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wo p@baossd7 puri ficati on of peptides,

A METHOD OF PURI FYI NG A PEPTI DE FI ELD OF THE
I NVENTI ON: The invention relates, interalia, to the
not abl y cyrCT/IN2008/000191
non-cyclic peptides their angal ogs or derivatives
thereof. More particularly, the invention relates to a

cyo A METHOD QB PHRIE NG ABEP TDE, o

pepti de and at | east one related inpurity by

i< dures enabling high yields,
i‘ @@?hs?b@ﬁﬁhﬁﬂgtﬁﬁfy of the desired end product. The
| nproved process is particularly useful for the _
P he paeniion gelates, inderalia; e ifigld of puiahicatiprief peatides ngably cyclic or

ﬂgnc'-%)';cilitc i pe%tql@éld tl'fene .hﬁal(ggg S PEGbiVABivEE rtl.ﬁe\%)tf.i ¢ gﬁqticulaﬂ%/, the
anal‘ogs. e pol ypeptides are prepared in hi purity
ofvention|relates tap simplifiedandioptinpresf purdisatjongirodessasti cyalio peptides

L Tk p e

Clyemetogreplit preeedyresempldine gpyieldg selectivity wdd pgrityyofIthecdesired -
eptides, ts. derjyvatives.and anal ogs regf intended

PP R, bR s AE R BPP TR TSR B R or

prtifibhiideatxenatider stodlssm, hasirijide ahd thair r&peadiivadérivatives and analogs.

IHiePoe ARG bl S allegy dbay ol 454 by o

easabbitabdey free of contami nation with extraneous
proteins which may arise in the production process,

VACHUROKINTSIANY PRIDI ARY BF L INGRRAFORA dUTi g

pepti de synt s such as diastereoners, hydrolysis
roducts of |abjle am de bonds, deletion sequences
?‘oﬁ’%ﬁ‘éfgfab‘raé%ﬁ?ﬂbﬁw%“‘%“ﬁng Tepm iyt Eeepetiseiiven WWFE&’PQ‘?GS’
iR BlPEIPiLELE &s AR aBYesPin@GraTbSs Suebf mEenB& o dpdpettic
forms are fornmed during_ renoval of protection groups,

P3¢ inAWMeReN anipalp isghe piidlicalion pResss in qyrsden torebtaly pufficiently

ARAEeRN drhRidbiviR! PeiRtSyifSHRACHRItEdsuth tharf @E MRLitQANp@lein is
cyclic peptides containing disulphide bonds [Bodansky
etserngially ree efj gontagigptiopeapith girageeits psatieips which may arise in the
PRULARR hioteds! ag; berlin, 1993]. There is a need in the
art to develop a sinple chromatographic purification

;?(ﬁlesd {n st Q timgl?l)(tietgear%p?ggnaetrelltg aJurigg gepltigé gseynt%%gls esuch as
diastereomers, hydrolysis products of labile amide bonds, deletion sequences formed
predominantly in solid phase peptide synthesis, insertion peptides and by-products such
as polymorphic forms are formed during removal of protection grbups in the final step
of the synthesis. These are often some of the by-products associated with formation of
cyclic peptides containing disulphide bonds [Bodansky et.al, Principles of Peptide
Synthesis; Springer-Verlag; berlin, 1993]. There is a need in the art to develop a simplé
chromatographic purification procedure that may be operational on a large scale with
minimal -steps to isolate the desired peptide in the mother liquor from a complex
mixture of related impurities. Essentially, most of the impurities generated during the

synthesis process cannot be removed by a single chromatographic method, but rather

by a combination of methods such as Reverse-phase chromatography and cation-
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mnimal steps to isolate the desired peptide in the
not her |iquor froma conplex m xture of rel ated

w0 puipg7des. Essential ly, nost of the inpuritiPRGI/IN2008/000191

generated during the synthesjs process cannot be
renmoved by a single chromatographic nmethod, but rather
@ﬁ/chanéé‘?:mn{h%glréyﬂy & to PROBRUR BHEFoARL, @Nﬁgﬁﬁam% formulation
chr omat ogr aphy ‘and cat i onexchange chronatography isto
pri&ysap in qontexeRfitly pressatdeYention-ug subst ance in
formul ation buffer as in context of the present
Thy esabjectn invéitdns Hﬂﬁjoﬁtpﬁssém\l\e@tdpefatleﬁw Odhip@nR&egaphi® procedures
ﬁ@@ rational chro ?Ja pr Qrocedures |aylud|n b

ding ReyFrERhShF H’B 8%‘?‘ Hpd SRitpreExEhagre ehemangarhy-
chr omat ogr aphy. A nunber of different chromatogr aphl c

AriaGRdtsRRffeER chidRlatd@fhphie pRI2EdIr a&&@pﬁe@tor&ehlma desired end
result with respect to purity and yield. Reverse-phase

ERr I R TGRSR rrugl%md kﬁ‘Fldt Bévqﬁ?gﬂthafﬁowé?mefpgrﬁ@tmd@e&f the
RISk foweatul ﬁa&hsqumﬁﬂcaﬁfoh leinpioRet tiyeHimPRRIpRobic interactions as

i nteractions as the main separati on princi | . Reverse

N E L |5Fm4tt9ncmm@w&t Kgrerprhphase B é@hyonzﬂﬁ%grmvé'r'%%LC”) and
' RJ@@:%@ S€ po: Risg hn@\eﬁefrﬁhﬂﬁﬂg Qiqlid Wik £ PP ORP-R/PRY) are commonly

are connDnIy used to purlf nDIecuIes such
@dp@pwfd@solmtfs pvqb\taéupﬁ@tldemrdcny@tems pyodsicedhleyy eithgnsyinthetigor
e &Sﬂm&m RBLEOMS: RIRE n?t{ﬂﬁodlgpaﬁ_lgh{gl Ig%qfatecagsely
eff ent and

I Ci y separate close at ed ur|t
hedared heemities el baye haen ﬁgcdrtarpyrlﬂn mgryséwcmft ewldcelss (Leet al,

el FPIRR8] HitGhbbey Sydioffl RO NS 0om5. Fuper

RP-LKIPhx@l RBJEPLISE bavesheer sustasfully usskoh mmlfpmqlécyles pamcularly;

Bl o e i Ol .S58 R Blpe A 5rlT101)

The | on exchange chronatography principle includes two

Thé foar &xohangp phromatdgiphy piindipl€ ke hidegevoadide@at dppfoaches: anion
of the_ligands on the

hange accor di to the char
%a'&%m&n@a@ov SXPHER aESF R {9 %a?har@c%mf. hgiads pghe fon

' QXdH@rfg%SreMﬁ UAI doyivértibgdl SEE fikifiedtRn Prod¥ Bsualflebhdidd a8f bRor

sections plication or | oadi ng sections, wash
B |CBW§braEP'UtS?C6‘H"%é8PlF‘i§H%“ on, }ading Gestionsat Ve seeliqsoiytion

§ééf10nspﬁm re%tn@ﬁt@n Fehﬁém@fem%miﬁ §Plgﬁﬂlﬁ€e‘€ltlc§%6£ﬁ&9 »Gennaro,
lishin . a

F!énMﬁ’@i‘t Biblisiting CaoFarien Pa}ad%‘} At Rewingish: ﬁh@ﬁém@;ﬁnd Porchice

@P%ka@.&c&h@%ﬁéammﬁ\{ yattribute of the

chr omat ographl c procedure has a significant role to

Every attrlbute of the chromatographic procedure has a significant role to play in
obtaining the desired protein product. Various chromatographic media have been used
for large scale purifications of peptides on reversed phase resins.  Among the most
popular are those based on C-4, C-8 and C-18 alkyl chains attached to a silica surface.
Some of the important considerations include shape and size of the resin particles of the
stationary phase. Some of the other significant properties include the buffer system, the
flow rate, pH etc. Despite the improvements for peptide purification, some purified

peptides still contain undesired amounts of unacceptable counterions. Owing to this
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obtai ning the desired protein product. Various
chr omat ogr aphi ¢ nedi a have been used for |arge scale

w@oeovdsrat i ons of peptides on reversed phase rBGI/IMe008/000191

Anmong t he nost popul ar are those based on C-4, C8 and
C-1 8 alkyl chains attached to a silica surface. Sone
%ll&%tﬂeg@q{ftog%tl&p ?éﬂ:r@ﬁée% éth'r&l{‘gh Yitea ﬁ i%n%‘gn §1‘te4ﬁate
he resin partiéles of statlonar ase.

ofethod of purifecatier tgmwem@amheprqbtﬁemfa@d in a6l ude t he buffer
system the flowrate, pH etc. Despite the

USR066198699t Feldt€y tP@PkMed T RPHPRUI Biked SpupiEicitioni bf @eptides
pepti des still ntain undesi red amounts of

GPraRrisug: Wathinge SOIUEHS Wit an ragueqys spfubas of arbgmiaseyicplly

abcePRBIE AoliMBrion SAIERANCRIthS tBHDLHE FOHIhe tddimn with a solvent
application to an alternate nethod of purification to

avétw@cﬂﬁén ereanissoe pad anadd of ypharmaceylisaliy secapiglelg counter-ion

WhtRIrSfe AtieusBiufied hafa ﬁP off A kst RBSR @. Méc{ub&@eb&ﬂaﬂfclalms

pepti des conprising washing of the colum wth

v spelis, sut-ercliopepyflessangd gpifrmatida alsocwingyspesdficafy abln@ed

counterion salt; and eluting the peptide fromthe

WOMUSIMJSB discIBRIS\RHPDT putifietion oBdkediganising acdtorifile-water
%m d of a pharnmceuti ggil(y accept abl e

é lfrf’%ar“ "R RgePTaf et Mif8 PUEYQ5856°%0l uti on has a pH of

at | east about 6. Subsequent dependant cl ai ns over

- 3Y@200501926R Telytes Icthpaist pEipalystyichedtivinylbénatiedensed wein for RP-

g%m%%ﬂgﬁog 9gﬂu%a}gogll,§# E'%ﬁde WO2005100388 di scl oses

uri 10N 0 endi n- 4 usi ng
é\"ha’eoiﬂi | mled:demvaltteforgamdfferWt alm@ma@grapbm prgtopolotiu ceelectively
aratnF o‘iééu U Z as ¢ \émoo €S p S% re arallon g OI% he u&fﬂesm
?p %/"{ yT erel 'tV n?ﬁ ISPEPILIR P Fedt Y OF
mjbi)tﬁllndﬁghlp puef peplide agd prddudte mhd:ede@ould' e rsetnsmd avhen the

for ef fici chr omat ogr aphi,c pr ot ocol
Poressaflafiatsetymidi BRFRG 1o oaud I RECe B e oEya poraine
B%rlﬂﬁtidiie?ﬁ)f pleelsthrpm@tpgﬁpmé (pgbcbss wigrdil deﬂitiaﬁes %ﬂnhe@ bg stlacted
ohtain hi ure pt|een rodu .. This nee
Sy Sks%efg pHtanesqatgh et ﬁf‘éatfff Seiees, CRsgiting raseduies o be |
a8vaRRsSIubly @niplFed FoR kémmereral §aparat1&fsoughput and '
operating conditions of the chromatographi c process.

wherein elution is conducted by sel ected. sol vent

%ma&]@mmpéﬂtaharaa@m&%el st m@rsebﬁh@ne grof:@s‘été%&dmgpﬁr el Pdsent

procedures may be advant ageously enpl oye
ERHaNCS thats gy mayi b scaledngn fep fFWt%@"%GQW%@%ﬂCT

FEnes e PR Qo Phe Gr&Ent ARG Bforki® ptddGetP WhtdMre superior to

those obtained by purification methods hitherto known and give higher yields.

The present invention on the application of pH-buffered solvents compfising a polar
solvent as the organic elution agents for RP-HPLC purification of cyclic peptides and
analogs or derivatives thereof at pH in the range of 2-8. The present invention
facilitates increased separation efficiency, higher purity and easy operation for
industrial use compared to the current state of the art within RP-HPLC purification of

cyclic peptides using aforesaid solvent systems. Surprisingly, separation of target cyclic
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wEe@emssonf the present

invention is that they may be scaled up in a
repr oduci bl e and consi stent manner. Further, the
invention affords prodect/EN2008/000191
whi ch are superior to those pbtained by purification
met hods hitherto known and give higher 'yields. The
BERRENonlpBYRAL drdreblled iRl 1t hbio0ed by Pk Rith fefiddology
sol vents conpr|3|ng a po ar so he organi c
employeshin hpenresentfipyenipn #[reSuls)iny rfupre aviespiclisflike peptide products.
pepti des and anal ogs or derivatives thereof at pHin
f 8. S ILyent i1

Itlﬂcg rnggi[s;ng g)f gaeBgde g El%lél?{:(%c gcﬁelﬁtéon Naﬁ dhgrna S%s tcolgnglri]rgé to the
easzyntinnelrrad:thmw The convnntumalrm‘ahodmmmmpﬁ lfxedzetdnymgl the purified
current ;sta he. art .w thin, RP- HPL a
P v F BB e b Trsthl b Polbel i ol ot S8 hion o
Sxigients iThg kptiors efymptidd ia rfomfuldnan gcﬂhtlanmbide mempexdﬁon of freeze -

nds an d.re| ate

o o g Rt i 6 it alfBe Oh b Ao het R e

standakd Sxtrddtion md Rhifotatogfphic tla¢Hrﬁ&1uB£ pth¢ @etrmmd lﬂ(&}ﬁ)ds ‘thehe

. elution of e orrrul at :
- Jysuinayey f§’§ glﬁ’é‘?’b CP'?J'CtW?Bt“l? fxé‘ﬁﬂ‘ ??éf“vﬁ’ﬂt"l‘?d‘ah‘g’TPi@‘d

aﬁmmg piry dith 1@ 0R pLBAMArE $Rgir€d byf doReeBioft] Yiel@ds.he
puritied peptide and redissolving the freeze dried

powder in a solutlonagNlor to addition of excipients.
PRIEGTIVES OO THIRREFENT AINVENRION i on sol uti on avoi ds

the operation of freeze drier "and re-di ssol ution
The poncipah wbjectblethe peaenteintenteon &l tongodde & Mmetlaxbion anmfgmg a

anaar extractio n to raphl C
PR el Sl e BRSCTR T he | avent i on
allow for the isolation of cyclic peptides of the
dupihercabidchofethe prspent nvhitiph is/foaireyidgaimpthgéh obpurificgtian; using the

SR OB M PR R ERAURBPAP Ry T PRCnee

olvpmetogephyt he present invention is to provide a nethod
for purifying a peptide froma m xture contai ni ng

et SdGer SHj&t bha pRSert HIUAtichYs to/bmtiawm&hd)&ﬁ)t tiRfpufifi€tion of
present invention is to provide a nethod of

aintidﬁs which 8¢ ayshingy 'toﬁé?YFié‘v-‘@}%@d rﬁwas@ SIGHE SOTPRYITIRG FRABRtide,

bk ibhidd, £ebdi IVRY: BEHi ARIVand Rdard P X 6N A& vahvQmat ogr aphy.
Yet anot her object of the present invention is to

provide a nethod for the purification of peptides
whi ch are cyclic or non-cyclic selected froma group
conprising eptifibatide,

STATEMEN THE INVENTION

Accordingly, the present invention is iﬁ relation to a method of purifying a peptide
from a mixture containing at least one related ‘impurity, said method comprising step of
cohtacting the peptide mixture with Reverse Phase;High Performance Liquid
Chromatographic matrix and/or ion-exchange chromatographic matrix to obtain
purified peptide; a method of purifying a peptide using Reverse Phase-High
Performance Liquid Chromatography from a mixture containing at least one related
impurity, said method comprising steps of: packing the Reverse Phase—High

Performance Liquid Chromatographic column with silica based polymer resin followed
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exenati de, atosiban or nesiritide and rel ated
anal ogues or derivatives. STATEMENT OF THE | NVENTI ON

w@\ec@ongl7nyl y, the present invention is in rel aPCDIN2EG/@0191

met hod of purifying a peptidg froma mxture

containing at |east one related inpurity, said nethod

R@@?ﬂflhﬁhﬂ% i® WeR_a85utSINLAG IR 901%?1? "pﬁp&ﬂéh ¢ Bid bUftEr; Whiding
ever se Phase- H gh Performance I@tﬂ% r omat ogr aphi ¢

tatpeptidegnapesitigntentajningsatlgest epg iglateddgpurihiion thesghremategsaphic

9(951?1}1 Et ll'ﬂdvj Pa?éjop%m qﬁi’] zﬁ)or@?ﬁ/ﬂp%a% %We é&fﬁrﬂxg with, tge same

peptide using Reverse Phase-H gh Per%1 rmance Li qui

Brifes rratutign ap iy Stepoa); antrickuting éhecpirifed miredyctfromeths tcolyma by

S in ' S of -
DL | R e T ARSI B v o
ﬁlﬁrlfwmatmgndrphsmg umkaxnhangw t:llrromaﬂogmaahm&snada puktymecontaé!ﬂhm at
oIIovve U|l|br L wth out .5% .
e e S e L e T
echpgsicolvam withimaqueng salutieasf a ook doed @ifeed; lbading the Reodise

b7 H0 PRGN RO BT R iR gepide an

b/us‘hﬁ@rths Odlbinh @id elsitingthSpeptidé A)th tiRrtahffer abtiisedint sk (a) to obtain

fied product fromthe col ym . erformng a )

E’Qrpiﬂ‘ e rupucts and. 3 amsthes 8&%%% perte pfgmmémxture
@dr@edmg at QedREbROELIAEd Phifurity k1@ m@RYd Enpt&inaTsteps of: packing
i on- exchang{gg chr omat ogr apthyq:f roma mxture caontaining

ReverseddpseoRiashy kearforraanet hisiyid ¢Rromatqeraphie colymn eyt Flg%@sed

pd1emer redin fcﬂﬁbWeh bp 5@11‘1&&1]&”?\&/@1@53&9?% ol ?ﬁ&e sQ10drd mthUr%d?uc
an aqueous solution of a weak acid | oadi n

mad, byfd; opdiae the p@hthbéaompm’c@n@rw falee}ﬁ oBerEl Bt i @mwrl%y on -

&elcum%nwﬁttahﬂw vk LEGLRERT dcfI0 AH: RARSRED By WAGhik dgkﬂér@alumn
and elutin he peptide wth the buffer as use

- witeghq sgme Uﬁﬁ%tsﬁ utiop 26 jif iSéap (@bmlqitd@ the pdtified pepductafrom the

E@EJH{P q;erIBHHnF i fifkaf rqgf%t]' 9198 %m&d{ﬁ%xthy ted n%ro%uct from

cont ai |ng at east O ere ate I npuri ty Sal

- Bovepsei Biang-Highe Berfamangsakiqivid CtRewatogreptih aglami gtto the cation-

' t I th. i

BRR 05 TR, M AP TH AREARIGR VT By

whshmg the adoburin &% efitingotharpeptidevgrnduct n alation dpafferctoadhitain the
t he peptide conposition containing

buf - '
g'éjrféegrgf’ptb%é"?@?tat ed inmpurity on the col um at a flow

~rate of about <100-400 cnmi hr foll owed by washing the

colum with the sanme buffer solution as in Step (a)
eluting the purified product fromthe
BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

FIG 1. Chromatogram representing purity of eptifibatide
FIG 2. Chromatogram representing purity of atosiban
FIG 3. Chromatogram representing purity of nesiritide.

FIG 4. Chromatogram representing purity of exenatide.

DETAILED DESCRIPTION OF THE PRESENT INVENTION
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colum by performng a |inear gradient of 8-14%
| oadi ng the el uted product from Reverse Phase-Hi gh

weeroboestance Li qui d Chr omat ogr aphi ¢ col utm ont BCT/IN2008/000191

cati onexchange col umm equiliprated with an aqueous
solution of a weak acid buffer; and washing the col um
A8 prbdt iM@nddicis RERIA R (P4 %%H of Bur@ﬂyiﬁg %ﬂ:pﬁa’ef fr&h atrﬁlxture
obtain the purlfled peptide product. BRI DESCRI PTI ON
omtaipjre Ateaeppralaid mpa mettod coraphisngattengefpentacting the
{d€ SR MBI BT R &VrsO T PHARI i drD B hi
éﬁ?on&toggan1represgnt|ng pu;%ll aﬁmg%osﬁb (Ef%?%?gap'c
antrxrdef rearaxckapge slapmatagraphie mtatylxcmi olvtelslpnnﬁq:mptid'd. G 4.
Chromat ogram representing purity of exenati de.

DEdHeERmbbiah -t thiNpfekent vt RhSER IpehhNIEEATE! cQNTch@r non-cyclic
present invention is in relation tg a metho

a%nladf yietgted Bemt the S10MB ORI PRIFIRE (R ‘E%ﬂﬁ’f’aleﬁ?‘}?@d%\t atpsibagy or

aBsritideland Rehtéd@idlogt ¥ desidatfleset hod conprising step of
contacting the peptlde m xture wth Reverse Phase- Hi gh

ipﬁg{t] _a%t@%r%%\%oldf tﬁh é)%gearhl I%Potn ssid P qeg 1éeb?1g(tur§e bsucroln te% in
ppdeijahace bﬁ’brde‘r(mtiesaldem{nxicmmedxff sﬂhebmd&gﬁylﬁwnc resin.
i nvention said peptide is a cyclic or non-cyclic

BER hétRerS&hirkcht fof HP HroRnOnOLRioh AP Fdsil MYy be selected from a
eptifibatide, exenatide, atosiban or nesiritide and

EwuRt wmﬁmgo§@hede><d eSephadex Vd$20, Yeaphadest G35, cSepbatiere@it! 0,
[ hei
S, PSRRI, HRIGRELAN S24e G0N BN KLMAS, Sptrony
edwmge@rbﬁxym!ethlyb aeplba@ad sgphoprapyi ecphadeixn sulghdprdpyl sepharose
| . e resin

TS PR ISR LYERhERcAL
Sephadex LHQO Se hadex G 25, Sephadex G 10O

@Fl%ﬂtlaﬁ gmbgﬂg}éptdg*he m@@ﬁyp@gym the partigle piRC and pore size of resin

Q@ardb%y Agmomlpws@&@,anéwma%@mesp%@thdegl ose,
carboxynethyl sephadex, sulphopropyl sephadex,

S BRRE Rrea PR S B e B i g YT SRR radins

afatidue 2% rbalsiurB0Y off a tpbiar jorgasie ruffen vendnt,0if dnh&queous phase
Fartlcle Si ze anghg or e size of resin beads are ranging

?%ﬁ?@gﬂﬁgggﬁﬁﬁ? 900 A - 500 A respectively.

Still another embodiment of the present invention wherein said polar buffer solvent is

acetonitrile.

~ Still another embodiment of the present invention said organic acid buffer is selected

from a group comprising citric acid, acetic acid, perchloric acid and formic acid.

In another embodiment of the present invention molarity of the buffer is ranging from
10 mM -50 mM.

In another embodiment of the present invention the purification is carried out at a pH

ranging from 2 — 9.
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Still another enbodi nent of the present invention said
purification enploys a gradient of about 2% to about

w@oMpo987a7 pol ar organi ¢ buffer solvent, in an BCUE®E8/000191

phase containing an organic @acid buffer. Still another
enbodi nent of the present invention wherein said polar
kT fn8thes @m¥&diehtSo AR fratdnt iihv@ntiort kdid ARSI @lrther comprising
enbodi nent of the present invention said organic acid
pRfthes ppiicnaksigpeat sigre Rl wrienechiprerigeraddpr i sing citric

acid, acetic acid, perchloric acid and formc acid. In

. dnatolter erabdaldéenefitheqirestiitanyehasen purifiedgeptiderprodicasbtiiyed by

of th uffer. is .ranging from mM - 50 nM .| n _anot her
R SR S HEtaBt my s ekt POty BT GRP RGBT F FoBEE SR 97
s 106%ried out at a pHranging from2 - 9.1n another
enbodi nent of the present invention said nethod

T e L

the present invention a purified peptide product. .
%[ﬁ a'ief»ﬁélg inyention is fresdptign 9 Adnethiod qf PYERNEH PeRie Meing Reverse

PhisttHYig® PelfbithaR@PLigHid CHrobeEraplsy fraMd Mtkudrt QBAtRiAingeat least
100% Fn anot her enbodi nent, of the present invention

Prfrelgtsdiimpury, spidangthadrqrprisiag sepsodst 96% The present
invention is in relation to a nethod of purifying a
paptpadidng gierRe vRiaw @hsse-Pigh erfoingdncEeidual Ghroamtdgraghiic dbolumn

Chr onat ogr aphy,from a_m Xt ure ntai.nj ng at least o
el atat Pp PR poSRst aine liatied Binsnr DhAgne tan B rou 36 of
pac kol sdlient Reanasrgaideadstarfdi;gh Per f or mance Li qui d

mat. ogr aphi ¢, columm with siJica based pol yper resi
£ B0 1 S e st PR pinE S BD obe SOBEY MRy on the
sol V@Fdmatdraphicolath £ adloivctate W hiwdut <t0o-400adimg t he
pﬁgt?de conposi tion containing at| east one rel ated
|

u¥ashipe gis coRanckittoia 6a5e RUSIT eoletion @ain Hep @)ardw r at e
ofy) alpinly il AP Prodtidt ifom the cN@RA b Pertdiirz0d lgﬁgr) Mdiht of 8-

the same buffer solution as in Step (a); an
el ut i4pgtoroliinpprified geptide gepdest: from t he col utm by

PRE RSO Nvéhtibh RERN AR &b REh&r of purifying peptide using ion-
exchange chromatography from a mixture containing at least one related impurity, said

method comprising steps of:

a) equilibrating the cation-exchange column with an aqueous solution of a weak
acid buffer;
b) loading the Reverse Phase—High Performance Liquid Chromatographic column
with purified peptide; and
c) washing the column and elhting the peptide with the buffer as used in step (a) to
obtain purified peptide product.
The present invention is in relation to a méthod of purifying a peptide from a mixture

containing at least one related impurity said method comprising steps of:
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14%to obtain purified peptide product. The present
invention is in relation to a nethod of purifying

w@e@biogksousi ng i onexchange chronmat ography fr onP@I/IN2008/000191

m xture containing at |east gne related inpurity, said

met hod conprising steps of: a) equilibrating the

cat i of)- ¥R F‘s@'PHéEB— h PerddtmARaIaHid TRkt fc &l

weak Qc?d buffef N%lng t he Revgfse Phas%ﬁﬁmc o
Per f or mifide SLlilcqlh’laﬁfd(Bﬁ’rYHW’éfeé'grf‘él!ﬂWeé by snvitpratipg ¥ with Sbout 5%
purifi edrRERE LdGent AN ofganiéBSiblffed he col um and

eluting the peptide Mﬁt the buffér as used in step

(a) t dft@ﬂmgrthmfmtrriﬁ eempasition gentpining atleast Phe retateds imppurity on

| nvent i on dofuntataSlodf laRibe hrk

pepti deﬂﬁ om a ar%axtour gggbo%?%l?ﬁ?@ %%@P B‘g%éébi]gfﬁ{ngéhe
inpurity0bamdMﬁBhMEMW¢mﬁbﬁpbmmgasméﬁw(@f a) packing

Rever se ) LG
Aty ePFﬁgﬁle?uﬁﬁ%d;&é%lgg clolu%ﬂ bg Sp%Wo gggﬂhga?gba%lem
equi | i bof84ld%; it with about 596of pol ar solvent in an

or gan uf fer oadi n

conpobt I RAINECBE RS mibury B, Retel, BRB B petfprmgpos,iauic
t he col Whronadtograpthlicomlunat entothe ahmntexgﬂa(a@e é80me eqdilibrated with an

foll owed by washi ng.the col the sanme buffer
sol uti oﬁq'géuﬁ Sr?i&"a%fwfaka& d%n'l?%f ‘*AG the purified
produ§t whasking theeol@inuing ehying etef peptidengroduck imneation buffer to obtain

gr adi ent 4% . d oadi ng the eluted product from
Rever se lﬁt?é‘&'g ‘%P d?’é’r" f%-mance Li qui d Chr omat ogr aphi ¢

GPAnSRr &Ab&tihbe &&klp@aeﬁxml':lm\&h@ fsiamia fﬂ:’-’delebtbﬂ &bfth group
wi th an aqueous solution of a weak acid buffer; and e

fREpisig Sehbadeyt mehyieelads resinn garberymsipd .calélﬂwoeqﬁmxymﬁzhyl

- edpHbdeRNsutpHobRIpyt &:]lgpfs@'aﬂd tsﬁlﬁhd?)%ﬁyf s@HaRRPhiefLatihy Eg&‘ﬁ;’rene '

In anot her enbodi nent of the present invention t
pediVinyiheRzere sel ected from a group conpri sing
Sephadex, nethylacrylate resin, carboxynethyl

- Yet dngthes embaiihé&x Xy the tphagént invention the particle size and pore size of resin

beads are ranging from 1 pm -50pm and 100 A — 500 A respectively.

Still another embodiment of the present invention said method further comprising

another optional step of size-exclusion chromatography.

Still another embodiment of the present invention said peptide is a cyélic or non-cyclic
peptide selected from the group comprising eptifibatide, exenatide, atosiban or

nesiritide and related analogs or derivatives.

Still another embodiment of the present invention the polar buffer solvent is

acetonitrile.

- Still another embodiment of the present invention the organic acid buffer is selected

from a group comprising citric acid, acetic acid and formic acid.

Still another embodiment of the present invention molarity of the buffer used is ranging
from 10 mM -50 mM.
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wedovasstoher enbodi nent of the present

sephadex, sul phopropyl cellul ose, and sul phopropyl
sephadex, preferably pol ystyrene or divinyl benzene.

particle size and pore size gf resin beads are rangi ng
from1l mm-50mm and 100 A - 500 A respectively. Still

300 ah&her @MBOEH MRV tRY predeft iRVE@SBMEhe ipONAERtIbO R’ BAed out at a pH
nmet hod further conprising another optional step of

sangwediom 4sPon chromat ography. Still anot her

enbodi nent of the present invention said peptide is a
cyclic or non-cyclic peptide selected fromthe group
conprising eptifibatide, exenatide, atosiban or

RER: 'aﬁétﬁér@ﬁqb@ﬁﬁ%eﬁ@&ﬁh@ HreddiiRBfioArA gﬁx‘iﬂe\d%bf{@esproﬁct bﬂ,tamed
anot her enbodi nent of the present I nvention the pO ar

by fthe methoy htinstant deventien. twheredn tigy pyrity pfgh@eptide’ product is

gﬁ?ﬁgwgy§7gylmﬁ§ present invention the organic acid
I's selected froma group conpr|5|ng citric

, .acetic acid d form.c acid, St|I .
S Ghoeh e e of M quRens Ryion B iepher S e enatide,
Blobib&l and9edrifide dr@ngbdigied WaRpIr{) bMttedO969| Stl |1 anot her
enbodi nent of the present invention the purlflcatlon

g’ﬁ% t%ﬁté\{e azxﬁb(?%gr B ecéo&_l{lﬁg%&{?%\r 3R gre rgwde%t fn el speflﬁcally

presen nvertion A pur
péptatdda ppced dat foobingiané gubifyirtgheyclieothenscyolic pepsitianémpounds

ven rein the purity of the peptide product
sawgnﬁﬁﬁgﬂﬁqﬁm“ “@ﬁ 100% Still another enbodi ment
of t he present invention the peptide eptifjbatide,

éxaeihed 6 thepugiSicasion of peptides ithe widdrosssecomsises draprtogranhic
?W ﬁctaMorPfvlaarule‘?&atphgs@%gh-rﬂ%?foﬂlpﬁg@l1Mclﬁ&hﬁﬁgl‘aﬂi e?n;ﬁ’(ﬁymg

resent 1 nvention are ErOVI N a Specl i ca
e@radmh@fewomm ¢xsaboup20% pp hvgtfears@ilvmmw@tahb a@yt@mtrde & an

I
S0 RSP SMOUTE BB Al et s

peptldes the said process conprises chromatographic

ﬁi%’s' 'oh 88-'%% ¢t he’ gn%sén?Yn%ﬁt?o% tgr&?év?dehé GHkoR&OLAPHTE A ium/solvent

system wherein the process is based upon RP- -HPLC and cation-exchange
chromatography. |

In a broad aspect, the present invention relates to a RP-HPLC chromatography process
for purifying a peptide from a mixture comprising said peptide and related impurities,
comprising the steps of: Separating said peptide and said related impurities of said
mixture by elution though a RP-HPLC column packed with a polymer based resin
equilibrated with about 5% of a polar solvent in an organic acid buffer, loading solution
of the peptide on the column at a desired flow rate of < 360cm/hr,washing the column
with a lower percentage (5%) of polar organic solvent in S0mM organic acid, eluting
the peptide product by performing a linear gradient of 8-14% with said combination of
buffers. .

Those skilled in the art will recognize that there are various variables which can be

adjusted during the chromatographic procedures of the present invention. Such

i nvent i POT/INDO08/000191
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a gradi ent of about 2% to about 20% pol ar buffer
sol vent, preferably acetonitrile in an aqueous phase

w@omvadsThng an organic acid buffer at a pH bet WEEIN2008/000191

about 2 and about 5. It is obj ect of the present
Invention to provide a chronatographi c nmedi um sol vent
SUSHRE WORHETIBadille R QRRRE (haRBRECuPOR gﬁ.cHEtLé& N Ghyyfer
cat 1 on- exchange chromat ography. I'n a broa aspec t he
perapesition; phlciemperaturee lagdiien oloa smaPampurt of lan @nmm@gaoyphty etc.
Plro%ge?,ssufcf? Rlarpd‘ﬁgf'sfaye ﬁgtg%l)p&lg\k'teqqn ft}{lp fid ami MO% a(ﬂled in the art
conprising sard peptide-and related I npuri
canpadilyiesigblishepsimapsowditionSepar at i ng sai d pept| de and
said related inpurities of said m xture by elution

t hough a RP-HPLC col um packed with a pol yner based
Before emjalhinfgbataltasd onkteknba&nmht bfalef nﬂeq{mdnam dmaiil/bmtwaiynof
ane ol%argi %wa e i taf n es L{‘ ga éoru“ on. of ist ‘T%e nderstood
FEPIR QL “6h'Pe ’épc?fﬂ‘ﬁﬂ A é dadif Q%F%‘ﬂf%é&é ored

80O theTilventiovais moniimitdibindslappiicatiorn fo the Ham&rofp;emmaﬁ@%d the

e e BRRE G R ey BBty e chdovated i

- geadia@igs Obxprikdftaror Andad desGBRIIDTHRA HVORMidAf isDudfaBleSof other

se skilled in the art wi | | recognl ze that there are
??fﬁmgntwlogblr% RIRPtiaqd (L reapisdaolt 8y aTios, Waysy fhuch, the

cdﬁg&ugam%ir@w & ifteRads/besiver th beoaREL pesRIbld R¥EMrdAReaning;
Suchvari abl es include | oadi ng and elutlng condi ti ons,

- 8Ut Feagn g Pt 1 anRh 0 BorramplagnpRisThpusHYe: hiso, it is fo be

1 SAEPEE R tHAt Bhe FHALES 168 arRfrerfhi RG] nﬁimame@fn i8 For MeIRRIRe of

sol vent, etc. However, such variables are routinely-
decrtirdoncand shauld rot be egardedhas liniBa® skilled in the art
can readily establish optimumconditions. Before

l. f
gﬁﬂ u?s’emb&gremes cf eieggé}pﬁg%?%géri&g%ﬁ‘é%fﬂl m%t]ﬁ{y!ir%eﬁgl‘g{/% dyBic
pasdky lsawrmwuopgmlwumss similai ® thy dghe naienalspcmdesc lamd more

PSS DB, e L L5 oRBBLEY el

edivp pogtitesulssedncé frbﬂnh)them smHsEanée(slwmnh dugnoui dgerduph haivitpand so

il strated in the p on and/ or .
sy e R 4 bR T8 B R Bt B B i dhe
ﬁrrmnfatnhelsngmm asmgcwom:xahamgel eittomuitogiaphy @F | DWSmb@NEON of

As. such, the |la ein S|nten ed to be
BB e SRR oL BreoeLbisd chfemetiih:

One aspect of the present invention provides a method of purifying a peptide,
polypeptide or protein prepared by solid phase synthesis said method comprising
subjecting the peptide sample to a first step of purification through reverse-phase
chromatography comprising an polymer based resin matrix under chromatographic
conditions sufficient for obtaining said peptide of nearly 99% purity and further

subjecting the eluted peptide to cation-exchange chromatography for concentration in a

formulation solution to prepare the drug product.

The elution of peptide in formulation solution has advantages as compared to the

conventional method. The conventional method comprises of freeze drying the purified
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and the enbodi rents are neant to be exenplary, not
exhaustive. Also, it is to be understood that the

w@beoasesthpgy and term nol ogy enpl oyed herei n i BCT/o¥20081@0191

purpose of description and shoul d not be regarded as
limting. This invention relates to processes and

Bé&ﬁ@ QHH Q@dlé&%ﬁ/‘dﬁl the rfrd@k’er bifisd PSvdeY G laColfRidn (afi%k t& addition of
pepti des having biological activities simlar to that

é’FC'HIﬁéS H ae alutipn plpsptidris foranntian salutinaravpide therdpgratiemof freeze
Gﬁagﬁ&ﬁ;&“%mLQR“%kH i ze RP-HPLC, chronatography for
separating the active peptide substance from ot her
substances which do not have such activity and so may
Bee maentioddenterss, iimpunther jaspect, ﬂr@th@d roif fpuléfyiqgeppriont@, the method
@%F‘?%ﬁftgé( glﬁg{] Sg ?l[:bﬁ%tl}%fitnl}%u]; at m@l‘ﬂdesnt n%% %ou%ra 193 f regerse
pladse (H?-I@(mivamg and kluon@ih csgmplp hlyat amﬂiucks e pbputiej giith ran organic
ect of rese i nvention. .
ST SR8 Sttty SRR AR i e B der fH Rl BRcaton
ﬂfe cpmpbuidno pe emafdetd theyresimand waktasgethe yifghhle&bﬁer&&ﬂ(ﬂl the resin
hod co P subjectlng the peptide sanple to a
§'Ea%‘te8%'rfe Y4%cati on through reverse- phase
chronatography conprising an polynmer based resin

MR Effoctivié) feformbhRNBH RO prafint &v&ﬁﬁﬂlr§%&€§ theUhdiviaugdh Jffght
obt ai nj ng sai d pepti de of nearl purity and

| £Qmbi ppépnﬁfﬁp%ebrpﬁﬁtog%h@mﬁt% tcbéf’)f‘??ﬂie theopH value and the ionic

GiRdnb@Ibf e ABoRr Eﬂ%féﬂﬁiuﬁ?i%aﬁi%hy for concentration in a
fornmul ati on solution to prepare the drug product. The

el uti on of peEtlde in formul ation solution has . )
Bwerarittabets odsthe shigmatagrapbict precedwrvisntd ggmificanstrplsdo praein

GOMNGBLhO BT AAH o TRE Sl & t‘éx‘?nz@se&”fé(ﬁ ph fication is
a8 and redrsdor ot PR

purifiedpeptid VI ng reeze

- pdedter improve dled @tmﬁmpr plrthe gmputities i and ofole@xbu paseﬁtcen the

I
U PO e RGPS, 1B LORTALEEH 30 R0 YOS e
tmremons eaflyeduringeh elotiorf emtignte $hisiin atatiﬁytethes tixsipguitifiesabeing

[TES h)’%f goblg ﬂ'lrahﬁlﬁ fculcp cgfo rtltgresq at ﬁ1e s a&eg con 1tnC| udi ng

ps 0 Xfure R tdes t he
conmpound to a reverse phase HPLC col um and eluting a
§m’rpHe>fttlmbuﬂfeicslysteieSancq@e;aparﬂenvmotnlbmaﬂ vﬁmgl@ralrdphobnclty of

sol ven acting

PR IDF Cah B BhSTERAEY Sy NG Sro i o B G aphy

%t@blrﬁﬂor% Qfftdi éhelSHility oBBShpWARY ifl helcbRAr gani ¢ sol vent
romthe resin

The beads used for the separation is polystyrene/divinylbenzene of 10pm particle size -
and 300A pore size. The load sample has the ability to bind to beads as the pore size
controls the surface area accessible for the molecules. The beads have high pH stability

as it is polymer based and the particle size would provide better resolution.

Formulation solution composition

Eptifibatide



20

25

wi th an aqueous buffer solution. The effective
performance of the present invention requires the

wo paoepstoat i on of right conbination of the PCT/IN2008/000191

chromat ographic matrix to be,used, the pH val ue and

the ionic strength of the buffer for efficient

purgi iy ﬁ&P@ﬁdﬁHﬁE&mﬁ¥Bfi&%&ﬁdﬁéﬂ&ﬁ?2§H§QﬁBEQ&B%Hﬁk&unm1
procedure has a si ficant role to play in obtaining

t he detdpreadipsted @ithai?ﬁleagé,twaterms buf fer system used

for t yri [

% AR ot 1 QR o Tk shRRAE 4 e €RAL Aelhd
hydr oyhusion pHt 52 5ofdjusted withrapesisradisl, wathieq. buf fer system at
that specified pHelutes the inpurities early during
%ﬂgﬁghutlon gradient. This is achieved as the

inpurities being | ess hydrophobic than the nol ecul e of
interest at the specified condition. The pH of the
buflf elnjestiat: éﬂéﬂ:ﬂ mil koresisesest Bapg eptifibatidec S0 mednivdl tahd solution

hydr of nds. The change in pH
attr|@523& gh%ﬁﬂgﬁﬁgﬁ¥ssteps of chromat ogr aphy

.separ ation, effect the nobility of conpounds in the
. DIFINTFION®OPaxisvssed for the separation is

polystyrene/d|V|nylbenzene of | Om particle S|ze and
SCEA paore size, The | oad sanple has the ability to
b Acperiing angyslaaing fthe pr&seat gvstiogo e fgll %W‘f‘ﬁéergltﬂofl%é’ew‘“ be

84c83n AC6RARER it tﬁ@ﬂeﬁnhﬁm%ét@@t%%% The beads have high
pH stability as it is polymer based and the particle

size woul d provide better resolution. Fornulation

S t&m%lg&gm@l t;;refa-,uﬁptﬂem.@@trué%lm 4 pisads m-mlli@sadmnd

consi st tifibatide, 5.2 tric acid and

desisunot erferptie %S%lﬁad}:wh ef thei mrhdt&tsetthc pertidgs, okigepeptidessand
f 5 [

éro&elgﬁ ayesin?l??%ﬁgfgn& nc%ﬂﬂl%l ﬁ%cﬁypeﬁr (ge is ?cgﬁluafslétoglg% 9(? 'rr]efer

tcert ¢>@luac ipdst- ammsuonqmediﬂmtms bﬁﬂlelpol)lpnpteictaltbmgh@cmicm or

ggﬁ?g%pﬁ'%sﬁloghl%lt?m ésflt %g&%azt )ﬁ)g[ﬁaég Wg{‘[)%nlﬂél{l&d eq(cluded as
Eptebilfisll Shh oMEn €Dk, 'ﬂEERfﬁ)re for example, modifications to polypeptides that
include the covalent attachment of glycosyl groups, acetyl groups, phosphate groups,
lipid groups and the like are expressly endompassed by the term polypeptide. Further,
polypeptides with these modifications méy be specified as individual species to be
included or excluded from the present invention. In one embodiment, the molecule is a

polypeptide or their related analogs or derivatives thereof. Preferably, the polypeptide

- is a cyclic peptide. According to another preferred embodiment, the polypeptide is a

non-cyclic peptide. In still another preferred embodiment, the polypeptide is selected

from the group comprising eptifibatide, exenatide, atosiban or nesiritide.

The-term "purifying" a peptide from a composition comprising the peptide and one or
more contaminants thereby increasing the degree of purity of the peptide in the
composition by reducing the contents of at least one contaminant from the peptide

composition.
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In describing and claimng the present invention, the

following termnology will be used in accordance with
wo b@ogesd7dni t i ons set out herein. The term PCT/IN2008/000191
'pol ypeptide', 'protein', 'pgptide’ refers to a

pol ymer of am no acids and does not refer to a
specific length of the product; thus, peptides,
oIigopeptides and proteins are included within the

Aoy s L B s et B et he e ifoPraguct or

plogcip Alfy negpdst. d€hea liinpaitg hmelheem ®at i©mop dbhitedX pr G&Sﬂeﬁ:ﬁmers

B A A e

SolRINGHa&:, pdpaek §yineitis,aRgrtiod ﬁé?ﬂldé@@@d bﬁgﬁ)dwa&udhraelpu%orpmc
the coval ent attachnment of l(lg ycosyl groups,
Bl‘o

fires ghat ang, fuped duripg gimayal o Efcmrbarﬁgpsaﬁuthﬂf@al Ffﬁ% of the
%rnqlegpgpr essly enconpassed by the term pol ypepti de. ‘
urther, polypeptides with these nodi fi cati ons may be
RE R e PR, s R S R s
eﬂsbmréhmﬁrateﬂ fiemnamhee Gollues irsa mixnot ype pisuldef diffedehe®s in rates at
ted. |vat|vesth eof . Preferabl

RSP o5 R RS B Tyt Bt Besvena St a1y Fegitn under
&mﬁmehcemfaﬁﬁvﬁ@cbhmb@dh Bidtand LR ppedeyREPti de is a
non-cyclic peptide. In still another preferred

PRORM “Bf PeAG PRy ﬁ@lﬂﬁ'cﬂﬁmﬁﬁo?@gﬁ?t ad uieﬁ%@}e'ilh Te s P4 hat
conprising eptifibatide, exenat at osl ban

plgginatogiiaplec pMedureinmhiguhe particies' (statipapt lvldtse)fus@hm ghe column
g 'Eﬁ-%saré én? l %hWEQA %51'1’1)95(} pl%r )Dz}ndqg%"f'ag%lf?ﬂﬁtlé) arm) 51? %rom the

m nan erepy 1 ncreasin

: sn‘lectdnleanee&mhdbromatdgraphycmam d:mpjmysbylanedbumgm glrdidmd 500 3500

ent s of at |least one contam nant fromthe peptide
BS'ﬂIB SEPEPBIFSAn "inpurity” is a material that is
different fromthe desired pol ypepti de product or
photieimh ‘den-Fyghangest andTH'@nrmtmaeycmmaﬁwgphsbutrefp@ fpotthe

}: t%grah‘llﬂc gk%g%gﬁ %gﬁrassold?é/ gf ﬂ é{ gg ?sd ﬁ%)% lﬁfm a mixture

, ' etion sequen .
pﬁf@@t@smﬁhﬁtqhyrgﬁdwcwquud bhicede(sysb s ibel sovalent Iaém’hment) to a solid

PRREL SpREELAE5, S0 AL ELE UEE B PR Y PEEEREy
gflitb mlprsclnargetl kempound Imm¢ epless tharslgy ntuhesues or ddmtantmanm in the

ure o%or%? h%atu}rgego UtSs ¥nothte hn%x W %l%fc'esfroXx a column %f the ‘ion
Ut e o eres
exchange material faster or slower than the solute of interest or are bound to or
excluded from the resin relative to the solute of interest. "lon-exchange
chromatography" specifically includes cation exchange, anion exchange, and mixed
mode chromatography. The Cation-exchange chromatography step may follow the RP-
HPLC step, or vice versa. Preferably, the cation exchange chromatography step is

followed by other chromatographic steps.

“Cation exchange chromatography” is a process in which positively charged ions

bind to a negatively charged resin.
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m xture is separated fromother solutes in a mxture
as a result of differences in rates at which the
solutes of the m xture m grate thrpCiN208/000191
stationary medi um under the jynfluence of a noving
phase, or in bind and elute processes. The term "Hi gh

PR FRAGRBE Wruffel Ui HaCRACAEY 0QH AP A, heSoMP&RidASI R phising the
refers to that chromatographic procedure in which the
palypapifle solesulgt ofontgrest prvaene) orymerg impuritins andl thenion exchange
ki el WeEhcRidn ' d :
?%EIUITgrg l%[ﬁgs Igigitf%rl %Qv%ari at f%ﬁ@f %g&q)tq?e%{ée 2%1% e g(l)ly)ee.ptlde
Satshule taf dntaresigang iggnaralpyi engl orymenypimeyritiask iséaré beind toi @i ion
e et i ok el prbBh e EES TR el ik Shllon whie the
mejfugitiss bind tothe tehinomat ogr aphi ¢ process in which a
solute of interest (such as a protein) in a mxture
FPSISYF Baffer VoIVénta nedyabI el SoWEROURE chi Alkeslvd s cafpdidds or
coval ent attachnent) to a solid _phase ion _exchange
R len SPMEQIEAS {1k 10T F5eussd | Bt befferi PG if Micoraiaxs of the

R Pg&nsmea{tfohwwar%mmh&% ishRtodRGleconpound nore or

ess than solute inpurities or contam nants in the

i xtur.e. Th ont am nat i solutes jn the.m ur
B e fxamps 3RS PR s gtk B sttt epfides of the
frasition pegpatt byeslid prase dyhthesodonipeisafof tHetfell@sihg stepsar e
bound to or excluded fromthe resin relative to the

udes cation e

S0 Ii.u_t ledcf?ifnig :t{i}:t Iﬁﬁ?ﬁ}t‘bc "cl)ﬁﬂfne\%ﬂh Q&gﬁm(‘ep HRILRL o e !ﬁYn" rated with

speci fica ange, anion exchange,

~and nabgeid%otie pilarcoleddr apdrganiclavid odier.on- exchange

chr omat ogr aphy step may follow the RPHPLC step, or

Vi Gig. VRE Mm@ thdpephi@é adthpositioh %oﬁﬁhing RtIEXEHRNIRted impurity on the
chromat ography step is foll owed ot her

chr orfel Wit a3rlow @iegy about g1R0-4) ange

chromat ography” is a process in which positively

C haii.gWdshirgthe bolmdn wdthahesaga buffelsylutdraasge Stepési n. The

"l oadi ng buffer” is that which is used to |oad the
CORPOsiLtinMe RAING stbildt tBR tROLNREPHArfoem MR a8 fiehSerient of 8-
interest and one or nore inpurities onto the ion
exchangé4esin. The | oading buffer has a conductivity
and/ or pH such that the pol ypeptide nol ecul e of

iThd elued tputified sglativer aff thy pegiile 4 fumbercloadgdusn ol £863tiohekéetagge
bqund 1 .ﬁ.he i on excha &Eﬁ resin or such that the

FY TR fhfagi i tafe foarsalptiqn RPPStgh the col um while the

Concentration of said peptide combined with elution in formulation buffer through

cation exchange chromatography comprises the following steps:

~ a. Equilibrating the cation-exchange column with an a(jueous solution of a weak
acid buffer.

b. Loading the RP-HPLC purified peptide onto the column

‘c. Washing the column and eluting the peptide product with the buffer as used in

step a.
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inmpurities bind to the resin. "Polar buffer solvent”
may be any sol vent that can dissolve ionic conpounds
wWoeroQoYsEEbENt conpounds that ionize used as a bedT/E¥2008/000191
Preferably in the context of,sthe present invention the
pol ar solvent used is acetonitrile. A typical exanple

ahrer ABS hQ@Af&EtoBiﬁ@lesﬁﬂiaBﬁ‘ﬁfér%‘ 193dmRy %}gahﬁaicié)!@uf?efr and the
peptides of the i nvention prepared by solid phase

zymlh doasled graplavsiaie offabeni 1 PG H1GWhY The epadicnts usqdzpeksubiget
rnﬁp%ﬁ?ktﬁg%ht’tﬁ@ a\Moptl u@@#&b@%ﬁnﬁ@@ed resin

eqU|I| rate A)O a polar solvent in an
organic acid buffer. ii. Loading the peptide
dbergusti steporf chmtpedcmsnlgereinl ieza@t/esomeifvieg andeculaspiremt mixtures
.C: ”lgé'ﬂ ra 1
%é}l?alg%s i n c%dmgq eu ﬁl’lﬁ)h\?\}l?e? on t VCI‘SCE 8 41?% I(F Eﬁerflto%raphy
~ aduxinn Bte@plu'mn may. beE[bwt;irafsgurt: behighﬂp@swﬂ(fmmljme latteosfiwhich

form.n e
e e BRGS0 » Barisk P ki sPeve Aty derd b
kmadmdmdnpetchem?:lai Eﬁmumxghmtg gepamelelmﬁtmdt@ of ac::m; 5¢4an&1 more
ntr the produc ncentrati on sai d
e Bt P Dt 9 BPGEr2D APOTL B B T eRE of the
bm@m Gﬁenﬁﬂiﬂtﬂd’lpaﬁﬁ&]h a:ag of b IrevirBbRYERPNRNe EQIRA iisSBBpuih hHence
follow ng step U|I|brat|ngthe cat.i on- exchang
~ ths1 ol tPFFf%{i‘P‘}éa’E: é’é’&g Qmu iesReeigtly forvpuEiReation @f B%Ht\d%‘r that
Roquic® adPRrdbie tHeFedithChRU pdrk 8 RERBJUE S0RBG0D dnB&roms; more

colum c. Washing the colum and eluting the peptide
piefaply 2bgit H0r308 apgatroms. lasoptex @f the pessesls Inyelignrths pose pige of
%e5e§irﬁ§a%f(é2nh El’l’e‘ clofumnaig gO(B&Hgfst%m@TﬁQc&%Megétg %r@fe%l}ﬂl 0-50

buffer and t esag;)els 'oaded at a flow rate of
arnomﬁre@ref@r@blnebp% fp cmThe gradi ents used are subj ect
to variation with respect the sarrple peptide to be

RHL bif 'o?ﬁlle eE'EIS fn!lﬁ’e?tm tb@@ro abto B&ﬁ%sallféﬁ{aﬂ\/a from, about 3
i e

i nvol ves pur| yl ng nol ecu m m xt Ures contai ni ng

tohaboutl filogeabionig? torabonwti & ou frem abputsd to @baut Sedlthohgtsiye pH or pH
t'aingéJ i”oq eﬁMEé’ (LﬂI geqée?&mned according to the desired protein of interest and the
type of chromatography practiced. Appropriate pH range§ for a loading, wash, or
elution buffer are readily determined by standard methods such that the protein of

interest is recovered in an active form. Examples of elution buffers for this purpose

include citrate or acetate buffers.

The medium of the column may be any suitable material, including polymeric-based
resin media, silica-based media, or fnethacrylate media. Preferably, the medium is
AMBERCHROM HPR10. Cation exchange resins contemplated for use in the practice
of the present invention include sulphopropyl sepharose, hydrogel polymerized ceramic
bead, carboxymethyl cellulose, hydrophilic spherical polymer beads, carboxymethyl
sephadex, sulphopropyl cellulose, sulphopropyl sephadex, and the like. Preséntly
preferred cation exchange resins include sulphopropyl sepharose and hydrogel
bolymerized ceramic bead, with sulphopropyl sepharose being the presently most

preferred cation exchange resin for use in the practice of the present invention because
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col um. The colum may be | ow pressure or
hi gh- pressure (HPLC), the latter of which is packed

waowaok/0g87aedi um having a particl e di ameter | essPCTIEN2008/000191

about 20 nm Preferably, theggcolum is packed with a
medi um having a particle dianeter of about 5-40 nmm

BPHE r ogf Waﬁﬁhﬁi’ty%@lgxcélgnﬂgermﬁnal%dSTE@SetxcﬂE@lfx QLRI Ysed are
about 1 In context of the present invention

5?@36%&H€Pe§e@h%’éx§ﬂ5t RerhpdaxiGriacked in the colum is
10 mm Hence, the colum is preferably an HPLC col um,

|
R T 0 b R S
daendio on avhgther tbnshromtoeraphkfselmiiﬂ g reebivalt Pre@oabiothe peptide
A0R4l B Fre cblinfiQRh A5k AL o BgBRARENt 1 nvention the
pore size o pack ‘the colum is 300
angstronms. The columm | engt h is preferably 10-50 cm
i*be Baging capaaiy yf peptidd on?fhe 3bluom is Earerply B 5g/h éorehe RP-HIPLC

t {
PHgFiaBaRe ot irod onfpe olggiiiond ¢ TR a'Sg. e
+ fdadify afpavity for ion-exbiginge Eluranstif @TIFA. fdn ehefdn@htrptkbnrséapge

for elution will be determ ned according to the

r rotein oflnte tandt type of . .
T o Bt RO iiing! 8 B0 e YRR Mawise pigy readily
LiRekitdtd, by\&ehof diﬁdmzﬁ& lslklllqn tlkbuzfrf @ﬁon&’é&inﬁ@ﬂﬂldl%losure and claims
det er m_ned b?/ standard met hods such that the protein

provided detein 1t & ypndersipad dbptithis dpvegten {sengtdimifedetathe particular

RlethBlddrdPRodebiled 8dseritder astslnSdeBirddRRStBin/pRFtidédRodiictsaRd Re@bds
acetate buffers. The mediumof the colum nay be any .
5@yt lsPwrserapeyr [tds alsq ledeymlersfoprbihginthe fesminglogy upeddierpin is for
R $1dfl felerRaRe fhrliBH - SomiintBalsN A0 Y bt h@nded to b
Pr g‘%lg?oéb ly, t hre me%} um |rs rr,IAI\/BlE SRC]\}’ % m?cgt ?gne o be
bméhn@nge resins contenplated for use in the practice
of the present invention include sul phopropyl

e S ydrogel . no rize - A
REPIESS AEpreHRL AR, B "R\ f e pAVE BB on pusficoron, o
Besadlsed mathbcﬁo«}mptehyb ®mpha[ghxrescﬁmlqnhmpammds cmlplladl wsle the
corrll ogF@goPe\él for cﬁarélg 1N gnrz]igees 1} eésgem%l'ly eﬁg Jor Qlft%lﬁlgg I,tl%)e delsued
stharmmnaﬁmdhrly)sﬁmﬂgebm{mieymﬂ nmpieneee anmmerbead Wi t h
sul phopr opyl sepharose being the presently nost
@ﬁ@ft&ﬁlﬁ&gg)ﬁ BF IR iRUAD APPRKiES 11§ fhrter Ufotaled! BRh the help of
practice oOf the present I nvention becauseof its ready
slamingsixpnples. dinvessee the lesampleseshpeld mankeeconSrued tehimitdhs ssope

bEHNRVHRRA. #hé following Examples represent preferred embodiments of the

present invention.
EXAMPLE 1:

The eptifibatide TFA salt of 66% purity prepared by solid phase synthesis was used for
purification on polymer based resin packed column. The eptifibatide TFA salt was
dissolved initially in a mixture of 1:1, acetonitrile and 50mM acetic acid to obtain a

clear solution. The solution obtained was diluted further using 50mM acetic acid to
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wa odoatesso1 CV) / hour

Sephadex LH 20, Sephadex G 25, Sephadex G 10 The flow
rate is generally about 20-400 cm hour, or 4-40 colum
dependi ng on whet her the PCT/IN2008/000191
chromat ography is acidic-or jgeutral. Preferably, the '
peptide is | oaded on the colum at a flow rate of

sffAanleoncehletidnQF iR Bn CaBAGALdY cOicemedtioh @8 /It N solution
colum is generally 2-15¢g/L for the RP-HPLC

WAt Bissedig deadrandhes Btions based on the nol ecul e and

the inpurities present. The |oading capacity for

i on-exchange colums is <70g/L for the concentration
step. These and other non-limting enmbodi nents of the
PhE b i RhfmRAPRY

REERERkn WY AR REPAE U HOHEL a0t BB S 0
eenidl veds &b brgted wiitheldwhiepegdentagd (5%)of aertenitsileoio b OtidMhacetiniasid.
Y ke NolulioN Br, dotifbad §R fol&aPa WeCUliRhn 'L‘}?tahﬁdv% Aot
processes degert pdd, PEe T suth gEsi Te protern pepf)l de

3 @dmdtr s Thn deprige Hoadkingrary theofolwom mae petfarmed tbtconsenerhtim of

t d t that th i, nal . d h in i
B RSB e P SRR LS EE B0 o
adetopitrii il SOraMruattid atidesatieidn { Thelparel pratdutt Wi eldtéd fabrh khedlumn

ppreci ated..that -the u f the exenplifie t of .
RO Boro i olineat et Po oo e SRRt 2 T v white
borgit sREO|a0idi anl?ﬁ@akatfh@rﬁﬁ(;ssﬁ@ldim;ﬁdcr&st thet dtumn ldluring the
conponents us or_separation, makes 1t especially .
B eyt OF 26 561 Are &Pt Ratidfodtained Bepithia@rocessas of purit
PRI vathl A1l Yof SEAPTRe con@itivBIof mL@m@lalityﬂexpamibme is given in
manner. The technol ogy of the instant Application I's

thgoelRwtatdt. abor ated with the help of fol |l owi ng
exanpl es. However, the exanples should not be

- TaB¥Frued to limt the scope of the invention. The

fol | owi ng Exanpl es represent pref er_red enbodi nent s of

e present i nvention. EXAVPLE 17 [T 8Rh Gbikayi de TFA
salt of 66% purity prepared by solji ?p‘%‘mym hesi s
was—usedforpuriftecation—on—poelyner-based tesin
packed ABalytical method Conditions; | e TRALmE(min), %oBijl 50| ved
initially in a mixture of 1:1, acdtonitrilé and 500M
adweffard aci d to ¢bt aDi%aTFA+Water 0 20

BufferB 0.1% TFA+Acetonitrile 15 30

.Column . SS ExsilODS (80A°,5um), 25 50

Flow rate Iml/min 26 80

Column temperature 25°C 27 20

Wavelength | 220nm : 32 20

The purified solution of eptifibatide was loaded on a cation exchange column to

facilitate the concentration of eptifibatide and perform elution into formulation buffer
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cl ear solution. The solution obtained was dil uted
further using 50 acetic acid toacetonitrile

w@omemss7nat i on of 5% and eptifibati de concent r BCT/O¥R06H/000191

<2g/L. The solution was filtgred to load on the
col um. The col umm packed wi th Anberchrom HPR O

iRt dulbeSthe 8rub pfIATRRBALRPAE The 2R1aR LB e Hlﬁﬁéd"fOWﬂ@ required
equi |l i brated wi ﬁ | ower percentage (5% of

sencewration prcefilled as drampseduet istogédld. The fil tered
solution of eptifibatide was | oaded on the colum at a
fThewaticat exchinge 3606 Was edilikbrpeptwithe2 Tmieldeiniy awid pHE2.70.The

erfor to concentration, of
PR ep BB B RO S acBR B ratEeT Ah 5 R HR b vith
pﬁfee edoagmtrtidh) ofof 65g.4.ed famdtdi%. i The cblﬂmﬁ?ﬁ}?ﬂu&@l&ﬂ I'\])ﬁthmlhﬂ/l citric
sal. u ur e uct Was uted fromthe co
By ﬁé‘i i Hi.E } DA YredPEng g?ﬁ‘MSWI‘&%C’é‘fPH 32> The eluate
HBEinedivhg of o@n&elaustfcﬁr>9§»L WRiEh RBCMRatb kiR BENVH 86REhtfation to
acid is buffer A The pressure drop across the columm

aaffleyingthe Vmﬁf}Sfthecérwg BFPditels Thespregsulsagrep agrpss the column during

- eRtprddeBat b@qo letb’%ksrb%g ot i1 S0R/RC ?ﬁ@eﬂtﬁ]b@tﬁde%faﬁﬂeﬁ from

98. 7% with yield of 54% The conditions
Hnaproesssis of Pepy 98- plravithadeld of 400%en i n the beI ow tabl e,

- TABLE | : The purified solution of eptifibatide was

[EXa(MPLER2: a cation exchange colum to facilitate the
concentration of eptifibatide and performelution into

frRe E‘ﬂﬁlﬂ%&ﬁ&r‘r ME&%M £h p l[ﬁieéQSadt yesoﬁ& Pgaspr ﬂglllje%fs was used

concentrate. The el uate | at ed
fas pputifieation on pelymenbisoh reamobaf:keldl cethmys THe apfiffprddrutiA sait was

- Th chan . . .
Al AL B PSS EMIE SO 04 St
ebim' foluvimti Glee mmdnaﬁ)@bémbdoxnasadnhmdl rthexcignienM clcetitnacid to

trn%l cloHct: nprgtlo]h cillf c%ga&%itse%wgc%ﬂt? 1rc]>tn ro?t iZ%gdn%he solution
GMai ﬁltﬁreditu ldaqodrh e Zﬂlum'lﬂh'éheqil-ﬂlbf adiunvascepy Way adpdted Svithacetic

rrtg/lﬁ{)t ric acid pH 5.25. The el uate obtained was of
E%ﬁ etitration >9g/L which was diluted to the required
concentration to be filled in the vials as the drug
Fhocklenn padked wrtbégmeechmnoHP&tQ (pagicterpizedGlummnd @gneusnrg 3004)

&ﬁ'ggl Vr% q%ﬁl.sﬂg] éésde‘g t}.gi5 ]al we. pgrc%@tg? ?5%/8 f;alrctc%ﬁu rale In ?(irrcl)l\élesodlum
netadd pip dr0. The ﬁ&:r&%al‘nttoh of eglftbatide \&m%deEXAIﬂELcElumn at a flow
rate of <360cm/hr. The peptide loading on the column was performéd to concentration
of <10g/L of resin. The column was washed after load.ing with lower percentage (5%) h
of acetonitrile in 10mM sodium acetate pH 3.0. The pure product was eluted from the
column by performing a linear gradient of 9-12% of Acetonitrile (buffer B) for 25CVs
while 10mM sodium acetate pH 3.0 is buffer A. The pressure drop across the cblumn
during the purification was 25-29 bars. The eptifibatide obtained from this process is of
purity 98.6% with yield of 43.0%.

The purified solution of eptifibatide was loaded on a cation exchange column to

facilitate the concentration of eptiﬁbétide and perform elution into formulation buffer
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The eptifibatide TFA salt of 69.5% purity prepared by
sol id phase synthesis was used for purification on

w@odognes7obased resin packed col utm. The epti f i bet/ind®08/000191

TFA salt was dissolved initiglly in a mxture of 1:1,
acetonitrile and 50 acetic acid to obtain a clear
SAlcH IR be thedRg pkidugtofRhRdid e WRigte dhrh b &thitddiok e Fequired
using 50rM acetic acid to acetonitrile concentration
?ncsm%a&ﬁwarébﬁhlqduaﬁdfqgw@%ﬁw}ef@m%t| on of <2g/L. The

"solution was filtered to |oad on the col um. The pH of

Sbd icmmnamehaﬁge colamnadtasusqudlibrated Wwith QFmiME cr;mfc dcitl CpI-B 200. The

PO oml R SR Jatdsttt RBa frRaReath B diticg T o
I\N@tbf:‘t’o qeacnadli@gd X GYL A mAGLITHE coluinh vas ivadKdMithFimMcitric

ac 0, The filtered sol n.of e fi

G\%IE %ﬁ&?ﬁ'ﬁw%@n &@f BTHPTRE %S“fg% ‘\ﬁﬁt“éc %Ff'wééég?rhﬁe?“am
SheinbeRhd sFRoh@AtthtRG: Wﬁcﬁ@h%té@&& t%&édjlﬁfeﬂﬁgndeﬁ’tratlon to
concentration of <10g resin. The col um

haEHedinghe jaly Mdvg@qu hThedv@F“rE) drapeastosy éﬂe(@%mlb#urmg the
proRtsanldsr .k aol 617 Jogmtsao FoWMaC 6t RN, Brh@ eplifiBatfabRoduct
product was eluted fromthe columm by performng a
phtaiaed frefpn Alts Bigeess fs @pm%%ﬁ"@w@h wAldof iV buf fer B)
for 25Cvs while 10vM sodi um acetate pH 3.0 is buffer
RXAMPBLREBessure drop across the columm during the
purification was 25-29 bars. The eptifibatide obtai ned
frﬁ h % ' f d
O BYIRRRTON S of 5950 gl pebp R L IR phesl SFtesRwas use
fcm autification an ealyimsn based reaingacked| oammrt dh¢ eptifibiatidg EFA lsadt was

SORSRALERLPT PSRl I PRLAGANG RESEALMELULLEN bBAA o
FRRECHBALST, Pifle PRI pRESHS

or mul a ch "viou rug produ
clearcwhitiont €he Jhetionl ehdeimcdcwas dlhited ﬂucth@dlSirrgr 50niMd acetlc acid to

ace%nlltFll%d o tlonroatI §¢3 g’lﬁ%%tldle%gn rsltrfglroH%f P E%%Jclthaisgltugon

e ca Ion exc e

' msﬁltezadmmmdtmmeaﬂman 2.70. The purlfl ed

eptifibatide was | oaded on a cation exchange col umm

fl*fxé lurg batick it A BMJh n‘APRY0 @Qnﬁm&g% ﬁ\tdng[;,o%fsm% 300A)
659/ L o

matrlx e colum was washe
oisinrwas eqoilidraged \piﬂl Rwed perThmgel(ﬁ%) oﬁamltplenﬁ dPmdcitric acid

|2n§3 T‘?i7rfIMered 5lu on (‘)"Tl eggpl?al_lge as h)acli]e% qt at Obt fa a ﬁﬂw rate of

$of concent
K&§eirted Tho memrderlaadmgq ofh Ohebeollﬁmh Iwed pel‘fomlrtel 0 @dnSemtlon of

%L(rqgln gf ?eglgngl'he (-:I-Ot]l?mlp (N%g %’vlé{srh%d a{':tgrqoa ?Jgov%f%h }ohw%r %ercenqnge (5%) of
acetonitrile in 10mM citric acid pH 2.5. The pure product was eluted from the column
by performing a linear gradient of 9-12% of Acetonitrile (buffer B) for 25CVs while
10mM citric acid pH 2.5 is buffer A. The pressure drop across the column during the |
purification was 22 to 28 bars. The eptiﬁbatide obtained from this process is of purity
98.6% with yield of 57%.

The purified solution of eptifibatide was loaded on a cation exchange column to

facilitate the concentration of eptifibatide and perform elution into formulation buffer
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process was 0.5 to 0.7 bars at a flow rate of
180cm hr. The eptifibatide product obtained fromthis

wWEe@omssoTs of purity 98.6% with yield of 100%CERRNAHOI1

3: The eptifibatide TFA saltyjof 69.5% purity prepared
by solid phase synthesis was used for purification on
Ralck %ﬁlmstﬁgdﬁxg %fdaanGK&QtraﬁQ I e RuatElign €Epalluftédb[91t thd ?equxred
TFA salt was diSsolved initially in.a mxture of 1:1
sensemratipn podefilipd@s Yogiredeetinte vieds. d to obtain a clear
solution. The solution obtained was diluted further

TBé 0giohQxbhagetcolmacwab EquilibeféDWith 27®1 eRRE aslt rpai izon The
of f5%ang;l e@tifi kiatl e concentration of <2 /L

BYF it BHIBRICS 135 l@aded) op & §aHaR S¥hanggeso d’r‘H%“g I:1 with

W@ieklf@'boﬁ@ﬁk@lﬂ)n%mogﬂb@ rRdtiQ MR (Wag Wa!s}féh Svithl 227ﬂ11\11 citric
andgfore si.ze 300A) resin was equilibrated wth

poheH PEr dbpelgen paspergrmed éi%??mw catric geig Ve 29t Theeluate
a&hmedawa@oﬁon&heatfdnl>t9§;Le»dm§mvyst diRifedad tlﬁRé%lﬁﬂe@ @édc@ﬁglg\f\i@ﬁ to

| oaded on the colum at a flow rate of

pepliedie the xiglsrag dsye praducEofhgriviessie dppracenssrig colimn during the
' Bl%@&@ Wak Blsi tgrb Phars 300 fibw ?Jte BPFSO@m/hThﬂlecéblnﬁgﬁld@/?ﬁtamed from

washed after |oading wth | ower percentage (5
gésreness is iof purity 98.6%pwidh yieldef 80% pH 2. 5. The pure
product was eluted fromthe colum by performng a
ExnaapLB4adi ent of 9-12% of Acetonitrile (buffer B)

for 25Cvs while 10 citric acid pH 2.5 is buffer A

Thee i & d ' | 4

PREcABaRL LA GRS ol SRIEHELD Rultis was uca for
plluifa:iath@d ot ipolyntehibgsegd rrosiesvsclqeé cofunmu e y:p@&aﬁ% WlFtAhsalt was
i el % ified

a}eslsg)l\%d %IT ‘fnn a4 mg)é € nf leg aﬁgtgmgr lec:: olild %mltslp CFUC a(il to f)btam a

tlhe obmios. nTlramdlmronafbtaexmdl \i'asbrahnte(defuahd mergfmnm{enlcettcl zmm to

i fornul at | he .d
eleRunr R e i U SR oo R ar pAE- AHeSMiton

wagfiltera@btodeideanhs @llurom and filled as drug product into
vials. The cation exchange col um was equilibrated

i [ ifj.e
b o b PRk feRblot (RGBS Cfhum, apd pore sie
&Oﬁﬁerrednlwml mylltbratedmvuth Imelepertantagomﬁ:%htof atéetonitrivd in>0.05%

BB i 70, i oL o R R e Sy sgromn

Rt?zmﬂbWI fatei &f «aniodan Bhe2peptidd évading ainethe column was performed to
concentration of <10g/L of resin. The column was washed after loading with lower
percentage (5%) of acetonitrile in 0.05% Perchloric acid pH 1.70. The pure product was
eluted from -the column by performing a linear gradient of 8-12% of Acetonitrile
(buffer B) for 25CVs while 0.05% Perchloric acid pH 1.70 is buffer A. The pressure
drop across the column during the purification was 28-32- bars. The eptifibatide

obtained from this process is of purity 96.6% with yield of 40%.

The purified solution of eptifibatide was loaded on a cation exchange column to

facilitate the concentration of eptifibatide and perform elution into formulation buffer
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WO e@b®98I87 dr ug product.

obt ai ned was of concentration >9g/L which was dil uted
to the required concentration to be filled in the
The pressure drop acr oBGI/IN2608/000191
colum during the process 0.5 to 0.7 bars at a
flow rate of 180cni hr. The eptifibatide obtained from

A g ok S Yl o s P s

. p@r@p@tra@dn pyd flisdiad dpigpsedustyintolvéads. s was used for

purification on pol yner based resin packed colum. The

em& icﬁtidﬂ%ﬁcﬁt&lga_ RAlusmal Was\euilibrf&D Wit @ 7iiM tcitfd layidipH 3.70. The
ure ?E gcetgnltn l.e and 50”r1\/l1 acetic acid to N
Bbff é‘?drFPé‘ ?tléiﬁrwaé aded O .2 epfien g¥AhaRgeqTP!p afteratiuting 1: T wit

iater tRbnédatrhir ofuSI030. SR ARE kElume ivehs WasiRE D 7iIM Litic
concentration of 5% and eptifibatide concentration of

agg pH 2. %h dhe slutien ¥ias performpd pepgd7mM qigisdcigrpH eS. The eluate
66t iABDwasT moﬁ&lnﬂﬂfbnﬁ@%}fﬁ\dhl% vhs ATRers 'ﬂ{qua;d'lp ReGhcentration to

‘ g particle size | ore size 3(qg resin was
®

filled ivrthe wls\/aStdﬁua nrwé*rct e érqmosmhe column during the
igl % [
PRt 0P T BT RAT b0 hihud e obifed from
tod pravessis ofpdritp (8. 6%tth}bfleld©6wm hr. The peptide
| oadi ng on the colum was perfornmed to concentration
ekAMPpEls: of resin. The col um was washed after
I oadi ng with [ower percentage (5% of acetonitrile in

;e/ éﬁ?{lcgem t Isaﬁt djS"/Q E)'UA‘IB é)Q?pa;r Ia%ﬁpsld[l(? Pﬁ%g gﬂﬁﬁeswﬁ%s utsed

| ﬁfr p@rlﬁ@%)mfon Aoleytn@n basnd mln(paulfeﬁie:oluB)n fToe e;ﬁﬁtbvedwmlm galt was

91550§Ved n%rtlgp)l' Pnrzll ?1}}1)6 grléad flel aci:tom{rsle arliI(I g&m]%/ﬁzécetlc acid to obtain a

pllaarl s‘ollumtu Blms mnoﬁ&bﬁﬁnddawas dilliee! mnhctrfush@tmﬂrevldaétaj avid to

m. t. 96.6% with_y f .

SRR SRR 53t B4 SHbi e gPrriliohae TRL° B aon
ws ﬁltaeduoodsademcthwmﬁnmol um to facilitate the
concentration of ept i fibatide and performelution into

TrRY E%furﬁltn g%ﬁle(p #{Ltfl o\ g)xﬁ/\ﬁﬁkg() R)grt1c sm%rl;dgm ﬁggr%tsme 300A)

concen can ute
reeqluwaseehnmmmemtvmthtlomr pmd:nfalgé I(22d) af achtangtriper id LOZEMI soti@m

\};ar?\ht%fm ﬁ\?ﬁlt&regé{)ﬁg&%ﬂ% %@)aﬁﬁg\m@?$ ogdllxebcr <’flumn at a flow
e off <3saéhiie The peptivie dedingronah€ edlidn wax pérédr@ed endonBntration

F leOrg/Ldé) rlél:giin.nﬂle Eo}umvg \t)vlgs washed after loading with lower percentage (5%)
of acetonitrile in 10mM sodium. formate pH 3.0. The pure product was eluted from the
column by performing a linear gradieht of 5-17% of Acetonitrile (buffer B) for 25CVs
while 10mM sodium formate pH 3.0 is buffer A. The pressure drop across the column

during the purification was 30-33 bars. The eptifibatide obtained from this pfocess is of

purity 96.8% with yield of 54.0%.

The purified solution of eptifibatide was loaded on a cation exchange column to

facilitate the concentration of eptifibatide and perform elution into formulation buffer
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water to concentration of > 50g/L of matrix. The
columm was washed with 27nM citric acid pH 2.70. The

webkawiogsTowas performed using 27nM citric aci d peI/EN2268/000191

The el uate obtained was of cgncentration >9g/L which
was diluted to the required concentration to be filled
Which %ulﬂ B the &% gfc}dgctQBMHtgtc THE glu% %E’n’?‘w cﬁlugé'db r A€ F&lﬁﬁed
the col um dur R he process was 0. ars at
tongontratipe awst fille@ (e drugiprodvptdnte pyials: | bat i de obtai ned fr om
this process is of purity 98.6% wth yield of 100%
EXAMRIR éxchahge cophinf witadquiBratddAwaR MM chfc 58(@1@11{ DY79. The
red SO|I p e synthesis was used fo
B‘m .e@aﬁ Hide dwsg f@ﬁ@ﬁ afAL exbangs %&m:aﬁwﬂumg Ittt

epiet fol déﬂ&dnﬁ@tlo-ﬁl:cﬁ? >SSVl dFasatGht. THE kyBain Wak Waﬁ{eh)(vdhrN%M citric
m xture of 1:1, acetonitrile and 50rM acetic acid

#td atire-2- ahésluﬂ% Mat pefermeth esiah? T itrie 9eidinkb & 2%@16 “eluate

Fhthitlé LHlad STcbR@htritiin9 A QMNERGRL difutedGh thelrOque8 LAREAFALR to

concentration of 5% and eptifibatide concentration of

ko flled inTthe vigls| astdregpraduct.f ihetpegsaite deop| asengs Big colenn during the

E:‘i:j&gr\]vas BBGtOQP* F‘ﬂpatpaaﬁg\@ thy fkoé‘i{’ﬂﬁrﬁféféﬁﬁhtfﬁh Qbtained from
particle size [ Omm and pore size 300A) resin was

rD¢ebﬁrlapénluw98}6‘f/oowﬁry1§iépﬁé(}9t’/age (5% of

acetonitrile in 10 sodium formate pH 3.0. The

ExiatvePEB 650! uti on of eptifibatide was | oaded on the

colum at a flow rate of - <360cm hr. The peptide

&?@%&igﬁftﬁd} 'tlhr gagﬂy] )"%ﬁmﬁﬁ%@l&ﬁ%‘_@l sE)fi’?] glga@g ?{htﬂ(e% 'v9a@ used

foo zpdnﬁrgitlvm bh pblymr bep;sed msmtmgle:d(csﬂdjnnoff hacpifibaiider TH A& salnwas

&l%g?éeg l?ltlal 1y {nh% mé)é)t,.lre n(‘? 1b ! aﬁet?qlglléran arhcle S(S{nlﬁld%g%c am? éo o%tﬂ‘t" a
déarSsolh't’%] OfheAashiitivni dbtdined \(I-ﬁufxfu&td fBbtheerfsm%E@\iﬂV[V%btioeamd to
di um f or na

RSP SR CAoR g F Ren<BIFP e B e souton
R8s Biteribto Joad Uh@he@iliin.bat i de obtai ned fromthis
process is of purity 96.8% with yield of 54.0% The

£ f

PAE oML BRb PRE) RS0 O B S g
mﬁnne;ptsiefqunhhtatadavnﬂnkbwpepe‘rmnmge Ki%) ccfracetnmmlé @1 h@rhleft Bom acid
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&3dcinitr] Thle peptidie Ugadirigo o GHe d:dmirﬁ)n Wa§|p‘érformed to concentration of
<10g/L of resin.'The column was washed after loading with lower percentage (5%) of
acetonitrile in 10mM Boric acid pH 4.0. The pure product was eluted from the column
by performing a linear gradient of 5-17% of Acetonitrile (buffer B) for 25CVs while
10mM Boric acid pH 4.0 is buffer A. The pressure drop acrbss the column during the
purification was 30-33 bars. The eptifibatide obtained from this process is of purity
98.0% with yield of 51.0%.

The purified solution of eptifibatide was loaded on a cation exchange column to

facilitate the concentration of eptifibatide and perform elution into formulation buffer
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The cation exchange col um was equilibrated with 27nM
citric acid pH 2.70. The purified eptifibatide was

wo o@deeB70n a cation exchange col umm after dil uPCTEN20081000191

with water to concentration gf > 50g/L of matrix. The
col um was washed with 27nMcitric acid pH 2.70. The

nith I vRRIVRShPELE QFJéﬁ& cHﬁdeHQat@ ARMe fiblechi b@&%l&edﬁtlr tﬁe ?e'élunred
The el uate obtalned was of concentration >9g/L wh

- verserirafion an fillpdiap druggupdueidatosdeent ration to be f| I I ed

in the vials as drug product. The pressure drop across
tThe catinUgxohamige icBigminheaspéquiitsaed\aith Q7mM @itfic 4cibgts 2a0. Bhe
flow rate of 180cnmihr. The eptifibatide obtained from..
PR Pl e DS pedith on ey 08t eueramie e dioord ggsd T Wit
EXAMILdon&ntrdtivg &Pt 0k bettrhaex. Thé cslamh vak v@%eﬁ%lﬂhmhﬂw citric
prepared by solid phase synthesis was us

Beif iPH T4 18R cbHoB m REforpad sng &4TH ke I@é‘& pébﬁ B PmT heipate

8hthinkd Rad d@BnckhttatfAltoghashich KaLPEUMRA th Metrb@lided coiteration to
m xture of 1:1, acetonitrile and 50rM acetic acid to

Bp filechinghe viglsras dlowg produst. Thsepressurg drapracestss gierfeinygaduring the
Blokakts ks DY b er bats hnBnSPTIY: BF Bédem/RCTIL dRnBRRIE Q;B{aHeH 'f.%m

. concentration of 5% and eptifibatide concentration

dogprpcessTis of pwity P8.6% withsyieldlof £¢08d t o |1 oad on the
columm. The col umm packed wi th Anberchrom HPRI O
(particle size I Om and pore size 300A) resin was °
equilibrated with | ower percentage (5% of
acetonitrile in 1O Boric acid pH 4.0. The filtered
sol ution of eptifibatide was | oaded on the colum at a
flow rate of <360cm hr. The peptide |oading on the

col um was perfornmed to concentration of <10g/L of
resin. The colum was washed after | oading with | ower
percentage (5% of acetonitrile in 10rM Boric acid pH
4.0. The pure product was eluted fromthe colum by
performng a linear gradient of 5-17% of Acetonitrile
(buffer B) for 25Cvs while 1O0nM Boric acid pH 4.0 is
buffer A The pressure drop across the colum during
the purification was 30-33 bars. The eptifibatide
obtained fromthis process is of purity 98.0%w th
yield of 5 1.0% The purified solution of eptifibatide
was | oaded on a cation exchange colum to
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facilitate the concentration of eptifibatide and
performelution into formul ati on bufferwhich would be

w0 b@o@psrg7 pr oduct concentrate. The el uate can PET/IN2008/000191

diluted for the required congentration and filled as
drug product into vials. The cation exchange col um
YWAMPLE!7: brated with 27nMcitric acid pH 2.70. The
purified eptifibatide was | oaded on a cation exchange
ggj(gﬁg ter diluting 1:1 with water to concentration
/L of matrix. The colum was washed with 27nM

citric acid pH 2.70. The elution was perforned using
¥ VW@bqrrqredeaS@It @f p3% pRBty prepared| yzohd phase synslpsiganss gsed for

' gmﬁ&{ %B' Mrﬁe?gtgalsed"‘f% F‘g‘&méd di llquiheq"ll'lE Oat(;sh)g o' GHY ERDwas

oncentration to |nt e vials as
gissndivedt initiThe ipa @sstureeofdlr bpcetonitide anh 80raM anetic dcud itpgbtain a
s
B8 RIRER Tl ufin e oAl g M S it o
h@tmtrIMncmtr@t&nﬁ%S% anl atosibhmdcantent@OSEXANRI/E T/he solution was
'fqered {3 N The et qS| ban crude salt of 73.5% purity
doy lc’imphase synt hesi s was used for
urlflcatlon on pol ymer based resin packed.colum. The
hoeqltyam peckadiwith AmbergheonyHER ) (peﬂICIerﬁlneu 1§hmyang jporg size 3004) -

F%?ﬁ \yz{see§9{h|bx]ate]d wi l%gvg e'i'éehl{]g f ut ALt rg‘gl% inCS()g'ﬁ\J‘[ QCJUQ acid.

ear so ut | tal ne
@he fitered $almtidnerf amsbngwisdmdeaoethe@oamnohtacﬂoa/cretm@ﬁ EBGGcméhr

o .
ig ﬁ(ﬁ)%%ﬁ_ﬁ n en tt?eic@u\?@iw? ! q% flgr%‘geg t? %orrc tloiﬁ ?Ql@g/L of resin.
?fbé ooinmn Wes mhcd’mﬁqnaoﬁde@ whith b%ﬁipenceﬁtagcm%ﬂ?l?if@cetomtnle in

SR 1RliE el B R R BRL S BoRogs eah w8 Bforming a
tineat gfauteht of9-12v 2OAbbtatieild (busfed B) fol DECV$ {Jvhﬁé’ e(o:lnM acetlc acid

‘soI on o@rat 0osi ban was Io ded. on éhe col umm

PROR S LSRHRIAP ScrpRo Pl BT Bl s 26-32

Bals.uma ewaﬁba@.aé bbhiNed frb@ thi0 PRREY: iabf fRit098.6% Qathlyiall of 57%.
resi n. . The_columm was washed. after | oadi ng vvlth | ower

BB cquditiogslor S4-Canalydiseintesihan Iseives lsth?mek%ve% & aci d.
The pure product was eluted fromthe colum by
paBid 2ri ng a |inear gradient of 9-12% of Acetonitrile
(buffer B) for 25CVs while 50MM acetic acid was buffer
A" The pressure drop acr oss the col unm adurgRRiddiGable
purifi cati on is 26-32 bars The eptifi batimed

af

0Q (0L
57(‘% AR °Analy‘t’nc51 Sacthod Conditions” Jo N i d(miny | O %B

0.18% Et3N+Water adjusted to pH

Buffer A 23 withOPA 0 24
Buffer B Acetonitrile 15.0 38
Column “Supelco (180A°,5um) T 151 50

Flow rate Iml/min 19.0 50
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The conditions for HPLC anal ysis of atosiban is given
in the below table, TABLE 2: EXAMPLE 8: The at osi ban

waeeadessat t of 73.5% purity prepared by sol i d ptEER008/000191

synthesis was used for purifjscati on on polyner based
resin packed colum. The atosi ban crude powder was

0i SSeloMfash TN @ MXture of b% acetonitrile and 5PV
acetic acid tg obtain a clear solution and product
cordeaperatureon {<2g/ L. The238l ution was [fil 1&ded to 1%8ad
on the colum. The col um packed w th JAnber chr ojm HPRI O
( pawavelkssthi z¢ | Onm and2pnne size 300A) pesin fvas 24
equilibrated with | owner percentage (506 of
acetonrtri I ] T 50rviacettc—aci U IIIB 7 ter BU
solution of atosiban was | oaded on the colum at a

flow rate of <360cm hr. The peptide |oading on the
EXAMEP ‘perfornmed to concentration of <10g/L of"

resin. The colum was washed after |oading with | ower
phe gesnbageudeSAit ah@s. g‘%puofy mepatedrbiytsplid ehasm symOredds ace hised for
Burlt?:atlon on 88]}' Fﬁé%sf:hjéesgl ack e(J ({[luergn 2_ /oa(t) Stl)en C{u&él OW% r was
dismﬂ\fedrm&) nﬁnnrezm auhuohmlsa’m/lsamm |a<3etacacdj itcs obuafnfaerclear

The pres ur e drop .acr l.um d
Sl 2ol e SoSePBuRBL DR TG SPRT Bk Mtk felied pote
tdlugn.process is of purity 99.6%wth yield of 71.0%
The purified solution of atosiban was | oaded on a

FRd J:o?ﬁm? é{bﬂ@dqg'ﬁq_g\%b% roﬁr?Hf)ﬁF(?’]églalttl% e%&% Exﬁtm anfi pore 31ze 300A)

concentr I on. I on excnange

eegini was keqaitiblzited/l with Iowht pec@hiage €564)df pd:d:t&lt&leTiné Ole |aédt1e dcid.

han e col um

At TP Mon o RS e ToR of B GRS £RE e SpeoElnr.

Aaiﬁ@gémdeﬂoaﬂmgm. thd belumalisiparfonasd waciheshtratidmofSagAC ef iesin.

id pH 3.3. The el yti nvvas.erforrred u5|n 0 .
Hhconliin asousbeater Roh ol lore PBarRed s adng%) of
gRmRRALk At 3081M 22L&/ Acid. THR ke pRUiE v Qutéd FromStht RElumn by
columm during the praocess bar at_a flo

Pfsmye % RFAr Hgradie ot ot &%’f"ﬁrﬁ%@t‘é’i”ﬁé&“é‘?oﬁ% £5i Z5CVs while

PoRvE cktivaRidofs BiMidrt X. G8e G¥esrd Rirdp @érdssOthe BQYanTA Qluring the
el ution pool_ obtained from cation exchange col utm_was

P‘I‘f}fé’éﬁ‘%'slzﬁt% hape The atosiban obtained from this process is of purity 99.6%
with yield of 71.0%.

The purified solution of atosiban was loaded on a cation exchange column to facilitate
the concentration. The cation exchange (CIEX) column was equilibrated with SmM
acetic acid pH 3.3.The purified atosiban was loaded on a cation exchange column after

diluting 1:1 with water. The loading on the column is <50g/L of resin. The column was

" washed with 5mM acetic acid pH 3.3. The elution was performed using 500mM

25

ammonium acetate pH 7.8. The eluate obtained was of concentration >15g/L. The
pressure drop across the column during the process was 0.2 to 0.3 bar at a flow rate of
60cm/hr. The atosiban obtained from this process was of purity 99.6% with yield of
80%.
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excl usion colum to perform buffer exchange into
acetic acid which would be the drug product

The eluate can be diluted for repi/meos/000191
concentration-with formlatign conponents and filled
as drug product into vials. The size exclusion colum
was equilibrated with | ow concentration of acetic acid
(2- 5mV). The sanple (CIEX el ution pool) vol une

PR bl it B O L Retese P e e T e S

exhg@ntco Riinat pexffora{ nsffeb axrhhsgeidid @ldtic adideviichowasd bé the drug
un at a flow rate of 150n££r Wi t h alpres ure drOﬁ?of.
B comesal- (e eBRaNE" Theiluietatos BHHEH neRcEgHR et
€PmulRtion\@ngohéntCAHATRIRY hadag phidGdh imasiatki | uted to the
required concentration with addition-of fornulation

I é;g?{;@{bﬁlﬁm%%o %16‘1.{ %VLJ %qqlgﬁaf%}:h&qﬂy !l corgm b‘r?ogacen? %mg 2-

an crude s uri prep ared

- phdOCTisympls(CUE Neriop ulod oolupriijbitahinithe Snlupl wavei0% of

sed [ 65k NrRa m., The a i ba rude paowger.
O RER U AR R Do e SO0 Gl Rt a ot
atogibancis atigil tﬁmeq:btmsms amcit eébwsr@tle wf i fom/Bnittps pdssnte drop of

ncentratlon <29/.l,. The solution S flltere to | o
P BB S e e i S ich FOm (BB AR i PR
Qvﬁﬁhlt wg& elilaied et rt]lﬁlllil&cﬁliréd Pk Eenfrhtich ?@%A)adc?ﬁﬁi ﬁbf V\&»Smulatlon
i librated. Wt ower percentage (5% o
4 QSWFTF”FSHFH‘ BfX25odi um acetate pH 3.0. The
filtered solution of atosiban was | oaded on the col um
EXAMPLBW: rat e of <360cni hr. The peptide | oadi ng on
the colum was performed to concentration of <10g/L of

TRS4tBsibahtPudeQhld BN8ANVES pPIASREDarddttS soli®@ s nMebil wa®WeH for

ercentage (5% of acetonitrile in 10MM sodi um acet ate
blml figation qmhpolymeebased sty Pagked elyme gl hF ransiten eruds| nomdepyyas

BRI Th g nﬁkthﬂe rkﬁaf% Qefc@t@hn?rﬂ& 88 shAane QReRf achf & QI!SEhfnrd |cféar
(buffer B) for 20Cvs whi 10nM sodi um acetate pH 3.

s iag gt eproduct Wmcepir%@s uﬁ%/ld ridg sabitier svas Hidtered| tantpad on the
gﬂghgg the purification was 19-22 bars. The atosiban
tained fromthis process is of purity 99.6%wth

¥Le co urr?r]; pag:ﬁedo with Amberchrom HPR10 (particle size 10um and pore size 300A)
resin was equilibrated with lower percentage (5%) of acetonitrile in 10mM sodium
acetate pH 3.0. The filtered solution of atosibaﬁ was loaded on the columﬁ at a flow
rate of <360cm/hr. The peptide loading on the column was performed to concentration
of <10g/L of resin. The column was washed after loading with lower percentage (5%)
of acetonitrile in 10mM sodium acetate pH 3.0. The pure product was eluted from the
column by performing a linear gradient of 13-20% of Acetonitrile (buffer B) for 20CVs
while 10mM sodium acetate pH 3.0 was buffer A. The pressure drop across the column
during the purification was 19-22 bars. The atosiban obtained from this process is of

purity 99.6% with yield of 94.0%.

The purified solution of atosiban was loaded on arcation exchange column to facilitate

the concentration. The cation exchange (CIEX) column was equilibrated with SmM
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The purified solution of atosiban was | oaded on
a' cation exchange columm to facilitate the

The cation exchange (Cl EX) col pOT/INGaE8/000191
equi librated with 5mvacetic gcid pH 3.3. The purified
at osi ban was | oaded on a cation exchange col um after

Qée'nls”aénﬂ 9>H13 iTM‘é thﬂ/éﬁtaﬁknbanT f8s loaddionG Qfod B@:h&%’e YBRmAA$er
L of resin. The colum was washed with 5nM acetic

Og
é&litulgplhi with wataieThe lopdiemonths cplirmovarethOadi pigregochig column
mkﬂémvﬂ&eﬁﬁﬁﬁacm i RH-BhJe TRk $RkiBn ARG %bﬁ&%e\@%mngOOmM :
concentration >1 g e pressure drop across the
e menpivmd egetatgy pHha pT'@ﬁ: elyafe \ghtaingd owasoofocacrinatien >45¢/1-olhe

A AP ISy oG EPOREL BPY3 0 Uftow ot
60am/hp fi?hpatoislb@mbwneddrohr tbmmbssonomna?ﬂg@% eathyield pf80%.
injected into the size exclusion colum to perform

o feRitioR gfbbﬁ BERinkd A CM dnCexdRarde Wl uiih W ijgktdaCintdhe size
drug. product concentrate. The eluate can be dil uted

prsiusias iy perieanbu ks Pesangerro PeRtiniridrtish voHp Snidse

arodudti &dne@ht@& deégelQEthééﬁt bé ramteal Rt squIh,-@ Sdrééntration with
exclusion colum is e brated with [ow

Esmulaten eamRoneTy aré?cféteges drog grodyct igervpals. The sanpl e

- (CIEX elution pool) volune injected into the colum is

It emhmksmco,lmhmrmequﬂlitﬁated wiith dowf doaeantrigorC of atatic Weisd (2-
ected s t thecnc ntration, of tos ban
SoM) The Saraele (G EaC bl i aiimg, Hiselth g Begp % of

Yoltmn aollﬁﬁﬁSBthﬁutﬂ)ﬁ"nQ’ﬁanfhe SAulf a8 C61RSted lstéh tﬁaltmncéﬁheuon
. a#uat.e obt ai'ned fl!;omthe col umm gas t he concentra

Ftesibanaas il Pl e dhe ocssewpabiat & How 5aie oh L 2o owithp P‘H‘SSU“’

a@gl 36l N b adredsnmt abiug. QRERARARNbStaihed e tHel @urhd wab €he
vial. EXAMPLE 10: The atosi ban crude salt of 81.5%

© pRIeeRtiate ety dvpsheilues jtey R aERUiEin FoRceR EALinR s Wiik eaflditign of

Ritabi fali &R dnfionOfts RYeYilRA idRS &4l resi n packed col um. The
at osi ban crude powder was dissolved in a mxture of 5%

EW& lgl e and 50vM acetic acid to obtain a clear

nd product concentration <2g/L. The sol ution
was filtered to |l oad on the colum. The col um packed
Whe ﬁost\h@afudvrsehpﬁpl?ﬁ"@ peitrrirénared byisplid phm@ms pas ased for

Bur?f?cagf&p@g %lg%e ¥ résfil Jck&f ?)tllﬁx(iln V’f‘fg:h\* TodN rude 6poiwger was

ercentage aceto Itrile In
dissolved in a mixture of 5% acetonitrile and 50mM acetic acid to obtain a clear

solution and product concentration <2g/L. The solution was filtered to load on the

column.

The column packed with Amberchrom HPR10 (particle size 10um and pore size 300A)
resin was equilibrated with lower percentage (5%) of acetonitrile in 10mM citric acid
pH 3.0. The filtered solution of atosiban was loaded on the column at a flow rate of
<360cm/hr. The peptide loading on the column was performed to concentration of
<10g/L of resin. The column was washed after loading with lower percentage (5%) of
acetonitrile in 10mM citric acid pH 3.0. The pure product was eluted from the column

by performing a linear gradient of 12-20% of Acetonitrile (buffer B) for 25CVs while
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pH 3.0. The filtered solution of atosiban was | oaded
on the colum at a flow rate of <360cnf hr. The peptide

wo o@diopgyoon t he col unm was perforned t o concenPCEIN2008/000191

of <10g/L of resin. The col ygn was washed after

| oading with | ower percentage (5% of acetonitrile in
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EXAMPLE 11:

The atosiban crude salt of 80.2% purity prepared by solid phase synthesis was used for
purification on polymer based resin packed column. The atosiban crude powder was
dissolved in a mixture of 5% acetonitrile and 50mM acetic acid to obtain a clear
solution and product concentration <2g/L.. The solution was filtered to load on the

column.
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EXAMPLE 11: The atosi ban crude salt of 80.2%purity
prepared by solid phase synthesis was used for

w@poovidszat i on on pol yner based resin packed cobPCmIN200@@®0191

at osi ban crude powder was digsolved in a m xture of 5%
acetonitrile and 50mM acetic acid to obtain a clear
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ac e{l er[n A%ﬂaalgdeﬁ%%%e ré hﬁ“ﬂé%’ f e omﬁlﬂi (bg/%@ %ffor 25CVs

pahrle Opﬁ%d?wodhlomsacell pH &do isrlmlﬁﬁet heThua)mussDrehiyoppmcﬁss thel dofpmn

R BEou e e uad ParcRon PSR At proflss o

putith 99.6% wilthdeldlo€94.0%¢e dr op across the coI um duri ng
the purification was 23-24 bars. The atosi ban obt ai ned
frﬁé’ { dibh ReHakd ¥y 92 %@‘%ﬁ'ﬂ YE&hitn & facili
O RoREGE B ornasiabd ¥y 3 Satib e Loyt &) feifiae
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RO TR 4o tissesit adping TGRS PO et P 05 A rae of
60dnv/AM THel atodi®ar bEtamédD GemSthisgsiodes2whDoOp it an $¥awviti yield of
{)QW rate of 60cm hr. The atosi ban obtained fromthis

6 dcess was of purity 99.6%w th yield of 80% The

el ution pool obtained fromcation exchange col um was
iTh¢ eltienl ppoilt ebtaitpsl Gomecatior lexchangs codirommwas omp@cd ortorthe size

gy% Js?on c%ﬁl%atn %grfé)rlpnt Surfdt g&chgng%chtg amfccalgld\/\%uéh wOu qd BQ fhe drug

product concentrate. The eluate can be diluted for required concentration with

formulation components and filled as drug product into vials.

The size exclusion column was equilibrated with low concentration of acetic acid (2-

5mM). The sample (CIEX elution pool) volume injected into the column was 30% of

column volume. The elution from the column was collected such that the concentration

of atosiban was >15g/L. The process was run at a flow rate of 15cm/hr with a pressure
drop of <3 bar across the column. The eluate obtained from the column was the
concentrate which was diluted to the. required concentration with addition of

formulation components to be filled in the vial.
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product concentrate. The eluate can be diluted for
requi red concentration with fornul ati on conponents and

wo RoobeeB7as drug product into vials. The size eRCI/II081000191

col um was equilibrated w thgl ow concentration of
acetic acid (2- 5mM). The sanmple (CIEX elution pool)
rlAviBrLEpected into the col um was 30% of col um

vol ume. The elution fromthe colum was collected such

t L t n of ato an >15q/ L.
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EchitiBal @Hdi §10die0 EDRAw: PN I gNE The lsbREoh Avak MRtered . to load on the
vi al . EXAMPLE 12: The atosi ban crude salt of 73.5%
fRIVNRy prepared by solid phase synthesis was used for
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¥as pHIj ¢.amedilteRd|seRtlorDdf dtdkebas Mas Mdhded be tHeQoliifth Aack®drate
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V\% $360¢ IR) Tl}ee%qpﬂdq/\)dilg%I gn thegrolpnaywag pesforgeghfo concentration of

ReUfe Bt RYR. TRYGoldhn FaE£HvadNEA aﬂérqoddihg%%%&g@rbé:@argb €5%) of

acid pH 3.0. The filtered sol ution of atosiban was

P‘@K’&éﬂ'eo‘ﬁ Q-gy&e Perchleric aeidpH P QwThe puregrodustpaseiyfed froqp the
Bstirhh gf perfiifih l%altoé?fdl&f? LB YRSF R@ét&ﬂfrﬂ@&)u?f@r B) for 25CVs

concentration of . resin. The col um was

whakh e85 %f Resghlariszagidrf i0tim bufderek- Tﬁ@mmrag@p(as%ssafe column
C d

BESORL bkl 30 B CMOLL Sl find i BRoRNG or

purie 89 4Yrwith yield 0671.9%- 20% of Acetonitri I e (buffer B)

for 25Cvs while 0.05% Perchloric acid pH 3.0 is buffer

Phe JltHicBIEREMH 6f addss%n aaars Oseded Bfa 640 BRCHAHE mummﬁ) facilitate
E‘g“ fication was 26-32 bars, The atosi ban obta
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dibiserieh with oyeter THe leadingoen @ﬁéhlamge)va(scﬁ% dortipmlhgeeglumn .
R {vhinRl A0t ReRMMid pH 3.3. The elution was performed using 500mM

ammonium acetate pH 7.8. The eluate obtained was of concentration >15g/L. The
pressure drop across the column during the process was 0.2 to 0.3 bars at a flow rate of
60cm/hr. The atosiban obtained from this process was of purity 99.6% with yield of
80%. |

The elution pool obtained from cation exchange column was injected into the size
exclusion column to perform buffer exchange into acetic acid which would be the drug
product concentrate. The eluate can be diluted for required concentration with

formulation components and filled as drug product into vials.
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1‘5%3#13The sanpl e (Cl EX el ution pool) vol une
| njected into the colum was 30% of columm volune. The
SIESIRIMDI om t he col utmm was col | ected such that the
concentration of atosiban was >15g/L. The process was
T &ritle BI85 9984 fpard By sofid Bh&E SiHifesHWaAR ufdd f
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conponents to be f In the vi

MESIR aridDproTine qeesintrationd e2g/k udee salutiorofs GBeredotpuoddt yn the
RYiE, ?red by solid phase synthesis was used for
puritication on polyner based resin packed colum. The
nesiritide crude powder was dissolved in a m xture of

Toesdwen parked vith Amb&méwaaé(t {pertiglei sizetl§rmtand ipprezize 300A)
gé ﬁ%aé@du&ﬂﬂr@&i 3 1 5v Een%%@ﬁ?p%Bfr"%e%?utrl?eg(FLIOnIl\q sodium

utionis tere e colum. The colum
patitepH \3i 0t Ahafilitered hobmd—mes)rl@lpawm Bladedsorzie lcolgmm aa dlow

Pa?J gf %I66§m/%?8[®§ ﬁ?der]O%S (%%qH (L,(hll?IFIQ &/%grﬁ[%onge!i 90 concentratlon

per cent age
of <10g/L of resin. The column was washed aﬁer loadmg with lower percentage (5%)

of acetonitrile in 10mM sodium acetate pH 3.0. The pure product was eluted from the
column by performing a linear gradient of 5-15% of Acetonitrile (buffer B) for 25CVs
while 10mM sodium acetate pH 3.0 is buffer A. The pressure drop across the column
during the purification was 28-33 bars. The nesiritide obtained from this process was of

purity 92.5% with yield of 50.0%. The conditions for HPLC analysis of nesiritide is

‘given in the below table, .

TABLE 3:

Gradient table

Analytical method conditions Time(min) %B
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EXAMPLBQe: (5% of acetonitrile in 10Mcitric acid pH
3.0. The filtered solution of nesiritide was | oaded on

vtl‘ncené;mtﬂdg@ruﬁﬁ st Jf |59W’/J é\]glgy @E?a?%%h? ghaszgﬁxtl&ggt\&;ag fised for

| oad I ng on the ‘col umm concentrati on

_ pirificatiqyy on pslymershased febie pecked renluwms Thesesénitidgforede powder was

. : 50
RS OO RCEENNE  omS] 3500 Dbl B
$aletront 4nd prodiusptmomntmm o<r2g7l[n@” ha sblurtiemrwagrfdtérednlb lodd on the
2 1é%of Acetonitrile (buffer B) for 25CVs while 10rM

cltric acid pH 3.0 was buffer A The pressure drop
across the colum during theHPurlflcatlon was 28- 33

Bhg eolunpp packedswith t\rrth’ercmnaﬂﬁ% freigletsized Opmand pareisize 30A)
f%girn' Wb e%Zrth’teW \I’l'ﬂ‘l %\NQ gerQJnta:ég (9%9 omﬁrﬁe 1115 10mM citric acid

pH 3.0. The filtered solution of nesiritide was loaded on the column at a flow rate of
<360cm/hr. The peptide loading on the column was performed to concentration of
<10g/L of resin. The column was washed after loading with lower percentage (5%) of
acetonitrile in 10mM citric acid pH 3.0. The pure product was eluted from the column
by performing a linear gradient of 5-15% of Acetonitrile (buffer B) for 25CVs'whil‘e
10mM citric acid pH 3.0 was buffer A. The pressure drop across the column during the
purification was 28-33 bars. The nesiritide obtained from this process is of purity

97.2% with yield of 33.0%.

" EXAMPLE 15:

The nesiritide crude salt of 59.0% purity prepared by solid phase synthesis was used for

purification on polymer based resin packed column. The nesiritide crude powder was
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‘ was filtered to load on the column.

The column packed with Amberchrom HPR10 (particle size 10um and pore size 300A)

resin was equilibrated with lower percentage (5%) of acetonitrile in 10mM citric acid

pH 5.0. The filtered solution of exenatide was loaded on the column at a flow rate of

<360cm/hr. The peptide loading on the column was performed to concentration of
<5g/L of resin. The column was washed after loading with lower percentage (5%) of
acetonitrile in 10mM citric acid pH 5.0. The pure product was eluted from the column
by performing a linear gradient of 30-33% of Acetonitrile (buffer B) for 20CVs while
10mM citric acid pH 5.0 was buffer A. The pressure drop across the column during the

purification was 15-25 bar. The exenatide obtained from this process was of purity
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The column packed with Amberchrom HPR10 (particle size 10um and pore size 300A)
resin from Rohm and Haas was equilibrated with 10% percentage of acetonitﬁle ih
50mM acetic acid. The sample prepared of 92.0% pure exenatide was loaded on the
column at a flow rate of <360cm/hr. The peptide loading on the column was performed
to concentration of <5g/L of resin. The column was washed after loading with 20% of
acetonitrile in 50mM acetic acid. The pure product was eluted from the column by
performing a linear gradient of 25-28% of Acetonitrile (buffer B) for 20CVs while

50mM acetic acid was buffer A. The pressure drop across the column during the
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f"é%ﬂ"feldt‘a'l“élbbf%%j iU refclols ggstonitriie ard UMM #r5t% a¢id ¢ ppiain a

Aenesromafbﬁrrrw&@oﬁwameql WasSdififed! fufehap @sn% M REtRacid to
3QgA) resin from Rohm and Haas was equilibrated with

1ERnEE lecoOnteaation ofate rph exenptide qqnces@qﬁwrae%ﬁwlaéf ihg| solution

mgﬁm%ﬁr&qﬁ{%m 94. 2% pure exenati de was | oaded
on the colum at a flow rate of <3600rri hr. The peptide

B potupd Rk Renberphio R Poge e Dt gpre e 2004

}e@adwz{z;geqmm)rhte%owmﬂova& %x‘é&it&%el (he%b ot 5@%\4@&%! Ot iSddium
Tepur r{gro uct. was el ut ed romthe col urmb

The fiftered solyticngefepenagfle yas ogdgdogn s&é@pl@mnta.t a(flow
(a@(‘;ff @60&)1&‘; Athe %Q;gl‘& 19Maidg %nﬁ@%lﬁﬁ@tv\f‘a? p&?drgea‘@ﬁcc}ﬂé’é‘ntr%on

pressure drop across t he col umm duri ng
Pﬁ%@ﬂﬂl ofiresin.i g cmgmws 23shydaier Ppdingwish daved eeretntage it Ko)
[
E%&EEEOEI(%I@ lrpﬁ@gﬁlsﬁgl‘é@tg %%Elaée? étto}’rg'%? gtﬁ'{%}%d}la %Aseé&qed)from the
pcrlerpable derﬁynmgl G ldleprrmsﬁers pHz§18¥% of hagtonitridel (buffer B) for 20CVS
t I re e

gﬁgéna r&g; §o§i{1} ;)Vf\gléb 3}322 A d%hé‘ 1%%% ﬂop%’ér&%e DRn
dllr)dguheptmfﬁcanoh wadétlﬂrﬁatsr Thesexenmatid® GbIMnectﬁ'mehlaplodest o/as of

t 't‘)[ﬂ ‘9w1 ea}gl S, é%},l on. The sol ution obtai ned was
a‘"f%ﬁ (21"fur)ﬁ?1 I'ng 50™M acetic acid to acetonitrile
concentrati on of 5% and exenati de concentration of
Ty prenatideeelyién pqoprom above example, of purity 94.2% was diluted three

times with water to facilitate binding on column.

The column packed with. Amberchrom HPR 10 (particle size 10um and pore size 300A)

resin from Rohm and Haas was equilibrated with 10% percentage of acetonitrile in
50mM acetic acid. The sample prepared of 94.2% pure exenatide was loaded on the
column at a flow rate of <360cm/hr. The peptide loading on the column was performed
to concentration of <10g/L of resin. The column was washed after loading with 20% of
acetonitrile in 50mM acetic acid. The pure product was eluted from the column by
performing a linear gradient of 25-28% of Acetonitrile (buffer B) for 20CVs while

50mM acetic acid was buffer A. The pressure drop across the column during the



was filtered to |l oad on the colum. The col um packed
w th Anberchrom HPRI O (particl.e size | Omm and pore
WG me/0¥2gA) resin was equilibrated with | ower PCT/IN2008/000191
percentage (10% of acetoni d;*l le in 10MM Sodi um
formate pH 4.0. The filtered solution of exenatide was
beREQHoP Val DE-26 @a%nﬁh@%x@atﬁdeo%tzﬁﬁ’édefr&ﬁ this Q)Q&;@ish@as JMSurity
peptide | oading on the colum was perforned
Q%Eé’éwﬁﬂétﬂid@ﬁ5&% <10g/ L of resin. The colum vvas
washed after | oading with | ower percentage (10% of
acetonitrile in 10 Sodium formate pH 4.0. The pure
product was eluted fromthe colum by performng a
| i near gradient of 27-35% of Acetonitrile (buffer B)
for 20Cvs while 10vM Sodi um formate pH 4.0 was buffer
A. The pressure drop across the colum during the
purification was 24-29 bars. The exenati de obtai ned
fromthis process is of purity 94.9%wth yield of
52% The exenatide elution pool from above exanple, of
purity 94.9% was diluted three tines with water to
facilitate binding on colum. The colum packed with
Anmberchrom HPRI O (particle size | Omn and pore size
3QgA) resin from Rohm and Haas was equilibrated with
10% per centage of acetonitrile in 50nM acetic acid.
The sanpl e prepared of 94. 2% pure exenati de was | oaded
on the colum at a flow rate of <360cm hr. The peptide
| oading on the colum is perforned to concentration of
<10g/L of resin. The colum was washed after | oading
with 20% of acetonitrile in 50nM acetic acid. The pure
product was eluted fromthe colum by performng a
i near gradi ent of 25-28% of Acetonitrile (buffer B)
for 20Cvs while 50rM acetic acid was buffer A The
pressure drop across the colunm during the
purification is 20-25 bars. The exenati de obtai ned
fromthis process is of purity 99.6%wth yield of
500 WE CLAIM 1. A nethod of purifying a cyclic or
non-cyclic peptide and rel ated anal ogs or derivatives
froma mxture containing at |east one rel ated
impurity conprising contacting the said peptide
m xture in any sequence of order, with a RP-HPLC
chr omat ographi ¢ matrix and/ or ion-exchange
chromat ographic matri x said
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separation matrix conposed of silica based pol yneric
resin. 2. The nmethod according to claim1l1, wherein

w@atod/ogeeT fication is carried out enployi ng a PCEHIN266R/000191

of about 2% to about 30% of 3 pol ar organic buffer
solvent, in an aqueous phase containing an organic
gsiadPUifigr . 3. The nethod according to claim1,
wherein the resin may be sel ected fron1the group

ety & RN L v g eERser gy BT LIS S ved for

pmﬁicauorcan oinee t Haydd ﬁb@inl pdclaaiecolsmh phbepemyhde TFA salt was

el |l ul ase, carbox had X, opro
SRR T LT PR BT BT b rapocte sebsBRRERRHRi to obtan a
slegrhaneise. The mmmaiblfmédac@omm;tdagfu&merajsaﬂgmohMvabarceacm to
t he re5|n 1s polystyrene or d|V|nbeenzene

The
ArstansalefoRENHRYRY 9t 76 1287 FrenatiqgangqniTationeot, sﬁw. iFBe golytion

aBdiROEF0Iba8Onhe doRFRM beads are ranging from 1 mm
-50nm and 100 A - 500 A respectively. 6. The method

B Pk P ity IR sy P enf PO SHESb6A)

fpini wdshmhilidtedexitin fviel @ercaitag (ma%) of amntmet ind®mM .Sodium

he ne ccording to claim the pol ar
gwts Ph?‘g& vﬁﬁtqugeda?%@f'% P{ %epaé%e 8”“%?3 s&olumn at a flow
AECET 6 0E/hP The Peptidé loadhiRr i the EdManP VAR PdrforAed. & &Héd‘nﬁﬁtlon

is selected fromthe group conprising citric

alce0pd- ofcrdn- Thecelumarias waghed afiprdlosdipgnivith keyen Pergéntasﬁélow

FEicBegitfe ﬁprmmsommpfo%&k §H Aehe 'pﬁ‘retpp&iumé%relldté/d fP(f)m the
the buffer used is raﬁg from10 MM -

PRIVIA B BRYESMEIERinear g ertspf thés @pééé@om@ll%dbaffmm for 20CVs ,
Whﬁfé Qbrﬂl\/f ggdeMrfoHl&t@t I—P 3 OI @ascﬁlm"ér elg B %égsuf% across the

ranging from?2 - . The nmethod according to claim
qolumm elueing) tl@ap@hfﬁmtlﬁo avap A4t 39ebars oRsr Exeinafifeapidaingsk from this

: ngEéSQCFTQJfB?ﬁtg@@% ltlg. 1ee§>‘%'5§<§" on chromat ography. 12.°A

epti oduct n accordlng to any of the

recedin clalns wWth purity ranging f §
he RSt §IeO1pPd diom mvaueﬁ@aplac%fow% 34 Pé» %ydlé}ftec{ Higee
BheC aditN GvaidrakdTeadiifalt BindiHgl X column. The column packed with

~ Amberchrom HPR10 (particle size 10pum and pore size 300A) resin from Rohm and

Haas was equilibrated with 10% percentage of acetonitrile in 50mM acetic acid. The
sample prepared of 94.2% pure exenatide was loaded on the column at a flow rate of
<360cm/hr. The peptide loading on the column is performed to concentration of <10g/L

of resin. The column was washed after loading with 20% of acetonitrile in 50mM acetic

acid. The pure product was eluted from the column by performing a linear gradient of

25-28% of Acetonitrile (buffer B) for 20CVs while 50mM acetic acid was buffer A.
The pressure drop across the column during the purification is 20-25 bars. The

exenatide obtained from this process is of purity 99.6% with yield of 50%.
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of atleast 96% 14. A nethod of purifying a cyclic or
non-cyclic peptide and rel ated anal ogs or derivatives

i mpurity through reversephasg chronat ography
conprising steps of: a) packing the RP-HPLC col um
Wk M. | ca based polynmer resin equilibrated with
about 5% of a poI ar solvent in an organic acid buffer;

tid t t
Inét PRECe" PRARPRL S SR RE PabHisin mPe” pRLE aRgres o
aleHtwaﬁvésDﬂodaOﬁ) neiRtube portdiningaileagt diveretaadd. iMpusity Rohpresing

ff | ut St dd) elut
D PRSP S PP DA CDPO RSB Y i, M BB PLC

gr adliogfatogBiphi- 114e%1x 1ld/c n&i-b@Harpt Rhroimaibigi@hid @il Csaid
- or non-cyclic tide and giﬁﬁ}ﬂlﬁ(ﬁd anal Qgs or

derSFRAAMO) gatrfx; pgsqql,g{tsup% YR HJCHE: | east one
related inpurity through i onexchange chromat ography

¢orfipei methgd stceqrdingf to al)aineqluithuiat $aiy puhi§cation is carried out

Cat %ﬂ)e/?ng(:h%@eem &P %t}%"{‘zé"" t %o%@ﬁgﬁ?m%o%%cl t*u?ferdsolvent in
pepm|aqi®owmplmddwtamd1gunnrgamhc@bumshi ng the col umm and
eluting the peptide product with the buffer as used in

St &fe thethbl ace%r(m%é RRdaiff1, RME:‘efnyth@lg:sﬂ n?a)}%'s@le&@d from the group
non-cyclic tide and rel ated anal ogS or derivatives

f r sAmarisingt Yapbadesnt 3aphadey 120 eoSephadee (et Sephadex G-10,
] n@%ﬁa‘fé’se ?Rﬁa@g% Lxﬂ& V\% Qfﬁylﬁé gsﬂ%%ogﬁnémﬁtcgﬁlﬂoée s1ﬁ]§%propyl

sequence o

: chrcgllhﬂessgr eqpbixymathyl x sephedessr  sulphoprophinegphadex,  sulphopropyl

I d purification process
ﬁ%{mgog%g SFJQ;HJ@{]%&?I%’%!&CKI ng the RP-HPLC col um
vvlth a silica based pol yner reS| n_.equilibrated with
Abdle Bwihef accprsiing tgoFLG'é‘htl’l WhEssino @ ieEin ads Polysrees ; or

b) divdRdbdAgerdehe peptide conposition containing atleast
one reI ated inpurity on

5. The method according to claim 1, wherein the particle size and pore size of resin

beads are ranging from 1 pm -50pum and 100 A — 500 A respectively.

6. The method according to claim 1, wherein the cyclic or non-cyclic. peptide is

selected from the group comprising eptifibatide, exenatide, atosiban or nesiritide.
7. The method according to claim 2, wherein the polar buffer.solvent is acetonitrile.

8. The method according to claim 2, wherein the organic acid buffer is selected from

the group comprising citric acid, acetic acid, perchloric acid and formic acid.

9. The method according to claim 2, wherein the molarity of the buffer used is ranging

from 10 mM -50 mM.

10. The method according to any of the preceding claims wherein the purification is

carried out.at a pH ranging from 2 - 9.

1 east one r el at ePCT/IN2008/000191
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the columm at a flow rate of about < 100-400 cm hr; c)
washi ng the colum with the sane buffer solution as in

wee@p/0g870td) el uting the purified product from PEEIN2008/000191

colum perform ng a linear ggadient of 8-14% e)
equi librating the cation-exchange colum with an
A0 U Wetisl ddtdr@ing @F claimVEakheaGh shid Hethed furfher E&ﬁ&is‘ﬂ% dnber -
RP- HPLC purified pepti de onto the colum; and
waSRIioNg! steRofSAerRlusARIcEPmAPEaPYhe pepti de pr oduct in
elution buffer 17. The nmethod according to clains 14,

1% Aoperitide \pheluet obtdimel sceaidingnaynpef tel pededing folaims it -purity
ro ephadex, nethyl acryl ate resin,

g %’%W%?f gﬁﬁ’sul ose, carboxynethyl sephadex,
sulphopropyl cel lul ose, sul phopropyl sephadex. 18. The
He therptide staductiogtainsd @beording tpany Df therprawdingtelaims with laepurity
I egk das g0l ystyrene or divinyl benzene. 19. The net hod
accordlng to clainms 14, 15 or 16, wherein the resin

e of |1-50 nmm

Rir it FeERY ¢ sty ?&5&1@ Bon-ayslic e T<Fﬁeémgf{).agalogs or

si gerivkivédeorh @ ikuReRAtaintngldd Rast AL Gelfled AdpurifBrdiBh P&Grse-
accor di ng to clainms 14, 15 or_ 16, wherein said nethod

f uPh#sech @Bﬁﬂgf"@f‘h@"‘%ﬂﬂﬁtqﬂé@bﬁil onal step of
si ze- excl usi on chromat ography. 22. The net hod

accorali papking tid RP-P’LLAolubt with 4 §licatfassdgiolynidneesty@juilibrated
or non I td de is ,selected fraom.th group
conpri s?”%ltg atéﬁ’outt Q?quatp o5 SOlVé)’Qle'Hgf‘ PaEMedt '8sbu§r8n or
nesiritide.23. The nmethod according to clains 14, 15

or 16 ledipaithe pepdpemanosiion Faitaisigl Wlleast pre related impurity on

acet oni fifichBimn2fa 130 Sat8 B H96 @gﬁqgﬁilgﬂ&[t o claims 14,

15 or 16 wherein the organic aci S selected
from roup c ri cit acid, acetjc acid,
per ¢ Hi o}zvla uégctﬁ%lcoj% gla ﬂ%csarag F'tlﬁer solution as in Step a; and
'd) eluting the purified product from the column performing a linear gradient of
8-14%.

15. A method of purifying a cyclic or non-cyclic peptide and related analogs or
derivatives from a mixture containing at least one related impurity through ion-

exchange chromatography comprising steps of:

a) equilibrating the cation-exchange column with an aqueous solution of a weak

acid buffer;
b) loading the RP-HPLC purified peptide onto the column; and

¢) washing the column and eluting the peptide product with the buffer as used in

steb a;

16. A method of purifying a cyclic or non-cyclic peptide and related analogs or
derivatives from a mixture containing at least one related impurity contacting the

said peptide mixture in any sequence of order, with a RP-HPLC chromatographic
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25. The nethod according to claim2, wherein the
nmolarity of the buffer used is ranging from 10 mM -50

work00928870The net hod according to any of the preCEIN2008/000191

claims 14 to 25, wherein theggpurification is carried
out at a pHranging from2 - 9. 27. The peptide

Pr Qghiset ABLRI iPRIxAGHRRT BhBfatoSraply Mitrik NGidPHEGEDBY process
clains 14 to 26, wherein the purity is atleast 96%

28 compasipegensdé: pr oduct obt ai ned according to any of
the preceding clains 14 to 26 with purity ranging from
97 - d)0PakingShe RBHHLCEb it with D aiticteassid pdtyrivdtirésinyeduilibrated
atl east 96% 3Q, Purified exenatide.wt rity of

| east “Bdbo 1% e paIpSENER R RbES 190 BRIy of
atleast 96% 32. Purified nesiritide with purity of

at | eawt ladg tB3pephidereerhpndition copaining yatleast anpesatéddienparity on
pur i i efheRERIUR o PLRIHE br Aok SWRSHABRAR! | v as herein
descri bed a ong W th acconpanyi ng draw hgs and

exanpl es. - _ . .
rrpc) washing the column with the same buffer solution as in Step a;

d) eluting the purified product from the column perférming a linear gradient of
8-14%;

e) equilibrating the cation-exchange column with an aqueous solution of a weak

acid buffer;
f) loading the RP-HPLC purified peptide onto the column; and
g) washing the column and eluting the peptide productﬁin elution buffer

17. The method according to claims 14, 15 or 16 wherein the resin may be selected
from the group comprising Sephadex, methylacrylate resin, carboxymethyl

cellulose, carboxymethyl sephadex, sulphopropyl cellulose, sulphopropyl sephadex.

18. The method according to claims 14, 15 or 16, wherein the resin is polystyrene or

divinylbenzene.

19. The method according to claims 14, 15 or 16, wherein the resin bead has a particle

size of 1-50pum.

20. The method according to claims 14, 15 or 16, wherein the pore size of the resin
bead is 100 — 500 A.

21. The method according to claims 14, 15 or 16, wherein said method further

comprising another optional step of size-exclusion chromatography.

22. The method according to claims 14, 15 or 16, wherein the cyclic or non-cyclic
peptide is selected from the group comprising eptifibatide, exenatide, atosiban or

nesiritide.
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23.

24.

25.

26.

27.

28.

29.
30.
31.
32.

33.

41

The method according to claims 14, 15 or 16, wherein the polar buffer solvent is

acetonitrile.

The method according to claims 14, 15 or 16, wherein the organic acid buffer is
selected from the group comprising citric acid, acetic acid, perchloric acid and

formic acid.

The method according to claim 2, wherein the molarity of the buffer used is ranging

from 10 mM -50 mM.

The method according to any of the preceding claims 14 to 25, wherein the

purification is carried out at a pH ranging from 2 — 9.

The peptide product obtained according to any of the preceding claims 14 to 26,
wherein the purity is atleast 96%.

The peptide product obtained according to any of the preceding claims 14 to 26
with purity ranging from 97 - 100%. '

Purified eptifibatide with purity of atleast 96%.
Purified exenatide with purity of atleast 96%.
Purified atosiban with purity of atleast 96%.
Purified nesiritide with purity of atleast 96%.

A method for purifying a peptide and purified peptide product are substantially as

herein described along with accompanying drawings and examples.

PCT/IN2008/000191



