1 Pharmaceutical conpositions conprising of arsenous acid, its sodiumsalt
and its derivatives intended for the treatnent of urogenital cancer and
its metastasis. 1. Introduction Cancer is a significant health problemin
the world. Although advances have bgen nmade in cancer detection and
treatnment, no vaccine or other univei-sally successful preventive or
therapeutic nmethod is currently avail abl e. Managenent of the di sease
currently relies on a conbination of early diagnosis and aggressive
treatnment, which may include one or nore of a variety qf therapies such as
surgery, P&mmcmm&htwsﬁﬁlmﬁnI@mﬁ%ﬁ}nﬁh@\% such

t herapi es. provi de benefit to many patients, a high nortality continues to
be observedafmmermyscacdrd, Ttsdevoibibusntsaflynproded &St -t unour
-agents woul'd facilitate cancer prevention and treatnent. Unfortunately,
cancer i sgiheikestings gauicn tedndeadlh fercdrdeontyatathemmt ddfease, of
both nen and wonen. In the fight against cancer, nunerous techni ques have
been devel Pﬁiﬂogénﬁrﬁallhec&wbé% andurrest meteasthsti sacted to |
under st andi ng t nature and cause of the disease and to providi ng nethods
for the control or cure thereof. 2 ) :

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 universally successful
preventive or therapeutic method is currently available.
Managément of the disease currently relies on a combination
of early diagnosis and aggressive tréatment, which ;may
include one or more of ra variety of therapies such as
surgery, radiotherapy, chemotherapy and hormone therapy.
While such therapies provide benefit to many patients, a
high mortality continues to be observed for many cancers.
The development of improved anti-tumour -agents “would

facilitate cancer prevention and treatment.

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

providing methods for the contrel or cure thereof.

Although thousands of potential anti-cancer agents have

' been evaluated, the treatment of human cancer remains



fraught with conplications, which often present an array of subopti nmal

treatnent choi ces. As such, chenotherapeutic agents, which possess little
or no toxicity, which are inexpensive to obtain or manufacture, which are
wel | tolerated by the patient, and which are easily adm ni stered woul d be
a desirable addition to the therape®ic nodalities currently available to
the oncol ogi st. Agents that will selectively sensitise malignant tissue to-

al | ow | gvengAesastafl comsl addoromy, Wg@pyitenaghteyet the sarey tdier apeutic
effect wwth | ess damage to healthy tissues are also desirable. Simlarly,

agent s FHEPPHEBIENt LESHIEEDY r GRPOEREr it T FeocElFPP HYEEHRE WD
desi rablgendBe RRAIAN pbOYEDL | AN chEPUbES dd1CEG: ORGP, D¥HREAVIAHAG such

chenot hefapéuf i nsitising agents. Therefore, “the technical problem
under | yingxpdes present ioivismitn orpr smagusackiude, al vetwat | %2 orWelr t her

conmpounds. Wi t ti-cancer, activit - d th | i use. This
pr obl eng?%eg%g%‘ggb%y&f%é)iﬁjﬁﬂts’i c?ﬁ-y%%@’tqﬁgeég 0 ?gr’r%%ﬁ’s %afljaié%‘lienedji n the

cl ai ms. wdhed ceaPRUALS: afb i pdinvient iten take thsedpbut he tmedd 1 gleeancer .
They are effective in _inhibiti n%ésur vival- and/or_growth of cancer cells

and/ or F@Frembl Bi Kivg laRdesi FablEec MYt i AgRBNeT altPa¥his-invent i on
further,pfovi ﬂ@hééﬁ&hcﬁtgé Gl R Jchenapedt t6 £OIBPSIdhonsiodish contain

a pharmaceuti ca or therapeutically effective anount of these conpounds
and t hesfpeatilatderhous thdrapyhdgs athieeat kbat se@ms oV MeRRRIHHC 3

conmpounds.. I.n part.cul ar tﬂi% jnvent i rel.ates; Lo, et hods of; 44 eating
cancer %@f%c m niﬁ:lsj%kr1 a'tjileosns of éfeorgl% a?ls%ear%hg aitsi%d sodi um salt discl osed
her ei n.ddferaiel €. of Sanisleniley t riageinde i thilie prewement caiceandaroms

descri bed by several inventors is different, fro hi s.j nvention., wher eas
the rol FCHTERENPE EROCSHTFARI 1@ pﬂi??n IdﬁFéF%]&i?Onglh)e RACTHE t r eat nent

of mal i gGRARGE £5n WaSrdriddile@d t @nBEEMRIYeddsiOULS. Absovelanged ducta kit for
i nhi biting abnormal cell growth conprising of arsenous acid sodi um salt
and/ or @endidrierareidlisyresl seadiiftiiedidoAgeald- phar macol ogical |y active
fragnents thereof.

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 survival and/or
growth of cancer cells and/or for inhibiting undesirable

cell growth in general.

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

therapeutic methods and methods of treatment employing such



Bef ore the present conpounds, cdnpositions, fornulations, and nethods are
described, it is to be understood that this inventionis not limted to

t he particul ar conpounds net hods, conpositions, and therapeutic

i ndi cati ons descri bed herein, as sugh nethods, conpositions, and

t herapeutic indications, of course, vary. It is also to be understood that
the term nol ogy used herejn r. .the 0se of ., descr. bin tlcular
enbodi né’ﬁ’f“E"B% cP‘"i‘%tJrfb"Ei?IPrt dt ePP PY T seBpe or?aq?kﬁgd’ present

i nventi gg, 8@@d%ﬁngsc@ﬂbﬁrd@£iHﬁﬂu&Ms&Batabﬁeade&h@lanﬁﬂ. #scarseds herein,

i ncludi ng the appénded cl ai ns, singular forms of Wrds such as "a," "an,

and "t hetifnepdaent et Eorekaisshdiorgiphural referents unl ess the context
clearly dictates otherw se. Thus, e.g., reference to "an organisni
i ncl udes one or nore different organisns, reference to "a 4 cell”
i ncl udeshenecte oBrersénsachriekide amdihefloreaatomtto ofa gmtdrsd"ad ncl udes

reference to,equival ent steps and t hods, kn to_a,person go) di nary
ski l | |ﬁ9Fﬁ519?5 B¥hd S&F S hlnfﬁﬂgggsofher%r%geaeFFne%ro%JII%é%hnlca

and SC'EH%éﬁtﬁoﬁef”ﬁh@ﬁ@ﬂshekﬁbn have thbe sameengani ngicas LAY y
under st ood bK a person of ordinary skill in the art_to ich this
)

i nvent | BambehangsTnpeThaEPnakt hees di FraEmehts f s Edii val ent to
t hose dﬁggriyﬁgtgﬁrggrbféﬂgégiﬂﬁﬁg% dgn the pradtice or testing of

t he: preSent i nvéntion,” suitabl e nethods and materials are described bel ow.
Al l publlcatlons pat ent appllcatlons patent, and other references

d@spussggFabo gﬁﬁéngrOVI Aéﬂ ﬁfﬂiq#¥ﬁ1aﬂﬂ&%ﬁéfﬂgéjﬂﬂéfgwgﬂ)the

filing 8sént % app |ca I on herein 1s t0 be construed
as an agginssieing haf kh@anmuynammdlsodimmeﬁaitl@@dﬁ@nﬂﬁyﬂkhﬁtsmch

di scl osure_by virtué rior invention i Q t ent
applica??%%gguﬁﬁtenwogéﬁﬂ FﬁgpsreﬁgpenégguﬁghOloﬁggg%ﬁ§g|ﬁgg%éﬂg
i ncor pofahedeRysTeidreyxce in their entirety including all figures and

drawi ngs. Prior to setting forth the invention it may be hel pful to an
understanding thereof to set forth definitions of certain terms to be used

hereinagt 5re Athgagh:%@éhtf OforfghtSurRil, Pos@fp&fi tileishr esentulavients on
i ncl udes unans and ot her ani nal s, partlcularl manmmal s, and gther

or gani sasd W@tﬁodm@ﬂ'ﬁatmwfa&ﬁl FLéaBPeb?ou‘B‘?ﬁ“ﬁSF%%nﬂFWér and
veteringry appljcafd ongy 1M fi® e to the particular compounds

methods, compositions, and therapeutic indications
described. herein, as such methods, compositions, and
therapeutic indications, of course, vary. It is also to be
understood that the terminology used herein is for the
purpose of describing particular ‘embodiments only, and is
not intended to 1limit the scope of the present invention,

which is only defined by the appended claims.

As used hexein, including the appenclled claims, singular
forms of words such as "a,"™ "an," and "the" include their
corresponding plural referents unless the context clearly
dictates otherwise. Thué, e.g., reference to "an organism"

includes one or more different organisms, reference to "a



preferred enbodi nent the patient is a manmal, and in the nost preferred
enbodi nent the patient is human. The term "aninmal" refers to an organi sm
with a 'closed circulatory system of blood vessels and incl udes birds,
mammal s and crocodiles. The term "ani mal" used here al so i ncludes human
subj ects. The term "angi ogenesi s" r&fers to the generation of new bl ood
vessels into cells, tissue, organs or tunours. The term "netastasis"

refers £.q1thg pROAESSoRY W el lumBUsuesl beiaspe spoeadrépentistant parts of
t he bogy. The termis also used herein to refer to a tunour that devel ops

t hr ouglfat hmehbod¥t atial ystot esee femeaceer i " cft a@ sy £$eHEed™her ei n

i nt er changeabl jth_th i ng: Xpeol] hth;npa dato, shxed with,
passedHEW %Siﬁgﬁ%étgé %ﬁ%%%g?*@Qg&”ggg%?ﬂﬁﬁﬁwl&bﬁgog§§,a%h% conmpounds of
pr esentsd mvemlhi.on can be "adm ni stered” by any conventional nethod such
as, for exanple, parenteral, oral, and topical and inhalation routes as
described herein. As used herein, the term"safe and effective anmount”
refersylgesie gHRotiiye ofqdr casmponent. tbathhscsuf farei estitotyfetd a
desired therapeutic response w thout undue adverse side effect; (such as
t oxi ci typrmisr r vadi oheretnal havgi cthesptiike) Ko Tsufdt eF TR &Y r easonabl e
benef it [rd.skelali @ nen %%es% Nokhe MBARGY Qfkitihi Sih nvast ian. Wbat is
meant Dby a 'tﬁerap ut§ cdl y effective anmobunt” is an anmount of a_conpound
of theypresentthiinventhoeneibact ibedongs.yi didhomegh U mridiqdsd t #dapeutic
response. .This amgunt for exanple cqul d_be Chl ! e L t he
gromﬂh?aﬁgFﬁﬁiﬁgsﬁﬂ%ggﬁaé¥% ??WﬁYﬁ#§¢E %%gFgééﬁeékégg%%7%rh?%%gﬁere and/ or
causi ngzshrihokagedof i camees , pehthete acsarcesmimy bynptiemaprdaentpeci fic
safe and effective anount or therapeut'cal£§ ef ectiwg gnnug& Ll vary
with sdeivensdedr s HiliahlpamStdedsr FXhaPAEh-BEPnd 1T e&F&, PRe physi cal
condi ti.on ,of tha RAldENMat 10es ! YPSL&it mapPelcheings | rpated;, thedduration
of the treatnent, the nature of c¢concurrent therapy, (jf , and the
speci f iothfear mam:ae@mser@i@wasa@dabﬁﬁestalr@ctw%e4 h%g:[:%}l)'ﬁbo Hbs or its
der oobeLE: LA L-aNgl 0geni 6" tAEPYNL 1 1ef latld @ epBUBkeséng conpound
or co i SHSTPESE v é o depress, suppress or inhibit angiogenesis or
resul t appladalienat i wotlefngynptoms adsockat ede wi ¢INHF Y 8§enfE di sease.

The desired result can .be either.a suhjective i ‘ ms) or an
object?@@ﬁ?SFSEnF%F&agﬂgaiﬁﬁ?@?&%ﬁﬁt§?%q¥ﬂ% %%%ﬁ%F%%tQ%fQFﬁéagggage, a

decr eag@ohn GNScVaSEHS arisatiianuel efddttsel palocrel invantizndechPddse in the

rate of angi ogenesi.s as noted b . clinician or, other i fi observer.
publ%{ca%ions, patent algpflcatlons, paten@, 48 B'tﬁgr
references mentioned herein are incorporated by reference

in their entirety including all figures and drawings.

Priox to 'se.tting' forth the invention it may be helpful to
an understanding thereof to set forth definitions of

certain termg to be used hereinaftern:

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

both human therapy and veterinary applications. In the



The terns "treating cancer,"” "therapy,"” and the like refer generally to
any inprovenent in the manival having the cancer wherein the inprovenent
can be ascribed to treatnment with the conpounds of the present invention.
The i nprovenent can be either subjecgive or objective. For exanple, if the
manmal i s human, the patient may note inproved vigour or vitality or '
decreased pain as subjective synptons of lnprovenené or_respon to

t her apy PuRfisarseg i S inend At Bpbhenayhofi CEBHELr e iihtﬁﬁ%ur 7

size or fduoyr, Hwden BAssd:ABnRhYAL ChtBXAMid akakatory paraneters,
tumour mar ker's or radiographic findings. Sone | aboratory signs that the

clinician nmay observe for response to therapy include normalization of

tests sygh azyhi tR0Loqd ceLborounly LA hlood el digount cpbatal et

count, erythrocyte sedinmentation rate, rious enzyne |evels.
Addi t i ordldanl atveycl 4 yetairanoMybobser vesastiec reds einqliglatet bérdbl e t unour

marker. Alternatively, other tests can be used_tq eval uate objective
inproveﬁ@ﬁ?méﬁbﬁﬂgg éﬂﬂ6§$ ,'nEgFe%FrWagﬁ%?F@hreéﬁﬁ%ﬁ?@”?%s%?%ﬁ and
posi t r oR (RIThSRONSEESELRYactsnhi biting the growth of tunour cells" can be

eval uated by any accepted net hod of neasuring whether growh of the .
tumour cells has been slowed or di m nished. This includes direct

obser vatian a0, | mghp% oY 2| Yat L UFSUCh RS BYDIRGLIUE 1 SH TRIOMBeRr

obj ective signs as scussed above. Accordingly,” the conpositions of the

i nvent i bicade vadmedbsietedotbleel t55By, "aryANg Sretu@OuUlgrein i s meant

adm nistration of a therapeutically effective dose of the candi date agents
of the invention to a cell either in cell culture or in a patient. By

"t her apenlki ¢aldy "abtestivestiosel eherisd ntliss preamissabgogbithatupevduces t he
effects for which it is admnistefed. The exact dose w.ll depend_ on the
pur poseCBf-1Eh& e SRERBAL TOafd SRR B@r£§c8$tgﬁﬁagPayby%%%egggﬁl?3d in the
art usi ggsknewed 8ehBi JUES . rdBet St&NOWRmdL Rthatr devadppst trabaghor '
system c versus |localized 'delivery, age, body weight, general health,

sex, di 8be mekasshtagnPAPE®Fation, drug interaction and the severity of
the condition may be necessary, and_wi ll.be_ascertainable with 8

The term "contacting™ is used herein interchangeably with
the following: combined with, added to, mixed with, passed
" owver, 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 topical and inhalation routes as described herein.

As used herein, the term "safe and effective amount” refers
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 invention. What is meant by
a "therapeutically effective amount™ is an amount of a

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



routi ne experinentation by those skilled in the art. By "cells" herein is
meant al nost any cell in which mtosis or neiosis can be altered.

Ther ef ore, t hepresenti nventi onrel at edt oa pharmaceuti cal anti-cancer
conposition conprising a therapeutically effective anount of arsenous acid
sodiumsalt represented by the foll@ving formula (I): 0=As -07Na+ 2. Field
of invention The present invention relates to conpounds, nethods and '

CoNposi aleggz§eao Ehtatj}gptaﬁ@% %p&i‘seor Ry a%BQHIEE?_"@;%t akhfp e ORb@sd i C
di seases, including,“but not I'imted to urogenital carcinomas. Mre

speci fi bal laf fadtelyr esentielayeny i bher anaed t Celgunsing e fieralbeut i c
composi 41,005, 013" SENGYSafkh SOLpsal . TELNdS npp! wsesial oral

ar seni cconpoun I Ng prostate cancer, pr and netastatic
tunDurSsbithEgBrQgenthabesys@ammeandabkﬂﬁﬂﬂMﬁikmﬁné&m@m@walcuﬂar and

met astati c bone camber. 3. Background to th rnven agents,

however SPES1hAdR ofafft efRSt HUEF T Yehe WENEE t 87 of bﬁ§§pﬁﬂ r$§1%¥allon

bet t er @@Eéseaveo%baﬂ@e A0 t R e dyGEiHoN silBhCOBhcBBs t hes | Nei@ase in
the quality of fe of the patients. For exanple, patients will be able to

undergoper*aicuileat eentdibsonubpiing ehregated, the physical condition’
of the patient, the type of mammal being treated, the

duration of the treatment, the nature of concurrent therapy
(if any), and the specific formulations employed and the

structure of the compounds or its derivatives.

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

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

Alternatively, the clinician may notice decrease in tumour



Therefore, it is clear that oral drugs for cancer treatnent have a future
and will play a nore inportant role than they have done in the past.
Patient's preferences and quality of life issues, which are beconi ng
central considerations in palliative,treatnment reginmens, precede the
devel opment of orally adm nistered drugs. Intravenous (iv) admnistration
is a major source of disconfort and stre for _cancer pﬁ%%gﬁ} and

S :
approxin%%%?ycgot%FBPrpéFP%ﬁ¥b %@%%%,O%XB£¥§§CQ prefdire Cdfal versus
i v chenmihesaerOr edamdnanhhykesayse raliibheapankeHigReaqefl some
adm ni stration outside a clinical setting or current concéerns about
pr evi oustFraitery witdunat rehadhoudieaccdsgi1Ci@ie dat hebdeyveb) &6 ves of

the pre invent | oM ther ti r ct,.far .the

trat mor s Y o ST E TR et, o M sl AR e e

ant i - candeirteacbiiwotly awidl hicgbnkevetecofbtsadét yedlal | oming, ondlatelet
admnistration. 3.1 Urogenital, K Cancer, Genitourinary malignancies are
conposedBtra Tt s?e@%WEéﬁé?¥Wlt%%ﬁ%ﬁo§?gtB?IBPngEP?yWFdney, and
testis. jEheishaldeRnegsmnesented i ihhesanmkyordieE:9e RalRldrekskehose
confronting investigators and practicing.. clinicians in 10 treating al

ot her tyiesa oflekapledpte SRBRIAgMaRKPER %%t§FpéﬁgV9l§ss@@P&Fe&eﬁﬁﬁh t he
devel op I cancer . sggﬁg 2 f Ok j adder
cancers?ggﬁdgéevera g#hd%ggh?%%?icate(§%§§{t%mgﬁﬁﬁ%gﬁﬁﬁng%gggeggrisk for
col on, mreagtranand nkicdeey capertsc 3e2oBRaddete@iiogr anCapsisibmas of t he
urinary tract ﬁcc%r %m 90% of the cases directly in the bladder, 8%in the
r enal p§W9i518 § 2% 1 n"Phe ureter or urethra. Bl adder cancer is the fourth
nost common cancer in nen and the eighth in wonen. Estinates are that 25% .

. N . o
of the Qlagder cancgks in nﬁg are related to occu %%lon%hw%égﬁs re and 50%

to cigar bildRpnghesHBRIAG PE BN e ff 9 K €rsists
for up Layloayedstedl WREHSADKS PO reassat hgn. wHdehehoigeeweh téeatment is
based on di sease extent: superficial, invasive. or netastat,ic. Conbination

chenot-héPEEYTT §edded has theat FRewR{ a?¥ cddmieasiedyr dbhsl taclvdfturs are -
chempsepgi-blbye, HULA UL 9haSi Rgheragent evLsildid sheEd - t ggm
regressions in 20 to 30 percent of cases. One reginen is called the WAC
r egi nensubt eebhEe st Emptonsnbr nali ot ke Mt af tH amised ekave;

vi nbl astine, adrianycin (doxorubicin) and cisplatin. Several drugs are
given over a few days with the drugs then being repeated every few weeks
for sevarabrdbnghg, 3.t heRenabmGamiieions of the invention are

administered to cells. By "administered” herein is meant
administration of a therapeutically effective dose of the
candidate agents of the invention te a cell either in cell
‘ culture or in a patient. By "therapeutically effective
dose" herein is meant a dose that produces the effects for
which it is administered. The exact dose will depend on the
purpose of the freaﬁment, 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, general health, sex, diet, time
of administration, drug.interaction and the severity of the

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



Renal cell carcinoma accounts for 90 to 95 percent of malignant neoplasms
-arising from.the kidney. Renal-.cell 11 carcinoma affects nore than
30, 000 Anerican annually and is responsible for nearly 12,000 deaths in
the United States each year. Renal cell carcinoma occurs nost conmonly in
adul ts between 50 and 70 years of ade, although it has been reported in
children as young as 3 years. Renal carcinoma is responsible for

appr oxi raueh yie3%:@fe ragidht aRBLLINANCERSs e aBU i DedMBle tRef erRl.e g@atio is
1.5:1. A strong correlation exists between cigarette snoking and the
devel oprsRiLL6f' harain ckt Imeztcingmet BMyr 6¢éh FAcYBieh tRAECOPRY Phcr ease
the risk_ftat.te I i noma i ncl ude pol ycystic ki dney di sease,
diabetegeﬁgFﬁ%tg§+ %%digﬁg%%#b dialysis. Up to 85% of renal cel
carcinomas are of the clear cell type; 5%to 15% of renal cell carcinomas

are a papillary histp]logic variant. The i.n type qf . treatnent for cancer
of the Eﬁaﬁ830¥§’surgé?y aR'i5&G raﬁpaFﬁgﬁaﬁy nﬁ?aﬁFgg be Fecorftrended. In
Some pepRhemabenfial traiimin @ Di eopgbsatibheat sBRbrLamdbe used either
after surgery or when a cancer cannot be renoved surgically. Very

occasi ohBPF§PehHearl bf efReckiBRe IRt Hont BRRBYISP v 2CHEr %MWM hout  any
treatme 1S r [ n et been shown to be
heIprIQ%%ttggg%%%%ﬁggﬁ§§?1§F3§%§H%%g§g§?¥§£%§%e§%%zular Cancer

Testicular cancer primarily affects young nen in the 20 to 44 year old age
group, &Qgrg 5§*js t he st common cancer. Overall, testicular cancer is
not very c%ﬁﬁnﬁ% Testicul ar cancer responds particularly well to
treatnment, and over 9 in 10 patients are cured. Primary germcell tunours
(CGCTs) of the testis,.arising by the malignant transformation. of 12
prinordial germcells, constitute 95 percent testicular neoplasns. This

di sease is notable for the young age of the afflicted patients, the

toti potent_capacity for differentiation of the tunour cells and its

cur abi | £t yFiedd of Haveatiom cent of all newy diagnosed patients will be
cured, and, -since the advent of cisplatin-based chenotherapy about 70 to
80 percent of patients with netastatic disease are cured. Surgery,

r adi ot HEnapyprasdnt heénmoehdriapy aeéatde domoenpowssd t redhadat fndlependi ng
on the shags. of;ddle pancer and shelher &8 Ragnspready QamRligiapy is more
of ten USBd TOF HON- Sem noMa testicilar cancers. however 1t 1% also used
for semeampieg sttt chdhesaseps padincledingul abutancest cahibétedeatted with

different.connggtions of drugs wi.th the conbination nbst often used being
BEP, BI'EoHfdin, > EC6F6T a8 nd Ci spl ati n. :

More specifically, the present invention relates to novel
chemotherapeutic compositions of arsenocus 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

nmetastatic bone cancer.

3. Background to the Invention

The majority of chemotherapeutic drugs are currently

developed for intravenous_use. _ . Oral treaﬁmgnt with anti-



3.5 Prostate Cancer Cancer of the prostate is the nost common nal i gnancy
in men in the United States and the third nost comon cause of cancer
death in nmen above the age of 55 (after carcinonmas of the |ung and col on).
Surgery is the nost common treatnentégor earl|ly-stage prostate cancer with
radi ati on therapy being the second. There are also different forns of
hor nonal therapy. Pr.ostate cancer ,cells do not tend to rom%ara idly I'ike

some ot hEF'EPAdI 19Bhar ¢ ot Her apy a8 Uséful “8 eragy ncets.
Nonet hel pesefso8eo@f ea'@pcg@mi@éttmﬁom,e%@&élayﬁamntpr&yrgm{tagm@ quite
in some of the other mmjor standard chenotherapies have 1

and the reduction in cost and the increase in the quality

of life of the patients. For example, patients will be

able to undergo oral treatment as outpatients.

Therefore, it is clear that oral drugs for cancer treatment
have a future and will play a more important role than they
have done in the past. Patient’s preferences and quality
of -1ife issues, which are becoming central considerations
in palliative treatment regimens, precede the development
of orally administered drugs. Intravenous (iv)
administration is a major source of discomfort and streés
for cancer patieﬁts and approximately '90 % of patients
asked, express a. preference for oral versus iv
chemotherapy, predominantly because of the co_nvenience of

administration outside a clinical setting ox current

concerns about previous problems with intravenous access.

One of the key objectives of the present invention to
provide a chemotherapeutic product for the treatment of
cancer and which exhibits high biocavailability, enhanced

anti-cancer activity and high level of safety following

oral administration.

3.1 Uxogenital Cancer

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

confronting investigators and practicing. clinicians. in



prostate cancer. Al though there are three chenot herapy drugs approved by
the U S. Food and Drug Adm nistration for use in prostate cancer -

Taxot eree (docetaxel), Novantronee) (mtoxantrone hydrochloride) and
Enctyte (estranusti ne sodi um phosphate) - a nunber of the nobst conmon
chenot her apeuti cs approved for ot her'0cancers are used on an "off-1abel "
basis for |ate-stage .prostate cancer. Chenotherapy is typically utilized
in pati éresbingh atlVandéerst ageepr ost atanasancer Smhbiage nduilabnges

respondi_ng to.hornonal. therapy. None, of .these, agents are consistently
el pf i ST AR SeaeEa et ha b AT ISP ERE tof IndtRg: HEEESEn BAti ent s
wi th pressgbastbieerfod &dde-tiore @t laydgdyr nedlesersiheah@ngetBLast ases. are

particul arly troublesone in that they can create intense pain for the
pat i ent St89Ee8edBRAAFH T BoRReTHRE el tisdToidSTPaB6He Té8HcEPT 0B8R0t St art

in the BeRgstbULnbS Kt AR eSMh e cancer cells spreading to the bone from
the primary tunour. Sonetines only one area of bone is affected, but in

ot her peopl e a nunber of bone secondaries devel op, often in different

bonescgg’khﬁgggggr éggggggh any type of cancer can spread to the bone, the

nost , cers of the breast, prostate, |ung, kidney and
thyroid. The treatnment for a secondary bone cancer depends on the type of
primary _cancer. For exanple, prostate cancer cells nay have broken away

from t he@proerEed gFande traverYed PRtt RECHFodd 29% 1 bt &MeHegun to

grow angdi pHEtip! Ynt hBkep18adbRe eanger ¢l henan thaweneny 14 respond to
the sane type of treatnent as the cancer cells in the prostate. Al though a

_seconddlry BERéSEartieruediihociladder i aaResT bbAe the timugddyrothe nost
CoronL AL ALEBPTES O ISR LIRS Gonth om0 | a0
that 25% of the bladder cancers in men are related to
occupational exposure and 50% to cigarette smoking. Smoking
is a key determining risk, which persists for up to 10
years after smoking cessation. The choice of treatment dis
based on disease extent: superficial, invasive or
metaétatic.‘ Combindtion chemotherapy 1is wused +to treat
metastatic‘disease. Urothelial tumcours 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, adriémycin
(doxorubicin) and cisplatin. Several drugs are given 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 95 _percent of

malignant neoplasm’s arising from the kidney. _Renal- cell



Arseni ¢ has been used as a pharmaceutical agent for nore than 2400 years
to treat a |large variety of diseases including cancer, but it is also a
poi son and carci nogenic agent. Wth the rapid evol venrent of nedicine in
the 20th century, the use of nedicingl arsenic waned rapidly. Interest in
arseni c conpounds revived when it was shown that daily intravenous

adm nistrati on of agsenic trioxide alagn aused conplete r onses in a
g0 PTG BRSO STRFEn CHOR U MG TRt ST r SPARREHY aBDte

pronyel oyt ixedRukasnta. rAddidd0ngl 17) @l Ve rwrdeinayid patikeats wth
haemat ol ogi cal Ml i gnancies and solid tunours such as prostate and
pancr eat$eaksfh@ach XediranBgeR1lofeht senf ¢laeiaQaayss mogst cpmmpgly

adm ni stered..i Y i i =4-hr _En i on-f - eks. A
i1 ot oty T o e 18 P o P A A Pt v th
acut e priomrel aepbirteleukaenital lidceongas ngyodilie pisel Bmiyrans.r e8ehid show
that the efficacy and side effects_are conpar.abl e mﬁt?gint_av nous arsenic
tri oxi d&3FHEE et Rask FHHB a Bfl cﬁpprsrrtpoﬁ(df}la\ﬁerhﬁf oral 0[1% §§ senic

t et r asulgpdi A a0icMeR, t ouRdt eat SuaNd hracwemankonygt Deytisc 1.etkiaenpa. Thus,
an oral arsenic agent with simlar or better efficacy in | eukaem a and
solid t@iRnY afarredeEliendesdifiect Betpaehi cdoamaftieh yarad s2rf whom

| ong ter r QA RSN .5 requi yh d ts | Fhyteksl i fe
benef i ts#.né 1(2@}Ar ser%ilit e(%?s%éﬁlg?ﬁ %\%?% f??égﬁgﬁtg ar@ﬁggﬁggvglhent oxi dati on
st at es &diat chenmicgregsenshabtisl lighingaadr celildeareringgag ingiludsf sodi um
pot assi um-Qr.. cal.ci Trj val ent_ ar seni, {.Sslng i nite and
arsenicqg%xgis é%i%%; Fylﬁ%%%ﬁgﬁQyﬁ%%hﬁﬁk%égggpggﬁ%gih§§?0P§5?%§ | i gands
t hat posgesssdeai ltablies sabphott greoiads.cdldnt eavad Enbmasseamiec a5 Bheuncoupl er
of mitochondrial_ oxjdative _phosphorylation. . It is thus not surprising that
ar seni ¢ StrSaxi Yebxe¥Pe’ anfi -ttcljn)%‘r %?f Jé@flg‘lb)?ez}i‘t i%?w%%%pgggi s,

i nduct i @n fpireacty el SHYORN S peaiiest .| Mhicbihiian tebeangi ageaeseatand in
acute promyelocytic | eukaema cells also by degradati on of PM -RARa fusion
br of ei nEOTEHEEForRle HbbehtAnEhons cBRFIPTHe "XRACRRE FORTPEREPS&ni c. In
1991 t hg=Nati@BabeCaneskméngbdt Ui€ JaROHRPphataneeRiic tikehexede i nhibits
growt h and pronotes apoptosis in many different cancer cell |ines and
began acrebdgienipprbgraaninent evalt ke a15a% Sithgic attadt SYFE§TY nor

haemat Oka?:%'nﬁ nal i gnanci-es, . §UGH aspacutespremyel ogydi L&algukaegiay acute
nyel oi d 'eukaem a, acute |ynphocytic | eukaem a, chronic ryel ogenous '

| eukaenbagcasdénakbdgki ntsntynphoia, tiModdkidiey divdddse spehtanteusyiphocyti c
| eukaem, a el od | astic_syndrone,. mul:ti.pl e..qyel ana. LS al so
supportilﬁ‘gr'rgégsea%t Ciuflt sofP¥ t (i et?’r%n,%ggﬂch %"létpad{(ig%edolhr%r r_r!f;%l]é!-ar'efract ory
prost at eheaptierang renal neal | yeandeserancihiowncetei cad deipdulantn
refractory %nansitional ell carcinoma of the bladder. Qther clinical

st udi es “&F@thREeFRBGST i I’Eﬂa‘?n]gl ‘e Il Studies in Solid Tunmours"Hased on
prom sing pre-clinical 16 data, NCl -sponsored clinical trials to exam ne
the potential of arsenic trioxide for the treatnment of solid tunours are
under V\§y4nl‘§-'.ef5ﬁlﬂﬁla¥iw¢%¥anni ng stages.

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

of the testis, arising by the _mélignant transformation. of



4. Summary of the Invention The present invention relates to a

phar maceuti cal conposition intended for the treatnent of urogenital

di seases and bone netastasis and to a nethod of treating such di seases.
Accordi ngly, the present invention provides a pharnmaceutical conposition

i ntended for the treatnent of urogetdtal di seases and bone netastasis in a
human, wherein said pharnaceutical conposition contains an effective

anount gt a68€PUS aehd @lkal | necasteanth akapbbpeenet ales@dduland/ or a
phar maceutical |y acceptable adjuvant. According to the present invention,
sai d al REPPHRIBF s cHUPs ddekasretal noaRPlEsTeBdim ¥rung atgem d&heas2Na) or

. pot assi Hp NRLa; ar s§% gmgéé;soz heThet%ft‘g%%%g_ zig%%g%ﬁ?fﬁgars% s acid

al kaline or earth a ine netal salt i's preferably
1- 1000 dabfkereminiae: jpref ef althy: ledbOunyg/ded lsarmchdrost s Praferkabliyty50- 100

occur's TRFantbval IQGRFRVEES abf oFLEom R Whl GORCSRRD EA B 1 St  al f on

formis,&. geudedipbl gha, Capste, pHWIErsBEREAOr o30| Ui M id-based
chemotherapy about 70 +to 80 percent of patienté 'with
metastatic disease are cured.
Surgery, radiotherapy 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, however iﬁ 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 BEP, Bleomycin, Etoposide

and Cisplatin.

3.5 Prostate Cancerx

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—stagé prostate cancer with radiation
therapy being the second. There are also different forms of
horxmonal therapy. Prostate cancer cells do not tend to grow
rapidly like some other types of cancer. For this reason
traditional chemotherapy drugs have noct proven to be quite
as useful as they have been in some of the other major
cancers. Nonetheless, some standard chemotherapies have

been shown to be useful @ -~ particularly in late-stage



11 a pharnmaceutically acceptable carrier,diluent at excipient. Said
urogeni tal disease conprises essentially cancer of the prostate, bladder,
ki dney and testis. According to the invention, a chenotherapeutic product
conpri ses of arsenous acid sodiUn1saH§ having the fornula (1): 0=As-0-lia
Furt hernore, the invention includes pharmaceutical conpositions conprising

such product% %pgether w th a phar cggtically acceptable carrier or
di | uent . PEIPEEDFe T TS %er s Mtdient8eiPe A8 ILhESSWnCheRo i e

principl asugk bobiubalinvp @i aOMROSIdIORSd Prufl hadPspge-d101dn and. for oral
adm nistration. In a further aspect, the invenfion includes a nethod for
t he treatiéninoPreapee? ¢ancar anileotereRuridachbayel halomsHowre®mpri si ng

t he si nul ar ial__adm.nistration to the said body
of arsenéﬁgegggatggﬁgun?&gfg&hiﬁggﬁaﬁenﬁgg hggm%Qb orgﬁﬁFﬁ@nﬁ53éﬁ%y of

t hree arsediuomconpamgpiiatef di-f f esentumbeencefandtret hybati onzdumdranel s of
human t unour iqﬁs In vitro, arsenogs acid sodiumsalt_ (As3n,

11|

dinethyl%?gmﬂﬁ © 8T G ASS PRATE VA s e C&OPT PRRACT BT i IR &Senous
acid sodtonrsahbbeyas e iBDSt rppt entamndishpnedpapbtatdmygnRativity in a
human tunour nodel in ) o )

Chemotherapy is typically utilized in patients with

advanced stage prostate cancer who are no lenger 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 are the bone and lymph

nodes. The bone metastases are particularly troublesome in

that they can create intense pain for the patient.

3.6 Secondary Bone Cancern

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 only one area of bone 1is
affected, but in other people 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 cancer
cells may have broken awéy from the prostate gland,
travelled in the blood to the bone and begun to grow and
multiply there. So the cancer cells in the bone will
respond to the same type of treatment as the cancer cells

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



18 vivo, reason to devel op arsenous acid sodiumsalt further as a novel
arseni ¢ conpound. Arsenous acid sodiumsalt surprisingly was nore potent
invitro and showed differential activity in | eukaem a, nelanona and
mammary cancer |lines than As203. Arsenous acid sodiumsalt is surprisingly
capabl e of shortening tel oneres of Hdman cancer cells, i nduci ng cel |l ul ar
senescence and chronosonmal abnormalities, but does not directly inhibit

t he tel direrase hotévinythd@hbodff eths mndicabembhay arsesess Behdssodi um

salt is tel.omere Lnhibitor. Arsgnous id sodjumsalt was rapidly

absor bed 5t (EOBOURL | 47 FRE%: of ikt A BTT30 | R khd Panal helSPRTt he

pl asma framepr @onged apaki 888. 1&yEprisingly the bioavailability of oral
arsenous acid sodiumsalt was approximtely 100% Animal toxicity studies
showed that the main target organs were bone marrow and | ynphoi d organs.
Thus ar 3enons-sa&ii¢: sadi YL SBLY i &N Readm nistered orally. It mght be
used i nTTong-termtreatment—of—Ttancer patients with solid tunours or

| eukaem a at dose | evel s bel ow the naxi mumtol erated dose (MID), al one or

i n conbi ion wth another treatnent, nodality, i nt ai_ni a good quality
of 11 feniarhd diaso R NERED2FSof e GreSHnt oA aeron Tk BEER
devel opetlaas novel wHis c8BCetr@genta Thegeonporsipos $ESSessg9eds cyt ot oxic

activiti iE gﬁﬁgnel of 43 human tunour cell lines in vitro with an 1050
val ue of 6.8

BPBABTNCRAC séFet?i 9LE) RaBOBBSRr 9BE FATELMOUPTERI | |ines

derivedafeqs.| eukaeria, FRITEN ¥y SARGRINENG: "REARGTR: LR aieashig- head
conpari son arsenous acid sodiumsalt was surprisingly at |least 15-fold

more pof@REUrian the cisni cff | yradded nadenBraendni cwaredxi tepidity had al so a
st T oor EhtdpbeL A Aledifld VEBKooMMAET UL AR UL OB caped Wt

5-f L uoruraci vinblrastine may reéesult 1'nad I'VE
Pot assi tinat ndielid yarisgniatve npedu celthiayitsatraxionaetfi vatgenid vidvexide

i dsodi | t | and i nt it I .pri, si ngl
bor dor | TRe Giiach sPmoLehEuEaHBONERS ihnenl Ien ROHBR ! Fme

xenogr apaisi¢nenal wilH caegigomad Rt X and mapaBsyseancelcMAXF 401) .
I n general thf hi@hegf ef fi cacy of arsenqus acid sodium salt was obtai ned

with do¥edn¥i-a7E-st LR drasdidfith t0er. died 'do S WS “Pe Ht fi cacy of
the conpotishiasybed ifferdtid@gdahhymadibRhstiasi 8A¢ 951 R FulRiEs days
conpared with intermttent schedules (every 4 days x3, meeklg X 3).
Sur pri st y 2%r BIFogf3bfow e Panssaptihts sfanetioned adhagpackt i apeuti c
STT | Cack-ddh £ANERToRAI CNLS LAULT G NG TIGMATA0BNI Alne CANGRILIRI Y
prostate and bone netastasis, follow ng treatment mjfﬁ . 5, fﬁ%q?Z.S, 15,
17.5 aridy ngnol-arkenbufuaten Eodi um sal € emskel.ed frordol4 sdonkecut i ve
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 pilot study with oral tetra-arsenic
tetrasulphide given to patients with acute promyelocytic
leukaemia. Thus, an oral arsenic adent 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.



-days. Surprisingly the patients all tolerated the arsenous acid sodi um
salt extrenely well with no adverse events (AE s) or serious adverse
events (SAE' s) occurring. The study nedication did not cause any

di sturbance of any patients' well-beikgg feeling. There was no change
during the course of the study in any patients' ECG activity, audionetry
or neurol ogi cal exam nations. 20 Surprisingly arsenous acid sodiumsalt,
t he conpound of invention, has great therapeutic and safety advantages in
conparis@mseniarsehStstihobbﬂh.tAisaménttahdx@dﬁté&iﬂﬁﬁha@mhﬁﬂﬂuﬁhOMﬂ to

pr ol ong the and interyal cor ed for te (QTc), which may

or edi spo8&3F % %3t?0%?e?bc%ic;f¥n1fm5{%ﬂ? aﬁ%l]tp A QX At A% @
tachycar dnatansd poaduer geRketemabei eXeatih C Ul A vl QoK. a3t her Jror e,
adverse events occurring in 10%or nore of patjients treated with arsenic

tri oxi de“PREFbEE"d atsioﬁl&ém fagepnitRdend, ahetipataiorigder sinlkidudti ons at
the injeshhPn Sidygmdd eppal geaeuhae% tjPedamRbg s YRR NEEGan BT Ghl,0a1 1,

nausea, anorexia, decreased appetite, diarr hoea | oosg stools, vomting,
abdom naPopa¢ s Q}Wﬁ@@% sugdartelnt lgroaps . cBastapat dmn, a:ft;mnkalmnam

hyporag m ASE_ (SGOT), and/ or A SCGP
hyperkalnglﬁ‘l&gﬁﬁhyf O%Cc%. Z:%%g rl]1h (:Ellgcﬁ F%sgmﬁ?’% E%é ("‘a gl)ifi ness,
~trenor, Um&ghnodtyswmqarlsapngt&)has:, hyp@xica tpli et @k eéiélﬁtt@n,an&(iSi nasal
drip, mhee2| ﬁﬁgf ase breath sounds cre |tat|ons rales, dermatitis,
prurit us: &8 Ehy foise  dr P ki FETEYRA Hﬂé&%ﬁ WFEAPBI aOfECG

abnor rralmacﬁvaeSIda@sgdﬂ Sapelmrdms ﬁiﬂmﬁle;&onuraﬁehr{g&%@bh%%yahaf g&tion,
arthral gi a, nyal gi'a,, bone pain, back-pain, neck pain , |inb pain,

I eukocyt%(gitéa PLOTYEHOLY bl dr?dﬂ‘@ﬁf@ﬁerﬁeélshy‘éépe@é’ degrhglpéiansifon, ne
ut openi g RRE F&OId e%)a:oftle'ﬁlh' Nghe PRLLBERs &MY Gihds upon cell

type and the form of arsenic.

In 1991 the National Cancer Institute reported that arsenic
trioxide inhibits growth and promotes apoptosis in many
different Eancer cell lines and began a research programme
to evaluate its | clinical activity in haematologic
malignancies, such as acute promyelocytic leukaemia, acute
nyeloid leukaemia, acute lymphocytic leukaemia, chronic
myelogenous leukaemia, non-Hodgkin’s lymphoma, Hodgkin’s
disease, chronic lymphocytic leukaemia, myelodysplastic
syndrome, and multiple myeléma. It is also supporting
research in solid tumours, such as advanced hormone~
refractory prostate cancer and renal cell cancer and in
cervical cancer and refractory transitional cell carcinoma

of the bladder.

Other clinical studies are underway, including Phase II

Studies in Solid Tumouyrsg, Based on promising pre-clinical



depression, ocular irritation, blurred vision and vagi nal haenorrhage.
Surprisingly none of these adverse_events have been observed using the
oral arsenous acid sodiumsalt, which is the conpound of the present
invention. 21 5. Detailed Description of the Invention Methods and
conpositions for the treatnent of priemary and netastatic urol ogi cal

neopl asm and/ or bone netastasis are described herein. The invention is
based, WatRart. N@N HHRReE regi i dor theioral adm nisifald oncpl a
conposition conprising of arsenous acid sodiumsalt. It is also based in
part, oﬁOﬂiﬁ@ttiggraﬁeLﬁIiE@Déﬂit@b@xmetﬁ@raﬁb@nmaéme@tsduﬁ uaesidit of the

inventiQﬁmggggnﬁEecﬁﬂaég'lmﬁ?Q§Frfh the final planning stages.

4.Summary 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

such diseases.

Accordingly, the present invention provides a
pharmaceutical composition intended for the treatment of
urogenital diseases and bone meétastasis 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.

Accoxding to the present invention, said alkaline arsenous
acid metal salt 1s sodium meta-arsenite (AsO;Na) oxn

~potassium meta-arsenite (AsOzK).

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

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



This invention includes a nethod of treating primary solid tunours in a
manmal , whi ch involves the adm nistration of a non-I|ethal and
therapeutically effective amount of arsenous acid sodiumsalt on its own,
or in conbination with one or nore therapeutic-agents to the mammal in
need of such therapy. The invention also includes a nethod for treating
di sordergs of 10 manmmal s i in s _the 1 ni,stratjon of
arsenousgaci%ﬁggﬁgéﬁﬁgﬁﬁ%h%¥tfuﬁpqﬁé@gkggommxg%yf%rtonhﬁ%gﬁ%%%lquﬁﬁ one or
nore thesapetptéectagents into the affected manmal . The arseni ¢ conpound of
the invention, arsenous acid sodiumsalt, may be utilised in a variety of
known forms for exanple as a salt, as an organic/inorgani c conplex, as an
or gani ¢ shed atfo9sn LRACARSIH AR dofpa 1deH0eb a8 g0 d NGy SYSI&® o24Hd shoul d
be recognised that the invention includes arsenous acid sodi um salt

pr o- dr ugdre?t &leemp oekrddehatkisine yc ende£e8HLER- vi vo to biol ogical ly active
forms of the arsenous acid sodiumsalt. Such pro-drugs may be used to
reduce or avoid the toxicity of the usual pharnmaceutical agent or to

opt i m seAaderdireat nent thed ehfércatyn, Amsernbeasobice daseei lun saldduesn be

t hesi sed i all hased... | di L, t
201 d S UMSH TS | B prepgP eS| Actapearbal Sahbr APy Pne e a1 san

w |l recggn se that the formof arsenous acid sodiumsalt to be used
shoul d be therapeutically effective w thout unreasonable toxicity. Any
suitable route of adm nistration of arsenous acid sodiumsalt may be used
i n adcordanceywi,th the present invention including but not limted to oral
adm ni stration, parenteral adm nistration such as intravenous, )
subcut aneous,” i ntranmuscul ar and intrathecal and intranasal, rectal or

vagi nal sadypl,stial] on.dm nsisAtion mynalsedbe made didestlul nto the

tunour or through transdernmal patches or 1 nplantatidn devices

(parti cgompopiftarorsd owomplréasey. Fophcapredindtd sthamdtdreamyidhsoabe used.
pharmaceutically acceptable carrier or diluent. Suitable
darriers and diluents are well known, as are the principles
of formulation of compoéitions in unit dosage foxm and for

oral administration.

In a further aspect, the invention includes a method forx
the treatment of cancer in an animal or human body, the
method compriszing the simultaneous, separate or sequential
administration to the said body of arsenous acid sodium

salt.

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

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



The pharmaceutical conpositions to be used may be in the formof sterile
physi ol ogi cal | y accept abl e (aqueous or organic) solutions, coll oidal
suspensi ons, creans, ointnents, pastes, capsules, caplets, tablets and
cachets. It should al so be recogni sed that del ayed sl ow or sustai ned

rel ease forns of administration arel@l so included. 23 The arsenic
conpounds of the present invention may be used against a variety of

primary 3R¢, Mekasbat ke nrRaRlaY | & Ansea@s ewiidn G atding, sdit MotthHdumi ted to,
primary and netastatic tunours of the central nervous system breast,

col on, ~ @¥ar# eSOvRLAMNASEIQNGOMPPYRE: BIrA¢aers pRotd atte@daR8 Wédd- and neck
5.1 Pha%%?%%ﬂ%kﬁﬁ% Foraul atj op. Therefore, tiheprgsenti nygnt | AHRlat est oa
phar maceutrcal "antt-cancer conposition conprising of a therapeutically

ef fecti vd fappantial acséndtiy aol dlsekiemizal nedeprasertdd MM f ol | owi ng

o 2R 0=l 36.a0C LS PORLIRGSL! CaLly Sreamalyealis ueed for

t he man ri reat meit of acell proliferative
disorde@ugpgigﬂﬁggy N SaphEr NRE e Whiogakhy ngc cepllahkeead) e antumaexci pi ent
carrier, buffer, diluent and/or customary pharmaceutical aukiliary. In a
pref er r EANERBOERHEAL SRIRAEPINGEALILERT §HRSEOPSRNERDT CHHRNG i on can

be adni gigterediifes AR JAGSUdCHilLRIGeRhARLEL! epaut&ld@irasthe
present- invention pertains to any pharmaceutically acceptable

f or mul akicbmsitguchhas esffecist | Endicata ubhit patpesogs| mallde Foobmmbf
macronol ecul ar conpl exes, Nngnqcapsul 1.6 OS r ; SeaaNd
Iipid-bﬁ?gg f%r?nﬁzi?@ﬁﬁ?i%ﬁh#ﬁﬁﬁ%}'0| ?Fﬁb%gté?ggngﬁg%%%§%ﬁﬁgcéﬁIes, nm xed
m cel | egapsyDy habiserbedabraftey esbch e, vanadndeseab edadnimiwtomities: | n
addition to the conmpound and the Rharnac ticallg acc%PtablecEplyner, t he
phar mac &b Cé]erns?lned in the plasma or  prolonge periods.

Surprisingly the bioavailability 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—texm
treatment of cancer patients with solid tumours or
leukaemia at dosze levels below the maximum tolerated dose
(MTD}, alone or in combination with another treatment

modality, maintaining a good quality of life.

This compound (NaAsO;) 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 0.6 M.
Pronounced selectivity wés 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



24 acceptable formul ation used in the nethod of the invention can conprise
addi tional pharmaceutically acceptable carriers and/ or excipients. As used
herei n, pharmaceutically acceptable carrier includes any and all solvents,
di spersion Media, coatings, antibacterial and anti fungal agents, isotonic
and absorption del ayi ng agents, and e i ke that are physiologically
conpati bl e. For exanple, the carrier can be suitable for jnjection into
the bl oodetEsei plidifesenhidbddes Praritateubrean?ys adcdpt abPeL et abittlitzer s and

di STt egLant Sed N ANGL NAL SIDAdIRAY, (Bory) VES! GBS 0ls ) | may |
uni - | anePP&F1'posomes, T ncl Udi hg smal I "uni -1 arel | ar 1i posomes (al so known
as uni -l agehlar eskkdbesior Skfeand. | dragassniw aiel [Ere| | (al so

known as | arge uni-lanellar vesicles or LU, can all be used so long as a
sust ai neleFBFeAseY A6t AFd-Veidapsul at ed conpounds can be establ i shed.
In one enbodi ment, the |ipid-based fornulation can be a nulti-vesicul ar

| i posoMe system The- conposition of the s nthetii menbrane vesicle is
usual | y &nconBilkati oRT8ERRBsphdFifi ds SOG4HI | ySPhtconti®hati on %Mt h
steroi ds ' ol.cau |1 rfdiReoRlresnhaki Ricds var iat fwr? 1 pids
may alsoi%g§%§%%akg¥§hgles of |p|§?lgégful in synthetic menbrane vesicle

pr oduct i sobcwchnets:giyospraismldgiar drola)  PmesFh RETPEITEdS fegnal
Phosphat Pyt cERENGIA oS - adbsangr Sefials' palpel apRRcloR) dsBkl udlng
eggphosphehégyl chpd i neghest 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 better using

daily administrations of 5 or more days compared ‘with

intermittent schedules {every 4 days x3, weekly x 3).

Surprisingly, oral arsenous acid sodium salt showed a high
therapeutic efficacy in cancer patients suffering from
‘urogenital cancer, mainly prostate and bone metastasis,
following treatment with 2.5, 10, 12.5, 15, 17.5 and 20 mg
of arsenous acid sodium salt capsules for 14 consecutive

‘days.

Surprisingly the patients all tolerated the arsenous acid
sodium salt extremely well with no adverse events (AE'S) or
serious adverse events {SAR' 5) ocourring. The study
medication did not cause aﬁy disturbance of any patients’
well-being feeling. There was no change during the course
of the study in any patients’ ECG activity, audiometry or

neurological examinations.



25 di pal m t oyl phosphati dyl chol i ne, di stearoyi phosphati dyl chol i ne,

di ol eoyl phosphati dyl chol i ne: di pal m toyl phosphati dyl gl ycerol , and

di ol eoyl phosphati dyl gl ycerol are used. In another enbodi nent, the
conposition containing the conpound nay be incorporated or inpregnated
into a bio-absorbable matrix, In adgption, the matrix may be conprised of
the said biopolymer. A suitable biopolymer for the present invention can

| nel udeqal 80; ONG. P HRLEBRET ol ECUbasuiclRated HOMLbhgodhaURLONS] sting
of coll age]ﬁ, e ad Yn, frbronect n, vitronectin, |amnin, polyglycolic

aci d, hyakvanohbs, abkd, gchahdribietrapestliphand, sadefit afvatsste, 1theparin
sul phate, heparin, fibrin,,cellulgs g | LN chihwonectin,
ent act i Ai°"PH b%%sBBn&Fﬁ?hﬁgoﬁﬁﬁaf{ﬂﬁ?‘ b?‘é%iég% Qgg%:{%%fla% ggﬁ% H{ext ran. The
formul apign sholhess pesIon®! eeal @8 AntdoQR bhepotaimerotseavstd &emwn in the
art. In a preferred enbodi nent, the thergpeuti ¢ conposition j ot

i munogeate BEs adiinhs feve Pred igPRERal IBaPR EHEDE of© tRRTEPRIA T & pur poses.
A ther jc S Linon APr-ESent s LAVEME QD CaRd NChestRice '

phar rragg%#‘ltiical %3 a%gg%%ablﬁgggﬁ%s of theaco%/rponents t herein.

Phar macednptat & yaacoepirgbiiewsiant liosdl-ude the acid addition salts that are
formed with inorganic acids such as, I dr aehlond.Cc Of
phospho’?ﬁlEQ]&%JFd?, tor fgigﬁrgregaeﬁﬁe %g’ci%fgé%s 21 etjﬁ:,ﬂtyartari c, mandelic and
the |ikgatPhysioliagiarld Ywioh eratienicar tikoside e inellbdknofmt igiiehe art.
Exenplary of liquid carriers are sterile aqueous s I.utisonsaé hat, gontain no
mat er i af 8VeH, adaPEPBRA. t CRPRE adP R | nGFBUT Nt sFHIT er,“or contain a
buf f er q §0dii4a phasphala at  Rhyshekagi cakdahhyal ureakipdys) ol ogi cal -
26 sal ?ﬁgQ%?f%oth, suchﬁas g%msphat e-buffered saline. Still further,
aqueousweight er syaian coPRHBAARNDr cARpBPXbhe bGPFEF288F:, 3RPGEITSas salts

such asdsggirﬁcrp gnd pot ggg%%m g@&gigdesvog;gﬁﬁ@se,am&pjyl{,@pe ghyepl,
polyethy}ene g?yco? and ot her, sol ufes. Li quid conpositions can al so
cont ai ndi-bgepdiphasesoira adthtrpah,to grostdrahbomxcl uBYBRk3t bt er .

Exenpl ary of such additional Liguid p i eigbl e oils
such aghggB‘f’If‘%‘ﬁ’%%%?fmo?’l , 1OrGaATe C(‘;L%poun S s%% ggégﬂlyl%%oc}/\ég?e, and

wat er - ok GeM) Si Bfser ¥ ldiailgpe o dnposia i oheadathéns Anperypepti de of
t he present 1nventi.on, typically an anmount of at | t .ght percent
of pol ypapesHaeped- mié?ﬁﬁﬁ) St ot BFMPher SPAEH cg%s r?%%i “88#5{9%%', ght
percenthjnléoﬁig;iti o1Byruei glhtsefsipel,ypapidtdasai t otdlp conpbseéting, Thus,
for exanple, 0.1 weight percent is 0.1 granms of olglpe %i dgtjpgi 100 grans
of tot afleebrpdsilt PERATENE OUEGH p?r%?%%%iﬂt‘?“cgall Ceprablie salt® refers

to those,.saligs0f GQIRQHAES swhi- et aixint he hedegisgal swéetinyeness and
propertllglés 0 ?he f'ree%glases and v%i ch are optained b reactign W th

i nor gantachrédsdsachEes apapsealbiies acPdPUay b dor bRFRSACFE™PSEFphuri ¢
acid, nitric acid,.ph or4 i 4 methanesy E-Lgr)i crn@aidiaet hepasul fonic
aci d, a?%?ﬁléneléﬁ%%ﬁ?gg id{,&%ézﬁqjilgqu'i c acid aEd ki hem?i kg. The |

phar macgsiheal baekposati,on roamit aipring t Hemict pedni ngledkeriytAaySbe in a
formsuitable for_oral use, for, exanpl as,tabj ets, . troghesikL9zenges,
aqueousdBreBify s’i}?i%ﬂ%‘ic(?%so,ped’iléger gﬁEB{EgpSgl erLI'FaoYrS Igg%anul es. e?nﬁl si ons,
hard ory$pbte63PSH) €S hyPersynupsnor eflivdirisg, Congosidd,onsanatehtted for
-oral use may be prepared according to %nly net.hod, knomaltlg- v%%ng&t‘.for

--the- ¢ahgfagiope- gpular irritation, urred vision

haemorrhage.

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

the compound of the present invention.



27 pharmaceutical conpositions and such conpositions may contain one or
nore agents selected fromthe group consisting of sweetening agents,
flavouring agents, colouring agents and preserving agents in order to
provi de pharnmaceutically el egant and pal atabl e preparations. Tablets
contain the active ingredient in addlxture with non-toxic pharnmaceutically
accept abl e exci pients, which are suitable for the manufacture of tablets.
These exti picaiis dmpaaeriptienanpl ehe i Frerantdidnuent s, such as cal ci um '
carbonat'e, sodium carbonate, |actose, calcium phosphate or sodi um
phosphat e; granul ating and di sintegrating agents, for exanple corn starch,
or al gi NG R a2l NdihRg fOeMns fof @npteatsiarncht getatany oandcaci a,
and lubricating agents, for exanpl e nagnesjum stearate, stearic _acid or
tal c. Thettzsileatis mayo beyinedoatepl@sn FRAIRY RN BT EFHRS Khoth®

techni ques ta g%i di.si ntegrati on and absorption in the gastrointestinal
tract aﬂf%ﬂﬁ%b y%%Fgﬁﬁde a sustained action over a |longer period. For
exanple, a tinme delay material such as glyceryl nonostearate or glyceryl
di stearate may -be enployed. They nm S e t ed 't he chyi.ques
descri bdds AR T8 152 ﬁsﬁgg_xﬂ,ﬁ%%Eng}Qﬁf%%%?%%fggéﬁ E%g6g$§74, to.

f or m osnptiic ARENHBRAYEILE ohabEel Schaposbintom|camgleadeg AfphacsnoEdti cal
conposition may also, or alternatively, c nta&n one Ortpor% drygs, which
may be wKﬁKbdﬂQ¢¥WMDGGﬂ§tihﬁtadéhta&FonagaB% frige WdHi'n the conposition
Vi rtual Ly, an rig OBy Bepdok ni-keredehbug orbiiaaticativnl t #a 2t modul at i ng
agent as describe herein, for a variety of purposes as described bel ow.
Exanpl esief ityees:ich doagssthaerbayn beefir stered with a nodul ati ng
agent include anal gesics, anaesthetics, antianginals,
antifungals,..antibiottcS,. anti-cancer drugs 28 (e.g., taxol  or

M t onyCiThi@ ,iranditidd ammmihoiEses @etdgod dfuprepsAngn@rimardofethsei n),
anthel m ntics, antidepressant nt i [ i ihhibgt @m nes,
ant i hy pdiEsHEiYed: & ,ﬁarﬁgﬁgﬁ an ?%f%?otu ule gﬁ%ﬁ??%?gbg., col chi ci ne
or Vi ncggl-kaliLds )an@ntidrageat heaagne Efeatariagrobitalof, aasEnPR$ychot i cs,
antipyretics, antiseptics, anti-signalling agents.(e, d,.+RAr i i nase C
" hhi b t G- chrsqchHiTh; 4kt Y it roREE 1GH arF 6k cﬁ&r"%‘mt(&%Bi itk ?I‘)‘%) ,@’ﬂ(

anti art t&{cj d cqthe%%ghlgggnbggbrﬁg,ent& e | fahmatuliot | nepdamf t wesives,
antivirals, appetite suppressants, cardioactive drugs, chem cal dependency
drugs, ddtdrany¥.cs, chenotherapeutic agents, coronary, cerebral or

peri pheral vasodilators, contraceptive agents, depressants, diuretics,
expectorants, growth factors, hoLnonal agents, hypnot,cs,

i Mmunos upps eissicn: agentlso nacdotes anpagbpfsfer treating disorders

par asynpat ham icg, sedatives, st 1 the administration

synpat hd’rﬁ B&f‘? Ezﬁg,i?‘fﬁéi ﬁ%(@?@lﬁégﬁl’ol dé%lg%%ﬁ tranqui ‘Iall isers and urinary
antiinf egt i weserntilgTubationsdiom osalt use ey abso e ppEsent®d 4% hard
gel atin capsul es, where in the active ipgredi s, B an,d nert
solid mQQﬂﬁﬂQaﬁ%ﬁneWéHBIQHEMQﬁlﬁﬁ%%fgg 5%%%%%&c?§%§€ og%hate or
kaol i n',_ of as.$qfim®@el atin capsul es wherein the active ingredient is

m xed with water or an oil nmedium for exanple peanut oil, liquid paraffin
or olive oil. .

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.



~ Agqueous suspensions contain the active materials in a mxture with

exci pients suitable for the manufacture of aqueous suspensions. Such
exei pi ents are suspendi ng agents, for exanple

sodi um car bpxynet hyl cel | ul ose, net hyl cel | ul ose, 29

~ hydr oxy- propyl met hyl cel | ul ose, sodi gm al gi nate pol yvi nyl pyrol i done, gum
tragacanth and gum acaci a; di.spersing or wetting agents nmay be a naturally
occurri ng. p@ggggatl de, grco%c}g_gge Lggtt hine Ok GORdemsat iomyeduct s of
an al kyl'ene oxide wth tatty acids, for. exanple pol yoxyethyl ene stearate,
or condemsahboa préducksiiom etdil ene-dxivdge wn eomrrynsisaithad i35t i c

al cohol's, for, exanpl e hept gdecaet hyl ene ce ndepsatj_on
pr oduct §9BYSEERYI ehe Bx] eqﬁit%lﬁggg%%?f%%nﬁ%ﬁﬁgéédgﬁfﬁgd ??oﬁ%e%tty aci ds
and a hexkkabusUskia pEIeMYesdvl ensuati t frpadtigs mappbendsedertiored from
fatty acids and hexitol anhydrides, for. exanple | yoxyet hyl ene _sorbitan
monool e&EEUCThETadtiEviss SRR pERSTGREY BT &ﬁ?b‘ﬁﬁﬁggiﬁg%%%a Ul
preservatiyes ol Qo QARG LN - £ MhatheBOMMd ehydefxybenzaaidus one or
nmore col ouring agents, one or nore flavouring agents, and one ar nore
sweet enrrgdagendivmsuehlas saorobe ofyBERERHFER. ©°O | FORNRHEIRIBhs may be
formul at ed Q% g&spending the active ingredient in a vegetable oil, for
: purchased; . . . . i . .

exanpl e¥arachis "oil, olive oil, sesane oil or coconut oil, or in a
m neral oil such as liquid paraffin. The oily suspensions nmay contain a
t hi ckeni_ng agent, for, exanpl e beeswax, hard_paraffin.or c | cohol .
Sweet enitfig agﬁnt%m%QE%P%£?¢h&§5aséFﬁﬁéPPﬁ aBg%S, gRd* aﬁ%%%%nguggents may

be addedrtgapEQViide @apaliatabl eens2d1 f epheatsikdnl edhess isamposill ons may
be preserved by the addition of an anti - oxi dané such as ‘?a)]rs%thcgbi c_ acid.
_Di sper sEBPENhIAIERAL ablde gEartl 65 ALFEABIR 2+ pFRPHFRtT U of° 41T aqueous

suspens|,0n;by LhE f&ditbgn_Ofth‘é@E?éuQiQé(iﬂ? 38rtberped i veyingnadi ent in
adm xture with a 'é.l spersing or wetting agent, suspendi ng agent and one or
nmor e preseeystnalebe eEitelte. di spersing or wetting agents. and suspending
agents are exenplified, for exanple sweetening, flavouring and col ouring
agents, may also be present. The pharnmaceutical conpositions of the

i nvent i pAy ey i stol e domttehe offor avminbit catriomt erf epusshons. ahid o |y,

phase may be a vegetable oil, for .exanpl live oil,or..ar i il, or a
m ner al S%fl}‘,lmf (?raeigxafWeblei q‘ﬁ?‘agpépaf?r?cnoero‘:?anrﬁext ‘8’;&52 o tﬁ%ﬁ%&%i tabl e
emul si f yhignepent sndRydiey nadtinedd Y-iedeedr iteg ogais adidniekaaplean.gum acaci a
or gumtragacanth, natuyral I,'é-occurri ng hqzs)phati des, f.%gre‘); ple soya
bean, |B8FeRFH-2-and c%ﬁ‘ﬂb’% ET3FH Part i af "Codnpoufids derl'VEd TromTatty

aci ds apgd,bexitduanhyth i 848sscdnlr epaMhe raehbichan amanont eatesahd
condensation products of.the said partial conpounds w th ethylene oxide,

for exanpbaPobyopaiimpile o it 196n o SHEMTE. S R TeRu ™Yo s Ay al so
cont ai n,sweeteni ag.- a0d § | 2¥QWr il ageMb®r or through transdermal

patches or implantation devices (particularly for slow

release). Topical administration may also be used.

The pha:cmaéeutical compositions to be used may be in the
form of sterile physiologically acceptable (agueous or
organic) golutions, - 'colloidal sruspensions, creams,
ointments, pastes, capsules, caplets, tablets and cachets.
It should also be recognised that delayed slow or sustained

release Fforms of administration are also included.



Syrups and elixirs may be fornulated with sweetening agents, for exanple
gl ycerol, propylene glycol, sorbitol or sucrose. Such formnul ations nmay

al so contain a demulcent, a preservative and flavouring and col ouring
agents. The phal maceutical conpositions nmay be in the formof a sterile

i nj ect abl e aqueous or ol eagenous susﬁ%nsion. Thi s suspensi on may be

formul ated according to the known art using those suitable dispersing or
wetting agents and suspendi ng agents, which have been nentioned above. The

sterile ipjectabl e preparati.on I I n erile.jnject

sol ution Tglre _aESEBéHSFSﬁSPﬁHQS nSE?%‘{%%i égege%lﬂp}rlg‘fﬁsﬁetrlﬁq ﬁnaaigcbeept a Cg di | uent

or sol venlgaihet exarplkeécdy absolptimamyi rard 3mbttbane tdicol ne Aoy itche -
accept abl e vehicles and _sol vents that . be epployed are water, Ringer's
soIutiond&ﬁ&aﬁ§5toﬁ?ﬁlgﬁﬁ?%n1cﬁ?%ri?@ﬁggﬁﬁFﬁﬁﬁfpl raddPHiBHY st | e,

fixed oi hgtakeac0avenhbanal by em Qadras aes@oRntsPitadspendisg nedi um
For this purpose any bland fixed oil may be enEone i ncludi ng synthetic
floor di goyerridearies, dedingwn, Hmaylavrds Bhefddes, operetated 49 nd use
in the péggargbaog 5% i njectables. Dosage | evels of the order of from
about O. ng to about 140 ng per kil ogram of body weight per: day are
useful in the treatnent of the above-indicated conditions (about '2.5 ny

to about _7_g, per patient per_day). ,For exanple, inflammation my be
effectivek ion of fromabout 0.01 to 50 ng of
t he conpound per kil ogram of body wei ght per day (about 0.5 ng to about-

3.5 g pefrhpakkgnd, pertgay) . pFageatountineénatbéhve raghedsent tbhat amy be
conbined with the carrier materials to produce a single dosage formwl |

vary depeharhgcepotrathe aidsi-aaneated CANBCFhEL ¢Ar t FEPEFS Hishe Bt

admi ni st Eﬁéi:gﬁeut%:%al@gﬁn@ffec@i@@r baht oA N £HEEGLE Ok clihe RdElum

adm ni stratioh of humans nmay vary from about 5 to about 95% of the total
conposi t #aht Dasegeeniwd Morbhe didlloyénagr &pryutanf{ bl n bet ween from about 1
mg to about 500 ng of active ingredient. It will be understood, however,
that the specific dose level for any particular patient will depend upon a
vari ety ofAfageta’s i ncl udi nglthe activity of the specific conpound

enpl oyed, the age, body weight, general health, sex, . diet tinme of

adm nistration, route of adm nistration, rate of excretion, drug

conbi natiea and t PrardResevetalyy ofadchetphiti catbis diusedsefondearhgoi ng

t herapy. The dosage effective anount of npounds,_ accordi_.ng to t.he

i nvent i GREWRTACIAR X eBEN g AF5GH T Bt o%g‘ei nct SRAFRY T h&Tpatt iccq.lllqar'
COWDOUnd;?répff&fé%v@n@iihahaagct QM ashiVidy, nbhe comdiiianuiieated, and
whet her the conpound is adm nistered alone or, with other therapies.
Typi cal | ceecrodige afisEente AEUHmLSRCY| ?%ﬁﬁk??woﬁ@§58ﬁt(ﬁ%ﬁ&%@%@/kg to
1500 ngy/ r b i _praf er ~d43 4y about 1 -
o 150 ra A Dt B Rt e D L 400 o/ Ko, of
body weighibodifient nvéntheningeatésnalkbe tompoppdceds e almgaHodd or t he

treatment of the abovenentioned, pat hol ogi candi tiqQns. Qhpounds  of
the pres&t invent {gﬁsfﬁﬁadl'ni%teﬁﬁg Fﬂ%ﬁﬁ%Héé%I aJ?%;§Eéé

t her apeutd eahlatid.ef eriadl y driesantamimventtian i speffetid vetagaiaist the
menti oned di sorders, to a warm bl ooded ani mal, for exanple a hunan,

requiHlﬁ?@ﬁﬁﬁPQWﬁ%ﬁﬁ%ﬁﬁf“¥ﬁ%ﬁ€8%ﬁo§ﬁ8§ub?5}%?%bI%u%%i i%&RPQWFQhe f orm
of Phar@feuhgeakafpﬂg%yh'e%& fprmuati egrAf  RiYar regethealduraccept abl e
excipients and carrier solutions is well-known to those of skill in the
art, as donplmxadovaaopremsudiessuiiabbepboseng andbeadat M Fiagidrens for
using the particular.conmqsiti describ herei.n.Ln a | et f '
T et nerte R ebi nere i RSt Adeng hgrEEER) PEIANEREkACH T ML B R

i ntranasgl ce BN ,i Ni Al scidel 1@ syrsttreatiicomeante fror mesitdles, &rid 1 O al
Del i ver yresea].ed erythrocytes. In additior_l to 1_:he c;jampound and the .

pharmaceutically acceptable polymer, the pharmaceutically



In certain applications, the pharmaceutical conpositions disclosed-herein
may be delivered via oral _ admnistration 33 to an animal. As such,

t hese conpositions nay be fornmulated with an inert diluent or with an
assimlable edible carrier, or they nmay be enclosed in hard- or soft-shel
gelatin capsule, or they may be conmmdessed into tablets, or they may be
incorporated directly with the food of the diet. The active conpounds nay

even bealda%e,n:agrlat %rmutlet%ﬁ pseat %na%ﬁeuﬁgghbﬁ' bhechar mebnt Rgesti bl e
tabl ets, buccal tables, troches, capsules, elixirs, suspensions, syrups,

waf ers, cand t kempiciiee Thedtiabiremasl trmane@cemtlllcgllyapsabegpéﬁ?dl@ he like |
may alsg %ggggln th%‘%g EOMAH%XC %Rggr ZéQumtrgggcantﬂﬁ §§&C|a
h as a

cornstarc or gelatln ex0|p|en suc caIC|un1phosp
di sint eghatrmageagenhllyum@@t@me starcihgr poictolst anak, @aldgialr acid and
the like; bricapt, such as nagne5|un1stearate gnd a sweet eni ng agent,

such asSQ&XFB 8§ | dEPBEES N sHEEREr | nCARYLIRE ad GO IRk Sl Ao g agent ,

such asapeppelshghi OIalgeafcsWI Ntehbebaer, ahdChehsyrbt f¥QUr kBYayYen the
dosage unit formis a Ca sule, it may contain, in addition to materials of

t he abow@enype, 2ad it e rikat @ﬁﬁl6@§Sé9h@@l@@&%ylépﬁpﬁﬁybb% pr esent
as CoatFBQSegém%gFOtpﬁéwﬁ%fg Jéhtﬂgaéﬂlﬁ%biélf59r§hg%c&?§ﬂdgﬁﬁ§e unit.

For instance or capsul es nmay be coat el l ac,
sugar, bhebmﬁfmodSyrEumxp:Leeihmincmianydeophamad;dzwtmilge sonppualdlsucr ose as

a sweete ent nethy par bens atlves a dye and
flavour?ﬁaggéﬁgﬁrﬁs SgegFﬁﬁéé t%ffpé%@? THy net%rial used
in prep@hbﬁﬂa@@&tﬂ@éﬁﬂ? taajdepft%mesh@umub@tmhﬁsr n&@ﬁpﬁ:u@al | yipidg-e and
substantlally non-toxic in the anounts enpl oyed. _In _additiaon, the active

conpoundd ﬁﬁy?%@mm@@¢¥ﬂ%ﬁpoﬁﬁﬁédofntBh%u§?§Wﬁedlﬂéﬁéa§ésﬁﬂep%¥%ﬁ|on and

formul ik PnFery VR SAILY, dReSBef %Qa&atmn%h@ay ¢aptaka abrl easd about
0.1% of the active conpound or nore', hou e percentage of the

active ingertient Fox rmsﬁta@rceeoumbtlﬁée é@f aridarpmeaton ently be
bet Wee”m&i?ﬁ’# Jfémé’I 200 ai‘f];{!%t ural | 1% 7Q%uah MREe phythe; Welgi or volune |

of the tot ornu ation the anount of active conpound(s) in
each t hreespeles calkl YLY ef uinlcdmmﬁﬂiaxorﬁlrmasomsmepmledimm sedll way t hat

a suitable n_any |ven ni ose_of e conpound.

Factors” %bcﬁ%%é&i%ﬁLiﬂ??%%?eﬁ;ﬂ%;ﬁfIk " £y, "Bio %%%%g rha??l%f e, route

of  adnidissuayi amd puagyet mmlfa:dem@,r abip@idmeas Oahes phawmecos ogi cal

consi derati ons mnil be_contenp ted %% one skilled . in the art of preparing
a

such phi T8t eUPiCAR RS AT é’ﬁS&ﬁ EVSuchaba ddr i By Y5 %do¥dges and
treat mendng eHATERS %@%tﬁ@n365|fébé§se rate of the encapsulated

compounds can be established. In one embodiment, the lipid-
based formulation can be a multi-vesicular liposoﬁﬁ system.
The. composition of the synthetic membrane vesicle is
usually a combination of phospholipids, usually in
combination with steroids, espécially cholcompoundol. Other
phospholipidé or other lipids méy also be used. Examples of
lipids wuseful 1in synthetic membrane vesicle production
include phosphatidylglycerols, phosphatidylcholines,
phosphatidylserines, phosphatidylethanolaminosf
sphingolipids, cerebresides, and gangliosides. Preferably

phospholipids including edyg phosphatidylcholine, . ..



For oral admnistration the conpositions of the present invention may
"alternatively be incorporated with one or nore excipients in the form of
a nout hwash, dentifrice, buccal tablet, oral spray, or sublingual orally
adm ni stered fornul ati on. For exarrplﬁ?h a nout hwash nmay be prepared

i ncorporating the active ingredient t he required anount in an
appropriate solvent, such as a sodium.borate solution (Dobell"s

Sol ut i onfirAlneEpatphasghatiy lacildeer ngr edi ent may be incorporated into
an oral j t.ai.ni ng; i E i;Rg and
R A e o

t her apeutlipalbitef Imuidple tabuintl yeeral, 35 conposition that may@rchel ude
wat er, bi,nders,_abrasives, flavouring agents, _foam ng.agents,
hunectan?%9f$?¥%§¥ﬁﬁ§hﬁ§%ﬁ¥%ﬁ§$ﬁ?ﬁ8&sitf%%% né@s%g'fasﬁﬁbne %Fﬁ?%gé t abl et

or sol ut b@Bofionsht hathdayolgodl vead snderinting tongusorgrowidhenw de

di ssolved in the nouth. 5.1.2 In%ectable Deliyvery In ¢ rtaiqgf

ci rcunst BheesPeraied | Obe laesPraBFedt dHR Pvé’_rl%?é)ﬁﬂ%@@em A=
conposi ttﬁn%c?di%fﬂoqﬁedtﬂ%_f el PAL ERLET abd Y .cdnfl BMRN0WH Yihe said
intramuscul arly, or "even |ntraper|toneallf. Sol utions of the active

. conpoundieopsl yneebds eswirtgiiar idopbéyinesl F9r ddeeppapent atiieidPhe
prepared in water .suitably mxed w.th rfactNntlee SHENLASA fre
hydroxyp?%%yﬁ%gﬁPﬂ?o%e?ot¥?€ef§igﬁgkhggugﬁgga%e p%gbare mn gl§%g$ol,
| i quid pohyetgrdignecghytot sngand ntotlasst heilesftiand Fhbminestivnder

ordinary conditions of storage and use,.ihese,preparations cant.ain a
preserde%V%PW?FEﬁ%NeL?m%HéngrSﬂgﬂgg CHHT 0By higﬁgﬁi¥ﬁglgh§%%§%eutica
forms suif@bheoform i fiBsiabl e asending udd sisee,| ehasuenussisigiiticaons or

di spersi ons and ster[le‘pomdérs f or the extenporaneous preparation of
steril e hepaeimbl e Fébdions ofeHiwYBi%i onsISLATARY casg%l 6t'm nust be

sterile é&fi'jbefl%&-?éc & f1 Ui dnt thg, ext eifrolbakpBAsM nSYT | NgakididlireXi Sts. It
nust be stable under the conditions of manufacture and storaq? and nust be

preser vedigbptarst tdheorbnt amndatdaryraeri omof TarErdBF4ani Sis, IqfkH as
bact eri a, AndofiNdly1 e G 1l &1 SN ARA 1S0LENT bl 5P At-uredi U

cont ai ni ng, for ei%np ter, nol, polyol (e.g., glycerol, propylene
gl ycol , mmdal pgeifdrpely ettypldémenygl ytbe, therdrendic |¢au)ossliteap|ies

m xtures-_ 36 thereof, and/or_ vegetable.oils. P flusdity be

mai nt ai &AL %8?“895%%%%,w@?ntﬁ%mﬁggsg?rgdcggtf%g?gggghIggh%g%iﬁ%?%, by the
mai nt enanesraduitine gagided particle size in the case of dispersion and
by the use of surfactants. The prevention of the action of m croorgani sns
can be facilitated by various antibacterial and antifungal agents, for

exanpl e, p paiahepsutshl O&QJﬂFbgﬂQion plenothe s gdiseraci dnvehtrenosadn and t he
like. In many cases, it will b

| e preferaple to jncluyde isotonic agents, for
exanpl e, inghids Wrastdaih é@PePFépﬁﬁgéﬂlE%SBEpFPSnc%Wp?W%P'%jectable

composi LioNs, £20 At ALouahls 2Ryt aBiebREnUS esd e sheneomostid alsial agent s
del ayi ng absorption, for exanplé&,. alum nium nonostearate and gel atin.
addition salts that are formed with inorganic acids “such
as, for example, hydrochloric or phosphoric acids, or such
organic acids as acetic, tartaric, mandelic and the like.
Physiologically tolerable carriers are well known in the
art. Exemplary of liguid carriers are sterile aqueous
solutions that contain no materials in addition to the

active ingredients and water, or contain a buffer such as

sodium phosphate at physiological pH value, .physiological-



For parenteral administration in an aqueous solution, for exanple, the

sol ution should be suitably buffered if necessary and the |iquid diluent
first rendered isotonic with sufficient saline or glucose. These
particul ar aqueous solutions are especially suitable for intravenous,

i ntramuscul ar, subcutaneous and intpgperitoneal admnistration. In this
connection,.  a sterile aqueous nediumthat can be enployed will be known
to-those af, skill i he_art in, Il fr. & I Nt g 0S - Fo
exarrple,sa &gedagagégﬁéy Secéiég%l %é%ﬁé%?ﬁ!%ﬁfgf§?§of§%ﬁglNb |:§%%ution and
ei t her addethert 0at080uBl cabrhypsdeanocbyssasn frhana tOran preetlodf &/ t he
proposed site of infusion. So variation in daosage w Il necessarily occur

dependi F§1dn t A8 cBhth tith &F'fHe SUB}ect® bé” uPreﬁPgd.pﬁﬁﬁﬁ%ﬂygon

r esponsiphiefaesadakni $hEal i BRopibnei §1.96Y1 £VSHLye€iel BAE N1 fdl
appropriate dose for the individual subject. Mreover, fon human,
adninis@r@hithemfépéﬁéﬁﬁonéﬂgﬁ@@Idcomﬂﬂﬁﬁ§ﬁ9n§tg$¥$iEQFOpyfﬁﬁ%ﬁﬁbity, and
the genqal,sRabRLY-anfh PULLY; & ANAAIS (35 (hEUULE RS PYn NBE | R0 OF |
regi onal” FcBs “of bi'ol ogi'cs standards. terile 1 njectable solutions are
pr epar ett=ypllager pdr atiahy 4d @atniade deondoundsases tdmee rebyderdeanount in
the appropri a sol.vent wi.th_several of the.other ingredients enunerated
above, X?gﬁgabiﬁed?' ol?%ﬂkdaﬁyCPF%PEFgadsPé%Wi%f %é%ﬁ ?fvmé%ﬂ v,

di sper skpRs ares prepayed Ry d416Qr podad | ngatbe-yal i ousngisdbinki.zed act i ve
ingredients into a sterile vehicle which contains the, basic_dispersion

medi um ahereReuEdgui peareteion ngradiadiss Pr oRPLKBEREEMRINe? ht dd*%bove. In
the cas rgtseﬁtcerﬁ‘ﬁel&q er sy {8t 4 ey PLEPagalin 8F sderhkasknj@ct abl e
solutions, the preferred nmethods of” preparation are vacuumdrying and
freeze- dejighy t ecinvieqires athi choyvrenltpovae? okelfBtactifve Figtedi ent

pl us any, additional desired.ingredi o] vizausly .steri e filtered
solutioﬁhgﬁngg TR Sﬁggéfgroﬁé §?£%$%sgggﬁ§§§iﬁgﬁaé gékﬁgrnu ated in a
neut r al wetighal tof orpolRhartiekeutbcatbyahccappaisisisal.t sthiael uber t he aci d

addition salts (fornmed,with the free am,ng_garou of .th i and

whi ch af&aFB ﬁEdBmit%P} 'Fdﬂﬁ?ﬁﬂﬁbﬂﬁ%%s&cﬁrggé ggrpg%ggé?gig%s%g%chloric
or phosphear peamsi 88, t&FaB Ushmesgiaiiich.aci ds as abetic, oxalic, tartaric,
mandel ic, and the like. Salts formed wi th the free carboxyl groups can

al so be derived frominorganic bases such as, for exanple, sodium

pot assi ¢l REPRANI YA rERbShtHda Dy fRIddpE atydr exi desredads sushtiosgani ¢ bases
as isopropylamne, trimethylam nei histidine, procaine apd the |jke Upon
for mul asféhs sobfti orsTRPINABe adbifist eFebrim a 1B naftheto tible
with th i Qr is0 .S u Sp h igally
effectiggggiﬁgs?%gégygggoggxgggtéggithagﬁgn?g?grgggﬁ% gﬁggsﬁg%y of dosage
forns sack asbiajmest ablye sekatioms widhuginergaric c@ssiditessuand 2%e i ke.

As used, herelny , SarLLEE, 1 Mg 4985 % A @thﬁﬁﬂé“éém, nitric

acid, phosphoric acid, methanesulfonic acid, ethanesul fonic

acid, atoluenesulfonic acid, salicylic acid and th_e like.

The pharmaceutical composition containing the active
ingredieht may be in a form suitable for oral usé, for
example, as tablets, troches, lozenges, agueous oOr oily
: suspensi.ons, dispersible powders or granules, emulsions,
hard or soft éapsules,_ or syrups or elixirs, Compositions
intended for oral use may be prepared according- to any

method known to. the . art . for ..-the.. manufacture....0f



di sper si onnedi a, vehi cl es, coatings, diluents, antibacterial and antifungal
agents, isotonic and absorption del aying agents, buffers, carrier

sol utions, suspensions, colloids, and the like. The use of such nedia and
agents for pharmaceutical active suﬁg;ances is well known in the art _
Except insofar as any conventi onal dia or agent is inconpatible with the

active ingredient, its use in the therapeutic conpositions is
cont enpl magGH5EeRknt GPPPastFn s ngtedi e c P RST e ic 833 at ed

into the &emRasi t bals. oFhepBhrasggRhas mgeutical | yrageeptadl Q%fcﬁf;?-r sto
nol ecul ar entities and conpositions that do not produce an allergic or

simlar gerewatdngeactii onswhebembitd ni sueréd, t o HdavoraAngTheagamdpar at i on of
an aqueo it ‘h C ins. a p in.as active ingredient is
wel | undg?%t% gg?iggn%%gtéar%déglé%% :i/r?g s% %ﬂcggr%%loa C}eéﬁnstoar%fopﬁe%ear ed as

i nj ect abphsrmeibhetcably i quwildgaaltut i ams ompaduspeisi onssesotd it dmy.ns

sui tabl e f@:’;&?m ution.n, or susEensi,on in, liqujd prior to injection can

al so be pP 8d.CORE1Pr i aBCERVEani Sl i58 tentht sPAREETUTS9 .t 3 Nasal

Del i ver ynchnteglEapih SRR tRRlS,y RepRasab SREHYSent ShaliatdPrand/ or
ot her aerosol deli veré vehicl es may deliver the pharmaceuti cal

conposi t FBhsabLeképr séhet hangdieiclitrg of draljstgsi Tdasst ramsigaients

m cropartigl ey resi and Lysoph ti = er o, nmoun . | so wel |
known i nlrn%l%e %ﬁarﬁ%ﬁeutl c:ﬁi%a{rtgi%%?a? %%?Sg%y%hncée%%?ﬁe s%lgclet%snﬁtreat ed
will typetaabbyatenpsedbuof cammors = andaoste  preefleriainl yheisphalie muman

subj ects_e.g. .human cancer_subj.ect.s. The. caompounds of.the invention nay
be Used SPBREToPHoRERERET nali B SAddi% | BRAI () SLRECPFaKiBE ARRHds may be
utilisedfoit bxahpee typessebhrbhpabienilginfer sexanpldndihg Hdyract,

conpounds may be used with other. chenot herapies e.qg. .t xi fen,, taxol,

met hot hr&X%at é?xal?}}%eog?’é%ﬂf%hsu&?l&‘éﬁlé‘nt?ﬁocﬁ ,1agro%ﬂ1| T e el k)

| ynphoki fiesnt & adirati UkLife CRAGHEGLLRN fcRARAPEPS TR HIRSUAEIdN or
synergistic results. The preferred indication_is cancer especially the
cancers ?%ije‘ﬁti?]il%dt%?]é?ﬁsoﬁ%ﬂﬁy.be uncoated or they may be coated by

known techniques to delay disintegration and absorpﬁion in
the gastrointestinal tract and thereby provide a rsﬁstained
action over a longer period. ¥For example, a time delay
material such as glycieryl 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
ray also, or alternatively, contain one or more drugs,
which may be linked to a modulating ageﬁt or may be free
within the composition. Virtuwally any drug may be
administered in combination with a modulating agent as
described herein, for a wvariety of purposes as described
below. Examples of types of drugs that may be administered
with a modulating agent include analgesics, énaesth_etics,

antianginals, antifungals,  antibiotics, anti-cancer drugs



The conpositions and net hods provided herein are particularly deened
useful for the treatnent of primary and netastatic neoplastic tunours

i ncluding solid tunours such as breast, central nervous system col on,
ovarian, kidney, lung, liver, bladder, prostate, head and neck etc. Mre
specifically, tumours, which may beZ2freated by the conpositions and

nmet hods of the invention, include tunours of an epithelial origin such as,

but not (. g.tedchnol 4% LudgoRyoOnehageni seaticimembasouasBusceld.
undi fferentiated snal | cell, undifferentiated |arge cel

adenocaf&ipsedrial veol a&dbr onchilBImPERRELRbma, br opR kel miRiehsim,
sarconig EX@B%%@%saﬁEQndrmg’ e@am%fr{iﬂ@vetﬁgém helht OF D& amines,

Gastr0|ntest| ~“oesophagus (squanmous cel | carci noma, adenocar ci noma)-
gastr|can&&hypamﬁensmhesect@mtrmﬁlnRWﬁﬁﬁf Uﬁ@@@mnca¢tmb@b¢ ke

(adenoc rcinomg, m,s tunour [ne em a),

bl adder §n8 urSPﬁyglféﬂ%dﬁﬁu%I% 1 J%%ﬁéng%F%%% ?%ﬁ%la%§#$§carC|nona
adenocaaﬁtmmﬁ&kobawgt aﬁﬁti@dﬁ@f@ﬁ@fﬁmom.tl§@téﬁﬂw, se6lssp{Beni nom) ;

Li ver: gatona (hepat ocel l'ul ar carci nona); Bone: osteogenjc, sarcoma

( Ost eosap aarrﬁ)tgnﬂénlwas ageatam endur otﬂ%@&ﬁa kigseendbl B Hktors

G i obl agf.omg;,,Qhj;44eNdLea! i19EL HMNAEEL! 08hTE im CEhVbX1 { ££E ¥biEa)
carcinoma, pre-tunmour cervical dysplasia); Fbenatolqg@; bl ood (nyel oid

| eukaerhatiacthsishdschr entélhrasole | paphbdl asenkit Jé‘é\hi(atl%%r oni c
Iynphocgtthlggkggnla) Fggg 1raﬁsd'Sea%ﬁgxﬁﬂﬁeHOdgk%ﬂ%é$+ L.

[nallgnan onaj ; Skih: nallgnént nel*anona, basa
squanoueaﬁ&hbacaieendﬂagskabnemmcslsaepenaemmﬂ @hards emdchaoictcss,
adenocar ci nopm, ci noma _and papi gﬁ%ﬁadenocarC|no . Thus

t he. terﬂ?QEBFE@FgBQ“E%?IXgﬁgEBroﬁFﬁgﬁaﬁgrefﬁre udds ReTHRE %1 licted by

any oneygbolheaabey - &sentd ddmidh wOndjduitens dephestaits, | @ukesnies, refers
broadly to progressive, nalignant diseases of the bIooﬁhforHIQ%%?rgans and

i s genePEPeyLerarhet ereuAy 2t ot VPP i TS o ERP opnent of

| eukocyl g, ABSuHHEEL s PEECUr SYGerit t he blaedoand boneamdgmsﬁgepkaem ais

generally clinically classified on the basis of (1) the duration and

char actearagympathomimetics, sedatives, stimulants,
symnpathomimetics, toxins (e.g., ‘cholera toxin},

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,
célcium phosphate or kaolin, oi as_soft gelatin capsules
wherein the active ingredient is mixed with water or an oil
medium, for example peanut oil, liquid paraffin or olive

oil.

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

for example sodium. carboxymethylcellulose, methylcellulase,



of the di sease-acute or chronic; (2) the type of cell involved; nyeloid
(nyel ogenous), |ynphoid (lynphogenous), or nonocytic and (3) the increase
or non-increase in the nunber abnormal cells in the. bl ood-I|eukaem a or

al eukaem c (subl eukaenic). The P388 l,gukaem a nodel is w dely accepted as
bei.ng predictive of in vivo anti-|leukaem c activity. It is believed that
conpound .t hat tests sitive in the P388 gssay wil|l generally exhibit sone
level of & %O_ﬁyéaggg%@egféyf%&,u PR vﬁogéﬁ’ar cﬂ]\é?s’s“ag‘le t RelyVie bt

| eukaen pyheilngonkeat@sh AL Yand NGuRl @38RE A; NV BN jiac! yides a

met hod of treating | eukaem a, and, preferably, a nethod of .treating acute
nonl ynmph¥&Fiedl eif&di ataxhpenicc 13fgfddy | ectwukiaanm phospaislde,

gr anul ocyt.i.c nl a i C n i .eukaemni cute
pronyel o%i?ff i Cb%ﬁ‘ggg‘m_%‘?ggﬁﬁ' ngclgl TH"?&% §§%H§g aﬁg]ﬂgté%% ¢ Teuddtnia, a

| eukocyt hékivéeheukaamisle basaptlyl i ctheukaenizaidbl ast foel | | @tdagend a,

bovi ne | em.a,.chronic_nyel ocytic | eukaem a, |eukaem a cutis, enbryonal
| eukaeni g%& 051 .%BBH???% I%g%%lé‘?ﬁ G U5s' TRURESH E i BEETYSeueni a,
henobl astthyledkaestiale hemrenyt Ddl@stheiheukpasia:1idi sibegylEs |@ukaeni a,
stemcel |l | euiaem’ a, acuyte nonocytic | eukaem a, |eukopenic |eukaemn a,

| ynphat | 8¥f88kGen RePFoApFdBragt$reeBReiemcd s | yihocyeerdenaatdan a,

! y”Dhogeflﬂﬁ@éuéﬁb'k;@%me%hywﬁgh%‘x@d!eeld}i%%mg?&xtliﬂlp_ R GelliJeukaen a,
mast cell | eukaem a, negakaryocytic | eukaem a, m cronyel obl astic

| eukaeni &roRpRBEYY | ecldukamd a, hegttobl 3ath ca | ekt et hyheaieo eyittihc

| eukaem oi ocyt i u 1 I cytie l.e em a,
Naegel | TRihe &Ryl SEBE, ra Ul AT g ABAEET

pronyel osytidridekaenm £orRi edexamgeld ' | polgerivarhyd@n&chi |ddmd'ten

| eukaem a, stem.cell, .| eukaem a, subl eukaem c_| eukaem a, and ’
undi fferngc?] ?% FHCel 'Y QRSN SUSPRES RV m%%r%‘ﬁ?%"‘?om &%y efers to
a tunmoumord chrescrRdeivpspf Boisubskapte |dkeyt heoenbfyenhs,conpective
tissue and . is generally conposed of clagsely-packed cells enbedded in a
fibrill Y‘%}%O’ﬂ&ﬁﬂb@?éﬁus B NarRE S SR OSTEEINRIIEHEEan B8 CreBPEE with’
conpouncitfvdie i veptite) and opld Aalddked RALRN A0 hgeARY, Okuch

chenot her apeuti c agent include a chondrosarcona, fibrosarcons,

| ynphos & AHEXIRS &fo$areBaiinnyxosar conn, ost eosarcoma, Abemefhy's
sarconma, adi pose sarcomm, |iposarcona, alveolar, soft part. sarconm,

anel obl astic sarcoma, botryoid sarcoma, chloronma sarcoma, chorio

car ci nod, Lye myspenaiiosgr sorabe W b nstilatad vy ssrscomalingndbeeacikairesar conm,
stromal | Ew ng'.s ong, . f i al-_ sarcoma,. fibrobl astic.sarcomng,
gi ant céﬁ%rr%;&rq%g%ay\ilgr gnu‘fe?r{tey alrgg‘esa(?%%rra,%o%oaeéﬁm léa sargome Pﬁilbpat hi c
mul ti pl elgivgnenitied dwraner haidgi cos arcomeyt i odunokt ashi & saneean ofi1B cell s,
| ynphore, i mmunghl astic _sarcoma of T-cells, Jensen's sarcomm,  Kaposi's
sarcoma’ ﬁﬁeﬁlgélllfl g’ﬁ’rﬁﬁ%ﬁw' aﬁ@ﬁ‘ o%ér%ﬁ%ﬁpqrﬁil?é’?af"@gn&f’g%ﬂ?g arit
mesenchynagkendngoBgerikdl Ogbeal e:safiidhetldgll GG oS £OIMR, oROUS
sarconmm, serocystic sarcoma, synovial sarcomm, and telangiectaltic

sar coma.c.efh’é teerGRHe aftfen91g akemEd fiBaR @st mnre apesi Agrthom the
el AN0CyblGesY A hatBE: Sy ARl Ny OkGANS ade] RROMASYHILCN,Can be

treated with said conpounds optio y a potentiato or anot her
chenot hpraREabile ageal ipceépaieatior. exdnpie, cmpalsikdohisgi meys bel anomm,

anel anoﬁkc%sg?&%‘é‘aonﬁy hceilnelz gr};ldciﬁl_ ‘EJ}_rcl)lnl eogEl g‘ﬂonéa‘ﬂtiqooxr]idég%q S SU%?I as

ascorbic acid.

‘Dispersible powders and granules suitable for preparation

of an aqueous suspension by the addition. of water provide



mel anoma, S91 nel anonma, Hardi ng- Passey nel anonma, juvenil e nel anom,

| entigo maligna nel anoma, nalignant nel anoma, nodul ar nel anona, subungal
mel anoma, and superficial spreading nelanoma. The term "carcinom" refers
to a malignant new growth nade up of epithelial cells tending to
infiltrate the surrounding tissues &0d give rise to netastases. Exenplary
carci nomas which can be treated with said conpound and optionally a

~ potentiati& apdioe arehermbher apeubdkiaderd Lnehude, af ffe@xapl - aci nar
carci noma, acinous carcinoma, adenocystic carcinoma, adenoid cystic

car ci noMEtEHrITi néfe hdenchitde\dhndcar9¢idha é0dadr @Rdl &8t eROTAl veol ar
car oi NOM Al 4RRl i3/ el by SALSH N1OFRy BASAL] CBL! ARG MyerfAl ChAgM™
basocel I'ul are, 'basaloi d carci nons, %asoséLanous cel T “carci nonm,

br onchi calspsoldimge argsintens reraomupilalfaerde afornexamp lbr snehbgeimg,
carcinong, cerebriformcarcinom chglan iocel | ul.ar carci noma, chorionic
car ci nora: 2B 514 30 ECHEHEIE of FY %%uﬁé¥1 O b8 BEESESF ¢i nonm,
cribriform carcinoma, carcinoma en cuirasse, carcinonma cutaneum
cylindrical carcinoma, cylindrical cell carcinom, duct carcinoma,
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injectable solution or .suspension in a non-toxic
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or diglycerides. In addition, fatty acids such as oleic

acid find use in the preparation of injectables.

Dosage levels of the order of from about 0.05 mg to about
140 mg per kilogram of body weight per: day are useful in
tﬁe treatment of the above-indicated conditions (aboqth.S
mg to about 7 g pér patient per day). For example,
inflammation may be effecti%ely treated - by  the
administration of from about 0.01 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 ddsage form will wvary depending upon the host
treated and the particular mode of administration. For
example, a formulation intended for the oral administration
of humans may vary from about 5 to about 95% of the total
composiﬁion. Dosage unit forms will generally contain
between from about 1 mg to about 500 mg of active
ingredient. It will be undérstood, however, that the
specific'dose level for any particular patient will depend
upon a variety of factors including the activity of the
rspecific compound empleyed, the age, body welght, general
health, sex, . diet time of administration, route of

administration, rate of excretion, drug.comhination and the



Lastly the present invention provides hsp conpositions and net hods for
-enhancing specific immunity to preneopl astic and neoplastic mammary cells
in wonen. The present invention also provides compositions and net hods for
i nhi biting cancer cell proliferation and netastasis. These conpositions
can be applied alone or in conbinati3@8n with each other or wth biol ogical
response nodifiers. 46 6. Wrking exanples The follow ng subsections
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a process or a method for the treatment of the
abovementioned pathological conditions. Thg_ compounds of
the present invention can be administered prophylactically
or therapeutically, preferably in an amount ~that 1is
effective aéainst the mentioned disorders, to a warm-
‘blooded animal, for example a human, requiring .such

treatment, the compounds preferably being used in the form

of pharmaceutical compositions.

Formulation of pharmaceutically-~acceptable excipients and
carrier solutions is well-known to those of skill in the
art, as is the development of suitable dosing and treatment
regimens for using the particular compositions described
herein in a wvariety of treatment iegimens, including e.g.,.
oral, parenteral, intravenous, iﬁtranasal, and intra-

muscular administration and formulation.

5.1.1_0;&1 Delivery

In certain applications, the pharmaceutical compositions

disclosed- herein may be delivered via oral.administration



47 Treatnent Level 2: Two capsul es each 2.5 ng arsenous acid sodium salt
daily 1 prior to breakfast, 1 prior to dinner Treatnent Level 1. Four
capsul es each 2.5 ny arsenous acid sodiumsalt daily 1 prior to breakfast,
2 prior to lunch, 1 prior to dinner Treatnent Level 4: Five capsul es each
2.5 ng arsenous acid sodiumsalt daidy 2 prior to breakfast, 2 prior to
| unch, 1 prior to dinner

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 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, capsulés, elixirs, suspensions,
-syrups, wafers, and the like. The tablets, troches, pills,
capsules and tpe like may also contain the fbllowingg a
binder, as gum tragacanth, acacia, cornstarch, or gelatin;
excipients, such as dicalcium. phosphate; a disintegrating
agent, such as corn starch, potéto starch, alginic acid and
the like; a lubricant, such'as magnesium stearate; and a
sweetening agent, sucﬁ as sucrosé, lactose or saccharin méy
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, inladdition to materials
of the above type, a liquid carrier. Various othexr
materials may be present as coatings or to otherwise modify
the physical form of the dosage wunit. For instance,
tablets, pills, ox capsules may be coated with shellac,
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
pharmaceutically pure and substantially non-toxic in the

s 1 o~y
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amounts employed. In addition, the active compounds may be



,) Treatnment Level 5: Six capsules each 2.5 ng 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 conpliance, toxicity and safety
and were held as follows: Visit 1. was held between day -7 and day O
(start of treatnment) Visit 2. on thgufirst day of treatnment with sodium
netaarsenite Visit 3. on day 8 of treatnent with arsenous acid sodium 48

incorporated into sustained-release preparation and

formulations.

Typlcally, 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 willrbe
obta_ined dn any given unit dbse of the compound. PFactors
such as solubility, bicavailability, bioclogical half-life,
r.oute of administration, product shelf life, as .well as
other pharmacological considerations will be contemplated
by one skilled in the art of preparing such pharmaceutical
formulations,. and as such;, a vai:iety of dosages and

treatment regimens may be desirable.

For oral administration the compositions of the present
invention may élternatively be dincorporated with one or
more excipients in the form of a mouthwash, dentifrice,
bﬁccal tablet, oral spray, or sublingual orally
administered formulation. ¥For example, a mouthwash may be
prepared . incorporating. the active ingredient in the
recﬁuired 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 amount  to a



Visit 4: on day 15 (approx. 24 hours) after the conpletion of 14
consecutive days of treatnment with arsenous acid sodiumsalt Visit 5: on
day 22 (approx. 7 days after the conpletion of , 14 consecutive days of
treatment with arsenous acid sodium 33%“ Visit 6: on day 42 (approx.'28
days) after the conpletion of the 14 “days consecutive days of treatnent

wi th arsenous acid sodiumsalt The follow ng target paraneters were
assessed ‘?fH?HC??gU{lIQFls %@%*ély marYoxP@PiLyd%réﬁtleé( dfifridemsy, kbvesieazynme

par anet erg; L&A1 AP) y on, ema ctions,

t unmour rra%lk%ar evlgl uat| fo%dlg%i) %ﬁ%’e ﬁ%ﬁmcég%n%g¥?%§gof '

ar senous Pelld:ied?n@tdﬁraﬁrysatme Ei:dmmmnbssBehaz,w bs afasaltﬂqu ofinthe #l i ni cal
findi ngs f ach vol v in this di ngs reported

i ncl ude t e vaI g sg %ﬂ% 8%u€€%rr@f ?eC@Z §§r nﬁ??o %IFg‘é%tlgen)
and PSA (qr eshatreispegifsclanti genmhantbu@sul ts for efflcacy, toxicity and
safety. Table 1 and 2 presents the summary of patient details wth PSA and
CRA val ues: 49 Table 1 Arsenous acid sodiumsalt dose groups 1,3 and 5:

5.1.2 Injectable Delivery

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

The pharmaceutical forms suwitable for injectable use
include sterile agqueous solutions or dispersions and
sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all cases
the form must be sterile and must be fluid to the extent
that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be preserved
against the contaminating action of microorganisms, such as
bacteria and fungi. The carrier can be a solvent or
dispersion medium containing, for exanple, water, ethanol,
polyol (e.g., glycerol, propylene glycol, and liquid

_polyethylene glycol,.. and _the. 1like), suitable mixtures. ... ..
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thereof, and/oxr vegetable oils. Proper fluidity ﬁay 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 surfactants.
The prevention of the action 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 agents, for example, sugars
or sodium chloridellProlonged abgorption of the injectable
compositions can be brought abéut by the use in the
compositigns of agents delaying absorption, for exémple,

aluminium monostearate and gelatin.

For'parenteral-administration in an aqueous solution, for
example, the solution should be suitably buffered if
necessary and the liquid diluent first rendered isotonic .
with sufficient saline or glucose. These particular aqueoﬁs
solutions are especial}y -suitable for intravenous,
intramuscular, subcutaneous and intraperitoﬁeal
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 ﬁd. of isotonic NaCl
solution and either added to 1000 ml of hypodermoclysis
fiuid or injected at the proposed site of infusion. Some
variation in dosage will necessarily occur depending on the
condition of the subject Dbeing treated. The person
responsible for administration will, in  any event,
determine the- appropriate dose for the individual subject.

Moreover, for. human. administration, preparations. should.
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meet sterility, pyrogenicity, and the general safety and
purity standards as required by national or regional

offices of biologics standards.

Sterile injectable scolutions 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
sterilizatioﬁ. Generally, dispexsions are prepared by
incorporating the ‘various sterilized active ingredients
into a sterile vehicle 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 sterile injectable solutions, the preferréd
methods of preparation'aie vacuum—drying and freeze-drying
techniques which-yield a powder of the active ingredient

plus any additional desired ingredient from a previously

sterile~filtered solution thereoctf.

The compositions dis¢losed herein may be formuléted in a
neutral or salt form. Pharmaceutically-acceptable salts,
include the acid addition salts (formed with the free amino
groups of the protein) and which are formed with inorgénic
acids such as, for example, hydrochloric or phosphoric
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, calcium, or
ferric  hydroxides, and such organic bases as
isopropylamine, trimethylamine, histidine, procaine and the

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

like.

Ag used herein, "carrier" includes any and all solvents,
dispersion  media, vehicles, coatings, diluents,
antibacterial- and —antifungal  agents, isotonic and
absorption delaying agents, buffers, carrier solutions,
suspensions, colloids, apd the like. The ugse of such media
and agents for pharmaceutical active substances i1s well
knoyn in the art. Excépt insofar as any conventional media
or agenﬁ is dincompatible with the active ingredient, its
use d1n the therapeutic compositions 1s contemplated.
Supplementary active ingredients can also berincorporated

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 prebaration of an adqueous compdsition that
contains a proteln as an active ingredient 1is well
understood in the art. Typically, such compositions are
prepared as injectables, either as liguid solutions ox
suspensions; solid forms suitable for solution in, ox
suspension 1in, ligquid prior to injection can also be

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

In certain embodiments, Intranasal sprays, jinhalation,
and/or other aeroscol delivery vehicles may deiiver the
pharmaceutical = compositions. ILikewise, the delivery of
drugs using intranasal microparticle resins and
lysophosphatidyl-glycerol compounds are also well known in

the pharmaceutical arts.

5.2 Target cancers

The subjects treated will typically comprise of mammals and
most preferably will be human subjects e.g. human cancer
subjects. The compounds of the invention may be used alone
or in combination. Additionally the treated compounds may
be utilised with other types of treatments. For example,
the subject coﬁpounds may be used with other chemotherapies
e.g. tamoxifen, taxol,‘nethothrexate, hiologicals such as
antibodies, .growth factors or lymphokines, radiation etc.
Combination therapies may result in synergistic results.
The preferred indication is cancer especially the cancers

identified previously.

The  compositions and methods provided Therein are
particularly deemed useful for the treatment of primary and
metastatic neoplastic tumours including solid tumours 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 invention, 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 (bronchioclar) carcinoma,
bronchial adencma, garcoma, lymphoma, chondromatous
hamartoma, mesotheliorna; Gastroilntestinal: oesophagqus
({squamous cell carcinoma, adenocarcinonma), gastric

carcinoma, colorectalrcarcinOma; Urogenital tract: kidney
(adenocarcinoma, Wilm's tumour [nephroblastoma], lymphoma,
leukaemia), bladder and urethra (sguamous cell carcinoma,
transitional cell carcinoma, adenocarcinoma), prostate
{adenocarcinoma, sarcbma), testis {seminoma} ; Liver:
hepatoma (hepatocellular ‘carcin?ma); Bone: osteogenic
sarcoma {Osteosarcoma); Nervous system: neuroblastoma,
Retinoblastoma, Glioblastoma, 0ligodendroglioma;
Gynaecological: cervix (cervical carcinoma, pre-tumour
cervical dysplasia); Haematologic; blood {myeloid leukaemia
[acute and chronic], acute lymphoblastic leukaemia, chronic
lymphocytic leukaemia), Hodgkin's disease, non-Hodgkin's
lymphoma [malignant lymphoma]; Skin: malignant melanona,
basal cell carcinoma, squamous cell carcinoma, Karposi's
sarcoma and Glands and ducts: adenocarcinoma, papillary
carcinoma and papillary adenocarcinoma. Thus, the term
"eancerous cell® as provided herein, includes a cell

afflicted by any one of the above~identified conditions.

The term “"leukaemia" refers broadly to progressive,
malignant diseases of the blood—forming organs and is
generally characterized by a distorted proliferation and
development of leukocytes and their precursofs in thgrblood
and bone marrow. Leukaemia 1S generally clinically

classified on the basis of (1) the duration and character
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of the disease-acute or chronic; (2) the tyﬁe of cell
involved; myeloid (myelogenous), lymphoid (lymphogenous),
or monocytic and (3) the increase or non-increase in the
number abnormal cells in the.blood-leukaemia or aleukaemic
(subleukaemic). The P388 leukaemia model is widely accepted
as being predictive of in vivo anti-leukaemic activity. It
is believed that bompound that tests positive in the P388
assay will generally exhibit some level of anti-leukaemic
activity in vivo regardléss of_the type of leukaemia beihg
treated. Accordingly, the present invention includes a
method of treating leukaemia, and, preferably, a method of
,tré%ting acute nonlymphocytic leukaemia, chronic
lymphocytic  leukaemia, acute granulocytic  leukaemia, .
chronic granulocytic leukaemia, acute promyelocytic
leukaemia, adult T-cell leukaemia, aleukaemic leukaemia, a
leﬁkocythemic leukaemia; basophylic leukaemia, plast cell

leukaemia, bovine leukaemia, chronic myelocytic leukaemia,

leukaemia cutis, embryonal leukaemia, eosinophiiic
leukaemia, Grossa" 1eukaemia,' hairy-cell leukaemila,
hemoblastic teukaemia, " hemocytoblastic leukaemia,

histioc&tic leukaemia,  stem cell leukaemia, acute monocytic
leukaemia, leukopenic leukaemia, Lymphatic " leukaemia,
lymphoblastic leukaenia, lymphocyﬁic ileukaemia,
lymphogenous leukaemia, lymphoid leunkaemia, lymphogarcoma
cell leukaemia, mast cell leukaemiz, megakaryocytic
leukaenia, micromyeloblastic levkaemia, ‘monocytic
leukaemia, myeloblastic leukaemia, myelocyfic leukaemia,
myeloid granulocytic leukaemia, myelomonocytic leukaemia,
Naegeli leukaemia, plasma cell leukaemia, plasmacytic

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

- leukaemia, and undifferentiated cell leukaemia.

The term "sarcoma"™ generally refers to a tumour which is
made up of a substance like the embryonlc connective 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/oxr chemotherapeutic agent dinclude a

chondrosarcoma, fibrosarcoma, lymphosarcoma, melanosarcoma,

myxosarcoma, osteosarcoma, Abemethy's sarcoma, adipose
sarcoma, liposarcoma, alveolar. soft part sarcoma,
ameloblastic sarcoma, botryoid sarcoma, chloroma sarcoma,
chorio carcinomé, embryonal sarcoma, Wilms' tumour sarcoma,
endometrial sarcoma, stromal sarcoma, Ewing's sarcoma,
fascial sarcoma, fibroblasticlsarcoma, glant cell sarcoma,
granulocytic sarcoma, Hodgkin's  sarcoma, idiopathic
multiple pigmented hemorrhagic sarcoma, immunoblastic
sarcoma of/B cells, lfmphoma, immunoblastic sarcoma of T-
cells, Jénsen's sarcoma, Kaposi's sarcoma, Kupffer cell
sarcoma, anglosarcoma, leukosarcoma, mélignant mesenchymoma
sarcoma, parosteal saxcoma, reticulocytic sarcoma, Rous

sarcoma, serocystic sarcoma, synovial sarcoma, and

telangiebtaltic 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 another chemotherapeutic
agent 1include, for example, acral-lentiginous melanoma,

amelanotic, melanoma, benign juvenile melanoma, Cloudman's
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melanoma, S91 melanoma, Harding-Passey melanoma, juvenile
melancma, Jentigo maligna melanoma, malignant melanoma,
nodular melanoma, subungal melanoma, and superficial

spreading melanoma.

The term "carcinoma" refers to a malignant new growth made
up of epithelial cells tending to infiltrate the
surrounding tissues and give rise to metastases. Exemplary
carcinomas which can be treated with said compound and
optionally a potentiator and/or a chemotherapeutic agent
include, for example, atinar carcinoma, acinous carcinoma,
adenocystic carcinoma, adenoid cystic cardinoma,-carcinoma
adenbmatosunu carcinoma of adrenal cortex, alveolar
carcinoma, alveolar cell carcinoma, basal cell carcinoma,
carcinoma basocellulare, basaloid carcinoma, basosquamous
cell carcinoma, bronchicalveolar carcinoma, bronchiolar
carcinoma, bronchogenic carcinoma, cerebriform carcinoma,
cheolangiocellular carcinoma, chorionic carcinoma, colloid
carcinoma, comedo carcinoma, corpus carcinoma, cribriform
carcinoma, carcinoma en cuirasse, carcinoma cutaneum,
cylindrical carcinoma, cylindrical c¢ell carcinoma, duct
carcinoma, carcinoma durum, embryonal carcinoma,
encephaloid carcinoma, epiermolid carcinoma, carcinoma
epitheliale adenoides, exophytic carcinoma, carcinoma ex
ulcere, carcinoma fibrosum, gelatiniforni carcinoma,
gelatinous carcinoma, glant cell carcinoma, carcinoma
gigantocellulare, glandular carcinoma, granulosa c¢ell
carcinoma, halr-matrix carcinoma, haematoid carcinoma,
hepatocellular carcinoma, Hurthle cell carcinoma, hyaline
carcinoma, hypemephroid carcinoma, infantile embryonal

carcinoma, carcinoma in situ, intraepidermal carcinoma;

CPA: 1.40 CEA:1.28 CPA: 1.28 CEA'1.17 CPA: 1.12 CPA: 1.13
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intraepithelial carcinoma, Krompecher's carcinoma,
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 muacocellulare,
mucoepidermoid carcinoma, carcinoma muicosum, = mucous
carcinoma, carcinoma myxomatodes, nasopharyngeal carcinoma,
oat cell carcinoma, carcinoma 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 carcinoma,' carcinoma scrotl, signet-ring cell
catcinoma, carcinoma simplex, small-cell carcinoma,
.solanoid carcinoma, spheroidal cell carcinoma, spindle cell
carcinoma, carcinoma  spongiosum, SQUAMOUE carcindma,
squamous cell carcinoma, string carcinoma, -~ carcinoma
telangiectaticﬁm, carcinoma telangiectodes, - transitiomal
cell ‘caﬁcinoma, carcinoma tuberosum, tuberous carcinoma,

verrucous carcinoma, and carcinoma villosum.

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

malignant skin lesions, testicular . cancer, lymphomas,



CEA: 2.59 CEA:3.38 CPA: 3.38 CRA:2.48 CPA: 2.51 CPA: 2.65 D.B. 65
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thyroid cancer, neuroblastoma, 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 épecific
immunity in individuals suffering from colorectal cancer
metastasised to the liver, in order to inhibit ~the
progression of the nedplastic disease. Preferred methods of
treating these neoplastic diseases comprise administering a
composition of arsenic, whicp elicits an immune response

against tumour cells.

In another specific embodiment, the present invention
provides compositions and methods for enhancing specific
immunity in dindividuals suffering from hepatocellular -
carcinoma in order to dinhibit the progression of the
neoplastic disease and ultimately irradiaté all

preneoplastic and neoplastic cells.

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

sach other or with biological response modifiers.
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6. Working examples

The following subsections describe the testing of a
pharmaceutical composition ccmpriéing arsenous acid 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.

6.1l 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 patiehts were suffering
from urogehital cancer, mainly prostate cancer and bone
metastasis, not amenable to any established methods of
therapy and were treated with arsenous acid sodium salt
over 7 different dosing levels. Arsenous acid sodium salt
is thought to act as a telomere'poison as it is capable of
shdrtening 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 treatment

scheme below:

Treatment Level 1l: One capsule each 2.5 mg sodium meta-
arsenite daily {(every 24 hours)

Prior to breakfast



CPA: 3.45 CEA'4.65 CRA: 4.65 CEA'4.62 CPAT 4.68 CPA: 5.26 Table 2
Arsenous acid sodium salt dose groups 2 and 4 2s...40141...wen Dose
(5mg) (12. 5m4)
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Treatment Level 2: Two capsules each 2.5 mg arsenous acid
sodium salt daily

1 prior to breakfast, 1 prior to dinner

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

1 prior to dinner

Treatment Level 4: Five capsules each 2.5 mg arsenous acid
sodium salt daily
2 prior to breakfast, 2 prior to lunch,

1 ﬁrior to dinner

~J

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 saféty and were held as follows:

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

treatment:)

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

arsenite

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

salt



Pati ent

initials Age Visit 1 Visit 6 Visit 1 Visit 6 H-W S 59
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Visit 4: on day 15 (approx. 24 hours) after the completion
of 14 consecutive days of treatment with arsenous

acid sodium salt

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 galt

The following target parameters were assessed during this

study: toxicity profile, efficacy, liver enzyme parameters
(GOT, GPT, o-GT, BP), kidney function, haematology
functions, tumour marker evaluations (CEA and PSA} and the

pharmacokinetics of arsenous acid sodium salt.

6.2 Results

Below is a summary of the c¢linical findings foé each
patient involved in this study. The findings réported
include the values - for the tumour  markers CEA
(carcinoembryoﬁal antigen) and PSA (prostate specific

antigen) and results for efficacy, toxicity and safety.

Table 1 and 2 presents the summary of patient details with

P28A and CEA values:



PSA: 725 CEA: 1.79 PSA; 6.15 CVA: 1.89 PSA: 6.15 CEA: 1.89 PSA: 3.67 CPA: 2.64

50 Suprisingly, the patients all tolerated the arsenous acid sodium salt
extrenely well. No adverse events (AE s) or serious adverse eVents (SAE' s)
occurred. The study nedi cation did not cause any di sturbance of any _
patient's well-being feeling. There Wis no change during the course of the
study in any patient's ECG activity, audionmetry or neurol ogical

exam nat iTHsle Nodasghotlgeapatli sodsuh ashktadlaschgrappspili, 8rand 5reat nent

wi th arsenous acid sodiumsalt. The arsenous acid sodiumsalt showed a

hi gh | evel of efficacy.

Dose 1 Doge 3 m Dosa 5
' - (2.5mg) - (10mg) (15mg}
Patient|Age |Visit 1 |Visit 6 |[Visit 1 |Visit 6 |[Visit 1 [Visit 6
initial )
K.F. 76 |PSA: 0.20 |PSA:0.16 |PSA: 0.16 |PSA:0.18 |BSA: 0.17 |PSA: 0.18
CEA: 1.13 |CEA:;1.06 |CEA: 1.06{CEA:0.99 |CEA: 0.92 [CEA: 1.08
G.R. 713 PSh: 1.61 |PSA:0.37 |P8A: 0.37 |PSA:0.12 | PaA: 0.11 |PSA: 0.07
CEA: 1.29 |{CEA:1.K6 |(ClA: 1.56 |Cia:1.02 (CEBA: 0.10 |{CEA: 1,22
E.S. 71 PSA: 0.24 |PSa:0.11 |PSA: 0.11|P8A:0.08 |PsA: 0.09.PSA: 0.09
CEA: 1.40 |CEA:1.28 |cEA: 1.28 {CEA:1.17 |cEA: 1.12 |cEA: 1.13
J. 8. gla P8A: (.19 |PSA:0.21 (PSA: 0.21 |[PSA:0.27 |(PSA: 0.28 [PSA: 0.24
CEA: 2,59 (CRA:3.38 |CEA: 3.38 |CEA:2.48 |CEHA: 2.51 |CEA: 2.65
D.B. 65 P8A: 0.45 |P8A:<0.04 |PEA:<0.04 [PaA:<0.04 | PEA:<0.04 | PE:<0.04
CEA: 3.45 |[CEA:4.65 |CRA: 4.65 |CEA:4.62 |CEA: 4.68 |CBA: 5.26

Table 2 Arsenous acid sodium salt dose groups 2 and 4

be—oee PPl 0o 5—>l

(5my)
Patient | |Age Visit 1 |Visit 6 |Visit 1 |Visit 6
initials ' |
H-W. S8 59 P8A: 725 BSA: 6&.15 {PSA: 6.15 PSA; 3.67

CEA: 1.79 |CEA: 1.88 [CEA: 1.89 |CEA: 2.64




6.2.1 Exanple 1: Patient K F. Histology: Advanced, inoperable, solid
prostate cancer -with infiltration of the rectal nucosal wall, 11.02.2004
Stage: Dukes C, pT 4 deason score 6 Therapy Since the patient suffers
froma coronary heart disease with a myocardial infarction and

i npl antation of coronary stents, a r&di cal prostatovesicul ectony could not
be performed and a full androgen ablation with a LHRH antagoni st (one

pr of act %ﬁrﬂﬁn%‘llt_{' Or’c}ﬁav%a\/tﬁeﬂﬂg‘@ﬁ 800 A an&nki-38d59geac{androcur
tabl ets dosage I'xI'/d after lunch) was initiated. A palliative ,

t ransur exdrtiain resbet pahrehellie yaldst die ERURPYet @vamesi of B'& )i eturition

was perf ; in Q@y 04. . ati A_ndi ¢ i ni ly.si.gni ficant
change isﬁé’lg%i‘% evers tof aFi‘réﬁtgrug@dAosés)l evoée%]tcgl.&s(gs'e Ilgl\géel %EEQ?Z.SHQ

ar senousneatiichtdodi Whdsaldt) tadecabed distgribdriccandf decyeastientPSA from
0.29 ng/m_to Q.16 Thi s decrease i cor r‘eﬁ‘gon,ds to a reduction in

ng/.nl .
tumour  a@&iiey gt fé‘r’%lé@%' 30y HAd i SR RENERE §RFESR0di um
sal t) ing cale AMdPClRashyobaPSntr 8Milelbct 0vhe 8 AGANbretOsectevel five
(12.5ng arsenous acid sodium salt) again indicates an increase, this tine
from 0. Feurelegigang/ mxamisatiensdosdldneye|oB dhes sprweeRhy 839nificant |

change ig'f- t LMty S ; Oé{\ﬁ% C e.hLf: tAnour size
from 20x m%@%gsfgg?)z)%%mﬁ fre%/ﬁllﬁétl}l?en‘gl%?so S Igom% %Sggc?ggggﬁ%f rom
20x35 t aa2@x34ime whriskaodes ediey elodfinwe sehbwetoned chahgehi hevgkeofrom
20x34mm__The secondary paraneters (safety paranmeters) showed no clinically
signi fi EafttF&dults at any of the dose levels. A reversible increase in

| i ver transam nases SGPT and sGOT was observed during the intake of
arsenous_ acid_sodiumsalt in dose group Il and V (visit 3 and 4). In
visit 52:Ke A RCRAP NS eE2 G BRE K Bt urned- to normal values. This increase
seens to be related to the adninistration of the investigative drug

arsenous acid sodiumsalt. ) .
Histology: Advanced, inoperable, solid prostate cancer with

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

Since the patient suffers from a coronary heart disease
with a myocardial infarCtién and ilmplantation of coronary
stents, a radical prostatovesiculectomy ‘could not be
performed and a full androgen ablation with a LHRH
antagonist (one profact s.c injection every 3 months) and
. an oral an;iandrogen {androcur tablets dosage 1x1/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



The eval uation/judgenent of clinical response/progression for dose |evel
one was that of a partial response. For both dose |evels three and five,

t he di sease showed stability. 52 6.2.2 Exanple 2 : Patient G R

Hi st ol ogy: Advanced, inoperable, solid prostate cancer with an ,
extragl andul ar tunmour growth Stage: BDikes C, pT 4 d eason score 4 Therapy
As well as suffering froma prostate carcinona, this patient also suffered
froma remtiaet | lcdiciboma (slince:xlinedsbyniadicdl nbphgectionyPSAnd a

superficial adder cancer .(no tunour. recurrence)., The patie NS
i ncl uded f‘gﬁv‘%ﬁ g?’ﬂd?lﬁd]ug gﬁi@gcgﬁﬁemﬂee&’er i%i ﬁ%’sﬁg ]F?éﬁ?%r e%?s?gf \é\%? a
conpl et e @RgkRaen Allliakbanuw @) LHRE et enisiynigneaprotiackesss

injection every 3 nonths) and an oral antiandrogen (casodex tablets dosage
| xI /d af tiéd |BRfeh)fromhi @ ht ingditlt ol plri6i MIME -dodEifevEPETE258 and 5

of the ar&%}f&%@gsd 1P d U??&@J:Eiéﬁ“%‘r fhuestdtis iy Lhi s4pasient

indicate a cli Iy significant change in PSA level s for all 3 arsenous
aci d sodilgmgssalavelosthreevdllémgDesecnovsl agnd sadieat edlh) sipdieptant

decrease in PSA from 1. ng/ m .37 . Ihis reg C sponds
o a T eadtt PO TR tuRbuPoacErat O bf o Gohe gdhr opdRE TRAVEL CEAEE Ve
i ndi cat e @ ZleRieaseseholdSA daiem 8o3d v 8alR) ng/gdirandndithtee 0a07 ng/ n
respectively. Dose | evel three showed a reduction,ipn tynpur activity of a
further GPEERSShitteSqdd@e dFem f‘?\ﬂg7 s%%mgdfio“%{fbﬂi,f#%%aﬁﬂe’&hﬂﬂﬁ%. 53
lavel 3 or 5 showed any significant change in tumour

activity.

Dose level one showed a decrease in tumour size from
20x35mm to 20x34mm. Dose level three also showed a decrease
from 20x35 to 20x34mn while dose level five showed no

change in size from 20x34mm.

The secondary parameters (safety parameters) showed no
clinically significant results at any of the dose levels. A
reversible increase in liver transaminases s8GPT and sGOT
was observed during the intake of arsenous acid sodium salt
in dose group III and V (visit 3 and 4}. In visit ‘5 the
transaminéses almost returned ™ to normal values. This
increase seems to be related to the admihistration of the

investigative drug arsenous acid sodium salt.

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

dose levels three and five, the disease showed stability.



Dose | evel one showed a decrease in tumour size from 12. 5x65mm to
0. 8x30mm Dose |l evel three also showed a decrease in the prostate tunour
from 60x25 to 50x25nm whil e dose | evel five showed no change in size. The
secondary paraneters (safety paranmeters) showed no clinically significant
results at any of the dose |evels. Pgg-study elevated triglycerides and
chol esterol level had been detected which were unchanged during the
course of the study. d ucose |evels always appeared el evated which could
be explained by alinmentary reasons since blood probes were always taken in
t he nor ngng.af Eeenphe opul emdtidenld @6t .  the eval uati on/judgenent of
clinical response/progression for all three dose |evels was that of a
partial response. 6.2.3 Exanple 3 : Patient E.S. Hi st ol ogy: Advanced,
I noper ablests0bhg: AMHQIEN £ES PLe3hat | |
extra- capsul ar ?gnnur gromﬁh.zgﬁggggﬂ%hkggi%? %%8%8%?%5%%%ﬂ?§gﬁgjh Ther apy
As wel | @8 SEFfredlaeddkamauprustgtawtdar ci noma, this patient also suffers
fromrectumcancer. This patient was included because of the advanced and
i noperabl e situation. An androgen ablation with a LHRH antagoni st (one
prof act Stagen|BeckeorC evdr ¥ Flrmmnddns schas been perforned. 54 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 iTh&Sfp{evels for all 3 drug dose levels. Dose |evels one and three
i ndi cate a decrease of PSA fromO0.24 ng/m to 0.11 ng/m and 0.11 to 0.08
ng/ m -respectively. Dose |evel five showed no change from0.09 ng/m . Dose
| evel ong; shpwed re j I n ur, actiyi of .54 %_ and vel three,
a furthor 67 Beoe %Songfg?/g?n% A O\ﬁedgrrngglg%g%i oo aafngé:!}ﬁs

patient also suffered from a renal cell carcinoma (since

cared by radical nephxeétomy) and a superficial bladder
cancer (no tumour recurrence). The .patient was included in
the study due the continued rising ofrPSA levels. after a
complete androgen ablation with a LHRH antagohist (one
profact s.c injection every 3 months) and an oral

antiandrogen (casodex tabletsrdbsage ixl/d after lunch).

This patient tock 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
levelsrfor'all 3 arsenous acid sodium salt dose levels.
Dose level one indicated a significant decrease in PSA from
1.61 ng/ml to 0.37 ng/ml. This decrease corresponds to a
reduction in tumour activity of 77.1%. Dose levels three
and five indicate a 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.



Dose | evel one showed a decrease in. tumour size from 30x35mm to 30x30mm
Dose levels three and five showed no change in size. The secondary
paranmeters (safety paraneters) showed no clinically significant results at
any of the dose levels. A reversible, and slight increase in sGPT was
detected. The eval uation/judgenent of%%linical response/ progression for
dose levels one and three was that of a partial response. Dose |evel five
showed diBesse lstvalli | bhy. Hhdweld EranterehsdPatinentudosr Hizst olffogw: .

Advanced, . i abl e, apdrogen-resjstant sali rostate cancer wth an
extra-gla%%gﬁggi?ﬁnﬁﬁr gr%ﬁgﬁ@m'5%Ofﬁer%%V%‘T%g%8§ti%%?awﬁ %84 uBed i n
the studydéeteddie iapniienped stiasenguadu PSA-dre ez safdce s oxabeapsiiae
orchiecto faor androgen abl ation. This patient took part in the dose
level s 1,985@n@ B loftite SBP¥EFONS GRPRYIROHT hh%8al t study. The results for
this patient indicate a clinically significant change in PSA | evels for
all 3 drug dose levels. Dose |evel one indicated an increase in PSA from
0. 19 ng/ fhe o sgcndagin paDagelény el (safkitye pawhmiielardindisbawedannencr ease

of PSA from . 24 00/ o100, 21 gl and. @ deerease, of 4PSh fLom 0. 27 to
0. 24 ng/ Fespecti vely: Se 1evel's one and-t hree showed an | ncrease in
t unour  priogy-essidyn afkivat edoserilgdyelrfdee shdwebohessegol fleanl kadnge.
been detected which were unchanged during the course of the
study. Glucose levels always appeared elevated which could
be explained by alimentary reasons since blood probes were

always taken in the morning after an opulent breakfast.

The evéluatidn/judgament of clinical response/progression

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

6.2.3 Example 3 : Patient E.S.

- Bistology: Advanced, inoperable, solid, androgeﬁfresistant

prostate cancer with an extra-capsular tumour growth.

Stage: Dukes C, pT 4 Gleason score 4

Therapy

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

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



Dose | evel one showed an increase in tunour size from 30x30mmto 35x35mm
Dose | evels three and five showed no change from 30x35mm The secondary
paranmeters (safety paraneters) showed no clinically significant '"results
at any of the dose, levels. A pre-study existing elevation of sGGI and

t hronbocyt osi s remai ned unchanged duri,ng the course of the study. The
eval uation/judgenent of clinical response/progression for dose | evels one
and three was that of progression of disease. Dose |evel five_ showed a
partial MBSFoRESIER { HEPlrReRbULY akit Gt GRTeRPL 1, S and 5 of the

56 6.2.5E%aBle ikt kenli uR BsalH SiQlQaY: ThoCale AW I eBge ©fia solid
prostate cancer after radical prostatectony (stage pT2C d eason 6) with
bl adder Ba&kenhf Indigaiten, ai molgerialsldy Stogdicpptesclmngd 4ndR¥on score
6 Ther apy e 7ah § pifoy enfy Was n u%%%e' rie%ﬁss.t Wsaduf wtrgfs contl nueg rising
of - PSA | evel's after Ttadical "prostatectomy and conpl et & andr ogen abl ati on
wi th a LkRkeecariinadoatst a( ehecipsfacdt SPEAT Af@at Dondeve/yni3 twom hs) and an

oral antiandrgoge casodex tablets dosage |x|/d after lunch). This patient
t ook par PG/ AL %@gdésﬁlE‘ers% ,ng/g;ﬁdrs BF CHhEs b s MOtR BT sotlfeim sal t

study. TBRol88Uhbs chehgbhirs-cRatld &Y dgydhcabesa aldvRiicaldey sHArd igant
change in PSA | evels for drug dose | evels one. Dose |evel one indicated a
si gni fi chftugbépase THOPSA AcHHVO-LE5oRgldh 128 erd4 heyed timsies @lecrease
correspo a ¢gedyetiop jJu t : Vi 91 1W.Bg§ﬁ- | s three
and fi vefgﬁ%fg n%ﬁ?rgnge%folrso%m ggggingﬁr#e Shofba®nd1%: A%Y@

change.

Dose 1level one showed a decrease in. tumour size from
30x35mm to 30x30mm. Dose levels three and five showed no

change in size.

The secondary parameters (safety parameters) showed no
clinically significant results ':E_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



The measurenment of tunour | esions was not obtainable by any of the
standard neasuring neans. The secondary paraneters (safety paraneters)
showed no clinically significant results at any of the dose levels. A
reversi ble increase of |iver transam nases sGOI, sGPT and sGGT was
observed. 57 The eval uation/j udgene'%_‘ﬁ of clinical response/progression
for dose | evel one was that of a partial response. For both dose levels

t hree antthkrwey the di sease showed a conplete response to the arsenous
acid sodiumsalt. 6.2.6 Exanple 6: Patient HWS. Hi stology: Advanced,

i noperable, solid prostate cancer with an extragl andul ar tumour growth in
the bl addre peekecand e vigcwaldd apd ahdi ssemdynationtht hontimeedst ases.
Stage: Dukes C, pT 4 deason score 9 142 Therapy The patient s included
in the. s%f%laifn%eé%ﬁjsgs%f kafe latvahEsd STHRGRP F-She”H b‘”c‘f%‘ﬂ“%m%?&te
cancer With, okt iDhebQRe netastases invading the whole skeleton. A

conpl ete androgen ablation with.a LHRI I antagoni st (one profact s.c
injection every 3 nonths) and an oral antiandrogen (casodex tablets dosage

| xI /d af | unch erfaor hi t n ose

l evel s 2&'131?1% B2 %ﬂ‘grffh é’r?{s r?orazg%amg so%?%r%saéjféo'? d—JDadrnfjhér) rotefgﬁpts f or
this patieséndigi eata aolium cgahliy sn:gdyfl Cam‘hech&rfgﬂtlsn BSA ltbiel s for
bot h drug dose | evel.s. Dose | eyel

ease jn ggﬁ from 725
o et e e arE & deliabeel Ty PaHBAF aRRr Y ITRE obh LB Wil e
dose | evgévépgurfd,fmhlqatse@lx%gda@rs@ai@v@isPSﬁogé a1l Hritg/imidicatdd67 ng/

wth a further tunmour activit reductlon f_ 40.32%
an lincrease in PSA from 19 ng/ml fto 0.21 ng/ml Dose
levels three and five indicate an increase of PSA from 0.21
ng/ml to 0.27 ng/ml.and a decrease of PSA from 0.27 to 0.24
ng/ml respectively. Dose levels one and three showed an
increase in tumour progréssion while dose level five showed

no significant change.

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

change from 30x35mm.

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

remained unchanged during the course of the study.

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

arsenous acid sodium salt.



58 Dose | evel two showed a decrease in tunour size from 65x40mMm to 15x30mm
whi | e dose | evel four showed no change in size froml5x40mm The secondary
paranmeters (safety paraneters) showed no clinically significant results at
any of the dose, levels. The patients' quality of life was strongly
aneliorated by arsenous acid sodiumsalt. A pre-study el evation of sGGT
due to al cohol consunption worsened *furi ng the course of the study. The
henogl obi n concentration increased from10.0 to 11.1 g/ 1 whereas the PSA
decr easetl- Z rorizag o 53. Fatdighk] D.BThe eval uation/judgenent of clinical
response/ progression for both dose levels was that of a partial response
to the arsenous acid sodiumsalt. 6.3 Conclusion Overall those patients
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H WS., showed a very clear response %o t he arsenous aci d sodium salt
treatment with PSA | evels decreasing dramatically (99.15%reduction in

t unmour tivit as Il _a 1 d decrease in tunmour size. The
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_significant-results-The arsenous acid sodium 59 salt was surprisingly
very well tolerated with no AE's or SAE' S occurring. Overall the oral
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rising of PSR levels after radical prostatectomy -and

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

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

This patient took part in the dose levéls 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 hg/ml to 0.04?ng/ml.
fhis_decrease corresponds to a reductlon in tumour activity
of 91;11%. Dose levels three and five showed no change from
0.04 ng/ml.

The measurement of tumour lesions was not obtainable by any

of the Staqdard measuring means.

The secondary parameters (safety parameters) showed no
ciinically significant results at any of the dose levels. A
reversible increase of liver transaminases 8sGOT, sGPT and

s8GGT was observed. .



; the treatnent of prostate and/or urogenital cancer and bone netastasis.
60 7.Cainms Wat is clained: 1- Pharmaceutical conposition intended for
the treatment of urogenital diseases and bone netastasis in a hunman,
characterized in that said pharmaceutical conposition contains an
effective anount of arsenous acid alkdline or earth al kaline netal salt
and/or a phal maceutically acceptabl e adjuvant. 2. Phanuaceuti cal

conposi t i DI aB¥BLERkGorfIerdeReat eharddndcale dre e/ prsigtesisiain ne
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nmetaarsenite (AsO2K). 3. Pharmaceutical "conmposition according to claiml
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1- 1000 ny nore prefer g, and nhost preferably 50-100
ng/ kg of body wei ght/day. 4. Phainmaceutical conposition according to
clainms 1-3, characterized in that said pharnmaceutical conposition occurs
in an oral admnistration form 5. Pharnaceutical conposition according

to clainms k2.4 @%@t & zadikAtthay said oral admnistration formis a
t abl et, capsul'é, powder and/ or soluti onw t ha '

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

pelvic wall and a dissemination of bone metastases.

St.age: Dukes C, pT 4 Gleason score 9 M2
Therapy '

The patient was included in the 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 LHRH antagonist (one
_profact- s.¢ injection every 3 months) and :  an oral
antiandrogen (casodex tablets doéage 1x1l/d after lunch) was

performed.

.This pa‘ﬁient took part in the dose levels 2 and 4 of ’the
arsenous acid sodium salt study. The results fdr this
patient indicate a clinically significant change in P3SA
levels for both drug dose levels. Dose level two indicated
a decrease in PSA from 725 ng/ml to 6.15 ng/ml with a
decrease in tumour activity of 99.15%, while dose level

four indicated a .decrease of PSA from 6.15 ng/ml to 3.67
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ng/ml with a further tumour activity reduction of 40.32



. pharmaceutioal |y acceptable carrier, diluent or excipient: 61 6.

Phar maceuti cal conposition according to clains 1-5, characterized in that
sai d urogenital disease conprises cancer of the prostate, bladder, kidney
and testis. 7. A nethod of treating netastatic urogenital cancer in a
human, wherein said urogenital cancergg are conposed of cancers of the
prostate, bladder, kidney and testis ?annngst ot hers), characterized by
adm ni stering a therapeutically effective amount of the pharmaceuti cal
conposition of clains 1-6 to the affected human. 8. A nethod of treating
mel anoma, Dd¥ecagevetol BRo Q3tAfWaRD, al e ne RNt Al . tRREYOUS1SHST eppAar | ung
cancer in_humans, characterized by adm nistering a therapeutically

ef fect | veP PSR ot Hre3Qmar wakkutdess  tovwpbsteionsheved anaschagyeo t he

affected WwmBRe SordsiBihqd of treating solid tumours in a human
characterized by agnlnlsterlng a therapeutically effective anount of the

phar maceuti cal conposition of clains 1-6 to the affected human. 10. A
met hod o%jﬁgeggg characteri zed by

nﬁ netastatic solid tugngrs in'a human, ﬁé
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wherein said tunmour is a tumour of the epithelial tissue, |ynphoid tissue,
Connect i V&t PeHIENSoneI idehtdfal Lidey viRis 8yseredy amellorated by

arsenous acid sodium salt. A pre-study elevation of sGGT
due to alcohol consumption worsened during the course of
the study. The hemoglobin concentration increased from 10.0
to 11.1 g¢g/1 whereas the PSA' decreased from 725 to 3.67
ng/ml .

The evaluation/judgemgnt of clinical response/progréssion

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

arsenous acid sodium salt.

6.3 Conclusion

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

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



62 12. A nethod of claim 1l wherein said tunmour is a squanous cel

carci noma of the oesophagus, adenocarci noma of the oesophagus, col orectal
carcinoma or gastric carcinoma. 13. A nethod of claim 11 wherein said
tumour of the epithelial tissue is a tunour of epithelial glands,
epithelial ducts, liver, biliary tracP, gastrointestinal tract,
respiratory tract or urogenital tract. 14. A nethod of claim 11l wherein
sai d t uncwltofwashesusppiloirdyity sewres vwesl Hodghamdited ywiplome Aws Hodgki n' s
| ynphone,_follicular_|ynph . di.f fuse | horma, | haobl,astic .| ynmphona,
| ar ge ceﬁ?mffnp38ﬁ5?5+ggha%ﬁ%ﬁﬁﬁlI%ﬁ%héﬁ%ﬁ' i%§69g%£tﬁﬁﬂgofs FH 11
wherei n saiig,t Wi a0f Iidwe Gy aindneorousisystenyi sheet eetedthédm t he

group consisting of neuobl astonm, reti nobl ast ona, gl i obl ast omaor

ol i goden®eddrriisma Shrareda Sef ot bl ndeat THY noptEsta crefrassest¢h hunans
char act eripzed By AGRLNL S B1bBTafe LART APS U Skl ¥ 28! ESRLLY C R0 Of the
phar maceuti cal conposition of clains 1-6 or "pharmaceutically acceptable
salt or detigiesie.thereof, in conbination with an effective anount of at
| east one other therapeutic, to the affected human. 17. The met hod of
claim 16 in which said other therapeutic agent is a chenotherapeutic or
radi ot herapeutic agent. 63



18. A nethod of clains 11-15 in which said adm nistration is nmade
parenterally, topically, dermally, directly into the tumour or via an

i npl antation device. 19. A nethod of treating haenatopoietic disorders in
manmal s whi ch i nvol ves adm ni steringgpa therapeutically effective anount of
arsenous acid sodiumsalt in conbination with one or nore arsenic

' conpounds to said affected human, wherein said haematopoietic disorder is
selected fromthe group consisting of acute |ynphocytic | eukaem a, chronic

| ynphocytic | eukaem a, hairy cell |eukaem a, nyel oid netaplasia, nyeloid
dyspl astiZ.Ghmidrone, nultiple nyel oma and plasmacyt ona.

What is claimed:

1. Pharmaceutical composition intended for the treatment of
urogenital diseases and'bone metastasis in a human,
characterized in that said pharmaceutical composition
contains an effective amount of arsenous acid alkaline or
earth alkaline metal salt and/or a pharmaceutically

acceptable adjuvant.

2. Pharmaceutical composition according to claim 1,
characterized in that said alkaline arsenous acid metal
salt is sodium meta-arsenite (AsO,Na) or potassium meta-

arsenite (As0:K).

3. Pharmaceutical composition according to claim 1 or 2,
characterizad in that said effective amouht of arsenous
acid alkaline or earth alkaline metal salt is 0.000l—iSOO_
rg/kg, preferably 1-1000 mg/kg, more preferébiy 1-150
mg/kg, and most preferably 50-100 mg/kg of body weight/day.

4. Pharmaceutical composition according to claims 1-3,
characterized in that said pharmaceutical composition

occurs in an oral administration form.

3. Pharmaceutical composition according to claims 1-4,
characterized in that said oral administration form is a
tablet, capsule, powder and/or  solution with a

‘pharmaceutically acceptable carrier, diluent or excipient.
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6. Pharmaceutical composition according to claims 1-5,
characterized in that said urogenital disease comprises

cancer of the prostate, bladder, kidney and testis.

7. A method of treating metastatic urogenital cancer in a
human, wherein said urogenital cancers are composed of
cancers of the prostéte, bladder, kidney and testis
(aﬁongst dthers),_ characterized by administering a
therapeutically effective amount of the pharmaceutical
composition of claims 1-6 to the affected human. |
8. A method of treating melanowma, breast, colon, ovariaﬂ,
renal, centxal nervous gsystem or lung cancer inrhumans,
characterized by administering a therapeutically effective
amount of the pharmaceutical composition of claims 1-6 to

the affected human.

9. A method of treating solid tumours in a human,
characterized by administering a therapeutically effective
amount ‘of the pharmaceutical composition of claims 1~6 to

the affected human.

10. A method of treating metastatic solid tumours in a
human, characterized by administering a therapeutically'
effective amount of the pharmaceutical composition of

claims 1-6 to the affected human.

11. A method of claim 9 wherein said tumour is a tumour of
the epithelial tissue, lymphoid tissue, connective tissue,

hone -on cenktral- nervous-system.-
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12. A method of claim 11 wherein said tumour is a sguamous
cell carcinoma of the oesophagus, adenocarcinoma of the

ossophagus, colorectal carcinoma or gastric carcinoma.

13. A method' of claim 11 wherein said tumour of the
epithelial tissue ‘is a tumour of epithelial glands,
epithelial -ducts, liver, biliary tract, gastrointestinal

tract, respiratory tract or urogenital tract.

- 14. A method of c¢laim 11 wherein said tumour of ‘the
lymphoid tissues 1s Hodgkin’s lymphoma, non-Hodgkih’s
lymphoma, follicular ifmphoma, diffuse lymphoma,
lymphoblastic lyﬁphoma, large cell lymphoma or small cell
Lymphoma. |

15, A method of claim 11 wherein said tumour of the central
nervous system is selected from the group consisting of
neuroblastoma, retinoblastoma, glioblastoma . or

oligodendroglioma

16. A method of treating neoplastic diseases in humans
characterized by administering a therapeutically effective
amount of the pharmaceutical composition of claims 1-6 or
pharmaceutically acceptable salt or derivative thereof, din
combination with an effective amount of at least one -other

. therapeutic, to the affected human.

17. The method of claim 16 in which sald other therapeutic

agent is a c¢hemotherapeutic or radiotherapeutic agent.
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18. A method of claims 11-15 in which said administration
is made parenterally, toplcally, dermally, directly dinto

the tumour or via an implantation device.

19. A method of treating haematopoietic disorders in
mammals which involves administering a therapeutically
effective amount of arsenous acid sodium salt in
combination with one or more arsenic compounds to. said

affected hunman, wherein said haematopoietic disorder is |
selected from the group consisting of acute lymphoecytic .
leukaemia, chronic lymphocytic leukaemia, hairy cell
leukaemia, myeloid metaplasia, myeloid dysplastic syndrome,

multiple nyeloma and plasmacytoma.



