, ;e3e6F3L L TE 8 ril 2002 COVPCSI TI ONS AND METHODS FOR THE TREATMENT
OF PRI MARZ}HMMM}WMI C * NEOPLASTI C DI SEASES USI NG ARSENI C COVPQOUNDS 5
1. FIELD he present invention relates to the use of

conposi tions fowsieehe treatment of primary and netastatic nBopRwidt 2002

di seases, including, but not limted to human sarcomas, carcinomas and
hemat o gy wei! I ders. | coMposIr@opnsaann eETHODS hBOR rmmEt nent of cancer,
COWOSM“WW\“WWM Ng AIREATMENT COB) RRIMAREIANDIMETASUARIC €St and reverse
neopl ast1 c, wh. MWEORIASTIL DESRASES WS ING cCARSENICNCOMPOUNDS el ates to
novel chenotherapeutic nethods--novel uses of arsenic 15 conpounds for

treating Qri mary and netastati C, LUupDnS: JBr h@%ﬁ{r nmetastatic tunors of
the central nervous system refract i nmetastatic tunors of the

central nervous systenfThbreps¢serdtungnvbhadder midtpsostat eclzanase; afid

refractory breast,. l.ung, bladder and prostate. cancer to 20 nentiqn.a few
2. BAmmNBOTﬁDﬁJﬁéol“%VEEﬂ‘T O%%Fn k) mr%’?;e ThaR*shar i Ialnlgonm%eaosp A& 1 |
devel op sonentypkagficadteeasas,t hendthidieg, Stlates noApprioditedt ety 2&md60, 000
will be cured pLojll @ Lok lad CULaS! Al TASIE, INTRRLS ERLEsEl ah

i mproving cure rate ‘'seen over the past decade Ich 1's Targely due 1o
earlier Heteptrhaohicdetf erhd riomarmantanl advesrcessdmposhebothecappining
particular, th a . .C a i e r r i.fiLec drug
30 t herapy i% \%ﬁ?{gﬁ g rdjél%iss ggeg’lggge xsﬁgg%ggcgb?yg %%‘gstﬁgen%%g%ts%%t of a
certain cancérovitpe. Thi s"di sease-oriented" approach is designed to

i dentify conpounds whi gl exerb selective ald ectssdidt ViddehtABaPaldiiagukar
tunmor types and to foll ow up these I_eads in vivo utilizing cell lines,

(Fi ebi g 35 etoal NovadanCorNTEenanent I ReVIiPdE7 "N Q8L | 1PeF199D) )arskEpnever,
the incigencecpfo &or $reQPIANYINGEY Ghi MR- B51QWHE PORMS AL} Yt iades and
as new cancers devel op or occur nore -1 8 April 2002 frequently, such as
in patients Phflect8H2%k3H Al BSMPIrPus OTThESE | CoNEr e} eaPCXYRIS t HMSECMY a
trenendous degapg-{fHry addihippalanieghsens 4 ct r edhoRAt icgnt snavi tdaganger. 5
2. 1. Pat hobi ol ogy of Cancer ncer is characteri zed%ﬁ]rl marily by an
increase in PREVAUTDEY SBIabRERHH, cBIMY delidAed 3 REFLAER FRReer’

ti ssue, invashanretradfaserdaistsuasny bhesee abnol nedoeliks caandr| ygphatic
or bl ood- bor ne ﬁgr ead of malignant cells to 10 regional |ynph nodes and to
di stant &t eZ°Phttast 4§i%s). dinical data and nol ecul ar biol ogi ¢ st udi es
indicate that cancer is a nmultistep process that begins with m nor

~pr eneopl asti ¢ changes, whigh rtai itions progress to
neopl asia. 1 15 Pre-nalignaht %H§*ggﬁgﬁsdéfﬁﬁgrgﬁ?ﬁ@ﬁgﬁtxenplified by
hyper pl asi a, netapl asi dn apsnoabrpatiidrc Wray Im4,l ldgspbasp e (F1rl rdwiedwpof
such abnormal__growth conditions, see Robbins and ell, 1976, .Basi
Pat hol ogy, ZEOEﬁ.Y%XRFB.OgaﬁﬁﬁgFE ", t%ﬁiléb(;%%ﬁiggg%ﬁf' Géggﬁﬁ%lqééﬁgyplasia
is a foraof 520, ¢ont wolL edbecethrqar obr f énata ontabeolofi ngeressinor ed$esen cel
nunber in a tj o] it Fgni fica | terati [ tr ure or
function. Angﬁggg%e£%§%%%ﬁg,%éng%%%?§#%$ %%%p%?géi{%%%tég%rp&g%e §§E
endonetri al cdanede. whkthplissi darsely f dven ¢b ceoantliclrl edkteglitliogr owtetftem whi ch
one type of agulindf Ofnd ublyadidd erenthahsthhell, substiduliester aggther
type of adult cell. Metaplasia can occur I n epithélial or connective tissue
cell's. Atypi édvapgtsplasichenaviedsary alnomsighdtardesedder| ywnestidpr asirug

epi thel i gyn %95@' ani SinfiERAYEM g & § ORETANIRG nge%qrf%augn@okstkgund
mainly in the epithelia;, 30 it is the nost disorderly formof

non- neopl ast t&ee B gr Bt 17, FIRFAW neprcSrossYRen | P s/ 19dgapseepiamieflor ity
and in the apgBibeet urial eQkkephadi anp ofigeaklsy DRlAshLC gRids ker have
abnornal |y | arge, deeply stained nuclei, and ‘exhibit pleonorphism

Dyspl asi a chdPagfetist¢fdaty ddic Vi @hePeP3EtLAEr IMts tyREnpRd to
irritation ool Dbl ampreinayd @dsl Snofdied feund-ifgtbBelcel Mies, resRiphigt ory
passages, oral cavity, and gall~ bladder. -2 8 April 2002 The neoplastic
| esi on n%@ e®6l vélct o = = adi'ng ¢dpattty for*%nvasion,
growt h, netasbasier, atke hehei@grReidsy, casRecial |dpnndaingondi ttiens w8 Whi ch
the neoplastic cells escape the host's i mune 5 surveill ance § oitt, I.,
Brostof f, J QHE RAFEAHON $683 ANGmAinBFBgA %S d 8V WBy O°%k: 1Y Hi s, pps.
17.1-17.12). 2.2. AIDS-rel ated Non-Hodgkin's Lynphoma Since the discovery
of AIDS, the disease has had a 10 cl ose association with an interesting
spectrum of cancers. Further, the types @f malignancies and their incidence
rates are increasing as the devel opnent of effective antiretroviral

t her api es and prophyl axi s agai nst opportunistic infections |eads to

prol onged survival in the immunodeficient state for 15 AIDS patients, (Karp
and Broder, Cancer Res. 51:4747-4756. (1991)). AIDS-rel ated non- Hodgkin's
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8 April 2002 2.3. Primary and Metastatia CNS Tunors The inci dence of
primary and nmetastatic brain tunors is increasing in the United States.

| ndeed, the arsenal of chenotherapeutics for these types of cancers is 5
mninmal, while the need for such therapeutics is high. 4 iqglast

mul ti formand other primary and netastatic central nervous IEﬂr?BR%rs
are devastating nalignancies. The treatnent of these tunors include

suigery, rﬁ@%ﬁlﬂm Eewwh aenqm 1r&\Ittst \Mﬁffaztceeent twletwmm wifrs10

ni t rosour er. che erapeuti,c agents utiliz i nc

procar baziTe® vitde S G HRET E&@r WAFEES 1gn & g %??r"mi#fjﬁra y, even
when all tacsier ool |xte|gesne(rfmrt@ert3tealtaqhamuemtst hajtmpy:aqukrchermt herapy) are
utilized, the average survival of patients with central nervous system

mal i gnancies 15 is still about 57 weeks. Clearly, new treatnent approaches
are nekded both for patien®slw t RBakhebjodpogynefc@aperEary and netastatic

central nervous SyStc%rHééi'mlrsS ch%%a‘éﬁ'e'rﬁ%df O iRk Rt %yWaTrh iFitaiealgemims
whi ch are refractor e abqve mdaljties. Finding Such new agents has.

been conplii&tBR ftf tamé"’fr&@t Qedl S Rerd vied & oI An@ VSudI° Wiich appear s
t o predi cttiwaie ageiviasiidd d¥e adjiatiendl bty sefufedc biyv &hagei qumadmcplalsd

met ast at i [V QUS 1 SYSLEm LTS, n er and
Prostate nce&m%i’?rkér & R )aéncegoﬁ:é’se ﬁg’gr? nomﬁ%ﬁiéggb;& ?’r?la o&?’ one in
ever y1®- 9 nggi@maln ymphUncdes Smsk 4o, dlistantestifest (hetasiasisir-east cancer

I's surgeryay i iidh 10Tqa Ml Rl dAURGIN PikAHY suddedeni it thatw t hout
radi ati on therapy pl us .chenot herapy and/ or hor nonal Herap Despite the

best 30 efFAAL dfF FhydiIdiiSTeR RECSesse thal Pegdns #i D deat hs each
year fromgueassipleaitter ohathdese whdictlemag undetr ldertiaiinngon@irtriemnts

chenot her 4] i ents pri mary or metastatic breast cancer includes
treat nent ?quyo I%'SSDIel:op‘r?]lo%sS)hl\glsLl e, nethotrexate, doxorubicin, 5-fluorouracil,

35 cikpl atl n, vinbl AEmalicneat, abarsmede cedilt eRPHEh GSacxedpdddiicsal |y
ot her ageruys gy iaeiat, e'nﬁéta%‘l%@:.\éd tlbrt hREe @aer&tleulah:mt &¥kplaeian who

devel op netastatiC breast cancer - succunmb to

di sease. e &t “§§‘e a%‘u‘&tr“\‘?é‘t §§A§'¢‘c cﬁf‘gal&c’é‘ﬁnc&eed&?g’%ms

net ast asi ana d&nge]t]he 1(96'r6t r Saster Pautdod pgtye m2dNEdn ,c @nBr.als amerdeass Coyst em
et ast asepiQ Qe A" S%%'—'ibr eat ﬁg?tefp‘ia YLIGLY al B&mao%o' itary 5

met ast asi 3) o Tadl ati'ony or Sur er us radiation therapy ' At present
ther Qs rﬁ?’lﬂ?éfﬁitel‘i’etcc?dﬁ} Moéﬁfl%aﬁéloﬂ & Vied VHEGp M lPFFrFﬁ‘IS§ dn; ¢&dilon.

Lung CanCefumH?erf e..&pens:il@selef Qr FRigant, ha:rit:hBQtO@Qgﬂeatlbane:aehtyzean:mn t he
United St atl e vvlth 10 Iug)gIl cancer_ _pr eient tiat has

al ready ne ass’ttg é’t‘:téT Veof 28 §RiFs O EXGEPAG /| ung #> adrenal

gl and and lmnﬁéfrplcﬂsg@n@ftﬁme precedes endamedntaflocameest aﬁeé:aerngleaneer is

not yet standandizetdnthdn ddiiaah growtgh%ﬁom(i%pbn%f tlyww deangent. The
gl and Jour naI ,of 15 |\/Ed| Ci ne 27:1434-1441, 1992 NOovenber 12th

i ssug] VR 1Y, Krderantiy tedgicrdds shivsEH tatesy£rE 289thed §3Pet PEat ment

W th ci _sp!aaiulrt pieuSL et omtsaipde,snaordalnnaabcms iof epythepiadploanmcdanglctive

doxor ubi Cigy s S A Ity AN 1S4AE81 38901 § 992508, Bnaamicnat | on.

ostam 20

including | posi ésine, carbopl atn, V|ncr|st|ne

taxol , ni tHidpnfenist amap%@tstdpr @mtt@elnmarremm@lsam A6 Sreavensdy. a
Despi t e t frase aliamE f&rm&rc %1%9! RN @ aeamge 1Pzatth%meﬁ’_’£tth*él&%t ast atic

| ung ncer, still only survive nont hs. parti cyl ar "t.roub
b1 ae e 0r Torbh (et S HaFAem i S S RONCBRORIR Sy 660 1o SEEURR The
treat nent ffroroloeing @ learsydus isyive@uan! aﬁlﬂsemufmhﬁ&gsamdrgmy:h@t 0 renove

a solitar d| ra g

Unf ort una}t/al% ‘-Tcahpetruelr aﬁ's nolte%r{tattq%ar %% ch C% lt er a e)V\AFC{'S%E' eﬁciltSh Ofteg

hel pful i rhaNﬁ flyiquraliloh la3@ezadteepdar sé;tacmedlm@a@lpataqr@mesdmbetof

bl adder caudmdrpitg.U $ sﬂlta@%%h%traert%%%tﬁfdaqayt becdirgeagRreS usually

| ocal | zed,, npst patients devel gp distant netastatic di,sease. The nost

r ecent® adVERER SERREHETING Hé'ratrt@ew@m e FoAEATERRN- 108h gRG dft STkenn
such net agiqind iH 8RS Cer@ik 3refiocitiony REsRRs s oxalll edvity, MéAG

regi men. of treatnment wth nethotrexate plus vinblastine plus
adri anyci r#a(lgp;}g?ﬁ#bqscﬁ M) plus cisplatin. Al though the response rate is _5_

8 April 2002 high to this chenot herapeutic regi nen, nedi cal oncol ogists are
noting that one place the patients fail Ts with netastases to the central
nervous system Unfortunately, there is no standard chenot herapy which is
felt to be helpful " 5 in this situation: It is estimated that nore than
100, 000 nmen wi Il be diagnosed with prostate cancer this year and nore than
30,000 patients will die fromthe di sease. The nost common sites of

net ast ases |n pat| ents with prostate cancer are the bone and 10 Iyrrph

e T o o



, 10 causes a disproportionate nunber of cancer deaths. (Boring, C. C, et
al.: Cancer statistics, 1993. CA Cancer J. din. 43:7, 1993). These cancers
usually arise fromthe epithelial |ayer of the esophagus and are either
squanous cel | carcinomas or adenocarci nomas. Overall the 5 gear survival 15
is about 5% Squanous cell carcinoma general |y occurs after 3t ARr&y08R 50
and is nore common in nmales than in females. The incidence varies wdely

fromcountry to counfr el e reqions t AN the U. S,
the incidence is 20%’%’@&%% epse:g‘."sno sa%meer fgléa 8’383%& Sﬁil sangore

preval ent daval@mmtmeaswm@@acmanm ammqmpmtﬂls 250 of all
eSOphagea'm@éaéf'aéf‘s? W Hdtdiodddy, |asaad iy hgied Yotlai@ienkhijnd of

t.he esophagus and i nvade t he adj acent gastric cardl a. It 25 tends to

occur in pedpfle %rne@%&%‘?? e bk eHRPRS et 8ASFmPod el es than in
R/ggal e;s, |§utﬁé%ﬁplaﬁ1d‘é3n(mtt"lb vihj | esrdRAES, ndﬂagﬂ(?)(al% ,6 D.Ar 9019i3G OIAnd :jts
ica S rseni.c_has, be ns t.0. be _bot p and a drug
for a Iong:f'e P18 ot %Qe’rﬁpqasrc‘ﬁ?'ﬁ ?éo%ésdl RS- chtll gf‘l’})n t he .
| atter part of the nineteenth century, ' arsenic was used frequently in
attenpts to treat d'§e§535AQEsLP§1?J;9§dNé ﬁ%ﬂ%is z It was
reported that ' 35 treatnen eukem Cc pa er~s saolution
(a sol ution of potasEinfg dhefisgoveraucdd AfdSedhye @Héeééﬁnthaéf hidi fe
bIoodloel|éléé&ﬂdéﬁodﬂ&tiﬂﬁﬂﬁiﬁﬁtanNmntbréﬂﬂindaﬁpactrﬁm 0£8 cApcielrs2002

January 1 84 Furt her rests 1n t he us! o Fowl.er's solution as

,a palliat %‘ér%}b%ﬂt ‘%Ibe PERES chér %Cl e‘snc?ﬁ‘sd I mlélc(l%ﬁf‘)c %

descri bed amye Forderasys iqngl &8 dthe |de\d§2:b1>n(eht A dﬂﬁ@cwgo@ntlr%rovmra,l 97),

and |ater { &;5;115 IR ot PRIEns %euﬂsl;%@ GhrRcthphern. Med
plcal Yy, Wer's s u |on

9, 1488- 1502) s oral admnistered to
| eukeni c o grolayiad B iy thwél’{ee\}é]mué‘Pd\%llFéertoéﬁa&él F8Twas

depr essed Amarpmp:@,blwal@/eind)mnwdﬂ toriceirt Res.(Such7ag-akEs

ker at oses hy nfatd Qn e th atients,enj oyed
oratoses pdut) VAL OB Ald ol SRVhaRed, MACRRL g R ERkS (BT O

used occasPesiar |in (ALD M@QS) arlgata fgmr, MAevelAIDﬁvg‘Blp&ledenps-w t h CML
were treatgshgk fdy HtiRA prﬁﬁ%mt & ARV 1A ISe AIGRABS DutHl faaoer9nd/ or
radi ation |b th:era%i‘;h(v:t rd| ni_ et al Cancer, 1973, .31:492-5 1£

Par adoxi cadM9P Hi &?d"?r@c?od‘rﬁri’é’dlsefsﬁ@&e? 3PVEISERERE -t o1&r &8ni c,
whet h2¢ t hencoeasing S remraictererd ain ahearediDs papuliatiski.n Asnpatients

(Hut chi ns t

Cancer, 1 DB g iidh ind irhe s 3l 9i38 Iepughietdtle LEF oPE Ui
use of Fovitek ' &ving @fi dheowsualoigisatiions clley rEgddeyedRPinSr eased

i nci dence Wmlﬁl%}ﬁéeratﬂtad ritrﬁ:"xrh"ﬁsmd Q?at(eQJZlfMé %aaclacteB&st&csCamcmtDSWSZ

45:904-91 spar_ et i Assoc 252:3407,.34 The

carci noge#ecfateo%fn% }gordsgé?ﬁ'b *h M?"r‘f’&? Faén I ﬁ?ﬁ éf‘e&nbﬁ‘rf'ﬁggfaaéy t hat
it caBdi ndfrer cindbrizoiet, allex9lat, euprgene anplification, sister chromatid
exchanges and cel | ulgfe tg r%ﬁj{é?ﬂé@ﬁé’@nefd%%%le ogacé)llc%‘is%t hs: anl%éat%bence

241: 79- 81, and Ger no] ec Toxi col . Applie ar maco

141: 308- 313t 1RES, S AERS 1R 3G RS YORhOMRGy &S Eher F@eﬁnGﬁYarsem c, its
only ther apmmribe&qmemrmmorn S tydurteticd RE thdayymphonat Ra theat ment

of tropic such as Afrjcan tr., anas onmi_asi s mel ar so

Ar sobal aéﬁlg%%gf S Vehe If’(}’rser%m Cgo]ﬂ ﬁl@#ﬂa ) Rrrgélé'a 8dﬁlﬁﬁl§48 bman S
The 380 Phaam\%c@l%@m el hef PRtureayie iitds ATWiSh hedi bi yerychepkebobe,
1659- 1662 nd 3%} wirgkh dhrfiid |t AU drlAilidit 9y £ FhRSRATRAI Of e,

arsenous acid or. arsenic tr] oxi paste has been used to treat tooth marrow

di seases, PRIIPRGLEPYy piiRis %Sr Hgdiastaentnof dymphoma1dos, in Manual

of dini caﬂ;aﬂm Wangliens «diyai fSiaghaibdeauds! istdhaaett Sci ence and
Technol 00V, seni c triaqxi de had been a i

| n ,1970s r lied .
expor ront RSk et (Raertie A deiatis SpbaATERY, FUPREERF Y
(comm@ht edaly Marmts (Shw'at:!:3) b]&ndarmanﬁﬁkﬁ'ﬁ&)r (Eee trlenti thle ekhiraty of
arsenic tr n re-investigated in 14 of 10 15 patients
W th refral?:?%{r’%?sAPL ta\/’\'ﬁgre %Qﬁse of an intravenous dose at 10 ng/day for
4-9 weeks was reported to result in conplete norphologic rem ssion wthout
associ ated bone marrow suppression (Shen_ et al., 1997, Blood, 89:33543360).
It was also reported that arsenic tri oxT#e i nduced 15 apoptosis (progranmed
cell death) in vitroin NB4 cells, an APL cell |ine, and that apoptosis was
apparently associated with down-regul ation of the oncogene bcl-2, and
intracellular redistribution of the chimeric PML/RARa protein that are
unique to APL cells (Chen et al., 1996, Bl ood, 88:1052-1061; 20 Andre et
al ., 1996 Exp OeII Res 229 253 260) Slmlarly, mel arsoprol has been

T Y 1 o o o o o e ~ . 1




;- hemat opoi etic disorders to be treated include but are not limted to

pol ycyt hem a vera, Hodgkin's Di sease, non Hodgkin's Di sease including

Fol I'i cul ar Lynphoma, Diffuse Lynphona, |ynphoblastic |ynphoma, small

| ynphocytic | ynphoma, 30 acute |ynphocytic | eukem a, hairy ceII_Ieukgnia
nyel oi d netapl asia, nyeloid dysplastic syndrone, nultiple

pl asmacytona. | n accordance with the present invention, arsenic conpounds
can be used alone or in conblnatlon mnth other 35 knomm t her apeuti c agents
(i ncluding chenot her 2pauti cg 140]- Metasts pmbEsapeut i cs) or
Lechni ques (o ei t herylmroua e %Lfagr g 5hfdemgftafsf&%taet ibgAlin OF 1o -10
8 April 2002 treat the prinmary neo stic disease. For exanple the arsenic
conpounds EEIPTe i dPFERGIAT dir the SnitedeStakesadnilmdieedat €88 of one or

nor e Knowns yeddri = 1u s cmaia;tt%elrla@lewlw ok mBkski Fybed F Fascard g¢enpounds,
nitrogen 5 nust%r

nbuci | an, cycl ophosp
6mer capt ogtitt 'GWPHHS H& dcf?ﬁr§BFheFh§;¥P38E&EFa&FFhlPPOxur|d|ne
met hot r exat e, V|nCHGmndmaastbmhlm&ﬂtﬂéprhannb othepoprdearyeangosi de,
dacti nomygj ILGI 0, I n Sp|atln
carboplatﬁ%ﬂxﬁu qtrg%ﬂg %e%%? B%agggtﬁgd§§g5%%egr@'EN@¥%%?8ég bazi ne,
VM6 ( vundidlignansyifes:. on@h&n&ralit—mleP&anr &hemei tumers (ATRAFe EVEEETyy

exarml e, tﬂ“ﬁl%mi%rplt% aRef Qﬁ:ea%%n@%)ch hgeatdi ueh akhenarsenic
npowgds n be used be ntre For

ore gur|&%€ S er irradiati g gt
the tt rosOuNed BN ed Othern GhematReL aPelt 1S, 888PES Bpdafi8e can be
used al ondrarlude @m@mmmbhmanemnNﬁnAZIstddb tgArodgGCred4 End3T¢Csphdtdnher
known ant 'ﬂﬂfc@tu?ﬁ%%{l?réag%n' RRERt LR ‘ég%%&' R‘éﬁa*i%‘i%% QEES}GB? ses the use

of conpositions ting primary nmet ast neopfastic di seases,
solid tunﬁ%iquétﬂ(eﬁh%apéfaﬁ@ér §h|eepabeaapa)bérezu&éﬁé@@émerheea&ﬁrwem ch

conpri ses duye,iad rafsbra&tnemsotueht kentpaygt h@@kxbﬁsefs&eetemvaaamgnaﬁaléet hal
of ,one ,ar..nore 0 a nm

Sher ab . T SYMnGEOHE 59 MBRKROnCH LA35YE ANy SEealREhEacRBotHESEse of
conblnatlanxihem@pﬁ m@thréat phelah&sew&nhlnawdyddsegsesedlprampnytandlar

enbodi ”Emmetta[kﬂc nonsma t&‘:-%ripﬁ%?@%uéré 'é%%ﬂ tAmbiEat a8r Ga%Y & % CO' on,

ovarian, rena gntral nervols system
prost at e Sﬁnéﬁﬁﬂﬁe&ﬁtén&“ﬁ@c%U@QﬁéewhﬁﬁhaéﬁﬁnF§?€Ppﬁ8r¥nt@fFBEtPP@V%nDunt

of one olr MedA jariseni c rapdiayndacal aee agehBschabi blabgoeowpulﬂcatﬁar by 4
ant i p Il G of, rapeyt.l n erapy an
sur92$§ 3?F%oﬁ?gb§%%t Fpﬁgge ng%a%nE 20#88% hggﬁngen eE%gS el i eve that
t he arsemnfaﬁﬂﬂ&mmhm§ @DemﬁewﬂﬂﬁehﬁlGﬂlna?aﬂéyee@ﬁécenvﬁnﬁgaheéhanlsns of
action in o m&gtlam wettesttlaeleeea%%adeae&beee bokekn tGRbrgxanple, the

arseni ¢ conpounds -11 April 2002 may act as a phosphorous anal ogue
which interferes with the phosphorylatlon events that occur in signal

transduction i _nv2)14/ed | BregEipt daimsy, mmder rend d#Hrastedie &amyerisnhi bit or of
angi nesis, | .rol | fsxle%% +f QaRELORAQf EEW R!nﬁ}%g %858%'&1- §nt Qﬁéﬁgyohém ting

bl oo Iom/to erating preneop ast
netastase§ﬂWQVQQ¥\ﬁﬂﬂ WPW@Wnlﬂhﬁhelpnatﬁdnﬁﬁat§snotThﬁv&ﬁéétm?nﬁlﬁéﬁ

capi |l | ari esarly prdst RAvRero 1@9BQ&@eQ'9 tb&tﬂl brugiienok pabiinenbs fromits
surroundlqg1 and cannot enlarg ain
a

e, g yo S ni c 10
Funcei on Doz il SPo AT SET Ny CHGeT Sl oOH S a AP e R G BRE b AaE o
and/ or ceuuhﬁmanﬁdnapwhamddn$phaymanaanﬁhbtapgnt|aegﬁlme Mhéebdstferentlated
phenojyne deedaxelap dnyed iantl At ditl ekanl bed eRehs sodBdorhgqghter 2
inite nunber of cellF divisions. rsenic
sensiti ze 93 dAgefred byrepsty Woﬁnéln&hér l@ﬁéﬁﬁﬁ'ﬁﬁ’ér apystihds, the
arseni ¢ compiHils @urremt RHRRtPRrALS Q%ECE)'aIQQ@n%is RekAgprsRbEy egai nst a

vari ety of cancers. cific therapeuélc re nens ghar ceuti cal

e
conposi ti Jifea ?&%ﬁﬁ? SROGEE dRcdad ﬁé tepENMLER. 20 Thus, the
|nventlonaﬁcinphuspnmmiﬁas mhamm&meuhmeald@&mmuwrbuuns5wﬁuubrooﬁech$e one

or Mg arsenifs STPQUNAS 214 A PhAECeYLlGalLY anGepiahlie gagpher . The

conposi tions are € solutidns surt rave ousS I'njection or

i nfusi on. Q¢camicMedrlyeeitbgirmagentise mmt@ma@edynp@ysaswat%tbeaposu tion
sui tabl e ffedial AGldMelain GRFRN Hndd qAR@1%p HREE sthtsl sreageoeaﬂéeend a
pharnaceutlcally accept abl e excipient or carrier. |In another enbodi nent

the invention al so includes conpositionsgsuitable for topical or derma
delivery. 30 Particular conpositions of the invention and their properties
are described in the sections and subsections which follow 4. BRI EF

DESCRI PTION OF THE FI GURES 35 Figure 1A-11. Dose response curves show ng
per cent age gromﬁh of various cancer cell lines after continuous exposure to
10-5 to 10 g/n1 of arsenlc tr|OX|de -12 8 April 2002 for 2 days. Figure

NN N ~ NS Tr~\ 17 I 7~ NN NS ~~




o lines tested after continous exposure to 10-5 to 10-9~g/m of arsenic
trioxide for 6 days. 5. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 5
Conpositions for the treatnment of primary and netastatic neoplastic

di seases are described herein. The invention is based, in part, 1!1?}” 81glosage
regi men for administration of conpositions conprising arsen PPt 200
invention is also based in part, on the potency of the 10 arsenic conpounds
of the ingaetuab &gaithéﬁ.rcﬂﬁ.fséiiﬁelcaHOﬁéSpaﬂ"!lili&liatwqmlém thect udes a Iulse of
arsenic tri e.0r an arsenic su e C oun y
accept abl Eegﬁfs aERES EB??Sgnc‘a\nﬁ%’Fe P&? alpe€% ?]g%l gt%o %@%%}?%@aﬂha gent
for use inerveati systehi.d Whenucentnal rlérmmnsyéltmmmtaﬁ\e%ldﬂ)

i ncl udes (o] r o] | phi '@&_rg)ound, or a
phar naceutaf:ggﬁ yEQECEEP§ {:Eé%gﬁ%e%w Pfafyena?grﬂ% formul ation to
prepaPe afekgekpsis) 8§erﬁﬁlﬁb@ﬂr n‘@rzﬁl’-ﬁ%?ra)ét U2 FROAEN ARaRke in a
human. Thgti ﬁi‘é@‘éhenthaﬁéUQQSn@ H8EmOth&F HSPi whidH 0k dfet 18 Ied Senic

sul phide go pha naceutlcally acceptable salt thereof, in a
par ent er a Eg?HE|QP.%H1Fosb£ %+%an agent for use in treating a

haemat opoi etic 25 dLsngdeancar al $unespossi il i Sor dmréaetl'rﬁgﬂ s@ﬂacﬁ(w from

| eukaen aCCRERr, BaB PeaPith g TRIPEN) %A%Z?J%@stﬁ *{a%'}ﬁi.yta' ’
myel &0d d}gﬁsagﬁneegyaaﬁﬁﬁ’et FFERRT ethemﬁfa e s}‘fﬁaﬁﬂﬁt eth&r seni ¢
Corrpoimd af vhb@etpvaﬁt begaﬁay ﬁeclt:ﬁai%geﬂ:w, a Medrt etaaxeénalqn@rarfd)rarfﬁi for
exanpl e enic adm ni sterge nicor | nor gani ¢
conpl ex, %ﬁ‘éf"ggﬁ?énﬁhel g‘?@ C%W%?Ea?ﬁ%a %ﬁf d?eq:’frﬁ%’acg]a iM% i nor gani ¢
sol uti on. ckhces psehetrgdttﬂ'aandmedimdn bﬁlddnpslmnieal riduce toxicity and

i mprove Ef'f:héﬁl8¥hefé!g§1h8£ Lﬁﬁlﬁ éé’:‘ié‘é:?'hosﬂ{le Tohe AP ARP e, 1 R type and

| ocation of 1 nor in est1on. ThHe Tnor am,saTTorms of arsenic
are pref eﬂﬁeé——-ﬂ@r:@%a%?é'l‘?%r gt 2 ‘%%Y‘?’%b%&?té‘s gsumic HAWOWHTe,
ar seni g (bhéinobhéﬁhﬁgtl ré@ﬁﬁ@m@ whidh £ié aiteized s udeedredtdentar sgni c
trioxide ution otassu m ar seni t SO m arsenite, an
cal ci um af ggié\’{l %Eséégma gu%séé)aopa%l&e ek?li‘rfae%(ﬂff d“Jn’%jhl n the present
met hods. Mgégnbosphgmil@ﬁspb%t@spxﬂm@om@emlu:s iwiep atelnpr @t rsddigRur t her

arseni ¢ sghbh€8SaMBie b8y USK eSS A1 & S eliiSudid | i€ s fnsiei ,C SU' fide,
ar seglgc pgnt asul fi.de, tetraarsenic trisulfide and tetraar senl
ul f

pent ﬁﬁlpr‘ﬂﬁutvbﬁgﬁﬁlﬂ“Fm PR ¢ REGISE L temer 'hese arsenic
conpoundsnirhyogenprodtans, twoetiotcetaiee S fentase tHyames ldn ine tdrei skilled

artisan cog
t her apeu%{égff.g 105%%? %%%é%t%rg%@%%{ner% ona]‘[c:ﬁ Lroe[%ﬁ? city @%he td%%m ty is
dependent PEBbﬂthBlesEetﬁﬁ‘éa'@R%ab‘@’lq Faceh s tpkde WL YadHEViMtasati o2 and

f requencymeﬁtHQSI nGneepé]ﬁEﬁJ:th}{ar t theowki dd Bk qﬂalcfévlrfd::arinéﬂmg‘ers)mﬁ he
foll g\gn ng novvn forns, seni c_hal i

) r eni,c_oxi de rsenic

ot ? 1214RGeReROERT 18 EBE S el ReRi o AR c a T o SR

conbi ned wanhreérbenvoosf sy stren elbastases ylmiluﬂe;amurmmdmmgemﬁwae

i ncl ude byt 58k ¢y hé&&ﬁ? U £ PLAFPSY @ﬂ% n%aray Hn i de'dd ary
cyclic ‘an

arsines, halo arsines [ 0 arsines polynerlc 20 subst ances
cont ai ni nB°5PseanfOEEBEPF?l:YeXW%Sl%an# geandand ShendFaARYds i ncl ude
but are nehithnitedet® Bol\bérmexlﬂmdl mmlﬁwlﬁam’umrﬂm d, arsanilic acid,
sodi hydr ogen 4-a phen | ar.so roI ot assi um
car bgpsone, ar senangla ga}’%ﬁ%e%é ﬁaigh%&@ 5% Ahg aa%anféidé used
herei n, "eaabesrcivobheuldS. r eiktlsough aa@rwemﬁttn‘ai | shea clieysead® eisf or m of
arsenic | ﬁ@ha‘i‘.wgéééhﬁzeéo' ML ONSa £ £OTPL %@elﬁ‘ﬁ%@@%ﬂ%ﬁ & and

e

i nor gani ¢ _conpounds [ ncorpbrating arsenic : ecogni zed 1 hat t he
i nvent i ondifieRERes HnseRPet preerifsadyareptaNR BREN Ht e B @t ed in

vivo to bthkmgthathpy aﬁbrvgafﬂéxﬁ@s Off i B SAIVIE - metidt 4 1l rdigfe dBRY. bebn@_sed to

-redu or oid.the_wel entjal for arsenic toxjci .The eni c
conpég’ndseg¥ef:ﬁév8rE?gﬁ{“ef’n%%ncf'%)gi AP STENFREIRY or t(:(ﬁ#%bcf
pur chasedtreatmerfinplith méenmmdeSpm Yoien 13 s iaps rpeloh raﬂnnmdyealmom

chem cal ' : e

Chem cal E@%Eﬁgﬁggélﬂsgﬁh fu fchl@pps %%@1%1}1 %%CA[%% %lon§O 15 8
April 2002 In one enbodi ment, the arsengc conpound of the invention is
arsenic trioxide which is di ssol ved in an aqueous sol ution of sodium
hydroxi de, with the pH adjusted to a physiol ogically acceptable range, e.g.
about pH 6-8. 5 Any suitable node of adm nistration may be used in
accordance with the present invention including but not limted to
parenteral admnistration such as intravenous, subcutaneous, intranuscul ar
and |ntrat hecal adm n| stratl on; oral |ntranasal rect aI or vagi nal

-, . B o o A~ 1 N .. - M T 1




, 8 April 2002 tunors of epithelial lining of glands or ducts: adenocarci noma
papillary carcinoma papillary adenocarcinoma 5 tunors of the |liver and
biliary tract: Hepatocellular carcinoma tunors of the gastrointestina
tract: squanous cell carcinoma of the esophagus adenocarcrnona of th
esophagus 1o col orectal carcinoma (colon cancer) gastric caf zeg?onach
cancer) tunors of respiratory tract: bronchogenic carcinoma snall cel
carcinoma Z5 large cell carcinoma tunors of the urogenital tract:

transiti omdlghcdld thdscichemedheirageadder regiaerys mesl icadaosicedeg istsbl adder
car ci noma 6fe RS €nal CHLIHAT Une a\elémasﬂoflsbmeat tumors of

bl ood cells and rela ceIIs | eukem as): acute and _chronic Iynphocytic
| eukeni a PELPEFAFES &ovdhg e METIPUSy §yIRdied -t | Yederimmadsaxr
Lyrrphomas theldeddlsi Eh% Is)tmlarem Noyeridatheiiapys whidphdmafefiel itioC Weahel ppboMa

Dffu ﬁg?ggra S hocytic | ynphoma 30 Large cell |ynphoma
Lynphobl a 5? H |pIe nmyel oma Tunors of Connective Tissue Cancers

of Hone 35 Osteosar dandsTestrimadfed Hhaltle mores tBpast ANONEGOoMeaswaid be7 8
April 2002 jRefijaab %ﬁttﬂ”%ﬁu s't%l%l a%%ﬁ'@rgtbqu%%@%lddomrzu TRES 38Sesbat ed

Wi th oncogénic Viruses omavi fus=~squanous cel | carcinbma_of
cervi x EbPa&iiengsg: wivl, dde gEFWHt Bissasea BINE MosEnFRIRENs Sifes of

| MUNO- COoRtiaged skeBdiivi gmllenlﬂes mlw me%htearcem&a at@ epabbhesaha

Vir tocel lul.ar ca e r r

Vi 1 ostq KORHRaBDSESs A0 B oa A CERS HF ko 2 6 REF HGBBPALY| EoRPERdEne
known to HMetﬁhmlthéyacamsameate ah&enencpﬂpasfed mpetpetpeetentThﬂventlon
| ncl udi ng i %egt&ﬁearta&oeawe%stﬁl Ex%ta'eedwce&egsbiuaag ovary.

The skilled artisan w recogni ze that other cancers e treated in
accordancénﬁaFWePﬁewﬁﬁés§4Ptﬁﬁeéﬁb|dﬁu9¥ﬁé1§@wnﬁlﬁGPY&§§l#He§F§airngnd
primary agdheet astabngit maﬁﬁ@uqtattll&esqeatsr &blﬂel’a‘éo'd:&eﬁﬁ?ﬁihéﬁ‘hpys used 20

her ei ?Qf tha% .t he di sease a@d t he s%%g gns assgﬁ ed w th_the_di sease
are ari evi'at® &§aRed SSERPEY S TIPS o PREFRIEE Sy AL AR A Sy 2P B BF 1N

rem ssi onciAplaséd, hendi pthelre)t.er mtokounaselyn noset pigtpesraagents
”EtaStat'%r@r%%%EaskgﬂﬁlybhEQQ%hlo anﬂ%té%%e%@epan%ﬂradéQﬁloﬂ ”EEhOd for

treating netastases from breast er or prostate ganéer "neans
that the @iaé:é&%saWdtphBrQ?ﬁﬁttSrré:%&|1écf’@d lpnoRrt Wathi $B&LE are
aIIevratedﬁlmgdaaeQu thegdwidl poatedikely desiedopf ar Adyheiroincliaenddi tion,
the tgym ff%e‘&%%taeeér %ﬁt ‘tﬂ% @%‘i&?—‘a SE b E‘ %gst%r %aﬁﬂchﬂagn?blcﬁgder or
prostate cancer astatic € synptons

associ at e§Pimel Fﬁeddrsease are al | evi at ed, reduced cured, placed in a

state of remi ssion. ﬂ;hgeh@ﬁ:ﬁ\l rakr @@tt%ﬁtswae@ qwinae&ehaeaﬁamﬁht’eﬁé 35
rral|gnanC| es areﬁ\ggnera resit s ant atnment or _.cure. The term

"1 ef r act oY \WeAad8RPH 1 ERe SHE %Fﬁ@s mEARSSEHat WHe SARFFEnanci es
whi ch arehgedéealbyncesuspanstame-b&nce% Apdi b 2@ etyeafmethenr cure are

al | evj At egaf; %‘Aﬁ%‘iesc%%au% B'fa%%ﬁir;%;rao%t %%1 f s&E%ﬁ%boﬁlséésHSEd

herein the t a therapeutic eutic'reg
radloproﬁ@&@aﬁ?rgerﬂheﬁﬁﬁHéF&B@ugP@TaPYnééﬁ Pﬁﬁﬁay)drugs and drug
t her api es poricaQloddistg waeCndeingt @haltl ealk nareaaeeeaopuhgl hnﬁﬁéké@§§ngand

other nalrgﬁggeres ich aretkno to those, skill n_the a

"Radi ot her'apedtic eRES35FE nglu?ﬁdﬁn Pn%Pﬁ < raisnﬁggauﬁeﬁgfﬁem a use
in treati dgcdaddag” tbe breini0 Thdsi nstpe@bahgySMacauSQmest of ther use in
treatigg RRRRl "ﬁ%tlkc g'aﬁ%%&% cﬁ%a%%htetﬁ%ﬁa Beed $23Serand gh‘é &0”‘5

associated wiith | sease are | evi a reduced, cure aced in a

state of FEWP@SP@ﬁrlﬁﬁrth@hentﬁﬁﬁrP@ﬁdﬁpﬁ |ythﬁﬁ&rFéGlﬁndpvprtunDr size is

red;rced gaan%&fouaed her %lllﬁest iR G @i’f ;teecwalmf a@$e§.8pﬁ lsehhnwhl chis
intransition froma nor oan as fqQrm_.and olo

evi dence, M9 eiigl ¢ sdﬁp@r?@dybélﬁdﬂged as HHGdghe SPEHFBEQ %ﬂﬁrcates

t hat prenémpka$ma1pmmgaeesasuhhﬂqugﬁmumbﬂlmbeSSEQQty fop- aceplasaryg cell

gr owt § Y C Iy r t S

parti cuI arnfe ys% agﬂg ?" of rel\l%r)eg'\r%vngk su%ﬁy;gnd%r%%§)egr’om§ﬁggoiﬁgo§r ons (See
Robbi ns amcmgéllles foid, Bhsi papdend ogpally has, nw osheSagpuepBSCO

Phi | adel phia, pp. 68-79). Hyperplasia is a formof controlled cel
proliferation 25 involving an increase in cell nunber in a tissue or organ,
wi thout significant alteration in structgee or function. As but one
exanpl e, endonetrial hyperplasia often precedes endonetrial cancer.
Metaplasia is a formof controlled cell growth in which one type of adult
or fully differentiated 30 cell substitutes for another type of adult cell.
Met apl asi a can occur in epithelial or connective tissue cells. Atypical
netaplasra |nvolves a sonemhat drsorderly netaplastrc eprthelrunr Eysplasra

B Y




- -19 8 April 2002 |arge, deeply stained nuclei, and exhibit pleonorphism

Dyspl asia characteristically occurs where there exists chronic irritation
or inflammation, and is often found in the cervix, respiratory passages,
oral cavity, and gall bladder. ' 5 Although preneoplastlc | esi on

progress to neoplasia, they may also remain stable for lcnmf nggéﬂd may
even ' regress, particularly if the inciting agent is rennved or if ' the

lesion succunbs to gy e%epobeghﬁala%bwac&naxchegohesqprlnerthEapﬁutIc

regi mens and pharnmaceuti ca onpositions of the invention nmay be used
wi th addi tGUeexs amdumetrssashse tenkhacoraiyr TEPB| 8§PEAI CPBERBNEE™RABRI fi ers

i ncl udi ng.sudi a@0tbrlela®t!, eduhg, bnade)éﬁ:o&haegrb&bae bENce)tsH LtRerélid,
I L-6, TNF, 3l oth%PHlnnun %lnulatantsllgnunono g Snel gzgordance with
this 15 ashedt & PRFENEPEN PRESAPEERFELYS 5&ﬁ g gFe 88AThi stered in
conbi rat i aretheeisagprwiimpronengr tiver gueflitiyesé pgeaest 3ife.Fornul ation 20
The arsenic conpounds of the invention may be fornulated into
pharmaceutical preparations for admnistration to mammals for treatnment of
cancer. Conpositions conprisidrf-a dsapliagead: QaRgarvention fornulated in a
]g:orrpati bl e phar ][raceth ealg, fgasrl ﬁbaﬂ‘&inbﬁla 025ftﬁée§§lb§g_agllaciéagﬁdselhﬁbe| Ihed
or treatnent  of ,and u or the treatnent of .the indicated tu , such as
uran sar GERE S7dSEaPiin6REEEES B, CPPDPASTRINHCS hyRBLar EORE. POt
| i posldr comauseisoadddsproport ioshtegenmbesarforanceloddathis . angBosangpona,
endot hel i gsgy, CO"e"% a'1y”pE§E%95§EQQEEt1§Q ! X%Banékoéﬁfl%l}eb' Og@f O,
synovi oma, mesot hel i ona t unor onyosarcorrg, [ habdonyosar cong,
col on caréﬁn8n3195§ﬁcregbﬁéecﬁﬁééﬁrsbﬁéaéﬂ1Eaﬂ€eﬁe 6vami Shecaptthrelindst at e

cancer, sQagsRusscehl eabghagtra, aBasakecelitnear sgiafiBusadenacar ci nons,
sweat gl and_carci

d 35 [ il
papillary a5€ﬁ8€§?5|ﬁgnﬁge%gsggéagﬁggﬁrC|RggggiﬂggﬁFl§?§585?r¥ﬁgarcinona
br ondifogertisc abghgi Adra, renal cell carcinoma, hepatoma, bile duct -2 0 8

April 2002 CarC'”0”§qusﬂeﬁ506@i§'89981n§ﬁ5‘88HBra§ﬂ9fMeaakscéfeéﬁoﬁﬁe
Wl nms' tunor, cervical c¢ancer, testicular tunor un ar ci nonm, nall cel

| ung car cPREMRE Epa&&eréaPEFﬁoﬁﬁmméﬁl%HeWPéPSCEPEPngﬁa feppighn, T

astrocyt oimcidedckl ohrdesowidedyCcEabnopbanyngi boacoapendyandebepiraeal ons,
hemangi Ob&eg,&%qg wIERYR! bsugﬁyigga oL Qﬂge{}déo%w”ﬁncﬁﬁghﬂg' pLa.

mel anona ur obl astong, I'N0 sto euker te | ynphocytic
| euk&f a boFElesbl 3send, 8ppeﬁ§enecyercloﬁy@parmn@cysl@orﬁonﬁeyﬂen‘enm

eryt hr ol ewkaEka) chehr @Rl whilekeukem a and chronic Iynphocytlc | eukem a; and
pol ycyt hem a vera, | homa ( Hod s dis d no ease) ,
nul tipl e nyel oma, Wﬁ%gBREPFS%pgm%HE?BQFBSHE g h@ﬁ %ﬁ%?ﬂ %@sease.
Alternatid@lyheiﬂ San Bt liabebwdlipr locesedenn bhetﬂesapbropelthzrd of

i nfecti ougpdi %%%§ﬁagl:§ élmli%&?t hil%éie P.Hér g&@ﬁ&&hﬁaéagegl?esesf s, My be

fornul ated for treatnent appropriate in t1ous diseases t he conpl ex
is weter - $6NGS &° Pﬁ@Hrlﬂnnﬁ9°Beef8VﬁﬁléPeMeFﬁSaﬂfaﬁﬁﬁoBPﬁalé %@W?er f or
exanpl e, phasphatie bluflEer eHafalihneefhlekher 1physi abogi Gainin&lnCQHp@ﬁilbéQ 20
sol utions AIteEn%?iv , if the resulting conplex has poor solubility in
aqueous sgpvgn |t may be fornulated with a non-ionic surfactant
such as Tween, polyethylene glycol or glycerine. Thus, the conpounds and

their physiol ogically accept ahlyy33la" 3 1Y MeQ ifanMysdised for 25
adm nj stration by inhal ation 6F‘Tﬁ§UT?V§FT6ﬁ‘§gﬁ%T_—TﬁT6Ugh the nouth or
the Mfse) or oral, BHEERAC PaFeheePaFrCnEprESS, taePRaPOthali RAFSORIrARA

dgl ivery dewdirug, ferga, 1Eﬁgou3mer %w BEQHSW&téi‘haﬁn&UChlﬂésglﬁ@dﬂa&ﬂ. rlez_czéI al
a nlnlstr n.t C tunors ect n ed into a soli

t unor . é%% §F adﬁpnggF i?tgﬁr Pﬁg£pﬁ£r 8eﬁi¥85ﬁgﬁﬁépﬁ?ﬁ ?Bﬁ'nay be in
i qui d fo@msemec wasnpsed fvequenhdy syrapsemptsuspehseabsdiseasay &f
present ed +% @lggugl ﬂgcheggr rfﬁ°ﬂ§5bt“3£09a¥‘%2 wat el géagther sui tabl e
\vehi cl e before use. urd arations prepare

conveltt i ofrAeatEeRs \ﬂift B éﬁakﬁﬂéeupagappy He‘ébpfawleréadﬁpw‘ésoguem as

ﬁuzpendl nteoglmgbsal 6<ff potas8eGhl hQL-.eﬁitlél? res?béagﬁerﬂeanyai?égg%%&% of
rogena e e a nts .- ri e. ,
IXC|tg|n S &@hb‘&?ﬂ ﬁ&iaﬁngggieyeﬁpggé ?SOra —ﬂ#ﬁ%ﬁsﬁ89+——%%+y estgrs

or fractionated vegetable oils); and pr§§ervat|ves (e.g., nethyl or

propyl - p- hydr axybenzoat es or sorbic aci The pharnmaceuti cal conpositions
may take the 5 formof, for exanple, tablets or capsul es prepared by
conventional neans with pharnaceutically acceptabl e excipients such as

bi ndi ng agents (e.g., pregelatinized mai ze ~~ starch, polyvinyl pyrrolidone
or hydroxypropyl nethylcellulose); fillers (e. g., |actose,
nlcrocrystalllne 10 cellulose or caIC|un1hydrogen phosphate) lubrlcants

. o e ..



8 April 2002 added preservative. The conpositions nmay take such forns as
suspensi ons, solutions or enulsions in oily or aqueous vehicles, and may
contain formul atory agents such as suspendi ng, stabilizing and/or

di spersing agents. 5 Alternatively) the active ingredient nay be .in gomder
formfor constitution with a suitable vehicle, e.g., steril® 3aidgéROfree
wat er, before use. The conpounds nay al so be fornul ated in rectal
conpositions such as suppositories or retention enenas, e.g., 10 containing

conventionﬁénewfoest@ryspaé S%%efmﬁgtsernortrm hege ggycerides. In
addition to th ormuj at | ons descri bed previousl e corrp unds, may al so

be fornul & 2¥eE’ S FRHSELIN dhrdathdhlL ‘f‘FIatﬂf"g“%c‘t‘? ?aoit IMiShs may be
15 admi ni shee bdgdyonspl @ntehion(¢NDy waanpdsor sl Warkemisigr amd Scott

i ntramuscuj ar by, intra ular in I on, . T f eﬁﬁh@! e, the
conmpounds lrrrgyi%%l Lq_m%%ab 9ee:’qp’ol yme’rl o dr a%{/ddr ophobi ¢
mat eri 8l s ¢onfiexedpby, Stepkenemndibawiencen Jatolﬁﬁﬁabﬂm_ll)_tﬁ_n_ﬂﬂ’l_-_

exchange @S'{'éss-oz[sé‘§ 20 ﬁfﬁ‘iéé‘ﬂi gt@wtti[x&éiegdl\@élatﬁ%aé YrLx3l e, as a
sparingly sol ubl e salt" &_bsorres and enul'sions are well known exarrpl es of

del i very \RfmEpest %’Fe‘%a\‘?l wkamic Rk S iaS Y RRLULHAR WHPdsiti%ns may,
i f desirediebel pmﬁ&ﬂmi‘ed bIodd Zoe PBE kwds dhw ﬂtewmmcﬁépﬁ’abm contain

one or ty e, forns cont ai t he i The pack
may for exgerr‘g?je n%rr??s]e t-Ff?s’f]éfflto’l'e%IQ ‘%& ﬁa}& suc %S adébl I'Ster pack. The
pack &P dllsmeasmqmm@emmy wm@ammdowhmszaﬁ;@mtmﬁﬁmyed

admi ni St 34 2Ping GodPfoddVENNI Rl & 860 PLOM| dSfe Hdeo 0! fAllefing out the

therapeutlc regl nens of the invention kItS conp I’ISG In Qne Qr nore

cont ai ner SSPheF QR3S S brysed i CamRM L Yorin ﬁ’é:%ﬁ ExdhsAds in
phar maceutcrB| | yoweeep} ab<t fdtierte Wi GereML camowirtdted witdl othex kit
of 35 the e e |n t.he for of har mace t bl e
sol ution, &?e thﬁera nﬁ%t en“%ﬁ"t H sn&erl }ug Wa]itrnrg) l(? qc/?:ozlsxeé 2&@1% i g’n

buf f et&d s*(—)‘ll%t‘@m (mnmmnlﬁ alg. Apgancen02 gitdar rdodPdll)y accept abI e

Ste” | € f' uid. Al terﬁ'@éédf&h‘}’caiﬁ P! & Y lQﬁt Mddlzz% @ fdRSCccat ed;
in this ms%ance the kit o tlonaII further conprises 1n a container a

phar maceut Pt aP ¥R pt AR LU Gn 1 WGHEERET fhe SQUNGe 16 KIMITSIRelad: i on,
etc.), predermédichtaljles dioin ammértwtetdmmsmrrplme& 0 Thrams .a Badlhut | on

for inject S€Saq ) 0 t in ion
furthelr coén%g'l"sp%w%p%‘ 391%%?%%}?‘%%‘8%@ di&ﬁn aaoﬁy—p?%%ﬁl n \sit%egl)lle form
for iAPectTRRTe HELEDMPYRX, GWMOEWhMQ¢%I Frhay ke W& ons
are opti Or@fWowmﬂ'Us‘ieri@tEl&drB\F&rStI&ig oy TG QAFPWaby a

clinician or at i n|tueo t era eut| dase of_ an
arsenic co %%s‘?cﬁ f’b l‘% °ot$ %"ﬂ? (,san(ceur“\ﬂ?ﬁ et15 vary
with the s@ller |E§Lol_t@m@gmd|198m t435im04-r9cﬂaﬂt;ed<mrt e radut,e Jof Am.

admi ni str abQn. A'Jét@cdosfssén% I DEPs @ﬂ%ﬁ‘ Wdderfll ity ¥y
according To the age, body welg% condl ti’on_an r%sb&)lnsgeof thgvl ndi vi dual

pati efP. |3 RRES atPaStwq%t%eraaéewom%@t%g\as the fack &b titor@mo
descri bed imdece ctirofnesenal |abézi‘m£&’mptgélrfé Legnﬁnfahmﬁlo?{),o siter

adm ni st er i e are rall. raIIy or
topically. %‘Faegiegréei’?dg% d,?%fg ]tslg'{ d‘%t%’ e't § "Fdut 70 ng
of the actiee ¢hgrldi eh?BS,ZMbI@mWI;emds Gﬁsxyﬂ@eaqmm%h -ned by a

conti nUOUSTbiE'ié'él ony 1féli %%&&P”}) 25 ASoRId-A19d bysRlAasim Jrevel s.
It shsﬁ]l e note at f endL ng ysician woul d know how to and when

to terHi natke t‘ﬁ?‘é‘?r‘aﬁcbﬁm%ﬁﬁ‘{%te?ﬁ%?‘ap?ﬁ 1 S ddFS R e to toxicity,
OL bone 30tharapdtutid:VﬁeOIhn Kihuhtieery gymmnmngedmm@raﬁay itéte_rﬁtﬁlﬁﬁdi ng
physi ci an o_know how {0, an en to.a tyeatment to higher

| evel s if gl‘g’f‘i&lr‘t?ca? SO %% LSRR STHEA eal G ng toxic side

ef fects). yapanosewissisablrelansepodl advm rﬁ:s&qualt%rbwaghdm Foudmricoyed
for provi dRBBefhec&ﬂéfé'le‘iéh 15 eéé&%a%&nms&a%aﬂtarﬁ% ni ¢ conpound.

For exanple, oral,_rec vagi nal ,” trans parent er a~ (subcutaneous
intr aﬁﬁscu?%?ma%logacebrwsmdzf | Fae PR Can i tith &4 i %N migh

enpl oyed. ®esagesho1662| ncderle, tabl ets, troches, cachet, dlsper5|ons
suspensi ons, solutions, capsules, patches, and the Iike. (See, Rem ngton's
"Phar maceuti cal Sciences.) 5 The pharnaceutical conpositions of the present
i nvention conprise an arseni c conpound ag.. the active ingredient, or a
pharmaceutically acceptable salt thereof, and may al so contain a

phar maceutically acceptable carrier, and optionally, other therapeutic

i ngredients, for exanple 10 antivirals. The term "pharnaceutical ly
acceptable salts" refers to salts prepared from pharmaceutically acceptable
non- tOXIC aci ds and bases incIudlng |norgan|c and organlc aC|ds and bases
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+ 20 5.2. Target Cancers Cancers that can be treated by the uses of the
present invention include, but not limted to human sarcomas and
carcinomas, e. g., fibrosarcoms, nyxosarcons, |iposarconma, chondrosarcong,
ost eogeni ¢ sarconmm, chordoma, 25 angi osarcoma, endotheli osarcong,
Iynphangiosarcona, | ynphangi oendot hel i osar coma, synovi onma, %ﬁ?ﬁ?ﬂe??%ﬁa

Ewi ng's tumor, |eionyosarcoma, rhabdonyosarcoma, colon carcinoms,

pancreatic cancer, breast cancer, ovarian cancer, prostate cancer, squanmous
cel | carcinoma, basdn Géﬁﬂl@&P@ﬁﬁoﬁﬁln399a66ﬁ6€APernéﬁﬁ?ngﬂéa?cbﬁaﬁﬁ

car ci Nome,a y&RRIAGE QWS oBiard paskel ﬂagabeaapulséar Yo COF 80080t RARATFEH Y
adenocar C|C{10rras cyst adenocar ci

carcino bronghoPenlc
carci noma, HSQE&PEFﬁOWEYPHHﬁéFOﬁBd Bﬁgﬁmage?lﬁg?g?ﬁﬁnﬁ
chorlocarmaaﬂntnsammma&apfeahdmmnan DaugsnoshangﬁaﬂVIGhin@nnshanghw1cal
gf‘“ggr t 651G\ Fle to‘f”%r thBrﬁ_gaﬁér EEERHBloWH n% §5 % ! Uﬂg Eé%é nona,
er carcinong, carci nona Foc
medul | obl #8tEeMEC rp@mds ppdi begooapmlaﬁﬁogmewg%ml %p%ﬁd%fwa

pi neal oMa,a RRNBRFHMARABYFRC deaNshis PRBL.PMEBR @hiﬁ@d@a&aﬂght@amby
meni ngi oma nelanona neur,obl ast oma, retinob] ast

acute | ymIRSHHS ¢ 1086k eREACRERe| GBPASTBL ! n?%?oﬁghﬁéﬁTf ﬁ% %%%t?% 5 and
eryt hrol elalt@’érﬁ)c, taridxddeohre kgophatyt beehenkehnaes'angia‘p@dymythemﬁ vera,
I di S Ki S I |l e el ong,
Vérgenstr s?%%%ﬂb o%ﬁﬁﬁ gﬁ?ggcgggngﬂg Qﬁgf% %ﬁgegé% 8%;%%Pf|cn2xanples
of such caﬁﬁéﬁye@P@Sdé9§ﬁlBédlpnMGHéaEeﬁProﬁs9b@¢%&ﬁ ﬂﬁﬁl?ﬁﬁp§%%%|¢¢c

errt)odl {TERtretslmqtca&C%mpaeaet AstphbteghB ﬁ&gi%ﬂoﬁpﬁﬁtﬁé&t eabost 1erda the
patien iNng _a _cancer is imuno res yre er gone
Pt eanc B TREE N, SuPgEeS B HBPRS, ahr at 1987 faed s ot Hrst Por T on
of the arsﬁmmn -compowads adEot heppntedt that dbsénia spioxide endwckdrent, the

presefy | ;fﬁ;teo%&spgg g QaP@sh L ?Qétﬁ‘gd' 5? IRrNﬁ‘Fh@iné",g dwiror

specific i uals sufferin orectal cancer
met ast asi A&d C&k hélF‘ievePndl Ehatdepopbosafi ‘B?% pRaFeREl v sassPC Htedhe

neopl asti &rldthG.@fJ@:-rBE;Qﬁ.atﬁ.eﬁ ggetha aﬁcb(géﬂél B@lwﬁﬁaadlnemﬂ;tlaﬁém\mﬁeases
conpri se ni st.erin 0 03| pion o ch eli an i mune
response 5§§:ﬁ§fl% g“c@% éﬂﬁfﬁ%rﬁégzgég?cpﬁﬁﬁﬁﬁprﬁbﬁé e present

i nvent i onumigviedds ARE gsélef(Cbapoettabns 1996 enbhoed NPBPE1LEPeTl 16 L;

| mmunidy inhdradieel dyal s 15961 eEkBY beol fepal 9561 ek ais @RI Ol SpRLAmpr der Lo
inhibit the p ressi on of the neog astrc disease and ul i nptel |rrad|ate
all prene&ﬁ%&§?lPrgﬁdhﬁéoﬁﬁﬁgtFepe Fed. t?nlﬁdgﬁ%c?P?Et%ﬁﬁ%dH%E lthe
present i Niewris cepdesphadtdes bspchﬁanﬂelB+oe$1ahduhemhmdsxém&gemman0|ng
speci fic ijgmuni to egpl i d i 2@9@@{ L

The presen?nrn&%%7 %Eégg o8} §§Ed§g6 ongggl ﬁ%%sg% % %ﬁ #%Hh#ﬁﬁnbltlng
cancer celin gFd| PP&&&PFénlﬁnﬂrﬁﬁﬁa§@ﬁsP801¢ﬁéseb%%n¥6s4$|Qﬁ%l%¥ﬁﬂtﬁyappl|ed
al one®r ighmed t@om@ Batel BB ﬁhéhpegghbpé hREcRaANYEAE &F OLIRYi ERérdRapense

nodi fiers ég A% L VORKI NG EXAMPLES The fol | owi ng subsections
describe & SCESt PhgSsF QlBhﬁFﬁﬁBéEtFBEPoEBﬂﬁOSlt|on conpri sing arsenic
trioxide |n vitro uﬂﬂmgoagpaaebeniccaaceelmekhOWhnEs b@pb@gmdhtgoismnfi

Nat i onal N Th d rseni
trioxide is %fgégﬁéggg%ﬁ%%hg%éch ghégéu#%afhgggﬂsﬁéﬁ%e%%$@%d€ of Ieukenlc
cells andQQa99§Pl@6IF§e|HsﬁleoaréemlcNEHFEEEF B to Arsenic

tri oxjale (Ihermllrfhcalt(ioﬁgb@rra%l:ass&raﬂuéﬁcwéeérbyaﬁavé Qﬁu&aﬁé\’@%t icals,
Decat ur, Illlr%plsd was t ested at ¥ﬁ ﬁo ceﬂtratlons each at 10-fold

di | utionsS ryed appag afBl§SITB 3T 0BRCR G PHLYF M. The in vitro
tests were perforne@umyhencubabmnghehabdﬁetésScus¢ien;rutrmhth$dm£e of the

i ndi cat ed GonceRkLat ik pa,af 42 assnggekgbgé' d¢ %Qfﬁréﬁéngﬁé’s ture
conditions for a nate eri f by a
sul f or hod&#NFErS, (SRE%l Qﬁob’bﬂ-ﬁha?;'?;aylr@se@tUR’MIQG cekreatment | pxgtesolyr owt h.

‘The c¥d| Iimes ahe a"e%libéﬁ\ént%@ 30b§HQEa§§éété‘ﬁﬁOéﬁtﬂgcéﬂcéf'ea@éﬁtgl n of
breast cancer, etc¢.,A description, of the

the cell Iines

cel | IinedS aﬁfqﬁﬁﬁéﬁﬁ SFSPEEPiﬁg i 8t4asRingBun; nadphkional) efyqekive
Anticancer Drucr Des. 12:533-41) and Weinstein et al., (1997, Science
275:343-9), which are incorporated herein in 25 their entirety. Described
bel ow are the data anal ysis procedures-®+d di spl ays. The measurenent of an
effect is expressed in Percentage Gowh (PG . The nmeasured effect of the
conpound 30 on a cell line is calculated according to one or the other of
the followi ng two expressions: |If (Mean ODtesc - Mean ODZero) > 0. then PG
= 100 X (Mean ODtesc - Mean ODZero) / (Mean OD~trl - Mean 35 ODZ~ro) |If
(Nban CIxest - Mean ODZero) < 0 then PG = 100 X (hiean ODtest - Mean
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,* 35 where: Mean ODZero = the average of optical density neasurenents of
SRB- derived color just before exposure of cells to the test conpounds; Mean
ODtesc = the average of optical density measurements of SRB-2RHil/E8020l or
after exposure of cells to the test conpound for a designated period of
time; and Mean OD~Crl = the average of optical density neasurenents of
SRB- derived gftprcafde@r , Mdrt sNoaexpaseties ofoCelel Sadded heo t 8L caipaynd f ox
a designated period of tine Table 1 and 2 present the experinental data
col | ected agdPdstSTe&@RCBEL| line. The first two col ums describe the
subpanel (e. g., leukema) and cell line (e. g., CCRF-CEM involved. The
next two colums list the I\/bgn DZero and Mean OD~trl % the next f ive
columms list the Mean ODtest3f OF 28dth 5 THF VEVHTEENent concentrati ons.
Each concentration is gypiessa@nasnghend ogdrrii@liag e&portd Mn) théharpext
five colums list the cgl culated PGs for each_concentration. The resEonse
e

par amet ers GF8BCCHEdanqeLe50t Sir €%t &1 BEF at®d VAICue2IPER BSETH PRy P
concentrati oassaiiwhichpdtienks, i sppbiharl,s aade- dAscoespattingl wrssSanet i mes

t hese response parapeters cannot be qhtained by_interpol atio | f, for

i nstance, al1ft® OIirﬁgq’ﬁés%lrﬁag aPeghC??bd\&l&’céEd%Q%O, r?% Piortd JPTERBSt hr ee
par anet ers caandergbt ahakdiing | abeipoltambes. dmil SHtbod caserddétwe vabue

gi ven fO{ eacQaI{lefggor%%ee aramet er Vist'r.lhre1 hi ghest con%gntrati onh tested and
is preceded By " SPgRICThRT s Practice TECEREAGEd S i TarTy A'S°Phe ot her
possi bl e sit dat itbas falter @fa a espbnsecearlaxet errgaannotcobeoohd abnedohyc

i nterpol ation dose: respaonse .curve (see Figures. 1A-11 and 3A-31).for the
set of data Fgllétrleoa egé bf}:r%f%t tﬁuﬁnﬁrﬁheoéGgphgéeflﬁsatl t He' uoegfjl 00 netc)ﬁéve
correspondi ngisewmcent ra¢ntoralf or eeerouscel | sydtrem, ThelwmdhloiHi ne tdwisues are
grouped by s o riz l.ines proyided at. t G val f +50,
0, and -29 Hgﬂﬁoﬁﬁl%&ﬁz 9%([)@ Tﬁégco%%{eoﬁrtsr atglg%)%(gl%%rdr egggﬁdion%o;égn%%i nts
wher e t hed curiesses.oss these lines are the 50, TA, and LC50,
respectively. A mean ggaphdfl Qe 2580 HydAdihl LabSRaMaln3 BEaNNI Ng
of data far potential patterns of selectively tor particular cell Ilines or
for particul af sbdpaitelPnEotRds eSpetreaty wammallec sad e eEpbnS@PTAMREES |

Di fferences Lpjappagibtsel efddptiakyiPatd&idAscMys 0Gen f QL tHEr38MBys
conpound agai nst the sanme cell Tines when different paraneters are 10
conpar ed. ThelsaityrapRsePpagerStorhe dat a package shows mean graphs at
each of gde principal fgspense; e afRiLr snvddodn TMso Kl Ialdse Bakfe
extending to the right represent sensitivity of the cell line to the test
agent in excB8 OF tHESHEr agRmRBWSISt i §7 t FIrBRT aPripasy ednfelTelgshesicsi nce
the 15 bar spaégsi S 1@garbiivas: addbpFoLedtl tontord e Hughhsi nplies the
conpound achi eved the response paraneter (e.g., AG50) for the cell |ine at
a concentration one-huﬁafgdtlﬁv? et Heat FONTRTRIPACEEA rEGuiTTEAtESRY &F1 cel |
i nes, and thusatdieelik ldiBerdsriinissunbinyalsensy tthe bamidiatt raeppoupd. Bars

t endi 20 to the left dingly inpl itivity | than th
mean. 1121 or °8 pafti cdIFF driG AN ceFPEPIRG i Fowasidt POSSRbIe T0°

det er m ne t heedesipd@dtriesplirsedpas anet efe byrédatteer poh@hiden, bitheabar nbengt h
shown is eit tﬂeri%ehde hjC hes%lconcheerllrgiraat i‘;)nr testlgod kand th iI iestgd I ggko of
the response 28" Pat anet er PAHY Y BE Breceded by K94 8r (HESP3Mest

concentr at i oHotigstre'ds ( adetbhe |imstlediinggl ol idullee pilgoplbeds by DH ffus« The
val ues at ei imt, (> <), . al t i he; lrea ed for
t he nean gr a%ﬂ&lghé{aear’eflgr 8}18%%)‘—’1%%%! ﬁé%k’ﬁgggé’d %Iﬁah?hgﬂ’rlrnégﬂgﬁfhph y%&?}%%f be
the actudl neantef livimphGt§0id orleuksnance. hakoy t hésl r dasbarisa hi sanedbue i s
referred to h.m | nt PR il 02
6.2. RESULTSH%FI%QfaeSJ;{EI'%QSﬁ%\%\D ik Sg%‘ng%lse’p%“gsléggle% %e%@? F‘ﬁgt he
first set, théa@?l@aqystomom 56 different cancer cell lines were exposed to
five concentrations of 1Ar $€BLfadhdd thde ORLIBUANS! ¥y 10Ty it daugapri or
to performng the SRB assay. In the second set, the cells from50 different
cel | 1ines (&°BRFEts ofan heef iused 56l | of i pes,copibdsathen r ghdh o&heer cel |
line 78639) WRLFn eXROSedpe@id nuayshys | Orwzdc&ugﬁﬂé Prdn@hot Rt} ueRBs eSS ay.
-31 TABLE 1t vu N Log 10 ConcentrationMean Optical DensitiesPercent

G owt hTi neZeFé@}?EPLCSZ.e@I?PQS 6. 3%, gragligtenapeutyg.cg) 9- 8r9- Begwisyerg to
LC50Leukem aCCRs CEMDr3901+ 163 uaAQ3Y,- 4951 A34Q. 1040, 48206 3058847- 51 . |
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8 April 2002 In the first set of tests, according to Table 1 and the dose
response curves as shown in Figure 1A to Il, arsenic trioxide was effective
in reducing cell growth against alnost all the cell lines BeRw 20RQ2
particular, |leukemc cell lines, nelanoma cell |ines, and ovarian cancer
cell Iines 5 responded consistently by showi ng a reduction of nore than 50%

growt h. AccorgbRg tehd NgrTRARY I M) 13% 3ROV 4dh I U2, o 2BRS10f the
| eukem ¢ and nel anoma cell lines, central nervous system cancer cell 1ines

SNB-75 and US5EEDHF 0SPRPRURGcEAD cBF | UPERe PPECRS, r BREINEafEePTERF| thPnes
A498, CAKI - 1adhdn SNI2Eicand drungneaneer ek | kABwNCl ahb22:imear € Repesi al |y
sensitive (rel ailve to all the cel| Ijnes tested) to treatnent with arsenic
trioxide. -33RClyinoraBEE AYy 16PEGitehnPr AT ancRINCSs, nitrogen
Densi ti esf’er aeBtata oW hTemeRaneutOe) | Li nels0a@n, | - 8. @ycloPhosphamide,
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6. The use of claim4, wherein said tumour of the epithelial tissue is a
tunour of epithelial glands, 30 epithelial ducts, liver, biliary tract
gastrointestinal tract, respiratory tract, or urogenital t P RRTIL7 209Re yse
of claim4, wherein said tunour is squanous cell carcinona of the
oesophagus, adenocarci noma of the 35 oesophagus, colorectal carcinoma, or
gastric carcwmapMact 8asTerH§§ﬁ>IQ£r&Jsa|dHa40g\ﬂ@eﬁrﬁi@h S g b AAWFRYIN @fnt RGe

| ynphoid tissue is kin's homa, non- Hodgkin's -39 8 April 2002

| ynphons, foPPP%QHQﬁylﬁgﬁﬁﬁcnﬁquﬁsffE%%tIy%ﬁ?ﬁénalnly%ﬁﬂ%ﬁﬁla%%?QFqQFﬁﬁﬁﬁna

large cell |yppborey of SEtosh¥Phosyii€ hpmiym.ae Bs The Uga kol aim
4, wherein said tuppur of the central nervous systemis selected fromthe

group consi sPEng 8t HAFIBY adt offar F@FlﬁBBF%E{?ﬂnPfgﬁ?%ﬁﬁ%SQQNﬁfﬂﬁﬁ S/

ol i godends oglkhepeby 1010k inbhebUsed ofl@d: aitd brd10fedat WILT phénsai1dsargeni ¢
trioxide or ar fgnl c sul phi de con&g IS an ionic aqueous sol ution of
arsenic. 15 96'25"&FPeE fHMOFRed em?ﬁa%ﬂaéﬁﬁrllﬁ bF el hnigiouion tatdifise is

of arsenic tai exuste. lslza.otTI:nevm@d ofy ellabm &aﬁlmaraesv\het ewdulshindveseoi s of

an arseni ¢ syl phi de co 13, The_use _of cla or 3, wherein the
fotal dai |y SRBThH SlntRPsAOFEH TR (PO abotT o0 Ll « B ShBRAT OO0 RS 14
Use of arsenikadt bbnmdeem_‘ram aAfes,emidc £u¢epfuada csﬁrmoumdseﬁncamay also
pharmaceptically, acceptabl e t_ thereof arentera atj.on,
prepar e iajein ag %/tlf Bt gse |ndJC 51 5%?%?’1“% faﬁeﬁyf Ié]ég cr‘?éJSSPhr%llvtlﬁéngeutl c
agent in treatemegoprﬂwmllast | ancwl/i@easesm:era hewidrs. 1%5haThe diseplefy cl anm 14,
wherein said h tic a enpt hera tic en
radiotherapeu %cféfégﬁila % The gg%r%ﬁf%ﬁﬁgpg%gg(y éﬁgﬁ- sa% C%helOP

t herapeutic ageat te:smmallétyt ddffeomttikeedr capleonsndtding afteet @pdsndee
cisplatin, cgrbg ]!a% fft ApEStd e posphat Fr!éHPé gl ng%sge%ggt Lgxate,
hydroxyurea cyc op osp dbxorub|C|n 5f FGOY OUF aci |

di et hyl st3 | besnsbtizev/vRe G@mnﬁnncelBsmkp ngﬁ@aﬁnansamd%qnw@hemathqkapy

pr ocar bazi ey Gy! Okl eschIET ABRM Y BECLAL S nockl s onB2 0Tl 20024125 The
use of claim1,?2, 3 or ereln admnistration 1S nmade via an
|nplantatlonbéénﬁ(ﬂﬁeﬂgllegalﬁﬁi &f varsehy o ft caogpde. or an arseni ¢ sul phi de
conpound, or a pharmacaytieald y %ﬁ@@&éé&m& salL IMseOf’thrr@ac%%rt%QB@ral
fornmul ation to prepare an ggent or use in treatin haemat opoi eti c

di sorder in &°RePH.1098) dard SortdePrBer heP Selcvdted ?Ydﬁ#ﬁﬁéVQ?bU§1conS|stlng
of acutexdymphesyti ccrkd | eukagmeh chnapi c LySRHNELIsC Isﬁgm&tlﬁaury
cell |eukaem a, nyel oid netapl asia, nyeloid dysplastic syndrome, multiple
nyel ona and 5P@B?ﬁ&ﬁﬁ9§ﬁaWh19h MR LISE BRe cPRITRTE aZSGBFCBCOWﬂRHQ% napfe

arseni ¢ 15 t ki @HadRaBEuBIEANKC Hekbphhglee cCoapo | thaadBdicHtiel 8fs asra
prodrug. 20. Use, of arsenic trioxide_or an arsenic sul phide conpound, or a

phar maceut i c8FPYL LR c SPLABIEN S al FUHHRELEOf TOF n TP LY SPAREF avEhRRE P8r miiF at i on
t o prepare aAnageidn.f orn Useotbert readbidiigeso! the t UADESLINN éndtBaBse1la Use
of arsen%g trioxide or an ar nlc sulg %ﬂ cgn?ound or a:¥harnaceut|cally
accept abfe sSPFPYHEE0Y ST%\ nf9nt PEVendGS Y of ¥ul SPTRM 6" 9%r ¥par 8% an
agent for useokra tJKHHMlﬂg maﬁaﬁﬂm&lCamfopia@hhcma¢eutﬂmaamp 2ceddap 1 of
arsenic tr|OX|d§ or .an Prggglc suIPh gg cor ()rg%d end pq%{naceutlcally
accept abl e s&Ff RHéteo?” FA" 30 %n Tt FAVEROUS TorHIIAT on To Prepare an
agent for uselsn tlmeauﬁel:g ra:einansmta],ortsr easttabdel ofpr ovapieal, oenalermeéntr al
nervous systg der, prostate or lung cancer in a human. 23. Use of
arsenic trIOXI e or ‘an arseni c sul phi de 35 compound, or a pharmaceutically
accept abB@ salt thereoParticwdrn mompvenoumns erimihat ionent rpragparéean agent

for use in c n h e er e t
treating neogﬁpg%ﬁﬁge |s§%%e§é%ﬁkg (%ng% g%p %Qgpﬁglgéﬁbzggg?bﬁﬁégngf
arseni ¢ tri oxhdeh ofoldwwar seni ¢ sul phi de conpound, or a pharnaceutically

acceptabl e salt thereof, in an intravenous formulation to prepare an agent

for use in 5 treating a haematopoietic disorder in a human, said disorder
bei ng sel ected fromthe ¢r-oBBIEBRESARIFFIGN QE RHE Wﬁ%@ﬁ:ytl c | eukaem a,

chroni c kynphocytic |egkagpia, 1Raify celkel e%%@h@e my&l Qkd ”%I%Rﬂlﬁg' a,
nyel oi d dyspl astic syndrome, nmultiple nyeloma and plasmacytoma. 10 2 The
use of cl ai nPeBCeREAIDD JrpYthr 24, YOEPPISi NGRRERT ni &Yldr i ngre@fserditéer
trioxide inta¥enaussy elx{aoguﬁ@t@ 198k ¥o dase ghnirom-LRnie tpidaddmm. 15
26. The use of claim 20, 21, 22, 23 or 24, conprising adm nistering arsenic
trioxide intravenously in a total daily dose of fromO0.5 ng to |50 ng.
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.+ 27. 'The use of claim 20, 21, 22, 23 or 24, conprising 20 adm ni stering
arsenic trioxide intravenously in a total daily dose of from0.5 ng to 150
ng. 28. An oral pharnaceutical conposition useful for treating neoplastic
di seases in a human whi ch conprises an 25 effective anount of an arsenlc
conpound or a pharmaceutically acceptable salt thereof, and 8April 2002

phar maceutically acceptable carrier, diluent or excipient 29. A sterile
unit dosage form adapted for parenteral 30 adm nistration which conprises a

t herapeutical Ly .effecti ve naon-Leth mount o seni.c e an
aqueous chFlé ?a¥§r &§8§8 ﬁé gg?ﬁﬁm&SnF3§ﬁe i cé% %ﬁgglle gl ass
cont ai ner 60{¥B), K-562, MOLT-4, RPMI-8226, SR. Figure 1B. Non-Small
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] caU] ca] cHPcadlea] Eapure 1H. Prostate Cancer cell lines PC-3, DU-145.

U chal] cafegll-ca) ¢al cablbgatcaknakl-cabeal sakbsakerd C%@f}fﬁdsﬁs:a%@ cal ca

aaggfahyvaf4i§a|UDATWT<§F0PG9Y|H ~%7P}t caU ca] caU] ca] ca] caV] ca] cal] ca] ca] ca]
ga;J] g«g] ga] ca] canaa]acaU] Mahﬁazgﬂ:aphsabﬁah&ﬁ@] §@1@@&Nﬂt}}jcad£ljl]admi£ e ci';l<l—l§/1<l *
>{ >FS+ ca C a] calca] caV] ca
]ca]caV]ca 5% h§§§$g %§§§%8§ C %ﬁ ?%% }OEiéfh (%J
LﬂcAav{36&2P?§ote$vﬁﬁdaﬁrea]eantﬂnonﬁﬂeap@%%#%a&%al@éa}@ay&éu9/m1 of
ﬂ C"aBJJSBaMI?]ga%ﬁa]:Ctéhsﬁaea‘fsel g"ahgal c"a] cal chal ]Ca] ca] ca] c”a] ca] cal] Ci’vl |
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o1 52" 10 L (28R A0t <’s£ g SeI0 A AD Hines
1 k97" 10% é By- 5E929§®%é -589¢) SNRp&5+ Y251. .Figure 3E. Melanoma

cell lines LOX IMVI, MALMI-3M, SK-MEL-2, SK-MEL-28, SK-MEL-5,
UACC-257, UACC-62. Figure 3F. Ovarian Cancer cell lines

30 IGROVI, OVCAR~3, OVCAR-5, OVCAR-8, SK-OV~3. Figure 3G.
Renal Cancer cell lines 786-0, A498, CAKI-1l, RXF 393, S12C,
TK-10. Figure 3H. Prostate Cancer cell lines DU-145.
Figure 3I. Breast Cancer cell lines MCF7, NCI/ADR-RIS, MDA-
MB-231/ATCC, HS 578T, MDA-MB-435, MDA-N, BR-549, T-47D.

35 Figure 4. Mean graphs showing selectivity patterns at
each of the principal response parameters for all the cell
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are not limited to primary and secondary arsines, tertiary
arsines, halo arsines, dihalo arsines, cyclic and polymeric

20 substances containing arsenic; specific examples of organic
arsenic compounds include but are not limited to 3-Nitro-4-
hydroxyphenylarsonic acid, arsanilic acid, sodium hydrogen
4-aminophenylarsenate, melarsoprol, melarsonyl potassium,
carbarsone, arsenamide arsphenamine and sodium arsanilate.

25 As used herein, "arsenic compound" refers to a
pharmaceutically acceptable form of arsenic including salts,
solutions, complexes, chelates and organic and inorganic
compounds incorporating arsenic. It should be recognized
that the invention includes arsenic prodrugs or compounds

30 that are converted in vivo to biologically active forms of
arsenic. Such prodrugs may be used to reduce or avoid the
well known potential for arsenic toxicity. The arsenic
compounds of the present invention can be synthesized or
commercially purchased. For example, the compounds can be

35 prepared from well-known chemical techniques. (See for
example, Kirk-Othmer, Encyclopedia of Chemical Technology 4
ed. volume 3 pps. 633-655 John Wiley & Sons).
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administration will vary accordlng to the type of arsenic
compound being used and the disease to be treated.

15 The pharmaceutical compositions to be used may be
in the form of sterile physiologically acceptable (aqueous or
organic) solutions, colloidal suspensions, creams, ointments,
pastes, capsules, caplets, tablets and cachets. The
pharmaceutical compositions comprising arsenic compounds of

20 the invention can be contained in sealed sterile glass
containers and/or ampoules. Further, the active ingredient
may be micro-encapsulated, encapsulated in a liposome,
noisome or lipofoam alone or in conjunction with targeting
antibodies. It should be recognized that delayed slow or

25 sustained release forms of administration are also included.

The arsenic compounds of the present invention may
be used against a variety of primary and metastatic
neoplastic diseases including but not limited to primary and
metastatic tumors of the central nervous system, breast,

30 colon, ovaries, kidneys, lung, bladder, prostate and head and
neck.

More specifically, the arsenic compounds of the
present invention can be used to treat tumors of epithelial
origin including but not limited to:

35 sguamous cell carcinoma

basal cell carcinoma

melanoma
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adenocarcinoma

papillary carcinoma

papillary adenocarcinoma

the liver and biliary tract:
Hepatocellular carcinoma

the gastrointestinal tract:

squamous cell carcinoma of the esophagus
adenocarcinoma of the esophagus
colorectal carcinoma (colon cancer)
gastric carcinoma (stomach cancer)
respiratory tract:

bronchogenic carcinoma

small cell carcinoma

large cell carcinoma

the urogenital tract:

transitional cell carcinomas of bladder
sguamous cell carcinoma of bladder
carcinoma of prostate

carcinoma of cervix

breast

blood cells and related cells (leukemias):
acute and chronic lymphocytic leukemia
polycythemia vera

Cancers of Lymphoid tissue

Malignant Lymphomas - Hodgkins Lymphoma
Non-Hodgkin’s Lymphoma- Follicular lymphoma

Diffuse lymphoma

Small lymphocytic lymphoma

Large cell lymphoma

Lymphoblastic lymphoma

Multiple myeloma

Tumors of Connective Tissue

Cancers of Bone

Osteosarcoma

Tumors of the Nervous System

Neuroblastoma
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Tumors associated with oncogenic viruses
Human Papillomavirus-squamous cell carcinoma of cervix
Ebstein-Barr Virus- Burkitts Lymphoma
B cell lymphoma's in
immuno-comprised individuals
Nasopharyngeal carcinoma
Hepatitis B Virus-Hepatocellular carcinoma

Herpes Virus 8 or Kaposi Sarcoma Herpes Virus
(KSHV) -Kaposi's Sarcoma, and the 1like. Other neoplastic
diseases known to the skilled artisan are also encompassed by
the present invention including cancer of the oral cavity,
larynx, kidney, testis and ovary. The skilled artisan will
recognize that other cancers may be treated in accordance
with the present invention.

The term "for use 1in treating primary and
metastatic tumors of the central nervous system "as used
herein means that the disease and the symptoms associated
with the disease are alleviated, reduced, cured, or otherwise
placed in a state of remission.

As used herein, the terms "for use in treating
primary or metastatic breast, lung, bladder or prostate
cancer "and" a method for treating metastases from breast,
lung, bladder or prostate cancer "means that the disease and
the symptoms associated with the disease are alleviated,
reduced, <cured, or placed in a state of remission. 1In
addition, the term "for use 1in treating metastases from
breast, 1lung, bladder or prostate cancer "means that the
metastatic tumors and the symptoms associated with the
disease are alleviated, reduced, cured, placed in a state of
remission.

The term "refractory”" when used herein means that
malignancies are generally resistant to treatment or cure.
The term "refractory" when used in the above terms, means

that the malignancies which are generally resistant to
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"therapeutic regimen”, "radioprotectant", "chemotherapeutic"

5 mean conventional drugs and drug therapies, including

vaccines, for treating cancer, viral infections, and other

malignancies, which are known to those skilled in the art.
"Radiotherapeutic" agents are well known in the art.

As used herein, "a use in treating cancer” or "for

10 use in treating solid tumors"™ or "for use in treating
neoplastic diseases "means that the disease and the symptoms
associated with the disease are alleviated, reduced, cured,
or placed in a state of remission. Further, tumor growth is
inhibited and/or tumor size is reduced.

15 As used herein, "preneoplastic"cell refers to a
cell which is in transition from a normal to a neoplastic
form; and morphological evidence, increasingly supported by
molecular Dbiologic studies, indicates that ©preneoplasia
progresses through multiple steps. Non-neoplastic cell growth

20 commonly consists of  Thyperplasia, metaplasia, or most
particularly, dysplasia (for review of such abnormal growth
conditions (See Robbins and Angell, 1976, Basic Pathology, 2d
Ed., W. B. Saunders Co., Philadelphia, PP. 68-79) .
Hyperplasia is a form of controlled cell ©proliferation

25 involving an increase in cell number in a tissue or organ,
without significant alteration in structure or function. As
but one example, endometrial hyperplasia often precedes
endometrial cancer. Metaplasia 1s a form of controlled cell
growth in which one type of adult or fully differentiated

30 cell substitutes for another type of adult cell. Metaplasia
can occur in epithelial or connective tissue cells. Atypical
metaplasia involves a somewhat disorderly metaplastic
epithelium. Dysplasia is frequently a forerunner of cancer,
and is found mainly in the epithelia; it is the most

35 disorderly form of non-neoplastic cell growth, involving a
loss in individual cell uniformity and in the architectural

orientation of cells. Dysplastic cells often have abnormally
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*10%4|&'(Pmaﬂﬂasralchg@%#k&r@ptlcally occurs where there exists
chronic irritation or inflammation, and is often found in the
cervix, respiratory passages, oral cavity, and gall bladder.
5 Although preneoplastic lesions may progress to neoplasia,
they may also remain stable for long periods and may even
regress, particularly if the inciting agent is removed or if
the lesion succumbs to an immunological attack by its host.
The therapeutic regimens and pharmaceutical
10 compositions of the invention may be used with additional
immune response enhancers or biological response modifiers
including, but not limited to, the cytokines IFN-a, IFN-v,
IL-2, IL-4, IL-6, TNF, or other
immunostimulatants/immunomodulators. In accordance with this
15 aspect of the invention, the arsenic compounds are
administered in combination therapy with one or more of these
agents.

5.1. Formulation

20 The arsenic compounds of the invention may be
formulated into pharmaceutical preparations for
administration to mammals for treatment of cancer.
Compositions comprising a compound of the invention
formulated in a compatible pharmaceutical carrier may be

25 prepared, packaged, labelled for treatment of and used for
the treatment of the indicated tumor, such as human sarcomas
and carcinomas, e.g., fibrosarcoma, myxosarcoma, liposarcoma,
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,
endotheliosarcoma, lymphangiosarcoma,

30 lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing’s
tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma,
pancreatic cancer, breast cancer, ovarian cancer, prostate
cancer, squamous cell carcinoma, basal cell carcinoma,
adenocarcinoma, sweat gland carcinoma, sebaceous gland

35 carcinoma, papillary carcinoma, papillary adenocarcinomas,
cystadenocarcinoma, medullary carcinoma, bronchogenic
carcinoma, renal cell carcinoma, hepatoma, bile duct
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carcinoma, small cell lung carcinoma, bladder carcinoma,
epithelial carcinoma, glioma, astrocytoma, medulloblastoma,

5 craniopharyngioma, ependymoma, pinealoma, hemangioblastoma,
acoustic neuroma, oligodendroglioma, meningioma, melanoma,
neuroblastoma, retinoblastoma; leukemias, e.g., acute
lymphocytic leukemia (myeloblastic, promyelocytic,
myelomonocytic, monocytic and erythroleukemia); chronic

10 leukemia and chronic lymphocytic leukemia; and polycythemia
vera, lymphoma (Hodgkin’s disease and non-Hodgkin’s disease),
multiple myeloma, Waldenstrdm’s macroglobulinemia, and heavy
chain disease. Alternatively, it can be labeled for
treatment of the appropriate infectious disease.

15 Alternatively, pharmaceutical compositions may be formulated
for treatment of appropriate infectious diseases.

If the complex is water-soluble, then it may be
formulated in an appropriate buffer, for example, phosphate
buffered saline or other physiologically compatible

20 solutions. Alternatively, if the resulting complex has poor
solubility in aqueous solvents, then it may be formulated
with a non-ionic surfactant such as Tween, polyethylene
glycol or glycerine. Thus, the compounds and their
physiologically acceptable solvates may be formulated for

25 administration by inhalation or insufflation (either through
the mouth or the nose) or oral, buccal, parenteral, topical,
dermal, vaginal, drug delivery device, e.g., porous or
viscous material such as lipofoam, rectal administration or,
in the case of tumors, directly injected into a solid tumor.

30 For oral administration, the pharmaceutical
preparation may be in liquid form, for example, solutions,
Syrups or suspensions, or may be presented as a drug product
for reconstitution with water or other suitable vehicle
before use. Such liquid preparations may be prepared by

35 conventional means with pharmaceutically acceptable additives
such as suspending agents (e.g., sorbitol syrup, cellulose
derivatives or hydrogenated edible fats); emulsifying agents
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preservatives (e.g., methyl or propyl-p-hydroxybenzoates or
sorbic acid). The pharmaceutical compositions may take the
5 form of, for example, tablets or capsules prepared by

conventional means with pharmaceutically acceptable
excipients such as binding agents (e.g., pregelatinized maize
starch, polyvinyl pyrrolidone or hydroxypropyl
methylcellulose); fillers (e.g., lactose, microcrystalline

10 cellulose or calcium hydrogen phosphate); lubricants (e.g.,
magnesium stearate, talc or silica); disintegrants (e.g.,
potato starch or sodium starch glycolate); or wetting agents
(e.g., sodium lauryl sulphate). The tablets may be coated by
methods well=-known in the art.

i5 Preparations for oral administration may be
suitably formulated to give controlled release of the active
compound.

For buccal administration, the compositions may
take the form of tablets or lozenges formulated in

20 conventional manner.

For administration by inhalation, the compounds for
use according to the present invention are conveniently
delivered in the form of an aerosol spray presentation from
pressurized packs or a nebulizer, with the use of a suitable

25 propellant, e.g., dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized
aerosol the dosage unit may be determined by providing a
valve to deliver a metered amount. Capsules and cartridges

30 of, e.g., gelatin for use in an inhaler or insufflator may be
formulated containing a powder mix of the compound and a
suitable powder base such as lactose or starch.

The compounds may be formulated for parenteral
administration by injection, e.g., by bolus injection or

35 continuous infusion. Such formulations are sterile.
Formulations for injection may be presented in unit dosage
form, e.g., in ampules or in multi-dose containers, with an
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vehicles, and may contain formulatory agents such as

—

suspending, stabilizing and/or dispersing agents.
Alternatively, the active ingredient may be in powder form
for constitution with a suitable vehicle, e.g., sterile
pyrogen—-free water, before use.

The compounds may also be formulated in rectal
compositions such as suppositories or retention enemas, e.g.,
containing conventional suppository bases such as cocoa
butter or other glycerides.

In addition to the formulations described
previously, the compounds may also be formulated as a depot
preparation. Such long acting formulations may be
administered by implantation (for example, subcutaneously or
intramuscularly) or by intramuscular injection. Thus, for
example, the compounds may be formulated with suitable
polymeric or hydrophobic materials (for example, as an
enulsion in an acceptable 0il) or ion exchange resins, or as
sparingly soluble derivatives, for example, as a sparingly
soluble salt. Liposomes and emulsions are well known
examples of delivery vehicles or carriers for hydrophilic
drugs.

The compositions may, if desired, be presented in a
pack or dispenser device which may contain one or more unit
dosage forms containing the active ingredient. The pack may
for example comprise metal or plastic foil, such as a blister
pack. The pack or dispenser device may be accompanied by
instructions for administration.

The invention also provides kits for carrying out
the therapeutic regimens of the invention. Such kits
comprise in one or more containers therapeutically effective
amounts of the arsenic compounds in pharmaceutically
acceptable form. The arsenic compound in a vial of a kit of
the invention may be in the form of a pharmaceutically
acceptable solution, e.g., in combination with sterile
saline, dextrose solution, or buffered solution, or other
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instance, the kit optionally further comprises in a container
a pharmaceutically acceptable solution (e.g., saline,
5 dextrose solution, etc.), preferably sterile, to reconstitute
the complex to form a solution for injection purposes.

In another embodiment, a kit of the invention
further comprises a needle or syringe, preferably packaged in
sterile form, for injecting the complex, and/or a packaged

10 alcohol pad. Instructions are optionally included for
administration of arsenic compounds by a clinician or by the
patient.

The magnitude of a therapeutic dose of an arsenic
compound in the acute or chronic management of cancer will

15 vary with the severity of the condition to be treated and the
route of administration. The dose, and perhaps dose
frequency, will also vary according to the age, body weight,
condition and response of the individual patient. 1In
general, the total daily dose ranges for the conditions

20 described herein are generally from about 10 gg to about
200 mg administered in divided doses administered
parenterally or orally or topically. A preferred total daily
dose is from about 0.5 mg to about 70 mg of the active
ingredient. ’

25 Desirable blood levels may be maintained by a
continuous infusion of an arsenic compound as ascertained by
plasma levels. It should be noted that the attending
physician would know how to and when to terminate, interrupt
or adjust therapy to lower dosage due to toxicity, or bone

30 marrow, liver or kidney dysfunctions. Conversely, the
attending physician would also know how to and when to adjust
treatment to higher levels if the clinical response is not
adequate (precluding toxic side effects).

Again, any suitable route of administration may be

35 employed for providing the patient with an effective dosage
of an arsenic compound. For example, oral, rectal, vaginal,
transdermal, parenteral (subcutaneous, intramuscular,
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*10%4| & (Inciudpatabigtart nqqmﬂ.&-qa /4|d&s®e 5&96%| nsions,
solutions, capsules, patches, and the like. (See,
Remington’s Pharmaceutical Sciences.)
5 The pharmaceutical compositions of the present

invention comprise an arsenic compound as the active

ingredient, or a pharmaceutically acceptable salt thereof,
and may also contain a pharmaceutically acceptable carrier,
and optionally, other therapeutic ingredients, for example

10 antivirals. The term "pharmaceutically acceptable salts"
refers to salts prepared from pharmaceutically acceptable
non-toxic acids and bases, including inorganic and organic
‘acids and bases.

The pharmaceutical compositions include

15 compositions suitable for oral, rectal, mucosal routes,
transdermal, parenteral (including subcutaneous,
intramuscular, intrathecal and intravenous), although the
most suitable route in any given case will depend on the
nature and severity of the condition being treated.

20 In the case where an intravenous injection or
infusion composition is employed, a suitable dosage range for
use is, e.g., from about 0.5 mg to about 150 mg total daily
dose.

In addition, the arsenic carrier could be delivered

25 via charged and uncharged matrices used as drug delivery
devices such as cellulose acetate membranes, also through
targeted delivery systems such as fusogenic liposomes
attached to antibodies or specific antigens.

In practical use, an arsenic compound can be

30 combined as the active ingredient in intimate admixture with
a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques. The carrier may take
a wide variety of forms depending on the form of preparation
desired for administration, e.g., oral or parenteral

35 (including tablets, capsules, powders, intravenous injections
or infusions). 1In preparing the compositions for oral dosage
form any of the usual pharmaceutical media may be employed,
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Y/ t"*t zeF+ *20%4 & ()Jatéﬁ.,Oo/@D.&'c())s, 51094 | 8a'l(c)ohel§10°/ﬁll.|a&'oﬁc)'.ng 1O, ()
*10%| & *10%4] & ( oy * 10% - *109%4|

Tova| & ()-) BITSS0UE (7 Cod SOhH £900 0t 100] B0 LRS00 &) CPRov] & ()-

*10%4|&f() oral 1liquid preparations, e. g., suspensions, solutions,
elixirs, liposomes and aerosols; starches, sugars,

5 microcrystalline cellulose, diluents, granulating agents,
lubricants, binders, disintegrating agents, and the like in

the case of oral solid preparations e. g., powders, capsules,

and tablets. In preparing the compositions for parenteral
dosage form, such as intravenous injection or infusion,

10 similar pharmaceutical media may be employed, e. g., water,
glycols, oils, buffers, sugar, preservatives and the like
know to those skilled in the art. Examples of such parenteral
compositions include, but are not limited to Dextrose 5% w/v,
normal saline or other solutions. The total dose of the

15 arsenic compound may be administered in a vial of intravenous
fluid, e. g., ranging from about 2 ml to about 2000 ml. The
volume of dilution fluid will vary according the total dose

administered.

20 5.2. Target Cancers

Cancers that can be treated by the uses of the
present invention include, but not limited to human sarcomas
and carcinomas, e. g., fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma,

25 angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing's
tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma,
pancreatic cancer, breast cancer, ovarian cancer, prostate
cancer, squamous cell carcinoma, Dbasal cell carcinoma,

30 adenocarcinoma, sweat gland <carcinoma, sebaceous gland
carcinoma, papillary carcinoma, papillary adenocarcinomas,
cystadenocarcinoma, medullary carcinoma, bronchogenic
carcinoma, renal cell carcinoma, hepatoma, bile duct
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma,

35 Wilms'tumor, cervical cancer, testicular tumor, lung
carcinoma, small cell 1lung carcinoma, bladder carcinoma,

epithelial carcinoma, glioma, astrocytoma, medulloblastoma,
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-lymphocytic leukemia (myeloblastic, myelomonocytic, monocytic
5 and erythroleukemia); and chronic lymphocytic leukemia; and
polycythemia vera, lymphoma (Hodgkin's disease and non
Hodgkin's disease), multiple myeloma, Waldenstrm's
macroglobulinemia, and heavy chain disease. Specific examples

of such cancers are described in the sections below.

10 In a specific embodiment the cancer is metastatic.
In another specific embodiment, the patient having a cancer
is immunosuppressed by reason of having undergone anti-cancer
therapy (e. g., chemotherapy radiation) prior to
administration of the arsenic compounds of the invention.

15 In a specific embodiment, the present invention
provides compositions and methods for enhancing tumor
specific immunity in individuals suffering from colorectal
cancer metastasized to the liver, in order to inhibit the
progression of the neoplastic disease. Preferred use in

20 treating these neoplastic diseases comprise administering a
composition of arsenic which elicits an immune response
against tumor cells.

In another specific embodiment, the present
invention provides the use of compositions for enhancing

25 specific immunity in individuals suffering from
hepatocellular carcinoma in order to inhibit the progression
of the neoplastic disease and wultimately irradiate all
preneoplastic and neoplastic cells.

In a specific embodiment, the present invention

30 provides hsp compositions and methods for enhancing specific
immunity to preneoplastic and neoplastic mammary cells in
women. The present invention also provides compositions and
methods for inhibiting <cancer <cell ©proliferation and
metastasis. These compositions can be applied alone or in

35 combination with each other or with Dbiological response

modifiers.
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+50, 0, and -50, respectively. Sometimes these response

25 parameters cannot be obtained by interpolation. If, for
instance, all of the PGs in a given row exceed +50, then none
of the three parameters can be obtained by interpolation. 1In
such a case, the value given for each response parameter is
the highest concentration tested and is preceded by a ">"

30 sign. This practice is extended similarly to the other
possible situations where a response parameter cannot be
obtained by interpolation.

A dose-response curve (see Figures 1A-1I and 3A~3I)
for the set of data is created by plotting the PGs against

35 the log,, of the corresponding concentration for every cell
line. The cell line curves are grouped by subpanel.
Horizontal lines are provided at the PG value of +50, 0, and
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concentration required over all cell lines, and thus the cell
line is unusually sensitive to that compound. Bars extending

20 to the left correspondingly imply sensitivity less than the
mean. If for a particular drug and cell line, it was not
possible to determine the desired response parameter by
interpolation, the bar length shown is either the highest
concentration tested (and the listed log,, of the response

25 parameter will be preceded by a ">") or the lowest
concentration tested (and the listed log,, will be preceded by
a “<my,

The values at either limit (> or <) are also

calculated in the mean used for the mean graph. Therefore,

30 the mean used in the mean graph may not be the actual mean of
the GI50 for instance. For this reason, this value is
referred to as the MG_MID (for mean graph midpoint).
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$10%& () -d@se response curves as shown in Figure 1A to 1I, arsenic

trioxide was effective in reducing cell growth against almost
all the cell lines tested. 1In particular, leukemic cell
lines, melanoma cell lines, and ovarian cancer cell lines

5 responded consistently by showing a reduction of more than
50% growth. According to the mean graph as shown in Figure
2, most of the leukemic and melanoma cell lines, central
nervous system cancer cell lines SNB-75 and U251, prostate
cancer cell line PC-3, renal cancer cell lines A498, CAKI-1,

10 SN12C, and lung cancer cell line NCI-H522 were especially
sensitive (relative to all the cell lines tested) to
treatment with arsenic trioxide.
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$10%7&f()&§2e response curves, and the mean graph as shown in Figure
3A to 3I, and Figure 4, arsenic trioxide was effective in
reducing cell growth against all the cell lines tested.
The results were consistent with those obtained from the
5 first set of tests. 1In particular, several melanoma cell
lines appeared to be especially sensitive at the various
principal response parameters.
In conclusion, these results demonstrate that arsenic
trioxide is effective in inhibiting the growth of leukemic
10 cells and cancer cells in vitro, and that arsenic trioxide
can be used in human subjects to treat a broad range of
'leukemia, and cancers, including but not limited to non-
small cell lung cancer, colon cancer, central nervous
system cancer, melanoma, ovarian cancer, renal cancer,

15 prostate cancer, and breast cancer.

The present invention is not to be limited in scope by
the specific embodiments described herein. Indeed, various
modifications of the invention in addition to those

20 described herein will become apparent to those skilled in
the art from the foregoing description. Such modifications
are intended to fall within the scope of the appended
claims.
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5 parenteral formulation to prepare an agent for use in

treating solid tumours in a human.

2. Use of arsenic trioxide or an arsenic sulphide
compound, or a pharmaceutically acceptable salt therecf, in a
10 parenteral formulation to prepare an agent for wuse in

treating metastatic neoplastic disease in a human.

3. Use of arsenic trioxide or an arsenic sulphide

compound, or a pharmaceutically acceptable salt thereocf, in a

15 parenteral formulation to ©prepare an agent for wuse in
treating melanoma, breast, colon, ovarian, renal, central

nervous system, bladder, prostate or lung cancer in a human

4. The use of claim 1, wherein said tumour is a tumour
20 of epithelial tissue, lymphoid tissue, connective tissue,

bone or central nervous system.

5. The use of claim 2, wherein said metastatic
neoplastic disease is a disease of epithelial tissue,
25 lymphoid tissue, connective tissue, bone or central nervous

system.

6. The wuse of claim 4, wherein said tumour of the
epithelial tissue is a tumour of &epithelial glands,
30 epithelial ducts, 1liver, Dbiliary tract, gastrointestinal

tract, respiratory tract, or urogenital tract.

7. The use of claim 4, wherein said tumour is sguamous
cell carcinoma of the oesophagus, adenocarcinoma of the

35 oesophagus, colorectal carcinoma, or gastric carcinoma.

8. The use of claim 4, wherein said tumour of the
lymphoid tissue is Hodgkin's lymphoma, non-Hodgkin's
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5 9. The use of claim 4, wherein said tumour of the
central nervous system is selected from the group consisting
of neuroblastoma, retinoblastoma, glioblastoma or

oligodendroglioma.

10 10. The use of claim 1,2 or 3, wherein said arsenic
trioxide or arsenic sulphide compound is an ionic aqueous

solution of arsenic.

11. The use of claim 1,2 or 3, wherein said use is of

15 arsenic trioxide.

12. The use of claim 1,2 or 3, wherein said use is of an

arsenic sulphide compound.

20 13. The use of claim 1, 2 or 3, wherein the total daily

amount administered is from about 10 pg to about 200 mg.

14. Use of arsenic trioxide or an arsenic sulphide

compound, or a pharmaceutically acceptable salt therecf, in a

25 parenteral formulation, to prepare an agent for use in
combination with at least one other therapeutic agent in

treating neoplastic diseases in a human.

15. The use of claim 14, wherein said other therapeutic

30 agent is a chemotherapeutic agent or radiotherapeutic agent.

16. The use of claim 14, wherein said other therapeutic
agent is selected from the group consisting of etoposide,
cisplatin, carboplatin, estramustine phosphate, vinblastine,

35 methotrexate, hydroxyurea, cyclophosphamide, doxorubicin, 5-
fluorouracil, taxol, diethylstilbestrol, VM26 (vumon), BCNU,
all-trans retinocic acid, procarbazine, cytokines, therapeutic

vaccines.
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5 18. Use of arsenic trioxide or an arsenic sulphide
compound, or a pharmaceutically acceptable salt thereof, in a
parenteral formulation to prepare an agent for wuse in
treating a haematopoietic disorder in a human, said disorder
being selected from the group consisting of acute lymphocytic

10 leukaemia, chronic lymphocytic leukaemia, hairy cell
leukaemia, myeloid metaplasia, myeloid dysplastic syndrome,

multiple myelcma and plasmacytoma.

19. The use of claim 1, 2, or 3, wherein the arsenic
15 trioxide or arsenic sulphide compound is administered as a

prodrug.

20. Use of arsenic trioxide or an arsenic sulphide
compound, or a pharmaceutically acceptable salt thereof, in
20 an intravenous formulation to prepare an agent for use in

treating solid tumours in a human.

21. Use of arsenic trioxide or an arsenic sulphide
compound, or a pharmaceutically acceptable salt thereof, in
25 an intravenous formulation to prepare an agent for use in

treating metastatic neoplastic in a human.

22. Use of arsenic trioxide or an arsenic sulphide

compound, or a pharmaceutically acceptable salt thereof, in

30 an intravenous formulation to prepare an agent for use in
treating melanoma, breast, colon, ovarian, renal, central

nervous system, bladder, prostate or lung cancer in a human.

23. Use of arsenic trioxide or an arsenic sulphide

35 compound, or a pharmaceutically acceptable salt thereof, in
an intravenous formulation, to prepare an agent for use in
combination with at least one other therapeutic agent in

treating neoplastic diseases in a human.
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carrier, diluent or excipient.

29. A sterile unit dosage form adapted for parenteral

30 administration which comprises a therapeutically effective
non-lethal amount of arsenic trioxide in an aqueous carrier,
said dosage form being contained in a sealed sterile glass

container.
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