100 mg/kg of body weight. The invention relates also to
a process oxr a method for the treatment of the
abovementioned pathological conditions. The compounds of
the present ilnvention can be administered pgophylactically
or therapeutically, preferably in an amount that is
effective aéainst the mentioned disorders, to a warm-
blooded animal, for example a human, requiring . such
trealment, the compounds preferably belng used in the form

of pharmaceutical cowmpositions.

Formulation of pharmaceutically-acceptable exciplents 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 varlety of treatment regimens, including e.g.,
oral, parenteral, Iintravenous, intranasal, and l1ntra-

mugscular admninistration and formulation.

5.1.1 Orxal Delivery

In certain applications, the pharmaceultical compositions

discloged herein may be delivered via oral. administration



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 0 (start of treatment)
Visit 2: on the first day of treatment with sodium r#ta-arsenite Visit 3: on day 8 of treatment with
arsenous acid sodium salt 48 Visit 4: on day 15 (approx. 24 hours) after the completion of 14
consecutive: dags of trémtrhenfwith ardendiis acidosotigmidaions may be formulated

with an dnert diluent or with an assimilable edible
carrier, or they may be enclosed in hard- or soft-shell
gelatin capsule, or they may be compressed into tablets, or
they may be incorporated directly with the food of the
diet.

The active compounds may even be incorporated with
excipients and used in the form of ingestible tablets,
buccal tables, troches, capsules, elixirs, suspensions,
syrups, wafers, and the like. The tablets, troches, pills,
capsules and the like may also contain the following: a
binder, as gum tragacanth, acacia, cornstarch, or gelatin;
excipients, such as dicalcium phosphate; a disintegrating
agent, such as corn starch, potato staxrch, alginic acid and
the like; a lubricant, such'as magnesium stearate; and a
sweetening agent, such as sucrose, lactose or saccharinlnéy
be added or a flaveouring agent, such as peppermint, 0oil of
wintergreen, or cherry flavouring. When the dosage unit
form is a capsule, it may contain, in addition to materials
of +the above type, a liquid carrier. Various other
materials may be presenlt as coatings or to otherwise modify
the physical form of the dosage wunit. For instance,
tablets, pills, or cépsules may be coated with shelliac,
sugar, or both. Syrup of elixir may contain the active
coﬁpound sucrose as a sweetening agent methyl and
propylparabens as preservatives, a dye and flavouring, such
as cherry or orange flavour, Of course, any material used
in preparing any dosage unit form should be
pharmaceutlically pure and substantially non-toxic in the

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



Visit 5: on day 22 (approx. 7 days after the completion of 14 consecutive days of treatment with
arsenous acid sodium salt Visit 6: on day 42 (approx.'28 days) after the completion of the 14 days
consecutive days of treatment with arsenous acid sodium salt The following target parameters were
assessed during this study: toxicity profile, efficacy. liver enzyme parameters (GOT, GPT, a-GT, AP),
kidney function, haematology functions, tumour rdrker evaluations (CEA and PSA) and the
pharmacokinetics of arsenous acid sodium salt. 6.2 Results Below is a summary of the clinical findings
for each paliBREFRBREEEH thisisthgy. THeRREMRYeHBHRATIRCIUIB TR FERELTBr théRifhour markers
CEA (carciregmpiyvonalaatigen) and PSA (prostate specific antigen) and results for efficacy, toxicity
and safety. Table 1 and 2 presents the summary of patient details with PSA and CEA values: 49
Table 1 Arsenous acid sodium salt dose groups 1,3 and 5: 14.....20se

Typically, these formulations may contain at least about

0.1% of the active compound or moxre, 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 composltion 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, bicavailability, biological half-life,
route of administration, product shelf 1life, as well as
other pharmacological considerations will be contemplated
by one skilled in the art of preparing such pharmaceutical
formulations,. and as such, a variety of dosages and

treatment regimens may be desirable.

fFor oral administration the compositions of the present
invention may élternatively be incorporataed with one or
more excipients in the forxm of a mouthwash, dentifrice,
buccal tablel, oral spray, or sublingual orally
administered formulation. For example, a wmouthwash may be
prepared incorporating the active ingredient in the
required amount in an appropriate solvent, such as a sodium
borate solution (Dobell's Solution). Alternatively, the
active ingredient may be incorporated into an oral solution
such as one containing sodium borate, glycerine and
potassium bicarbonate, or dispersed in a dentifrice, or

added in . a  therapeutically-effective  amcunt to a



1Dose i3siDose 5 ...04 (15mg) (2.5mg) 044(10mg)
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composition that may include water, binders, abrasives,
flavouring agents, foaming agents, and humectants.
Alternatively the compositions may Dbe fashioned into a
tablet or solution form that may be placéd under the tongue

i or oltherwise dissolved in the mouth.

5.1.2 Injectable Delivery

In certain circumstances it will be desiréble to deliver
the pharmaceutical compositlons disclosed herein
parenterally, intravenously, intramuscularly, or even
intraperitoneally. Solutions of the agtive _compounds  as
freebase or pharmacologically acceptable salts may Dbe
prepared in water suitably mixed with a surfactant, such as
hydroxyprepyleellulose. Dispersions may also be prepared in
glycerol, ligquid polyethylene glycols, and mixtures thereof
and in oils. Under ordinary conditions of storage and use,
these preparations conlkain a preservaltive to prevent the
growth of microorganisms.

The pharmaceutical forms sultable for injectable wuse
include sterile aqueous solutions or dispersions and
sterile powders for the extemporanecus preparation of
sterile injectable solutions or dispersions. In all cases
the Lorm must be sterile and must be fluid to the extent
that easy syringability exists. It must be stable under the
conditions of manufaclture and storage and must be preserved
against the contaminating action of microorganisms, such as
bacteria and fungi. The carrier can be a solvent or
digpersion medium containing, for exawple, waler, elhanol,

polyol f{e.g., glycerol, propylene glycol, and liguid

polyethylene glycol,ﬁﬂand:mthen‘likelf sultable mixtures. ...



Patient initial H: ge Visit 1 Visit 6 Visit 1 Visit 6 Visit 1
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thereof, and/or vegetable oils. Proper fluldity may 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 use of surfacltants.
The prevention of the actlon of microorganisms can be
facilitated by various antibacterial and antifungal agents,
for example, parabens, chlorobutanol, phenol, sorbic acid,
thimerosal, and the like. In many cases, it will be
preferable to include isotonic agenkts, for example, sugars
or sodium chloride. Prolonged absorption of the injectable
composltions can be brought about by the use in the
compositiqns of agents delaying absorption, for example,

aluminium monostearate and gelatin.

For parenteral administration in an agqueous solution, for
example, the golution should be suitably buffered if
necessary and the liquid diluent first rendered isotonic |
wlth sufficlent saline or glucose. These particular agueous
solutions are especially suitable Fox intravenous,
intramuscular, gsubcutaneous and intraperitoneal
administration. 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. For example,
one dosage may be dissolved in 1 ml of lisotonic NaCl
solution and either added to 1000 ml of hypodermoclysis
fluid or injected at the proposed site of infusion. Some
variation in dosage will necessarily occur depending on the
condition of the subject being treated. The person
responsible for administration will, in  any event,
determine the appropriate dose for the individual subject.

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



Visit 6 K.F. 75 PSA:0.29 PSA:0.16 PSA:0.16 PSA:0.1B PSA:0.17 PS A:0.18
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meet sterility, pyrogenicity, and the general safety and
purity standards as required by national or regional

offices of biologics standarxds.

Sterile injectable soclutions are prepared by incorporating
the active compounds in the required amount in the
appropriate solvent with several of the other ingredients
enumerated above, as required, followed by filtered
sterilization,. Generally, dispersions are prepared by
incorporating the various sterilized active ingredients
into a sterile wvehicle which contains tﬁe basic dispersion
medium and the reguired other ingredients from those
enumerated above. In the case of sterile powders fér the
preparation of sterlle injectable solutions, the preferred
methods of preparation-are vacuum—drying and freeze-drying
techniques which-yield a powder of the active ingredient

plus any additional desired ingredient from a previously

asterile—~filtered solution thereocf.

The compositions disclosed herein may be formulated in a
neutral or salt form. FPharmaceutically-acceptable salts,
include the acid addition salts (formed with the free amino
groups of the protein) and which are formed with inorganic
acids such as, for example, hydrochloric or phosphoxic
acids, or such organic acids as acetic, oxalic, tartaric,
mandelic, and the like. Salts formed with the free carboxyl
groups can also be derived from inorganic bases such as,
for example, sodium, potassium, ammonium, calciuam, or
ferric hydroxidas, and such organic bases as
isopropylamine, trimethylamine, histidine, procaine and the

1ike. Upon formulation, solutions will be administered in a
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manner compatible with the dosage formulation and in such
amount as is therapeutically effective. The formulations
are easlly 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,
dispersion media, vehicles, coatings, diluents,
antibacterial and antifungali agents, isotonic and
absorption delaying agents, buffers, carrier solutions,
suspensions, colloids, an the like. The use of such media
and agents for pharmgceutical active substances 1isg well
known in the art. Except insofar as any conventional media
or agenﬁ is incompatible with the active ingredient, its
use d1in the therapeutic compositions is contemplated.
Supplementary active ingredients can also be incorporated

into the compositions.

The phrase "pharmaceutically—~acceptable" 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 agueous composition that
contains a ©protein as an active dngredient 1s well
understood in the art. Typically, such compositions are
prepared as injectables, either as liguid solutions or
suspensionsg; solid forms suitable for solution in, ox
suspension in, liquid prier to injection can also be

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

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

the pharmaceutical arts.

5.2 Targelt canders

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 subiject co@pounds may be used wilth other chemotherap;as
e.g. tamoxifen, taxol, methothrexate, biologlcals such as
antibodies, growth factors or Ilymphokines, radiation etoc.
Combination therapiles may result in synergistic results.
The preferred indication is cancer especially the cancers

identified previously.

The compesitions and melhods provided herein are
particularly deemed useful for the treatment of primary and
metastatic neoplastic tumours including scolid tumouxs such
as breast, central nervous system, colon, ovarian, kidney,
lung, liver, bladder, prostate, head and neck etc. More
specifically, tumours, which may be treated by the
compositions and methods of the inventicn, include tumours

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

undifferentiated small cell, undifferentiated large cell,

adenocarcinoma), alveolar {bronchiolar) carcinoma,
bronchial adenoma, saArCcoma, lymphoma, chondromatous
hamartoma, mesotheliorna; Gastrointestinal: ocesophagus
{ sguamous call carcinoma, adenccarcinoma) , gastric

carcinoma, colorectal carcinoma; Urogenital tract: kidney
{adenocarcinoma, Wilm's tumour {nephroblastomal, lymphoma,
leukaemia), bladder and urethra (squamous cell carcinoma,
transitional cell «carcinoma, adenoccarcincma), prostate
{adenocarcinoma, garcoma) , testis {seminoma) ; Liver:
hepatoma (hepatocellular caxcinqna); Bone: osteogenic
sSarcoma (Osteosarcoma); Nervous sysltem: neuroblastoma,
Raetinoblastoma, Glioblastoma, Oligodendroglioma;
Gynaecological: cervix (cervical carcinoma, pre-tumour
cervical dysplasia); Haematologic: bleood (myeloid leukaemia
[acute and chronic], acute lymphoblastic leukaemia, chronic
lymphocytic leukaemia), Hodgkin's disease, non-Hodgkin's
Lymphoma f[malignant Llymphomai: Skin: malignant melanoma,
basal cell carcinoma, sqguamous cell carcinoma, Karposi's
sarcoma and Glands and ducts: adenocarcinoma, papillaxry
carcinoma and papillary adenccarcinoma. Thus, the term
"cancerous cell" as provided herein, dincludes a cell

afflicted by any one of the above-identified conditions.

The +term "leukaemia" refers broadly Lo progressive,
malignant diseases of the blood-forming organs and is
generally characterized by a distorted proliferation and
development of leukocytes and their precursofs in the blcood
and  bone marrow. Leukaemia is generally c¢linically

classified on the basis of (1) the duration and character
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of the disease~acute or chronic; (2) the 'typ.e of cell
involved; myelold (my,elogenous), lymphoid (lymphogenous}),
or monocytic and (3) the increase or non—-increase in the
number abnormal cells in the. blood-leukaemia or aleukaemic
(subleukaemic). The P388 leukaemia model 1s widely accepted
as being predictive of in vivo anti-Jeukaemic activity. It
is believed that ‘compolmd that tests positive in the P388
assay will generally ezxhibit some level of anti-leukaemic
activity in viveo regardless of the type of leukaemia being
treated. Accordingly, the present invention includes a
method of treating leukaemia, and, preferably, a mathod of
. trea}ting acute nonlymphocytic leukaemia, chronic
lymphocytic leukaemla, acute granulocytic leukaemia,
chronic granulocytic leukaemia, acute promyélocytic
leukaemia, adult T-cell leukaemia, aleuvkaemlc leukaemia, a
laﬁkocythemic leukaemi&}, basophylic leukaemia, blast cell

leukaemia, bovine leukaemia, chronic myelocytic leukaemia,

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

11istioc3}tic ieukaemia, stem cell leukaemia, acute monoeytic
leukaemia, leukopenic leukaemia, lymphatic  leukaemia,
lymphoblastic leukaenia, Lymphocytic leukaemia,
lymphogenous leukaemia, lymphoid leukaemia, lymphosarcoma
cell leukaemia, mast cell leukaenia, megakaryocytic
leukaemia, micromyeloblastic leukaemia, monocytic
leukaemia, myeloblastic leukaemia, myelocyttic leukaemia,
myelolid granulocytic leukaemia, myelomonocytic leukaemia,
Naegeli leukaemia, plasma cell leukaenmia, plasmacytic

leukaemia, promyelocytic laukaemia, Rieder cell leukaemia,
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Schilling's leukaemia, stem cell leukaenia, subleukaemic

leukaemia, and undifferentiated cell leukaemia.

The term "sarcoma" generally refers to a tumour which is
) made up of a substance like the embryonic connective tilssue
and is generally composed of closely packed cells smbedded
in a fibrillar or homogenecus substance. Sarcomas which can
bae treated with compound of the invenltion and optionally a
potentiator and/or chemotherapeutic agent include a
t  chondrosarcoma, fibrosarcoma, lyrﬁphosarcoma, melanosarcoma,
Myxosarcoma, osteosarcoma, Abemethy's sarcoma, adipose
sarcoma, liposarcoma, alveolar. soft part sarcoma,
ameloblastic sarcoma, botrycid sarcoma, chloroma sarcoma,
chorio carc:inomai, embryonal sarcoma, Wilms' tumour sarcoma,
endometrial sarcoma, stromal sarcoma, EFwing's sarcoma,
fascial sarcoma, fibroblastic sarcoma, glant cell sarcoma,
granulecytic sarcoma, Hodgkin's sarcoma, idiopathic
mualtiple pigmented hemorrhagic sarcoma, immunoblastic
sarcoma of/B cells, lymphoma, immunoblastic sarcoma of T-
cells, Jénsen's sarcoma, Kaposi's sarcoma, Kupffer cell
sarcoma, angiosarcoma, leukosarcoma, mélignant mesenchymoma
gsarcoma, parosteal sarcoma, reticulocytic sarcoma, Rous
sarcoma, serocystic sarcoma, synovial sarcoma, and
telangiectaltic sarcoma.
The term "melanoma" is taken to mean a tumour arising from
the melanocytic system of the skin and other organs.
Melanomas which can be treated with said compounds and
optionally a potentiator and/or anothex chemotheraf_{eutic
agent include, for example, acral-lentiginous melanoma,

amelanotic, melanoma, benign juvenile melanoma, Cloudman's
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melanoma, S91 melanoma, Harding-Passey melanoma, Jjuvenile
melanoma, Jlentige 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 melastases. Exemplary
carcinomas which can be treated with said compound and
optionally a potentiator and/or a chemotherapeutic agent
include, for example, acinar carcinoma, acinous carcinoma,
adenocystic carclnoma, adenoid cystic carcinoma, carcinoma
adenbmatosum, carcinoma of adrenal cortex, alveolar
carcinoma, alveolar cell carcinoma, basal c¢ell carcinonma,
carcinoma basocellulare, basaloid carcinoma, basosguamous
cell carcinoma, bronchioalveolar carc‘inoma, bronchicolar
carcinoma, bronchogenic carcinoma, cerebriform carcinowa,
cholangiocellular carcinoma, chorionic carcinoma, colloid
carcinoma, comedo carcinoma, corpus carcinoma, cribriform
carcinoma, carcinoma en culrasse, carclnoma cutaneum,
cylindrical carcinowa, cylindrical cell carcinoma, duct
carcinoma, carcinoma durum, embryonal carcinoma,
encephaloid carcinoma, epiermoid carcinoma, carcinoma
epitheliale adenoides, exophytic carcinoma, carcinoma ex
ulcere, carcinoma fibrosum, gelatiniforni carcinoma,
gelatinous carcinoma, giant cell «carcinoma, carcinoma
gigantocellulare, glandular carcinoma, granulosa cell
carcinoma, halir-matrix carcinoma, haematold carcinoma,
hepatocellular carcinoma, Hurthle cell carcinoma, hyaline
carcinoma, Thypemephroid carcinoma, infantile embryonal

carcinoma, carcinoma in situ, intraepidermal carcinoma,
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intraepithelial carcinona, Krompecher's carcinoma,
Kulchitzky-cell carcinoma, large~cell carcinoma, lenkiculax
carcinoma, carcinoma lenticulare, lipomatous carcinoma,
Lymphoepithelial carcinoma, carcinoma medullare, medullary
+  garcinoma, melanoltic carcinoma, carcinoma molle, mucinous
carcinoma, carcinoma mucliparuvm, carcinoma mucocellulare,
mucoepidermoid carcinoma, carcinoma mucosum, =  mucous
carcinoma, carcinoma myxomatodes, nasopharyngeal carcinoma,
oat cell carcinoma, carclnoma ossificans, osteoid
carcinoma, papillary carcinoma, periportal carcinoma, pre-
invasive carcinoma, prickle cell carcinoma, pultaceous
carcinoma, renal cell carcinoma of kidney, reserve cell
carcinoma, carcinoma sarcomatodes, schneiderian carcinoma,
scirrhous caxdinoma,' carcinoma scroti, signet-ring cell
carcinoma, garcinoma simplex, small-cell carcinoma,
solanoid carcinoma, spheroidal cell carcinoma, spindle cell
carcinoma, carcinoma spongiosum, sguamous carcinoma,
sguamous c¢ell carcinoma, string carcinoma, carcinoma
telangiectaticum, carcinoma telangiectodes, transitional
cell catcinoma, carcinoma tubercosunm, tuberous -carcinoma,
verrucous carclinoma, and carcinoma villosum.
Additional cancers which can be treated with compound
according to the invention include, for example, Hodgkin's
Disease, Non-Hodgkin's Lymphoma, maltiple mycloma,
neuroblastoma, breast cancer, ovarian cancer, lung cancer,
rhabdomyosarcoma, primary thrombocytosis, primary
macroglobulinemia, small-cell lung tumours, primary brain
tumours, stomach cancer, colon cancer, malignanl pancreatic
insulanoma, malignant carcinoid, unary bladder cancer, pre-

malignant skin lesions, tLesticular - cancer, lymphomas,
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thyroid canger, naurchlastoma, esophagcal cancer,
genitourinary tract cancer, malignant hypercalcemia,
cervical cancer, endometrial cancer, adrenal cortical

cancer, and prostate cancer.

In a specific embodiment, the present invention provides
compositions and methods for enhancing tumour specific
immunity in individuals suffering from colorectal cancexrn
metastasised to +the liver, in order +o inhibit the
progression of the neoplastic disease. Preferred methods of
treating these neoplastic diseases comprise administering a
composition of arsenic, which elicits an Jlmmune response

against tumour cells.

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

preneoplastic and neoplastic cells.

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

@ach other or with biclogical response modifiexrs.
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6. Working examples

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

effective in the treatment of urogenital cancer.

6.1 Methods and materials

Cancer patients suffering from prostate and/or urogenital
cancer have been treated in an ICH-GCP clinical study with
oral arsenous acid sodium salt. The patients were suffering
from uvrogenital cancer, mainly prostate cancer and bone
metastasis, not amenable to any established methods of
therapy and were treated with arsenous acid sodium salt
over 7 different dosing levels. Arsenous acld sodium salt
is thought to acl as a telomere poison as it 1ls capable of
shortening the telomeres of human cancer cells, which leads
to chromosomal abnormalities but doesn’t inhibit telomerase

activity.

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

scheme below:

Treatment Level 1: One capsule each 2,5 mg sodium meta-
arsenite daily (every 24 hours)

Prior o breakfast

401
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Treatment Level 2: Two capsules each 2.5 mg arsenous acid
sodium salt daily

1 prior to breakfast, 1 prior to dinner

Treatment Level 3: Four capsules each 2.5 mg arsenous acid
godium sallt 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 dadly
? prior to breakfast, 2 prior to lunch,

+
1 prior to dinner

et
Treatment Level 5: Six capsules each 2.5 mg arsenous acid

sodium salt daily
2 prior Lo breakfast, 2 prior to lunch,

2 prior to dinner

Patient visits were planned for the control of the

compliance, toxicity and saféty and were held as follows:

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

Lreatment)

Visit 2: on the fFfirst day of treatment with sodlium meta-

arsenite

Visit 3: on day 8 of treatment with amrsenous acld sodium

galt
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Visit 4: on day 15 (approx. 24 hours) after the completion
of 14 consecutive days of treatment with arsenous

acid sodiwn salt

Visit 5: on day 22 (approx. 7 days after the completion of
i4 consecutive days of treatment with arsenous

acid sodium salt

visit 6: on day 42 (approx. 28 days) after the completion
of the 14 days consecutive days of treatment with

arsenous acid sodium salt

" The following target parameters were assessed during this
study: toxicity profile, efficacy, Jiver enzyme paramelers
(GOT, GPT, a-GT, AP}, kidney function, haematology
functions, tumour marker evaluations (CEA and PSA) and the

pharmacokinetics of arsenous aclid sodium salt.

6.2 Results

Below 1s a summary of the clinical findings for each
patient involved in this study. The findings reported
include the values for the tumour  markers CIN

(carcinoembryoﬁal antigen) and PSA (prostate specific

Table 1 and 2 presents the summary of patient details with
PSA and CEA values:
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Table 1 Arsenous acid sodium salt dose groups 1,3 and 5:

I‘ Dose 1 Doge 3 '|‘ Doge 5
(2.5mg) (10mg) (L5mg)

Patient|Alge |(Visit 1 |[Visit 6 (Vieit 1 |Visit 6 |Visit 1 [Visit 6
initial
K.I. 75 PSh: 0.20 |PSA:0.16 |PSA: 0.16 |P8A:0.1B |PSA; 0.17 |RSA: 0.18
CEA: 1.13 |CEA:1.06 |CEA: 1.06 [CEA:0.99 |CEA: 0.92 |CEA: 1.08
G.R. 713 peh: 1.61 |PSA:0.37 |[P8A: 0.37 |PSA:0.12 | P3A: 0.11 |PSA: 0,07
CEA: 1.20 |CEA:1.56 |cEA: 1.56 [CEA:1.02 |CEA: 0.10 |CEA: 1,22
E.S. 73 PEA: 0.24 | PSA:0.11 |PSA: 0.11 |PSA:0.08 |PSA: 0.09.PSA: 0.0%
CEA: 1.40 |CEA:1.28 |CcEA: 1.28 lCcEA:1.17 |CEA: 1.12 {CEA: 1.13
J.8. g4 PEA: 0.10 (P8A:0.21 |PSAr 0.21 [PSA:0.27 |PSA: 0.28 PSA: (.24
CEA: 2.59 |CEA:3.38 |[CEA: 3.38 |CEA:2.48 |CHA: 2.51 |CEA: 2.65
D.B. 65 PBA: 0.45 |PBA:<0.04 | PEA:<0.04 [PSA:<0.04 | PSAI<0,04 |PSA:<0,04
CRA: 3.45 |CEA:4.65 |CEA: 4.65 |[CUA:4.62 |CEA: 4.68 |CEA: 5.26

Table 2 Arsenous acid sodium salt dose groups 2 and 4

!q_—_—Dose 2 * Dase 4 bl

(5mg) (12.5mqg)
Patient Age Visit 1 [Visit 6 |Visit 1 Vigit 6
initials
H-W. 8 59 PSA: 725 (PgAy  6.15 [PSA: 6.15 |PSA: 3.67
CRA: 1.7% [CEA: 1.89 !CBA: 1.89 [CEA: 2.64




5 0 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 neurologjcal examinations. None of the patients had
radiotherapy prior to treatment with arsenous acid sodium salt. The arsenous acid sodium salt showed
a high level.of gfficacy,6,2. 1 Example 1., Patient K. F Bistelogy:; Adyanceds inopesakie,jsplid prostate
cancer with inﬁltration of the rectal mucosa’ wall, 11.02.2004 Stage: Dukes C, pT 4 Gleason score 6
Therapy Sif€8linEpatiehE SRS et 4 cftnary Hearedl¥ssse witlv 8Hijocaftiiafihfaffion and

implantation &f coranary; stesiss & radigahprpstatevgsiculectayayepulginot berperfospadand a full

androgen ablation with a LHRH antagonist (one profact s.c ir%ﬁection %ver 3 Months?hgpd an oral
antiandrogdiF trtitb QP tabiets B0%ageiinig aftey LR WAE WhitGted T PaNialds Hahsuftthral
resection ofjthierprostate (FURD)itg amelioratewnictusiion: Masgeeribimacsin dMay 2004: skhis patient
took partin fhe fose IRE 1 hAMh 7 QAR ARSI UBAFLIRT YA st JRsepUity for this
neurological examinations. None of the patients had
radiotherapy prior bto treatment with arsenous acid sodium
salt. The arsenous acid sodium salt showed a high level of

efficacy.

6.2.1 Example 1: Patient K.F.

Histology: Advanced, inoperable, solid prostate cancer with

infiltration of the rectal mucosal wall, 11.02.2004
Stage: Dukes C, pT'é Gleason score 6 Therapy

Since the patient suffers from a corconary heart disease
with a nyocardial infarctién and iwmplantation of coronary
stents, a radical prostatovesiculectomy ‘could not be
performed and a full androgen ablation with a THRH
antagonist (one profact s.c injection every 3 months) and
an oral antiandrogen (androcur tablets dosage 1xl/d after
lunch) was initiated. A palliative transurethral resection
of the prostate (TURP) to ameliorate micturition was

performed in May 2004.

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

arsenous acid sodium salt study. The results for this



51 patient indicate a clinically significant change in PSA levels for all 3 drug dose levels. Dose level
one (2.5mg arsenous acid sodium salt) indicated a significant decrease in PSA from 0.29 ng/ml to 0.16
ng/ml. This decrease i corresponds to a reduction in tumour activity of 44.03%. Dose level three (10mg
arsenous acid sodium salt) indicate an increase ofS?SA from 0.16 to 0.18 ng/ml. Dose level five
(12.5mg arsenous acid sodium salt) again indicates an increase, this time from 0.17 to 0.10 mg/mi.
Neither dosefievelwr Sislidwedany sigaificantediange vuifidgeaadtivish®ase ldvel diEishowed a

decrease in tmauy size ffom 20x35mm, o 20x34mpn. Dese leyslthree.alse shawed 2 degrease from

20x35 to 20x34mm while dose level five showed no change in size from 20x34mm. The secondary
parameters (3&RYAPaFarREistsPsHéWBdTT ElinicaR Sighificadt rekontd &t &Ry bf 43¢ BB8E fevels. A

reversible ingrgasedn liver-ansaminases; 2P T a8d SEQF wasg;phservedrduringitheratake of
arsenous acid sodium salt in dose group Il and V (visit 3 and 4). In visit 5 the trans%;néﬁgses almost

returned- to FEHFTARRRIES ThRS iRcreSSY SEERIS tdDe oM 1o dh& hiitriMistPation & Investigative
drug arsenous-aeid Bediim salte & he avaluatioadudgementiaf clinitaltesponsg/pragession for dose

level one was that of a partial res r‘onsFe. For boi%dgse éev S I'%hr I%andeive, tli% dé ease vshowed
stability. 52 8.2 BSERNE 2 Phuant &, HidtdIdsy: Advanidd hopsratte, ‘sofid prostate cancer
with an extragiehditer tumewrgrewthacid sodium salt) again indicates an

increase, this time from 0.17 to 0.18 ng/ml. Neither dose
level 3 or 5 showed any significant change in tumour

activity.

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

change in gize from 20x34mm.

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

investigative drug arsgenous acid sodium sait.

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.



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 (since cured by radical nephrectomy) and a
superficial bladder cancer (no tumour recurrence). The patient was included in the study due the
continued rising of PSA levels after a complete ar})diogen ablation with a LHRH antagonist (one profact
s.c injection every 3 months) and an oral antiandrogen (casodex tablets dosage Ixl/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
this patient indicate a clinically significant change in PSA levels for all 3 arsenous acid sodium salt
dose levels.@Dése |cyehondandicateehad significarit decrease in PSA from 1.61 ng/ml to 0.37 ng/ml.
This decrease corresponds to a reduction in tumour activity of 77.1%. Dose levels three and five
indicate a decrease of PSA from 0.37 to 0.12 ng/mi and 0.11 to 0.07 ng/ml respectively. Dose level
three showdti& teduaion ikduprotgdctiVitype axdbitther 82.56%0 pwhitd-dbse tevet dive whbived no
significant cgﬁnggtgggqgﬁ%gﬂvﬂo.gﬁ@g&yv?g%‘g@grease in tumour size from 12.5x65mm to
0.8x30mm. Dose level'three also showed a decrease in the prostate tumour from 60x25 to 50x25mm
while dose level five showed no change in size. The secondary parameters (safety parameters)
showed no glinigally sigmifisant rasults at poyLf:the gose 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 alwaystakendy the morning after an opulent breakfast. ihe evaluation/judgement of clinical
response/progression for all three dose levels was that of a partial response. 6.2.3 Example 3 : Patient
E.S. Histology: Advanced, inoperable, solid, androgen resistant prostate cancer with an
extra-capsular tunmll grewthsuffering from a prostate carcinoma, this

patient also suffered from a renal pell carcinoma (since
cured by radical nephrectomy) and a superficial bladder
cancer (no tumour recurrence). The  patient was included in
the study due the continued rising of PSA levels after a
complete androgen ablation with a LHRH antagonist (one
profact s.c injection every 3 months) and an oral

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

This patient took part in the dose levels 1, 3 and 5 of the
argenous acid sodium salt stﬁﬁy. The results Ffor this
patient indicate a clinically significant change in PSA
levels for all 3 arsenocus acid sodium salt dose levels.
Dose level one indicated a significant decrease in PSA from
1.61 ng/ml to 0.37 ng/ml. This decrease corresponds to a
reduction in tumour activity of 77.1%. Dose levels three
and 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 further 67.56%,

while dose level five showed no significant change.



Stage: Dukes C, pT 4 Gleason score 4 Therapy As well as suffering from a prostate carcinoma, this
patient also suffers from rectum cancer. This patient was included because of the advanced and
inoperable situation. An androgen ablation with a LHRH antagonist (one profact s.c injection every 3
months) has been performed. 54 This patient tookepart 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 drugdlese lelelse Dossleveisione dndithréedndivate aldecreaseof PSA fom D24 ing/ml to
0.11 ng/ml and Oslst9.0.08 po/ml respegiively, [nse leypliiveshowed ne hangedfiam 0.99 ng/mi.

Dose level one showed a reduction in tumour activity of 54.12% and level three, a further 67.56%.

Dose level fiteSHEREE nnsibhRicARP SharGe. T95SE eVl Bie WhbwedS dREFAEEIN LSS size from

30x35mm to 30301 Posegvelsdhiee and divershowed Be £8ange in size. The secondary
parameters (safety parameters) showed no clinically significant results at any of the dose levels. A

reversible, and slight increase in sGPT was detected. The evaluation/judgement of clinical

response/progressiondendase leyels aneandthreeanas hatmeixapartial-rgspasisew Bdserlevel five
showed disease s!;apilit . 6.2,4 Example 4: Patient U.S, Histology: Advanced, inoperah!
androgen-reSiStiit S8 .ypr8§1%?&£$£8&Miﬁ$ gﬁqea?ra?@aﬁdmar%%%ﬁﬁg%%ﬁ 468fs.

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 reasocns since blood probes were

always taken in the morning after an opulent breakfast.

Yhe evaluation/judgement of clinical response/progression

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

6.2.3 Example 3 : Patient E.S.

Histology: Advanced, inoperable, solid, androgen registant

prostate cancer with an extra-capsular tumour growth.

Stage: 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 because of the advanced and inoperable situation.
An androgen ablation with a LHRH antagonist (one profact

gs.c injection every 3 months) has been performed.



Stage: Dukes C, pT 4 Gleason score 8 55 Therapy The patient was included in the study due the
continued rising of PSA levels after subcapsular 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/ml to 0.21 ng/ml. Dose levels three and five indicate an increase of

PSA from O. .nrg/m‘%%gh%? leaqy anadr% dfcret%see %fo ggﬁifé%rgl%Z to .2a4 Hg/ IorgsE%cetively. Dose
levels one and thrde showed an INcFease intumour progression whild dose {6ver five showed no
significant ckamgevose devel omeshowedsmlincresselin turfibar sizesiidrh=80X3@mrhtd 85x35mm.

Dose levels fhree.and fiye shayed no changs from 30:38mme The,secondary parametgrs, (safety

parameters) showed no clinically significant ‘results at any of the dose levels.”A pre-study existing
elevation of &G T.andttrorahdcylosidrethaihedeunthEaged diiirtpthd esarse oPfife siidy. The -

evaluation/jyggeraent oh clinical respanselprogressiopsior gossleyels ong anehthiee was that of

progression of disease. Dose level five showed a partial response to the arsenous acid sodium salt.
ng/ml and 0.11 to 0.08 ng/ml respectively. Dose level five
showed no change from 0.09 ng/ml. Dose level one showed a
raeduction in tumour activity of 54.12% and level three, a
further 67.56%. Dose level five showed no significant

change.

bose level one showed a decrease in. tumour size Lfrom
30x35mm to 30x30mm. Dose levels Lthree and five showed no

change in size.

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

reversible and slight increase in sGPT was detected.
The evaluation/judgement of clinical response/progression

for dose levels one and three was that of a partial

response. Dose level five showed disease stability.

6.2.4 Example 4: Patient J.8.

Histology: Advanced, inoperable, androgen-resistant solid.

prostate cancer with an extra-glandular tumour growth.

Stage: Dukes C, pT 4 Gleason score 8



56 6.2.5 Example 5: Patient D.B. Histology: Local recurrence of a solid prostate cancer after radical
prostatectomy (stage pT2C 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 afélrogen ablation with a LHRH antagonist (one
profact s.c injection ‘every 3 months) and an oral antiandrogen (casodex tablets dosage Ixl/d after
lunch). ThisHzieapiook part in the dose levels 1, 3 and 5 of the arsenous acid sodium salt study. The
results for this patient indicate a clinically significant change in PSA levels for drug dose levels one.
Dose level one indicated a significant decrease, in PSA from 0.45 ng/m1 to 0.04 n /{nl. This ,decrease
correspondS ka RéHuEEBh ifAimotF AEURS: of 91, 1185, o vélBthrédand ?ﬁ}g shBWed no change
from 0.04 ng/t: Fhe measpsamentaf tumauriesionsisas: petobtainablethyeanynfthetstandard
measuring means. The seiondar parameters (safety parameters) showed no clinically significant

results at affFOFRETOSRIEIEISA reversible increase of liver transaminases s00T, sGPT and sGGT
was observed.

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/ml to 0.21 ng/ml. Dose
levels three and flve indicate an increase of PSA from 0.21
ng/ml to 0.27 ng/ml‘and a—decrease of PaA from 0.27 to 0.24
ng/ml respectively. Dose levels one and three ghowed an
increase in tumour progression while dose level five ahowed

no significant change.

Dose level one showed an increase in tumour gize from
30%30mm to 35x35mm. Dose levels three and five showed no

change from 30x35mim.

The secondary parameters ({safety paramelers) showed no
clinically significant results at any of the dose levels. A
pre-study existing elevation of sGGI 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 partial response to the

arsencus acid sodium salt.



57 The evaluation/judgement of clinical response/progression for dose level one was that of a partial
response. For both dose levels three and five, the disease showed a complete response to the
arsenous acid sodium salt. 6.2.6 Example 6: Patient H7W.S. Histology: 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®€, pT 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 metagtase=?invBaie e e shke B:A:-complete androgen ablation with a LHRII antagonist
(one prof act s.c injection every 3 months) and, an oral antiandrogen (casodex tablets dosage Ixl/d
after lunch) was performed. This patient took part in the' dose levels 2 and 4 of the arsenous acid
sodium saltEdP TErestHRCRE thispatidrtinGicate a BlinieQly-Sigrifit thEng&3R PEA levels for
both drug dgge lgvels.Ross leveltwa indicateda desreage ipPSA foeF25mgmyl te 6t6 ng/ml with
a decrease in tumour activity of 99.15%, while dose level four indicated a-decrease of PSA from 6.15

ng/mi to 3.éﬁﬁl&ﬁ%vifhe&%&ﬁ%ﬁ%&ﬁ%&wnﬁ%ﬁﬁ&%’n 6t 40.32%. 58 Dose level two showed a

decrease in tumour size from 65x40mm to 15x30mm while dose level four showed no change in size
from15x40n§r{§1&.1

ge: 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 LHRH antagonigt (one
profact s.c injection every 3 n@nths) and an oral

antiandrogen {casodex tablets dosage 1x1/d after lunch}.

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

The measurement of tumour lesions was not obtainable by any

of the standard measuring means.

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

sGGT was observed. .



The secondary parameters (safety parameters) showed no clinically significant 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 sSGGT due to alcohol consumption worsened during the course of the study. The
hemoglobin concentration increased from 10.0 to 2Y.1 g/1 whereas the PSA decreased from 725 to
3.67 ng/m1. The evaluation/judgement of clinical response/progression for both dose levels was that of
a partial respiifge BYERr5ERGYS BERPESHE ML B 376 S U sToR D PB R IRBSE FRTEARRaking part
in dose levelgds 3k, 5.shewedntorihe repstpait, a reductioann Hheip B levels-andirnour size.
Most patientsdéhgwi% ‘Qt 5_9955;% Partial r%s onse togﬁe arsenous acid sodiym salt Witi}_ori):e patient
showing a sta € disease Status ‘T‘ﬁe'aﬁia ient It dose fevers Fang 4 RIS, 3n6WER aaveery clear
response to tfesarseaeusacidsodiumesalt: ireatrhdntwith @6 A devels decreasing dramatically (99.15%
reduction in tumour activity) as well as a considerable decrease in tumour size.The safety (laboratory)
parameters showed no . clinically_significant-results.. The- arsenous acid sodium , 59 salt was
surprisingly very well tolerated with no AE's or SAE'S occurring. Overall the oral arsenous acid sodium

salt, even at jowy g@sg§§£&gigr relataly shortfreatment periods, showed a surprisingly very positive

response for

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

pelvic wall and a dissemination of bone metastases.

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

The patient wag included in Lthe study because of the
advanced status of the detected proétate cancer with
multiple bone metastases invading the whole skeleton. A
complete androgen ablation with a LHRI antagonist (one
profact. s.¢ injection every 3 months) and an oral
antiandrogen (casodex tablets doéage 1x1/d after lunch) was

performed.

This patient took part in the dose levels 2 and 4 of the
argsenous acid sodium salt study. The results for this
patient indicate a clinically significant change in PSA
levels for both drug dose levels. Dose level two indicated
a decrease in PSA frem 725 ng/ml to 6.15% ng/ml with a
decrease 1In tumour activity of 99.15%, while dose level
four indicated a .decrease of PSA from 6.15 ng/ml to 3.67

ng/ml with a further tumour activity reduction of 40.32%.



; the treatment of prostate and/or urogenital cancer and bone metastasis. Claims 1. A composition
comprising sodium meta-arsenite for treating metastatic neoplastic disease in a patient. 2. A
composition comprising sodium meta-arsenite according to claim 1 for treating bone metastasis in a
patient. 3. A composition comprising sodium meta-arsenite according to claim 1 for treating a
metastatic lung tumour in a patient. 4. A compositiéﬁ 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 neeplastic dispasthipeembinatien vathseihet featments: 6.4 gamposdipn
according to g?}LTOS Wq:eoreiﬂ %other treatment is ahcher?ot?era y. 7. A compositjon according to

claim 6, wherein said chémo fti‘sgiappi‘/nfs Wietted oM the grdup eBmpREREST: BfoxitendExol;

methothrexate; bidlegicélsymahfilsddies; growth factors; and lymphokines. .

The secondarxy parameters (safety parameters) showed no
clinically significant results at any of the dose. levels.
The patients’ quality of life wam strongly ameliorated by
arsenous acid sodium salt. A pre-study elevation of sGGT
due to alcochol consumption worsened during the course of
the study. The hemcglobin concentration incresased from 10.0
tg 11.1 g/} whereas the PSA decreased from 725 to 3.67
ng/ml .

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

arsenous acid sodium salt.

6.3 Conclusion

A

Overall those patients taking part in dose levels 1, 3 and
5 showed, for the most part, a reduction in their PSA
levels and tumour size. Most patients showed at least a
partial response to the arsenous acild sodium salt with one
patient showing a stable disease status. The’ pétient in
doge levels 2 and 4, H-W.S., showed a very c¢lear response
Lo the arsenous acid sodium salt treatment with PSA levels
decreasing dramatically {992.15% reduction in tumour
activity) as well as a considerable decrease in tumour
size, The safety (laboratory) parameters showed no

clinically. significant. . results.. The arsenous acid sodium



8. The use of sodium meta-arsenite for manufacture of a pharmaceutical composition for the treatment
of metastatic neoplastic disease in a patient. 9. The use of sodium meta-arsenite according to claim 5
for manufacture of a pharmaceutical composition for the treatment of bone metastasis in a patient. 10
The use of sodium meta-arsenite according to claifg 5 for manufacture of a pharmaceutical
composition for the treatment of a primary or metastatic lung tumour in a patient. 11. The use of
sodium metasanseniie aceanding. d toyany obefaine 517 whérein saitl saditmnmetasrsenite is suitable
for being administered orally. 12. The_ use of sodium meta-arsenite according to any of.claims 8-11,
wherein sai ‘zéaggﬁ?céﬂcg%bos?ﬁrgﬁ ?s{f?)rctk%etregt?r?e%r]t SFiRetastatic %%Jé%lasgt/ﬁ: dngznase in
combinationawith: pther &teatmeritsw 180 Elke usedf Sodiune hetd- crdgnitehactordingetoretaiin 5, wherein
said other treatment is a chemotherapy. 14. .The 0] i meta=arseni rdi claim 6,
wherein said’ cehléﬁéf%’ergqp§oi§esile%te%1§8%lt e %%p(é%qﬁﬂy;ri i%%ﬁoéfl:l?;gmgx%ef%ﬁg;%g’x%l?gr#gthothrexate;
biologicals; dmtibddies: tgrowth fattorseahdtpmphdkinesirogenital cancer and bone

netastasis.



Claims

1.

16.

i1.

12.

13.

14.

60

A composition corprising sodium meta-arsenite for treating metastatic neoplastic disease In
a patient.

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

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

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.

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

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

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

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

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

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

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

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

The use of sodium meta-arsenite according o claim &, wherein said other treatment is a
chemctherapy.

The use of sodium meta-arsenite according to claim 6, wherein said chemotherapy is
selected from the group comprising of: tamoxifen; taxol, methothrexate, biologicals;
antibodies; growth factors; and lymphokines.



