1 " CHROVATOGRAPHI C PROCESSES AND PURI FI ED COVPOUNDS THEREOF" TECHNI CAL
FI ELD: The present disclosure denonstrates the utility of ion pairing
agents i rwoOhelpngparati ve 5 scal e of purification. MrePpanB2oawbhsssy, the
di sclosure relates to the usage of ion pairing agents in reverse phase
preparative chromat ography enabling high purity of the desired end product.
The di scl osure shows that ion-pairing agents have dramatic effect on
desired purity of polypeptides. BACKGROUND AND PRI OR ART OF THE DI SCLOSURE:
10 A nunber of different chromatographic procedures are applied to obtain
the desired end result with respect to purity and yield. Reverse-phase
chromat ography is one of the nost powdrful nethods of purification enployed
. Reverse phase |iquid chromatography ("RP-LC') and reverse phase
hi gh- per f or marft@HIROYMA BOCRARHIC RRQEBSSES' RRDHRIRTF)ERICOMPOTDBISy used t o
purify nol ecul es such as 15 pepti dpgrRRéF2r ot ei ns , produced by either
synthetic or reconbi nant nmethods. RP-LC and RP-HPLC nethods can efficiently
separ at e cl ygelpNICalLati€d.D: npuriti es and have been used to purify nmany
di verse nol ecules (Lee et al., "Preparative HPLC " 8th Biotechnol ogy
Synposi um i, pr%senﬁ(g%l(ggng d@:fhgl%%}t):s thE%h@%"f non%?urlng a@&gs iR ﬁé_il):) lz-&rahi@ge been
successful |y used purify mol ecul es, particularly; protelns on an
i ndustri &l %b’@éperlf(cell@eMO@tpaéncularlwkmdlsCJosm@Jﬁfrl@iPﬁeE@d@u%e ofipy paiting) . The
usage of i of, RAIif [DSsAHRNY Ferbtile %oﬁlﬁtbﬁgﬂwleﬁ%hﬂgh{gﬁwt of fikfab i@ 0 acetic
acid (TFA), xane sulfonic acid (HS in the ana ?lcal met hod
devel oprrent emgnprofiycs Tzhef (ewtlosvm et éhah lmﬁlnge@emtﬁnthpmdrﬁ@amepﬂfwkﬁewn Shayne
Cox Gad; Ha&gggﬂél gytlcal Bi ot echnol ogy. An ion pairing agent
adsorbs to the atlonary phase via 25 its hydrocarbon chain creating an
electrical (¢ % otential on the surface
of the statrofrar et C &gigﬁlﬁﬂ%—ﬁsgLégﬁﬁgeptlde nol ecul es
experience both ion exchange mnth t he electrolyte ions of the nobile phase
and al sd%t h& napser b difsreneshrenatogignbis rreredyresaes ywlighia obtaipitha desirrdropd phase
(Frederick ﬁmﬂgaﬂﬁﬁﬁb&nﬁimﬁtyamﬂ%@ﬂzR&%%k%ﬁ%eo&nahﬁﬁgﬁ&@qﬁbﬁ?bf@@d
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most “powerful methods of purification employed .Reverse phase liquid

chromatography  (“RP-LC”) and reverse phase high-performance liquid
chromatography (“RP-HPLC”) are commonly used to purify molecules such as
15  peptides and proteins , produced by either synthetic or recombinant methods. RP-LC
and RP-HPLC methods can efficiently separate closely related impurities and have
been used to purify many diverse molecules (Lee et al., "Preparative HPLC,” 8"
Biotechnology Symposium, Pt. 1, 593-610 (1988)). Further, RP-LC and RP-HPLC
have been successfully used to purify molecules, particularly; proteins on an industrial

20 scale (Olsen et al., 1994, J. Chromatog. 4, 675, 101).

The usage of ion pairing agents such as triethylamine (TEA), Trifluoro acetic acid
(TFA), Hexane sulfonic acid (HSA) etc in the analytical method development and its
effect on protein peak resolution is well known Shayne Cox Gad; Handbook of
Pharmaceutical Biotechnology. An ion pairing agent adsorbs to the stationary phase via
25 its hydrocarbon chain creating an electrical double layer which imposes an electric
potential on the surface of the stationary phase. Due to this, the protein/peptide
molecules experience both ion exchange with the electrolyte ions of the mobile phase
and also the adsorption effect with the reverse phase stationary phase (Frederick F.
Cantwell et al., 1984, Journal of Pharmaceutical and Biomedical Analysis, Volume 2,

30 Pages 153-164).



The instant disclosure relates to usage of ion pairing agents in the
preparative scale of purification of proteins and peptides. Mre

speci fi cawbyotini874di scl osure relates to the use of HSA a&ou/1IBEA/H3358P- HPLC
preparative |inear chromatography. 5 The ion pairing agents used in RP-HPLC
essentially contain | ong hydrocarbon chain with an ionisable group. These
nol ecul es, in the nobile phase ion pair with the surface charges of the
protein/peptide. Due to this ion pairing, the hydrophobicity of the
peptide/protein increases which is attributed to the hydrocarbon chain of
the ion pairing agent. This interaction depends on the surface charges.
Different proteins of a mxture 10 have different surface charges, and
hence, bind differentially to the stationary phase which irrproves t he
resol ution BBt Relay disslosyss b@&aé?Sﬁo Heagk of iorairiag agsntide thegiengtiys sglefent s

inpart a chahgRasRFEbididnstadd pdptiddsunctional group on the surface of the
stationary phase This repels the |Iike charges, thus, changing the

sel ect I VItyaRfc VRLEOHS BLOLEING 10a®, I HLULEr 1Rl J[P5:RaE N RpEE ved i

conventlona roma oadi ng 1 ncreases e colum the
resol ution dlepawa/séseabemmangmm impurities and desired protein of
interest. The protein bands during elution tend to nerge affecting the

per }‘ gr maﬁcemf ioh pRir&H ra@él'ﬂﬁst @gd apRy-HpLA @Edﬂiﬁalﬁzf cotafd Ig};{g m}%daﬂ)ﬁa [cBARC Et ion and
yl e . The instant. di sclosure circunvents t lS roplem a Key to
hanuf act ur bt £ {PristlpBrgyRsi T Aese madecpieyy pnhe ﬂﬁseolﬁn PHEM L 1 At H358yond t he

protein injgetRd o®nhd PRIEOHIpIR. fmre @nﬁnisyiohqairmgeﬂ@q{ym@hom@tyccsmb al for
process devel o

nment . and dictates t cost ield of i ven. process. The
Pnstant di sBIOSPECEHBYEETECH Bty B%vﬁd.t%@eia%ﬂ b0k n o LPHPAITBE f ect | n
the purity @genprrﬁisemtasctwelepeaﬁi & tht B@f40¢ @ﬁaege@ biddhigotéas of nei@ased. The
i nst ant dis ede nst atesthe us iri ving yield
of the &Plro aphi @Fé ATgos s anepfige %V’ésdltf? %Eyﬂg%ﬁ Eﬁn@'p?ﬁaé mai n

obj ecti ve otvhichemplroe@ern& rélbIBGorOBA €eni the bRIADpakn EheChis@bRL ©FpaPing C process
for the purification of &ﬁpg{}éﬁgtldes froma mxture.. 3 _Yet another main

obj ective ofSPREMBFEEEHY Qs dunegional sgogp gp ﬁhepﬁﬂff?cfel L eEOPEDL i des such
as At osi banplage Thptrefelshd libecharRbdVMBR Chédgink e JlcSOLiPRIIRE RS pRidisngl ¥y, the
present disclosure relates to a chromatographic process for 5 purification
of pol ypept?H“éX“FFom a nixture having at least one related inpurity, said
process conprising step of enploying RP-HPLC with an ion paring agent

havi ng dbncéres bichohsereddh agpveriontlabmatagraphy 9et & thbbadingweieaseg ofrbi nat i on

wi th organi g B f?ll% BRWHiDE dE&%&”EJt@&énoﬂﬂe ARG ahd 9@1@@%%e1§%t 0 about
85 % a chromatographi c process purification of polypeptide froma
m xture h av}nﬁ@esb_tgl]hé Fegtein bands durlng elutlon tend to merge affecting the performance of

the chromatography in terms of purity of the preparation and yield. The instant
disclosure circumvents this problem which is a key to manufacturability of proteins.
20  Higher loading on the column beyond the protein injected on the column for analytical
detection, is crucial for process development and dictates the cost and yield of a given
process. The instant disclosure shows that ion pairing agents have dramatic effect in the
purity of proteins even after the protein loading was increased. The instant disclosure

demonstrates the use of ion pairing in improving yield of the chromatographic step.

25  OBJECTIVES OF THE DISCLOSURE

The main objective of the present disclosure is to obtain a chromatographic process for

the purification of polypeptides from a mixture.

Another main objective of the present disclosure is to obtain, Insulin analogue such as

Aspart, Glargine and Lispro.



10 one related inpurity, said process conprising steps of a) packing

RP- HPLC columm with silica (C4-Cl18) based resin, equilibrated with about 5%
t o about Wb 2041engmni ¢ nodi fier, b) |oading the pol ypept iPd&/1B20M0/08388%0Nn t he
colum at a flow rate of about 180 cnihr to about 360 cm hr, c¢) washing the
colum with an ion pairing agent having concentration ranging from about
0.05% to about 1% in conbination with the organic 15 nodifier having
concentration rangi ng fromabout 5%to about 85% and d) perform ng a

| i near gradient of about 10%to about 70% for eluting the purified

pol ypeptide fromthe colum; an Insulin anal ogue obtained by a process as
stated above with purity rangi ng from3about 90%to about 100% purified
Aspart purified with a purity of atleast 98% purified d argine purified
with a puri ¥t Bpthet meig epicgygof figmrespu dliscoprre isstp ebtapurifirereicPics purity of
atl east 97%ycaaPRIoYBaPiiEphkiaé.ned by a process as stated above with
purity ranging from about 90%to about 100% purified Atosiban purified
with a purityniag §BE$%§§%gE%E§ngurified Eptifibatide purified with a
purity of a 0 | PTION OF THE DI SCLOSURE 25The present
di sclosure relates tg a chromatographic process for purjfication of

pol ypept i deAFToEHREY-mlkt meée%g@?ﬁiﬁu@t rqlgs o o%eCiF"é"I‘aéOtgéa@hWrrB{j’F?sﬁ yPrsai d
process sonpiirifkhtig &tRBpeftide MDY infiguliniirk Gt Wadt bnafelateD ingRkity) gaidgent
havi ng concentration. ranging.from about 0.01 %to,. about 2% in comnbination
with organi BIORSHIcPPE Y hg CBREKHE it Bk raHgfth1f PO A8BUL"EIE t 0 about
85 % 4| nc@ﬂe@ﬁb@ﬂgaﬂgﬁg $rofif atloli0.p1 g@?ﬂﬁb(ﬂi 3% i9mBinammt with efeafiabl y the
ion pairing agent and the organic nodifjer have a concentratign ranging
from about B°0%56% thﬁ‘“&%o&‘incir%g“‘ﬁ% PRSI tgl%?% t%’ aWoGSO%Sggr g‘ép%cti vely.

| n anot her ebastgaitic bedkhor piefiandn 6 RGOl Erobinemi-@ite Ralifd AQadgent i s
selected froma S%Lou .CO ising Hexane SU|%F iC ciggﬁﬁgkilapro acetic
aci d, Peft aPtuskEs dP’BE‘étﬁoﬁa RIS COMRTBIRyCPAM RleP4HES Hef Gur3but yri c

aci d. I n yelitaRDicher,-egPppdedreRdin, eduilifigcPvababbut s e asur 85 bhergafigani ¢

nodi fier is selected froma group conprising Acetonitrile,_ Eth |,

Met hanol anf® @%Lb‘ﬁ?f’m &88?1‘%?6.1’“& mixfue @y the g‘”&%f‘hae OV& FAS O ff aﬁ@‘ﬁﬁggf t he

pr eslent di sleﬂmsw aaohh@?qoghmp?pt“iadeng' ﬁle&elgﬁfﬁtﬁi@h fuf Qﬂf:piatirih@ @Elﬁllﬁviﬁ%ngri si ng, f
I nsulin Anal ogue, Eptifibati and_Atosi ban, In still anaother enbodi nent o
o or Bsont tar e aED Rt Bon AR PGS b o Rl (e Breg ey

A argi n@s  modifier having concentration ranging from about 5% to about 85%, and d)

performing a linear gradient of about 10% to about 70% for eluting the purified
polypeptide from the column; an Insulin analogue obtained by a process as stated above
with purity ranging from about 90% to about 100%; purified Aspart purified with a
purity of atleast 98%; purified Glargine purified with a purity of atleast 99%; purified

20  Lispro purified with a purity of atleast 97%; a polypeptide obtained by a process as
stated above with purity ranging from about 90% to about 100%, purified Atosiban
purified with a purity of atleast 99.14%; and purified Eptifibatide purified with a purity
of atleast 94%.

DETAILED DESCRIPTION OF THE DISCLOSURE

25 The present disclosure relates to a chromatographic process for purification of
polypeptide from a mixture having at least one related impurity, said process
comprising step of employing RP-HPLC with an ion paring agent having concentration
ranging from about 0.01 % to about 2% in combination with organic modifier having

concentration ranging from about 5% to about 85 %.



The present disclosure also relates to a chromat ographic process for
purification of polypeptide froma m xture having atl east one rel ated

i mpurity,weantd/mpsmsess conprising 15 steps of: a) packiPa@/IBRR16#A3889c0l um
with silica (C4-Cl18) based resin, equilibrated with about 5% to about 85 %
organic nodifier, b) |oading the polypeptide m xture on the colum at a
flowrate of about 180 cm hr to about 360 cm hr, c) washing the colum wth
an ion pairing agent having concentration rangi ng from about 0.05%to about
1% in combination with the organic nodifier having concentration ranging
from 20 about 5% to about 85% and d) performng a |linear gradient of about
10% to about 70% for eluting the purifd ed pol ypeptide fromthe colum. In
an enbodi ment of the present disclosure the silica resin.is preferably C8

I n anot her BnBodibedigtenisof thydrgspnd displosus Bestdegizrably His iehpading 8gtapfi c

purificati ofhcioBoafimiddfrr AMe dAdon@enRitioh 3Rl Jnl MBuRbOsH, & afout Pua@ut 8. 5.
251 n yet anot her enbodi nent of the eEresent di scl osure the resin has a

particle si Zempbetypirde FhaheabEsoRecsYdt to about 40la, preferably, from about
7i Lt to about 20l1a, and nost preferably from about 101Lt to about 13la. 5
In still anbtdnetheembodimeenif tiofpréshig dprclesenthe dingeirng agat tshdestakirom bead has a

pore size r I t to a A, Qr I Vi about 100A
t o about ?50%%,% g%ﬁgrirs%g}ﬁ%g%f g?%@ﬁf&bgﬁﬁ&mgg&%% aglfﬁ i F{n%efllﬁ%{ol%%ﬂag odi nent of
t he present add, Jeikbglanend 4nd Hentailegrotofyricheidpol ypeptide is 5 ranging from
about 90% to about 100% preferably atleast 99% The present disclosure

f g rther r ﬁl ai @8 ah@hd@ rhﬂbﬁ&ldl!(ehﬂbf&ﬁkﬁbl@giﬂedi@@&s@fentgél of2¥niad nﬂfdﬁ“ﬁtﬁ %SschStegt at ed
above wit urity rangin om ahout 90% t o about_ 100% The present

di scl osure TPBG FepapERTIIE %ﬁ?ﬁnfﬂiﬂédi%@ﬁbMeﬂmwiaﬁé BaPTapt Alcah%bur ity of
atl east 98% 10The present disclosure also relates to purified G argine
purified w trstii apeth¢riepbedimgnt| of ghetprgaydisclosure the polypeptide is selected from a

10  group comprising, Insulin Analogue, Eptifibatide and Atosiban.

In still another embodiment of the present disclosure the Insulin analogues are Aspart,

Lispro and Glargine.

The present disclosure also relates to a chromatographic process for purification of
polypeptide from a mixture having atleast one related impurity, said process comprising

15  steps of: a) packing RP-HPLC column with silica (C4-Cs) based resin, equilibrated
with about 5% to about 85 % organic modifier, b) loading the polypeptide mixture on
the column at a flow rate of about 180 cm/hr to about 360 cm/hr, ¢) washing the
column with an ion pairing agent having concentration ranging from about 0.05% to
about 1% in combination with the organic modifier having concentration ranging from

20 about 5% to about 85%, and d) performing a linear gradient of about 10% to about
70% for eluting the purified polypeptide from the column.

In an embodiment of the present disclosure the silica resin is preferably Cg,

In another embodiment of the present disclosure the chromatographic purification is

carried out at a pH ranging from about 2.5 to about 8.5.

25  In yet another embodiment of the present disclosure the resin has a particle size ranging
from about Sp to about 40p, preferably, from about 7p to about 20u, and most
preferably from about 10p to about 13p.



The present disclosure also relates to purified purified Lispro purified
with a purity of atleast 97% The present disclosure also relates to
purified wopolyqpepsi de obtai ned by a process as 15 st at @dTABDM@038S8hN purity
rangi ng from about 90%to about 100% The present disclosure also relates
to purified purified Atosiban purified with a purity of atleast 99.14% The
present disclosure also relates to purified purified Eptifibatide purified
with a purity of atleast 94% 20The disclosure relates to the usage of ion
pai ring agents such as Triethylamne, Trifluoro acetic acid, Hexane

sul fonic acid, Pentafluoro propanoic acid etc in RPHPLC preparative |inear
chromat ogr aphy of pol ypeptides. Mre specifically the disclosure relates to
t he usage of ion pairing agents through reverse phase preparative |linear
chr omat ogr aphsfillofnothss einbaslinagns ob g aucssilissasee d]éf‘s“‘?lBﬁ?ﬁ%CF hesra BYF 8EE and

advant age ofanking rlmesemtsodi © Gb&r QO A, HrdfuIgasRctbiMod X @hvduhsoodesi red
protein even after the prokeln | oadi ng was 1 ncreased. DEFI N TI ON OF TERMS:

6 Unl ess ot Pipsseegebniddfner ein, scientific and technical terns used in
connection with the present disclosure shall have the nmeanings that are
comonl y unthestilt amothebgmtiodmsat of the paiseradisclekird theiporityhd the polydeptidehier , unl ess

ot her Wi S 1 6QULL G ko 9 ¥ fou Bl NOUh ARk MRy e L T nCl ude pluralities and

plural terns i ncl ude e singutar. The nethods and 5 techni ques of

t he present disclos$r? are _general ly perfarne accgrding to conventi onal
met hods. el TOKHEWH I s 4rer refeies ©ehripsupp RYE Biained By BEUPH'® ' pept i de’
refers to ased ywwee wah pai Ragag rds 85d 90Resatyat 100ef er to a specific length
of the product; thus, peptides, oligopeptides, and proteins

The present disclosure also relates to purified Aspart purified with a purity of atleast

98%.

10  The present disclosure also relates to purified Glargine purified with a purity of atleast

99%.

The present disclosure also relates to purified purified Lispro purified with a purity of

atleast 97%.

The present disclosure also relates to purified a polypeptide obtained by a process as

15  stated above with purity ranging from about 90% to about 100%.

The present disclosure also relates to purified purified Atosiban purified with a purity

of atleast 99.14%.

The present disclosure also relates to purified purified Eptifibatide purified with a
purity of atleast 94%.

20 The disclosure relates to the usage of ion pairing agents such as Triethylamine,
Trifluoro acetic acid, Hexane sulfonic acid, Pentafluoro propanoic acid etc in RP-
HPLC preparative linear chromatography of polypeptides. More specifically the
disclosure relates to the usage of ion pairing agents through reverse phase preparative

linear chromatography of Insulin analogues and peptides

25  Another object and advantage of the present disclosure is increased purity of the

desired protein even after the protein loading was increased.

DEFINITION OF TERMS:




are included within the definition of polypeptide. This term al so does not
refer to or 10 exclude post-expression nodifications of the pol ypeptide
al t hough wbeniigaB746r post - expressi on nodifications of tReTaBOd/YIe$HK | des
may be included or excluded as specific enbodi nents. Therefore, for
exanpl e, nodifications to polypeptides that include the coval ent attachnent
of glycosyl groups, acetyl groups, phosphate groups, |ipid groups and the
| i ke are expressly enconpassed by the term pol ypeptide. Further,

pol ypeptides 15 with these nodifications nmay be specified as individual
species to be included or excluded fromthe present disclosure. In one
enbodi nent, the nolecule is a pol ypeptd de or their related anal ogs or
derivatives thereof . According to preferred enbodi nent, the pol ypeptide is
sel ected fr BAersrdheryise é?ﬁé‘%b%@% Sél%‘l*ﬁca?éldé@b%i?*tl feryg wysfl én %%aecaplawgﬁ

Preferably, ufhesapliyoertd gai meah&ﬁﬁsdnh@s RRPAt d6mmbRIs Qhetd@dty (ROt her
preferred 20 enbodjnent, the ypeptide is a non-cyclic peptide. In stil

anot her pr ePltriagry skifl dnythprasFurt ﬁeun&ﬁf oibeise deuired Byeqoatleingulas irip e gr oup

conpri si ng epMliihdiRRIERiticaBE platad ErBahall iddMRicURS ShoulASTkd MeBORI08" 1S
i ntended to enconpass any formof "Insulin" as defined above mhereln one or

more of P he®aiHE> alchaBreRint Moot e penFplpRI E et HIRaL wBEHIo%! r epl aced
with an alt geimadd Wl dbivhe B€ifl and/ or wherein one or nore of the am no
aci ds has been del eted or wherein one or nore additional am no acids has

been added &p, Lhe. Rggg%p%gg}_}n%?eug h?%{grd '@ﬁ%‘tbgpé‘ﬁ!@l P&‘%ﬁnﬁ Sack Lfif ﬁstoeeg fromthe

group conpri sing a singl e substitution of
t he am no an@ddbwmkmmenﬁykasbaf@ﬁcﬂamndhwnpgm@ﬁxDMWPQE@% ambprowingr oduced by

recombi nant , DNA I 0, nsulin in
that the ani no é%d:gggg@pgggd?%{;éogtdf&ggp Ql{t%%\n%isd{e%%w dFénssIt{JB}t Pérfgig kai nis
replacedObquhwgmn@emmdwmmonwh@mnmmeéthrmﬂﬂma@h>@@msmhém@wﬂennwmus of the B

ch a! n. | nsu !e;!p'i]esgm@ﬁlghlﬁg tlogﬁ dp?e F‘Dl}l/;ﬂégﬁdlf (k)dv%z Ul‘, in@luﬁé@ér%gaﬁdeh Q?gpeh

rapi d-acting, parentera ring agent nsul | Ispro is a
human i nsul ¢mbalivadntsg bereioest fq@xanplapm@idlﬁ@tlmmgo pplypemdesr thht ip¢lodsdthe

covalent attachment of glycosyl groups, acetyl groups, phosphate groups, lipid groups
and the like are expressly encompassed by the term polypeptide. Further, polypeptides
15 with these modifications may be specified as individual species to be included or
excluded from the present disclosure. In one embodiment, the molecule is a polypeptide
or their related analogs or derivatives thereof. According to preferred embodiment, the
polypeptide is selected from Insulin analogues such as aspart, lispro and glargine..
Preferably, the polypeptide is a cyclic peptide. According to another preferred
20 embodiment, the polypeptide is a non-cyclic peptide. In still another preferred
embodiment, the polypeptide is selected from the group comprising eptifibatide, and,

atosiban .

The term “Insulin analog” is intended to encompass any form of “Insulin” as defined
above wherein one or more of the amino acids within the polypeptide chain has been
25  replaced with an alternative amino acid and/or wherein one or more of the amino acids
has been deleted or wherein one or more additional amino acids has been added to the
polypeptide chain. Insulin analogue is selected from the group comprising Aspart,

Lispro and Glargine.

Insulin Aspart is a human analogue that is a rapid-acting, parenteral blood glucose-

30 lowering agent. Aspart is homologous with regular human Insulin with the exception of



gl ucose-l owering agent. Chemcally, it is Lys (B28), Pro (B29) human

i nsul in anal ogue, created when the am no acids at positions 28 and 29 on

t he I nsulwo 2Bt1/aBmsn 10are reversed. Atosi ban- a synt hePCE/IpEpo/HE3689 s an

i nhi bitor of the hornobnes oxytocin and vasopressin. It is an oxytocin
receptor antagonist, is effective in the treatnment of an acute epi sode of
pretermlabor. It is a conpetitive antagoni st of oxytocin at uterine
oxytocin receptors and has been devel oped as a new tocol ytic therapy in the
treatment of preterm | abour. 15 Atosiban also called ADH (Anti-Diuretic
Hornone). Eptifibatide- is is an antiplatelet drug of the glycoprotein
Ith/Illa inhibitor class. Its a cyclid heptapeptide derived froma protein
found in the venom of the southeastern pygny ratt] esnake. It belongs to the
cl ass of th%S@%leé‘é?sfl‘éla"%?b‘fﬂ?lﬁlﬁl-n@Iaﬂjléipﬁ’-hé%éélaﬁpé’f%aﬁ’étlp eStRPBL etk isi bl y bi nds
to platel et frodh@d BPRcS BNt DRINOBBHOEEAPNY" refers to the process by which
an analyte of interest in a mxture is separated fromother solutes in a

m xture as S - LI f [ at.es, at e 1e i.ndividyal sol utes
of the nixtﬁ?@ﬁhg%#%@%d?ﬁ%oﬁéﬁqgﬁgPépﬁgﬁdgfh%ﬁggghﬁﬁd%foﬁgggﬁ?ﬁﬁence of a
movi ng phasegsiton 2i on fiedduamd-adbintsercpred bg ghysine dikigwp ergmiticsiaghrd@elrtd or mance
liquid chro . Vo e N I t . mt ogr aphi c
procedurg iﬁ%&ﬁ@%ﬁﬂ Hgﬂﬁgfﬂﬁngﬁgﬁgsé H%ﬁgég{%%aé%fﬁﬁé%%éﬁﬁﬁ?ﬁ§ﬂ§o|unn
packi ng ar ea sapakdctifdh ptromen! Bo@lrauc@-lnwerngrgyntand regular with little
variation fromthe sel ected size. Such chromat ography typically enploys

re:c atively hisgh Lgﬁ@d@dhﬁﬁ&n?aﬁ@lﬁn Fhiiillb%]dal’tﬁﬁsibl ra€&pid #Btid) @atcBiciil ‘biﬁ)wuri ty” f
refers to an roduct that es. not share t sane ure as t protein o
nterest . TRHCQFIATS @ony %?lﬁm%lﬁy ibrivduct 8—’5& a%red&%%‘h&umﬁwwﬁg} that has
been t ar get adhidgle, tchtell RGkih the aAsfdakids e pidigiokky2 SUid2g oh @it IAilihiBIghagent s was
Des | eader des B arginine Insulin Aspart precursor. This differs from

I nsul i n PRAspdFte6ybhossessing 5 an extension of 5 anmino acids at the
C-termnal of B chain, the 5 am no acids being Arg-Asp-Al a-Asp-Asp which
shows that Atosihapdi synfhetid neptidesis aminbipiterapf thsdiormanes eiyiacyendivesapicsspect to

Aspart. "I oR;ipa c{x;y{e}&nqgc%ﬂ&)lsé{nt&()ﬁstyélé?ﬁeéti% lﬁnotﬁi; et QIR OPRAR ul Rk odeQFM 1 ON

pairs with oppositely chargedions. Usually 1on pairing agents used in
RP- HPLC conpmicpm dabhy di s @anopoefityin ghtagonist of oxytocin at uterine oxytocin receptors

and has been developed as a new tocolytic therapy in the treatment of preterm labour.

15 Atosiban also called ADH (Anti-Diuretic Hormone).

Eptifibatide- is is an antiplatelet drug of the glycoprotein IIb/I1la inhibitor class. Its a
cyclic heptapeptide derived from a protein found in the venom of the southeastern
pygmy rattlesnake. It belongs to the class of the so called arginin-glycin-aspartat-

mimetics and reversibly binds to platelets.

20  The term “chromatography” refers to the process by which an analyte of interest in a
mixture is separated from other solutes in a mixture as a result of differences in rates at
which the individual solutes of the mixture migrate through a stationary phase under

the influence of a moving phase, or in bind and elute processes.

The term “High Performance liquid chromatography”, as used herein, refers to that
25  chromatographic procedure in which the particles (stationary phase) used in the column
packing are small (between 3 and 50 microns) and regular with little variation from the
selected size. Such chromatography typically employs relatively high (around 500-3500

psi) pressures.



10 that inparts certain hydrophobicity so that the ion pairing agents can
be retained on a reversed-phase colum. Typical ion pairing agents capable
of form nyoi2on/qp&i4ss with proteins may be used in the pPeTaR2010DBSE0SUr €
whi ch may include Trifluoro Acetic acid (TFA), Hexane sulfonic acid (HSA),
Pent af | uoro propanoic acid (PFPA), Triethyl am ne (TEA), Heptafl uorobutyric
acid (HFBA), etc. 15Specifically this disclosure relates to the use of HSA
and TEA in RP-HPLC preparative |inear chromatography as exenplified in the
preferred enbodi nents. HSA has a structure conposed of a 6C | ong
hydrocarbon chain with a sulfonic acid (S03-) functional group. In the
acidic pH, essentially belowthe pl v ue of a peptide/protein, all the

functional am no groups of the basic anm no acids such as Lzﬁine, Ar gi ni ne
and 20 Hi sThdicHe "prusineelsn t AY aafycathst dics ppieshaedheranesiafiie fue woul d be

positively phat0etin@Hs:. t PhlihRhandtakOMainSPraducOFRi. Phe HFArBX&tRsi N the
ionic formeven at | ow pH due to the high electron density on the 0-atons

which is atPsepitege! ighs Heulimatnatticpude &y figing ianpalingRgctth&agDes featrg

hydr ocar bond&iglgembitkulid Repad3ecubo Uhis Witttk s aRiIfd Lphit By hak@ehgt he
positively charged groups on the protein structure, This Interaction

bet ween 25 MSXEHINOhe 458 pdds Ao iAot stain ghry AmEenckds dF8Sr ever si bl e

conf or mat i OR@d-AGRARGpL AkpLWABCHDEHOKE iRt 3Dacdi¢ PAtiLIAR-an [dirS pWIllcCbheQERL | MRS
bring about a change in the selectivity of some inpurities during RP

chr omat ogr apHY FeSp8NiASPRfEry wel | known for i nmproving the resol ution of
protein peaks in the analytical RP chromatography. Whereas in the present
di scl osur e, “lion phizisg bgsaty” etysspaliydonip gempdBAdshibitern foni paps outh gp@dtihe yi el ds
and purity [ e i wel riethyl am ne
(TEA) as a Q%#%h%ﬁ%&%£?§ﬁ8%§%$¥%§%§%%%?hé u?%g&fﬁ%mggg'%Pﬁﬁfﬁckﬁ% f or m of
ti ght bdfdsthanichpetts eeripindydiopkobicty sathaethelign gampigoagens tan bei rghimed boadi ng
(prepar at or di i AL .8l it - s Wi
chronatogra%ﬁ%?gﬂ%ggéﬁ%%?%ggpﬁ¥g?ﬁbﬁg%%%%%gP%%F%fxgg%vggﬁg%gﬁ%W#%re used in
RP chr omat oppogeph ynawtbe obed ibthg prdsenwdisclewrcelith mey oolvdaBiluto Adptic acidl yt e

nol ecul es t n t -' 1 hi CRr tions

ol ut e the some)” ssfte st 2k WY, PAAIEoRoRhol GUErERT AR

di scl osur e hinke (Heet detaflupfobutyiisapt GFPEA)adtcohol , et hanol , net hanol

di et hyl f or mram de etc. "Desocta "is a product related inpurity that gets
gener at asl  dBfdcit@altyhdis disylpSirdefadds itOfhe BQSH IS AQd TRA i ROGEISC prépardtise

char 2ot et 25 DY SSku DTS TEL 8 MRRe P s e
are product stfetuigd eshmpoaplinvf tai € 1ddgahydy@atbon chain with a sulfonic acid (SOs3")
functional group. In the acidic pH, essentially below the pI value of a peptide/protein,
all the functional amino groups of the basic amino acids such as Lysine, Arginine and
20 Histidine present on the surface of the protein structure would be positively charged
due to protonation. SO;™ group of HSA exists in the ionic form even at low pH due to
the high electron density on the O-atoms which is attributed to the inductive effect
shown by the 6-C long hydrocarbon side chain. The SO3s~ group would specifically
target the positively charged groups on the protein structure. This interaction between
25  HSA and the peptide would bring about a miniscule and reversible conformational
change in the protein 3D structure. This would sometimes bring about a change in the
selectivity of some impurities during RP chromatography. HSA is very well known for
improving the resolution of protein peaks in the analytical RP chromatography.
Whereas in the present disclosure, it has been observed that HSA helps in improving

30 the yields and purity levels in preparative chromatography as well.



generated during reaction intermedi ates sonme are generated during process-
These inpurities are fornmed because of nmultiple reaction steps involved in
t he procewe 20fi/di8p@separati on of Atosi ban. 0.86RRT, 1.22RRT/IBH1&RRF8%|Nd

2. 1RRT are inpurities forned because of nultiple reaction step involved in
the process of preparation of eptifibatide. They are typically reaction

i nternedi ates and sone are generated during the process. There can be

i nt ernedi ates whi ch have protected groups that prevent them from converting
into the 20product. The present disclosure relates to the use of ion
pairing agents for obtaining substantially pure Insulin anal ogs and peptide
in the range of 90% 100% Insulin anal%gues maybe selected froma group
conprising of Aspart, Lispro and G argine.Protein or tide is Atosiban
and eptifi b%{fl?tapé amgis) (TEAY agthwelbjoeetn gt Peiee cBlsdes b gr@f)egslart@ fegnuse

atl east 0. 054idn0 bt MM ¥is b it erdda) bhnpByA0RNMighdh RL&hg (JrfRrddrpcess i s
based upon RP-HPLC, Most rlge}f%?tgbl |onyBa?r|yng a gnt i's %é%ﬁ% nr?he range

of 0.05% | odopsipg)to lmPI@)VeE’éﬁ],fi‘SWQP‘&‘WGWh?B kkrapaog@Pst at i onary phase ready to
bind to the analyte of interest, followed by |oading wherein the crude or

the i npure torger¢ aloditiont alhmbmgolamlvamtalﬂgat geusedpa&atirantatograghy tvhigh st at i onary
phase. TE' e §tq5@ér%ohc%m%ace%gf gglgtttheaana g? V\fnglgéu?es % bﬁ@ ?outlil% g‘tﬁtﬁona%g)@laﬁ%%@ r. The

gradients used are su 0 variration wth respec e peptide 5to
be puri fi edat Hipler fcpmcsntrasmmpeloife thheamqy. OGeiess bigpigé ImOIdIﬁ!Bt.Sl aresusephml thyi ng

nol ecul es f{n%}nm &gg(hl(%gl% CRL aéc@{oﬂlQrHE heg}ﬂ;%/m}l o%fy q. tEtﬁ ﬂHXtIH& oPn a

rever sed- phase 1iquid chronmat ography era 't he c um is
packed wi t hdinethetfoumamidenvdtong a particl e di aneter of about 5-40 la, nore
preferably about 10-40 la, and nost preferably about 10-13 IL.t. 10

Preferably, “bdects ols Lanﬂstodms rédat@0@usityZ@atOfetsadatibted Q0riOMO 13Pgsikdtions, nore
preferably about 100- stroms.. I n context of the nt dl cl osure
the poré®si Y& %#th‘? W@C“F% ‘ilﬁ aéf?élaediW et YRGS ti‘%&a‘ﬁag FTBP&*‘. This is

fol | oned byovasBichgn bDInk@iRMEItS deloghound nol ecul es, el uting the bound

0.85RRT, 0.9RRT, 1.05RRT and 1.07RRT are product related impurities that gets
generated during reaction intermediates some are generated during process- These
impurities are formed because of multiple reaction steps involved in the process of

15  preparation of Atosiban.

0.86RRT, 1.22RRT, 1.8RRT and 2.1RRT are impurities formed because of multiple
reaction step involved in the process of preparation of eptifibatide. They are typically
reaction intermediates and some are generated during the process. There can be
intermediates which have protected groups that prevent them from converting into the

20  product.

The present disclosure relates to the use of ion pairing agents for obtaining substantially
pure Insulin analogs and peptide in the range of 90%-100%. Insulin analogues maybe
selected from a group comprising of Aspart, Lispro and Glargine.Protein or peptide is

Atosiban and eptifibatide.

25 It is an object of the present disclosure to use atleast 0.05% to 1% (w/v) of an ion
pairing agent wherein the process is based upon RP-HPLC.Most preferably ion pairing
agent is used in the range of 0.05%-1% (w/v).

In a broad aspect, the present disclosure relates to the use of ion pairing being

employed for purifying a protein of interest comprising the steps of:



analyte fromthe stationary phase and regeneration to renove any tightly
bound 15 nol ecul es that does not elute with the given elution conditions.
5% 65%f wernoumsmsgani ¢ nodi fiers are used for equil i brariiBwiengssswashi ng
such as acetonitrile, isopropyl alcohol, ethanol, nethanol,

di met hyl formam de etc. The purification is carried out at a pHin the range
of 2.5-8.5. The medi um of the colum may be any suitable material,

i ncl udi ng pol yneric-based 20 resin nedia, silica-based nedia, or

nmet hacryl ate nedi a. One aspect of the present disclosure resides in the use
of ion pairing agents in RPHPLC preparative |inear chromatography for

obt ai ni ng substantially pure proteinsl@and peptides. Typical ion pairing
agents capable of fornming ion pairs with proteins may be used in the
present di sEAGRRIRONR| kSRD Hhgysttioanmdbastr iepdyutr finhée thecanglyicdof Mt Hexane

25 sul f oni crmeivel bHIMing WEREATHUMIR P IHRRAPGL haltGihibobBRED) the éﬁfag&tﬁayl ani ne
(TEA), Heptafluorobutyric acid (HFBA), Heptafluorobutyric acid (HFBA), etc.
Speci fi cal | §2s6%] tgroagfs%f gatinnarymbpsst B parierelogdd shp flagaatg Rfabpenl i RP

prepar ati veszdd Aeal TREEQAIRAS 0ca RRYsuBR X afttibh vl résPecE bR sehsit peftre

enbodi nents. HSA has a structure conposed of a 6C | ong hydrocarbon chain
with a sol fhe®udbsd (S03-) functional group. 30In the acidic pH,
essentially below the pl value of a peptide/protein, all the functional 11
am no gr oup$hofird keepbefsihe @pdeso hacindmveavushpadyihy snae@pleArfginninnstuen d

Hi stidine p t.he . p M r u %Hl e
positively %: Zaﬁlg}é%%gﬁeﬁ}t I(S)E(}pﬂr; tﬁ%ﬁrg’? t|fu{)etrs1 %‘Iah{a&%%dg)-h E%rlglg%i c\r/\h/c?)ou s%ggi fically
target the pdwiniPydépblgithe gadnyispagsd onthtamecdpmohaying agtartielet dignecter A HSA
interacts w I be 5
exposed onV\% Ogt égfgf%g}é&gﬁ?ﬁfﬁgﬁ%%@%ilh%\/\%% n\}\%fjpﬁpﬁr%flrgbgﬁt;e\i\??g%

hydr ophd®i cPreferabth ¢heepotvamt hagfa poteesizernf @beut tl DGR angigmai mprevpaaferaklys pept i des
WOUl d b ring 15%99}60- O%Q%sﬂgﬁ?llgc&ncg& bf tﬁgglégetn{ Yibdidburekt drési}/ee(ffxgéggi}l known f or
i mproving the resolution of protein peaks 1 n the analytica

chr omat ogr apdeied twreelismiinl 0vagymomsent di scosure, it has been observed that
HSA helps in inproving the yields and purity levels in preparative 10

chr omat ogr aphiy iasolekd by WdskihflYd rémoveehd Tied)ndhscwey; kiitihg theheouad m | ar way
as HSA, TEA ion pairg with the negatjvely charged noi etieshon t he protein
surface and®1nct E@E‘e “t Wé“’ﬁ%r%‘ﬁ%%‘?(fcfeﬁ SBHIOR HE THPECe RS lghtly boun

15  molecules that does not elute with the given elution conditions. 5%-65%of various
organic modifiers are used for equilibration and washing such as acetonitrile, isopropyl
alcohol, ethanol, methanol, dimethylformamide etc. The purification is carried out at a

pH in the range of 2.5-8.5.

The medium of the column may be any suitable material, including polymeric-based

20  resin media, silica-based media, or methacrylate media.

One aspect of the present disclosure resides in the use of ion pairing agents in RP-
HPLC preparative linear chromatography for obtaining substantially pure proteins and
peptides. Typical ion pairing agents capable of forming ion pairs with proteins may be
used in the present disclosure which may include Trifluoro Acetic acid (TFA), Hexane
25  sulfonic acid (HSA), Pentafluoro propanoic acid (PFPA), Triethyl amine (TEA),
Heptafluorobutyric acid (HFBA), Heptafluorobutyric acid (HFBA), etc.

Specifically this disclosure relates to the use of HSA and TEA in RP preparative linear
chromatography as exemplified in the preferred embodiments. HSA has a structure
composed of a 6C long hydrocarbon chain with a sulfonic acid (SOs") functional group.
30 In the acidic pH, essentially below the pl value of a peptide/protein, all the functional



Anot her obj ect of the present disclosure relates to the use of ion pairing
agent which 15 hel ped in changing the selectivity of an inpurity which is
very cl oswDyorglisted to the protein of interest and wasPaTAB2000/033689Cer n i n
the purification. The inpurities are mainly product related. The inpurity
t hat has been targeted in the Insulin Aspart crude by using ion pairing
agents was Des | eader des B Arginine Insulin Aspart precursor. This differs
fromlnsulin Aspart by possessing an extension of 5 20 am no acids at the
C-termnal of B chain, the 5 am no acids being Arg-Asp-Al a- AspAsp whi ch
shows that at acidic pHit has an extra positive charge with respect to
Aspart which would be a target for HSAl In Insulin Gargine, HSA helps in
separating the Insulin G argine precursor as it possesses extra positive
char ges t hapmip&toupt off the basicrpminopcyisrech sswisine givgtsrand Shdidine gfesethe present

di scl osure p$ikhericoer 8RR Whichie Rbull BE polesiclyeRaREPLR! (B pRN&RLA t er the
protein Ioadlng@mas i ncreased.. The effective perfornmance of the present

di scl osure FBYRPT egotmEcyhencyifigtbitras tetropitiytly chasendisraps o hePraite
chr omat ogr aghicirdIak HSA ihRrdbR wihemb subt@ cRifgdalht 83N Erolier N kGuIabe engt h of
the buffer for efficient purifications. he pH of the buffer system

12 T
i nfl uences SEPIAY BhHswEsHrhea NgteiR Wieh BpHEBReETy itohykebsbititashe The change

in pH attri butfdr tharihtbidctibh fof @ISR 1S 8REs MptieRATRE BETaBbYt sS@R/aki on,
affect the nobility of conpounds in the columm. 5The foregoing descriptions

of speci fi cPERBUERINENES Aol Ve avelkagwhor dnrgyipg the sesgluonefddirip 8epks or

pur poses of in fht UsdiyRhl RP cBREhalRREkY. PVh@s i ARYpradeht MifosiratieRsiesteh 0 be
exhaustive or to limt the disclosure to the precise forps disc|osed.

Vari ous modP¥FREd itshdiSandelpnim denranee fieeviglds epdh Perity dexrlselly BIFPAHRC above
t eachi ngs. uﬁmag@hhn@mswemny nodi fications may be nmade to adapt a
particul ar situation, material, conposition 10 of matter, process, process

step or ste . j i SPi.r 1 t. .
disclosure.Eﬁy?ﬁgﬁ%%ﬁﬁgg%?§%2¥?gﬁ§Hgfgﬁwﬁgg%%ggﬁgbqgéﬁgfpﬂﬁﬁﬁp eescope of
the cl ai ns apeévetiechatged erowtics onTthe prosohnwolkepnd afcraakee thensdeophobiptylofcat i on i s
further ela with the help of follow ng exanpl es. However, the

Qﬁog}te‘?
exanpl es shou not be construed to limt the scope 15 of the disclosure.

The foll ow n xanpl es. are provided to further illustrate the odi nent s
of the pr esoneia R bR RereRtt a B oIt RS Poor PREES 4t ¥EbBe of 1 he
di scl osus e. hdlpddl ie chii@ihgahesdetpiisadt Mfimphaseviidnal veiygidselpeclius@eh thot her

procedures, nethodol ogi or technigges knawn to those skilled in the art

i es,
may al t er naPioWL §f e dRGVasHnAHOT R PeeTLig ths RUIECY e r st andi ng can be obt ai ned

by reference to the follow ng specific exanples, which are provided for
pur poses of Thg [ipeyritigs fremaghy Prodvad relzted. dde impirién thahas de¢n taigeted lethgcope of

the di scl osyi@in Aspart crude by using ion pairing agents was Des leader des B Arginine Insulin
Aspart precursor. This differs from Insulin Aspart by possessing an extension of 5

20 amino acids at the C-terminal of B chain, the 5 amino acids being Arg-Asp-Ala-Asp-

Asp which shows that at acidic pH it has an extra positive charge with respect to Aspart

which would be a target for HSA. In Insulin Glargine, HSA helps in separating the

Insulin Glargine precursor as it possesses extra positive charges than that of Insulin

Glargine.

25  Yet another aspect of the present disclosure is the increased purity of the desired

protein even after the protein loading was increased.

The effective performance of the present disclosure requires the individuation of right
combination of the chromatographic matrix to be used, the pH value and the ionic

strength of the buffer for efficient purifications.



EXAMPLES: Control 1 25 Crude Insulin Aspart material of purity of -75%
was diluted 10 tinmes with purified water and | PA was added to a fi nal
concent r avpan11afisBE% Crude m xture was purified on a KromraSiBIwWw/(B®» A - 13
iLt -C8) colum. Mbobile phase A was 250 nM Sodi um acetate, pH 4.0 and the
nobi | e phase B was |sopropyl alcohol. A Gadient Elution of 15%to 18% of
nobi | e phase B in nobile phase A over 20 columm vol unes. Separation of 13
desocta Insulin Aspart was observed but desl eader desB-arginine Insulin
Aspart precursor separation was not achieved. The overall purity came to
-90% EXAMPLE 1 Crude Insulin Aspart material of purity of -75% was
diluted 10 tines with purified 5 wated2and | PA was added to a fi nal
concentration of 5% Crude m xture was purified on a KromasilTM (100 A -13
i Lt -C8) colltmpt ol hudtep patsa mﬂ%eﬂ%%@arﬁ@m{w@ S yderpoisAf (wv) in

250 mM Sodi wmhReRIsaes cRided i pANdirbiied Matid ifRRAS &R Wadhrdnk@iipRy| al cohol .
A G adient El ulﬁ)l on of 180/5g /pof nobi | e phéase Bin IﬁDbl | e phas% %\ over 20

col umm vol u?F@%ratl%éff%H@FﬂOBWtYdffCP-lSWUé‘flsflpélieéﬁ{W renoved desocta Insulin
Aspart and 10al so reduction of desl eader desB-arginine Insulin Aspart
precursor froma level of - 2.77%to |l ess than 0.27% was observed and the
overall purity achieved is of -97.85% Control 2 Crude Insulin Aspart

mat eri al 5 of TRYUFdrksiRf desdrfifowa st dpdeificeembbdinidnf¥ESE W tilespitr éh'édl@drewat:er and
et hyl al cohol was added tOR/? E@nal concentration of 10% e mxture was
15 purifi oG KPORUES T (UpiErtAn 24 dectiptieag)Thex Pgnip! %ﬁ}ﬁe & Bhase A was

25mM anmoni eiRasstikOhat & lhﬁnt251Q aMtiseed um @e giradie, fdamks 4diiRed theusobil e
phase B was ethyl. al cohol .. gradl en t eI.utl of 26% 32% of hil e phase B
in nmobi | e pHadi&catiopyud vsgatiasp oo Sl e Eew Phae e AR et 4 e FYb ni ne

I nsulin Aspaniy ROEGHISR miyetGRI 1§ h@M apdredtddr smiatlo@%a&@laﬂ,%mﬂdmodes octa
I nsulin Aspa npurity was renoved 20

| et el d the cosyl ated
I nsul in %sp&#lpatfﬁéé’r‘?céﬁd?f%‘ifssfﬁk@rﬁr S%8B% 1% th‘i"lgg “"eFﬁ%%b?}@rS&(me Oﬁg“rglpf %Chl eved is

of -94% disclosure. All such modifications are intended to be within the scope of the claims
appended hereto.
The technology of the instant Application is further elaborated with the help of
following examples. However, the examples should not be construed to limit the scope

15  of the disclosure.

The following examples are provided to further illustrate the embodiments of the
present disclosure, but are not intended to limit the scope of the disclosure. While they
are typical of those that might be used, other procedures, methodologies, or techniques

known to those skilled in the art may alternatively be used.

20 A more complete understanding can be obtained by reference to the following specific
examples, which are provided for purposes of illustration only and are not intended to

limit the scope of the disclosure.
EXAMPLES:

Control 1

25  Crude Insulin Aspart material of purity of ~75% was diluted 10 times with purified
water and IPA was added to a final concentration of 5%.Crude mixture was purified on
a Kromasil™ (100 A -13 p -C8) column. Mobile phase A was 250 mM Sodium acetate,
pH 4.0 and the mobile phase B was Isopropyl alcohol. A Gradient Elution of 15% to

18% of mobile phase B in mobile phase A over 20 column volumes. Separation of



EXAMPLE 2 Crude Insulin Aspart material of purity of -75% was diluted 10
times with purified water and et hyl al cohol was added to a final
concent r avpan11afis¥8% Crude m xture was 25 purified on &CKnBaeHi3Fdd (100 A
-13 iLt -C8) colum. Mobile phase A was 1% Hexane Sul fonic acid (HSA) (wv)
in 25mM anmmoni um sul phate in 250 M sodi um acetate, pH 4.0 and the nobile
phase B was ethyl alcohol. A gradient elution of 25% 35% of nobil e phase B
in nobil e phase A over 20 columm volunmes. The addition of HSA reduced

desl eader desB-arginine Insulin Aspart precursor froma level of -3%to

| ess 14 than 0.3% The desocta Insulin Aspart was conpletely renoved and

t he nonogl ycosyl ated Insulin Aspart | é&¥els was reduced from-2%to 0.3%
The overal | purlty achieved is of -98% Control 3 5 Crude Insulin Aspart

mat eri al of AR tHYsubp A7 Wrsokspved Syt floslqareredesRrarginipe dppiie ARat er and

met hyl al coﬁ@&urymepa%&dw&sqloaacﬁﬂeo@i TROSCRNuALI@Rc & ~0b8% Crude m xture was
purified on a Kromasi| TM (100 A -13 i Lt Cé)) colum. Mbbil e phase A was 25

MM amoni ungg ¢ in 250 mM Amoni um acetate, pH 4.0 and the nobile
phase B was | cohol . A gradient elution of 45% 55% of nobile phase B
in nmobile phase 10 A over 20.columm volu esl| eader, des%}gar gi ni ne

Insul i n Asp&FHde Spsulin Asert PRGUR &b Pfl?‘éfrﬁf ~7Péo\5}%*rs lrutegz‘«% s vatsPyriisd 105 The

nmo gogl yCcos bevﬁtteleﬁldlmzs thlab BddR8 n;ae][ final B&zﬂééﬂnfaﬁordéfg‘mgl)_ﬁdé hoMmara s ﬁlrg‘l%:j bh cigt
reducti on. ere UCtIO WwWas rom to e OCt suli.n art
reduced f roffSToe% O(I?Qegsl%lhaw) C%W“M%blé@g?sﬁﬁ W*ﬁul %Hé%aﬂfis of -89%

ig EXAMPLE a{r]s@(wgie;ﬂ %@%Mmoﬂﬁﬁaicétat&ﬁiffil olahd %E lnmbmd Ismsegi gaﬁlz%rw%& d: | ut ed
tinmes wt rifl e ter and cohol was a to a tlna
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also reduction of des eader esB-arginine Insulin Aspart precursor from a level of ~

2.77% to less than 0.27% was observed and the overall purity achieved is of ~97.85%.
Control 2

Crude Insulin Aspart material of purity of ~75% was diluted 10 times with purified
water and ethyl alcohol was added to a final concentration of 10%. Crude mixture was

15  purified on a Kromasil™ (100 A -13 p -C8) column. Mobile phase A was 25mM
ammonium sulphate in 250 mM sodium acetate, pH 4.0 and the mobile phase B was
ethyl alcohol. A gradient elution of 26%-32% of mobile phase B in mobile phase A
over 20 column volumes. The desleader desB-arginine Insulin Aspart precursor
reduced from a level of ~2% to 1%. The desocta Insulin Aspart impurity was removed

20  completely and the monoglycosylated Insulin Aspart was reduced from ~3% to 1.3%.
The overall purity achieved is of ~94%

EXAMPLE 2

Crude Insulin Aspart material of purity of ~75% was diluted 10 times with purified
water and ethyl alcohol was added to a final concentration of 10%. Crude mixture was
25  purified on a Kromasil™ (100 A -13 p -C8) column. Mobile phase A was 1% Hexane
Sulfonic acid (HSA) (w/v) in 25mM ammonium sulphate in 250 mM sodium acetate,
pH 4.0 and the mobile phase B was ethyl alcohol. A gradient elution of 25%-35% of
mobile phase B in mobile phase A over 20 column volumes. The addition of HSA

reduced desleader desB-arginine Insulin Aspart precursor from a level of ~3% to less



20 Amoni um acetate, pH 4.0 and the nobil e phase B was net hyl al cohol. A
gradient elution of 55% 65% of nobile phase B in nobile phase A over 20
col um voworeesl/01§h6 additi on of HSA purified desl eader ®#eTBBZNYDIZSSE

I nsulin Aspart precursor froma level of -2%to |less than 1% The

nonogl ycosyl ated Insulin Aspart inpurity was reduced from3%to | ess than
0.5% The desocta Insulin Aspart reduced from-10%to 25l ess than -2% The
overall purity achieved is of -92% EXAMPLE 4 Crude Insulin Aspart materi al
of purity of -67%was diluted 10 times with purified water and net hyl

al cohol was added to a final concentration of 10% Crude m xture was
purified on a Kromasi| TM (100 A -13 ill4 -C8) columm. Mbbile phase A was 1%
15 hexane sulfonic acid (HSA) (W v) in 25 nmM amoni um sul phate in 250nM
amoni um aclet 83%pHe odesged tRRlirpBisPEt prats oBPigiey feened antotiel . A

gradi ent el foh@dycBdy 1AL s %A phrt MRBE s PSR Boh R27ADBI 3, PSR el OVer 5
col umm vol unes foll owedfbﬁOSS/e 65% of nobile phase B in nobile phase A

over 20 col DYFHY dHaypbis 0 addition of 5 HSA purified desl eader
desB-arginine Insulin Aspart precursor froma level of -2%to less than 1 %
and nongl ycGemiraltded i npurity from-3%to 0.6% The desocta Insulin Aspart
reduced from-10%to |less than -2% The overall purity achieved is of -92%

EXAMPLE 5hcbuﬂef1ﬁsnglu lAlsparAspRIidl dﬁ@hﬁt@lih(ﬁ|~6¢{/o \péﬁr%ihtédqfo mﬁela %i‘t{lﬁﬁnﬂi;ceh ut Ied 10
times with purifie 0 water and nethy cohol was_ added to a fina
concent r at i JACHFdH8 ylcamé%‘ V}ﬁ%ﬁﬁ?detoveaé“aiawmt@ambﬂf io%%ﬁé%fnrw( 100 A -13
i Lt - C8) colvampurifidbi b &rhage A)MAs 141 %0-EexanmnSMobdnpiasasivas 0HeAY (W V) in
25mM anmoni um sul haﬁ?ﬁ in SO%gmmnj um acetate, pH 3.5 apd the nobil e
phase was nEPRYHUYSERAYE BROMEm APl B ‘95l dbrmebicnrlBia R phase B
in nobil e phasethylawshol 28 gdchiBlution lobinEs-55% 2 f kobilasidicd B dimetile piAe puri fi ed
nongl ycosyl ated lLnsulin art froma leyel of -3%to |less than 0.4% The
desoct a P nsth PH" &prQL‘Pnr‘g% Ed TL? &ﬁﬁle-afﬁwge@%'afgé@%e KU AtBAt BIRENer al |
purity achi ededdifenDh 1evBI036 ~2C0 RS fe@d théh 1%. The monoglycosylated Insulin Aspart

impurity did not show any significant reduction. The reduction was from 2% to 1.5%.

The desocta Insulin Aspart reduced from ~10% to less than ~2%. The overall purity

achieved is of ~89%
15 EXAMPLE 3

Crude Insulin Aspart material of purity of ~67% was diluted 10 times with purified
water and methyl alcohol was added to a final concentration of 10%. Crude mixture
was purified on a Kromasil™ (100 A -13 p -C8) column. Mobile phase A was 1%
Hexane Sulfonic acid (HSA) (w/v) in a 25 mM ammonium sulphate in 250 mM
20  Ammonium acetate, pH 4.0 and the mobile phase B was methyl alcohol. A gradient
elution of 55%-65% of mobile phase B in mobile phase A over 20 column volumes.
The addition of HSA purified desleader desB-arginine Insulin Aspart precursor from a
level of ~2% to less than 1%. The monoglycosylated Insulin Aspart impurity was
reduced from 3% to less than 0.5%. The desocta Insulin Aspart reduced from ~10% to
25  less than ~2%. The overall purity achieved is of ~92%

EXAMPLE 4

Crude Insulin Aspart material of purity of ~67% was diluted 10 times with purified
water and methyl alcohol was added to a final concentration of 10%. Crude mixture

was purified on a Kromasil™ (100 A -13 p -C8) column. Mobile phase A was 1%



20Partially purified Insulin Gargine material of purity of -94% was
diluted 3 tines with purified water and net hyl al cohol was added to a final
concent r avpan11afis¥8% Crude m xture was purified on a KrPomaB201T/M36800 A - 13
iLt -C8) colum. Mobile phase A was 100mM amoni um sul phate, pH 4.0 and the
nobi | e phase B was nethyl al cohol. A gradient elution of 51% 59% of nobile
phase B in nobile phase A over 20 colum 25 volunes. The Insulin d argine
precursor levels were reduced from-2.0%to 1.2% and DesB32-R I nsulin

G argi ne was not reduced. The overall purity achieved is of -97.5% EXAVPLE
6 16 m xture was purified on a Kromasi| TM (100 A -13 iLt -C8) col um.

Mobi | e phase A was 0.5% Hexane Sul fonilg acid (HSA) (w v) in 100nmM anmoni um

sul phate, pH 4.0 and the nobile phase B was net h?% al cohol . A gradi ent
el ution of BLGESYHHE a%ﬁi%%ﬁb@@ BN Anpeppmeulphals i 2A0BYEAMOGIEs| ym

vol unes. Th@cead:dplt{I4mnefthelﬁ§4%ﬂ@gﬁdsé B%S%eh‘gﬁﬁl&dhﬂl W argtdeRseauosor froma
| evel of -2.5%to | ess than 0.38% and DesB32-R from 0. 7% to |l ess than 0.2%

The over al | Saf mpbilsciasa3 dn mebilsiphassg sygr Sporgum yolumesdplqwer by S3%r i fi ed

I nsul in Li spso ofeioBild plas®B i HobllypiRe A L1 YRS Ithd V1@Hes3Thd AREiowidrh purified
wat er and acetonitrile was added to a final concentratl on of 10% Crude 10

mi xt ure wasHptmurifighdesisads desErragniperfnsylinogspart pregursqrifromesievel of g 1o Mobi | e

phase A wasiclhdd i 8t byd malﬁglyr&sﬂimnpw{yvaom n3200 mwomeeisgouﬂmﬁéah@rl de and
100mMM Tri s, pH85andthe bile p was_acetonitrile. radi ent

el ution of 23t3edretomyl W@Od?ﬁéé‘@ﬂs% TWanEPWag@lweév@ﬁ ocol um

vol umes. The addition of TEA purified desl eader desB- Arginine Insulin
Li spro precEXaMPLI§el of 15%to | ess than 1% The 15overall purity
achieved is of -97.5% 17

Crude Insulin Aspart material of purity of ~67% was diluted 10 times with purified
10  water and methyl alcohol was added to a final concentration of 10%. Crude mixture
was purified on a Kromasil™ (100 A -13 p -C8) column. Mobile phase A was 1%
Hexane Sulfonic acid (HSA) (w/v) in 25mM ammonium sulphate in 250mM
ammonium acetate, pH 3.5 and the mobile phase was methyl alcohol. A gradient
celution of 55%-60% of mobile phase B in mobile phase A over 20 column volumes.
15 The addition of HSA purified monglycosylated Insulin Aspart from a level of ~3% to
less than 0.4%. The desocta Insulin Aspart reduced from ~10% to less than ~1%. The

overall purity achieved is of ~90%.

Control 6

20  Partially purified Insulin Glargine material of purity of ~94% was diluted 3 times with
purified water and methyl alcohol was added to a final concentration of 10%. Crude
mixture was purified on a Kromasil™ (100 A -13 p -C8) column. Mobile phase A was
100mM ammonium sulphate, pH 4.0 and the mobile phase B was methyl alcohol. A
gradient elution of 51%-59% of mobile phase B in mobile phase A over 20 column

25  volumes. The Insulin Glargine precursor levels were reduced from ~2.0% to 1.2% and

DesB32-R Insulin Glargine was not reduced. The overall purity achieved is of ~97.5%.
EXAMPLE 6

Partially purified Insulin Glargine material of purity of ~94% was diluted 3 times with

purified water and methyl alcohol was added to a final concentration of 10%. Crude



Control 8 Atosiban crude after one step of purification is at a purity of
-95% The elution pool of first step is diluted in such a way as to get
final solwenvigusmentration to 5% The |oad is then puripCiras206ns58ai so
(120A- 10l1a-C8) colum. Mobile phase A was 50mM acetic 5 acid and nobile
phase B was Acetonitrile. A gradient elution of 9%to 12% of nobile phase B
i n nmobil e phase A over 15 col um volunes followed by 12 to 17% nobi | e phase
B in nobile phase A over 10 columm volunmes was carried out. The purity

achi eved was -96% showi ng conpl ete renoval of only 1.05RRT inpurities. The
0.85RRT and 0.9RRT inpurity did not show any reduction. 10 EXAMPLE 8

Atosi ban crude after one step of puriﬂ6cation is at a purity of -95% The
elution pool of first step is diluted in such a way as to get final solvent
concent r at i Bix{Is Wgspurifizd Opaéﬂowﬂ%gﬁo A3 #i- €%|> @hlnal Mebdoplpiod Aes 101a- C8)

col um. Mbpke, RHARE SEONRSacl )hﬁ%)aiﬂeloﬁhih/pﬁtﬁiﬁbﬁuﬁcsh@hitb‘?ﬁ 40Why) in 50mMM
acetic acid and m)blleﬁgh se was Acetonitrile SZ]“g/gralent el ution of

10% t o 17% BF MHF Pdasshes methy! alsphol &t sradicat pluirpert 25088 hmPdr umes was
carried out phalbe @ddeiviie PRasefa b@é\zb%mﬁ JomlnthCT&a@dnﬁntoh@smulsurifi\édto 98. 6%
show ng conPI ete repoval of 0.85RRT

i mpurities. e Glareing precrsp i %]reuﬂé’fﬁ ?érto ﬁ“eth@t%%/ GFd B?ﬁﬁﬁ |Rc%‘f“il onis at a

purity of -85%:¢to Ieeth@l W2d.OmheRReMIl Blritg AcHidvedls ot @mobs di luted in such a way
as to get final soI vent concentration to 5% The load is then purified on a

Dai so (120A ) columm. Mobile phase A was 50mM phosphat e buffer at
pH 8.0 and ase B was Acetonitrile. A gradient elution of 18%to

24% of nobi ase B,in nobjle phas over oI u umes s carried
out. The puP?rtl5 Yaified, Sulith 5isers ﬁﬂaﬁﬂﬁmtsmg?w Gl wﬁ Ges Yithog t o
-0.6% The ﬁlﬁlfﬁdgxwraﬂdn@%hﬁrﬂe was ad@dd foemamealdeont ieratlon06RRP,aaedd. 07RRT

L mpuri ti 16° {n?xq[I&g gvgs E)lgl‘lf{pd on a {(())IE’IZ(IJSII 1‘9(1188/0 A —I}E —Egﬁl\({ﬁllfn% %/[obile phase A was
1% Triethyl amine (TEA) (v/v) in 20 mM magnesium chloride and 100mM Tris, pH

8.5 and the mobile phase B was acetonitrile. A gradient elution of 24%-30% of mobile

phase B in mobile phase A over 25 column volumes. The addition of TEA purified

desleader desB- Arginine Insulin Lispro precursor level of 15% to less than 1%. The

15 overall purity achieved is of ~97.5%.



At osi ban crude after one step of purification is at a purity of -95% The
elution pool of first step is diluted in such a way as to get final solvent
concent r awpanitams8BE% The |oad is then purified on a Dai POT(RAGMKES3EHLa- CB)
colum. WMbbile phase A was 0.2% Triethyl 5 amne (TEA) (v/v) in 50nmM
phosphate buffer at pH 8.0 and nobil e phase B was Acetonitrile. A gradient
elution of 20%to 24% of nobile phase B in nobile phase A over 25 columm
vol unes was carried out. The addition of TEA hel ped in increasing the
purity to 99.14% showi ng conpl ete renoval of 0.95RRT, 0.97RRT inpurities
and 50% reduction in 1.05RRT and 1.07RRT inpurities. 10 EXAMPLE 10: Crude
Eptifibatide is at a purity of -58% Ibad is prepared by dissolving the
crude in 50mMM acetic acid and 5% acetonitrile. The load is then purified on
a Daiso (126#8@al8 - C8) col uim. Mobile phase A was 0.1% Trifluro acetic acid
(TFA) (v/v) and nobile phase B was Acetonitrile. A gradient elution of 8%
to 14% of mbbisiben phdsatcBonerstep®f pwifichgonpih atsepuityoafe V525 Tisodlutivn puvdlofines was

chow ng conBat i st %l s helcP ity s PEG SARAAR b 3% PRI [0 0710 s,
Preferred eﬂlbmdumﬁﬂdtcm a)lDaltﬁm@ZMeM?%)chomnoMmbée hlzweAbwrﬁOdM gleised. A
per son of. 0L AR Mot b i L Al HON A GRLL A orBONEMEE o i Cer tai

modi fi cafi ons wou C W thin ings of this disclosure.

Ther ef ore, plwec Bohnmblaghast & oer éﬁl@ulhuhntyelusteu(ﬂulbwed by detted ffiomeobilne true

scope and c {.0 e I r {CREO gr aphic

process forg%hf?;f }nc%f)llglg“n %%gg gelg Ciod]%%f %un%%%x%agﬂ%g ﬁ'av?fri]eggﬁtgl east one

rel at ed i npeghieved malﬁ6%rf@owm Mrpﬂﬁtq sinmyals blepnlpfl. GRFToyninugtiP-THPLC wi t h an

ion paring ggentThav. Eﬂﬁu‘: %Qtﬁﬁddt?ﬁb“mﬂgwgt iJoy om about 50.01 % to about
organi ¢ nodi fier

2% in conbination wt avi ng concentration

10 EXAMPLE 8

Atosiban crude after one step of purification is at a purity of ~95%. The elution pool of
first step is diluted in such a way as to get final solvent concentration to 5%. The load is
then purified on a Daiso (120A- 10u-C8) column. Mobile phase A was 0.05% hexane
sulphonic acid (HSA) (w/v) in 50mM acetic acid and mobile phase B was Acetonitrile.
15 A gradient elution of 10% to 17% of mobile phase B in mobile phase A over 25 column
volumes was carried out. The addition of HSA helped in increasing the purity to 98.6%
showing complete removal of 0.85RRT, 0.90RRT, 1.05RRT and 1.07RRT impurities.

Control 9

Atosiban crude after one step of purification is at a purity of ~95%. The ¢lution pool of

20  first step is diluted in such a way as to get final solvent concentration to 5%. The load is
then purified on a Daiso (120A- 10u-C8) column. Mobile phase A was 50mM
phosphate buffer at pH 8.0 and mobile phase B was Acetonitrile. A gradient elution of
18% to 24% of mobile phase B in mobile phase A over 25 column volumes was carried
out. The purity achieved was 98.5%. The 0.97RRT reduced from ~1.7% to ~0.6%. The

25  (0.95RRT impurity was not removed, the 1.05RRT and 1.07RRT impurities reduced
from ~0.8% to ~0.3%.



rangi ng fromabout 5%to about 85 % 2. The process as clainmed in claiml1,
wherein nost preferably the ion pairing agent and the organic nodifier have
a concentweat2oori8angi ng from about 0.05%to about 1% an@&cCnBmiahizage 8%t o
about 65% respectively. 103. The process as clained in claim1, wherein the
ion pairing agent is selected froma group conprising Hexane sul fonic acid,
Trifluoro acetic acid, Pentafluoro propanoic acid, Triethyl am ne and

Hept af | uorobutyric acid. 4. The process as clained in claim1, wherein the
organic nodifier is selected froma group conprising Acetonitrile, Ethanol,
Met hanol and | sopropyl al cohol. 155. The process as clained in claiml,
wherein the pol ypeptide is selected fd®dm a group conprising, Insulin

Anal ogue, EEti fi bati de and At osi ban. 6. The process as clainmed in claimb5,
wherein the ifhd anal ogues are Aspart, Lispro and Gargine. 7. A

chr omat ogr aphi ¢ process for purification of polypeptide froma m xture
20havi ng at Meatben gnée afel atesstbpiofipunificeijgn is afi adpupityode 98%c Bimpalut®npgelsfeps of :  a)
packi ng RP- col WM il - ST Neo, Uil lprated with
Dot 2% 1 orREa ST, Hsich ko e e R R s P £ Xt ur e
on the col utimn aerifeedfonevidgiat @20%- WpalR) cdl8OncMbbite thescak ous 03B80Tathr ; 25¢)

washi ng the i I irl ent i - rati rangi ng
from abo%t #@E&@%ﬂ%@u@%%%?ﬁﬂgg%?%g igogt]n pvl\illﬁ| ? \r? {Aﬁelﬁ%ﬁlg%ﬁ%sgaéno 1 fier
havi ng concéntteratrilor gradigit riptibn o2 b ou24% 9% mobidate B5YolEledihase A

over 25 column volumes was carried out. The addition of TEA helped in increasing the

purity to 99.14% showing complete removal of 0.95RRT, 0.97RRT impurities and 50%
reduction in 1.0SRRT and 1.07RRT impurities.

10 EXAMPLE 10:

Crude Eptifibatide is at a purity of ~58%. Load is prepared by dissolving the crude in
50mM acetic acid and 5% acetonitrile. The load is then purified on a Daiso (120A-
10p-C8) column. Mobile phase A was 0.1% Trifluro acetic acid (TFA) (v/v) and
mobile phase B was Acetonitrile. A gradient elution of 8% to 14% of mobile phase B in

15  mobile phase A over 25 column volumes was carried out. The addition of TFA helped
in increasing the purity to 94% showing complete removal of 0.86RRT, 1.22RRT,
1.8RRT and 2.1RRT impurities.

Preferred embodiments of the present disclosure have been disclosed. A person of
ordinary skill in the art would realize, however, that certain modifications would come
20  within the teachings of this disclosure. Therefore, the following claims should be

studied to determine the true scope and content of the disclosure.



20 d) performng a linear gradient of about 10%to about 70% for eluting
the purified polypeptide fromthe colum. 8. The process as clained in
claim7, wberainsthe silica resin is preferably C38 9. TRETBZII®@8B58S
claimed in claim7, wherein the chromatographic purification is 5carried
out at a pH ranging fromabout 2.5 to about 8.5. 10. The process as cl ai ned
in claim7 wherein, the resin has a particle size ranging fromabout 51,
to about 401a, preferably, fromabout 7ilLt to about 20la, and nost
preferably from about 101Lt to about 14 11. The process as clainmed in
claim7, wherein the resin bead has a pore size 10ranging from about 50A to
about 2000A, preferably from about 100A to about 500A, and nost preferably
120A. 12. The process as clained in clains 1 to 11, wherein the purity of

t he pol ypepﬁfdg—t%“—’[nangl ng fromabout 90%to about 100% preferably atleast
99% 13. An Insulin anal ogue obtained by a process as clained in clains 1
to 12 with 15purAtcjaronrangifamginmmmabmWriQMnmfaﬂmdwtptmol%m BAmixRurei fi ed

Aspart purified h%l'ﬂl??f;le%rg lafgﬁtr%\.kﬁ/)a§£ld %? /%ss %g)mplElng sft oq elgpl%gllglg ne

purified with a eas
RP-HPLC with an ion paring agent having concentration ranging from about

5 0.01 % to about 2% in combination with organic modifier having concentration
g g

ranging from about 5% to about 85 %.

2. The process as claimed in claim 1, wherein most preferably the ion pairing
agent and the organic modifier have a concentration ranging from about 0.05%

to about 1% and from about 8% to about 65% respectively.

10 3. The process as claimed in claim 1, wherein the ion pairing agent is selected
from a group comprising Hexane sulfonic acid, Trifluoro acetic acid,

Pentafluoro propanoic acid, Triethyl amine and Heptafluorobutyric acid.

4. The process as claimed in claim1, wherein the organic modifier is selected from

a group comprising Acetonitrile, Ethanol, Methanol and Isopropyl alcohol.

15 5. The process as claimed in claim 1, wherein the polypeptide is selected from a

group comprising, Insulin Analogue, Eptifibatide and Atosiban.

6. The process as claimed in claim 5, wherein the Insulin analogues are Aspart,

Lispro and Glargine.

7. A chromatographic process for purification of polypeptide from a mixture

20 having atleast one related impurity, said process comprising steps of:

a) packing RP-HPLC column with silica (C4-Cg) based resin, equilibrated

with about 5% to about 85 % organic modifier;

b) loading the polypeptide mixture on the column at a flow rate of about 180
cm/hr to about 360 cm/hr;

25 ¢) washing the column with an ion pairing agent having concentration ranging
from about 0.05% to about 1% in combination with the organic modifier

having concentration ranging from about 5% to about 85%, and;



16. Purified Lispro purified with a purity of atleast 97% 17. A

pol ypepti de obtained by a process as clainmed in clains 1 to 12 with purity
20r angi ngwbronvakmat 90% t o about 100%
a purity of atleast 99.14%

purity of atleast 94%

10.

11.

10

12.

13.

15

14.

15.

16.

17.

20

18.

19.

20

d) performing a linear gradient of about 10% to about 70% for cluting the
purified polypeptide from the column.

The process as claimed in claim 7, wherein the silica resin is preferably Cs,

The process as claimed in claim 7, wherein the chromatographic purification is

carried out at a pH ranging from about 2.5 to about 8.5.

The process as claimed in claim 7 wherein, the resin has a particle size ranging
from about 5u to about 40y, preferably, from about 7p to about 20u, and most
preferably from about 10 to about 13p.

The process as claimed in claim 7, wherein the resin bead has a pore size
ranging from about 50A to about 20004, preferably from about 100A to about
500A, and most preferably 120A.

The process as claimed in claims 1 to 11, wherein the purity of the polypeptide

is ranging from about 90% to about 100%, preferably atleast 99%.

An Insulin analogue obtained by a process as claimed in claims 1 to 12 with

purity ranging from about 90% to about 100%.
Purified Aspart purified with a purity of atleast 98%.
Purified Glargine purified with a purity of atleast 99%.
Purified Lispro purified with a purity of atleast 97%.

A polypeptide obtained by a process as claimed in claims 1 to 12 with purity
ranging from about 90% to about 100%.

Purified Atosiban purified with a purity of atleast 99.14%.

Purified Eptifibatide purified with a purity of atleast 94%.

18. Purified AtesThBr1@s3ssd ed with
19. Purified Eptifibatide purified with a



