METHODS FOR EFFECTI NG REGRESSI ON OF TUMOR MASS AND SI ZE I N A METASTASI ZED
PANCREATI C TUMOR RELATED APPLI CATION 5 The present invention cl ains
priority of U S. Provisional Application No. 60/561,741 filed Apr. 12, 2004
and issued as U S. Patent No. 7,795,205, which is incorporated herein in
its entirety by this referenced. BACKGROUND OF THE

| NVENTI ON 101. Field of the Invention The present invention relates

Jaministering an of oot U@%@Q@%@%%&%ﬁg %gﬁ@w of 2 thrombin
if

inhibitor, and to the treatnenf B)ifcsﬁlt from .
uncontrol I ed cell prolifEY AMETASTAMAER %@@% i nhi bitor al one

or co-admnistering a 15 thronmbin inhibitor with an anti cancer or cytotoxic

agent. Speci frealAMTED APpLIdNTO N i nhibitors used in the nmethods of the

present invention are hirudins. 2.Di scussion of the Related Art The

"circul atory system serves an inportant role in the transport of nutrients,
prot el ns, hor*mé‘gé nf AL %kb\éﬂ}hm?%kwb%w&l&% ABDRAIBE ARS B0B 61941

maintain life %ﬁ vesse forman intricate network

pat hways, repﬁkde’mr b&l%@fta@rlwlue(tamﬁé@nﬁmntd‘io 7585 20%.cutreh k§r119£0$]9€§€1t§ﬂ1 I n

manmmal i an-speg tthe 1nt gqu@. , rre}‘](%(ae of a bl ood vessel lunen is

conpri sed of ?{ﬁgtlﬂé?fﬂéfreg 'S €se endothelial cells inpart. a snboth and

| ow resistance quality to the lunmenal surface. Critical to the free flow

and transport of blood and HBACHGREHINDIQETHE INVBENEEDDOt h and nonadhesi ve

internal 25surface of the blood vessel increases the ease with which fluid

flows. Withoul. a sHiehl éf thalevensibnsurface, bl ood vessels woul d becone .

obstructed due to the formation of thronbi or other blockages at "sticky"

| ocati ons on the i Theprasent iwatidtion rélawpbaicealigrio enctrodp af inhditiny mgibgersse!

bl ockage woul d cause restriction of blood flow .thereby conprop sing t he
viability of IMaRaigniyadminisieripgan T)fyecflﬁ%a%%gfa?ms'kﬁﬁtﬁ)ém}/gear%%@ﬁ8{% 30cel I's

represent an {RAkih&Hibisd:! AHAY BR! treaRRRO BEMEaE stilcO et OHSRbS L@lﬂ&ltﬁﬂ&ﬂ

provi de bl ood vessels with a snooth internal surface. The formation
of bl ood vessedlisprphiferatipn by atminipi¢ringe thrpnphig ﬁ‘é‘#@@rﬁ@ng?i FRIRGMInGHRrg 2ar e
provi ded t i.al | HWLR, tors

i nduce mjtg(;a{sﬁg?rﬁgh%%slwzrﬁﬁgla dnérgéglggrré}%t%%o ve ;Eg@s%alghe nevl\}]cl 6ggl | s may
repl ace near binhitdorgeed inetht methods vfthe pesert @vestioraare hirndingie t hensel ves such
that new bl ood 5 vessels are forned. The process of grow ng bl ood vessels
from endot hel 2.al cBistassion dfeh¢eRelata@lngitogenesi s, " which results in, anong

ot her characteristics, the vascularization of tissue. Thronbin may play a
role in netastasi STl@d’kdro@H@ergﬁdMﬁb@VésfantlmﬁSBft&t r&de e thelttayispokr oot matriemenr  t o

grow larger than a fewmllineters in dianeter, vascul ar
protems hormones, and other vital molecules that are necessary to maintain life.

20  Blood vessels, which form an intricate network of pathways, represent an integral -
component of the circulatory system. In mammalian species, the internal surface of a
blood vessel lumen is compriséd of endothelial cells. These endothelial cells impart a
smooth and low resistance quality to the lumenal surface. Critical to the free flow and
transport of blood and blood constituents, the smooth and nonadhesive internal

25  surface of the blood vessel increases the ease with which fluid flows. Without a
smooth internal Vsurface, blood vessels would become obstructed due to the formation
of thrombi or other blockages at “sticky” locations on the internal walls. Complete or
even partial blood vessel blockage would cause restriction of blood flow, thereby |
compromising the viability of living tissue served by the vessel. Thus, endothelial

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

blood vessels with a smooth internal surface.
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10 endot helium nust proliferate and formvesicle walls to provide
circulation and nutrients to the cells inside of the tunor mass. Thronbin
likely potentiates this process by virtue of its ability to induce
proliferation of endothelial cells. In addition, thronbin has been shown to
di srupt the normal intercellular endothelial cell contacts inportant in
preventing cel|ls alde fidraatieh dftdcdr@sdelsdnvBsaales Placoin responsd togtibdudi, 15

m crovascul ature. The present hypothesi s that thronbin na incrgase

met astasi s by "iaipeioKed Hebe i specialized g@&@%fﬂﬁ@&ﬁ- (hesq grgpaia factors
deronst rat i ng iy cORIEliak Qs BELNE BRsAR S BGF fosk @Y Chi% Ry @indyiepgli n 111

(whi ch renoves thronbin and oth proteases from plasnma) and I'ncreased

t unor net ast aseaby Ganaged oelts, oethe sew eelisvaayf arpmeea theinselives sweh that hew blvad

d ing h 20 ' [ f ' ] I
hat i m 151 nSeNel (P RRag 1y shrcebst B EEBRet b APpDy UM RN 67 ' ©

respond nor makdrivied Gangiopehidiis, hibh teotils, inj dm&igantiied chaaqueridtics,eliat e. When t he
growi ng tunor reaches, a certain dianmeter, however, sinple diffusion in and
out of the tuﬁﬁﬁc‘%@f‘%’lﬁ’éoﬁfi”%ﬂger suffices to supply oxygen and nutrients
and renove waste. Further growth depends on an iogeneslsf(ti .e., the 25
formation of new bl BOHNRYEEPRY RrelfR BEtagRS FrhSRgeRHSH! WBES: and t he

smal | tunor ”%Berﬁ’l'iﬁ%&%emﬁr%ﬁ f rféwtl&}@@r t8d WA AIBRrOh At vAead

vessel s. Therefore, 'the inhibition of angiogenesis, in turn [eads to the
decrease 0 pewdotiedipan e pefliferateiagh fnm vesiglernalisitaravidecéchigtionaney, et at
 Cell, 15 134}'1§ti1i8§t§}o Jﬁg\églsﬁgﬁﬁ%%fathgﬂuﬁ&%as@ ﬁlli}-oﬁ’lbed lﬂiey%&g;ldaté’s%ﬁ“r face
thrombin receptors nmay bé 1 nvolved In tundr mnetast asi nd angi ogenesi s.
For exanpl e, sgtoaeksby vivawefiitadbitiat ®dndusaprdlifcroetidi of endotbpliadcell dn additior, as

bi nding sites for tissye plasm nagen activator mol e .secreted from
metastatic tuffBPmREhaS &WSL@‘%&? ‘Sgrb‘{"t'utg? n%‘i"ﬁ’:li f%irc%g%ﬁgﬁéih‘fqéﬁ £ % ' C?rﬁ?fésf venent
of tissue pl aghporREER ppélehiad @lls ahdplaBhARCRY FoRRecaplig R@BRERE the Thus, nmany
of the effects of plasm n%ggn activator may be nediated through its
interacti b whiHoyasenleere Thgmoresert hyRetbams Hat iBeuphin may G esy MeEstasts byhave
therefore propRasing HRle ShidfIiablsB0rGl bf At IR Al BCARKRIRAMDRRehO
pronote tunor netastases, iI1'e nhibition of the receptor wll decrease
met ast ati ¢ acti¢oréasgd lewslgdOapsirdsingbin 8 (Wiich neneves gmombin and ether protgasesot i ng

t he under st andi ngprl.of gow Li ssu:?1 ngqOWS't At\s .1 ndi cated above, endothelial cell
proliferation PO ﬁ‘?‘bma%%?e 4 & M54  so necessary to carry out a
nunber of physiol ogi cal prqocesses, for .exa the in utero fo tion of

ti ssues and or ganseaqcﬁmb‘tg ﬁ%ﬁs C@Bﬁ‘f bopa S"P%%n@le&?t%né‘ﬁﬂ?%lj’e%g@' g‘gﬁay be

har nf ul  t2o t hgerigiab ksdapatibm thé bidBhekigaRbAI1s FRAL lidkahPhaltipogicganesi s
makes tunor growth and netastasis possi bl e by vascul ari zi r]giFthe t unor,

thereby suppl §9rrg! edlls- Qunpthapsahfalls woespand namallydp g0 vrth dghi ‘E_Sari"b%?@%%tary to
sustain the t Yt sc 94Mh he ASw 'thmgéregé&gagwana&me%& R MRE, Gl o
cells can mgrate to distant” part’s of the body. (Folkman Cancer Res.

46( 2) : 467- 473diffusigs n ard e f thettlraor, tiside ndengerevutiees trsupplyraxgget arsh  of

angi ogenesi s . he a, desirable goal in t ti sone di sorders, and

i Seases.  ConpuinmS RLFERE St E o Eiierefr b REb PR o ARSI AR 0 ¢ ectuce
angi ogenezs s. formhtidt éfafess Wbodasssld Romendatifitlghabculirdeall)) ahditicmall\inGhby , a
protein that selectively induces mtosis of vfgﬁcu(kger ?n thelial cells,
have been i nv@é‘?ti%%&‘@ﬂ.fz_‘c#ﬁ?th_ékﬁ%‘iﬂ%t,eﬂ!i%?wﬁh? NPONESE, 2841TH % H’GA! ello, et
at, describesisifich AAnbidBidiks GhSuRieddd fo R dRcre2RDY ProlFEraRbPbEnAliglanase C
to counteract the effects of VEG-. Antibiotics such as m nocycliné have

al so been repardredplasiid eehls-bi t angi ogenesis. Sone investigators have
reported inhibition of tumor growth as well as reduction in the nunber of
met ast ati c tunors €ahepwr agCaldnisni 3 (8278 hawf pastulaed thiat Imghiaffimondsilnat i on

wth radi ?(} i Oftrfce &?gm 1tnr}gcre%{)o¥s' m%? Be ;I;l%gﬁfreg % tu?r&orafrtletas a@%ea{ndgggibgenesis.
For example, studies have indicated that thrombin receptors can serve as binding sites
for tissue plasminogen activator, a molecule secreted from metastatic tumor cells.
Moreover, other studies demonstrate the involvement of tissue plasminogen activator
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2551(2):672-675 (1991), and Tei cher, Cancer Res., 52(23):6702-6704 (1992).
U S. Patent No. 5,843,925 to Backer, et at, describes inhibition of

angi ogenesi s upon adm ni stration of certain deoxytetracylines. Many of

t hese angi ogenesi s-i nhi biting conpounds, however, have only been tested in
vitro for their antiproliferative activity. Thus, there is a
need to ident if Metadshid dnanabiog¥PIQUTHSs, ASny Gﬂhbbfféd@oﬁﬁlasﬁﬁﬁds@naﬁﬁm& S.
SUVMMARY OF THE | NVENTI ON The present invention ovi.des net hods and
conposi ti ons M@y be neéxatnghr@pelweeser%@ﬁen mtéé%@@ssuﬁemtgﬁoezp%{/ecew@ésu red and

uncontrol | ed @9191' ﬁp?ﬂﬁsﬂaée B¥re %1’8?mp%ée%rthﬁgnﬁa%ﬁox?gﬂhé'EHrobeM‘reEﬁﬁo#”des' red
angi ogenesi s ositIon conprisrng a I'n 51 nhi bi dosage
sufficient tosarvdmb)ptonmugnmgnenwsasesl whibiehiboimmdif teareceptérevidinlgcmgemesi s i s
associated.with a cellular proliferative disease. In particular, the

i nventi on proPlSRUSAHNM Yod of treating angi ogenesi s- dependent cancer in
patients. The present. i nven n articylarly useful for treatin (OF for
repressing the gr ﬁo%?neflﬁhﬁo@c"@% e I%B’i‘ﬁ“}?tlgg Fl%\et‘fnc?ﬁrsgafndmggo

desul phat ohi r Hgli; fisdue gfovitl P indicatedhbtve, ohdbihelld) cll BrofsEatid ik 28CorIRt ast asi zed
tunors prevents the growth or expansi on of those tunors. The present

i nventi on proY¢sialle it Rlse 8eEhANE ORI U} W‘?%Pfﬂﬁéﬂ?gﬂ\@ald’&c@&eé@hnd
processes nediaf.ef d QbhRd 1RBHPASRSRL, Doh¥

adm ni steri ngét 0 a %g#%fﬂ&h?% &hr}gngg%g%? r% angi ogenesi s a 80 Vega tion
conpri si ntP hi angibgenesms xaaﬂ&dmmg@ tg tHfefaveiallealthoofi antrirginisnanbercyemedd. s. | n
partl cul ar, the, é%ves”tr'n es &rg(\)/r c}gs Gind tetga%gas%f o%glgl"élrb
angi ogenesi s- P ETEht e CEr i ht| ents, of C
angi ogenesi s- dleneyld@nﬂylﬁ@ﬂeeﬁmbmwmbioemhﬁd ndtﬂexﬂﬂlﬁlaeairbmdémj/ to $usenin the
angi ogenesi s i S associ ted el lular praliferati e di Seaﬁi“g The

present i nventd kS BOSHLAS SV I?B‘H’é l%ﬁ)uéﬁr]%d@}‘?}?%‘ﬁ?rf:%l PPEXEITY i seases
20 and procesgganifReks 3F 8d beI l{PS’lﬁﬁiaﬁ%@n@é%d?eHWﬂMGﬂM?@dl%tgl QYR Shén, by
adm nistering to a patient vvlth t he undesired angi ogenesis a conposition
conpri si nkp dethaippsvanti oraedustipmobangéngangsissay bas éesirable epalip ficpting some

angi ogenest . ¢kihaBAthi GILAEs CAfdBUERNVPION ASnd: MERA ifint beat | no
angi ogenesi s- epen cancer 1n Ient's, and for curi

angi ogenesi s- Mp@rmhgnigemmcémhlbummaf vasoilar. endothelia gewbtbd'aatem(tVE@lﬁ)ea

25angi ogenesis i s th a ceI | ar , prol,i ease.

The present |WI§’I‘HY Ee]c %Qﬁé‘{‘\f UGS TGS ﬁ’&scél 8@?4@51;1 lroPa“F &5ting cancer
by adni ni st er jnRestioBed Pt dx@Ripled UCR MRRST Nb. omzmmrtb%éngo @@aamaibeg agmglg
desul phatohirudin with a cytotoxic or anticancer agent. The pre

i nventi or?Q s ipatbitoesfahg betaisezyme efgroteindandsn § tocorerapighe e%feqtﬁ@f Yﬁ@Fgr owt h
of tumors. FoR, XAl Ge é”somﬁx%g}d‘i'né‘hﬁx?etdl%egﬁ %%%ﬂéh ROAh AN e{nlégigﬁnés?s.a human
or animal wt prevascu ari zed netastasi ze nors prevents the growh or
expansi on of Sdsmsmvb:urgatom have reported Ahdtitien omp)ecgroeﬁhahwebraes@n@ticimiuenti on
provi des net hods an |tI |tons treati 2(8 tca%g J ?lmerynsterl ng to a
patient a co 8§V n%’?f? Si'Hgorq° Wﬁl PEFTG 0 %5 iTudin with a
CKt otoxic or @ﬂﬁblﬁzﬁftbﬁ‘a@hﬂﬁz@&i&hon dhéheplotRedply. |seve'amhfgo, éw]t(ﬁ@fcepR@s\lJ des
pharmaceutical fornulations to treat a 5 patient, [ gi ogeni ¢
b ant | covor SKREF BN URBDer g of merckReonad@oRshar 984 )l

phar maceut | Cai’été’nt%‘&@fkh@l@b?tosﬁéék‘éf‘tet ala d@f@i’b@?ﬁﬁ%ﬁ&%ﬁ heRfpeRRiARog carrier,
and desul phatohirudin in a quantity effective to |nh|b|t angi ogenesi s. The
sol vent may b@naqumtum ercenmnalqwe@ct@cambsrrézgmmoi“éhq@eanglgeﬁneesem ibiting gani c.
The sol vent ((y&npoung a%ka eeg h Ve 8n g,EH)eg.l’ ?es%d%%gfh% dfgg{heﬂ'%q gl%h?quﬁ% atcﬁwtt)gg 10

desul phat ohi r YA prr mnrstration pha hirudi n may

formul ated as a Iy zed dr ot her he
formul ation furt he ‘f’3|1§8§e%1o@é§%¥%$dﬁ%%’f?ﬂg?r3poqn Ih;gralo Oft
enmbodi nergo tmlgg@ﬁm ation further conprises a sugar. In yet anot her

enbodi nent, the fornulation further conprises a divalent or trivalent netal
i on. :

g%lgsncalanzmg the tumor,



15DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention
provi des nmet hods and conpositions for treating di seases and processes
medi at ed by undesired and uncontrol |l ed angi ogenesis by adm nistering to a
patient with the undesired angi ogenesis a pharnmaceutical conposition
conprising a thronbin inhibitor in a dosage sufficient to inhibit

angi ogenesi s. I n one 20enbodi $EMMARVCOEMIRIRVENTON associated with a
cellular proliferative disease. Tn particular, the Invention provides a .

met hod of treat i NOTRNGQGLNRShRIIFHGILGRINGRNAE CorhPosRds TH tFoatiALBREsSL NG
adm ni st ering desul phat ohi rudin or desirudin al ong or as an adjuvant to
chenot her apy. amthgrotesseniekdtedibanndesisdd dnduaednirellad aneiegenesisby pdnainthéatingo
refer to any condition.25characteri zed h S| rod ' of
ol 1 5. 1o uale BshCBE e BAETEE hdGiensts b POblARERRENEARARAE O
"Cel [ ul ar Pr oldhitdtodtih deloshgs sagent @liflkibit andivgacsionin cnarmbodinsencalili t i ons

~such as beni gn nel anqnas, - benign prostatic er pl.asi a,, psoriasis, and

ot her cel | ul al"‘%j?%?%%‘s@é%_?ﬁ‘raﬁdﬁ@ﬂhﬁ f%ﬂ%fﬁ%%%‘i‘ﬁ@??&?a |IB9’8F§CP%Y’ the

"Cancer” neang@Rtingsnasl Sme@pe 0fesking aREBEeARdefcdi®t Sander th patieH®Dr s t hat
30 require for their growh (expansion in volune and/or mass) an increase
in the nunber Thapregrmgiveytios is phicHipdp dsefdldartrentiag Spfoy remsessmerharion thpbod.
The terms U r 8@l rorimple! SRAIRM oS MSRARNSM b &ltHnahQr hAGHE L@ 11
severity and/or frequency of synptoms, elinination of synptons and/or
under | yi niP capseascplgvahnttostagiedtthmosprevensicegrofvttsgneppanseoragfdhese t hei r
under | yi ng cagﬁa and i nprovenent or renediati on of damage. Thus, for
exanple, "tre (H@ a patient involves prevention of a particular disorder
or adverse physiolggical event.in a .hsusc i bl.e indi.vidual . as. well as
treatment of a cl iﬁgec%rlef??’:{v ﬁ‘ﬁ)tfo&'FEPYlaesi rﬁ‘é‘ggﬁqs glcoglﬁ’o?lﬁ%?sg?)f }rﬁagl_n\gﬁlsggﬁgi ng
regressi on of a glosREdieheddtedby aReiredldhdluncéifolled angibgenctib By pd@seaéringet hod
of "treating" a patient in need of anti-angiogeni ¢ therapy enconpasses both

preventi on of 1o aisal Wit e vaiewgd angiggengpis 8 CaRPOL HeR CORPTISEEIYRYIE & o

anti angi oggni ﬁostag@&@ﬂé’ieﬁt”cg iHi G k] ((géen. is. An ARk QRe indbSERASRovigEs 4i sorder
that is responsive 10to anti-angiogenie therapy in a clinically synptomatic
i ndi vi dual . " Rethod 9§ ireatingrapfimgenasis-dehendenticantdram pasfentsy ast forgsengand si ze.

"Patient" as used herein refers to. a ian, nref _ -

i vi dual “wndEsarpurateb ey St e o et dRieRo B s USRS et hods
of the presenassbélxedivitrn celllar proliferiivel disageat i on on the type of manmal that
could benefit fromthe 15 presently described pharmaceutical formulations
and net hods. TRYplefgit I 6ifon Rb¥i864 ¥ oddmidriompositioh ik apidg diddabes
effective anmount" of an a}ﬁgnt as used herein are nmeant a sufficient  anmount
of the agéht &l Presspesanedmicdipsindsgiredrndameontrlled ppgiogencpis by REmiRisteringn
"ef fective ang) PGERAS)AR IHAHbdiclUnABDMES « QhrRBsiAgeMimpiify SUT fi i ent
anount of the agent to at |east epar%‘igg(ﬁayl,s.ian.hfn |%1 angi%%erlllzgsi.s. o

20cour se, undéssulphblobiredif éta dpsage gufficientio isliibi engiogencsis.s biparfigrdar, thani f est ed
along with the desired .therapeutie effect:. hence actiti r nces
Che Dot ent al THEHEH TR g ABESY RE R ee R oM RAL I bat AT 7
an appropri at end ff t@tid angiogemdsit depeddentbdriceig patiems.eh anetentbeldionent tthe exact
anount required wll ;vary from subject to subject,.depending on the

speci es, %e, a%ﬁﬁ%ﬁ@@%%ﬁﬁéﬁsoe@ﬁdiWﬁtlbﬁceﬁulftrwéol %jtléefh,se%sde of ,

25adm ni stration, and the like, Thus, it is _not possible }o speci fy an
exact "effective ahBuPREsent YGRSy Progidesmstheps fust ©MROSKIQRE [QF dreaiiR Aifeeror
"effective ang) ogeResiiphbhhdd BHBYRlN bompMind Bslhahiialigase may be
det er m ned byg%ne oss%orgi na?y eri ICI miﬁn tl(ﬁ% ar?ﬂurgn only rrgg;?i ne

exper i ment at i desulphatohirudin with a cytotoxic or anticancer agent. The present invention is

particularly useful for treating or for repressing the growth of tumors. For example,
30  administration of desulphatohirudin to a human or animal with prevascularized

metastasized tumors prevents the growth or expansion of those tumors.



| . The Pharmaceutical Formul ati on 300ne aspect of the invention provides a
phar maceutical formulation for treating a patient in need of

anti -angi ogeni e therapy conprising a thronbin inhibitor in an anount
effective to inhibit angi ogenesis and a pharmaceutically acceptabl e
carrier. A Active Agent In the past few years cDNAs and synthetic

genes coding for hi&\hbl@liexrhsgée& ke prddatenRafoh %b@lﬂeﬁm&ﬁddﬁfﬂrcﬁ&@@ﬁnbﬁk
m crobi al hosts, such as but not limted to co/i, .and yeast. The

expr essi on pr &uieaEng wnyﬁépytadmsa&temt@m@@t@épwp%ﬁl%cowrﬁm&fwv 5 1456)
l'ack the sul pg(%?lhsga Igl}a%h?}ﬁgm%lttﬁr%(%}ﬁ e O?qum\ﬁﬁ({e?a%é}ﬁr ef ore desi gnat ed

“desul phat ohi r urne Riobl t approximately the sane

bi ol ogi cal acti vi t¥hasre£en mr\]fer%ﬁ"or Su' %eh%ﬂaxjéﬂoalc%{ﬂffésfbnmgfﬂ&gqgrtrg%l rug'_ n

variant HV1 has beéef’ STRET ur opean

158 564 angl 15&1eaéal)neamdfam-ﬁ@mglaﬁxmmeﬁn@et}&vdpsj wahaer@ﬁuh@ﬁmmulaﬁam ant  No.
168 342, 200 655, .225 633, 252 854 10an§D 34 215).. Sim t‘&luy

desul phat ohi r GIPPriSadoT A RBABREsHISE Y ceniepls soIEIE pacquiEly 2eeeRiBlSe an

Pat ent No. 158aH6Ahnd@¢kuiph atgﬁi%mﬁf ﬁty@fe@t‘ﬁe&b@ﬂnlﬁf&ﬂ ssifatient No.
200 655, PCT- Application No 86/ 01224] and des- (VvaD2- desu phatoh| rud| n has

been expr esseéolyent E@drbéranwua%@qqaqw@uﬁ apkmaY Hae Bherepyc o138 ger) 1
15According tg l%}ﬁo 5’ Q&kagEﬁ’ﬁfﬁéegﬁate ch‘rtafn%f bdd be J&Hé&’@'tﬂe is int ended to

enbrace desul p , Irudin variant or a desul phat ohirudin
vari ant oi0a dcﬂuhwhatohhedle(pﬁpr to@slpam‘stramhyThdjtsdph&j@dmdm mhe be farewtatadr e and

in particular _a h oun bt ai nabl e
froma transf 8% fﬁlllg?f%y&ﬁ#‘ gtaf’% q’r??g?erﬁt r%%%%ku{t/\ﬂgﬁ élgges for a
desul phat ohi r u&npnsaﬁ pétassitind phosphse enfyeSuﬁdih&&nd;esmiqnham@fmmumnmﬁmma for
exanpl e, desul phatohirudin variant 11V, HV1 ified ( HV2, HV2

nodi fied (a, BOMpLyses %arvg’rff%ﬁ’ﬂ%t}l?f W\{W@r%ﬁ‘l‘& tg%gm(‘\‘)ﬁpgrn g\ﬁg‘ﬁ% CSHBRTESRS 2 udi n.

Al so i ncl udedqghRnSH iRt mdiRieE such as hirulogs and | ow nol ecul ar wei ght
pepti de-based thronbin inhibitors. Preferred desul phat ohirudi ns are those

having thgsformla | (SﬁﬁﬁﬁL'ﬁ(ﬁi)ksdﬂPY@bNVétﬂmﬂwmﬂs Thr G u Ser
Gy Gn Asn Leu Cys L S Ady Gn dy

Asn Xaa s Ile Leyy, G
n ea Ors e LR iiai.dsh g hotenien G ety O

lle Pro A u Xaal pfaces¥aandibebby uddesiredad uncontrolled angiogenesis by admmlstermg
to a patient with the undesired angiogenesis a pharmaceutical composition comprising
a thrombin inhibitor in a dosage sufficient to inhibit angiogenesis. In one
20 embodiment, the angiogenesis is associated with a cellular proliferative disease. In
particular, the invention provides a method of treating angiogenesis-dependent cancer
in patients, comprising administering desulphatohirudin or desirudin along or as an

adjuvant to chemotherapy.

The term "cellular proliferative disease” is intended to refer to any condition
25  characterized by the undesired propagation of cells. Included are conditions such as
neoplasms, cancers, and tumors. “Cellular proliferative diseases” also include non-
cancerous conditions such as benign melanomas, benign prostatic hyperplasia,

psoriasis, and other cellular growths occurring within the epidermal layers.

“Cancer” means angiogenesis-dependent cancers and tumors, i.e., tumors that
30  require for their growth (expansion in volume and/or mass) an increase in the number
and density of the blood vessels supplying them with blood.
The terms “treating” and “treatment” as used herein refer to reduction in

5 00



65 in which a) Xaa at 27, 36 and 47 are each Lys, Xaa at 51 is H s and
Xaa at 62-65 is the peptide 5 residue Qu-Tyr-Leu-A@n (SEQ I D NO 2) Xaa at
66 not present, (HV1 ) or b) Xaa at 27 is Ile or Gn and Xaa at 36, 47, 51
and 62-66 are as defined in a) (HV1 nodified a), or c) Xaa at 36 is Ile or
G u and Xaa at 27, 47, 51 and 62-66 are as defined in a) (I1VI nodified a),
or 10 d) Xaa givest einﬂ/olr e q@inc tllsyﬂﬂﬁorﬁ@iélnﬂinaﬁgn of39mphnaid/dtimb&lane as
defined in a) (HV m)dlfled e) Xaa at 51 is Leu or Asp and Xaa at
27, 36,47 andc@Be.gEevgpiomel tbwcp}@enqewf symptermy/andieydheir wefeglyinggauge, sath a

o200 13 5% SRR NP RIARLS" EHR, B cCokalYErl P ?255"? N

NO 3) (Xaa at i6lvespreperimant  paGeulaGlispriews @wrs(efpﬁ@idﬂDgN@ elf)en(l)(aa at 66 not

present), u- Tyr s Ar EQ | D 6_not

d u- Asp- Lyf st g '% g(% tfs?f")@él(ﬁ?ﬁch&cs LRy oRedie bt oy (SEQ
I D NG 7) (Xaalrfh'iblﬁg HTauPhe stan Sed diRi8erAr disdase. TREQfdrRxMRpR) theXaa at 66
not present) u- Leu“Ar 20 (SEQ ID NO 9) (Xaa at, 66 not present),

d u- Tyr - Leu- GPWSW grethodof [ rratjoe o patisatingegd criﬂrnﬂnaélaw@emc HieERRYSIBEPMPRSARS, 11)
and Xaa at 27botﬁ‘i")r&%n@&poﬁ]coﬂﬂﬁoﬁ-%lgggé E‘Ie(ﬂsdrfl‘er@ﬂat(sJ regonﬁmg'tcf had b), or
having the fornula I 25 Leu Thr Tyr Thr Asp Cys Thr G u Ser
Ay Gn Asn Lengiogepi th@apm@(trdaynq&mﬁaepr@twneﬂlyeasa|or AsprdgpthaDpsesppysiG n d y

Gy du d9 il ?ﬂer%%iﬁﬁghé%l@%&;n%ﬁxﬁ%d’@uﬁé” y ASp Phe G u G u

IIeProGnGIuTy& Leu .G n 65 s0r la I'll (SEQ ID
NO i3) Ile Thr TyrRegﬁeSSI,&Isl r?ﬁ/ Fr ucqueot}q@ﬁ%sggﬂ u Cys Leu
Cys(111) “Patient” as used herein refers to a mammalian, preferably human, individual

who can benefit from the pharmaceutical formulations and methods of the present
invention. There is no limitation on the type of mammal that could benefit from the

15  presently described pharmaceutical formulations and methods.

By the terms “effective amount” or “thérapeutically effective amount” of an
agent as used herein are meant a sufficient amount of the agent to provide the desired
therapeutic effect. Furthermore, an “effective angiogenesis-inhibiting amount” of an
agent is a sufficient amount of the agent to at least partially inhibit angiogenesis. Of

20  course, undesirable effects, e.g., side effects, are sometimes manifested along with the
desired thérapeutic effect; hence a practitioner balances the potential benefits against
the potential risks in determining what is an appropriate “effective amount.” 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

25  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

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

amount effective to inhibit angiogenesis and a pharmaceutically acceptable carrier.
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1515 du Ay Ser Asn Val Cys Ay Lys Gy Asn Lys Cys Ile Leu Gy Ser 202530
Asn Ay Lys Ay Asn Gn Cys Val Thr Ay Gu Ay Thr Pro Xaa Pro 5354045 du
Ser H's Asn Asn Ay Asp Phe Qu Qu Ile Pro Gu GQu Xaa Len G n 50556065 in
which 10 a) Xaa at 47 is Asn and Xaa at 63 is Tyr (HV2), or b) Xaa at 47

Is Lys, Arg or Hs and Xaa at 63 is Tyr (HV2 nodified a), or c¢) Xaa at 63
Is Au or Aspandiiv@Acatt 47 is Asn (HV2 nodified b), or having the fornula
IV (SEQ ID NO 14) 15 Val Val Tyr Thr Asp Cys Thr Au Ser Ay Gn Asn Leu

Cys Leu Cys(1V) 15ﬂn5thgg§bt @ yé?g c]ﬁﬁﬂséﬁisy%tl Sheb-¥&i ﬁbr'ﬁﬁﬂdx‘n%n%ﬁ Ile
Len Gy Ser 202530 20 Gy Asn s Val Thr Ay Gy Thr
Pro Asn Pro 354@486@19n8b¢ndﬁxsr65®d mswr@wl MStp fepleadput ngy hmtcdatqdﬁ gollin Gn

iﬁ: 'I&gu %2 _?_%éc? %%gtS él%x% e(ér)reps@/nl n;pr uc [}9 &gk c)/a%ég%/)cp f%'rgg%ggténll % Dr S-er
Asn VaI Cys Gl 9!56)yaﬁ:kﬂleysuﬁﬂ1‘atd.ryl6nc@45r grbﬁ) 4telyr®-yanSerere therefore de31gnated
“desulphatohirudins”--they turned out to exhibit approximately the same biological
activity as the natural, sulphated hirudins. Desulphatohirudin variant HV1 has been
expressed in Escherichia coli (European Patent Nos. 158 564 and 168 342) and in
Saccharomyces cerevisiae (European Patent No. 168 342, 200 655, 225 633, 252 854
10  and 341 215). Similarly, desulphatohirudin HV?2 has been expressed in Escherichia
coli (European Patent No. 158 564) and in Saccharomyces cerevisiae (European
Patent No. 200 655, PCT-Application No. 86/01224] and des-(Val),-

desulphatohirudin has been expressed in Escherichia coli (European Patent No. 158

986).

15 According to the present invention, the term “hirudin” is intended to embrace
desulphathohirudin, a hirudin variant or a desulphatohirudin variant or a mutant
thereof, respectively, described in the literature and in particular a desulphatohirudin
compound or a mutant thereof obtainable from a transformed microorganism strain
containing DNA which codes for a desulphatohirudin or a mutant thereof. Such

20  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):

25  Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys O
1 S 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 GIn Cys Val Thr Gly Glu Gly Thr Pro Xaa Pro
30 35 40 45

Gln Ser Xaa Asn Asp Gly Asp Phe Glu Glu Ile Pro Glu Xaa Xaa Xaa

50 55 60



30202530 G n Ay Lys Asp Asn Gn Cys Val Thr Ay Gn Gy Thr Pro Lys Pro
354045 G n Set H's Asn Gn Ay Asp Phe Qu Pro Ile Pro Qu Asp Ala Tyr Asp
G u. 50556065 35 11V3 and variants of HV3 which are characterized by a
shortening of the primary structure by 1 or 2 amino acids at the

N-term nus or by 18, 10, 9, 6, 4 or 2 amno acids at the Ctermnus.
Particularly grekesred desul phat ohi rudi n conpounds are those of formula Tin
whi ch the Xaa groups are as defined under a) or the conpound of formula |11
in which 5 Xa@é>at 47 is Lys and Xaa at 63 is Tyr. The nost preferred
hirudin is de;suvlvl[t)l&atohi rudin HV1 having the formula Tin which Xaa at 27, 36
and 47 are eath yS, Xaa at 51 is Hs and Xaa at 62 is the peptide residue
A u- Tyr - Leu- GiiX4aSiEQ7 | 38 D47 hee) eacNN @S, Nk aefibis Hisremdt Xaf attRe6S 9 vienpdptite

relates to the hirudin variant refl udan r 10 Leu-hirudin, .al so descri bed
as [Leul, Thr ?F‘%%ég‘églﬂ‘lp%&%sﬁwgfj)I)g‘ﬁia ?C}%’i’%,pr‘?ﬁﬁ?tcahr]%)%scri bed in
sequence nunbgyx4h 257 KINONGR aRaKaR bt 340 47 E1-4Bd @2 3éhre d2dFEd iDa)ervul a Vi
(SEQ ID NO 17). Leu Thr Tyr 1'hr Asp Cys Thr GQu Ser Gy G n Asn Leu Cys

Leu Cys(VI) 1Bedified8).afu Gy Ser Asn Val Cys Gy Gn Ay Asn Lys Cys Ile
Lys Pro 354043 90 medy Pl 5a 80 7 88 s gl e PR L
Tyr Len G n 5068i665), or . A further enbodiment relates to hirudin variants
12,9, SRR S50 00,40 oSN o RS OSBRI, 12
hi rudi n vari ambgifieddj,oh, conpared to the natural 25 isoforms or variants,
The i nventi ont) Xeat l thhFsari SRS FES SBb0 brt IO S GV eainD G
identity) to ﬁogygg&lgﬁbr i sof orm of hirudin.
f) Xaa at 62-66 is selected from the group consisting of Glu-Tyr (Xaa at 64-66 not
15  present), Glu-Tyr-Leu (Xaa at 65-66 not present), Glu-Asp-Leu-Gln (SEQ ID NO:3)
(Xaa at 66 not present), Glu-Glu-Leu-Gln (SEQ ID NO:4) (Xaa at 66 not present),
Glu-Tyr-Lys-Arg (SEQ ID NO:5) (Xaa at 66 not present), Glu—Asp—Lys-Arg (SEQID
NO:6) (Xaa at 66 not present), Glu-Lys-Leu-Gln (SEQ ID NO:7) (Xaa at 66 not
present), Ser-Phe-Arg-Tyr (SEQ ID NO:8) (Xaa at 66 not present), Trp-Glu-Leu-Arg
20  (SEQID NO:9) (Xaa at 66 not present), Glu-Tyr-Leu-Gln-Pro (SEQ ID NO:10) and
Glu-Tyr-Leu-Gln-Arg (SEQ ID NO:11) and Xaa at 27, 36, 47 and 51 are as defined in
a) (HV1 modified b),

or having the formula II (SEQ ID NO:12)

25
| Leu Thr Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys an
élu Gly Ser Asn \?al Cys Gly GIn Gly Aign Lys Cys Ile Leu Gllf/ Ser
30  AspGlyGlu 213/5 Asn GIn Cys Val %1511’ Gly Glu Gly Thr %(30 Lys Pro
Gln Ser Isz Asn Asp Gly Asp lf}(l)e Glu Glu Ile Pro GlflSGlu Tyr Leu Gln
50 55 60 65

35  or having the formula IIT (SEQ ID NO:13)

Ife Thr Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys (I
8 o0



‘The hirudins used in the present invention can be prepared synthetically,
e.g., chemcally or preferably by reconbi nant techniques, or by isolation
froml| eeches. 30According to the present invention the term"nutant" refers
to proteins (nmuteins) exhibiting antithronbotic activity which differ from
native hirudin or desul phat hohirudin by sinple or multiple nutations (cf.
Eur opean Patenpt Nos. 3525 227 and 352 228). The DNA gading for said mutants

whi ch can be prepargd 0 no, (Nt I jte-directed

mut agensi s, igﬁ%ﬁ®h§3 &%§§g?g§%§33&p‘%ﬁgﬁggpgﬂkl%uggyggth as Escherichia
coli and Sacchar gt nyc cereyj sia ternatively, —hiudins that may be
utitlized acc@ﬁﬁ?ﬁbii’% b‘n&s ef'ié’seé’ﬁt%ql faﬁ{yl @t‘f% r%’ﬁf?ga?hmfragment s (i.e.
those with°at | east %%e | ast 8 carBoxyt ermi nal dh no_aci ds, e.g. the
fragment consiCdt SeidlisiAspen Hy AsePhefi GhnlleRroFuldy d2abeuR known
sequence in hirud®n), biosynthelSc anal oguesflf hirudin (e.®% those with up

to 10 to 12 am no acids, sone of which are comercially available), the
prot ei n NAPc2jn whidh|l ow nol ecul ar wei ght pepti de-based thronbin inhibitors.

10Preferr t hygnbi n-i.nhi bi t or.s i.ngl.ude mol ecul ar wei ght pepti de-based
t hr onbi n ?ﬂhi Bfg%&}'%t%ﬁ]es? %I}dr%(aa} %&Sﬁ%u?gc(t%ﬁg?’%i ght pepti de-based thronbin
i nhi bitors" wb) Kabser 4vek Lys)rdg o8 Hixhd[¥aaane3 sKiyr|(HY 2imodified ax br t o i ncl ude
thrombin inhibjfors wiith one to fqur tide linka , d/or with a

mol ecul ar wei §ht@pOW %@,Awd%elaﬁ%&sﬁ% blé}}dﬂg@ﬁ?% in the review
paper by C aesson in Blood Coagul. 15Fibrin. (1994) 5,411, as well as those
disclosed in U S. Pat. No. 4,346,078; International Patent Applications WO
93/ 11152, WO 9shaepbe fagpubsN3GEEDID WO 58/ 25426, WO 94/ 29336, WD 93/ 18060
and WO 95@%1168; and European Patent Nos. 648 780, 468 231, 559 046, 641
779, 185 390, 526 877, 542 525, 195 212, 362 002, 364 344, 530 167, 293
881, 686 642, VabYal3lyr ThndspCls FEOGIODRIEY €iln ddn LewCysLee Gyar wdiVght

pepti de-based, t hronbin i Shi bitors include those knovm1500I | ectively as the
"gatrans". Palti cul ar gatrans whi ch may be nentioned i'nhcl ude HOOC- CH2

- - (R) Cha- Pi c- Nag6ly $dnonvasys tgayd el Asekyd Oysllabiu GhaberPat ent
Application WD 93/11152 and the |ist_of abbreviati %15 t herein) and
HOOC--C112 --(R) Cgl - AZ8- pab- H (knovvnz%ls mel agat ran?" see | nternational
Patent 254ppl LGalIONY004A8R Al ThPe} BN o8 TRARb A @ onS therei ).

Particularly preferred tthronbin i nhibitors incl'ude nel agatran and
xi mel agatran. O her 3argentine deri$@&tives may be4useful in the present

i nventi on. A .novel .cl ags ,of het i i ) desi gned t hat
b bi ¢ rhe « BoSERS SR ARy RS A3 PRY BN fir BRPOLOGR RRAT.RAR TP ™
ani on-bi ndi ng exasite (ABE) of 58l pha- 30t hrosbi n. These peptides, called

"hirul ogs", consist of (i) an active-site specificity sequence with a
restricted Arg-Pro scissile bond, (ii) a polyneric |linker of glycyl

resi dues $g omyFhdvehelde Aorhdtild €19EQ.1DA0G: 1651 ) an ABE recognition sequence
such as that .
Ile Thr Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys V)
i 5 10 15
Glu Gly Ser Asn Val Cys Gly Lys Gly Asn Lys Cys lle Leu Gly Ser
30 20 25 30
Gln Gly Lys Asp Asn GIn Cys Val Thr Gly Glu Gly Thr Pro Lys Pro
35 40 45
Gln Ser His Asn Gln Gly Asp Phe Glu Pro Ile Pro Glu Asp Ala Tyr Asp Glu.
50 55 60 65
35
HV3 and variants of HV3 which are characterized by a shortening of the



in the hirudin Ctenninus, such as but not limted to, Hrulog-1

[ (D-Phe)-Pro-ArgPro-(dy)4-Asn-d y-Asp-Phe-A u-J u-1le- Pro-Q3 u-Tyr-Leul
(SEQ ID NO '8); the synthetic Ctermnal hirudin peptide S-H r53-64; the
pent apepti de (D Phe)-Pro-ArgPro-Ady (SEQ ID NGO 19); and bivalirudin. 5The.
hi rudi n conmpounds used in the invention can be in the free formbut also in

the formof thei 1) , Eiak B the Ree@Thi0or®ya8p 10,1, e¥gf 21 ani no
acid resi duesl?l‘?lln&r co%ﬁuﬁségﬁmﬁggiln t he forem of a{gyd gddi tion salts. -

Sui t abl e aci damudiacident thalCktsrmimgs.i n parti cul ar phar macol ogi cal |y accept abl e
salts with conventional therapeutically acceptable acids. Representative
i norgani ¢ aci ds ar Rartigdarbshprefecred deidphh®hirudin campéomyds arstthogei of feroiudy I inand

al so sulfuric acid, phosphoric aci nd ophosphor.i id. resentative
or gani o acl ds b e RBLRPRATGr SRS Bl arag e g o g TR SARA:
benzenesulg,on'p(@a@tmmswg meImesdtfeant tymaci d), or |ower al kanesul fonic acids
(such as net hanesul fonic acid), as well as carboxylic acids such as acetic
acid, lactic acid, TRaRBtlrdFedéd Krudst Bt iptaedhikudifeV Tt hadhglhetfomida [ th aci d,
ascorbic acid and citric 15 acid. As, however  the coppound used in the

i nvention al swhisBRfagiahd7.Ppeed dZeroseph Lys. atigat » hisdliy aadKaagl §3ds thejpgptide

resi dues, whigh: paviRael e j .86 di c character to the entire
pepti de, they&ggﬁggﬂgy{)gg{ %%Fﬁsegqrg?ﬁbd salts with inorganic or organic
bases, e.g., sodi u%otggmdmnt%ﬂh%'i%ﬂs FRAGS iRk PariaQf reBlidfh, or
ammoni um sal ts derived fromammonia or a prhar macol ogi cal | y acceptabl e

or gani ¢ nl@ r ohenhivatin,alw descrit@dha feeu’ Hiwdvidr desalphatplisudioer lgpinudin, wiieh sane

time free carboxyl.groups and free 100 aro I . n the
form of i nner Rekiebd B ENGE up8E PR PR el PR MO RE- B2 PR 0 ' 1T
"phar maceut i cRbimulaAVEGIR@DD&GEGarL" is a salt that retains the biol ogical
effectiveness of the free acids and bases of the specified conmpound and
that is not biologically or otherw se undesirable. 250ne problemin

devel opi ng a dosage formcontaining hirudin is its poor stability in_
aqueous sol ut L@h?graﬁﬂﬁhﬁAﬁB\ﬁi’érng‘?WeW CﬂBoArsnéie‘a\ﬁ?’F?“Fk}%é’én be see(S(IMen
hirudin ifs5anal yzed by chyomat ographi c jget hods, such agsreverse phase HPLC
(RP-HPLC), MONO Q net hod, or the PROPAX nethod. RP-HPLC nethod: A

Li Chr oCART 1261wGlycteurysniVal GyeGly Gbr Gky 8o LysChysdiphbar ClyerrRP- 18 5 . mu. m) .
Solvent Ais 0.5% arrrm%('? um acetate i n,acet onitrile/yater (10:90), (viv);
solvent B is 0.5% amonii um acetate inacetonitrile/water (25:75). The

el ution is pepbpGEdhalys4eda Ghi O\ Val fTho@ly GLeGhf T Fo flys Bran.  The bi nary
elution is-a linear gradi ent starting at tinme zerS with 23% sol vent 1200 B
and reachi ng 46% sol ént B after 24%ninutes. Afté° 2 nin at 70% sol vent B
the col umy i sgeALITEDRAE %@p@%A@pm@qu 37018 PhoVGRL GIB- Tyr Leu GIVMONO Q METHOD:
The stability of hirudin can be anal ysed by FPLC (fine protein |iquid

chr omat ogr aphy) @8i ng a Mono-Q &®l urm (10 tmfBarticle sizeb35.0 x 50 5 mm

pur chased from Pha i a). , h V, L0 el asel .
Sol vent A is 50 nﬂﬂ&%ﬁﬂl@?&%}% ‘ 4t\.g§‘,§mgﬁld‘%%‘g{?§g‘ﬁ?¥%%@§ R o i n
H20, pH 3.5. FBE-ttudin, describedirBwaopaad Patent NonkER 81388 646 ) rémnatiz2 Enbodinregt a
flowrate of 1,4 pl/nmi.n. The binary elution far the.first 5 min.is at
constant f I owtHe sysgiEen ‘P@Itqsdﬂéﬂuﬁ% agd ﬁlrﬂgiarvaﬂ?’&fﬁri“zkﬁfh’fc?@ﬁ?rfg% Bepgialo, g
over 10 mAUt B§for@Bdr ParfihBViRIrdtatd®AARYNBehihey antdratekmiu Ol kifidtHes
equilibrated for 2 mnutes at the starting conditions of 20% B.

PROPAC METHODempodimertifithe inypntiosha birpdin yadant das 80 9amerahemeleps (@HRC al so be

used (Tuong, -l N i t 9R: of the Deam dated Forns of
Reconbi nant I—@ﬂ%f(ﬁhug %Oc%%a’%?%@ﬁ‘?g‘?g?f‘8299 (1992)). In this nethod a
ProPac 15 PAl anio ex

RRANIRCA 8] M . | h@pkplt @I hORENy, e Used.
Solvent Ais 20 Fis- ?&g ; 645§%3n§e&%\9g%%ﬁg Psp%). SE} I\la%Lgllﬁl e%.’
| socrastic el didnticalfyar phefeiablydiy 288mbinarftatdhainmds, by ba idolatearrogr keihent from
28% B to 54% B over 60 mnutes at a flowrate of 1.3 mmn. Potassium

phosphat e3gan be ugeebrliag tdegasent iReerfioalhd fety “afutdnt’t refirnto(fdo®ins20 Pat ent
No. 6,436,901 Bl). Accordingly, one enbodi nent g,f tEre pre.seﬁt i.nvention
provi des a fr Geyiengrexbipiprmaniarembetiapctaeiyvarh (igler E8MMAUYF HEUHR Q8 n,

pot assi um ph Oﬁ(%ﬂﬁ)ﬁagthgﬂlg%cgn BY 9¥iple B MURRALHUIAiBHs CLMMASHdah Pated] NbSES2

i nvention may be pro
]0 ac



by form ng an aqueous solution of the ingredients and then freeze-drying it
in a conventional manner. 25The potassi um phosphate is preferably

di pot assi um hydrogen phosphate. It may be used, in the solution before
freeze-drying, at a nolarity of fromO0.1 to 0.5, preferably fromO0.1 to

0. 3. Sui tabl e sugars include, but are not limted to, mannitol,

Lrehal ose, Sugipag3s30nR).tle DIALGYRS For AldiFARRs WARLIASBe pleAib sy and
dextran. The preferred sugars are 30 mannitol and trehal ose. The anount of
sugar in the swethets bmpvbemdhmﬁcgem@rdirqptngnut@gﬁn% is tloncdandtesppsessdite a

concentration_of fr rabI to 20% (W v).

The sol ution B’é(er}Fl ?esg% %frl';y %e 'c\(l%a cpﬁ’? raiﬁ ammsv\é‘f)%%?{ols e pH of the
solution before freeze drying na rably from6 to 9
and most pref er abl 5%?’8‘??(% Elﬁlgrflgm%thq ‘F’aﬂg%]nr‘tgaedaacg?rflﬁgt% ed:}r?’sépt S8 added
to the solxti gie haeliprfeaghic@®ZBe. Aokt RGth a€le@st, thdstd@dibogyRithinaCangigb dciddhe

nolarity of the citrate may be 5fromO0.1 to 0.5, refewag fromO.lto
0. 3. The&cihadasmencrptiste ofithe ast € -iepminalanaipy agiflopl thekpgvn sequence
freeze-dryi nguﬁﬁ%dlﬂﬂ bibSmd aﬁé?ogﬁlggomhiﬁn (ng afost aflﬁh)(lpfté PMA > 4Rind 50
ng/ m fréeze-"'dried product 1s stab for periods of time

wi t hout the n@fedb feme pbvhich ercaoaunastiollngailahlp), ﬁmr@tmﬁ\l B¢% end lome pr oduct
has been_ r edi ﬁﬁ%feHXBQWegﬁﬁ&é’?ﬁﬁb%Qﬁﬂ%%‘g%qbﬁFR&SSM ution is also stable for

| ong periods al'thoug Ion is not as good as the

stability 10 f the ff’re? eflqmjo%%brp %%%érs mcl?\?cheslgév%(gg&?ﬁr%g%g Bé}gt a?%f) lving

t he freeze dried pro
anpoul es, pr ethfrcmhbladnldmdik eleﬂashﬁ r‘los\ymblagﬁsr wmghtrpebﬁde»b}adad thrsthbiat | on

systens. The sol utiqgns nma ours aI so di,a f.ar

15admi ni strat l“g ! O*ishéf‘”g@ﬁ%\(?ﬁ erétloo Ry 8ng si ‘f’glﬁe %n{}eﬁ‘guﬁ&%tlh%/%b‘f‘or m of a
" phar maceut i CahiitoRGHRIPSRLSoR RENEL lInklag, andorGOPHdtEchaAlvelFBY bdd®w

converted under physiol ogical conditions or by soIvonS|s to the specified

conpound or t §%, pibinglides hesealepsribad éthe apiiev aner by Clacsim ie Shepsufrepgul.
Prodrugs gy P%Phdfl fé 9eh, US WM o6 ke 8% 1%9@%&‘%)‘% A &%o. &@%ﬂmn the art.

Various forns o ugs dre known in or exanpl es of such
prodrug deri vhitemﬁ&pa]slé&cntfp@phmtmnpm 93/)11&25\7@& 96ﬂ3€®%d)VOg?§l35éﬂ? tWO by H.

cdi o by’ K oap, vt 9520 BLAEHIROR Wl VORUIR B gnafran e oy ug

Desi gn and DeMgs. @nmaa(o 46@@811%9@6%41975@@@39@55@80@5@12 bRs,Bondyaesd,
Chapter 5 25 " DeS| Aggl i cati on of Prodrugs" Bundgaard p

113- 191( 1991)0%)36 443&%8 283 8RénaSedd: @%ﬁglhélﬁﬁ%f‘?%evu ews, 8, 1-38
(1992); d) H Bund&aard et al., Journal of Pharmaceutical Sciences, 77:285
(1988) ; e) N g%évé lowsmojgeular gigight peitislertasedythrombinmhitglgss inglgde) | each

of i oh 1. SBEE il el R AARELEIRSY Pafhchfy LEREE 3068, ndDThe amount of

desulphatohlrumln I'S prefera are y | ow,
effective si ngbmmmdunodmigé{@@é} (Fhy-(BeChePedf e Hy(kedm ad isvgated; seer tine,

e.g., over a I’IOd f Al MaNLS . C t he act ual, anount
in any unit t%?ﬁ‘gl %ﬁ%@é’ﬁﬁﬁ%@flr‘%{ﬁ 93’283%23%% I\Xfﬁa%gfevéaﬁlanﬁﬁslﬁ % nunber
of factors, saj@mg@d@{m)egmwﬁaﬁ BEkhyPE amelQmekint sm;neduasleaa@,atem
di sor der that is.responsiv
25  Application WO 94/29336 and the list of abbreviations therein). Particularly
preferred thrombin inhibitors include melagatran and ximelagatran. Other argentine

derivatives may be useful in the present invention.

A nov;al class of synthetic peptides has been designed that inhibit the thrombin
catalytic site and exhibit specificity for the anion-binding exosite (ABE) of alpha-
30  thrombin. These peptides, called “hirulogs”, consist of (i) an active-site specificity
sequence with a restricted Arg-Pro scissile bond, (ii) a polymeric linker of glycyl

residues from 6 to 18 A in length, and (iii) an ABE recognition sequence such as that
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i nhi bition of angi ogenesis. The anmpbunt of the desul phat ohirudin, however,
is a quantity that is effective to inhibit angi ogenesis, but insufficient
to cause substantial - 5cellular death by a direct cytotoxic nechanism in
contrast to cellular death as a result of inhibition of angiogenesis. In

t he context of desul phatohirudin, the required anount at |east partially
inhibits the {05 0Rt40 QQFeﬁH@\G‘%,QL&QaQ b‘ﬁ?&cﬁ-‘fihﬁte to, iruldagtﬁ[](ﬁ-ﬂ%)lprolﬁ}g-

ef fective angi ogenesi s-1nhibirt'ing amount o esul phat ohi rudi'n represents
from about 0. BAOWGING-Am-GheAsp-PBEGHyGHeBe: Rohrvétlohyr-Leki | {SBIDINOo§); dm 10 body

wei ght of the patie nor e .pref er ahl I’br ahout [8.000 o,ahout 120 ny
desul phat ohi r%}%?“ﬁgi'femn& lgﬂrb%e@?)g?/\gi m‘ﬂ,n@& %) FISRE térﬁ’tdb I;l%il?ﬁ#o e
p_ref erably frpm_ggqgn; UJIQ@M%nH%i@HﬁMﬁn.B_ ng desul phat ohi rudi n per

ki | ogram body wei ght of the patient, yet still nore preferably from about

0.5 ng to mbout I15TROhAGREMERRSH AN fisedimMthB &vektidra@h 38O Yresgb@hbutelsot he
patient, and nost preferably fromabout 1 ng to 15 about 13 ng
desul phat ohi r ithg fmofnhqloyﬁanﬁaﬁw coripigHtee sminq@opaty wieral 3ming geids of

vei ght per cent . #,0e of QI M #hdsQas f &1.80 MO RAIS Subthfle acid

desul phat ohi r%egiﬁggﬁﬁea%mgﬁ%dﬁga%Pﬁdr%ﬁn% out 0. 0001 Wt . OA;uto gl%%lqt 10 wt .
% nore prefendditign falte aredh partic@laDfibrmacolddidally atrentablE salts wirh cenwgniirsl
preferably frgm about.0.01 %t onabout. 0.5 Wt . 9% T : J.n order
to use a corrpgl?ﬁa(?,emb‘ﬁauﬁaf)cﬁg%@g@f'i gg‘i’rﬁ?ng‘i‘g&%}to%f“ec agégta%o}%y%?(!nh\é\g?%%lhp

cl eavabl e1pr oghuulgad Mek@Bioriclaaid) tdne alsbeuldpuicid; phosphdmieaid gndncl udi ng
prophylactic treatnent) of manmal s i ncl udi ng.humans, i

f t is norngall
formul at ed i nPHEBRMSEEMEACH- t FersEsspabYe T BHUT ?inc%ﬁm%‘rla&@fffn@%qu’gl% ,
phar maceut i caligORASstHef ene A GRIHr PAokbndRIfGRE 28N 6FioNRAhlk@testifiénié Nvent i on
there is provided a pharmaceutical conposition that conprises = |
desul phat ohi r edifli(saeh as raesbatepH famistacid) dasrivallasicarpoxylisr acidssHgh amcetit pad | y
accept abl e salt..or . LV cle l.e. o . j o
her ei nbef ore Iiatﬁtlgé%%,&aléﬁﬁg A &\51\1 %%a%a% agﬁa{“?rg‘f;%uﬂ?’it‘%g‘[ﬁ%@é g%ﬁ?‘ﬁ%f‘g@g%‘? ?/lter hct or
carrier. By "pdidr nedewteveatheycompoeant wbod 6f the dlveridn aso catainselred grbmaht a

pharmaceutical vehjcle 30 conpr.ised, of a.material that. is _nat.. bi,ol ogically
or ot herwi se EMYBEISEBTT ,Wlpggfldfﬁéduﬁﬁt‘%?&gﬁaﬁwi HRURHHPAT'S leClrlcechafag%én

i ndi vidual al gn@e Vhi® pbiteled@syahatoby ikl Prwiof Batstwidainsidagicanyrdaattesi r abl e
bi ol ogi cal effects or interacting in a deleterious manner with any of the
ot her conponehtsss.§fg-15adiuph aPiRad Nt Gacaim PhABERSIID IRl P Ao AmmeiunSalts

cont ai ned. . ' I gl v Y Il Btd QR | s,
e.g., m)nohydg?rclzvegllﬂé)gﬂ%kgmgﬁcoxgﬂl&[ﬁagglto gﬁglily wé’%@g%ﬁ%%amcé?ﬁ% hyclo?ljgf-ﬁgu anol ,
2- met-hyl - 20 pr bganbloweserdasthbynaitain asthesdrhe twe ok ghrpdxyl @retpsehdfise smle as

propyl ene glycol: ethyl ether; ethyl 6formte; gthyl ac A

acetate; i sob&yps i&eé'%lcﬁfl éfso ?’S &)&’8 Bé?'“ %{18?%531%’ rIﬁ’é1 %ﬁog(fg%ﬁﬁg/ %8 egﬁaﬁea;kwalts

di met hyl acet apicqRefePMY) A “BhamdidmitAll RxypEilhane;is 2 sat thdi reeidsythokippigapbne;

di met hyl sul foxide (DVSQ); and the |ike. The sol vgnt may be an organic

sol vent or ancifersiveaass ef be(figeacids mkasesofdhespeeifisd sompad adyhales Mueous or

nonaqueous. Ag;didanber beaflikyuaRprstd at ed by one of ordinary skill in the
art, the 10cholioceg|1§f 9S(r)l vent1 Wl depend on the desired solubility, the

nature ofgghe desupbphai iy de&e!@elo?ﬁ)g a}dgrg?%%%hﬁ @&tﬁiﬁ%r%%dﬁh@ﬁt@ﬁ&&r i stics.

The anpunt of solvent present iIn lation wi vary dependi ng on the

type of tunor stgkibityi id agnesiokolptionsradsopodsddrifoyn.of haigopaisighBitoedrkedieen t he
sol vent chosen, and t.he desir formof the f | at i Lon,
suspensi on, et¢y Hml‘#%éseangfyz (§§¥ %rﬂﬁﬂﬂg?g%ﬁ?ﬁﬁ m%hg%sh%}cg%? ré‘%ﬂstgipﬁg%gh I(L:%dl%si der

such factors {[RP-GRILE)MONG J Rethaprdiy PROBAXmethbd.of a solvent in a
pharmaceutical fornulation. Thus, the anmount of solvent included in the

pharmaceuti cal for RPLEPL.OmeMRY: RELi€stcUART hesl4kylinftoiseisakiMdreld in the art
wi t hout undue experinentation. In one enbodinent, the anount of solvent
cont ai ned3® n LHerpwhau] 4 RoA 8iSsmumalnSalysiitA &8 % Y PRASCES Rbout  50% by

vol ure acetonitrile/water (10:90), (v:v); solvent B is 0.5% ammonium acetate in
acetonitrile/water (25:75). The elution is performed at 45°C using a flow rate of 0.5
mi/min. The binary elution is a linear gradient starting at time zero with 23% solvent

12



20 (v/v) of fornulation. In one enbodi nent, the desul phatohirudin
(optionally together with a solvent) is added to a carrier, i.e., a
solution such as but not limted to a sodiumchloride solution (e.g.,
normal saline), a dextrose solution, |lactated Ringer's solution, water, or
a mxture thereof Carriers may include exci pi ents and ot her additives such

o but f er  ng. BERtEomip e SRR e 2T | Fhis 7k JERPRERY RS, ST, ©
sol vent, and anyma@khqhnmmédmomﬂammweem@ded to the carrier and m xed.
C. Formul ati ons The pharnaceutical fornulations of the present invention

are not limted w tONGOQEPETHOIP: TheStapaity bChih@in daabmatisestd b FRIC (fiviet | g
|ist of preferred delivery fornms of the present |nv%nt|on i hc| ud

sol utions, suBioéilignd chran@}ﬁ)@r@hwr@ng@rmpgq Orfolumm é‘é‘h?efrBFlFétFergﬁéa@e
formiatl ons e RuRfiadll HoAPPRehESa). N2k n%ﬁd%s%e@g@eﬁ'b'?tdlﬁﬁ-'@ggy pagduti ons

and suspensions ‘are pre erre | ocal adm ni stration, any delivery form
e.g., sol uti ofolvenigpsidina, H@@@b@hsmﬂmopéiﬁjﬁ@mémlv@ﬁ %éﬂ@Mﬂé@@@Nfﬁmy be
used. In gener ceutJ cal nor e
addi ti onal r?p 7n r??l?'? iéegqﬁdod“ ltglpgrfo corrp%%?et% I nc ﬁo@ggggﬁpl e,

antim crobi aI fate SOV Intiein. dd bidady dautios fort thafist § mlmtjausdmsraglt ﬁgwr(tf%%'a]ﬁ,d

detergents. A 'm' obi al ents are d to rovvt

m cr oor gani srTg’tl Oﬁ’ﬁgg’y &&Pa%@gadileﬁ“ #ﬂm%ﬂg’ggtaggé(%\f%bﬁlfl 5% apd 2énmutes at
fornul atiom f 0608 Baslet WRlcR tlosBunth &l ehuiliBetitd Aol  nandtesdt eicoRadihg dGRIMichs

i ncl ude phenylnercuric nitrate, thinmerosal, benzethonium chloride,
benzal koni um ef®r Bde, phenol, cresol, chl or obut anol, and conbi nati ons
t hereof Buffers are used 10 grl marily to stabilize a sol ution agal nst

potential cheni cal PREBAGMETHRD: esiscenthypublighed ancihedfgehirydip AralYSy ¢ ation' s
pH  Sui table Ql?cg behska r@xgclngdﬁ arhd "?ﬂéﬁa&exqgatﬁh bf Bk BRamfflddidtRs ofNd

phosphat es. i OXI t'e”used preservation, as many drugs are
suscepti bl e t BechmgigeiaHiradint IBvazrhqhzsmx,l MaR2901829EKDR e dn this mathod r iPdeltacs

i ncl ude spodiu isulfite, aceton o um.bj s sodi dehyde,
sul f oxyl a f% ?@f frouPERangse ésgél Qmms1 ?‘Hl?é?l%ex use? h;Pg’ﬁ‘gPdA zlismﬂyne
tetraaceti c agMTrigMCISHOTAGAdIsHlvan B RN IMOaE1(ia.Ag. Isodrhdticgivn. for 5 min
Tonicity-adjusting agents are used to control tonicit nsure that the

resul ting for AASHe isdpllovieduta liseaegradigat fomgparid ¢+ Wb@&%‘ﬁ‘?t‘és #@ ative
to the physio W'r&@lof%%/ﬁx Exanpl es of tonicity agents include

el ectrol ytes Sodium ¢ | ori de) and nono- or disaccharides (e.g.,
dextrose for 20”0“9@ @ﬂo%ﬁﬁa)te A RTREER 19£regs%ttﬁg a&m@ df'PxﬁJuHﬂE{U g.or
exanpl e, anioni c detergents; nonionic detergents, e. pol yoxyethylated

sor bi t'ans2(q avBRatemtiNe 6434901 By /IH&EENiEmynmrrﬁbodnnetrmbf mermrftscatsnvetnm@n)
sorbitan esters; sor bat es 0X | ene et her.s (€. g, allable
under the TRI ffrﬁ‘(ﬁdﬁ? ?l}:;r @8&%?1‘?9%%%5%@? d%oo&’loB commlﬂfléﬁ&g ?\W’C‘#?SSI cationic
and zwi tteri ophdspkifd Sidedioss. AfdefOdiYdRtipoEitiol bEthe dfveRfdiman e pridacealf
addi tional conponents that are not active agents I vardy

by forming an aqueous solution of the ingrediénts and then freeze-drying itin a

conventional manner.

25 The potassium phosphate is preferably dipotassium hydrogen phosphate. It
may be used, in the solution before freeze-drying, at a molarity of from 0.1 to 0.5,

preferably from 0.1 to 0.3.

Suitable sugars include, but are not limited to, mannitol, trehalose, sucrose,
sorbitol, fructose, glucose, maltose, lactose and dextran. The preferred sugars are
30  mannitol and trehalose. The amount of sugar in the solution before freeze-drying may
be such as to produce a concentration of from 5 to 50% (w/v) and preferably from 5 to

20% (w/v).
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dependi ng on the solvents chosen, desired formof the fornulation, and
other factors. Those of ordinary skill in the art routinely consider such
factors. Thus, the anmount of any particul ar additional conponent can be
establ i shed by those skilled in the art w thout undue experi nentation.

Typi cal ly, the amount of any such conponent 30 preferably does not exceed
10% by vol une of t : I i . _ SdibhdiQn j nvention
may be in a form SE% %Og\ﬁgmfb%?orrg}r%% lﬁigygn% :}Eg)(r? efgl%g% et&gés)' tﬁgﬁfﬁgiog%ﬁ ozenges,
hard or soft edpisat esore figeraliging magibk Yrosus elts pefigable fiwinsé tnS andlinepter si bl e

powders or granuyles, .syrups or_elixirs), for..topical .us for 17 exanple
as creams, Oi H’Eell“]ﬁﬁisl‘}é ,froéefﬁg to @rlfga%@’gﬁé’ztfﬂte ﬁqf@ “Eaéfl ﬁtafl‘gerﬁigtog?e iy B8hsi ons),
for adm ni str gtfoRddve-tRMd, all, 09 aldifs cifaamd. aha snddarfty BEihy citiaié gy bpowder or
a liquid aerosol), for admnistration by insufflation (for exanple as a
finely divddefopdhbite§.5.arefeplyfzereAddp Q13- admi ni stration (for exanple as a
sterile aqueous or oily solution for 5intravenous, subcutaneous, or

i ntramuscul ar dosi ke emcerratios ahiosiin rthe sadvtiandefere figersrdrying mayy beckiamp| e,

conpositions iOqttg@9@%4@%8%@%&’%‘3%”%%0%5ngr/r'ﬂl. for exanple, one or nore

col oring, sweetening, oring” an preservative agents. ~ Suitable
phar maceut i cal | y- a’fgeeﬁée%@d%e%? 'dB&tﬁié‘]Etﬁbl% 08 16nd Fo8Y of AHhIWiRAbLOARe hfkfd' fee,
for exanple, inert diluents s ch as lactose, sodi um carbonate, cal ci um 10

phosphat e or edtigdrarml stardgenht Riditpnaaitdr atel prodwnblastiesn redesgolaed ngwatgeithes such

Rgents sulf atHughelring sabasupl oCPBapPRE RO R BhENE Sl B "
agents such_ asgs %;Olz%ls t}%‘gd}ﬁ]&?bhﬂ@h&dﬁ@aﬁmf,e, and anti - oxi dants, such as
ascorbic acid. Tablet fornulations may be uncoated or coated either to

nmodi fy their disi nTRIEAM NS nA6 by RAIISHRERANE Rbezt T8 PrddlutOBapbe tided iACt i ve
ingredient within.the gastrointestinal tract, or Inprove their stability

to
and/ or appear egsoduchorpt ssandardasepoulesi nigrfidlsd devhls eamber syaRgcAP a8t s and

procedures wel b Keun. %}rsielf]n‘%. "’l'rhg solutions m%ﬁ&ﬂ?:%&s& LRPBe Ld iRIAddiMeIS oRY be in

the formof hard gelatin capsules In whi the active ingredient is m xed
wi th an ib&rt adolnisttadot.uent, for exanple, cal ci um 20carbonate, cal ci um
phosphate or kaolin, or as soft gelatin capsules in which the active

i ngredient is m xe@hadoporadesf this imventod may bb irathe paraneffa pharmddeytidaly

paraffin, or olive oil. .. Agueous suspensions generally contain the
active ingredP&sPEPIS pf(?qﬁ‘ég’y"?)o%\g%?%ﬁmf@? 2y Stcﬂwe%\fﬁflﬂg%r%y%f) °ROF g

suspendi ng agestidstions ¥ By asvaidt tme apdemeaeinpylueedd tulagbermarvetivaligel | ul ose,
hydr oxypr opyl net hyl cel | ul ose, sodi um 25al gi nat e, . pol yvi nyl -pyr.rol i done, gum
tragacant h anaccgpiablgsals phsuchcepapwidn dresrugianey hgidsy SEEIRUYRE | ecithin or

condensat o AL 0hn Ay hARBONAR Ml RbiRGl: thd A, BAMDI €

pol yoxet hyl ene stearate), or condensation products of ethylene oxide with

"l ong chain al expmatléesofabcoprotisig deavatbrsspt, dotrpiptic ehBedign endodyugst ehigtl, or
condensation pr cts of hyl.eng, Qxi de, Wit artial eps depd. from
fatty acids aﬁﬂﬁggﬁg‘%aﬁﬁ’ ?@ﬁ%’ era§98§)§wng%:v}éz[o Rﬁ/ neélrézyglto)lro ’S\Z‘{’l' %%ﬁog{)éeg?%, or
condensat i on pdiedustis. Widdet, BydleagxhidPryds] O3R! b) allexbddr & RiwgiDesignf r om
fatty acids and hexitol anhydrides, for_ exanple, polyethyl.e sorbitan
monool eat e. THE Rgurdeniersaspehidy Brrgserayd-Grsen %ﬁaﬁﬁ“@ﬂédogﬁ?’m?rey
preservatgyes "Design and Application of Prodrugs", by H. Bundgaard p. 113-191 (1991); ¢) H.

Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); d) H. Bundgaard, et

al., Journal of Pharmaceutical Sciences, 77:285 (1988); and €) N. Kakeya, et al.,

Chem. Pharm. Bull., 32: 692 (1984), each of which is specifically incorporated herein

by reference.

30 The amount of desulphatohirudin in the formulation is preferably a relatively
low, effective single unit dose that may be repeatedly administered over time, e.g.,

over a period of days, weeks, or months. Of course, the actual amount in any unit
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(such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as ascorbic
acid), coloring agents, flavoring agents, and/ar sweetening agents (such as
sucrose, saccharine or aspartane). O ly suspensions may be fornul ated by
suspendi ng the active ingredient in a 5vegetable oil (such as arachis oil,
olive oil, sesane oil or coconut oil) or in a mneral oil (such as liquid
paraffin). Th [ ' I ' ' ) such as
Decane, | har doaray R RARSLAOR LSRR iR (ARt Anbe R hoce
set out abovetheguatertlaad teityym dgentisomdisedze, adidkdier thapisovipdesiae pal at abl e

oral preparation...These conpositjions may.he preserved by the addition of an
ant i - oxi dant Yg‘é%%‘ﬁ‘ sanglé’gg‘%ﬁ Sctrh%mfmm be B dﬁ"g%éa}o\sﬁilrﬁfhé” B% wetds nd

granul es sui t ghdngityf @At DAVt PRibAfandid g@isie Bis irBUSTRERRAS ioddauky subb@n@dddi t i on
of water generally contain the active ingredient together with a dﬁis%s)ersi ng
~or wet t i ngd agestulardgath by aidigctayixiamachsnsmy ‘i?é‘FréS‘tg‘? eI Aerhas a TS apl e
dispersing or oWehithA ARRbEANY. AHAPEGALASr AdERhRoRTRIRNETRIL@ by those
15al ready mentioned above: I'tional exciplients such as sweetening,
flavoring andamoldri legst pawiatly inhifkts thd Songenmfesedood vessels. The

phar maceutical conpositions of the invention may also be in the form of

oi | -i n-wat er enul sPefigabliike effdeyivepmmiezenesjs-inbibétingsgetabpidesiiphatobisidias
olive oil or arachis.oil, or i neral,_oi sugh e |iquid
paraffin or a MU QO%#%SH&O‘-@W%B% {%aé)glét. io’gunll% a%ﬁugb%_%&rrg{r%‘ﬁfy@ ?ﬁ%&%éerﬁt s may
be, for ex@npbedy wephtrodltheypatiettifbidgetibly Borahbas 001001 ac alsdua 120 mgum
tragacant h, naturally-occurring phosphati des such as a beap, .l ecithin,
an esters or %ﬁ“[ 3qox’é‘écﬁépgr %@BF%B‘“&%‘?@F&? e fﬁ‘EF’HsStg%oﬁeengfﬁbllya fydri des
(for exanple Wubbb@@lvﬂi@?@%&@ﬁ?h@d&@xlﬁ%&ﬁﬂﬁﬁ{p&fkﬂ@ REUSIAy ﬁ%ﬁtmt&al d

partial esters with ethylene oxide such as pol yoxyethyl ene sorbitan
nonool eat e. Thaiens aptititlinaers prafsrablly Siont ahoub -4 mvoetbent Ingne desphatelirudiy -

preservative 3 - | j%i bay kAt ot h
Cmet eni ng. agbaedogmybody wRlidP o BRlof drlshike fterdfly WRRMMAL PodlolD + ame
or sucrosk; aabumhy mal desulplenstarudireped &itugremritody pregghe nf/deipagsntf Indemmrs afg

and/ or col oring. agent. e.ph ceutic 0sitigns | so be.in the
formof a st e?”lce’]lggg%ceinﬁﬁgecftogrﬁ% 1%%%&%38?%&%?@58 g'éehdse ?‘gﬁ?ﬁ\%ﬁ% " HeY be
formul at ed acg@balitd@fibS d0RVMN0E10SE WHoESOWSIONGt. 08)enddé prefireblgffronhgbout
appropriate di sger sion? or wetting agents and suspendi nﬁ agents, which have
been ment i oneB08hwiee lnaboupt mteo, #jdarespreserably dipm akqub R-Ohayt- & 9o Gy
sterile injectakle solution or suspension in a non-toxic :

parenteral | y-acceptabl e diluent or solvent, for exanple a solution in

1, 3- but anggli o. goHRpESi tory fornulations may be prepared by mxing the:
active ingredient wth a suitable non-irritating excipient which is solid
at ordinary tenperature t L gui t 3 W
therefore nelt in ?h"g&er@% %’rﬁ1 ‘!6.“ Igoéln g’aogea I%%ngni r%gtré&lllétﬁ?{%g{bgé %E(tgrg?glﬁ S

i ncl ude, for exanplegrodrag derdalitfoethealfdagratiy atdiglcen@ndhdicgpophylactic Topi cal

formul ations, such as_.creans,. ointnments, gels an uequs .or oily solutions
or suspensi ong‘?a“i‘i‘ﬁ?ﬁ@@ﬁ‘@?lggf n%BQ’Bg‘tE‘Hinﬁ’é%%Wn?lm%?fgﬁ‘ﬁ@mgﬁl %Cc?f’fdé%ce

i ngredi ent W {hth 3taG@M RArLRABAltical SRt lab ¥ pREGRBE@RhEconyRRitohe Aetodidguent

usi ng 10conventional procedures well known in the art. Conposi tions
for adni M3t rang erbadmen of e inyandian theye @rovidadrephasmasegtica GPVW@;BOWW ded

powder cont ai Eﬂ;@%ﬁg?&}@ggﬁép%dﬂ‘é‘?Sﬁgﬁgﬂgﬁﬁﬁgﬁfn Bhiand 8f 2 XARL&icAR um or

much | ess, the conprisin r active 1 ngredient al‘one or
di l uted with ameptable sdt er iphi ddavgble atddyugibespf, abdefinslerankefengdn as
| act ose. The g)owder f or . .
ssociation with a pharmaceutically acceptable solvent or carrier. By
"pharmaceutically acceptable" solvent or carrier is meant a pharmaceutical vehicle
30  comprised of a material that is not biologically or otherwise undesirable, i.e., the
material may be administered to an individual along with the desulphatohirudin
without causing any undesirable biological effects or interacting in a deleterious
manner with any of the other components of the pharmaceutical formulation in which
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15insufflation is then conveniently retained in a capsul e containing, for
exanple, 1 to 50 ng of active ingredient for use with a turbo-inhaler
device, such as is used for insufflation of the known agent sodi um

cronogl ycatc. Conpositions for adm nistration by inhalation may be in the
formof a conventional pressurized aerosol arranged to dispense the active
i ngredient eifher, a5 .40 an aerosol containing finely divided solid or
l'iquid droplets. Ebnventlonal aerosol propellants such as volatile
byt ant Ty orSAaRSoRE MR RANT HTNGGE alBRcls VX! hBfBARESC! devi ce
is conveniently arrange ense a netered quantity o Ive

i ngredient. Fﬂbolfotusrstubleas lmﬁmnmambomnammmmwhmMsz mebyla}ampanolz&dz in

Vol ume 5 of 25, Co reh nsi ve di¢i na em str ai rman
of Editorial BBHLys WS @é&ﬂ’dhy’%iceag%oh?g%" %ﬂri}ﬁ’ﬂ?t&%}ﬁ:&leﬂ}l—? S}eth

i ncor por ated hghekeleth) dc8hR! BRES! acetate; isobitgl @RI isopfopl dvefiRy idthyddthjihi s
invention that is conmbined With one or nore exci pients to produce a single

dosage form wkgtpne;disestkodaqetapidariMddpkrdimgihyiperusth@endét treated and the
particular ro 1604 ”Wh@tsle/Qnt?tQ i ended
for oral adm ?\ﬁlhg% a%’?gfr?ptg%éhaﬁn%h@%%gﬂg%@g?? %?g?he];xgrrp le, from (?, ng to
2 g of "desul phm¢rghiic srdw:nt@ompwmma salveht. ﬁm@m@@ﬁh@ﬁo@e&hmaﬁbﬁ@@wﬁoﬁm '

anount of ex0| ients i r by

wei ght of t he®tSYaT"eY rf%%‘é’ﬂﬁ{o aspgreélau%%?n%rotﬁgrﬂﬁqygklgﬁgﬁgl qﬁﬁ%ont ai n
about 1 ng)todﬁ)liwﬂfs&ﬁ}%tmgll@lépam anahé &emeahg:ﬂeblhemthe negrre éﬂuht her information
on routes of i strafion and, dos e i nes,. see Chapter 25.3 in Vol une
5 of Corrprehe&@%9 ‘t 9%#%?1 %‘f‘%f? CP? isifsch: Chal rman of
Editorial Board), Perganon Press 1990, 5 ich is. SpEﬁI fic N ncopjpor at ed
herein by refer encEle apung H%Wi’éf’é‘éﬂrte?%}n B foRmUigtio el g

inventi on naytyB@oﬁt‘&ﬁIo@'(é&ﬁQ or E@Ht)eﬁr%%ol%@ﬂ@%%ésﬁl?ﬁatoﬁhﬁhﬁ Qlﬂd@olsﬁeﬂsé}ﬁjs&ed
rel ease" as used herein refers 't formul ati on that prOV| des for

gradual rel eagwl thé desirgd deymoafeghe fommalation tregl, joditiaggsuspensiaeetcgndheseat

pr ef er abl a t r nt
10drug | e]\y/5el sJ)rEaiFBF}g&ﬂg%stP?gﬁ?&ﬁfﬁew é\éggﬁ%ﬁsﬂélﬁ(tﬁag{cg %HQGI’I gghéqfhle)épﬁégﬁgrtﬁat IS,
t he fornul at i amowof ﬁlsdleéxeasephdrmaclamudtlﬁhﬂmmmmudll“hms,dheamaum@isdmtéd peri od

For mil at1 on. ey BIRRHE O e OGRSt o DA RGBTk R hlcat i ons

of the presenfr WitSRtn@E: EQeBRSAtaHES UlRheefibblithng tey/efiouht bf siveat from
about 4 hours to about 24 hours. 15Sustai ned-rel ease fornul ati ons general |y

i ncl ude one ogontaipest léébﬁp‘@ﬁéﬁlﬁgoméﬁ%é@uttgoéV‘bW wluge i 2homt phre by gt

the desul ghat time. The invention is not limted with regard
to the paér%?l c@wgrolfg%rﬁlﬁlgaxg%t(s) used to effect sustained rel ease, so |ong as

the conponent or c¢ r
ust ai ned-r ol case AoAEoALRRiEE FUASTRERLGA, (ChRRRA NG il SLALERS
20pol ysaccharisddded toiacantiphe e&ohftmpahg&sza;dnﬂn aot liessd devsodiunsshlgrides

cel l ul oses, gels, S|I|cone eof

particul arly ?ﬂl‘é‘foé‘r F-&d "PHE ﬁsf‘ ngf?)?ffeﬁ? ‘ft@negb g@%&ﬁ%@%étﬁ? j&ha ek, b

pol ysacchar i dgmiEsRMREESt. Chrrid ﬂha;a r@hﬂ@'e)(&@iéﬁfsazhﬂd&ﬁ:r hd'tﬁﬂlttﬂeuclbast are not
limted to, chitin (poly-Nacetyl-Dglucosam ne) chi tosan ﬁgp | at ed
chitin), Znhd SbiepisneRierenmstoalyEBfaseRts | WaRRE QI TRfISifiRg aseatsy P e‘? are .
cont enpl at ed r di ng
o emovi ng. s Bt A e T A R
aver age nol eca;dxmonmmsgfetaddf:dtohtbecaruerjard)mmeﬁ one enbodi nent, the carriers
have a wei ght average nol ecul ar wei ght of about 500 dal tons to about

100, 000 dal t o@is Formuletigarsef er abl y of about 10, 000 daltons to about 60, 000
dal t ons.

The pharmaceutical formula‘uons of the present invention are not limited with
30 regard to the particular form used. A nonlimiting list of preferred delivery forms of
the present invention includes solutions, suspensions, dispersions, emulsions, and

controlled release formulations such as microspheres. For systemic administration,
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30The conponent providi ng sustai ned rel ease can be covalently bonded to the
~desul phat ohi rudi n, thereby providing a sustained-rel ease conjugate. For.
exanple, chitin nmay be coval ently bound to desul phat ohi rudi n. Met hods for
produci ng these conjugates are well known to those skilled in the art, and
are described in detail in the pertinent texts and literature. The
anount of the r@yh di tae i1
depend on sevSeoﬁgfmlggg?%lrsg%nsgoglgﬁ%ﬁ&%ﬁ%{? hlgeb\rf lgﬁgﬂj{%l#%%gﬁ (S)ll# Ji?éslf?(]iglrs'{f.)fg nded to
contain a si ngkegsaosen, suspansidn, dispersios.emulao ot mecrospheres,andyl betysede. g. |
viscosity) of the resulting 5fornmulation. In addition, the anmount should be
consi dered in | i ghln ghetal)eheghdiniaantval foakhulatien thay tetudaoeaor mowthiddiionhle

pharmaceutical fornulatiqn will be adm nistered. For exanple, it is
desirable t hafoml?ﬂﬁeﬂténé}“&ﬂdmt@&ﬁ]s@“@%‘?r{“ ‘flﬁlé‘d?)&%rsetxé’?‘Bf,%’ qulﬁf,Obéﬂi% bl adder,
receive a i OWnYSE AatidHdddd, BOHi Gyl RMustith 85 ARS arflPlis@gdnt s SAMimiRrdbial ag@ltd d

tunors and breast tunors, receive a high vi scosi.-t?/ phar maceut i cal
formul ation. Feesed tefdetst teraapythid sxpiopreppismpepagticnlarly in PHEIRGAQEder t hese

and other 1 aCk Ot S1aliBn i Y ksttidfhBH 1A R ol S SARED | ShitMlArkidNaobSPRRAA! | V.
the total ampunt of & SUstalned-Tel case }():orrponen in the fornulation is
pref erabl y beinsbdn phenytmerbanikt ni@a®;16wrosal, bepdsthoni B ghlovide, bEnzatkkenivan al

formul ation. It i rticul arl ef erred, that t.h i i rier is
b esent 15 ntpfda Bl 6Pt alfo BB SR SRS b 05 R IRRRLP b R

NELhBQIS_ 010 Tr piakaRIRtio stabilize 4 belufisregpatiist porsteiat ci:hﬁmiall ?egrmdeﬁ:ivoh desltagfetiod for
i nhibiting angi ogenesis in a patient in need thereof comprisin
admi ni st eri ng? ERF0ERE ha feraration's @Fk egé‘EtPl?}é(gH%EfF H&i%ﬁ@-sgﬁﬁ?i‘il?gﬁsg anount of

desul phat ohi r ydides, ZbepHaBsied. iantibgi@shtt Sretus&Bfor PredéiP@atonehd mandf dr@gé @ from a
condi tion, disease, or disorder that is treatable b‘){( at | east parti al
§

i nhi bition of suserpitiblsetndsgradation threngh etidatioa iFxamples gf andioxidgnts igghyds

neopl astic di ] , el . i i [ - hepefit from
ndm i st rat1 o T pirite acBoREladts P iR, WA N AL RS SREpERE

prol i f er ath vethihseqseerbinadiddedinot satinif ythyknediamimng tetmacitivaak and stopbomas,

and mal i gnant nel anonzas, but aﬁs nancancer ous 29 el anomas, and .ot her

beni gn gr owt h& PSUSBY Ry TERFE -y FPGTHPUTE APES are W RS i 'Y'RY Exanpl es
of cellul ar pgglidfiBiahd ¥euldhs eRERRktbALs M etdesiitdy BYRB&1E of MMRRbAION S
suited i nclude adrenocortical cancer, bladder cancer, hone egﬁgncer, brain

cancer, breastelatiyaéethe phrviglpgisnl seancramplen offonigibeagentsdptlidegiectioltehcer |
endomet rial CRNEShainAIARRAGPAIY AANESE uiskiBatRRGEE, db@ldsbipdder cancer,

gastric cancer, Oneck cancer, laryngeal cancer, |iver cancer,
| ung canc2l, mehesaccharidesyeErpnples dfodetergants idclude,der sxagpldh anignigydeteograts; neck

I W

_ cancer. seases for
whi ch the preggmd frbmVENAN@Richs IAY: borblthrbdstars; welylsoduict gl faxytthelahe ethedsude

t hose di seases selected fromthe group consisting of brain c er, bl adder
cancer, breasfeﬁ:ﬁ’(&%ﬁ‘t’,le E@ﬂ%ﬁl%'gﬂag}NTMg@ermyn‘% @Bﬁeaclroél’:t &F&E%cer, head
and neck cancgfieh.); e CHICATitteri HIDIGABERS; M SbABRatiPiatéRbL cancer, and
ovari an cancer.

25 The amounts of additional components that are not active agents will vary
depending on the solvents chosen, desired form of the formulation, and other factors.
Those of ordinary skill in the art routinely consider such factors. Thus, the amount of
any particular additional component can be established by those skilled in the art
without undue experimentation. Typically, the amount of any such component

30  preferably does not exceed 10% by volume of the total formulation.

The compositions of the invention may be in a form suitable for oral use (for
example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions,
emulsions, dispersible powders or granules, syrups or elixirs), for topical use (for

17



S5Further, included within the scope of the present invention is the co-
adm ni stration of desul phatohirudin with an anticancer agent or a cytotoxic
agent. Such agents suitably include, but are not limted to,

antinetabolites (e.g., 5-fluorouracil, nmethotrexate, fludarabine),

antim crotubul e agents (e. g vincristine, vinblastine, taxanes such as
paclitaxel, docetaxel i CH S ash afgrde
mel phal an, bi ocaﬁi(??%aest 5 rosulrtsggélp%r ghi‘é‘g"ﬁ Sopl)l a?fnuma%gent (e.qg.

ci splatin, caﬁdmpls&hmcm byomheilatnina(f(}rmxarﬂﬂ% 24 6finddy d@?dkﬁ,powdtfwraﬁwhd nes (e.g.,
doxrubi cin, daunorubicin), antipiolitics (e.qg. b'c'n

adri anyci n, d%‘ﬁ?ﬁ?}ﬁlgrﬁﬁlm‘r’c‘%ﬁ%}f’%gﬁ@ﬁ‘éﬁé@“‘?’h&‘i’rﬁg‘?@?g‘%8% ydé‘fl er

canpt ot heC' ns)r QF Fﬁf@ﬂteﬁt RERinBHARINRrexAHEB LS a steBR G AIBUS b Bigy ﬁh@@(ﬂhﬁie
predni nusti ne) . is anticipated that 15 desul phatohirudin used in

conbi nat i on vunttnavcmm,@ulscumt:@l@a@rdeﬁrarmseglgr daginegr gea PEPesHBY LOrdpegali fi cant |y
ther apeut | & of i P EainpRDoGRARRIALGER for ol TS, MEPULEL 0P Baifie, cased
gr ow h-i nhi bi bwrgr redrf eclbrmgrswbeteﬁlbg,aﬂametdngﬂndmrprqﬁngajmeagem@ncent rations of
the anticancer drugs conpared to the treatnent reginmes in which the drugs
are used al one. Thmtabtdmgﬁndcsuﬁdahy-aeseptabkemktiaientscfmpar@bkd@)nmhbtlalpy wher ei n
adverse side efL_ﬁg S gsso i at ed%vm Iﬁp e ﬁ(}nfol can(gelrn %b gteaga 180n5| derably
reduced than HGMHEPY X(?B’é’ P VEE SHUEHS £118 3T E e dF UGS “ s €d™ 8 one i n

| arger dop@s. plRRPEAtObECUNGE cABOGES gﬁfnulahﬁ@ enc'cmmafégrannghgmmmhras cancer
agents are about 0.1 to 20 ng/kg/day. The term "co-adm nistration" is rreant :

to refer to aff§rch@nnlgpnie peid; @ﬂdlﬁ%%eé‘tslsﬁc@@ﬁ/ﬂlﬁrﬁkh leRiisatne 5P st s (i .

desul phat ohi rgl é&sﬁ%st%@ce%eaﬁ@%@d%ggdlé' %%a%dg@ﬁ@@@h RletiBY bPhRKYIC-
agents) are adninistered to a patient or subject. For exanple, the agents
may be adni ni Bydepxedenagts: iret anticoxidratsosushap agprbae afé@\cﬁaté?ttf@ﬁnmwsé@?éfnt s may
e enonsr v B pbatl bk S EDcith O GR il e AR ABSAL T el 51 et e

i ntravenously Whi O A g SN Y S AR NI st ered 1 ntramiscu arly,

i ntravenolsl ya‘t&eqmoﬁIbﬁ’tHe)actn'iEhﬁgIagﬁﬂﬁWlthmyhelmsﬁmﬂmestir&i gagdorgd muproaadwus| y or
sequentially, as.long,as they are ven in.a mann ufficient to,all ow
both agents tﬁg}%ﬂ:‘m aé‘g/é)rémeéﬁapf’?/én E‘g}?ééﬁ?ﬁ%ﬂ‘}g&?&v‘? IOP%ecoﬁtb’bgyageﬁgnggents

al so may be i proafadelt io®mn iAthe 07 exanple, in a single tablet. In
sequential adm nistration, one agent may directly follow adm nistration of
the other or the ag %&lﬁ%\é f&eorgﬂdé@nﬁplbé@@th@%ﬂxﬁ/ofhar&gela@ﬂ@ap@@lesthe gi ven at
one tine foll owed by he other at a later tine, typically within a week. An
exanpl e of a whichahd @txmuamdmt stmixed mthraegmmhriéﬂuﬁéf@r @’@é‘&ﬂl?)ﬁa]tcmﬁ@rudl n
is admnigtered, fr S oxi c
agent . 5A;2‘:6(:or(c:1ar Onafeoc%]ﬁ umpg? é)s%h ?ey |rr¥\%frl1 |6%\950§?§9€%{& Jgﬁrﬁr}éésﬁgam lcol?thg%t%

adm ni steri ngmtgmletnhermemvnth ve0eT0 si bil suchak pedrat pil dspind parafienor divetodl. a
patient include any route of in vivo adm nistration that is suitable for
delivering the conpgsdous Suspenichs gefadliyedintain the aptief impredent muinety of
admnistration will be apparent to those of skill in th art,..dependi ng on

the type of CB‘?l‘ﬂ‘il@cr?%ﬁnpéo%?éheﬁWé@é%‘FQHmﬁfe PR E@agawa/% PO get cel |
10popul at i on. cfséiy%{eﬂg@cémﬁwgd&e@,fyxcumulMgevraycﬁrdmp%@urhahmeumaw ssigumbut are

not limted to, intravenous adm nistration, intraperitoneal adm nistration,
i nt r anusc2f ar algtatenpelyviayi-emrolidang, snodezacai HIGEWRRGIEH; dltsPﬁrﬂa% 8f onary

admi ni strati Ou/ tt]l.nnt é{’h g%u%fllaglecﬁﬁliWOrx] gljic{eﬁgaglgﬁ Ipﬁ(%ugts of laﬁ"é]@gfl%ng @ﬁl@& 'v\qlthar tery),
subcut aneous ﬁl I on, transdenna el fvery, intratracheal

adm ni strati th,ttylaﬂids gar txamplapolgoixutinil atersatarane), od qindensation prodiicas of

15adm ni strati inhglation (e.g.,. aero ntracranial, intraspinal,

i ntraocul ar, tﬁﬁ"ﬁ?‘l%’é‘ ?W‘%?%ﬂg C(?‘Bg%‘@ﬁ?téﬂacqhé&gr ?%%ll cal , vagi nal,

urethral , pul FRRRTYaYRRD S dRhbRBr cdiiBiagnabiodnco b ahgiahdetias witipddl r ect
|nject|on into a tissue. Parenteral adm nistration may be carried out

in any nu3ﬂ)er esrs deryeed frame fatty acisls spdp bpxitad sedhas Poh@xydBYlghe %?r'%l)ﬁll nge,
catheter, ﬁ)tom)élge(te q)z\é%;xlg %;Rxh n}%«%ﬁc&%ﬁ%ﬁ%ﬁeﬁ& %@Q%&lﬁmﬂﬁles@ﬂr@eﬂbﬁ ration

of theforrrulalons de ornmul ati on ‘may
from fatty acids and hexitol anhydrides, for example polyethylene sorbitan

monooleate. The aqueous suspensions may also contain one or more preservatives
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be injected systemcally such that the desul phatohirudin travels
substantially throughout the entire bl oodstream In addition, the

formul ation may al so be injected locally to a target site, i.e., injected
to a specific portion of the body for which inhibition of angi ogenesis is
25desired. An advantage of |ocal admnistration via injection is that it

limts or avoids, ex ure of. the,entire bhody. I Lyadin, It
nmust be not ed(ﬁuﬁl%\fis %ﬁ}ﬁtoﬁgmﬁ?'le%'gmm)éy&)ﬁ Ze0>?%,’ Qriéhézﬂgéen:?ses oc%élaggtg{rﬁa%c{s ration

i ncl udes regi esidtin@siEhi3] Bavodihi @gentss afil/or sadatening bgats (Guehods sacfose,mul at i on
directed to a portion of the body through delivery to a blood vessel
serving that p&chaBRE.or pPeErMe)el i very may be direct, i.e., intratunoral. 30
Local delivery may also be nearly direct, j.e., intralesjonal or .

i ntraperitoneal, tRHYsispensiensaprayhedarmulaied py suspsading & ‘Flf“FtV’edP%fgg‘e’Ptdné t unor
so that thg d PR S ibblis &i bi19¢ cRRANBID U ROA Gheral
activity. ?hug,%&v%g%&ﬂé{é%%cfg?@égﬁlyb%ie %gg?srq@?fm?he phar Ir?nc.eut i_cal

formul ati ons ailésyshe$ Bqudbyraffe)i The eily suspanaioasiney alsp yontpinrthickeringl | y, or
intraperitoneally, |t _i,s intended that, . . i.Er t he
presently des 3?‘?’%@%}’%g?eﬁﬁ’g’é’u}iafciz%qraef?lgroﬁﬁ%tﬁﬁl%or}\ls%?( %‘9%?461 h‘%ﬁéég}éﬁééﬁﬁsat i on of
t he desul phat etvis¢ sddiott abaye, ed flet@ingedens mahbe sddedge prosidea. paltahieomt e

several advantages .to having high concentratio elivered.directl.y at the
Carget s te preperion Hiase piabter pracoRsuarhy SEatEP o MiFbitafl | oos
pot enti al 1Hor shddsGkdoybit @ciihe patient since m ninmal system c exposure
occurs. Second, drug efficacy is inproved since the target site is exposed
to higher concent r gfid,eRbHlOfovwHerdand Badulbs stRALA foy Blepatatisi ofigl aguedys ensur es
both solubility of the drug and little or no 10degradation of the

desul phat ohi r geipansirsr byrthe pddidon plgvateresenanae eoniip dhe ey ngrediens agsthsbd i s
relatively noni.-pvagi ve: i.ch:-ls, ] d , s brain
tumor s, 17 ver T el oo e Sepl ind IERARIR By WD h st |
admi ni st rat i oSpitatle dispepsind er wetting hgntstand spipanding eganiscat examphfledtbydheseof t he

present inpventjon be directed to t.he target area wth th i of 15
conput eri %d lak?‘?glé r'%eﬁlﬂﬁ}ne%&ff’e'uggfﬁl%r&?{lj ﬁ’&”,qP‘S‘i’tS &Y erve?% 1ﬁ%,3§aﬁrﬁﬁ%$%£cf to
ensure correctolgliac 8sMRn, mafPake bt PRsédi tial dose is adm nistered, the
patient may be given other doses either immediately or after a period of

time. Such a dosi nghsphefutiita cBRABbliNomalf idhiatiol Ynagngsode ittt foanyfski | |
in the art once the nature of the condition, disorder, or disease, strength

of the pati envil-iexystesemalsionse dhe oy phase maybma vaesiae olrtich s oyl ¢, are
taken into consji.gerati : : UL 9E ides BhiRbat o HudiR of £

adm ni stered \I/a\falcﬁgog’fér%%lrngg,l Oﬁ’gﬁglg%sgﬁgent rgénhﬁltﬁell&subj ect being 0t ?ré}é?ed,

t he subj e20' s thwsé. ghtitablcteenulsifyirer agofits adhyitei &t esampe, natuvall-pecurmimgpgort  of t he

prescribing physician. The amount of desul phatohirudi,n _admni I

Povever i TS e Bacalf p OB Mp Spnetitu e bR ShfisbSova
the desul phat @Bid, udithini £ QeI 6H S @GteisieAledfi®n Hittyodcidsramthhakicalt 0. 0001
ng/ kg to about 200 nmg/ kg (mlligrams of drug per ilogram od i ght of
the patient), an®dades Eorexample smgtb‘ﬁﬂéme?leet? BHCORGIIRATLPTY %ft%ijf//@a,al till

nore preferably i t bthyldse Sobikh mdfoleatd. | Thenor €
preferably fr i?ér{ﬁ“g{)%ﬁ@%mégﬁg}eagg%’ggg(ﬁ%ﬁats p%l mgl k}é, and lrmsnt] pref er abley from
Iﬁ .

about 1 nBb kg etmolsamomtay 303 onglkgyveeRepentlavrgingrang Reespraaiiereestsy esponse,
addi ti onal dosages within this range may be adm nistered. The size of the
dose for therapeut Sgrups apt dpdingInaeytiedfopunlptod edthaiveegaing|agerds envhres ghiseipll |

natural Iy var acge%égiyggll, E%Pftgg?s]%gﬁ%{l%ﬂrgs%?:hong,va%ﬁinIlzX/a? oa%)lﬂ?aixg 9 nghﬁlfcgrﬂ?’ the

age and sex of"tH rout e “o mni stration;
preservative, flavoring and/or coloring agent.

The pharmaceutical compositions may also be in the form of a sterile
30 injectable aqueous or oily suspension, which may be formulated according to known
procedures using one or more of the appropriate dispersing or wetting agents and

suspending agents, which have been mentioned above. A sterile injectable
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according to well known principles of nedicine. For exanple, the nethod may
conprise at |least one of an hourly adm nistration, a daily adm nistration,
a weekly 5administration, or a nonthly adm nistration of one or nore
conpositions described herein. Throughout this application, various
patents are referenced by nunber and publ ications are referenced by author

and date. Theplhaghastiensoh. 4 Nese ifakant siald RUBbEes AomalG.dier by

i ncor por at ed By refere ce I N eir les into I's 10a ication in
order to norepirahtbiplidasepiabe dilnentst adleennffot dxamapte a sdutionomn , 3-loutarnedsd. ski | | ed
therein as of the date of this invention described and cl ai nred herein.

The foregoi ng descgupositiy fmaRishsiasLebt Bpdréd bisinixdtg the activeyingfediche

principles of the invention. Further, si ncile nox%{sro%gq nodi ficati ops and
changes wil| PERiSHRRICRAR IrEGingSCPik Mhfcdds Falidah ardpary temperalingg putye i r ed
tolimt the h&M@IaHhQRecEa@te&A}%ra%@%d Wil GOREIE Bieltiif theabeluBIto e@&se rown as
descri bed above. Accordingly, all suitable nodifications and equival ents

may be resort duigt §uitalil¢ pyeipicuite nchvde.Her eopls, efeop huttergpd pelyethylese gcplsed by
the clains that follow. The words "conprise,” "conprising,” "include,"
“including, " and " Tewtaldastulatioen suded creamshiigtmenise 915 and 3ot iy t he

fol L ovi ng ol Lk, LAPSAASY ha, SASEN X, LheyDi By eI Rheshabed feat res,

i ntegers, 20 conponents, t prec e presence or
addi ti on of ongranllentrmth ambinmntltnm,ttuplezﬂly dendpeabde, srs:hlc;l@mdﬂaemt gsingt eps, or
groups th eof (%J% CE LI STI N <160> glhlf) ER OF SEQ ID NOS 9 <210> SEQ ID
NO 1 <211 LEN@fﬁPt 99 “G?\‘?fﬁ knppsy i “ORGANI SM Artificial sequence

<220> FEATURE: <22 OTHER VATI ON: |, Synt heti ¢ _pol ti 2 _
FEATURE: <221> NAMEPRRSH ‘fN)F§§ E&&ﬁ*ﬁjﬁé“’gé’ﬁé@‘lﬁ%&ﬂ’%ﬁ% % d ofin g%g?‘i'ilzb
OTHER | NFORVAJihddd g@ déﬁ@nﬁim@par@cﬁe@d’f@vér&g@d@n@@ﬁ Bf, E(yxfe,xaﬁﬁ@R 30 phlor

is Hs Xaa at 62-65 are Qu-Tyr-Leu-A n, and Xaa at 66 i s absent <220>
FEATURE: much less, the powder itself comprising either active ingredient alone or diluted with

one or more physiologically acceptable carriers such as lactose. The powder for
15  insufflation is then conveniently retained in a capsule containing, for example, 1 to 50
mg of active ingredient for use with a turbo-inhaler device, such as is used for -

insufflation of the known agent sodium cromoglycate.

Compositions for administration by inhalation may be in the form of a
conventional pressurized aerosol arranged to diSpénse the active ingredient either as
20  an aerosol containing finely divided solid or liquid droplets. Conventional aerosol
propellants such as volatile fluorinated hydrocarbons or hydrocarbons may be used
and the aerosol device is convenierﬁly arranged to‘dispense a metered quantity of

active ingredient.

For further information on formulations, see Chapter 25.2 in Volume 5 of
25  Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board),

Pergamon Press 1990, which is specifically incorporated herein by reference.

The amount of a compound of this invention that is combined with one or
more excipients to produce a single dosage form will necessarily vary depending upon
the host treated and the particular route of administration. For example, a formulation

30 intended for oral administration to humans may contain, for example, from 0.5 mg to
2 g of desulphatohirudin compounded with an appropriate and convenient amount of

excipients which may vary from about 5 to about 98 percent by weight of the total
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<221> NAME/ KEY: M SC _FEATURE <222> LOCATION: (27) . . (66) <223> OTHER

I NFORVATION: h) Xaa at . 27 is Ile or Qu, and Xaa at 36, 47, Si and 62-66
are as defined in a) <220> FEATURE: <221> NAME/ KEY: M SC_FEATURE <222>
LOCATION: (27) . (66) <223> OTHER | NFORVATION: c) Xaa at 36 is Ile or Qu,
and Xaa at 27, 47, Si and 62- 66 are as defined in a) <220> FEATURE: <221>

NAVE/ KEY: M SC EEATURE <222> L (6R) <222>
| NFORMATI ON: G BRS%i08, D&%‘%eé‘ni Oggu‘(er%{r?(d" éagn %%0“&%2%895@5%38&“%2- 66
are as defi ne@fdnrhcﬁ\)e iR@rQient-BAT titier f2ainatiDAMELJEE: of MBS GitAdhREd <222>

LOCATI ON: (27 <323> OTHER | NFORVATI O\ e) Xaa at eu or Asp,
and Xaa at 273083@ re&meérf&e Ehapser ?a?%lnaYpla@Fﬁrﬁ’éEOr'W%f”S’berﬁé‘é’ r #49' FEATURE: P

<221> NAVE/ KEY R
| NFORMATI ON: 05 W@L\lﬂﬁ‘% s ABisrdf Eibrial Bldd) (P@N%/E/%%%:essg/lﬁ?% FEATURE

<222> LOCATI O)\dhwbE?spe(lﬁ@gllyqﬁaﬁporafﬂiﬁﬂeinmma\l 61) Any one or all of
Xaa at 64-66 can either be present or absent <220> FEATURE: <221>
NAVE/ KEY: M SC FEAIﬂwRElanﬁa:Euudatfoﬁﬁh@ﬂonS((ﬁ‘ﬂ}e preseps By ert pp3nayJTRHERained-

| NFORMATI ON: re?e)ase)i%rmu a‘uons %e h "(sz‘us"tlamé/dr I’ele%eu a8 WedltBHin refers to a drug
formulation that provides for gradual release of a drug over an extended period of
time, and that preferably, although not necessarily, results in substantially constant
10  drug levels at the desired site over an extended period of time. That is, the
formulation would release the desulphatohirudin over an extended period of time
relative to an immediate-release or nonsustained-release formulation. For example, in
one embodiment the pharmaceutical formulations of the present invention release

desulphatohirudin over a time of from about 4 hours to about 24 hours.

15 Sustained-release formulations generally include one or more components
designed to slow or control the release of the desulphatohirudin over time. The
invention is not limited with regard to the particular component(s) used to effect
sustained release, so long as the component or components are pharmaceutically
acceptable. Preferred sustained-release components include polysaccharides, salts of

20  polysaccharides, microspheres of polysaccharides, dextrins, gums, celluloses, gels, |
silicones, liposomes, and combinations thereof. It is particularly preferred that the
sustained-release component be a polysaccharide. Examples of suitable
polysaccharides include, but are not limited to, chitin (poly-N-acetyl-D-glucosamine),
chitosan (deacetylated chitin), and combinations theteof. Derivatives of these carriers

25  are contemplated as well, including, for example, derivati_ves formed by adding or
removing sugar molecules (i.e. by increasing or decreasing the weight average
molecular weight of the carrier). In one embodiment, the carriers have a weight
average molecular weight of about 500 daltons to about 100,000 daltons, more

preferably of about 10,000 daltons to about 60,000 daltons.

30 The component pr_oviding sustained release can be covalently bonded to the
desulphatohirudin, thereby providing a sustained-release conjugate. For example,
chitin may be covalently bound to desulphatohirudin. Methods for. producing these
conjugates are well known to those skilled in the art, and are described in detail in the
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A u- Asp-Leu-G@n, GQu-Gu-Leu-An, du-Tyr-Lys-Arg, d u-Asp-Lys-Arg,

A u-Lys-Leu-d n, Ser-Phe-Arg-Tyr, Trp-GLlU Leu-Axg, G u-Tyr-Leu-d n-Pro or
d u-Tyr-Leu-d n- Arg <220> FEATURE: <221> NAME/ KEY: M SC FEATURE <222>
LOCATI ON: (27)..(66) <223> OTHER | NFORMATI ON: 3) Xaa at 27, 36, 47 and 51
are as defined In a) <400> SEQUENCE: 1 Val Val Tyr Thr Asp eye Thr Qu Ser

Sly G n Asn Leu. Leu Qys 151015 AQu SIy Sex Armn Val Cys Ay An Sy
Asn Xaa Cys Ilfegl%gte@%fnglreréﬁlfwo Asp Ay Qu Xaa Asn Gn Cys Val Thr Gy

Gu dy Thr Pro | Pro 354045 G n Ser Xaa . , Il
Pro G u Xaa Xaa ngjeé’@?%’é‘ obthe componEat %%‘E@%E&Aff‘ %wﬁgéﬁﬁ%%T%Feﬂ%@ u4 ©
<212> TYPE: FiRfenddd sxefaRGoNrSMichAistwiethet te fomglaivads mided febobhtdRica <223>

OTHER | NFORMATI ON:. Synt heti ¢ peptide <400> SEQUENCE: 2 Tyr Leu Gn 1
<210> SEQ | D feslgdeseior suyltNesteses.and shoinjeqippipty FSr’ViSfT%*S‘/g %/&F%kkmg

Artificials seguenGgon. In addition, the amount should be considered in light of the environment
of the target area in which the phafmaceutical formulation will be administered. For
example, it is desirable that low density organs, e.g., the prostate, brain, and bladder,
receive a low viscosity formulation, whereas dense tissue, e.g., solid tumors and
breast tumors, receive a high viscosity pharmaceutical formulation. Those of ordinary

10  skill in the art routine consider these and other factors in providing sustained-release

formulations.

Generally, the total amount of a sustained-release component in the
formulation is preferably between from about 0.01% w/v to about 50% w/v of the
total formulation. It is particularly preferred that the biocompatible carrier is present

15  in an amount of from about 0.5% w/v to about 30% w/v.
I1. Methods of Treatment

The present invention also provides a method for inhibiting angiogenesis in a
patient in need thereof comprising administering to the patient an effective
angiogenesis-inhibiting amount of desulphatohirudin. The method is used to treat a

20  patient suffering from a condition, disease, or disorder that is treatable by at least
partial inhibition of angiogenesis. In general, patients suffering from a neoplastic
disease, i.e., a cellular proliferative disease, benefit from administration of the present
compositions. Generally, cellular proliferative diseases include not only sarcomas,
carcinomas, lymphomas, and malignant melanomas, but also noncancerous

25  melanomas and other benign growths caused by rapidly dividing cells.

Nonlimiting examples of cellular proliferative diseases 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

30 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
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<220> FEATURE: <223> OTHER | NFORVATI ON: Synt hetic peptide <400> SEQUENCE: 3
Gu Asp Leu Gn 1 <210> SEQ ID NO 4 <211> LENGTH. 4 <212> TYPE: PET <213>
ORGANI SM Artificial sequence <220> FEATURE: <223> OTHER | NFORVATI ON:
Synt hetic peptide <400> SEQUENCE: 4 Qu Gu Leu Gn 1 <210> SEQID NO 5
I<:é%\_}_t>JRIEENGTH: 4 <212> TYPE: PET <213> ORGANISM Artificial sequence <220>

1 <223> OTHER | NF LI ON: - Synt het | eptide <400x SEQUENCE: 5 G u
Tyr Lys Arg 1°%85%p>16ge5S|'HS C}ethéﬁéj/?‘;ntﬂlﬁfﬁé’?‘ﬂ? 1s&>axyﬂl§§y$a$§é}nl’:f%§l}lr<eﬁ3>
ORGANI SM  Ar t jpfiuak Bloss 819488 C81etRd Gronf A R cors?stidz of iR ah dérORiTer ON:
Synthetic peptide <400> SEQUENCE: 6 G u Asp Lys Arg 1 <210> SEQ ID NO 7
2115 LENGTH caficer2lyast P, oplgl cames soloRamkaier. pectl FAngriahe ditle <220>

asalla s <22.35an%%rlcm§:%%g er %W%Tol?ﬁ[, bfbs@%mah&‘?, anttQ0zriapRHENCE: 7

5 Further, included within the scope of the present invention is the co-

administration of desulphatohirudin with an anticancer agent or a cytotoxic agent.
Such agents suitably include, but are not limited to, antimetabolites (e.g., 5-fluoro-
uracil, methotrexate, fludarabine), antimicrotubule agents (e.g., vincristine,
vinblasﬁne, taxanes such as paclitaxel, docetaxel), an alkylating agent (e.g.,

10  cyclophasphamide, melphalan, biochoroethylnitrosurea, hydroxyurea), platinum
agents (e.g. cisplatin, cafboplatin, oxaliplatin, JM-216, CI-973), anthracyclines (e.g.,
doxrubicin, daunorubiéin‘), antibiolitics (e.g., mitomycin, idérubicin, adriamycin,
daunomycin), topoisomerase inhibitors (e.g., etoposide, camptothecins) or any other
cytotoxic agents. (estramustine phosphate, prednimustine). It is anticipated that

15  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

20  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
25  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 to gether, 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
30  ororally. 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
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Au Lys LeU Gn 1 <210> SEQ ID NO 8 <211> LENGTH 4 <212> TYPE: PET <213>
. ORGANI SM Artificial sequence 28 00 <220> FEATURE: <223> OTHER

| NFORVATI ON: Synt hetic peptide <400> SEQUENCE: 8 Ser Phe Arg Tyr 1 <210>
SEQ I D NO 9 <211> LENGTH 4 <212> TYPE: PRT <211> ORGANISM Artifici al
sequence <220> FEATURE: <223> OTHER | NFORMATI ON: Synt hetic peptide <400>

SEQUENCE: 9 Trp Q. eu < > . : : 12>
TYPE: PET <2 1§@mt¥f(¥§&kﬁ"éﬂﬁgﬂi‘?i ‘%ég%?g%ggd‘iﬁn%“%%f BN R 59T o e
| NFORVATI ON:  Siweh hesreainpefllbged sy he othsEAUEAMNEFtima Oy itallyTyithibeuvegkn Ar o 15
<210> SEQ I D NO 11 <211> LENGTH .5 <212> TYPE:. PRT T

example of a suitable co-administration regimen is where desulphatohirudin is

administered from 0.5 to 7 days prior to administration of a cytotoxic agent.

5 According to the present invention, suitable methods of administering the
therapeutic composition of the present invention to a patient include any route of in
vivo administration that is suitable for delivering the composition into a patient. The
preferred routes of administration will be apparent to those of skill in the art,
depending on the type of condition to be prevented or treated, and/or the target cell

10  population. Preferred methods of in vivo administration include, but are not limited to,
intravenous administration, intraperitoneal administration, intramuscular
administration, intranodal administration, intracoronary administration, intraarterial
administration (e.g., into a carotid artery), subcutaneous administration, transdermal
delivery, intratracheal administration, intraarticular administration, intraventricular

15  administration, inhalation (e.g., acrosol), 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
20  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

25  desired. An advantagé 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.

30 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

24 oo



<213> ORGANISM Artificial sequence <220> FEATURE: <223> OTHER | NFORMATI ON:
Synthetic peptide <400> SEQUENCE: 11 Qu Tyr Leu G n Arg 15 <210> SEQ ID NO
12 <211> LENGTH: 65 <212> TYPE: PRT <213> ORGANI SM Artificial
sequence <220> FEATURE:

pharmaceutical formulations are preferably delivered intralesionally, intratumorally,

or intraperitoneally.

It is intended that, by local delivery of the presently described pharmaceutical
formulations, a higher concentration of the desulphatohirudin may be retained at the
5  target site. There are several advantages to having high concentrations 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
10  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
15  computerized tomography (CT), ultrasound, or similar'fnethod 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

20  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.

25  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/keg, 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

30 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
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<223> OTHER | NFORMATI ON: synt heti c pol ypepti de <400> SEQUENCE: 12 Leu
Thr Tyr Thr Asp Cys Thr Glu Ser Ay G n Ann Leu Cys Leu Cys 15 10 15 Gu
Gy Ser Asn Val Cys Ay Gn Ay Ann Lys Cys Ile Leu Ay Ser 2025 30 Asp
Gy AU Lys Asn An Cys Val Thr

10

15

20

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,
according to well known principles of medicine. For example, the method may
comprise at least one of an hourly administration, a daily administration, a weekly
administration, or a monthly administration of one or more compositions described

herein.

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 thé 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

I &<

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.

26 o0



Gy GQu Ay Thr Pro Lys Pro 3540 45 G n Set His Asn Asp Ay Asp Phe G u
GQu lle Pro u Au Tyr Leu 505560 G n 65 <210> SEQ ID NO 13 <211> LENGTH:
65 <212> TYPE: PET <213> ORGANISM Artificial sequence <220> FEATURE: <223>
OTHER | NFORVATI ON: Synt heti c pol ypepti de 2900 <220> FEATURE: <221>

NAVE/ KEY: M SC FEATURE <222> LOCATION.. (47). - (63)

<160> NUMBER OF SEQ ID NOS: 19

<210> SEQ ID NO 1

<211> LENGTH: 66

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polypeptide

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (27}..(66)

<223> OTHER INFORMATION: a) Xaa at 27, 36 and 47 are each Lys, Xaa at 51
is Hig, Xaa at 62-65 are Glu-Tyr-Leu-Gln, and Xaa at 66 is absent

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (27)..(66)

<223> OTHER INFORMATION: b) Xaa at 27 is Ile or Glu, and Xaa at 36, 47,
51 and 62-66 are as defined in a)

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

«<222> LOCATION: (27)..(66)

<223> OTHER INFORMATION: c) Xaa at 36 ig Ile or Glu, and Xaa at 27, 47,
51 and 62-66 are as defined in a)

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (27)..(66)

«223> OTHER INFORMATION: d) Xaa at 47 is Ile or Glu, and Xaa at 27, 36,
51 and 62-66 are as defined in a)

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (27)..{68)

<223> OTHER INFORMATION: e) Xaa at 51 is Leu or Asp, and Xaa at 27, 36,
47 and 62-66 are as defined in a), or

«220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (27)..(66)

<223> OTHER INFORMATION: f1), f2) and £3), wvhere

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (27)..{é6)

<223> OTHER INFORMATION: £1) Any one or all of Xaa at 64-66 can eithex
be present or absent

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (27)..(66)

<223> OTHER INFORMATION: f2) Xaa at 62-66 are Glu-Tyr, Glu-Tyr-Leu,
Glu-Asp-Leu-Gln, Glu-Glu-Leu-Gln, Glu-Tyr-Lys-Arg,
Glu-Asp-Lys-Arg, Glu-Lys-Leu-Gln, Ser-Phe-Arg-Tyr,
Trp-Glu-Leu-Arg, Glu-Tyr-Leu-Gln-Pro or Glu-Tyr-Leu-Gln-Arg

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (27)..(66)

<223> OTHER INFORMATION: f3) Xaa at 27, 36, 47 and 51 are as defined in
a)

<400> SEQUENCE: 1

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys
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 Agp Gly Asp Phe Glu Glu Ile Pro Glu Xaa Xaa Xaa
50 55 60

Xaa Xaa
65

<210> SEQ ID NO 2
<211> LENGTH: 4
<212> TYPE: PRT
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<223> OTHER | NFORVATI ON: a) Xaa at 47 is Asn, and Has at 63 is Tyr <220>
FEATURE: <221> NAME/ KEY: M SC FEATURE <222> LOCATION: (47)..(63) <223>
OTHER | NFORMATION: b) Xaa at 47 is Lys, Arg or H's, and Xaa at 63 is Tyr,
or <220> FEATURE: <221> NAME/ KEY: M SC FEATURE <222> LOCATI ON: (47)-(63)
<223> OTHER | NFORMATI O\ c) Xaa at 47 is Asn, and Xaa at 63 is Gu or Asp
<400> SEQUENCE: 2, X 3ok, Thr 1y THr Asp Cys Thr Gn Ser Ay G n Asn Lou Cys
Lou eye 151015<@-UoT@RymSRprIASnsyMattiCystiny Lys Gy Aon Lys Cys Ile Leu Gy
Her 202530 Asn_Q.Yebis:GY Asn Gn eye Val Thr Gy Gu Gy Thr Pro Xaa Pro
354045 Gu Ser His Asn Asn Gy Asp Rho Au GQu Ile Pro Gu Gu Xaa Lou
505560 G n 65 £210>"SEY I D NO 14 <211> LENGTH: 65 <212> TYPE: PRT <213>
ORGANI SM Artificial sequence <220> FEATURE:

<210> SEQ ID NO 3

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic peptide

<400> SEQUENCE: 3

Glu Asp Leu Gln
1

<210> SEQ ID NO 4

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic peptide

<400> SEQUENCE: 4

Glu Glu Leu Gln
1

<210> SEQ ID NO 5

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic peptide

<400> SEQUENCE: 5

Glu Tyr Lys Arg
1

<210> SEQ ID NO 6

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic peptide

<400> SEQUENCE: 6

Glu Asp Lys Arg
1

<210> SEQ ID NO 7

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic peptide

<400> SEQUENCE: 7
Glu Lys Leu Gln

1

<210> SEQ ID NO 8

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence
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<223> OTHER | NFORVATI ON:  Synt heti c pol ypepti de <400> SEQUENCE: 14 Val Val
Tyr Thr Asp Cyr: Thr G n Ser ny Gn ASn Lou Cys Lou Cys 151015 G n Gy Ser
Asn Val Cys Gy Lys Ay Asn Lys Cys Ile Len Ay Ser 202510 Asn Ay Lys Gy
Asn Gn Cys Val Thr Ay Au @y Thr Pro Acm PTO 354045 Ju Ser H's Asn Asn
Gy Asp Rho du Gnlle Pro Gn Qu Tyr Lou 505560 G n 65 <210> SWID NO 15

<211> LENGTH B8, <2l by REon. PAEns2133: . LRGANI SM Artificial sequence <220>
FEATURE: <223> OTHER | NFORMATI ON:  Synt heti ¢ pol ypept:ide <400> SEQUENCE: 15

Ile Thr Tyr Thr**B&sHEYE Thr Gu Ser Gy Gn Asn Leu Cys Lou Cyr, 151015 G u
Gy Ser Asn Vokereyeadryr Lys Gy Asn Lys eye Ile Len ny Ser 202530 G n Gy
Lys Asp Asn Gh Cys Val Thr Ay Gn Ay Thr Pro Lys Pro

<210> SEQ ID NO 9

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic peptide

<400> SEQUENCE: 9

Trp Glu Leu Arg
1

<210> SEQ ID NO 10

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic peptide

<400> SEQUENCE: 10

Glu Tyr Leu Gln Pro
1 5

<210> SEQ ID NO 11

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic peptide

<400> SEQUENCE: 11

Glu Tyr Leu Gln Arg
1 5

<210> SEQ ID NO 12

<211> LENGTH: 65

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polypeptide

<400> SEQUENCE: 12

Leu Thr Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys
1 5 10 15

Glu Gly Ser Asn Val Cys Gly Gln Gly Asn Lys Cys Ile Leu Gly Ser
20 25 30

Asp Gly Glu Lys Asn Gln Cys Val Thr Gly Glu Gly Thr Pro Lys Pro
35 40 45

Gln Ser His Asn Asp Gly Asp Phe Glu Glu Ile Pro Glu Glu Tyr Leu
50 55 60

Gln

<210> SEQ ID NO 13

<211> LENGTH: 65

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polypeptide
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354045 G n Ser H's Asn Gn Ay Asp Rho Gn Pro Ile Pro Qu Asp Ala Tyr
505560 Asp G n 65 <210> SEQ I D NO 16 <211> LENGIH. 4 <212> TYPE: PET <213>
ORGANI SM Artificial sequence <220> FEATURE: <223> OTHER | NFORVATI ON:
Synthetic peptide <400: SEQUENCE: 16 G u Tyr Len Gn 1 <210> SEQ ID NO 17
<211> LENGTH:. 65 <212> TYPE: PRT <213> CRGANI SM Artificial sequence <220>
FEATURE: <223><0THER Qﬁ%ﬂu@' Synt heti c pol ypepti de <400> SEQUENCE: 17

Leu Thr Tyr Ti Eéziismc (i Ser ny Gn Asn Len Cys Lea Cys 151015 GQu

22 TH FO O an igyT
Gy Ser Asn Vak22Bygig Yrogrfiod y As tys eysot Fe i *d'YF Sex
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (47)..(63)
<223> OTHER INFORMATION: b) Xaa at 47 is Lys, Arg or His, and Xaa at 63
is Tyr, or
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (47)..(63)
<223> OTHER INFORMATION: c¢) Xaa at 47 is Asn, and Xaa at 63 is Glu oxr
Asp

<400> SEQUENCE: 13

Ile Thr Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys
1 5 10 - 15

Glu Gly Ser Asn Val Cys Gly Lys Gly Asn Lys Cys Ile Leu Gly Ser
20 25 30

Asn Gly Lys Gly Asn Gln Cys Val Thr Gly Glu Gly Thr Pro Xaa Pro
a5 40 45

Glu Ser His Asn Asn Gly Asp Phe Glu Glu Ile Pro Glu Glu Xaa Leu
50 55 60

Gln
65

<210> SEQ ID NO 14

<211> LENGTH: 65

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polypeptlde

<400> SEQUENCE: 14

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys
1 5 10 15

Glu Gly Ser Asn Val Cys Gly Lys Gly Asn Lys Cys Ile Leu Gly Ser
20 25 30

Asn Gly Lys Gly Asn Gln Cys Val Thr Gly Glu Gly Thr Pro Asn Pro
35 40 45

Glu Ser His Asn Asn Gly Asp Phe Glu Glu Ile Pro Glu Glu Tyr Leu
50 55 60

Gln

<210> SEQ ID NO 15

<211> LENGTH: 66

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polypeptide

<400> SEQUENCE: 15

Ile Thr Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leéu Cys
1 5 10 i5

Glu Gly Ser Asn Val Cys Gly Lys Gly Asn Lys Cys Ile Leu Gly Ser
20 25 30

Gln Gly Lys Asp Asn Gln Cys Val Thr Gly Glu Gly Thr Pro Lys Pro
35 40 45

Gln Ser His Asn Gln Gly Asp Phe Glu Pro Ile Pro Glu Asp Ala Tyr
50 55 60
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202530 Asp Gy GQu Lys Asn Gn Cys Val Thr Ay Gn Ay Thr Pro Lys Pro
354045 G n Sex His Asn Asp Ay Asp Phe Gn GQu Ile Pro Gu Qu Tyr Leu
505560 65 <210> SEQ I D NO 18 <211> LENGTH. 19 <212> TYPE: PET <213>
ORGANI SM  Artificial sequence <220> FEATURE: <223> OTHER | NFORVATI ON:
Synthetic peptide <400> SEQUENCE: 18 Phe Pro Arg Pro Gy Gy Ay dy Asn
Ay Asp Phe G hspélh Ile Pro 1' 51015 G n Tyr Len <210> SEQ ID NO 19 <211>
LENGTH 5 <2125 TYPE: PET <213> ORGANISM Artifi ci al sequence <220>
FEATURE: <223> OTHER | NFORMATI ON: Synt hetic peptide <400> SEQUENCE: 19 Phe
Pro A/9 Pro { y219:58E8 1D 5O 16

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:
<223> OTHER INFORMATION: Synthetic peptide

<400> SEQUENCE: 16

Glu Tyr Leu Gln
1

<210> SEQ ID NO 17

<211> LENGTH: 65

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic polypeptide

<400> SEQUENCE: 17

Leu Thr Tyr Thr Asp Cys Thr Glu Ser Gly Gln Asn Leu Cys Leu Cys
1 5 10 15

Glu Gly Ser Asn Val Cys Gly Gln Gly Asn Lys Cys Ile Leu Gly Sex
20 25 30

Asp Gly Glu Lys Asn Gln Cys Val Thr Gly Glu Gly Thr Pro Lys Pxo
35 40 45

Gln Ser His Asn Asp Gly Asp Phe Glu Glu Ile Pro Glu Glu Tyr Leu
50 55 60

Gln
65

<210> SEQ 1D NO 18

<211> LENGTH: 19

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic peptide

<400> SEQUENCE: 18

Phe Pro Arg Pro Gly Gly Gly Gly Asn Gly Asp Phe Glu Glu Ile Pro
1 10 15

Glu Tyr Leu

<210> SEQ ID NO 19

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic peptide

<400> SEQUENCE: 19

Phe Pro Arg Pro Gly
1 5
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CLAI M5 What is claimed is: 1. Use of an effective anount of

desul phat ohi rudin variant for the preparation of a pharnaceuti cal

formul ation for effecting regression of tunor mass and size in a

nmet ast asi zed pancreatic tunor in a subject, wherein the desul phatohirudin
variant is selected fromthe group consisting of a) SEQ ID NO 1
wherein Xaa at 27, 36 and 47 are each Lys, Xaa at 51 is his and Xaa at
62-65 is the peptide residue G u-Tygk ;i%se n (SEQ ID NO 2) Xaa at 66 not
present, b) SEQ ID NO 1 wher at 27 is lle or Gn and Xaa at

36, 47, 51 and 62-66 are as defined in a), c) SEQ ID NO 1 wherein
Xaa at 36 is IWkatorcldgned and Xaa at 27, 47, 51 and 62-66 are as defined in
a), d) SEQID NO 1 wherein Xaa at 47 is Ile or Au and Xaa at 27,

36, Si and 62- 66U?er<%@seﬂggtwe uhtnofa‘Z}esu%ggtoﬁlrudm varﬁ)it R &eﬁ\lﬁ%t%n%@ ein

Xaa at 51 is Leu or and 62-66 are as defined in
a). 2. Usepmfmaeghal ﬁqramdamncfat eifaghmwteatesmn oftumpminass Bnd wiae ined megsipgized

desul phat ghi rudi n_vari ant t 47 are
each Lys, pagereatic, tugmor 1 aﬁub ect %ggl %?%g%%%mﬁﬁfhma%% 3 8]%(?‘(8&3?1 %P@Le
G u- Tyr - LgroupEansiftsig@f1 D NO. 2) Xaa at 66 not present. 3 Use of a

phar maceuti cal f { on  of c im erei.n the

fornul ation i sa)a%rm ﬁd ?&&GW% ?%fte%t :ngﬁpdeﬁ?@rseeeag? aél‘ra;flr%l(l:elfji4 iHd
formul at i Rm H62-6b & the ﬁeptlwm’sﬂueﬁthByrmmr(ﬁﬂaa;@EQ iHoaJO fzp)(m;dt ab inotnpresent,
systemcally inj d of_a ica ryl afion of aim 3,
wherein the ph r%%%ﬁm\llocfa}” TrB‘r“r?fﬂaéFEﬁﬁqu g ‘éﬁ‘i’cl 384 ?'h%c[?}ea? a%‘?.@?s'@% 8f a
phar naceuasld@ﬁ,hedf,@aﬁul ation of cI a| mi. vvherel n the desul phat ohi rudi n
variant is co-admi nistered wt %ot oXi C_agent conpri.si

ant hracycl i ne @éﬁ&%ﬂoflrﬁhﬁr?‘ﬂgaﬁﬁb is d15r08 (Y P a5 At ddx ol o E)%E‘?Ez “Ahare

daunor ubi gigfgad, hjpe co- 32000 adm nistration resul ts in increased
t herapeutic effect as conpared to adm nistration_ of cyt ot oxi c agent

al one. 7.Use of) %E%%N@alcymrp@afaafabf‘mIlftqr&iu aid Xﬁaa@trm% WhereP#rop e
phar rmceuz;s'd%ﬁxl\ed in a), and

¢) SEQ ID NO:1 wherein Xaa at 51 is Leu or Asp and Xaa at 27, 36, 47 and 62-66

are as defined in a).

2. Use of a pharmaceutical formulation of claim 1, wherein said
desulphatohirudin variant is SEQ ID NO. 1, wherein Xaa at 27, 36 and 47 are each Lys, Xaa
at 51 is His and Xaa at 62-65 is the peptide residue Glu-Tyr-Leu-Gln (SEQ 1D NO:2) Xaa at

66 not present.

3. Use of a pharmaceutical formulation of claim 1 wherein the pharmaceutical

formulation is administered via injection.

4. Use of a pharmaceutical formulation of claim 3, wherein the pharmaceutical

formulation is systemically injected.

5. Use of a pharmaceutical formulation of claim 3, wherein the pharmaceutical

formulation is locally injected.

6. Use of a pharmaceutical formulation of claim I, wherein the
desulphatohirudin variant is co-administered with a cytotoxic agent comprising an

anthracycline selected from the group consisting of doxorubicin and daunorubicin and the co-
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formul ation further includes potassi um phosphate. 8. Use of a pharnaceuti cal
formul ation of claim1, wherein the pharmaceutical formulation further
includes a divalent or trivalent nmetal ion. 9.Use of a pharmaceuti cal
formul ation of claim@8, wherein the pharmaceutical fornulation further
i ncludes a sugar. 10.Use of a pharmaceutical formulation of claim1l wherein
t he pharnaceuti cal for mul ation provides a sustained-rel ease profile in
vivo. 11. ectlve nt o I or the
pr epar at 1 R R HEEL IR BT W bl R PAZHRE ¢ MR MABILR0E el
t unor rrasa/tcaas»dcsgez&lom.a prevascul ari zed netastasi zed pancreatic tunor in a
subj ect, wherein the desul phatohirudin variant is selected froma group
consi sting of t . 3 rg each
ye: xan at 57 is Hos SO0 Eh b RR T il At
(111 ui Tyrfolrewlat@nrfuisSE@clubeNat}iugdogtha®6 not present, b) SEQID
NO. ! wherein Xaa at 27 is lie or Qu and Xaa at 36, 47, 51 and 62-66 are as
defined in a) 8. Use, o4 p Qajzel,at]waq)f eﬁ{o 'Q@c lafwh%@ nI t% ln Eeu(t C!llu and
Xaa at 27, 47, 51 and : are as I'n 8)p
wher ei n )@amaanodmuntlseririchldesraQifvhluntamdwant rat:taIZ@;x 36 51 and 62- 66 are as
defined in a), and c) SFQID NGO 1 wherein Xaa at 51 is Lcu or Asp
and Xaa at 27, 36, [ ;

1 &Hhihs T2mSGaRacéutica)
phar maceut i cal for }rﬁ% ??g %\‘a&%tl%% ,Qwhedge%n sa%’eﬁes I ﬁgt gﬁi r“ﬁ%li nis
SEQ | D NQornlylativnenithen inkb@esd su@q. 36 and 47 are each Lys, Xaa at 51 is H's
and Xaa at 62-65 is the peptide residue Clu-Tyr-Leu-An (SEQ I.D NG 2) Xaa
at 66 not presggnt. U§§9ﬁ9 harmaceutlcéli%orﬁ-eﬁﬁlo fordRar WRERH ihe dhakhRtanicat i on of
claim 11l wherein the pha Praceuti cal formilation i$ admnistered via
i nj ect i onformulation pravides @sustafiedarefshserpreitleut vieal formul ati on of claim 13,

wherein the pharmaceutical fornulation is systemcally injected. 15.
Use of a pharmgceuyy f@% af erféIHl/éaEﬁl%t %%agleﬁ'lﬂﬂﬁ'at%ﬁrrudmeﬁﬂn? fdrhfe pRaIRmeut i cal
formulation is | ocaf I njected a pharmaceuti cal

f or nul at i gna qvhamiaawma_llforlm]@h@ fort piectins ubgfh‘étooh@fi b s andt sipg in a
co- a0 ni SLEL8 LI IhRoRULE! BNLRATRMGRTIPLLRLOG RN FINIAGK G DR R cct od

from the ‘group consi s oxorubl el n an unorubi cin su
co- adm nisitinattis @ﬂacreés“mhtagnomp tosiseased t herapeutic effect as corrpar ed to

adm ni stration )%&Wﬁ%%hg?ell ¢ a'cggt 7 %%Wﬁgrﬂf% are %aﬁh Lgﬁa)'galgszﬁ 5(1) is ‘l@hﬁ and

phar maceuti cal EraT i maceuti ca
f or mul at i Xa ot 62-6hérthé p&pltxddﬁsldpoGasﬁymnmup@ms{shatIE NO:2) Xaa at18 nouseseoif a

desul DA on U VA Bl Gt 5 ol R BT 8 r
as defined in a),
¢) SEQ ID NO:1 wherein Xaa at 36 is Ile or Glu and Xaa at 27, 47, 51 and 62-66 are
as defined in a),
d) SEQ ID NO:1 wherein Xaa at 47 is lle or Glu and Xaa at 27, 36, 51 and 62-66 are
as defined in a), and
¢) SEQ ID NO:1 wherein Xaa at 51 is Leu or Asp and Xaa at 27, 36, 47 and 62-66

are as defined in a).

12. Use of a pharmaceutical formulation of claim 11, wherein said
desulphatohirudin is SEQ ID NO. 1, wherein Xaa at 27, 36 and 47 are each Lys, Xaa at 51 is
His and Xaa at 62-65 is the peptide residue Glu-Tyr-Leu-Gln (SEQ 1D NO:2) Xaa at 66 not

present.
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19. Use of a desul phatohirudin variant of claim 11, wherein the

phar maceutical formulation further includes a sugar. 20. Use of a
desul phat ohi rudin variant of claim 11, wherein the pharmaceuti cal

formul ati on provi des a sustained-rel ease profile in vivo. 34000

13. Use of a pharmaceutical formulation of claim 11 wherein the pharmaceutical

formulation is administered via injection.

14. Use of a pharmaceutical formulation of claim 13, wherein the pharmaceutical

formulation is systemically injected.

15. Use of a pharmaceutical formulation of claim 13, wherein the pharmaceutical

formulation is locally injected.

16. Use of a pharmaceutical formulation of claim 11, wherein the
desulphatohirudin variant is co-administered with a cytotoxic agent comprising an
anthracycline selected from the group consisting of doxorubicin and daunorubicin such that
the co-administration results in increased therapeutic effect as compared to administration of

the cytotoxic agent alone.

17. Use of a pharmaceutical formulation of claim 11, wherein the pharmaceutical

formulation further includes potassium phosphate.

18. Use of a desulphatohirudin variant of claim 11, wherein the pharmaceutical

formulation further includes a divalent or trivalent metal ion.

19. Use of a desulphatohirudin variant of claim 11, wherein the pharmaceutical

formulation further includes a sugar.

20. Use of a desulphatohirudin variant of claim 11, wherein the pharmaceutical

formulation provides a sustained-release profile in vivo.



