METHODS FOR CONTROLLI NG ANG OGENESI S AND CELL
PROLI FERATI ON RELATED APPLI CATI ON The present
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Application No. 60/561,741 filed April 12, 2004, which
is incorporated herein in its entirety by this
referenced. BACKGROUND OF THE I NVENTION 1. Field of
the Invention The present invention relates generally
to met hods of |nh| itin ogenesi s in nt by
adr i ot er BT %F&B@béﬁﬁei%@sw@# BESR,
amount of a t hr onmbi ANPAREBLIFOL treat ment

of di sease states that result fromuncontrolled cel

proliferation by admygsAesDNOPEL ICNTQMN N | nhi bitor
al one or co-admnistering a thronbin r‘hibitor with an

antica f ot
Ehr ool BE Promy AR baiRAR R BFER 5 Ag pial Afification No.
i 60/861,76n fibdeA prilri2d2 0, whichD scogsiraed héreinhﬁ 1t|§2ehtitee5dby this
Art. The circulatory systemserves an inportant role in

t Fdeepsedsport of nutrients, proteins, hornones, and

other vital nolecules that are necessar to maintain

life. Bl ood vessBACKGROUNDK) &N net wor k

of pathways, represent an |ntegral conponent of the
cﬂrculEEﬂi&.ﬂ&dﬂﬂmﬂuﬂn mamal i an species, the interna
surface of a blood vessel lunen is conprised of

endot h&he atesme Iiﬂl\@ntia'lm edgcegmiotalglto aletlodk lo§ inhmpting amgiogenesis

snmoot h. and | SlStan ual it 0] |.unmenal

ST elishl Gy palof g PR P g i e eE ARp U o 2
Hﬁ&ﬁbﬁmﬁhlmt@@ dn@ Rﬁtﬁ% kleataRthBof difRsS&MRE hatRdult from uncontrolled
nonadhesi ve internal surface of the blood vesse

| n(dlr gab@sattw@ye@@enwmgmhr@mbﬂn whipifor elgne ovite-adminigiering a

?rp i& g%l%g%:\!v{t%%{l fﬁm 1(%ao?er Otrl gto O%SCS%?%%S ecg’lca§¥ gcgfthrombm
birmoditw@&seaﬁn ttetrhetkyds dfaneprcsuns inventidieart hiradingl wal | s.
Conmpl ete or even partial blood vessel blockage would

cause mhgglﬁ bptheaetbleoghy! | ow: ther eby comproni sing

t he vi abi |V|ng Tssue served by the vesse
Thus,
T

bpwtdny dssrdiss vunﬂfbt]abrsmmhhhlebuitseﬂllataire ﬂelcrd’ssmg tor: imelntam life.

f tion of blood vessels in vivo ace in .

r gi‘k? &8Selso WEIShHQTTR an JHFiEdte Beopf 8(/1?33]@8”5 repFRseR G igeral
SQ&ﬁf)&HGh?@ﬂhg Eﬁ’(‘!\&l@tof)ascfsf%ﬁﬁ In IRESBakdOWebief, @Hé f?l'fe?nal surface of a

i nduce mtosis in céells already present I n
vebedvessellnmen escaneprissd whyndodpliateclise Ehbsy: a@da@gb@l cells impart a

cells t he n rran v uc
t ﬂa?othswi 0GR By e BT ot B ER 0T e flow ang
dpbAE oFbRRE aMe BERdTohstRiERNe) et dmidﬂahncc@dﬂaahésssvet iafened
|o enesi s," which resul t s in, annng ot her

epétheéatlmslsvesm@C\V%?é@%qhaﬁasza’flﬂbwh@ fluid §gws. Without a
T%S&R'l&e&%}’s&@% bzilocydove%i.éepwgﬁ%l%%z é 8bs%qlgted due to thge formation

angl ogenest s o or atu

| af thesmbitvantier bRyokades lat Teeickey Sloba”tlo(ﬂls aﬁeﬁeemterrvzﬂ%llﬂkaﬂomplete or
endot hel i um nust grollferate and formvesicle walls to

pPYsPirgEad Plaodvassebplogkage g enes resgiating o€ Blaed flows hgachy
Of o rh i AP fheNRsbitity UFTIHY tstd defle )3Ahe0Edsal efhul Nrdothelial

cells represent an important structural component of blood vessels and also provide

blood vessels with a smooth internal surface.



process by virtue of its ability to induce
proliferation of endothelial cells. In addition,

wo booswii7me has been shown to di srupt the nor mal PCT/US2005/011549

re
10

15

20

25

30

i ntercel I ul ar endot hel i aI cell contacts inportant in

pr event ceI los g@ﬁ AR lf act ors frocrg .escapi {}:%o o uli,
enteri n Iém?ﬂ CrovaEcul Sﬁ re. %Srpé% At %?go esi'd

t Rlich hlfemlaedmym ﬁﬁmeﬁ?spedmtzeatgmtﬁ fitodi Theg gro@th factors
these contacts is supported bg studi es denonstrating

c drduse aritasts ipseledrrade presey dybload apsselst Thampwiogh %Wéb’ ﬁeplace
| LealbWhaiRab CORNES: hERATREN, A bR AR RESES HEABW blood
pl asma) and 1 hcreased T umor ncer ous
celebslsdre formellr Qe preeessglfegraeink bﬂchﬁitvebaﬁs firuhaahédhélml aells is

way that permts it to escape fromthe biochemc
ORI SN BREENESS Y hieh SRR %P?%ga?tﬁ‘ﬁﬁhafac%ﬁ%ﬁ the

CelabSilarf66n bPakuce!l | fails to respond nornally to
growth inhibitors, it starts to proliferate. Wen the

gr owi n
L R
| dirgerallyyfoliacesot © gron prgeratkyge fevanmdllimeters andismated vascular

ve waste. Further r wt h depen on an enesi s
otﬁeletwé st FRRLiTeaRe AR ST TS BAR A Odray! ?egwlﬁ@n and
Xudnfo RS Sifls 3isi D the ﬁfﬁgortnli‘eﬁs STRIImBik KREL ]y'ﬂdf%tnnates this

pro uce factors that stinulate the growth o _
vgseeksby Tintee of os abilityte indivelipralifontiof ohergiothpdinksills., In addition,

bR S BRI COP LA o
%&%m (i Bl enthav@119 98d Plagth® thetdi@frol @baphg bindrtdrinpetht
S ur

ace thronbin receptors may be involved In tunor

rrémasxvasqu@t@md ThagresgrihenpthesiFhat dixampinanaysinogpsesmefastasis by

I TR R e S A e
seletehed 1é\rmmtlaﬁiombl@ 111 (Which e&thd ves MabebYeind &th&§roteases
studi es denonstrate the invol vement of tissue
plfeesirplasgenanddpergased tuper Melpstadtisi s and angi ogenesi s.
Thus, many of the effects of plasm nogen activator may
be med |Caame@rou$1¢®l§glhrw¢ ﬁomrﬂ senel@ telbthaphastmutatedde p way that
surface. ronb
t PSFLIS 1té %scg%oserg%ﬁeh b Hlnm,ll Q tl\f%lrs] %art ?%t ttﬂ?ﬁneult n%hcatlon of
I @0aRhIe]1S eOMesthhOcdll falldiogedpof® hofBAlBstoagesth imhiblters, it starts to
inhibition of the receptor will decrease netastatic
adrelifriae. When Bigerneying thaer sachssa carteiadiangter, heweyvqrpsimple

pr
SRS Sl BFEE SRR R IGHRH SRS ApBIor Eon apd
omlumaihessarﬂarbmeve hmite aFshan ge@sthaleyertds oaanpip gemiswa(l e., the
nber of physi ol ogic ocesses, for exanple. th
%‘F‘%)a tiogohae W \%ﬁ%ei%fiﬁge “é%?“%ﬂr’@a‘ﬁ‘écu rPS gf e the Smarh tumor
C%msefsioaucm%yseﬂhat ARG AESH L1061 PR UThdrford)She
overall health of an organism For exanple,
angjiibigion @ ksgingdoesis.tio twn lepds e thealacrenstalpralgfemtion of malignant

POss i bl scul ari zing the tunor, thereby supplying
tﬁlg ﬁ?fg?s%ncfﬁ ‘bl ood and nutrients that are necessary

F out os PP LS e (L) hve mietneed wRHPh ity ol
PaL{5ceQhrdnitin F&G%ftors(rEQy BORRofRA G funtdR e tdBdst) andGiig %g’nems

(1986). O ear hen, the prevention or reduction o
anfg’r oxpamEs, &kudmsyhabe iralichési thaﬁihmngnalreqeptotsr @atseng as bimgling sites

disorders, and di seases. ounds ha been tested for
SR P pofT fR R Breruf SeatE GroBtBRetREs BdrTeus,
I nhi bitors of vascul ar endothelial growh factor

(VEGF), a protein that selectiyely induces mtosis of
vascul ar endothelial cells, have been



I nvestigated. For exanple, U S. Patent No. 6,284, 751
to Aiello, et al, describes using inhibitors of the

whedoa/oygaryme of protein kinase C to counter aceCt/li82005/011549
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effects of VEGF. Antibiotics such as m nocycline have

NPT G B GO PP adhe kP EEO Lo AIET P A7 vater

. aSn WeltdstAR ah8 AHEbb&RsisN ThiE nihyREihOdffdrR! Gl dtriifogen activator

tunors fol |l ow ng administrati on of mnocycline in

c andi bramediatedithraughaids tgragiioprvidhiaeelh swrigep thrgabin receptor.

TQRAER o il SR oriBSeq o B (e B e Ror

Patgit td\srombdiBdimiod AfztdseasBaokile intdbitiah of thdeseiptdresill decrease

i nhi bition of angi ogenesis upon adm ni stration of
céF@ﬁﬁﬁ“ﬁ@HX?Yetracyl|nes Many of these

angi ogenesi s-i nhi bi ti ng conpounds, however, have only

been t ehngiegenesiyhashscoe achriral thame WimspmpeRgtheyaderstanding of

tivit Thus, n
cgﬁﬁbﬁﬁ %g%@%lnSI &f%?gﬁ% aﬁﬁggkﬁﬁggﬁ r@%%ﬁﬁ%@%ﬂﬁmﬁﬂ?
| N¢EINBlIEBuiTdleo pecesan tol da)f@miut @numbavafqm?sﬂRigEmdﬁroaMes for

conposjtions for treati di seases and_processes

n@aa@p@dhw 9SSR LIdistiee 3R PEIANRd %ﬁ?rﬁewéts% Bowggyer,
éﬁe%fs'rﬂ:%/ ﬁé)hﬁm@lﬁttb %o&%aﬁfhetanﬁ o RHlE aﬁﬁﬁgo For example,
éeneSI S "a conposition conprising a t
[ mlngimgbxms;s makea tuthnsrggyew Sudnidi métestasid possibhd toi Vascularlzmg the tumor,

SRR BRl i W 4508 VI BIeoRABY PP 0 o GEgRaly fopustin the

pq{lﬁlbpé%@(&/th LRl I BRIViPRg PSRN tlewhRh Meh&o119Can migrate to
treating angi ogenesi s-depéndent ‘cancer in patients.

Thbstgrt@sémof thabedy.i(Bolkinan ;fammrcRﬂSaN(Q) 4eef il (11986). Clearly then,
ating . or for.repressin the h of
xR B APt S TeetuSuB At BRPHT ey Hing some
h WHIRRIDE ardidibBisesM CompiiRd Bk eeh Z&d:df’fsi ﬁhéiraﬁilitfitb inhibit or
tunors prevents the growh or expansion of th

t uﬁ@cs angingerspies &hibifary ehvasewapendorhelial gféwﬁb@stoaﬁMEGF) a
?1' téét S@I%thl\Q 1 r{dﬁg‘ésl Iﬂgos% c?fe\% g REA%RAS have been
Pat uncon anglogeﬁe5|s %
adma@ngdted [ Ith‘ eb(@mglepBTtS PatenNoh6 ]‘2814&751110113516116,(5@ al., descmbes using
%ﬁbgen63| s a conposition conprising hirudin in

org of thedetaiso3yang Hmretein kdﬁe@;p &J@ﬁ@gp@racr the effects of VEGF.
pqﬁ{ﬁt b‘f’&lc@ sucﬂ &%fn%ﬁ%k ‘ﬂgvdjég%/ bééﬁ% r}?orfgﬁttg' %ﬂ% angio geneSIS
treating angl ogenesi s-dependent cancer in patie
arfpnfeanvestigatng lamg lr@@ﬁtﬁéﬂﬂﬁblde@ eﬁtﬂlerur goavthes weil as I‘eductlon in
paé ients. I.n one enbodl %f?@ Si.s |s1
adBoRymber ot Wett%taélcé%fPP‘if O‘?S‘PSI"‘ PUYSIAtoa of PuRYsElinerie
Pre8a®itatibh Wikl h@atio SVHRBR BRI GRe mawp@ ELR&S Res.,
for treating di seases and procésses nedi ated by

urﬁdé@:@éaﬁﬁr@@%cmmmeed%m@r@?genég(;zg) 6702- 6704 (1992). U.S.
ﬂ,n} g@tﬁeg?gg g%) 8’%%?6"{ I%gztﬁl %F&bteg enr% & of angiogenesis upon

d %amlmadtm of eelitdln idBoxeyt ElRs s S M dnycdfeidse bfigib pétiebistinhibiting
angi ogenesis. In particular, the invention provides a

mEPRpAuIsS h‘?‘é%t{er,r]‘@vaﬁ@lw?gém%ieél’dé’ﬂé’n@éﬂleﬂ@ﬁﬁ@@hf@rﬁtwe activity.
patients, and for curing angi ogenesis-dependent cancer

i n pat s sherens onecddadantifeadditiarabcemppuage aegihgbijogs of
associated with a cellular proliferative disease. The
prPBEERY *venti on provi des methods and conpositions

for treating cancer by admnistering to a patient a
conposition conprising co-adm nistering

desul phatohirudin with a cytotoxic or anticancer

agent. The present invention ig



particularly useful for treating or for repressing the
grow h of tunors. For exanple, adm nistration of

waole®shpitag ohi rudin to a human or animal wth PCT/US2005/011549
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prevascul ari zed netastasi zed tunors prevents the

growm h or expansi . h aspect of

the present i nventgifb\l};si.{v{fJ Q%@;ﬁ@?ﬁuuo caaicy

conpositions for treating, cancer, by adm nistering to a.

pat | ontl G DEESHSRYerTioh PEtHSS FEst s ald SoMPATISerSfohgeating discases
dﬁ%kﬂ%@éﬁs%é&{gﬂeﬂ bWiuhBestre@ Yh@ LR INFroREd &iYibERABEE by administering
agent. The present “invention further provides '
phaz pateativith dhe frolepiddaangeagenests a eanposiiquatongmisingrf theaebin

of .anti-angiogeni ¢.or anticancer therapy, wherei.n the

£ aPRtor: PP ot B P L oaEu E Dl on B tinén The
aaRApEARES i5Rkoeatd wath RRRNNBE prelifd aheydigase Pindaktecular, the
carrier, and desul phatohirudin in a quantity effective

t B1VieRHIbPrOVidag  sipdindfdreatipgangip geaptis-AeRendent £806es s pasients.

n ' - j Lner LGinok

oo e BHEE T AR TR A A BRI Feathe LERK IR Sing hE growth of
addestst Bort dxanmpés adpiastition wd desufphatihitidin to a human or animal with
adninis{ration. Theﬁﬂesulghatohirudin may be |

f BeYRicHtasdehRcasiaygechiumorp preyeRfs Heggowth 4rexaaisiqnes! those
eghesiment, the formulation further conprises

pot assi um phosphate. In yet another enbodi ment, the

formul &t ] I : ' [ . r ..
enbodi AEn Pt Eliof PARIAS SRR 4R borbltid s BPRLRE discases
davdpeoéssed meédihted b mhdéesiredland omconbEIléd hrgib don&GHbPadMistering
OF THE. | NVENTI ON The present invention. provides .. .. .

it hRRIS PR D ERBe FSdomg I qesRest s BERTRAS N oRPEIS ng fgrudin in a
Pa@&gé S8R cTRtiothkbit _Q}{ i‘dggrﬁﬁfs.r g ﬁ'ﬂgulgﬂ ?lﬂﬂ'ﬁ(/&{tfoﬁq)r vides a

angi ogenesi s by a i nr's ering to a patient wt t he
unctdidrod dreainty OperEesess-depehdentaamet ircpdticsionpaisiot cwimg
conprising .a thrombin inhibitor. in a dosage sufficient. .

C SRS GARG 41 PHiFolido ot GEPRBATER LHfenefogenesis i
aRGbagRASAILS Edlups HRAIfBlaB WiséRea cel lular ,
proliferative disease. In particular, the invention

provi dege ﬁreg&h RARn0on glro%ﬁfeis P&tlﬁf(}lg LRIEHA 6&1611%98999&%@ diseases
cancer 1 n patients, conprising adm nistering
desLiprpbesseshmediaticd by undessied ankd nn@inonfedangisgeaesiably admaimistering
to chennthegﬁ§¥. The term"cellular proliferatjve

dfsEREIEn VE i WaREPS B B108PRTSIS L UIRPSHIR FORIPE NS

Chesu i @hiragid iRY doBgeWnaR dnt &Slinkl e ARiOfIn paklcBlar, the

I ncluded are conditions such as neoplasns, cancers,
amyentignoprevideCe tietHodrof preatiing angingdenesidilensaded tardes o patients,

i ncl ude non cancerous condi.tions.such as.benign, ..

LD FHETE BT Sanr RBEPOAIenE. 1588F Fllpdment te
apbiGddnedis fr@istdehaéd itRWcBBulRECSYliferdt c\Widedtdd t he

epi dermal |ayers. "Cancer" neans _

angi 0geResieser TRRAAEDro¢ RIRS RlethdaBdnd BURPSSitidnsFor treating cancer
tunors that require for their growth (expansion in

vby adminagteting to mam ntarcomposidian eonprising coradivenistanolg

dens; f the hl | s .suppl Vi hemwith .. .
o B iprApR i Bt © Ptk e FARR: JeehP ket tyggion is
h?ﬁrﬁ&ﬁlaﬂﬁﬁ@&ﬁﬂtf@r fr@Ming or B8 rePReNY ihe reWid oFturh6:8FeREsample,
0 S

ynmptons, elimnation of synptons and/or underlyin
cadisiaistigtien ehdgsaiphaphirpdn 4o & hrmen eparsmak P PoTves@MIlze

A PRSI G 1

i nvol ves prevention of a particular disorder or
adverse physiol ogical event in a susceptible
individual as well as treatment of a clinically
synptomati c individual by inhibiting or causing
regression of a disorder or disease. Thus, for
exanpl e, the




present nmethod of "treating" a patient in need of
anti - angi ogeni ¢ t herapy enconpasses both prevention of

w@2monghi7ad on, di sease, or disorder that is respOnNEswes/011549
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to anti angi ogeni c therapy and treatnment of a
condi ti,on,, di sease nsi.ve to

ot SR AR S st B <o PRAideS TR ARt Fb itions

| gk tydatitig banceRBH b @AM MTing t8laPatiedt@ ol’sﬂ!ﬂbl%bin@ﬁsmé co-
tunor mass and size. "Patient" as used herein refers

t edminigienves desnlphptobiradigpyith meiretexici gi@ntcangan agkib can

benefl t fromthe pharmaceutical fornulations and

rret hoddhefpraskiat ipyestien furithey eraviides phameaceutical frsmulations to treat a
i m.t at could.b

t P e ey ? b TRy kRt Rifein B0 Rdutacion i

T ebimiptisdd sMiphantad¥ati0gSaccdpyatlisol &t r@pha@r&lﬁmhbadﬁ/ acceptable
armount " or "therapeutically effective amount™ of

agelfier, 28 dgaaphm@ualran@ qyenfify eAfesiife todpkihit aa&baamwéf The
t
FE?ltv%%etﬂa B 81)@ (ﬂ? \?g&ganr{dﬁg g}ge %lgcé P ng;ah% drli ﬂioﬁgﬁmc. The
ardlvait' maf bmcRth aSeparad fcémtmlnemnctalfmadwsd af thehe

gent to at |east partially inhibjt S@ggogeney S.

ERdRatolpid iy prigs e adpmastiplion el hy desulphgtolifydin may ba?%ﬂnulated
9£f§'i}bo§ﬁﬁxz€@8#;f sol&d. &l ﬁ{b@héi“e%oﬁﬁ?engﬁﬁé o%%lulanon furt et

t her apeutic effect; hence a practitioner bal ances
pobmptlsealpotmmem ntmswtgwa rstyet iwtipoesbdmhent,i tbk ﬁ)rmmlatlon further

AT T o6 5D BB e (s 2B Aot s Comprises 2

rqm;dilegrmvhjenyﬁgﬁél fonom subj ect to subject, depending
on the species, age, and general condition of the

bj :
|S;J JI gcaot mﬁﬁaf%;ﬁﬂﬂ‘ﬂt%gg”rﬁw @F‘%E{lﬁﬁggggl us

am) unt The Epe\é@ﬁ/tqﬁ\?enﬁgn ?S ! ncﬁe@ rrﬁet%oedslaﬁﬁf gl%ibbé’l ﬁor?s%yggaltin%rdiseases

"ef fecti've angi ogenes
| anld piodesats wadiatcddy undesiet aﬁdﬁuﬂ@ﬂmb}de@ nleglogenemd bn adiinistering
skill in the art using only routine experinentatjon.
| to rpgionhyithdbeyrdesistd angiassness %nhmcaalﬁ@aowsvlﬁ@ comprising

| QYEBRbAinRRGE HE5 dGsapd tgaggn ligbit bR gag
treating a patient 1 n nee ant i - angt ogeni c er apy

c empodisieny t]ae aﬂgmgebesns isnabdobiatedrwithna aeihﬂmmmhfeeftfve cisewsee. In
to i.nhibit an 0gﬁ(’eneal s and_a ar rraceut i cal

I
2 BEHEHIAD (e BAFHIOBPTAY A WG%‘OQ\QE atjrg %@gﬁ%&% s-depgndent cancer
Y aPpatichlNSmANh SadMiRRtdrg @%ﬁﬁﬁha@&ﬁfﬂ&% I)PJesﬂthH%dﬁg or as an
vari ants have been cl oned and expressed in mcrobial
hedugantse chrenaghdrapy.not linmted to E. coli and yeast.
The expression products in yeast (Saccharomnyces
cer evi Fhaermstcelhilar prylifedB6¥ diseede” ihmtendbptvateéer to any condition

e O, SHR VS 2t 85, T8l penions e

eﬁ@ﬂﬂ?ﬁshsa%fc%' ﬂﬁttﬁhﬁérst h@elﬁﬁ%r@hfékﬁﬂ'b Ql?éeas%?t al\éb IéNAR non-
the natural, sulphated hirudins. Desul phatohirudin

v aaricarous bhiditiens sbelens boupgremslgdornas, Bewige piastitia hypérplasia,

E P 8 564 d.168 .34 d
SELERB oy O e AT ol e aRan PEA I P gters.
200 655

225 633, 252 854 a 341 215 Simlarly,
desul phGESET rieRs W%ﬂ&él%@@?ﬁd&b@a&%@ gl fumors, /€., tumors that

ERGRE fshthér gRIth (GPLeRGRAM VAR tnd¥or mask a§§€e}ea§@91 th@ number
Saccharonyces cerevisiae (European Patent No.

PaTd dgnsity ofithie bhoadoves®by ipplyirg them viidsblowid ) 2-
desul phat ohi rudi n has been expressed in Escherichia
col i ( Ehe cpea fitraingti andNOtrealrhént986\sed herein refer to reduction in

5



According to the present invention, the term "hirudin"
is intended to enbrace desul phat hohirudin, a hirudin

wo a00s@740r a desul phat ohi rudi n variant or a NRECEDE2005/011549
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thereof respectively, described inthe literature and

artl C a desu ha oh|r n conpound, or
| et e e Ren S F SRS SR AT Siar g8l caSE hpderlying
S tch@deNpre PéHtidh Bk %Me@f sﬁﬁﬁ@&sfaﬂﬂ/o@ their underlying cause, and
desul phatohirudin or a nutant thereof. Such

desnroymentir repdistion ef damsige o Fhwss fer, examole, Shieatios A pationt

Tt ed .
s e L RO B 1 A
desdeepritat afdiviagi] as wallse tiemalenteth atrﬁcaswstyh@tdrﬁatfoommldual by

such as hirul ogs and .| ow nol ecul ar wei g
p&BUbiHEE BRSBWINEHEFRENIN PhrPIprrdeny dissass e?hvédfor example, the

dg?%%ﬁ*}%tﬂ&{/&f%aﬁ gf aﬁpgtﬁgﬁﬁ A@@@ﬁ%&@%@%@ (e%%glpasses

Abnthlpavdnyien b€al cﬁ;(htmﬁﬂ Miskade, d0diddrdél thatGh yesﬁemlsmtsm ava4
Adn Jy Asn Xaa Ser..20. 25

%ﬁgi&%}n@lﬁraggém%rﬁa@eﬁt %%cqpélftloph théSﬁ Qgchso(gle}' tkmrls responsive

P&@aﬁﬁa% b Senithéldpsd t Stiniear tAaaARRividwal Asp Phe
Pro du Xaa 50 Sg Oi'n which a) Xaa at 27,

36 end“ﬁz% sgor?’argfér}%§hta>gaacllﬁ)tn{? %Hﬁ%ﬁ'&‘%z@gr at 62

is the e residue

o 0 A B B

Fl@vl@rcaﬁflbéne&n (froﬁaﬁle?;ihaﬁﬂaceéﬂcal ﬁ)rﬂluﬂiﬂldnﬁ&lcﬁmetha&s dﬁﬁh&: @Ment
ina) (HM nodified a), or d) Xaa at 47 is
aﬁa/exta%p aFhepy is npgimiation.ihe ypg ok rre?snra@lfthﬁéeuldmeayﬁt from the

A Asp and

X a aIt{[BgdffS&@&d% gﬁ%cfﬂ(ar e gastéé ? I ne Hlloﬁg a) (HvI

g?gb[)l ?g/nSI P%%éf%ec)t(%g ararllt?ur%z olést %t?alygu chﬂy fcaﬁfﬁcmv&amount” of an
L @gerfBlaglused hérdth birelifebmbh Bufficlent diburlt oS tHY dgent to prov1de the desired

A u- Asp- Lys- Ar d u-Lys-Leu-d n, Ser-Phe- Arg
T,tk}j::zggeuﬁg@f[ﬁec,&(r gurtl@rgmmsy e “effiectiva 2pgiggenssis-inhibiting amount of an

Sl S S B P o g B s

f ooursd, ant¢sialie@ffeBsNEE:., &ifle kffectd lare shnetihtas ndmiifetdyd alblag with the
Gu.Ser, Ay Gn n Leu Cys Leu u .
adelegﬁh%w% eifestshagcy aer%tlepwr%f? é@ﬁst}lepgteméal ﬁ’é{}efgﬁ peainst

S?r{e ;%Qeyn%_?_lhlsg(gr‘\z Hitggﬂlgﬁogq%l?fzs ﬁ%p@ﬂha@’@ef%@ﬁve—r Bho@dty As will

be pointed out below, the exact amount required will vary from subject to subject,
depending on the species, age, and general condition of the subject, mode of
administration, and the like. Thus, it is not possible to specify an exact “effective
amount.” However, an appropriate “effective amount” or “effective angiogenesis-
inhibiting amount” in any individual case may be determined by one of ordinary skill

in the art using only routine experimentation.
I. The Pharmaceutical Formulation

One aspect of the invention provides a pharmaceutical formulation for treating
a patient in need of anti-angiogenic therapy comprising a thrombin inhibitor in an

amount effective to inhibit angiogenesis and a pharmaceutically acceptable carrier.

6



G@n Ser H's Asn Asp Gy Asp Phe Qu Gu He Pro Gu Gu
Tyr Leu G n 50 55 60 65 or having the fornmula Il (SEQ

wo DoBIp978) He Thr Tyr Thr Asp Cys Thr G u Ser BHUSNS/011549
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Asn Leu Cys Leu Cys (IIl1) 1 515 GQu Gy Ser Asn Val

Cys Glt. B@Gy Asn Lys Cys He Leu Ay Ser 20 25 30
A@'?/ tGly Asn A n Cys Val Thr Gy Glu Ay Thr

Pro Xaa Pro 35 40 45 @Ju Ser. H's Asn Asn éAS (P )
G u G i s neslofery Yearg P Nagandsiyntyetic gemﬁ@omg er hiudin variants

%& dhddh HRRdahd é)zprbs%ed\ﬁﬂnﬁ:'?gnﬁ%s%t dﬁiﬁ ak %utTIYJt hg‘rh%%)to E. coli

Xaa at 47 1s Arg or H's and Xaa at s Tyr
( laMZymdl Theeﬂ(pa@ssxoo lpr(@ucwam yehst@Sadcakdmycer caﬁ\s\pszand;tram TY

X t 47 HV2 di f

F 330 1ach e it trBrTeh oA R 1y e Al B degnated
G desafhafohiu@ns’-ABEY tueedOs td-Shitiy Spprédnatel pthdafet Biological

Gy Ser Asn Val Cys Ay Lys GE Asn Lys Cys lie Leu

Gyt Gorasabe pguD shighatell pirkgiss Dgsulsiataimaby wirigal FiYH has been

P ' -
Colp G Bl TR N BTl g m
55’a&91aﬁ5nﬁ"es B@vw@z@e (]Btﬁof)éslihl’ﬂﬂtéilt Wo( 5582342?21‘)@655,)2213653'5{1252 854
G u Ser S e

oygd é% 2h5)5 81191111@ GP%PII@‘%WWIDAEWZWF bessexgrspsqdyia Aspherichia
SR Y8, Byl SRRl Qg
45’a@mNSe200HiS§ PET-Appiclign NepS70E2 28] andPis-(MalRr o Gl u

PR pi et fp%@%sﬁ%ﬁ%ﬁ@g@ cridte ?@’ﬁ{%ﬁgﬁﬂ%?ﬁ@m No. 158

p@g@)ary structure by 1 or 2 am no acids at the
N-termnus or by 18, 10, 9, 6, 4 or 2 am no acids at

the G t dﬂ%‘jtalt n@}éxreée%y r§7r hﬁ’orp El%ftgltnrx eﬂm%dl? olS 1nt|end€id tlo r?mbrace

desul p ato ounds are those
WdestpHaktehXadings hmmﬁn araﬁams)r ddbsuistthtaiadin egriaat ot dwdutant
onpoundof faormula |11 in which Xaa. at 47|s

xaherep!, i5apech veryrCeserRed ip dhe 5prapias ARbIHRaF N 4 L iiphatonirudin

desibeifd Qh thitdhtnENbr SaYih e Eaf 4 BB thed thifroorganism strain
containing DNA which codes for a desulphatohirudin or a mutant thereof. Such
desulphatohirudins are, for example, desulphatohirudin variant HV1, HV1 modified
(a, b), HV2, HV2 modified (a, b, ¢), HV3, variants of HV3 and des (Valy)-

desulphatohirudin. Also included are synthetic forms such as hirulogs and low

molecular weight peptide-based thrombin inhibitors.
Preferred desulphatohirudins are those having the formula I (SEQ ID NO: 1):

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys D
1 5 10 15
Glu Gly Ser Asn Val Cys Gly Gln Gly Asn Xaa Cys Ile Leu Gly Ser
20 25 30
Asp Gly Glu Xaa Asn Gln Cys Val Thr Gly Glu Gly Thr Pro Xaa Pro
35 40 45
Gln Ser Xaa Asn Asp Gly Asp Phe Glu Glu Ile Pro Glu Xaa
50 55 60



whi ch Xaa at 27, 36 and 47 are each Lys, Xaa at 5 1 is
H s and Xaa at 62 is the peptideresidue

wW@E005099744.eu- A n. Anot her enbodi nent of the i NRENUSDNS/011549
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35

40

relates to the hirudin variant Refludan, or
Leu-Fi%‘udi n, also described as [Leul,

-63-desul phatohirudin or lepirudin, which is
dapXai BETV, BO cB@qUaRCRch DS aatht 91 iEHIsQnd N uaRabe s thBPeptide
EP-B 0 324 712 and in Forrmula VI (SEQ ID NGO 6). Leu
ThesidngGlenkyrAsy-GpdHMl ). @ u Ser Gy G n Asn Leu Cys

LSRR Dy T BB e P

Lyisodfsgd g or Cys Val Thr Gy Qu Gy Thr Pro Lys Pro 35

CPL e B 8 e o AR5t b H8eS ek HEAS B eV

r el @t &S Hoohi rudi n variants having del ayed action
(e.q. &i?n rudi n, described in European Patent No. EP

0 d;BX'aa 611437) is IarmotGHe ané Mea di 2B A6, BF ande amaedefingd in a) (HV1
rel o hi rudin and hirudin variants, which,

BT'PSIHE Y the natural isoforns or variants, are
t %}Jﬁﬁﬁhtﬁ‘ﬁ Bl et B8 AN bd KR US272R68/! O arfd d224r8aOHSfinedNn a) (HV1
anot her enbodi ment of the invention, a hirudin variant
has)dgﬁ)%a)forrmre horml ogy (am no aci d i dent i ty) to a

tyra sof

o ERER: ISR hathyhe ol sl R G I Glu-asp-
ctLemGlﬁ,l Gho-Qlu-bae G, @nhyrybmyﬁe:qgn@mam Ltye{Ahgl (QluteISys éu- Gin,

b% i solation from/l eeches. Accor di ng%ﬁo t he Er esen
gehke-orgtlie Trertib-Leyrdng Cly-dyefsutinBroaed Rl Tyr-Leu-Gln -Arg

) SR SELP] Y, B LRTIRY) B Mot o s,

sinple or mJItl ple nmutations (cf. European Patent Nos.

352 227 COdI ng for said nmutants
V\HFE‘H’”&% %ﬁ%@@%&ﬁ% ods known in the art
e.g., Site- dlrected nmut agensi s, is cloned and

expressed in mcrobial hosts such as Escherichia coli

andu $aE TPATRMN§LCy S EREVIuBeR Gly St AR &EL T8k Leu Wy udi ngr)
that may be utitlized accordigng to the presgnt

| DAECA] B8 SoevhLe b ot ?mhi,%s s A

| eas st 8 car oxyt

a Si,Sti 0 t no aci ds

R At ngl“ﬁtrr Gk s %E’% kg

analogu of hirudin ( those with to 10 to 12

abimosicHs iR Al urlidibie dudriny Yaba Cdbi o)

the plotein NAPc2, ahd | ow nol ecub@r wei ght

pepti de-based thronbin inhibitors. Preferred thron‘ol n

i ohhbiitothe formalla tié (SEQ/IDNE@CI) ar wei ght pepti de- based

thronmbin inhibitors. The term "l ow nol ecul ar vvel ght
pepti de- based thronbin inhibhitors” wll_be

L HB e T3b A s ss SRT Gt Gly (e Agp iLew rlr@}l&‘dé (II)
thrombin inhPbitors with one to four peptilde |inkages,

aﬁdu oily Gent AsraV aldl ysclydrys iy gisn IWQIQMNIE(IOEG) Glarfer

i ncl udes tk®se described 25n the revi ew J¥aper by

Clhazpe3ipiys GlPBAeR G0y Wil Thi GFyi Glu G139 PréXad Plol, as

wel | as tfhose disclosegpin U S. Pat. g40. 4, 346, 078,;

| CHEBBASONA AFGRI gﬁml Gl%ét!}lhqréqart{\@lg 31 xbA32u GNP
95/ 2309, WO 95/ 3 65

in which

a) Xaa at 47 is Asn and Xaa at 63 is Tyr (HV2), or
8



96/ 25426, WD 94/29336, WO 93/18060 and WD 95/01 168;
and European Patent Nos. 648 780, 468 231, 559 046,

w®4d5/69849 185 390, 526 877, 542 525, 195 212, BOBRUSDB;/011549
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364 344, 530 167, 293 881 686 642, 669 317 and 601

P T g o PR kB TndR A 6PraRR, aﬁieqr

aSc)tXh@ at G@H@ﬁhsor Asgaihﬂl)(‘dﬂaﬁm GPA Er(BBV MhioalTi

ment i oned i ncl ude (R) Cha- Pi c- Nag- H knovvn as
i nogatran; see International Patent Application W

o G EF 0 N Bhoun oo et agat ran: see

I nternational Patent Application WO 94/29336 and the

f _abbreviation er ei Parti cul rIy eferr
\?%r}gql A YT hAT BSR GV%TF%@F%%% Cﬁ%ﬁd@é@fl&ﬁu g Leu'C (ﬁ%

X|1rrel agatran.sQ her argentine derivatives ggy be
useful in the present invention. A novel class of
s\yGluleyiSer pepMatl€ys bisLpe6ly dgslgnEys Hhheu Gihbéi t t he
t hronbi n cgéal ytic site agg exhi bi t speg'{)fi city for
t he anion ndi ng exosite“{ ABE) of al phat'hronbin.
TheseGRAR G99 snQEihl @8 VAThH G & GRPTEI Bb A Hrb) an
active-site Specificity sequence W|th a restricted
Arg Pro ¥%issile bond, %Ql) a pol ymerﬂ@ | i nker of

si,dugs t i) an
AE% eéfdlg A ng ?%W%Pfle ﬁ‘lhe ﬁ,'o Gﬁl ﬁl%%qhﬁlr(t}}
C-t er ;m nus, such assbhut not Ilmted to, Hirulog-4s
[(DPhe)-Pro-Arg-
Pro-(dy)4-Asn-d y- Asp- Phe AQu-du-lle-

pepp%leggyﬁ k@gﬂd gﬁ%e pent :ogptcit ng nal hirudin

(DPhe) Pro- Ar g- Pro dy; and bivalirudin. The hirudin

ounds used in the jnyen o can be in the free

£ QI 202 A (B HER (i SraP D Ha AT &S L oy
cqnt ain freesam no group ingseveral am no agid
resi dues, the conpounds can be in the formof acid
addiutGlyises Akn ¥ al Cys Gablys @hyi Asddyst Cynllsbét 6lyaBe i n
particul ar (F)har macol ogi caH y accept abl e3§al ts with
conventi on t herapeuticafly acceptabl e”aci ds.
R@h@? 'Ltyél';Alsié Ash L YBRIVGl 36t B3y aneGRYPiMslLiys pagi ds
(such hydrochloric acid), and al so sulfurlc aci d,
phosphor35c acid and pyr‘Bbhosphorl c acty.
at i.ve, o0rga C n

ar en?%ﬁﬂ]ﬁso%‘lsncég’c@g's’gipg%% GHISPI é%zﬁéﬂesulAfsglﬁ %Ié'r Asp Glu.
p-t olsgenesul foni ¢ ag§d), or I owergal kanesul f oni gs5aci ds
(such as net hanesul fonic acid), as well as carboxylic
acids such as acetic acid, lactic acid, palmtic acid,
steari e i r
Stear ! Sashly b rIR) Sul S fadel i ERCREALRng Sl B
| pviery stoucihs bydoott2samisofacee at:taebbveyﬂmrgus@uby 18010, 9, 6,4 or 2
several .am no acid residues, which carboxyl groups
i FPERQ acidy Hithe aﬁgﬁ“ﬁEF%r to the entire peptide, they

can also be in the formof salts with inorganic or

or gani Capigadasly prefgrred desginigiohydmcompepndsdre thase of formula I in
I

RGP AT o8 o e IR o) B 2 cbp O] S TR T i which

niXaaag dnicoyst and X qagt baseTytHowever, as they contain at

the sane tine free carboxyl groups and free am no

gr oups Theeyst pRiferaddsfruden is desulghatshinidaf HVINRvingahé ﬁ>rmula Iin

Phar macol ogi cally acceptable salts _are preferred.

" SHEshS ARt 7@515 pyd 4 atspaeibles, St ST & Bisgad Xoppa2 1 ls the peptide
retains the biological effectigeness of the free acids
and bases of the specified conpound and that is not
bi ol ogically or otherw se undesirabl e.



One problemin devel opi ng a dosage form cont ai ni ng
hirudin is its poor stability in aqueous sol utions and

wo mopoywdey form The poor stability can be seePCTligI005/011549
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hirudin is analyzed by chromatographi c nmet hods, such
as_rev ase HPLC (RP-HPLC), MONO Q net hod, or the
ﬁﬁﬁiﬁme‘iﬁg‘ REUHPLC met hod: A Li Chr 0CART 125- 4

gg: \ljgﬂf&n’%{ﬂ}%g g}%bégb / ﬁ,ﬁ%ﬁbgﬂ{vgg hrg{eéa]f%%o tPe ﬁi?udS n varlant efludan,

aget enhirhdihe4ANBREQEribasdPhy', TUFYob3- d%ﬁllﬂl%&hlﬁld‘lﬁoﬂeﬁxr@dm,
anmoni um acetate in acetonifril e/ water 75) .

emdi¢hos descriped frovemaencanumb e 418f Reropedr Rmﬂn’c e EBfB @ 384 712 and
m. / tlonlsallnear gr adi ent

st'ht? Wéag?(%@ﬁ(ﬁ Wi th 23% sol vent B and reachi ng

46% sol vent B after 24 mnutes. After 2 min at 70%

solvent B the colum is equilibrated for 7 min at 23%

Soky §RE TG TIMONG & MGl Sl 8 @@mshmauc% LBl iydin can (v

be anal ySed by FPLC (fine protein liquid
chr omat ogr aphy) using a Mond0Q colum (10 m particle

S hased, fraom The
eiengiaae e Tole SRRl e T U

is 50 m\/II—I@@O\II—M |n H20p|2|54 5, and solvgnt Bis 50 nmv
HCOONH4i n H20, The elution is perforned at

r 66mGLE fde g 6181@ C@@@ VakThiCly Gludaly Be Frofys Prw

m/mn. T#e bi nary eluth(?n for the fipst 5 mn is at
constant T1ow of 20% B, tollowed by a Tinear gradient

f 1IGi S &0%0s B\ shA spSGbyBA spvitie G GilurletBas GlaiGlu TyriLouGes at
100% B after which the colum is eqU| librated for 2

mi nut’ds at the start? ng condi ti on®'of 20% B. PROPAC
METHOD fiirth&C AdYrBQIHk}lel' %Q?(%j, 1%1!11991'1;1{% hzivuflé‘&jélgyed action (e.g.
anaIyS|s can a use

Eﬁﬁir-lamchm idestribed 1I®Eu1t0|pear£%mtdﬁ1 @d? Farn6l 60f Another embodiment

R P A R b EEMREE ot NI
Ci%bﬁﬁﬁlsﬁ)g":?%ﬁhtff afgﬁrlhncgte)i at RN Qn‘ﬁﬁﬁ?é ah&/of €Q6‘rm1§9§ VIﬁr!ﬁlother
Ais 20 nMTris-Hd, pH 7.0 and solvent Bis 0.

| nmmdms:nt:@ﬁbc inyentiot, |acbnruﬂmrva51am has $0%2@unors Homdlwglse(@mmo
di ent fro 28% B to 54% B over 60
n%%gtléeeélﬁgs ?t ? Sgtfoemb méf)rf‘n / mn. Potassium

phosphat e i ncrease the stabilit

P At biredinpised i e ptessTiaeongn B pe PRBHHAGEYcally. o.2.
Oel?en%mgdéﬂ'ﬂ?%ra%iy E)hFec%gﬁﬁﬂtt tebHNGRE] @byRAsANti SR o leeches.
freeze-dri ed pharneceuti cal composition conprising

hi r udi gar(:;}ggggg '}Tl%égBr%ﬁ?ﬁQgﬁtﬁmﬁﬂg te2mSYPAnt” fofers to protems

freeze sition e Invention may
p (rodamspexiybifiog mtithroarbotiaetdvity wiich diffan fioin mtta/e hlrudln or

By hitn R B sHFPle o S 6 S D S Bapea Ratent Nos. 352

ppef %@ﬁzyzz%b DTB@@NAUH&&?HQF&Q%G RSB B @r cahtbe FRdpaR& by

used, in the solution before freeze-drying, at a
nolethoids ann frrthea0 elg. tsite@lietep muftagenbibyis t:lroomi @ndlexmessed in

not lim t o,
itsrp R By B AOB et geE and Shaof s trefhiud
gl ucos mal.t | act ose and dextran. The preferred
sugar si%ﬁ""élaﬂﬁaﬁ’l }t"é’ldlr&ﬁgatt"i‘@ﬂ%ﬁ ‘Bgézed'lﬁ}‘féorgﬁ%gdﬂttheo?re% fpvention
' E‘retﬂ‘x%dﬁloﬁr {i’%ft%% \f/ftﬁ §t21%as‘f| 'E}%J 194 SrE%de%%téx‘ﬂﬁﬁl gpido%cids,
produce aconce ration of from5 to 50% (wWv) and
pe.ef the ditalgment eomsiStingof the last C-terminal amino acids of the known sequence

in hirudin), biosynthetic analogues of hirudin (e.g. those with up to 10 to 12 amino
10



20% (W v). The solution before freeze-drying is
preferably isotonic. The pH of the solution before

wo ewenr®7ay yi ng may be from4 to 10, preferabl ypdT/082065/011549
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to 9 and nost preferably from6.5 to 8. If desired a

citrate bufdf be add t ol ut

F PHgS SSmARTetLat; <ORpRRal hGiRPE) T Bl AR S tow
MAAEdull 3t v&aﬁ%ﬁtl'p@ @dettsa%wtmaﬁbmnﬁlbamso 1to 0.5,
preferably fromO0.1 to 0.3. The concentration of

hi rudi 'T’réf@rr&&‘ﬁlr&ﬁi)lﬂtlhﬂﬁlt&@fl&rl@def16@/%@169\[1&' ﬁﬁéﬂfgiépgge—based
fronD.1 to O ng/m, preferably from 20 mg/ m .
Titiaombeembxbdnorse dr lprtgnm‘clpm gols¢idl i \eelgbtrpdpcdgbwdltb@mbm

2o idsn, il v e AaCktr bt ShEu it et BLBHGag hpmoin

WadHbitork REthloRe Wb Fdul et eUinkagesi snddrSwitis b aldi€ul R fvdigit Helow
periods although the stability in solution is not as

g d@@lO agddnedudes dhsise deseribed inrbe reveayy paphr by ¢ lprsoerein. Blypd Coagul.
. ?@4@@‘3@1 les %gﬁi he ?ﬁ)gé/ 819&1 geta%nf[f § aet‘ qu I439466'078
ouc (1t aSedin thé pro diict T oni sta

armeluﬂaﬁsnal Paenf AblblﬁdudﬁmWI(E%Yantﬁer V@@@SD@GSS) WO 95/35309, WO
i adm nistration syst i ans

ens.
862582600 RN B SH0and VRO SIDkA, a1 Berppsn Patent
T COIFPRN 0 t r

Ii{ﬁ)sh(gr maceg?% giall %abgégy??ﬁ f]8pr ogf 536 5?}{’.52.9,552’ 5212, 362
cOﬁﬁ,oasﬁﬁcBMhﬁiO ey 2%33 880 r6‘8é 68 2,b09r8d Eranp 169$ 469.0gi cal
conditions or by solvolysis to the specified conpound
or to PrefbasdRoemblecalat Weightiptidbibasediahtonttin fihititors include
compound. Prodr ugls may be identified using routine

(&

t dhctsmkneiss cllsstinely3s flﬁré‘gaﬁr@ns vBaW&u@r gdrans varchhmaybegs
{
G oftaliBRAintal BOGELCH] 2R AL S (G RABEHG, scc

e (I*llttl@ldtlbl}al Hateﬁlmmgafatldn W&B3Aavi 532 and1tH8 Bist (ﬂ"rulbbi‘m’idnmdstherem)

I\/\gﬁgg@/ 1‘8%%2/ “(g@ %R)FI[I Zglgov%ggsgg%glg%?a%ﬁgpelﬂe%&nal Patent
Ofa pBYi kit R 005/ 2993 6 A8 Y %&mﬁﬁbbrﬂhﬁ&fg tfein). Partlcularly

Krogsgaard-Larsen and H Bundgaard, Chapter 5 "Design
aptef@ppl thoeobio mivbitdes miudgsﬂqlagayra&mn@&m@mran pOther argentine

1 199 Bundgaar d, .. Advanced Dr ug
Dé Yﬁzlrvﬁg ﬂﬁé\%&h%‘n the %’@#’?W%’u ) H Bundgaard et
al, Journal  of Pharnaceuti Sci.enc 85 (. 8) ; .
and o) Anovehilageel supthgic pegk e Boptoar esmerit 3G e thrombin
( 1‘8§1§1}10 sﬁ@&nﬁl é%fhllymép"églﬂcﬁy shaaé Eﬂnﬁﬁllb ﬁﬁn‘l &R)VSRQF] ARBEFof alpha-
herei'n by reference. The” anount of desul phatohirudin
i thrombirf. dhesel pepiides, c@lepr“bfrelpgm yorwist ef &) alvecttyze+s¢1w,Spec1ﬁC1ty

effective.single . u ose.th ...be r.epeat ed|

C e Sita Al Ale PR e ol Vig Sad FRER Fifiel g atveyt
WeRlkdies Bom @R IBA 11Qen‘gﬂlu Biiif :HﬁABEtl’ééﬂ AR udnte 8Mdh as that
unit dose and the admnistration schedule will depend

upbiheéllrﬁdmﬂéﬁer@nnwswwbras butgnat Hmlrrwdtt%eHlpldpgér{(Dﬁm -PraeArg-

t ndi S, | t

BB OGN oSSR AR L S
Oferinivexl Hiadih poptidS-HidBr64; hbyvestripeptide €D-PUBPIo Xrd-PRE-Gly; and
is effective to inhibit angi ogenesis, but insufficient

t 8VeHU¥® subst antial cel lular death by a direct

cytotoxic nechanism in contrast to cellular death as

a resu ITbe bfrudlnl@pmppmﬂfﬁ used arthe byenkeet ean hernthrefreoformbut also
E% hfat% lear. lg%thg gor{tg l'f"ree: %gqg rmér%tu 9“91, l;.Mm o acid
par y In 0 BI'od 1%

|b| orna ion d \Vesse
Preefcﬁegbhe/corﬁ;hﬁmaé tachd iviehafogmadasdsidditiontsalid. t Suigible aCId
anmount of desul phat ohi rudin

11



represents from about 0.0001 ng to about 200 ng
desul phat ohi rudi n per kil ogram body wei ght of the

w@aiosei749 nore preferably from about 0.0001 toP@bhUS005/011549
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120 ng desul phat ohi rudi n per ki | ogram body wei ght of

th ati Sti rab from about

g B0 et B iricsl Pp TR AR IanR Tl v sgugntional
Weth@aPeuballyNRcHALH1€ Bdids. YRéprédehtativERiotgddi e @dodit YiydroBMic acids
about 0.5 ng to about 15 ng desul phat ohi rudi n per

kil$ush ra&hy@ogslomea@ﬁl apd alspgulfic asid, phesphoripgeid and
eTPLRrn; O ReBbert sl PultRoRlas e Mpprigyiar grgnesulfonic

patide (uch hobdreenesuibnivet gh&luaﬁ:rsﬁlﬁcﬁﬁlc adilh)’;‘ ot wwmhfl{anésmﬂ;fomc
Wil | E)r ef erabl y coa;or ise the desul phatohirudin jn
artidhisush a3 methanesylipnig 20idd pswrell apcpEbox it rcidpsugn as %etlc acid,

f t
mi):fcﬁc %Elﬂ geflﬁll?tr ez%cfé({r gggagp%ig nggaalgpgclc‘f\'galaaﬁc &}@%’Q%blg 6%\%1 and citric
Oa&dths l%ch'er $bd= vanpound weedlmrthe mvten@oraalsmcqanmnsi freocarboxyl

phar maceuti c acc ble salt qr ip vivo.cleavaple

D SEPag T9HERLaRTnOH et B Toe] o pggar St Character
( 'td"ﬁllelémlfé%eﬁﬁ@@ Wéya&h'afsotl:feeiﬁlmgefﬁhﬁ o@galmln%rgamc or organic

i ncl udi ng ‘hunmans, it is normally fornulated in

abesss dagcediin fposasanda ndlcwhaomemnuuaﬂ;altpr eradjocanmenigm salts

pﬁ'ﬁ%‘gfi%,f‘g%%l Ia{%l?llqupe@ R)S/l'léqtg{lxﬁg(g O%lﬁ%f accgﬁ&t;l%e?%g&: rgtrogen containing

PBadeMBLRHviet ak tHetBARI AtQRe $AAa tiri® B t&BSxy] groups and free amino
desul phat ohi rudi n or a desul phatohirudin variant, or a

pﬁmumdb@u ¢@aﬁl$wbed@é]é¢)f0é@iloé inpgr salisy Pharmgoplp giqablaagesipéable salts
ene e

DR b NS DG AR 01 8 gy s

okffeatviehess of Bie fr@lmrdmme bhses alf the spe@ﬁﬁxl adrhpdursiaind eindt is not

or carrier is neant a pharmaceutical vehicle conprised

obiodogiealkyrqr gtherfiise ulngesﬁf@Plebl ol ogically or otherw se

undesirable, i.e., the material may be adm nistered to

an i ndOneelileralin Agyalining 1 Aesade rmyeataping Hiudingg (thpeer
F%&%léfrh a)gin?a{q%eé{%%§ﬁiéfgﬁ? Ifn?d Qll %I\x%gf f;o%ln elfhe?%tbis st%ﬂl%y cand be seen

US manner wt
Otvdheﬁ hﬁo@memamly?zedfbytchﬂ)mﬁwgraﬁﬁe tctioak, suoh ayfeazbtse phage HPLC

i ch is contai ned. Suitable solvents i ncl ude,
V\A(R?Y@IRLCF)» MQ%@.%H?G“&%%@F? QP AyX metdonydri ¢
al cohol s such as 1-butanol, 2-butanol,

3- met hW -HPbGtragted: &Li@trthR[r BSoheaiomn isnweddMeasol |
giycoPSphaef }]&FM %dg n‘fu&%,b] orl]oelor muérk‘ya?lﬂﬁ{o%g%ne? ?ate in

ne&dnymtrae‘/ataaatr €10: 9($)Qbutr)y bol&@rﬁlBiise);S% cﬁﬁmh aa@teﬁeah e;
nmet hyl et hyl ket one; di nmet hyl acet am de

DMVA) ; .
1 aq&t@ﬂlﬁﬂ@ MRl K3ATEDR ATE; ehzlos_us a@rfmffrwwaémﬁ biage flow rate of 0.5
By lTh§ %Ha élqﬁoﬂ R}@ ear ?r@&llehps‘%arjtlhggt tuilig% 1%%1\'}?%% solvent

e an org n|c SO an i norganic sofvent
FBretddaremhn% 4@% eolsait\Beafter?dymineteaq Aden? mon anm%quh/emsB the

w ||, be readil I ecj by one of ordinary
sﬁ?llumnllﬁeillﬁ br&f'efifg’iﬁg'f) béﬁ}ésgf’e@cﬁ vent will depend on
the desired sol ubilit the nature of t
desul pREONRIG Mmogaﬁ*mﬁ@ba@gpf@wqi@p@ag@analysed by FPLC (fine

g?o'&é gltal[l gf}&ﬁ&ﬁ?toéﬂﬁhﬁggg%t Hon g]&’?ﬂ&m?{/ (gél% é?e 5195 5.0x 50

( aoh, plirdtasgfirdh Phiiveacs)| dhe Imdtl;odaﬁasitwa]opbxhbp ﬁhbau@eugy, Basel.

etk rorp it BCOQB i B0 PECABetmaisghenEis 3 mig pigpoNTL

of ordinary skill in the art routinely consider such
factors in determning the apgpopriate



anmount of a solvent in a pharmaceutical formulation.
Thus, the anount of solvent included in the

w@basosoeut i cal formul ati on may be est abl i shededpusivosel1549
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skilled in the art w thout undue experi nentation hi

one he anpunt of oIve cont ai n. t he

B HeP ot o e andE Bettorgeg s55an FPéurteégg"%auwne@oﬂow
bYaté’ 8f Ha®n1{tinV )T}féfbufld?? mlnah 'f&fthe Hkst @ mﬁnthmﬂﬁ flow BE20% B
desul phat ohi rudin ( i onal %ato ether with a solvent)

| £olhmbédma)lnwacelradleet from 28% Bdo oY B ower Kuminuigs, #ne 2 minutes at
[ ed .t. S IUﬁ]Ch| ut.i o
{)% énattt T. wh1§:)h %e cg nr 18 Se 1(1) E)faq?dl ff’())g mu %detgg ﬁartlné,condltlons
sgfg@%qn, water, or a mxture thereof Carrlers may
i ncl ude excipients and ot her additives such as

di | uenpROMIRL MIPEIOD: ARty HIbASRA M ethdeiok hiifidiAranalysis can
enul si fyi ng agents, pH buffering agents,

pabe be usgd (\Telgng,a"ndettaﬂe"Chaz@cteméom e§thegdramidted Borms of
s ven w addj ti.onal e .a
SRR, A Ry OB SRR A« proac

pha\n m@ﬁwkbmge telufml (250 AsMMfi.d oA MMt is uBade rBalvemt A is 20
e not limted with r;gard to the particular form

ar
uged Tris-Heh lpHn?i P prgysalyat Bos OpeNeCleia Atelspeastic ?la'flfmsfor 5 min
otat ié%/% iPLASERE bg Q\ﬁ%@{lﬂ Ogggdle 880,18 djg d}‘) A over 60 ml(rjtutes ata
SUSpensi ons, er si ons, enul si ons, contro
rﬂbeaaEcﬁdEmmUaﬁnons such as nlcrospheres For

system ¢ admi nistration, solutions and suspensions are

prefer Peﬁsmﬁﬁrphbgﬁ@te e ket todhdredbe taddtatsl Bty offinadin (U.S.
for sol utlon suspenS|on dlsperS|on

equegii 139 6 4)}6 M1B BS pqgf@pggnglwe tg:glblgwgg@ent Rf tbgé}ii@ﬁem invention
t ggovf& ! %J 8%18 98%&1@ i c%gléyﬁ?ﬁ’loh @{}ﬁlgﬂﬁng it n{ﬁh PRh&ium

Iona I Oha
| phosptiate aﬁ@a sﬁg@ﬁthl &eezamﬁ-ue&mnnpbmadnsof thel fuf\enﬁon may be produced

anti oxidants, tonicity-adjusting agent nd L

dBY &THERE &N aquePHTSLN L %ﬁtfl%\@lgmd&aﬂﬁseaqsistﬁel Feezaetraing itin 2
95&%&?ﬁ6ﬂﬂ Zl%a_organlsns particularly in nmultiple

dose formulations (i.e., forrmulation for a nultiple

dose v t. ’

oo T bR B 0 OB Ao E o 1

Cc Magicdged, hetheabkoioh befoehfredzedieying/waahoelattyastdtom 0.1 to 0.5,
chl grobut anol, and comnbi nations thereof. Buffers are
uBEderaply i P4 t0§-35t abi | i ze a sol ution agai nst
potential chemnical degradation resulting froma change
i n t he Stidatlebugarsonpclydg ut gginoghméted tef, feangitply fphpleseagiceose,
S 0 t h
SR L B AR Wi BOSR" et g
ahﬁnﬁllv@lcaﬁmtﬂebzhlesd ar lﬂ%’(cﬁﬂ&bf sugat inrthel gitu o b‘hibxiedfbeze drying may
npl es of antioxidants, include sodi um bi su
aé%?‘&heasé‘é)ﬂméﬁ?%ﬁ‘ sQnepntrationd drogy ffbﬁw(wé\ﬁfaé preferably from 5 to
h l\ate, thiourea, ascorbic acid, sodiumsalt of
en di am ne tetraacetlc aci d, and storage in an

' nert Qgs chlutlgn li) eege H}ylr)llg-r{g»gblrgfle}a%wﬁg{)'# e P%e&ttﬁe

are use

r esluliér Befofecfarut altyncgwmays bél ﬁbnﬁmems ppeefémbliymaﬁ en.b © a@d most
hypertonic relative to a%blologlcal sta

EReehpRRIY fiom 6. 51ip &i tlﬁldeégeqw ity e n@yet@tqdeﬁwe@e selugon
S Bé’fo%éé}% Qiﬂllgg %nlg' %Hﬁ?ﬁ?g dCGIS; %@ I?I?d'léﬁjt?%é W Gtrate may be

dextrose anples o etergents

i frohu@lé to 0.61 prefeaatyly Gomahhil emD@B. det er gent's; noni oni ¢
detergents, e.g., polyoxyethylated sorbitans

(avai | aht eoncefedtionhd hitdBENG i sohaion Bef@rtnfleCie-Ayiig mapbe from
Inc.); sorbitan esters; polysg§bates; pol yoxyet hyl ene
ethers (e.g., available under The TRITON(tm nanme from

Uni on Carbide Corp., Mdl and



Mch.); cationic and zwitterionic detergents; and
conbi nati ons thereof. The anpbunts of additi onal

wW@ooupoyeEmd S t hat are not active agents will vargr/us2005/011549
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dependi ng on the solvents chosen, desired formof the
far.mulati o a e of ordinary

s@illr{ﬁ 5??1 41)‘81’5’??&‘%‘8 tﬁ‘é?@t‘ggﬁ%fn erﬁsuch factors.

Thus, e .anmount of any.pantieul Ay : f
conponterﬂf’ frgsae- edégf’(i‘b% ilég N ﬁoé @iﬁa‘geg%g& %’P{@g Withopt the need for
ardfriérhit@Worabtd UR 2@XiR6H,| afRh ihdtpreduct Ryybeeakrddissotvied in water, the
anount of any such conponent prefe

_ ny , rab‘l?gl)g1| does 'limt' .
exesubing Fobaiby isasasteblefordlprs pestods althousl the stahilityriggolution is not
conposj ti.on - j t] l;g@% einaform
sﬁ?g%ooqaes tﬁ%gtaﬁéﬁlgf &5&%%}%&;&@% npl gp'as t abl et s,
| ozenges, har.d or ft capsul O [ :

L o055 e RS BRO R PUE R Blo B oy be st n

I BRI Pb@Sotiof YoF WAL afpbiles, Dre-filled déwtié cahbarsgriffes or multi-
exanpl e as creans, ointnments, gels, or ag’geo%is. or doi I%,f
sefimnisirationsysiempehas siutjons may of gaimse alsp e usef ymediately for

[ n{j;al.nattl o n(f or exanple as a finely divided powder or

a P YUt a8r osol ), for adninistration by insufflation

f I fi.nely divid :
par ent aPaRogaRHe Y s Mo HEL g RRE el  Hharpapeutically

agHEDHD1Opro@hlgy’ i%0|atioPduh@that ffak B¢ ebMitsted under physiological
subcut aneous, or intranuscul ar dosing or as_ a .

s uppditipnsoenbyfsotvol ysis talthrosepigied crmpowikerip @ pharmaceutically
conpositi ons 4 nt,e r | i r '
e SRR AAThS PRIGh g, FEMRERR e foline
angbhalqups RERy tthy ert afaribes fofus bifrodrugs are known in the art. For
phar maceuti cal | y- accept abl e ients fo

ex&i a taij‘Let s, edited
f sxmples Posichiepdie deF Vs s e, expmgle kPP Ughts”SfES:

as. | O I ' ay &l 92, p. 309-396,
o R ARG AT NN MBI M AORRD N 6. 9, p. 309-
agdhédby HcWiddercetral. (Sicadanhic Presa) i8h);cblat Tdxtborkalilhyg Design

t h 1 . lubrigcati
g alpeeeardicd b wara GlraRr o onid. Chapten s
agent n?gg%@ﬁcﬁmww&wﬁg@pg&Hpmaﬁa ydag.lmgtganga,(lmq; c)H.

anti - ox such™ as ascorbi c acid.

Ta
f Bundgadrd ofvamead Brugh/vanelevirwse 8at-88 (K1%2ked) HoBundgaard, ef

nodify their disintegration a )S

o G et G BB e 2P bR D SRS Kakoya, eral,
gashdPiFALER BIIR] 33: 6@2(198:4?], chéh bMPhiok és dpeificalsy mbbipotaged herein
and/ or appearance, in either case, using conventional
cdntrefegeregent s and procedures well known in the art.
Compositions for oral use may be in the formof hard
gel at i MMiceamsaing of desulphitohiredia imtreifounylpdereigipssieraply a relatively
mxed with an jnert. solid diluent,  °f 4 .

cAPE: shiteuar SR 4o5F el g Eteaie B AR over time. e
SQivler §BLASd O EaIPSMERS, drinodihs FOL dvarsethe\wetuangnedit émany unit
is mxed with water or an oil such as peanut oil,

| i dpse dnptheatimimstrasionsrheduleowill dengpb BN & HERRHSE f3dors, such as

general ly cont aj 1 Ve d.ngredi ' i .
BRSPS OGP0 e S L Bghe o
agaRibftionssfGRgidgefedi it amohnyfitie¢ tedutphltohirodie, however, is a

met hyl cel | ul ose, . hydr oxypropyl net hyl cel | ul ose, sodi u dal
al giepabehatds pifegtivg |t<bmhms{o ?CS@%#E NSYHCIERT 1) CRHRF S&Eﬁﬁa“ 1a

acafl iy adleh B? LG QkothEik bl daBaRgR h ToRtAR tPSel ubE idedth As a result

or condensation products of an alkylene oxide with

f adftighiationf @hgio gencsisp rethe sbytoxesfivigswpkatehisgtintthy requyred
condensati on products of ethylene oxide with |ong
chain aliphatic alcohols, for pxanple

hept adecaet hyl eneoxycet anol, or condensation products
of ethylene oxide with partial esters derived from
fatty acids and a hexitol such as pol yoxyet hyl ene
sor bi t ol



nonool eate, or condensation products of ethyl ene oxide
wth partial esters derived fromfatty acids and

wheooshoi74@anhydri des, for exanpl e pol yet hyl ene BOI/DS1085011549
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nonool eate. The agueous suspensi ons nay al so contain

o Mg BP e i T it NeRPloaPkelRE o

nts, flavorlng gents and/

aci d col orj

svvee% eﬁ’rerf@raab/ ﬁwse%{%g&awggaw%@@abl%%ﬁ:@ﬁgw 96 dggulphatohirudin
egﬁégcﬂﬂ@om Chduy 0360 P A Plo ABSut Y rf?% dés‘i’lﬁﬂﬂﬂcfﬁﬁgm%r kilogram

pendi ng the active |ngred|ent aveget abl e oi |

( Sadhwarghtofibh patlfmt,l momlpreferablyl ﬁrorsebamté) @141 torbowddAumg

oi,l r raI 0i J C affin

o fetuess i KR aRigpol iy e tatt, REYL Rk Rferaby from

ageait oawialn n@to%%ﬁt/\@(mgmﬁlﬂ%}{h@(ﬁlﬁﬂdimp&ﬂqﬁgia)ﬁ b(ﬂiyﬁﬁ&lght of the

Sweet eni ng agents such 'as those set out above,

f patient mS@gm@prﬁf?yaMJe frasdabgut @5 prHie abeukl fbmlgaiealﬁpléatohlmdm
| it

BB A2 TR AR SRS BBl 8561 Y5tk o

aabelit 1 @lxﬁg)&ésalﬂhhmhnﬁmeffeskﬂdgdaxg oty wesehs ot thalpadedtoln terms of

preparati on of an aqueous s%ﬁpen5|on by the addjtion
ofv el E?rcer@n@ﬁépwlgtw aiH preferablyrGomprisp fieedgslppatohirudin in an

t 991%5&3& ﬁ%ﬁ de"ht @'O@g?r\ﬁ' Ve gf)oﬁ@'qul'tngé ?QFreferably from about
suspendi ng agent one or nore presérvat
S0idateYdospeutsli w Yarandetdst pugfagidp tfionassbus 0Op entdVatg about 0.5
a%Fnts are exenplified by those already nentioned
v&: Additional exci pi ents such as sweet eni ng,
flavori and col oring agents, may al so be present.
ﬁwgaceutical conpositions of the invention may
also be in the formof oil-in-water emul sions. The
oily pﬂxag@lerrwsm campeg@d @ba@hmace@mﬁy asceptableesaliiar in vivo

A AR haRl e B ThEBPReBi usER RulePe BIPRAs
e pfdhisich)iofghangesth snoliedin éﬂi‘umir@r it @(@'fﬂiaﬁy formulated in accordance
naturally- occurrlng ﬁuns such as gum acacia or, gu

1¢

t Mastandand Phagnageaieal PECHER 25 %@lq@ﬁé@%‘ﬁa@lmwoweﬁ é@cordmg to
o HEAEHmeh S b Rendih L BroQlde¥ihnfthadBBhed Somposition that
examnpties slemﬂphammmdnomi @ddselphaohiredin dmm; ¢rmpmnnmmtleally

of the said partij al rs wth ethylene o h as
pé‘FCfBB??@tSP&IOéHbW%F‘SF‘Y ?FRFB%@%%{F@/ aSr#é‘m@

alas%@cl%%}{ %&tﬁ ?Pﬁﬁﬁfc%hﬁ&lly ak%%ﬂ;‘ééé&l%@ oPEef‘rﬁ@xf VE’;‘} ' ve

agents. and elixirs formulated wth
s mmmgcdgeamwtsblc hsodeeng bywricﬂ 15 rrmanwptmwagduylcdl vehicle

sor bi t.ol s or_sycrose al
aeipethor 3P aat B st SIS LY iR Biemblegh . fe
agffdrial A9 be B@ﬁlﬂﬁﬁ@ﬂéﬁ it ah indPABeS afong ﬂ\ﬁtH‘YﬁM dé‘élﬁ&aﬂﬁuﬂuﬁm

the formof a sterile injectable agueous or oil

s Widthevisiausing wiy cmdem@blb biojagieal bﬁfc@@l oammmin@gn adektemigns
procedur.es_us or nore of te

dfnsarrJlrel T Wit ary ofqgc P hﬁrg coamgpeorx]]tents grf; Hle %ggig%c | %al ggm}ﬂlastlon in which
whtii¢ borh@red.been nmenti oned above. A sterile injectable
preparation may also be a sterile injectable solution

or SuSRBERI8oliéhtfindRIde hdut AL RRLE A Jh¥tsas &€ Roabhgdric
di luent or solvent, for exanple a solution in

1algoknls MSdkbut&q@p?obmtamwwwlabutm mtltyél -propanol, and
pLe ar.ed e, a di.ent

CHARRDT S B PR RRE AP R B lbdopfy oper ey
Ofatimacy; ¥thiyPaqeedtd ety ddethiel BubwtyBdcetahs; i oﬁﬁdp@ﬂ acetate; methylethyl
tenperature and will therefore nelt in the rectumto

rel ease the drug. Suitable exgkpients include, for

exanpl e, cocoa butter and pol yet hyl ene gl ycols.



Topi cal formul ati ons, such as creans, ointnents, gels
and aqueous or oily solutions or suspensions, nay

w@enesnsi7ky be obtained by forrmulating an acti VBCT/US2005/011549
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ingredient with a conventional, topically acceptable,

vehi cl e.or  djl uent . usj onventi anal oce es well

B RRe iRl e o TR T O RmARRES Pod Ton by

| afkdthylakyiBpdiRY difetiyd stilfexid MMEO);aankiithelide. dTd bdebnt may be
powder contai ning particles of average di aneter of,

f 6 OrsRRIPPO/ENBYY afrinorganiy Splveets S urthprngsetie polyeny angy be aqueous
c |.Si ei,t ' i nar.edi I - '
TR h00 LIS pPRLRA Lo @G Rin Al .
S ukdicast doainoetll ddfead pawtedesired solmsilifyf tatriaure o tHehen
conveniently retained in a capsul e containing, for
edespithatohirugdiy, arrl thg dgsiredrelegss GhaeEsEsS for use with

a turbo-inhal er device, such as is used for .

i nsuf f The peruefolisplvertatentigdhe fosmaiation oYl veg Japghding on the

i o $ ; e
T b So G DETBL B b BRGLBI SRR chosen,
anafidithg edsitad fdia e itrecfothalanat (eve, sohgioddsispénstor, Ber). dhose of
an aerosol .containing fineLé%diviggd soljd or_liggid i
dpespnasy skilldp thectt TouHASLY $enBs Sue Betory Wleteraipipg i appropriate
Y il e f i nat

p e N A A B KAA B, P 358 00 JTvent
ainchnigé dn the pliaspeestcah foretudatiod nopyaet dstaplistfedagt those skilled in the
ingredient. For further informatjon on fornul ati on

5 &8 IR Bt Widus g perienie|qprdn §16 FpipeBh difsTRRINt of solvent
MegH i Bdn thB EthiAdon(EROH dboliP®s P9 bySRAM IR atilut 50% by volume
Editorial Board), Perganon Press 1990, which is

s pefe) dfi fomhilgtiomcor por at ed herein by reference. The

anount of a conpound of this invention that is

combi n&dond ¢rhbaaiima ety thewiesulghatolprugdint @ptiongilyadgetherawith a solvent)
singl.e dosage formw/l| necessarily vary dependin .
uPFRdEhE herdten |- &af SPULPRISYRAES Eafrl%qyt Ligfiigd 1p g gpu g Chloride

ag&hfi‘&r?#er APl E8he £% ARG e sB1ulioh, THtakd Rinddrt §§lg§8¥1, water, or

for oral adm nistration to humans nmay contai n,

exanplues thereom @urenrgayondude ofcipeys bphethetidditties such as

c ounded with gn.appropriate and conveni ent a nt. .
oATESRES S Gralley R AR R ar Sl IR BB hiso oling
P8E R brd¥rviaevd@hindothe liRe TRS ddsupBRPARIdihOddIvdaA b @ny additional
unit forms will generally contain about 1ng to about
5oompepenfs aap addedit ¢he qaiadnémixedtor furt her

informati on on routes of adm nistration and dosage

r €gihvesylagerss Chapter 25.3 in Vol une 5 of Conprehensive
Medi ci nal Chemistry (Corwi n Hansch; Chairman of

Edi t or Tat pRoarnadguticBefoganiatiotd efike i8St whieation sre not limited with
speci fically .incorporated herein. by reference. The
p%@g@éﬁ‘i P%&Fﬂ%{oﬁlﬂwa?qe- ohgophmiting list LB {ered sehiveryforms of
”ﬁ%gQ&mﬁﬂﬁbéhRﬁqﬁ&h&%%%hﬁ@ﬁﬂ@hﬁkhﬁ@é;dEB&skﬁ&Whnﬂﬁon&and
"sustal ned rel ease” as used herein refers to a drug

f oontxdllad ireleast Hartmybatoons dech dsonicrpsplokred. Farlsgstsmicoddnanistration,
dr yg,..over .an ext.ended ri o f ti and t.hat .
orlfiETg SUsrRErgRTe ABRaHek 9% Mee] fimRalipd any delivery form,
seRstemtibRsu¥pensioh! @8lerdbt GnludiS, or Hicrobhef@Snagde sikdde

over an extended period of tine. That is, the

formul gf %&%ra‘l‘ﬁﬁé gh&ﬁlasaﬁﬁaﬁ AEnASEMH PRI e dr WERE additional
an extended period of time relative to an .

i porepbrens- 1Sekck additional comporsints ineldde, gbeasopleg rntimatroals,

For_.exampl e,, i.n .one. enhodi. nent t he r maceuti cal .

£ BV R Rida, OGS ARSI eyt ERS eAnfifticrobial agents
desul phat ohi rudin over a tinme;gf fromabout 4 hours to
about 24 hours.



Sust ai ned-rel ease fornul ati ons generally include one
or nore conponents designed to slow or control the

wo edosase4of the desul phatohirudin over tine. TPET/US2005/011549
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invention is not limted with regard to the particul ar
on t sed t ff.ect sustained ease,,..S ong
RES T Aab R ErostR o SRt SR e S B e
a@&ﬁnﬂawng (i.&rehBilatsh fof atndlnpK-dosd Giahe SaRMIe Bk kerobial agents
i ncl ude polysaccharlde salts of polysacchari des

i wmhéméglemnsénltyaéaébmﬁr@%sben@ébammn§hlog1@ﬁsbenzalkomum
c i

CEMLLE3 B3k, GO, o CORSps W By s
t bﬁtnahl}etosstﬁJﬁlaaelmmT&Ine\gsmstqmmrahmenb&I alegradatlon resulting from

Pglg %’?ggcirl? g[plt t%gpyél pﬁ fg%psig bu grl[% l?ltq yle a%?dcgal?tgglf gl?rates
|
c(:ﬁ?étt?tﬁ%\k afi& Egé@gg%gg Hﬁﬁ’&)@gﬂlﬁ] dre UQ%H fo?DE?e@er(/gt‘?&F gt )ﬂaﬁ9 Qfligs are

|nat|onst er eo rivativeés of
t heseptdde ta @gsadanm dmvnglrrpdl@ted &Examples of amtoixidhintegnclude

S SedFETL sty SedEpinE e sty e te s ENRS
WeHi8ihtea, AN@TBR QI ki bth 31t Weklhlen &fiarh @ t&fdabét®y dcid, lafd storage in

one enbodi nent, the carriers have a wei ght average
moh &eif] 288 (i gmoggm) disoiaitysaiiustiag egerds arg uagsbigtconiol ooty to

g%%%ut%@at % oSyt r% blﬁ"ﬁe igs gop QUL % ngpoggl&lg 3 ﬁyﬁe?tomc

S usitaienie the ﬂiﬁ@&%lm Stakie E@prﬂé%ﬁif |t(yhld£lC},ﬂzig%ﬁtstlﬂcltlﬁtﬁelectrolytes
desulphatohlrudln t hereby providin

a
s(ﬁsg Sodiwm ¢hlorde) and singyat disacepridss gengn gextiose f9rn nay
f

pr 0 ggéal%lrcllgﬁ{dhése co jlélfg)af;a g%k%@%ﬁ%}{]{ié Eﬁﬂoé\?\(n %ﬁfé t Bﬁm Rergents;
S kohibeid dletergdms algt, pohiodyeth@attd Sorbitbedl(av mladbixt mder tm: TWEENT™
perti ent s an terature. The anpunt o
c BWBS% g‘@ﬁb’ss%t?%?u egiery PRLYSqT ngﬁ‘ﬁ%d’oﬁiéﬂxé( glbylene ethers

%ugx%fﬂ%‘l‘é uﬂﬂexstﬁé’ eRatONaS L9he frot ORiASCHPRE kp.t BEdland
forrulation is intended to contalin asingle dose or
mlith.plcetickus esd zaittgrivhie detefgutsabind cemgbipatigns thereof.
viscosity) of the resulting fornulation. In addition,
t he an@heatmsim bfladiiticreid sordperetits thatl argrhdt aofive bgents will vary
envirgonnent of the target area in [

|1 C t he.
pAERRAEE; tRaFoly Bihehosetsiisiid forp of @Vﬂwrﬁgﬂv@@%% @nd phjer factors.
eXHHR oef ordiharySkAER the ?01&1"&@%/ Aoﬁé’i’dgreéﬁ%h Xt 25 IRASs, the amount of

e.g., the prostate, brain der, receive a | ow
v as)cpmm;:larf aidmidnat ¢qmponmmaedvs esltehkmled b3$lmsp skillgd jn the art
recei ve .a

t d b t
ot o PRl B VPG RIbuiod FERnt S5 Bgs component

Fﬂ:‘f&@lﬂyx dokd hdt ckBecdN®ARY véIakei T encCions Fiitiuldtdgse and
her factors in providing sustained-rel ease

for mul g4k eARposteiR Rt Yinvidi@ntn2hAe i ?Wﬂﬁ s@kabtfe for oral use (for
sust ai ned-rel ease conmponent 1n the fornmulation iIs
pexdnaplabs tabletd, verengdsy loaml absaft cz('psﬂﬂ:%aqdmouts or allp suspdsions,

w v of the tot. formul ation a u

oFEp Branscffen ey Bl me VHFS B st et i Clbro fopyudeatis (for
apx ARME A crehmb, 'mhRRRUEE1S)-0? Yoy idods bPoidPsutiticH %r Wispendibns), for
Met hods of Treatment TRe present invention al so
pedraindsseatian b iHstptioo (for ﬁmrbplﬁ ian g flaalyi dbydedpowdererg liquid
patien nee her eof el

i ﬁero%o i £r7) dmé%l ter% | &%&glggér% gg ncg(éllmg)'ig Q%j %neily Aid&d powder)
appton 'pa&flte&iﬂ &dinhhﬁfa@i@h [(fiitieRampla s ﬁ@teﬁ@diaqlﬁommdnlycsolutlon for
treat a patient suffering froma condition, disease,

oMtV ERIgTUDEHARCONS, OF IRIEATBSPWab{osiig Qg StSUBRQSitPRy for rectal

i nhibition of angiogenesis. Ifygeneral, patients
suffering froma neoplastic




di sease, i.e., a cellular proliferative di sease,
benefit from adm nistration of the present
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di seases include not only sarconmas, carcinonas,

I h . and mal i gnant nel anomas, hut al so )
R b 68 o oARTSF HeR 1ot dire GESveRLain: forpgmple.
b¥né 8Pindleycolbritigd kwekt&thg, Tlavbiend hit/ér presc@Vadive lagentOf

cel lular proliferative di seases for whi ch the present

I nvent is@fiai1e 8ﬁaﬂh¥a@&hticQﬂ-g&%pégfeee_‘igﬁ)%ntté forth t4ARGBFmulation

bl adder cancer, bone cancer, brain cancer, breast

c antele, for exanplal incdddeents suwhaen lastose ssodiumo Eaberdta|calcium
capcet,. endaonet ri cancer sophogeal cancer, eye

c BgsBate SACRIEN eAtportlt, EEAn 4GRS £PY HISPuFEAME qesnly Siplyes com
Ne@kchCARERhic dcaf; ssngﬁe@ ageARGAER ad JtMBR; 16BMAG Ing abéttgsuch as
cancer, melanoma, nyeloproliferative disorders such as
MpESDeRAL M Sise1ats; Sivee acif onivld; AFRSABIAE K secatiriveh as el arayopyl p-
CRDESKybL ORL A HANSELantsPANG € Bldofi€ NG Tab kPRl Ajations may
cancer, an esti cul-ar cancer. seases for IC e

pbesftdatddrorenhted Bithe: 1§ atodify wher diyinvegtdtiodiint etk subséquent
i ncl ude those dji seases selected fromthe group

c abRorRianrRf th aqhivainerediprteyithip thegpsiroigtesina! tragh @giorimprove their
C : r.. Gl t .

530y oL ADaEARNE n GRLPEREL Rl REBonkRkls et o
npedcodaes pelbkhawe irctheaetr, and ovarian cancer. Further,

i ncluded within the scope of the present invention is

t he coCadipositishy filr oed) ued mde Bulirpthatferin 6Ligird gelatifl cagbules in

anti cancer  agent or a cytotoxic agent. Such agents )

s tihichhg astiveiingredicptis nixed Wik an ingrt solid dijuent, for example, calcium
a , - . o . .
PAATRAERAE Bl oo B i OF R u DTS P o v
vimgedigttismixediwikl water oegn dibxehes psammin odsliqpad partffig ot olive oil.
docet axel ), an al kyl ating agent (e.g.,

cycl ophasphianusiRnsions phirtaly, cobladCihe owldiyibitdicho iy

hydr oxyurea), platinum agents (e.g. cisplatin, ,

c apweprd foral toggther With pR;0r megesuspendggpgyts, such as sodium

a ' . e §.Ci .
T
adlgiraig; olyyidépaooldine) gurh apgacanthesnd gani avaciai dispasing or
S:;\iegpg)aeg'égtgg%:‘ﬁ é’lfé@lﬁr{?t oLh gxlﬁgtsl grg)gﬁ&%{ g? grp gli(ylene oxide with
PERAMCMSHr R&AmpletpolyoxBiRlyiehb Qt%&r%%t),_tcﬁ%Bndensation products of

1
desulphatohirud?n useg I'h conbi nation wth various
anthiylan ogide tvithgleng almig alrghatic skohols afos expmyfle cant | y

enhanced totoxic effect on cancerous cel]l t hu . .
PTG TSR L LBl Bt o dicfa afethyiene oXide with partial
Seaeisfdeaadd tromTFatsy A Al Kdxitol UCh @3PS oxyethylene sorbitol
growt h-i nhibitory effect can be obtalned utilizing

| swapolediacurrondgrsaian prpdedieobaihylermerdde with gartiab apiers darived

afteio ek R SRho dEPLIRabd, F b e o RO RS ERC

Whhebleata d ThE aguedusl uspbisisiisnBsaaciontial oié bhmblepreservatives
anti cancer_drugs are consi derably. reduced than

y. re .
nbsR RS sthpherarord poividroxyhenzeate ahexidans (Rysh as agoriipadd),
[ : We]

o bR Bherf PR ARhis S ok R3O [ER s syerossy
ngdckdriteyor adpeetatre).m " co- admi ni stration” is nmeant to
refer to any admnistration route in which two or nore
agent s Oflly.s@spensiofdingh ot Gdtriiulidedb pndpeiiingthe motiee ingredient in a
addi ti onal anticancer or cytotoxic agents) are

adm nistered to a patient or ggbject. For exanple, the
agents may be adm ni stered together, or before or
after each other. The agents may be adm ni stered by
different routes, e.g., one agent nay be adm ni stered
i ntravenously while the second agent is adm nistered

i ntramuscul arly, intravenously



or orally. The agents may be adm ni stered
si mul taneously or sequentially, as long as they are

w@roosemoga7#w a manner sufficient to allow both ageru/es2005/011549
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achi eve effective concentrations in the body The

a n X
"SELUE U ke B AT i LR PTR i

agﬂ r(!;ucl’miy lldurdqmtdfﬂn)‘ of Hmﬂﬁﬂﬁpdmlsﬁ)hﬁ ﬁfaJyQ[Bo%nfahﬁa tHidl@hing

or the geq}s may . be gi f epi sodically, i.e., one can
b8SH U AROERHE* 2 had PREAE 1B RE ety Alehel. o$we’rtelatlg agqnig Bich as

U HHRe séﬂbﬁlt 26veYant fidVofinda %e Qef(?e@\%h gr&fldeaa palatable oral

suitable co-admnistration regifren 1's

dexphphan oﬁhtsmtpmppsadm mayg bepederiedby themdtinion oday anti-oxidant
pri@; to ag Hﬁtratlon of a cytotoxic agent.

AEEOr Y6 e present invention, suitable nethods

of admini stering the t herapeutic conposition of the

pr esenPiiRstERNE PBW 8 and geanjlen puifablq fanprepnption of @ aguepHs

v lesQel?s‘ijéﬂ BY e a8litiBhA of Rater | §ne§§ﬂ'l)1 %ﬁﬂzﬁn WY aciGl | \é%dlaﬂ fogether

the conposition into a pa |ent referre rout

ofvithdrdispiestingor wetting hgedb,ezus;pqndngmgentmnﬂMS er nfore;ixnehérvatlves
pendi on the.t f condition t

vl BiparnE PERFLEY B 67 ibeadpe e Sxemplifed by those

PeRHdS inhéifionddl fHowe! AddIRLARGSipMntd ficka¥ Qweetenmg, flavoring and

adm nistration include, but are not limted to,

i pRlpERG AL, Bwialiodienaesedn, i ntraperi t oneal

adm ni stration, intranuscul ar adm nistration,

intr anEUaphmmttshlr@nip@si,tiohmf the dm@namymay also be in the form of

dmnlsgratl rial adm nistr

Aol B e STy rBis e bCb el o Sevnas Bive oil or

t Araes6 6816 a rﬂﬁﬂefa\l 8l1ysuch 2t fatik@npral uﬁijﬁﬁrgfﬁ%t&%trh&ﬂlre of any of

intraarticul ar adm nistration, tntraventricular

athesani Stiteblei QlinﬂSlfmﬂgﬁdena){be dor, examplss oht)lrally-occumng gums
ranial .. intra ntr ocular tr

ot S 5B Bhsia PR IRaR B, TR s PR bR goch as sove

PbdafPIRaitY n 2 esters bif Ririi&lestetsqi @ 8d AohPRttO hcids &Rl RGLR! |

and direct injection into a tissue. Parenteral

atHIYATIdes (Gar exAmpigsoputapanqrogipatsy and pordepsatianiperdugts of the said
f

V‘g&{'ﬁzéltegfék \(k)/frth gﬁ‘l 09181539%}}6&3% e)g&gre%@fegg 301 1t§n¥mon9§lbate The
panelsioas alayatboicontain Swdetninf, flahaidfgoandipréseivafise agents.
descri bed herein. The fornul ation may be injected
syst enggrapd Indsalidirs ndibel foanaleed MafhadvRidtenitfl a@eht@%ﬁ&i & glycerol,
substantially throughout the entire bl oodstream
aRFAPYIERhglyeplesabitohuisRertane AbSHCEISScandandglee eadain @cﬂ&muicem

ge , d to a specific portion
o}% ?eﬁ%ﬁ'{) fla h&lg \%H/o colohﬂ%%: ahE

|on of angi ogenesis is

desi refi% dva ta}% t g] i st at on %/

i nj ect 1 &P agn?‘ng 1 OHPﬂfrl lgnsolpa%l 5% 48 E Bcg%‘m gf gpterifge
elﬂ}dCﬁBlél@ﬁEOlISQ)ﬂOﬂ? sdﬁ)%ﬁél&lf' aviabn ﬁlld? ib@ foﬂrﬂulz‘ifﬁéS heddediR@tFkhown
that in e present context, the term| ocal
RIRFIFUESSIEZEMeioR Blogelebthe appropridte dibpetsingtar avdttong agenty.and

o R AE Rl Rt DN o B b B ble BB

tpreparfiior mey alsd be alstedidd injeetapplosdiution odistigehsion irfa non-toxic
intrat UHDI‘ al. Local delivery may al so be nearly
darettrally-ageeptaple dientsgrsplyent fori eramalser St BN . 3-huanediol.
is, to an area that is sufficiently close to a tunor
so t hatuppRsitae fermpilaiioss may de prepariddin mixingthd @stiveia gredient

R TS AL BB ¥ O i DD RGP Lk

preferably deI ivered intral esjopnal |y, intratunorally,
or intraperitoneally.lt is intended that, by | ocal
delivery of the presently described pharnaceuti cal
formul ati ons, a higher concentration of the

desul phatohi rudin may be retained at the target site.
There are several advant ages to having high

o e .



directly at the target site. First, since the
desul phatohirudin is localized, there is |less

w@odosntd7ad for toxicity to the patient since nmP@i/omsi005/011549
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systenlc exposure occurs. Second, drug efficacy is
Si the ar he

C o %@n?%aetrfe(r:(}%lgtemper& ure gncfmlsﬂ %?rerf%rp%g i1t élﬁﬁie F%tu?x 9) re{ease the
dehigy @uytalel%uélpfentmtl&luaa Ifordxlamiple, Gécdahﬁttéﬂ'zu@l pulgkthylene glycols.
little or no degradation of the desul phatohirudin _
before TBF@Qf‘ﬂoHﬁulfafi@nst B8k chdahB; oi@HEtS), fgers hed Aghdys of Sily
relatively noninvasive, which is ideal for

useletenstarishepensiaes, say geherally be abtﬁlrled mrfgnnulatman active
tumor s pancr atl
a H}%r =4 S ent w1ﬁ1 conve 1on§11: Ft)?pé?gfi&r 8eptt Ewle or diluent using
P BedvERGE il pf@bdlhec: well ahbwnn B atthe pr esent invention
be directed to the target area with the assi stance of
conput eoh#ReitibRNTRE hdRiistiatrbh by WhsufRRrMEhy B indhéFdrA of a finely
method in order to ensure correct placenent. Once the
i dividegd|posislsecondainiggipatticlesrod averagﬁedlpmetee af, fwab@kgﬁ()mm or

Ot hef] lqd§ ﬁs gow%er 1{§elf rg]érxﬁgxlaaflgle het t?vei 1ngrg§*e§1? Al onee or %ﬂuted with
Oﬁﬁe @ﬁ‘m@feansyalbu) nlbzlacctdptdbtaeca@ﬁérs @tﬁ&ﬁsﬂﬁt&oﬁé&ﬂ%@@o@fder for

the condition, disorder, or disease, strength of the
pashEltion ésdber ety catenty rejaiped inrecapailpgonieingie, fanraample, 1 to 50

degc{}aﬁat oﬁl%?éggéﬁt o (rgne ﬁl?@t%letr ed %h@% deqk%bgdl}?s%gtls ]g%d for

deﬁeﬁmﬁnhoﬁﬁw&hewsu@mﬁ&bdha1mgnmgbaMBd the subject's

wei ght, the manner of adm nistration, and the judgnent

of theCehpdsitibhy fof adiitsdteition byTl’ﬂﬁlaﬁthSﬁl#ﬁHy ¥ in the form of a
desul phat ohi rudi n_adm ni stered, however, w |l be an
eWré/@tlﬁlWl Brfgsued é@rpsaluaﬁﬁngﬂdttp dégpanasihe actpeangredignteither as

t a
e
oﬁro@em@tpwchlas Ivognamhhxmhytemgﬂmbambn:t dSldl}{Dl&tdadﬁin)s mzmifeelsed
preferably fromabout 0.0 to 120 Sti
nBikths RgTose! a‘%l" IFefY Va6l y @’r %3’@6 Q@FW@‘S? 8 %‘Hﬁ@ q‘i@“ty of

ngﬁkgqn$@3w§E|II nore preferably from about 0.5 ng/kg
to abo 15 ng/ kg, and nost preferably from about 1

Mo/ kg £Q ﬁ'?t g;‘lp}o%m o1 8n oA bﬁ%eé’@ Lﬁlgr??ékr?v&ui})e 5 of

response, Ional dosages W |s range ma

a@ﬂmprar‘eﬁmdMeah@as (zlemmftryt(tiervdms‘fcﬁnfsaf Gm&hﬁn@ﬁﬁdﬂoﬁﬁl Board),
prophyl actic poses. of (;Jlrgsulphatohlruglﬁ m%

nB@r@a@Pnyr%ﬂ@ %a@wfmsrsaece callydngorperpied hatein BY Esfpreyceof

the conditions, the age and sex of the animal or

pat i enfh aﬁmowf@f Begteontd afdhisinentian itk seeadiaedyith ene or

V\ﬁ{k %& n;%%ht?é stu? le d5: gg 'f&ﬁi i Pﬁec%%%%ﬂw @a’ry'd&?endmg upon

rrse at teast “one our

amm}ms&waadd i, thapalecilyr wdre dﬂaatrmmt;tmrmn @ome;e&fﬂlme a formulation

adm nj stration, or a nonthly adm nistration of one or

nittended .ﬁ%galtqdaﬂglsta@wtp B"éﬂlaﬁ%mé}’ Rontay i gKauple; Hpw 0.5 mg to
I I

oD IR Mo LB B iR 5 B STOBH AD R oK C AP Bhount of

Thecipiests Wdsehr sy wfrytﬂm ebqua b emblsouw A8 pprebht lyaweightsofahe total

hereq¥ an orated reﬁerenﬁf in the% qntlretles

i FRIBPESIH g V1D SgRTral ooRiFIR apopt lymg toahqup 400 mg

t Bﬁarﬁéc@tv@ ugfrechaﬁ ¥} fidtheKN@WWhatidn bﬁ S ReSEt ddnffistresreina

as of the date of this invention described and cl ai ned

héesagnregithes, Sesr Ceppitard ScheincY alpmi Srofiompuehsngive dtedecinal

ISR, S R A o

readily occur



to those skilled in the art, it is not desired to
limt the invention to the exact construction and

w@emspsEg4shown as descri bed above. Accordi ngl ypCEIUE2005/011549
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suitable nodi fi cati ons and equivalents may be resorted
t he s e invention as
a8 s SE’SGF fﬁ“%ilw o efrﬁw e o do

“conprise, i.ncl uding, " and .

- § P LIBE phagmeen e oot GhBE Present i Rtian By pefidained-
f od1bQRwirsYeh JAtRINGE TRE BerinnteslRE feleasPOivkyd h&18inRERELIBGE Irug
of stated features, integers, conponents, or steps,

bmnnuhegpndbatrm@wéq:sé@r g@éualhele@ﬂeeas" @rilres @Yerad@menéwl psriod of
o?lg}:eozrm atgl?rg 6§31¥ ﬁitﬁtgﬁhe%ﬂ% 1 getse g esu(itgnl? %%tnﬁipy constant
”ﬁhngGVéli atl tRE d&diteld Re a@laﬂ@ﬁfbﬁ&d:cspérfbda)mﬂﬁd €THat is, the
conpr|S|ng adm ni stering a pharnaceuti cal formul ati on

éqrgm atjongveid eflease thedesulppaiphiryshin geenanswisnded perindrpigime
é:igt?\}él t8 Qﬁﬁ@ﬁieﬁ&% B e blfj'lﬁunsus%alné-ci1 Fe1dsL @&glu%rtlo(r‘ll. q"opk)gmnple, in
wherein said an Iogenesi's I's assocl at ed a
ceh¢ ehbodipreat ihk @hatnataltthasﬁamelanans dithe pesséra dnwahtioh adlease

he cell ul | f s
<P e sy snabad fifguio gho Brd ey cal

cancer, bl adder cancer, bone cancer, braln cancer,
br east SesiARed-releseoranilations @é‘?efalbblnéhl & QAg &F more components
(o t.al

g%sgé%% 18 slo%%'rcc%htro?ﬂﬂg ?{I%fsa oft e‘%{%@ﬁ@ﬁatol%ggg 89&%1me The
c aneetion iaexad 11ﬁmﬁd mml«egmm ¢ethe phaicyhg eaﬂnpmo(e)r usetl itor effect
cancer, Vng cancer nel anoma, rmnyel oproliferat

o P et Esleasio SR 1Qngris dhe COTepARENtAT GREPSRFTHS &1 lfmaceuucally
O\A@tfe t%BleC FEfefred BiLRAAH-R1&L80EShp or}%ﬁﬁ'lﬁau&g &ﬁ%ﬁkglgaaldes, salts of

hyper pl asi a, pancreatic cancer, rectal cance
t pslysargha@rides amcesspheres Erfnmlymtﬁmdldesf dektainsn gimswhahuddsas, gels,

( S aomer o gorPingfordiherof of W iapieiar g @ hat the
Hyl%talﬂéd fEsé Yethpormeflesdid ﬁ&l?&a@l’:‘hiﬂdl@' Pxarfples' fEsuifgblgod of
claim1, wherein said desulphatohirudin is SEQ | D NO.

1 polysacgharides gnclsle, But arheotdenmomhl@m éioky-N-ggeeyrl dPgluchsamine),
hﬁg(r:rgcg eac%?llatieﬁi cﬁlqunlt) atnlc}l%g%nl r}aggrﬁ%@xgreo?r Bgnvatle\‘/e%of these carriers

wherein t

ph@rdaiﬁfeﬂqﬂaté@hs Wwoll, idlading Yot Sxmysé,aiEHioad Jey forcddyedding or
8. The nmet hod of claim6, wherein the pharnmaceutica
f EIRHIE sugar molacales (g by i h‘}cé@ﬁs@@ or gecrepdngrberieagtyaverage

ggng)' {Uuﬁa W@frt %k ﬁle%ﬁﬁ{&r Iﬂg RihY4H P rth carrie sV}\}Ia}/?]a gelght

udin variant is co-a $Ere
cyﬁaﬁge«nolealgent/eﬂgﬁt ofl'dbeumﬁotmuom‘ tocibaum(E) ,000hdzitens) nidre
cyt qt oxi c a ent n_anti tab lite,
2 FReHbly Of bR éo&égﬁewr&ﬁo ARPYHIC. tQOHgiaga%t a pl atinum
agent, an anthracycline, a topoisonerase inhibitor, or
an ant 'Bf 6emnponent proyikingriststedaeleasesambe govalprthidiondedito the

a r
Pé%lgﬁtagakﬂﬁjgh Elerc'el)ﬁ é)frd)\}f?%lgg sﬁ?tallnre% i'i'%&%g%%ﬁg&% F81{ %xeample,
anlﬁlnmrmydieldmuhlentdlgbdiundl t6 desulphatohirudin. Methods for producing these
conjugates are well known to those skilled in the art, and are described in detail in the

pertinent texts and literature.

The amount of the component or components providing sustained release will

depend on several factors, such as whether the formulation is intended to contain a

21



vincristine, vinblastine, or a taxane. 13. The nethod
of claim 10, wherein the alkylating agent is

waeymsophospham de, nel phal an, PCT/US2005/011549
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bi ochronpet hyl ni trosourea, or hydroxyurea. 14. The

oL oAl BB P BUBIRRT) o gin

1 $ormUingione thh addi€ibn, ch@arfoud ,shd\h@ beconsidedint ligha 6y theicheironment
i s doxrubicin or daunor ubicin. 16. The nethod of claim

10f thgrtagat ageq WeW]@lé]B) theqbarmacentical forgrudagion;will be administered. For
7 f
?J?Bﬁn@%l?fs Vg{}s%ql% htahg%;z%étﬁ?@x fs, Je tﬁ?grdg{ga:ié‘ﬁ faijalﬁ, and bladder,
I daeiveiadow, visdsityafoyautation, \dlaauesusmpnsdnssﬂ@ e. gTh;elierhoxd and
of claiml1l, wherein the pharpaceuti ca f or mul at
£ BB 006 JUHUSTRH PROSHSH G fogm Pt s e ordinary
OfkifliRkHY okt rothIRE earﬁldehﬁlepm{drmﬁ@r%asﬁl in meh Shs¥lned-release
further includes a divalent or trivalen msta i on.
2GomiTiaiomet hod of claim 19, wherein the pharnaceuti cal
formulation further includes a sugar. 21. The net hod

of cl aiGendraliwie &ital antvanpdice sweaaietirelzhsef conmponartiinithe
ase

TRt P rf?lih‘@%g‘a%?'a Oftha Ubépléh\vﬂ te&?frﬂvﬁzﬁ%"/w/v of the
a%ﬁlr}?ﬁﬁlﬁﬁﬂl&g RiFREARE M eakd bRk MY B M FB B $dr@present

an effective anount of desul phat hohirudin or a

desan gheur loif frodi aboub.b%nw/v t33bom3® % mwthod of cl ai m 20,
wherei n sai d desul phatohirudin variant is HV , HVI
mild Matleodls 0@ TrdzatmerdvV2, HV2 nodi fied (a, b, c), HV3,
variants of Hv3, or des (Val 2)-desul phatohirudin. 24.

The netrhe gredéntGhwaintior Blso Yhidds A ricthéel the suHibifiak Qﬁ iopélesis in a
is SEQIDNO 1, 2, 3, 4, or 5. 25. The nethod

c batienf ronecqtiasrenfironwsisingrdminisieringforthe patient an effective

Q6 BARLOEMAND N BLHA oL Ao RO PAEREMOU (et 10 trcat a

XI'C agent. har ma
t patidnt hgffeempdesm aroadifad,i dvehse, codipsrds: thgt is treatable by at least
desul hat hohi rudi n or desul phatohirudin_variant; a )
chRHRbRMb! t&gbqﬁang%anealspﬁ%gmaéuw@atﬂSyffara%?r By Reoplastic

Casbdslie. 2l cel IRE fcﬁff&]ﬂL@é Jil@éhsgfbeﬁalzt?t' ﬁJELng %%lmﬁrﬂgtfﬁi%h of thefpresent

conpri si ng potas I um phosphat €. ornmulation o
ctempositionsf @enbeily caphiplar prorm@eratl\g:lxgsaasesﬁﬁcluifhaot only sarcomas,
fornul at i no cl ai furthFr co i Si

 BarF et droaheeaat Seligrt beApeRes bab alsadARREROR

CRflamBlnlak Bed Bhel bdnedrAdroWehscBhded bytagidRAdiVRIMg cells.
conprising adm nistering an effecCtive "anount™ of

desul pmhﬁﬁmrfgl@('a&p%s o cERTA &&%%‘VE WekleAses for which the present

invention is suited include adrenocortical cancer, bladder cancer, bone cancer, brain
cancer, breast cancer, cervical cancer, colon cancer, colorectal cancer, endometrial
cancer, esophogeal cancer, eye cancer, gallbladder cancer, gastric cancer, head and
neck cancer, laryngeal cancer, liver cancer, lung cancer, melanoma,
myeloproliferative disorders such as myeloma, neck cancer, nonmelanoma skin
cancer, ovarian cancer, prostate cancer, pancreatic cancer, rectal cancer, and testicular
cancer. Diseases for which the present invention is particularly well suited to treat
include those diseases selected from the group consisting of brain cancer, bladder

cancer, breast cancer, colon cancer, colorectal cancer, rectal cancer, head and neck
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<150> 60/ 561, 741 <151> 2004-04-12 <160> 19 <170>
atentl.n ve 10>, 1 <211> .62 <212>.PRT. <21
AF?‘E‘“Ff Vst Caé’ﬁ%zunéﬁﬁ“ser SR PEOSIT SAmest ARd O%ﬁcancer

<221> URE .<22 (62) <223>.a a at

27, 36¥|&ngr4‘715§1d§ d thp %‘ff?éog‘?&ﬁ the presenf nvigpon igthe 5054
atadlﬁgnétﬁmﬁh W A¥duipRtshiFuBin@dPan sdhicdVagint oF %WREUC agent.
<222> (27).. (62) <223> b) Xaa at 27 islie o

adtcixagents su36b1y4rrcludﬁ bufate 8ot lamisechto, @kéfmﬁ@@phtw (a)g 5 fluoro-

S0, BT NeE Fuga i i b P agent ot BT

aktbstife thnads suthay prclnike], 93ddiaxdy, 2hvalkylAihigRet{de>
(27). (62) <223> d) xaa at 47 is lie or Qu, and Xaa

atydqphasphangde,anelpdar beocherogiyimiesures, Rydrezpysa)<plptisum
e, T 5 GRS 8, R, DL 1T Bl .

doxrublcm daunorublcln) antibiolitics (e.g., mitomycin, idarubicin, adriamycin,
daunomycin), topoisomerase inhibitors (e.g., etoposide, camptothecins) or any other
cytotoxic agents. (estramustine phosphate, prednimustine). It is anticipated that
desulphatohirudin used in combination with various anticancer drugs can give rise to
a significantly enhanced cytotoxic effect on cancerous cells, thus providing an
increased therapeutic effect. Specifically, a significantly increased growth-inhibitory
effect can be obtained utilizing lower concentrations of the anticancer drugs compared
to the treatment regimes in which the drugs are used alone. Thus, there is the
potential to provide therapy wherein adverse side effects associated with the
anticancer drugs are considerably reduced than normally observed with the anticancer
drugs used alone in larger doses. Possible dose ranges of these co-administered

anticancer agents are about 0.1 to 20 mg/kg/day.

The term “co-administration” is meant to refer to any administration route in
which two or more agents (i.e., desulphatohirudin and one or more additional
anticancer or cytotoxic agents) are administered to a patient or subject. For example,
the agents may be administered together, or before or after each other. The agents
may be administered by different routes, e.g., one agent may be administered
intravenously while the second agent is administered intramuscularly, intravenously
or orally. The agents may be administered simultaneously or sequentially, as long as
they are given in a manner sufficient to allow both agents to achieve effective
concentrations in the body. The agents also may be in an admixture, as, for example,
in a single tablet. In sequential administration, one agent may directly follow
administration of the other or the agents may be give episodically, i.e., one can be
given at one time followed by the other at a later time, typically within a week. An

example of a suitable co-administration regimen is where desulphatohirudin is
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sel ected fromthe group consisting of du-Tyr,

a‘meﬁﬁEte{?%Lfr(Kfo.uj' tASPdakg gfiﬁ f&’a&rﬁilfﬁétgtﬁ{n::oy 9&&0)&0 ggent.

A u- Tyr

gﬁ(rj' (F;h %éogﬁ{%{d t&gﬁpe ent &‘%f IOIM g@b?%%é g@ggnstenng the

( 2Hgrapeuti6 Ebmﬁaﬁﬂén 62the }Sﬁe’serﬁtlnv%?ltloﬁﬁ) a fdtichb thchiledh§ réfte of in
def i ned in a) <400> 1 val Val Tyr Thr Asp Cys Thr @ u

s&froqdmjnigiratipnabiat is gyjtablesfor defiveyiag thescopgpopit®ndnto matignt. The
Sehe f%&z@keggfggﬁr@gu&ﬂ w1 be BBt %’o%al)fél%ﬁ il B oY
Qdgpeading @@ the Type dPrcondaan Rr ine ;ii’érélrﬁedﬁlo%r@eén aﬁcﬁ‘l)j(r %agtagget cell

d Asp Ph d R Pr u_ Xaa ..
St s it g b, i,
<ZER enARIAmPNBE R, huRRitbAS sdAls stl?at?nl“ina ﬁlulicgl (AN

1 <210> 3 <211> 4 <212> PRI <213> Artificia
<2d@nigyatioheinirenqslap adigistdG0n; idtracoronary administration, intraarterial

administration (e.g., into a carotid artery), subcutaneous administration, transdermal
delivery, intratracheal administration, intraarticular administration, intraventricular
administration, inhalation (e.g., aerosol), intracranial, intraspinal, intraocular,
intranasal, oral, bronchial, rectal, topical, vaginal, urethral, pulmonary administration,

impregnation of a catheter, and direct injection into a tissue.

Parenteral administration may be carried out in any number of ways, but it is
preferred that the use of a syringe, catheter, or similar device, be used to effect
parenteral administration of the formulations described herein. The formulation may
be injected systemically such that the desulphatohirudin travels substantially

throughout the entire bloodstream.

In addition, the formulation may also be injected locally to a target site, i.e.,
injected to a specific portion of the body for which inhibition of angiogenesis is
desired. An advantage of local administration via injection is that it limits or avoids
exposure of the entire body to the desulphatohirudin. It must be noted that in the
present context, the term local administration includes regional administration, e.g.,
administration of a formulation directed to a portion of the body through delivery to a
blood vessel serving that portion. Local delivery may be direct, i.e., intratumoral.
Local delivery may also be nearly direct, i.e., intralesional or intraperitoneal, that is,
to an area that is sufficiently close to a tumor so that the desulphatohirudin exhibits
the desired pharmacological activity. Thus, when local delivery is desired, the
pharmaceutical formulations are preferably delivered intralesionally, intratumorally,

or intraperitoneally.
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i ci al <220> <223> Syntheti c pepti de <400> 5 3 u

T Lys, ,Arg 1 <210> 6 < > 4 < > PRT <213>
o ot b itersd el gt ey of I nubespuy Gouerpet hlgmmateutica
L ¥SrfWifiohs, 22HiRer Cofidehiratidn 6thé de gp-lflaf&ﬁ-l%&rﬁhﬁy bé fdtathed at the

<220> <223> Synthetic cPeptlde <400> 7 G lu Lys Leu Gn
1 taxgetGue. 8There are several advantages to having high concentratlons delivered

directly at the target site. First, since the desulphatohirudin is localized, there is less
potential for toxicity to the patient since minimal systemic exposure occurs. Second,
drug efficacy is improved since the target site is exposed to higher concentrations of
drug. Third, relatively fast delivery ensures both solubility of the drug and little or no
degradation of the desulphatohirudin before reaching the target site. Fourth, the
method is relatively noninvasive, which is ideal for unresectable tumors such as brain

tumors, liver tumors, and pancreatic tumors.

With local administration, it is preferred that the pharmaceutical formulations
of the present invention be directed to the target area with the assistance of
~ computerized tomography (CT), ultrasound, or similar method in order to ensure
correct placement. Once the initial dose is administered, the patient may be given
other doses either immediately or after a period of time. Such a dosing schedule is
easily determined by one of ordinary skill in the art once the nature of the condition,
disorder, or disease, strength of the patient, expected effects of the formulation, and so

forth, are taken into consideration.

The amount of desulphatohirudin administered will, of course, be dependent
on the subject being treated, the subject's weight, the manner of administration, and
the judgment of the prescribing physician. The amount of desulphatohirudin
administered, however, will be an effective angiogenesis-inhibiting amount.
Preferably, the desulphatohirudin is administered in an amount of from about 0.0001
mg/kg to about 200 mg/kg (milligrams of drug per kilogram body weight of the
patient), more preferably from about 0.0001 mg/kg to 120 mg/kg, still more
preferably from about 0.0001 mg/kg to about 15 mg/kg, yet still more preferably from
about 0.5 mg/kg to about 15 mg/kg, and most preferably from about 1 mg/kg to about
13 mg/kg. Depending on the patient's response, additional dosages within this range

may be administered.

The size of the dose for therapeutic or prophylactic purposes of
desulphatohirudin will naturally vary according to the nature and severity of the

conditions, the age and sex of the animal or patient and the route of administration,
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Synt hetic peptide <400> 9 Trp Glu Leu Arg 1<210> 10
<211>.5 <212> PRT <213> Arti f.i cial <22Q> .<223
SHRDTURe B RET ke 2405311 b eiglns 3t a8z, (B¢ fitfhod may
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<223> Synthetic peﬁti de <400> 11 d u Tyr Leu G n Arg.

1 agmiggstigsion coraamanthymdapnistatpyofong 95 mere fompgsitggngdescribed

“héf.

Throughout this application, various patents are referenced by number and
publications are referenced by author and date. The disclosures of these patents and
publications are hereby incorporated by reference in their entireties into this
application in order to more fully describe the state of the art as known to those

skilled therein as of the date of this invention described and claimed herein.

The foregoing description is considered as illustrative only of the principles of
the invention. Further, since numerous modifications and changes will readily occur
to those skilled in the art, it is not desired to limit the invention to the exact
construction and process shown as described above. Accordingly, all suitable
modifications and equivalents may be resorted to falling within the scope of the

LIRS

invention as defined by the claims that follow. The words “comprise,” “comprising,”
“include,” “including,” and “includes” when used in this specification and in the
following claims are intended to specify the presence of stated features, integers,
components, or steps, but they do not preclude the presence or addition of one or

more other features, integers, components, steps, or groups thereof.
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é?éﬁ]@:*%:l MRFEIAsn Asp Ay Asp Phe Glu Glu lie Pro G

lu Glu Tyr Leu 50 55 60 G n 65 <210> 13 <211> 65

<212> RRT <24 3rtfyd offihkibAing 982i0zerredid3n a PfiéSddngprising
pol ypepti de<220> <221> M SC FEATURE <222> (47).. (63)
<agimmigyringmpharmacetisal dernulaiien seiapriinga ¢iectye amppni-of

AP Bty S PRE R i ° 0% 277 or 22505

<221> M SC_ FEATURE <222> (47).. (63) <223> c) xaa at
47 is Bsn, dhedmetadadf dbBmils whetdin enid avgpgendfi®is dsSodiated with a

Thr r _Thr Asp s Thr A u ser Ay G n Asn Leu Cys
Léﬁ}l@§rih{§rai’def%a% u dy Ser Asn Val Cys Ay Lys
Gy Asn Lys Cys | i e Leu Qy ser 20 25 30 Asn Ay Lys

Ay Asp. G  mhesethie of HHim@, YwHetein tHel c1ITIRF pridli€ersiad dsdase is
35 40 45 Gu Ser H s Asn Asn Ay Asp Phe Qu GQu lie

Peglectpd from the Repaip censismesH adpnggorfical cancer, bladder cancer, bone

cancer, brain cancer, breast cancer, cervical cancer, colon cancer, colorectal cancer,
endometrial cancer, esophogeal cancer, eye cancer, gallbladder cancer, gastric cancer,
head and neck cancer, laryngeal cancer, liver cancer, lung cancer, melanoma,
myeloproliferative disorders, neck cancer, nonmelanoma skin cancer, ovarian cancer,
prostate cancer, benign prostatic hyperplasia, pancreatic cancer, rectal cancer, and

testicular cancer.

4. The method of claim 1, wherein said desulphatohirudin variant is HV1,

HV1 modified (a, b), HV2, HV2 modified (a, b, ¢), HV3, variants of HV3, or des
(Valy)-desulphatohirudin.

5. The method of claim 1, wherein said desulphatohirudin is SEQ ID NO.
1,2,3,4,or5.

6. The method of claim 1 wherein the pharmaceutical formulation is

administered via injection.

7. The method of claims 6, wherein the pharmaceutical formulation is

systemically injected.

8. The method of claim 6, wherein the pharmaceutical formulation is

locally injected.

9. The method of claim 2, wherein desulphathohirudin or

desulphatohirudin variant is co-administered with a cytotoxic agent.
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n Cys \}a %egléfhoéeéf& fﬁ%@?ﬂle% Ot lg ag&é lé2?)‘[145

Glantilrn%bollﬂe & a@mrm@mtub@le a)geﬂts pn BAelaGhg dgédt, Aiplatihure aPEm, an
u T r Leu 50 55 60 . G n 65<210> 15 <211> 66

< %sa%ﬁ%we&i@@smw iphiRifos) orBHAMIbISIS> Synt het i ¢

pol ypeptide <400> 15 | i e Thr Tyr Thr Asp Cys Thr G

u Ser @y Grhe nﬁ?ﬁb&@blﬁﬁl(ﬁ%eglﬁh% aﬁnﬂqgta%éhtgls S‘ fﬁo)/ouracﬂ
Ser Asn val s Gy Lys Ay As

Satetixgrexste3r iydarab@iey Lys Asp Asn G n q/s Val Thr Gly
GQu @y Thr pro Lys Pro 3540 45 G n Ser H s Asn G

0,6 A9 P Bheyth PG Lo e il e

AwinctistineabinbBidfize, or a taxane.

13. The method of claim 10, wherein the alkylating agent is

cyclophosphamide, melphalan, biochromoethylnitrosourea, or hydroxyurea.

14.  The method of claim 10, wherein the platinum agent is cisplatin,

carboplatin, oxaliplatin, JM-216 or CI-973.

15.  The method of claim 10, wherein the anthracycline is doxrubicin or
daunorubicin.
16. The method of claim 10, wherein the topoisomerase inhibitor is

camptothecin or its derivatives.

17. The method of claim 10, wherein the antibiotic is mitomycin,

idarubicin, adriamycin or daunomycin.

18.  The method of claim 1, wherein the pharmaceutical formulation further

includes potassium phosphate.

19.  The method of claim 1, wherein the pharmaceutical formulation further

includes a divalent or trivalent metal ion.

20.  The method of claim 19, wherein the pharmaceutical formulation

further includes a sugar.

21.  The method of claim 1, wherein the pharmaceutical formulation

provides a sustained-release profile in vivo.
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s TRt D bl sl OIS s o
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5

24.  The method of claim 20, wherein said desulphatohirudin is SEQ ID
NO. 1,2,3,4,0r5.

25. The method of claim 20, wherein desulphathohirudin or

10  desulphatohirudin variant is co-administered with a cytotoxic agent.

26. A pharmaceutical formulation for treating cancer in a patient,
comprising:

desulphathohirudin or desulphatohirudin variant;

a cytotoxic agent; and

15 a pharmaceutically acceptable carrier.
27.  The formulation of claim 24, further comprising potassium phosphate.
28.  The formulation of claim 25, further comprising a sugar.

29.  The formulation of claim 24, further comprising a pharmaceutically

acceptable solvent.

20 30. A method of controlling proliferative cells in a patient, comprising
administering an effective amount of desulphathohirudin or a desulphatohirudin

varlant.
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