WD 2004/ 026251 PCT/ US2003/ 029546 PROCESS FOR
DECREASI NG AGGREGATE LEVELS OF PEGYLATED PROTEI N
WOEROSS2EFERENCE TO RELATED APPLI CATI ON Thi's PCT/US2003/029546

application is a non-provisional application claimng
priority to its corresponding provisional application

no. 60/412,227, filed Septenber 20, 2002. This

appl i cat i BROCGESS FQRDECRBASING AGGREGATE LEVELS

non- provi si onal U. DF REHVIATER PROTEINI m seri al no.

P- 107,891, filed August 25, 2003. Both the
CROSSREFTERENTGHOHVOREISTEDAPRIACAGHON si onal

applications are incorporated herein by reference in

t hei Thie applicaton is FhdokfvoaionaHapplbhoi Ela@iing hetorjty &s@torresponding

P isek by oo et S Al BEN I tpristhel o Pie L dgelaton is a
comtinbaxtbusip-pyit @F dompmgy)lnﬂt B peglicppatin@tm ferigiduc P-107,891, filed

A ione Do FPBFEE behimntsn b RtSHE RS BortirbviSion Sopiatons are
lmqmma hererebyt lefefencSinahéiPentltetpct ed to (1) a

Fre Q t or preparing growh hornmone with
and/or isoforminpurities thereof

and reconbi nant, net hod for preparing a _growh
hor n%ﬁ‘ze PEETOA dienqn ’(SéL@Cted Serarelly topfég‘\?i’%ﬁgme thods, fyy making a
dedifedPgeglied goRipeptidedi Bhedd Mdthdi()8/I€ S skyREEAN Sleftide product

and/or 1soforminpurities thereof. Nbore specifically

cppaimningoregpef Il iof i aggregtiarandiog caRain dsRfen PPPYRIieR Jhetst In

paftichiBe 1Y SERHH invénfve i AN ditdcRdUH €1\t teddthihie nﬁﬂx@d for preparing
des-phe isoforminpurities of growh hornone an

SRV hermpRsy we}héiealﬁesse Agsegate Gmd/pr dsofgrmeinpuEtios gyreof and (2) a

16 Rabaahi Methyd foNpﬁ:? oo IRERLS Axﬁag%ﬁl% (el @d §§dhra% bk Svisomant,
gregate of ated rovvth hor none,

a@ﬁg KGR ﬂgqreasm aggreggieidier é§9¥%1"o’cl‘muﬁtleﬁ fhereof.
M&@%@éxﬁcaﬁﬁ%ﬁm (%\;ﬁﬁs | MY ERET iEDL RGO U SMRIALE of the present

(Somaver Q ~ Pharnaci a Is a human growt h hornone
ineauon o themsulfdn pad desypte |‘%°f9£ﬁ1 EPHTIURS OStEremhdarmems gof growth

Hogh R MtagodEhritstiitimddRt) k%@s%@ctﬁkfyu (AléU ke la¥gre@hd € RAmdesirable

The am n6 acid sequence of the [i)
2gEREH <t Paswleled ngra iy dopmne pegylassd gw@wuf@mt antagonist, or a

ﬁﬁlﬁt@&ﬁrofcﬁxpméeh&aﬁm no acid sequence of hGH at nine
pOSi t| ons D f c amno acid substitutions are

30 OK, R167N, K168A, D171S,
K172R E1748 and 11&79T As is well recognized in the
ar t, Pegiasofmaps (Somayere; Bhprmacia GarBd)s atepee gevth hofraone receptor

AHoBfstaCkh ¢ Juf‘a&aib% (ﬁ%ﬁﬁﬂ%@ov@tﬁ H3 r@t(“ﬂ@ﬁg bt nggen strugturally

position (1.e 8a' am acid positio
aéfyrerilléby aping fcid ssequpse |qfu'1heoprmﬁemhcqmmnqrﬁmﬁm¢a@ (B-2036) of

g cgl?égl ﬁgfe&\/%orﬂ gﬁszﬁﬁﬁg ekl &&S{)séf: htCﬁ-{ Izltor{r_%ﬂeg@snﬁns The %pemﬁc

nates a su
9@@11@1 amﬁusgbagyltrpmeararw rf@llcam dHVGR H2 e GBOK, BA6AG Iﬁkﬁm, D1718,

F?%fag%@?w L{%igg@} AR BELT 8 BV RGP o) m1sD)

mvwsza@@nm 954@:: thEisgquehok @cﬂﬁ?éhatthmimmeslmmm Ge., 18" amino
a%fﬂ Bo%ltl%‘r‘i'ag indfcated %‘S‘I%I%bs ldv%lclﬂrlg 3190 tx&xgg vx%l%e amino acid designated by .
the second letter (i.e., H18D). Therefore, HI8D designates a substitution of the amino acid

his by the amino acid asp at the 18" amino acid position of the wild-type hGH amino acid
sequence.
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conponent/internedi ate (B-2036) of pegvisomant (PEG
B- 2036 or B-2036 PEG with asterisks indicating the

wootoanizal sites of polyethyl ene glycol polynmePCT/UPEES/029546
unit) attachnment. Additionally, the amno acid
sequence listing of the protein

" conponent/internedi ate (B-2036 - without PEG unit
at t FefTEAt charhatipdhy Eleowwamt dnsing cieidt sekipende shugtere rofate protein

SE ari.son, .t a i
coBREH e G ST AR CHr B (RS, oL (g ¥ 2026 PEG) vih
astaﬁm iifidieting ethe| potential SE@s d)pooN@hyl@ne Bbichl pelojmen d&EG” unit)
i ngs ro her eW| th S S e
atg‘chnem&anlt&ﬁ?c}xs?%g ’bltggy am %ex?ée QISAR%Q%F @l ﬁrotem

etIC na growt ornDneln
cémRoReitigBintded (B-2086 h wﬁhdm PEGpiiresshment) dgegvisomant is identified

hydr o di.tions, nhy.
T SR e S—
heinfone tisli@nlified p&gMi SOSEML ID.SN@. pr oBethrsequsosst hitmgh grelmwded

amno acid r SI dues) to edo

hezeesthiniSeg a!i? orggRER Bl y @ﬂﬁ#ﬂng 5? ech+1ar Wi ﬁormone -

EQéhehBﬁa rewwhrblecﬁ@pmw@ie ﬁhhliér myexropmhmomd(nsnszos @hr(miatography A
gv i somant i s 21, %J The nol ecul ar wei ght

8&7 @ueit @%)M@e%ﬂueﬁg hggfrant i s approxi mately 5000

Dal t @RScturdIhE peENsokatt 8 eI mﬁi?atalmﬁg)l%caﬂﬂum acid tegidtiss) 6f which
pegvi somant  are appr oxi mat el

sarormRtY Sdeb EFO WS SOOI BRI Tt HEFRS Mg afhe protin
c%ﬁ\gg&qt/ﬁxgéng&ﬁstb' (B-Q@jﬂg'% @%ﬁs@)}ﬂ&@ﬁé 2D9SR Ditwher Thewgoleeular weight

agoni st, and wt

LR RER S T
rﬂ@g&laﬁl w%k%?&l ot p@ﬁ'&oﬂﬁh@&é’ hypr&Mimatslyt40,000W4 PEG uhiS/molecule), 47,000

jacent {and identi cal%ﬁrec F?%Bq % cul es, inducing
(Iﬁd‘mun@s/m&ﬁca'@b@dﬁ@@@%ﬁ EG pyiscenlery ﬁ]lt‘?nén See U.S.
Pat erﬁ 4%0)513{5 aﬁﬁ‘%lﬁm@@gex@gounﬁh@ &ﬁbﬂyV ittiy vefieved that
c?e ends on sablllt to b|n

mdpmem hférarmtwaa@ms. regApiory é@%‘pﬁ éif”§ §%°1W£95b§fé1§atf’ 4w of its

{Izgxlntn Qarﬁi t ﬁ@ntfcﬁl?]t ?eclptatn Omsledues?) inditcind) ehcﬁrﬁtmz—rh@rhted receptor
ecule. ese

d t t
oo Sa 0 Toom bt £ h 5% e e PEPRE. SHherebl 81 v
&’J gﬁd s o ﬁstab‘?ig_%ol?)'ixﬂ%ﬂ @f tt?&c}%ic\é@t (el 1ERRAL feﬁé}iﬁ)rs across two separate

receptors

nedi ate h dep

hmdrsmsrt@sr (SEath oM. siehtanethe spine HEE m‘?iﬁ G&’ﬁﬁdh‘g’g Finding sites,
g&%&%d ad %ne' B alide OV 64 nbf?ﬁ&re@@gﬁi& QQG?dﬂect&Eé 61aéd ofahejr binding to

s to human grovvfh hor none receptors, ( Q{Aé
e eptiovent ) (and cisentiogly (& s reqamiore Mhich| Jrgdiate ¢ HGH-dependent
%@gdlggn&fm&ndogenous human growt h hor none, thereby
in erirng with hunman growth hornone signal
t r ansBurther, omhoiﬂh@nﬁ bQH@g b gheomn dt 15i heligyed faat ppevisqaant selectively

%m% gr un (jl?l g&&;} hgl?xloﬁg r&@[&t&@ ¢GH ?&9?}91@’%% cel Eurfaces where it blocks

pegvi somant ati've to hGH) allow
mlmgm&ngmﬁendb@enowmmu growid| hpnmn@c thesehy gterferipg iyith Buman growth

%gtg@}engg}ggﬁ (lnt GH{ aPllodHRAHbRCS Qﬁeoﬂrotem portion (also called

receptor, therefore,
beoapineg” @l “mtﬂdled“@te’é)l nﬁmwhemmdeqéatm tp HGH) dlgysi pegvisomant to

The stru a eyEit t
cﬁ"ﬁ‘@?ﬁ“?’gg’. :‘}F'PCL ag’? E‘ 3‘{) t‘g%?lg ﬁé\l @?r g{r? s gﬁg t iggin Wong | reeeper
MFigviS6iadt binBy toSthe BDEkeph®, thbrefore dldckieg G binding since the receptor is

S e AT R e o

hicsdREEPERE nop&giti Bysblodkinpoke retyhiecdBide isetaciive detween an hGH
honodi neri zation of the hCGH receptors, giving
pegvi somant its antagoni st actdvity.
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This antagonist is used to treat conditions,
i ncluding, but not limted to, acronegaly in patients
wob@4@e628Dt adequat el y respond to surgery, radP@r/usmmo3/029546
t herapy, and/or other conventional nedical therapies,
or who cannot otherw se tolerate these therapies. In
addi e structural nodificatiQns to the prote
rfpﬂs?cpfecmg(%hQ 5PISE Rt dia @i Rmiierzaon of
tlil’lHGH&Qe[ﬂ&ﬁlgimhypégﬁ)fsoﬁli}ﬁnpﬁrﬁég%ﬁis! dativiecept or which is
| ower than that of hGH thereby @.ni | Zi ng th(g X
undedfis ABpEPnish iSuseq tBr‘i’ei‘té?P“a‘{‘%Qﬂ‘SﬁPﬁ 1R PRIHOS Tipueg,fo; agrqmppealy in
pdidrifs tv&h@ u§ eno@fadea@@s\ry SEYFBR to TzeBY, Ofaiatiori ﬂlﬁeﬁ?i[[ﬁ?dh@!bxe other
port| on é@ of pegvisomant is synthesized
copyegfiopal B‘F EnsEapres Hir e srnotfparuise Ilerpig thesey e*B@s%a T addition,

tERREtufal koM faBEbnk t(ﬂﬂe pﬁﬁtemnﬁglqm%%b dTpegviddinfitdabse it to exhibit

that carries a 8§ne or the growth hornone receptor
agbingigs rAfrity( for 2bs eyolactin zewsetor vhigheis loper dirarthy ¢fr bGHL thereby
rhiflfniZing " @0 éﬂdeéiﬁbies laﬂﬁgorpiéfa'tefd' e cFts pbhrsbélétgtfj Wi’ @RB use of
I's then pegylated to produce pegvisomant (P

pegvig@Eint. U. S. Patents 5, 849, 535 and 6, 057, 292 descrl be

et hads pRkei Rl RdiEe ?gﬁi%n tot? ‘ﬁg%iqécoﬂ{amcﬁ WE&@ By a strain

one or nore PEG unit
of diseherichiasoki badiesip the hae been ﬁ@tlcﬂb/dn@fbﬁe(bw thic mgdition of a plasmid

f_& ﬁfr evgéqé Pr tﬂ Ot%}r%ll; gﬁ ne fré?:@;.:ilf%t & ) og steei%"g&oﬁgp%ﬁ is then
mmgnedtﬁoasthetmenobxaf cellgyzad Dlﬂnﬁeﬁe 'liile@btlﬁ#‘a BeX936 imtherr pegylated to
;chhﬁg ife@@&gﬂ%& QPEJS ﬁ%?dgb gt Pﬁ@?yl &b 454 ;ﬁﬂ? rﬁ;’@ﬁﬁgg Sdescribe

mation o ts"Tso
mcqndsuqf msmgéij%%%@d imethode for pergugatiog onener more $EGfunite to B-2036,

dlbc’e(?tf 9l Qﬁ’st &e{o Ioh@ecmb keg Px?ll C&t f‘eglgrge tck&%)revent the

conven manufact uri ng ation ne
ﬁ)mmﬂ@heotBl@@@etaPEGngh levels pfegtyl mldﬁdEBa@DCd@s -phecisofesn impurities
y¢ somant) from B-2036 is the formation of an
undesirabl e "aggregate" of B-2036 PEG as further
di scW¥sed thel moblerh enaventerph aising glopyentionmb uedompinagt wareifacturing

M@ﬁ&%‘ n&aﬁlg BB%(%Q %@ thEnH) Jm of 1§s§ x?_ﬂ H%}déﬂ:l?sAsu h as itts .desgphe and

am no- erm henla amne eprctin
théy eirsulllﬁjdecmfammo t\ecptmrn af thp Iwnlylbtast anmpmtaraisudmg conventional

SRS B 55 8 AR R 48

peigeisemnant) fiem B-208 6s ﬂm fematica ofen nadmtdm“aggmgae ’snf B m36 PEG as

ﬁhﬁ ps a "trisulfide bridge" within the
ecuﬁtcngg%ée%%ox in Figure 113. Also, see Andersson

et alThe deb-$h¢ aﬂofm mpdntyharoactvmeremthecBrZO?pG molecule is missing its

ri ariant. of gecanbi ngnt
bR @l Rbes, SCRIRLT O (MR, B’ Bl apipo-ermiva
phenylalininPessidnel 6. eanﬁalcated bRtElE letteA7E"3 icﬁad&ﬁﬂ.th( -I‘H%)ld afiB-2036. The
alac

| phid
HEPTGR BRBeR spPicsy 5SRO SRN G B oo fuf s Surur stom
thao fume ch ‘l‘tﬂsmﬁdehmdge’h Mathmoﬂhe mol&ufe See BixomhRigure 1B. Also see

AR it ﬁsﬁg?goﬁi%svﬁ SRR oL S RO it buman
n i 2 e es.

g

%’Z?h’eﬁla{lﬁ@)anarm Jl:é'§pﬁfsgg & dn %P%?rﬁggqnso aa],]é'lsulgmde derivative of

sﬁﬁmdu@ Munfh BowihSGofnbn §Redut@id VsemRAAil @dliM0Bir. J. Biochem.

and/o during ~extraction and-purifjcation of
3% 3133 )Ot 8\{1@01% being bound by theory, 1pt 1s believed that these isoform

3

SUBSTITUTE SHEET (RULE 26)



Regarding the problemw th the "aggregate,” formation
of such "aggregate" |leads to a decreased yield of the
walesdnedsprotein and to an increased cost of prPOTUSINNG029546
the same. Also, if the "aggregate"” level is too high,
the final protein may be of such low purity that it
becomes unsuitable for therapeutic use. Regarding
ipyritieh fYRiFAYYrare igereratech duringagsllograwthases-i feaperiatioppand expression

(s%gl%é’ié%d(&%hb HN&d B-f8k QQe%ﬁ&Ycan}%%d)ﬁéé' £6d:QRAS #hd/or during

ophobi c_deri'vative nprising an extra
eﬁﬁwlev m@@@ﬁ@“@éﬁ}ﬁ&wﬁm@%lﬁe nati ve hGH. See WO

94/ Zg{lgﬂdlﬁg tHRPUDlen with BES: aggréggte Ebﬁna%zsﬁ aﬁsuc§ ualgfgferga@t Rilstoa

of t dro hobi c derlvatlve of
decrﬂssél yielddef the desiged: protei) aad rﬁfgaramcrewmcw pgnﬂoﬂmca@ the same. Also,

9‘?%%1‘6&3?9613 19468411%% th%tﬁlﬂﬁgﬁ)te?n &a&moégucﬂQOﬁEﬁw that it

reference€ further stat this
blecowlmsluf@blvéfmtmmpeuwsbe converted back to its native

hGH fR% oun&h@gg{‘]&e nh@ﬁhtlo%ls%ﬁﬁcgﬁo Wﬁ 3911924‘@’57t tBlished

mer cap as cystel ne
Qotoker d&pl&%étdisalnsﬂs aohydmmhblmibm@hm bf hSHecdmnsmg 20 B5fFa sulfur

ag%?@%g%ﬁpa? da@l | sHadc}’g }?3%%8%? Q%QEJS ﬁﬁé & g 3-10. The exira

salfot ftem ofethd byﬂrbldxobmodmeatmm hﬁhbfdmﬁk-lat“lnusnlﬂdemdﬂge yielding an
i.an ack to t r.m u3| o odj
A AR tale SE MR IlE ] AP B hamars

or an
rafekabt ﬁeﬂleastatbs tiet this 18GH fiiidubfide waharmsan hagmmmback to its native

R By g 6% i BB v b RSP aPtns G o Syscine,

glmufhidns,tmdedmu athynol Or, diRERitok NSdetW O 4/24 Met dr pabek diand Se

of 1 ARG P PPRG R (0o P2 PRI FouaY STl ghporves

ahfotHehmemmb ot tcomfertingi thahGH déssifida vartmmt packdol its nmve dérm using either

19 C Onb ant S&‘H&‘gﬁfr %‘ﬁm?fgmg g‘ggg gr Otaﬁc&ﬂnfﬁ% lmeg% aul‘fa'{e such as

mm@resl&mtserﬁtef oriedicingh dulfaé. ScedvavOMLS7alE pdgeidslinesil@es. i n

e AP NSk 0T Toa P SPAED S 8 g g

Metbod forathe gaetinction” bf gecombinadt tpeptides rwitnt aibwosmannd oft eisnifides”

| b
B o qoeBa B e fecnioar Fotfe THED TrEeHateR T eryduction of
eembifhrl) P41ideS) ©.gq botadgeins andism@Ber piptitlés. 'ml(beln\/@uon is based on the

O(gegﬁg%oq%g%%]&tga ﬁg&gg B):Zlab gigho%{&? ‘néulﬁb?s]é? zl} (Qn ot%ecombmant
PeEpTdEBXotRIbe reiubid By thoadoRiva ofh netl §eaﬂg1 plferdbdi iii ehwm Alréudg during

ani mal. such, as hunan row h ho
TR B Bk i SHabr L ey GrrutioK b Apaened risuides of
gﬂaﬁtﬁ hormofe int¥Ihe A42F0hn at SeBa’@@ oa/ozbomspage:ﬁ lines 21-27. The WO
nb national Applicati CE WO 02/ 057478 (published
9¢f 37‘{ 0B srefeseg2 fuidier istaasd 1t wef%!agalaha BY ISEARRRAShH PRagn but is

Eiéfer dﬁ r@fly teB8nbihak BloReh Hrth<RhitScanibs bohha bR tnd aﬁhuﬂal such as human
met 0 releasing a protein froma_host cell

nwgwt S o beVipe | growih thermonee it Dngpd; gerkine amawta hormone

g,cﬁws LW BROAIEET o fREAE 12604910 2004/ 026251
CT/'US2003/ 029546 etergent. The reference sta

t hat Tntenabigna oAepligationhNo.r &/d% ORRG74§ ctppblisied duly 25 2002) entitled
‘“dRtobd LRt ?&1’]1 dslien Fof E%&ﬁﬂ%%{otéﬂ{s%&hr&llk nlstcﬂ%btéd to a method of
native con tions. 78 at page 2
r¢lersing peprote®. fremy pthieatraedl by congstine tpstrsty & ligwidle p raseing pgent and a
the "one or nore reducing agents are agents . .. that
reduce disul fi de bonds and/ or 4mai ntai n sul f hydryl
residues in the[ir] reduced form
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Any such reduci ng agent or agents nmay be used. In a

preferred enbodi nent, the one or nore reducing agents
wais@d/oa261 sel ected fromthe group consi sting OPCT/US2003/029546

dithiothrietol (DTT); dithioerythritol (DTE)

Cysteine (Cys) and Tris 2-carboxyet hyphosphi ne

(TCEP)." See WO 02/057478 frompage 3, line 24 to

dea:wntﬁl Thel wferehce Hates dianhe ppber @nberdidnniginhig to “faCIhtate[] the

.U S, Pat..
B o PR ety (o of SRl S GBI & G, ines 16-
RatFurthdmore, BEBOBOFT4 Bl desBitenthaehé | drﬂeedmoﬁrr@dlﬁlng agents are agents .

P::ﬂ‘ﬁ!ltz i: a‘ta !d%g]é'%i%]b lyi?d’]nga hgls{\lgllr} ﬂ{lfikytgrgﬁ'eslﬁ es in tl¥e[1r] reduced form.

A}{}f @Bﬁﬁeﬂ@cﬁﬁ@d’gﬁnﬁ@ aftiitd thay Bealsyetih y&lp/ﬁﬂ‘are@ eybodigient, the Oﬁe or more
I nt ernati onal PCT/ US96/

e e Teed ahs ApErel i e el ae gt dbipprell o)

chtlwl eRGrAGIADTEY rCBnysJi,\egB g%dg gncﬁ'gfzmgkarzla@?tg@fsp}fﬁ{ (EIEJEP). See WO

ication Nq..US. nder knecht et
\ @?‘P 7@?& ‘%‘?‘F B%BN%AH’P‘? 76‘&8)9&39&4 P ation"). The above- not ed

r ef e%?@tﬁé‘r  re f3RNEM Qégar(ﬂ{gfbugxﬁhz?ﬁh so¥ U, b Fa@g@d @,269,54B1 (Fahmer et
revent i rev reductio e

Heigen Puﬁﬁﬁﬂtw ;9? P@fﬁﬁ'&ﬁ FP S ckeb o 9\%%”%1 gBlgfﬁcﬁmﬂed “Protein

PR{ARIR " RNY.80P&! No. SUWah 635 (RRBV ErtIBRIMs® bf |Hy§roBﬁ&Ii@ feraction
é&;tlon B- 2036 and/ or aggregate formation

gyriReRembr gt SURTY ePYyethiagy i Eyiknt . Iﬂe'&leﬁlwh gfpplication No.
PEEAB9E/2959 TRRAhirh Q% al. B e@kctwaeéctmﬁerpsnmmahe@s ﬁr m&g and

t hat decrease, attenuate, preven m ni‘m ze

%ﬁtﬂ‘ég thecSae)h kU Sh Batps A lisagam NP PS5 200057 h AL (Rinderknecht

&P Whtideb @ Anfiddal Pifidatlengnd/ or des-phe) and/ or
aggregate formation of Epgylated protein. Likew se,
t hes & heethoveneted refeigacen ROVSVER e alent gvifth geears; i theoprevention,

Alded uﬂ&ﬁcﬁﬂn, d?‘e‘ilrrﬁﬂat’-léﬁ bP ﬁofoﬁﬁ\{ﬁbﬁﬁ& forfrRESE Eds&natéﬁ' with a growth
el 1 mnation the formation of des-phe isoform

hmm esyags»msg pwmﬁ RSEYipRIAARt SR éF @rotag JEipa: B-208¢ sad/popseregate

ﬁﬁm&ﬁﬂwﬁ&g@ﬁa&a@&%n@ g. \%ge%wsom&h@ OX bR k1 RN fg ah{éEJTBP finproved
or pegyl ated human %Wé hor none. Accordingly, there

msthgds b aukingrB203f #ire desreaspopfienpte, nRIRYSRY rgmm% reverse and/or

DRhAR0 thel BRANatidR 6F ﬁ@ﬁ@fonﬁ‘ﬁrﬁ[ﬁﬂiﬁ @msuﬁf&ﬁ\éﬁé%v desfﬁhg? ARUAE aggregate
reverse and/or elimnate t formation of Its

fosmptinnrafipagylated Rrotging Ldewissglessgeferenges elia aediend as to tﬁe detection,

REAYA RN el inBh QR Nrev&sdl; md&ﬁ&yb:aaﬁqna{o@wh h&me& opﬂle des-phe
p ylate human’ gr owt h hor none. F DESCRI PTI

IDRAPWNIGSE Biogth hoxmeag ped/er qga@gﬁmfma%m of wsﬂeﬁeﬁ e@tem e.g,

0
gévﬁ}a%s%w Mflofeb SRR Bubih B homonblOactordgg, there s 2
g¢edefor frprovagvmethers ﬁtmﬁ@mﬁwtbohompmﬂ@h F‘@%eaﬁ‘b agigruate, prevent,

I [
TREEH, ol S 00D Rt h] 00C4 h B h otr

20:0egaE2 BEBALRCT! PRIVBY/ POBH46-2. neseylatel movwtht kwsmpre, er pegylated
ound to PEG units. Preferably, there
T

are

It s per B-2036 nolecule. Fig. IB

BR ‘ | THEJPRAMINGS sulflde i sof orm

|npur|ty of B 2036 (deS|gnated "Trisul phide (+32

amu” ) FigakA depipta ltlmohmm:o hdid satperce alf Be20B6 rwhu(hd@srcsgnadsed SEQ. ID.

N, H5e Srttiska o BN 5 Rt e ol B AR R e kP achment of

PEGopIia (nseh Mblebulaof B036. 7Nsth kntighileliBnal®) desiblersiteeae bigntified,
capillary el ectrophoresis and

5
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rever sed- phase HPLC. Figure 3 is a graphic conparison
of the percentages of B-2036 PEG 5 species found
wowaohiom26r Sephar ose FF fractions 7 through 18 BST/US2003/029546
determined by capillary el ectrophoresis and
rever sed- phase HPLC. Figure 4 is a graphic conparison
of the percentages of B-2036 PEG 6 species found
n¥d 4119 HtehSepbBE osalehfly bouag td BEG uritst (Prefergbly tBeraare 4-6 PEG units
det er nedﬂg capillary el ectrophoresis and
PPiEhié Pige'a %e HPLC. SUMMARY OF THE | NVENTION In view
?f t ng_m degas 0g sﬁencgcdretoouﬁru@smfme miﬁox‘rnrlfmpomtgd)_f B—Z[BG?'(&esihgnated
ar [ a . Jreconbina epti.de. grQw,
“FOTHBHE GepfredS S aomatons A pEsy TS BB
hunmagiggfeoaMsh gasvhmzﬁxpag@almhe Rroepage il B036 PEGY4 gieeids found
poly tlde %rovvth g]ganta

oni sf, and/or a i
FgeReieRbaTese gngFF‘é‘{“éJ ig ?FLW @‘WWIWHPEHS’FF@S and
ek R49QRAsstHpL t h decreased | evel s of undeS| rabl e
aggregate_ and/or isoformi npurl ties thereof, th
pr es Eirg hiserarardic somnarisancaf dhe Resreniagss & Bi2l3h @é%% gnecies found

iftlin Q@ﬁh’&b{é@lﬂﬁ%ﬁ&ﬂ@lmhgmmlc@le%ﬂme@sy Sapiaky éj&trophoresm and

growm h hornone (including, but not limted to, human

rgY%deh#ﬁGri%Ee) and recombi nant pegyl ated pol ypepti de

gro V\}tﬁ'gé EEALSIn driRCHHEhR ?e s dt l1'5—263%@@15‘6 @‘sﬁe%@s found
urran gro

to, hornmone ant agoni s decr eased

Vidhie Qsquharpw&Frfraaggrs&gtamgh bf?e@qﬁﬁ@naﬁ@bwapﬂkam eftroplpsesis and
xje§que(ar{ﬂh§(erfﬂii]@ ties. Wth regard to reconbi nant growth

hor no

i nc udlng but not limted to hGH),

he | soforminpurity is decreased
by suffl ci ent add|t| on of (1) a chelating agent or
(2) dnndewalofsthe tforegeinpaieed Ve pyovidy e imprgypd) pregess for making a

1re§ A&@fﬂg l&@@%ﬁpﬁ@[ wﬁpﬁl@xgr%le SdgokittN G %bﬁgma&u{uegylated

hormoné ant agoni st), |
mqimmlctq Ietenqnsgsowthrﬁqupm 41&09151, & reeambingsieprayiated olyipeptidergrowth

fg%&% h}@?%ﬂa&h@ rEJo('rj;%%&aL p@mafﬁamﬁtme Wbkt g?&pth hormone

a mer apt’o conpoun helat’i n ent,
angagehiss afith degragsedalenels eéwt@l@bhpem@tq Pﬁ@ rwmlnurales thereof

&Eﬁ)ﬁéserﬁ "f'rh;e?tlo?x s fiPacted t?%‘[;@@@édﬁ)roc%&gpﬁy R dudd ﬁﬁorﬁﬁ?ﬁ%@ﬁégylated

ating agen theasnceo
pcﬂmbeatldm grow@emnnom Goplading, it yot Bmlt@wswﬂrmgosﬂEEqmone) and

e g aﬁﬂ%? é &Rt%ﬁ{?gé&%?ow&ﬁﬁgn %&ﬁ?@%&uﬁ%% But not limited to,

ki growibghoriborte antagonistirivith dedrensechigvanoftheinegserdgeiendasehe and/or

t tion of its des-phe isoforminpurity
%[1; %}sngseém&g{/ggddltl on of (1) a chelating agent or

(2) anthtragard;ad tqcomblspe(grw\rwtbllybnn(\Mt (I'mChléglar buttnpt dimited to hGH),

I
o%%g é]ldnfl 6ts (f%g-gﬂe ? %’é}p{lirg)ﬁlﬁ% 1s( herpagelg eéufg&r:}i%% %fdmon of (1) a
hhﬁiatmgegcambra@)minsial safiogsreetively. hunan gr ovvt h hor none

ﬁﬂtrrggﬁgt;}%%;&aﬁfﬁg&lo% J))%ntg%rﬁ%lﬂo 4nng$tggo%ﬁg¢18&ud?%9¥ét%%? fnited to,

ornone
Vi ov gﬂowﬂﬂhmmmhemnmmeﬂ, 1tstmsnﬂﬁd@e$qfwnammestlyna&¢ceeaked\kwl sufficient

ﬁé’g@‘ft g?tgvagxf( tgls ﬁ-&ﬁﬁ]ge fSﬂé %8”31}18 rpcy (lfjaltJ rrnlerrc]:gptg %’rgﬁo%ﬁ %‘) ocfhelatmg

agent, (3) a metal salt, (4) a mercapto compound together with a metal salt, or (5) a mercapto

compound after contact with a chelating agent but in the absence of the chelating agent,
respectively.
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The

follow ng abbreviations are used in this application.
wa@\eoafbd2ni ty chromat ography AEX ani on exchangeCHBE2003/029546

active pharmaceutical ingredient Bl Bul k internediate;

B- 2036 (no pegylation) B-2036 PEG pegyl ated B-2036

PEG
el ect%rv %%%g?@g?}s{éc%é%ﬁﬁ onhée;)glc? g%néaegomﬁwy(cnc}ﬂd%?‘gﬂ"’t lijted to,
ko anrgrowidl hmeonemmdstétthymaam nf)&St Qg&pﬁﬁl@&ﬁn impurity is decreased
(% etk sul f ononi c
'g# dgm%ggaﬁngrl%%% gé,pg{ %glg |ont S F ography | EX
i on eXthangped tkBardcpinbiDeartt pagglated pirotbmr @nchidily, | but @06 limited to,
B b eheone! o bsorollit sl st iy B2 g Browts hormone
mitagooiye pegylatdd grovthibimone ahlliGi pegylated) radn ot dofiadae), the level of
di nor d, wat e ity PEG
SRR ) P o et of 3ol arBENERd oy s prchanee
dnemaogrephyldunmg seBaxﬁﬂﬁﬁofmemlaitéﬁ ©éfotthstthertofnol ecul e of
; Lecule of B 2036
&E.E% NESr eof

PE(}oBowmgabmla\éamheaxeﬁxsda ﬁ&ﬁ@appﬁ@yibrat ed wt h 3 nol ecul e
of PEG or varia tgfreof 7 . SUBSTI TUTE SHEET ( RULE

26) 2004/ 026 3HIPBERPYRPEHRRID 29546
AEX anion exchange
API active pharmaceutical ingredient
BI Bulk intermediate; B-2036 (no pegylation)

B-2036 PEG pegylated B-2036
PEG B-2036 pegylated B-2036

CE capillary electrophoresis

CEX cation exchange

cm centimeter

Cv column volume

DEAE diethylaminoethyl

HEPES N-(2-hydroxyethyl) piperazine N-(2-ethane) sulfononic acid

HIC hydrophopic interaction chromatography

IEX ion exchange

kDa kiloDaltons

L liters

LPM liters per minute

mL or ml milliliter

mM milliMolar

mS milliSiemen

MWCO molecular weight cutoff

pm micrometer

N Normality

NaCl sodium chloride

NaOH sodium hydroxide

NwP normalized water permeability

PEG polyethylene glycol molecule or variant thereof

PEG-1 one molecule of B-2036 pegylated with 1 molecule of PEG or
variant thereof

PEG-2 one molecule of B-2036 pegylated with 2 molecule of PEG or
variant thereof

PEG-3 one molecule of B-2036 pegylated with 3 molecule of PEG or
variant thereof
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PEG 4 one nol ecul e of B-2036 pegylated with 4 nol ecul e

of PEG or variant thereof PEG 5 one nol ecul e of
wBdB2888862pegyl ated with 5 nol ecul e of PEG or VvBCT/@81003/029546

t hereof PEG 6 one nol ecul e of B-2036 pegylated with 6

nol ecul e of PEG or variant thereof PEG 7 one nol ecul e

T B b

PEG

i %%5}15260pegyl a‘?r Ogiuﬁ 6}? %éﬁlgﬁi’&@f CCE‘FE?PE@O ercme\(?t\?gr:éiﬁf
RPHPLC ¥

Ehfr%ﬁsgraphy oxgsn SR S8 el B Lk PRt s

dode%/@ gsul f at e VHBPVREFYH ani de gel el ectrophores

SEHPIEE-i ze excPUsTRlfcws offB-pliomseviapt with ¥ gigregule of PEG or
chr omat ogr aphy Varkpt tesefs nenbrane perfornmance TRIS
tri SRPBhydr oxy Aeg mylequleefithdRsmsadeed with pmolecule of PEG or
ul trafiltrationvenaatihereefati on UV ul traviol et WFI
wat fEG-8r i nj ecrhomolttde ofdi-A35pegylited with P molasile'of PEG or
i ncl udes, but i sanmottheieof ted to, a hornone, growth
hor RREELGIUNaN gevemedpHasy highngerfognanat hqidchvometography
ant agwni st, humesandidddviatinor mone  ant agoni st, an
ant i SIRlyAGE T 8RR USdcLYISHIRAE polyRAGarEde 63 61eaE£§hore_sis

" Pegyttigtieel prot @izBexchlsiA highpekbidRfice IRputd dhfon@dgraghi t ed
to fip or nor etﬂgﬁsqglg,hg}%le erfbﬁ;ﬁgeest pegyl at ec?rat one

rrpmgsnes 1PEn IPEémse the term

"aggg < ref%{usai m&&%a% e clump of one

e protei num_a{ hn er est et her pegylated or
unp%{, ated. An e "isa mltiplicity of
pr ot nol ecul é”?e?g t“%ﬁc’\‘?’é becone grouped through

steric interaction or otherwise with one anot her.
Exanpliestenh “pegiteigpioin”i mdhdtd,ebutblldtnoaﬂlﬁmﬁd)tto |4 bibin®ele, growth

rprsr b G EBED bl ool BB Bl s romone
Hxﬁ@@@i/sk,&h&ﬂtﬂiﬁd@t(&l fiagiithe ahdrest), aAd BL2036 PBG. atPepyaed psn” also
Eﬁﬂé{:f? F %gotglfnétf@ Fongrlﬁzteﬂ% grlg)gﬁ %gt%lag F’g’§§§f}%{]?fig§lgt€8 gt one or more sites.

ot her vhls&, indicigie@ldraise (the kedinciaj Qgrbgliﬂ:u rreflets"to lanphdh@islike clump of
B e b e paRB SRR BESLShD o tsggpase” s o
ffugpdioity oﬂ@hﬁeﬁﬁ noldulea tiad h@stdl'@ercms @roupéd ﬂir@fg'hmtchhféractmn or
o Bt BEh e BB FHEBFS Gh SRS d iy B ot limited o
Rt i &Stwbn (1)t aemambhclwmgylaﬂadi lpﬁﬁéxﬁ chodchies V(/Q)ss mulltlificity of
bﬁ;;f[gé a%?i %rc!tgutl (ren%lee&lgst grlxcpor (?) at ?east onzz pegy?ated protglg molecule and at least

one unpegylated protein molecule.

Unless indicated otherwise, “unpegylated protein impurity” includes, but is not
limited to, unpegylated proteins i.e., proteins without an attached PEG molecule or variant
thereof.

Unless indicated otherwise, “stoichiometric weight ratio” refers to the amount of free
PEG molecules to the amount of unpegylated protein molecules of interest.

Unless indicated otherwise, the term “pegylated protein isoform(s)” refers to a protein

of interest having one or more PEG moieties attached thereto, preferably by covalent

8
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of interest having one or nore PEG noieties attached
thereto, preferably by coval ent 8 SUBSTI TUTE SHEET

W@ Rdum28) WO 2004/ 026251 PCT/ US2003/ 029546  PCT/US2003/029546
attachnment. For exanple, the term"PEG 1" refers to
B- 2036 havi ng one PEG nol ecul e attached thereto,

Rortint ohn by bRl orRbar ifnde HoRIChEMe Bedfiy? motccut

$EChed, thdrdt Gy pefelrblGabs pd3ticn SychREGIyAine RmiRohcidanddyeaad/Or the amino

v B Rl Bl e P EC ARG Sy iR P B s rfer

foané Mgniienof PEGmvbdcaleddtached ttd azhededulesfeR-p0360 ThREGEG-2 refers to

e B BB S Syaspo hrcin it BECTE el B ee motecutes

@ﬁﬂmm&dtbhﬁemekmlemk&ﬁah@mmahune" refers to a

packed bed  .vol artigcular .r acked

accor e P@cﬁﬁjﬁ{ﬁ%fsﬁr top  termg lpgglggtbg Vg eatrpﬁa to a packed bed

G&lﬁﬂb tdfoq SpaHR:luﬂiS Sedi Paciet edcating rioi menufidd@er £ suagested operating
"isoforminpurity" refers to at least the trisulfide

PGNP | npurity, or the des-phe |soform|rrpur|ty

descrijpies ihBERddbtheRkige, tR t8hn i SBSra ifpuityD kit 30 at mast the trisulfide
al so include other inpurities reco t

h .
W@WWQE%%I desephe dRERTR PRy "'F“éfzbégé‘efe&}‘ t ﬁBe term “isoform

th¥ 413 iARARLHRFRNuriats kd@nizéDhlgeedred CV fraction
be| ng subJ ected to CE. The terns "growth hornone

ant agBhfl Brm “GRPooiRE CRMUHItOITETS @c@ﬁ {cepdugiifiyyFfsarement of the

c@l@c’tég@\( RitlioR béind ' @bjebled @l t0) pegyl ated

pol ypepti des and polypeptides that inhibit or

ot her es@naﬁt EPHII hoanenscanisEomst n gb fergWbvitoRmeRs: IResREer @fagonist”
Ct@ﬁ‘@ Bre Nt rﬁi’rﬁﬁ‘ed rEF peplyRifedt ﬁblﬁeﬂﬁiﬁs dhBPoRipOhtfaed @t inhibit or

s) of growth hornone. bly, the pegyl at ed
ogqenvwmarmwéﬁ the bipding @b owth hqwomeﬁe 1‘9 Etin herpong feggRiay to block
Iﬁ%r ﬂfaﬂ)%lcﬁﬁeﬁ&ﬁ(ﬁy o@&%@ﬁpmrﬁﬁne | PropQoty, aﬁ@q;e 1868 SgroBth hormone

6, or a variant thereof. "Variants" include, Dbut
an@g«m > pr, the pegylatest “grovib beees receRial A1REQRiEl liy/pegylated B-2036, B-

hes®)! QOYCFaritht RiefRRS e¥VRtaht¥e iRINdEO bAC aft SOD Hhnltbd! b Oﬁkﬁnologues
addi'tions or deletions re ative to B-2036

) ,
dprtiodmlyshomolegypeits consemaileEpng wid subsifufiens drdditiong pr. deletions
LBEEROTo  BIRSHE Cldalbh éé?] RS Qﬂ’s m%’epﬁ@és”%ﬁb&ﬁ&e @' thereof

ant agoni st act|V|ty The terns ' hor mone

drpaprictvely)daving giophit kprmerayeeretor é‘éﬁ?ﬂ@? ack¥iBhi st " i ncl ude
(but steg&lg “%rh\mhth%gn&{a)a mymt‘?fbm hyRRAL kdgstord %&lst” include

pol ypept i bind to and activate its %rovvt
Hbwtrase eotrlemteétt@)rpegmte(i pelzpspipdes apd polypeptides thal bindrie and activate its

g&ﬂhat e ré& or. %r&‘é%glﬁhtﬁé BBtk hBﬁ.‘;&,@tagsms@’gmgftgrmﬁ Hormone

r owt or nohe, human growt h hornone
aeceptoy agcptasﬁf is nemdate‘bhuman\avwférhogﬂonenb‘mwomthom@emljti variant

I dc 0 it I
CHELE ) RO TRARE S0 AT AL BBl Wbl
deitie Corpersativel aatinoyaxid SibiimEMs,additiohs orislationtelelative to human growth

naI ra PSS i.d i hadi
R R Ry 3F m;?r%?ﬁ%efmgﬁ%b@%%e%?oéf%%gwﬁ’eféf? having
agx'owth Hoymoﬁmcetp@r ngohamﬁtlvmsay mean and or "or'

appr opy,i ate Qr_pecessary.t g, rec S

the desi®r'&d d%’b‘fe‘g%ye X ?{yt Sy e']g aptp E)gggtglozvggﬁsya&f té'recite o
| piotiesh to/yiekd. the desired datkdabedia tior lev&i@ﬁﬂmhelevamﬁmpunty (e.g., trisulfide or

| 5%)89 rhle tls%f %Qxdlfn%{mt? gl%ﬁ(% agge) gate).
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9 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 026251

PCT/ US2003/ 029546 The term "or" nmay nean "and" or

WO 004/ 0aR5Bppr opri ate or necessary to recite a PCDUSE®3/029546

to yield the desired decrease in the |evel of the

relevant inmpurity (e.g., trisulfide or des-phe

i sof i Murd ty and/. or »agge

unl eglrs © A c%t %IV o?aﬁlervm sg rgﬁs arzpmpnamgeg%g%g{gq b?emteaprocess

tﬁmi)ﬁdl értdesivedrdeereaso s theHevebof the rievast impuniyi(egairsuliide or des-phe
tJPm nat e. %ngpl m ze, .reduce, prevent, reverse and/ or .

%H&R“&’% CLAYIH %te)of the "aggregate" |evel of the
pegyl/&t @skdphatiaj nunbs imiictedsothamikeprthet kem Pdscmoseiit (or apparent

I SO whet her it be the.tris
YWB?qstr%erg&y f’}‘?@‘}/ Otg gnabrht%m ?lgrgﬁg% & rﬁumrx[nﬁze el é @gﬁ%eﬁ petrgxrsmmdlor
atfelife the e uhes' e.ggmgaee ‘tleveinof the pegydatd ﬂro(eur ofapqmstemﬂor the
riatjons thereof 18 0 any host cel.l
B oA TBougsev bt ok Sr e AT oS apily 8 AL dos-phe
A@f&hdm pdlty., the host ceII may be a mamal i an host

cel I, l.apt host cell 10
e’ Wl et ovhsig, i 5 B e SppRCvarigig oD et
¥00 alPhestt &t int Waich oséontilaht Be2036 €ort Readmbisiant HGH invdyebd formed.

86#55 BB ot GUGTRY, BT B el P SEPoSA B or e piprghi host
b&li §eh hd A1 doBl drRRerPfeadt el & is irhgorfaRsb neweltiat ﬂﬁ)hoh @ell be one that is
B B ot e dos g Bi B 2O R CBIPORG: S Erefahpart bGH
iRl As sithemestis @J mnitafohamoswhatt e 1986 cell Ehid’ytﬁa&lkﬁﬁpt that it be one
as used herein, unless otherw ?e i ndi cat ed

cgrablfi quecoe’&man%efa%mg the,Pr2086 Bretein FApRAZELt oF ’ﬁmmgmam hGH of
@{taﬁegtla,}waﬁ%@qﬁ&eofbut is not |i m t ed to, fernenti ng

culturing, or otherw se c i.ng.t.he an% cel | érzy
to pr BurtleEnere.cass Bed herein i yness 6’ EFuE’éh"&@ ferm “growing” (or
Bp&ﬂ&k%aﬁium Qhe&é%ﬁoapl @amh)anacm BiitOfk Giob liERP @6)edimeddting and
reconbi nant Further, whjle Wg‘forese t, i E’ entéfﬁla
icylteringe oy mwwwhusrn@stb%é‘tst el de srabfmin sufpciswiygio progiige desired
LEROIR b8 tecBnb AR BEER6 pofdi&smponetit aalte&sinmﬁdienmse it

i's understood that the subject invention

b SR GBI BTGRP RSO SbTRSE: t recomb Rt B-2036,

lan8 thmﬂﬁﬁt ﬁfzm PEG hai¥p RticARH BRAISS, it Mﬁadiﬁbod thatBe subject
mamm I an ornone or its ant agonl st , ,hu

gresation mey g@ﬁ%ﬁd(ﬂ“ﬂi qny reGombian SroWthjoTTReRF 4eRuig BgpHbinant growth

B arfed RMeSthamBilfan JPOOM ARG &rf B 84 Rf h
@r eln ei t%giél?tsggﬁ%%% 8620%6 or §2036 PEG is t he’@g&?l wan
ey thdiomaone oF i WttagerislopRAIONRA STibhImANY ¢35 @riggonist, etc.

pr Odu%%néo%ah REBIRIOR BErelhO 3hes €s! FEG eB 2036 or B-2036 PEG) is the
reconbi han enetically nodified E. coll

has
gy lated fomme o’Bremslanmt BFR (Iﬁgo%ﬁr) Farfvesst ’&JF‘F%‘&"”*‘&% post cells (e.g.,
gxreQ(Wﬁ gnetnczh ThEHAERNE B4zt 805 cA1Rfl PreiH-863%ipadtein is produced during
(synt eS| and ecretion). After i1ts tgroductl on,
B-el0g6vits (4.6.0 bntferncpetion), anéyexa@mem psioA)d pesratignld After its
b ' d ificati m (e.g., b
i 30 48 € MR Tl ty it b
chctmnwanogempfmgauoan tevbnsé fpéase agst @ny@nggghang%qtgqrggtogra@y, and buffer
not ri C n Q §
B Tt
f ondesiehble/ikdifoim imnparitidsef Br1036 hﬂmfekeleénduﬂtme thedrigvifile and the deS-phe
isoform i npurities,of B-2036. 10

isotorm impurlties o
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SUBSTI TUTE SHEET (RULE 26) WD 2004/ 026251

PCT/ US2003/ 029546 As noted, Figure IAillustrates the
wanino2@si d sequence of B-2036 with the standardr/us2003/029546

1-letter abbreviations indicating which amno acid is

present at each |lettered position. For reference, see

Tabl e | below indi.cating.the.caorres e

the RerpBR Ak TEaoERns Fuf L BRIAY 08 e standar

1Rettat pbpieiiditons Andicating\eihith aflim {ciY) is@resertiE) cacly lattered) pospiop. - For

Asn. u (L) . g G . L .
iehenecage (ple ke hdsflpt 5 coppifSpdide pRfeod o I and it
abdokiate@mio¥eid. Cys (C) Trp (W His (H Additionally,
the am no acid sequence of T?Bl%q% is provided herein
as SEQ ID. NO 1 and the=anrro acid sequence hGH is
provi ded her ei —as—SEQ—-BD-—No—2—3+—Recofrbi nant
Growt h Hor nbne Ant agoni st %’gm‘% Trisul fide Isoform
| mpurity Figur i 2 i i d sequence
structure of the trisulfide®Pd®form inpurity: of
B-2036. In particular, the Wil fide isoformi npurity
contains an extra sulfur a8®ddn the bri dge bet ween
the cysteines at positions A Dind 189 of the B-2036
protein conponent. a. Decr%eﬁé((%)of Trisulfide |Isoform

- U

Gly (G)

Lys (K) .
Ser (S)
Val (V)
Arg (R)
Thr (T)
Pro (P)
Ile (I)
Met (M)
Phe (F)

Tyr (Y)
Cys (O)

Trp (W)
His (H)

Additionally, the amino acid sequence of B-2036 is provided herein as SEQ. ID. NO. 1 and
the amino acid sequence hGH is provided herein as SEQ. ID. NO. 2.
1. Recombinant Growth Hormone Antagonist
and its Trisulfide Isoform Impurity
Figure 1B illustrates the amino acid sequence structure of the trisulfide isoform
impurity of B-2036. In particular, the trisulfide isoform impurity contains an extra sulfur
atom in the bridge between the cysteines at positions 182 and 189 of the B-2036 protein
component.
a. Decrease of Trisulfide Isoform
Impurity with Mercapto Compound(s :
Without being bound by theory, it is believed that contact between selected mercapto

compound(s) and the trisulfide isoform impurity of the recombinant growth hormone

11
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Impurity with Mercapto Conpound(s) Wthout being bound

by theory, it is believed that contact between
wa@edgor@dl mer capt o conpound(s) and the trisul PCT®S2003/029546

isoforminpurity of the reconbi nant growth hornone 11
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antgrénlljs‘? O3 /69ﬁs§ﬁs & coé%%&gte%e@§% &Rsthk ttr‘f'sulﬁlie bndge back to

verti ng t cyst cyst einé trisul
lﬂS rcys]kgae -BSedysteipe native f@yst@ddm@nslﬁabv Ao éernabwé bb’é'PW it is

pogs ey ﬂLI ﬁ?eseﬁéa S& tﬁ@e St eéot&g{ngg%ngg?: gq‘:vpr}fs RS Yormhdion of the

bossi ence nmer capt o
mmlﬁﬂtdmdgcsysekfr events further formation of the

E:(r)ln'z %@) er ! %glgém}dgsx &Aa?@%l{ldléd td Jﬂ@ hU&’ rc@lRBt sYnthesizing the

ost cel
@;ﬁrﬁdhemrrmmgt Bh!@36 petein eminpoeand dringertatier @o%mm andaifftar) growth

IFERRE Rl 3o S, 5l e

iapdprefertdad pmgfyshesszoa@\pmtdme Theeafttucthe durifigd: prptgin is preferably
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talnin B- 20 ri ses to about 30C upon o
hmmg@mrz a«oﬁ @m hpmogesaterpentaizing the RBPH 88 1B skoyh 30°C upon

Sb&%ﬁﬁ?@%ﬁ&%&%ﬂ%ﬁ %ggﬁha@h 20O PlotePdenathRition occurs at about 40+
16
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WD 2004/ 026251 PCT/ US2003/ 029546 C. As such, it is
desirable to naintain the tenperature of the

wheoomgeate (i.e., containing host cells, gromtus2003/029546
medi um buffer, chelating agents, and B-2036, etc.) to
a tenperature below the protein denaturation

tenperature of B-2036. Additionall t,
ot 18 <BsimblEdo SRR - B ! B T TO P e b Bhtaining
hsmeﬁsd gt MEdim] buTkr, shéldtinglagdits, bl BLRO3G as g td mrdpewlre below

of the trisulfide isofor urity Exenpl ary
t%ﬁﬂ‘?*ﬁﬁl@“%ﬁ?%tfm??‘ﬁtﬁ?ofg}ioggcreaS| ng the level of the

t ri sulabiidmullys@E esrtack ik bétlvyen thBL0BI6 benfonent ahd the abdating agent
B0 s Sl SRS 94 o Mol M Bapuriy
ERRPRGS sui@bly cthxalths lfot, dearbdsaiz the! iefvelcafam i@t sbform impurity

bet ween the chel ati ng ag t(s) ang t he

bkl b &t 160580039 BIES o Ao %t%%*f?ﬁt s, orfagpabout

Hoﬁg%gmmsﬂodrgtr@ eclidelgibout 5,000 iters, from about
l1ters to about 500 liters, or from 100 Ii rs.to

aboutTyg(g@jly[, jafter gufﬁclprgsclggggtl lg;é‘fv?an the shslating; 388 and the B-2036

&g@'&ﬁé nRIHY BhiFRIntiRngife Mg ﬁarofxﬁrﬁnﬂr&ﬁ dedt tlelftér tb @bout 5,000
t 500 liters. Qherb&Orarreters t hat

litens e fromt about 10 fitess e AbPutLA0Jiters: PHECRN é(p()ap}eﬁg toaglg)m (399 liters,
égt{éc&\lég Bot@B8iiaRE RGNS ry vOlEinesl fa} BE REKEHRHCHROMR I 601kt D about
r e.

he mxing rate should be that which is
HWrlitérsi ent to form a honogenous ni xture (of the host

cel | ((ﬁé L YaddteRs thitGhd Ve of infdst ﬁmg%&ﬁﬁ&bétﬁl@eﬂﬂ@éﬁ&(aﬁ}xg agent(s)
t he 638 conponent “and_any ot her conponents in

grdotive B-2036 gomnynephincladeihingayahrag minee s#teudbe H’Fx‘l‘%&tﬁ ﬂ)guld be
M&F‘(ghilﬁ% Bt I:lgr[trfg Form Q‘H%oé@ixo&rrqlxﬂfi‘é Yof tR&hést cEIRE), lysatr éhcreof

determne what a sufficient mxing-rate sh
bdfer,oﬂvlauus hgent(sk therB-R93egrompaneat anfbrAyPthre cempopeptydn the growth

}n% gmﬁé AibhbRzitie> thE B Bhuft 0B ?d;!nﬂu;f%1 %gﬁé’ﬁmﬁﬁ €Those of ordinary

ranges and any egr ation of rotein
sioipanmadilyi determinienvhat e, su@cwméamsréte ¢houtd b'*supbvle'éslyy the mixing

%&9 fsl%ﬁx@ bd %[EH rﬁ&tXhé’\QePn? %ﬁ%ea%s meihthihsd inMhe BEdYe-nBRHE Hehges and any

i eved that contact between
d@ratatledom a+203@m0te(rsqommﬁn( ipynipigézey j sul fi de i soform

ant agon; st® B 255: f C‘zﬂg “f ot “gdf;] el luar
conmponent (s) ( ] oduction of the

ant aggaiSle) bein gﬁéﬂgmé% tﬁ\lrc])lry qpﬁtﬂeﬁ@\kh%‘a'i Bhtadi ktweeh 3dlected metal

results 1n co ecstelneSSScystelne :
sali(s)and (1 ¢hebrisulfide iseform muntys(zo\, {hsresombingntgreyyth hermpge antagonist

?%(?3%683& %P{I‘ c2ll c?ﬁﬁe{rec%ﬁxhg&n{ %V(Ftlr Sembliaft prbdm%d &f¥the antagonist),

so w thout 'bei ng bound by theory, it
iand {d)s all h:lombtriaadmst ofe(1p r—eﬁ’énmsﬂt@fm conerting: e WaRnE-$)S-S-cysteine

%Pg.l ?(gt bg(t:k F fifr i&?eﬂﬂe%ls %glstél{;@ ?étgv'e aFg Q%Cgé'aklgg fevels of the
titn@uditgs Ad(habha(llsy) alwwmtmasbemgtbgundﬁ@ thensy, rifelﬁi pospibledha ﬂ%‘?&ﬂﬁ‘%sence of

- 2036 eln | duri ng
GaL BlG) Bt g e B ol el RECTY PO
after Ttyialealg;r ¢ metabsatt(sy duttraedded go $lteelmst el smh;qslzmg the desired

TR b e SeSeLg by s S o oo

m&.{ &gy YurtefmSleBaitek Mﬁovﬁh@ﬁ'ﬂ cﬁdﬁtdlcﬁlg%iéps Wire been conducted, it is

21§i'gf4é{‘rgd tg_ Sp%lnpc-{t/leugg%gg /pggtglgﬂr Thereafter, the purified protein is preferably
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pegyl ated to yield PEG B-2036 (pegvisomant). For

pegyl ation procedures see U. S. Pat. No. 5,849, 535.
wang4oed2al salt may be used in connection w t hPeh@s2003/029546

present invention which, when contacted (preferably

with adequate mixing) with the B-2036 protein

p?%@d%% ,ekﬁ 9@Gt§‘%3saq9égvﬁoﬁl&§ thﬁ;@%ﬁMﬁ Sofnessee U.S. Pat. No.

is one th i S suf icient to decrease the
5ld96B5.0f the trisulfide isoforminpurity, preferably

Wit hg&{{é {&%9 58 g&gﬁgi b(e% iﬁbc%heéeﬁbrakww telepreat n@éntioh Gwhxch when

yi el l\/bta salt(s) suitable for use h
cottacigt el hatnEdeanets RERDAGVIU e BPRGBOc] FRaEp together

& redie RS h\:lv 1 of th
\51&1 %L%ltxj)ﬁ’ﬁldtd? g%g‘«?r&l g%;lﬁlty, Qlogé %%at( 1?&\}5%&&‘0% Qn%.lﬁ nae el of the
ttiswdfideofsoforn ampuritpdpreferably withqus degpding (¥ fubstanfiedy Wﬁdmg) the

3?%8 gﬁ Spsat Mlem/%ﬂé?) tabl'e RG Ul Grith Bidtpr@e inkhtidd H&lﬁ&dbut are not

otassium potassiumacetate, sodiu
lpﬂmlphaztlmh easth qugahsa]&e); alk@lmezqaﬁl@ mefpl g&l’;(@etrargﬁlgn metal salt(s) and

éx&ﬂ &1 reot; o?rc%ﬁed I%Imjlfe Ea1tS Sl forr{?sg ‘3\111thS ?xle esRhiCi mvermon

owng r erences:
dnasld&)g but 412 net HEdit¢d onpotSisiuBuptweghate, pEaisiugy 9°etar\¢e mdw&phosphate

i 14 Ao TSR eBOF NG acenT

V\hl t abvaerseaitdbleanetalsaltdNde m(téd)ﬁﬁl)e faﬂo}mga ctfieremgs: el e Thie Merck Index,

ag‘ﬁa%‘g & PS%%VE%ZEQL %es Y- Eg&tAﬁeﬁg@r 5&%{1&&)@%&1 Biological

Aﬁﬂﬁiyohlﬂex b CRHIERHAD i (shdeng CEELATEN6t AGENTPe nibijdhousqj Station, NJ
R0 SRSl A SYSLISHDSEE Y St ol 0 RBmingion's

t es armaco
R@am&waﬁcai J&iehceﬁdns‘f‘ cEd) Artuur tGsdl Gidiods M&v&rmm &p., Easton,

goﬂgx\égl\g%{xé) ﬂ?ﬁ@ aﬁ’@ﬂ’t any dav?rly S{c(g{x%é’y %cﬁtﬂ{qhtg Jdgé%er (3? #:dUnited
S{aﬁm,haﬁma@;hm thRevisiord (168 :Egmnn)s Uhied Statee P@gmecmelal Convention,

e

IseMiAg t Bibshemiglsi pive Reageivs| fmadkkeScchs cReseireh Catalogue, St. Louis,

Cromar QoM oqRs 005 ARAN. Bl %h?{‘ﬁf PR BRLmioftl and Laboraory

IHaMBRteh© Mlmdk&nwm@nﬂaom-zlmﬂna (2(}§)ﬁe20@3jmldxtnmt therpof.

thereof are.al so ef.erred... The ano

sal t (9f SB’Eﬁ%fea‘BFtél ‘?‘E}F f?fs‘ge Wihe'p ﬁ%enyr eglgl;? TEIE%@JS rﬁhf)sd)rlllate’ ZnCly
e ebHbingiohs thkreafme ko mhfeﬁbd i 'Eaesanfoﬁntcuf actal sait(s()l eutabla §ar use with
the trisulfide forml t at Ie 0

0P rcse e SRR Pk oot sty SrgRRch GRS P thsunce

Gedresd ﬁrﬁ%ﬁi&)ﬁ)ﬁy atVla@st @bty [1096pdfedts b@lﬁh%n@n&atwme(magehighest average
f or med ref

erabl y decr ease Q
L SOPGHTR eo WS AR fﬁ&%}er’ &y s gagegh Brnaf FrF ‘hﬁ 88}‘9"%" n the
A0%6unP 'of SAY0 trisul B&P §okdrine ILerun‘O)f i tieashiabue s20%, 30%, 40%, or 50%,
concentrati on : OI‘ its hi g t. aﬁ&h‘esge concentra

f igppeEtvelyribits PIEMSF SnCRIHTR FVEFASE SPRCSUY 101%%nned The
( Rttt comeftiavbA BhRsRNAUSE.3 Ubd"u@b |pﬁosfpﬂite)uﬁﬁabm fon uehwith the present

present invention is preferab at | east gbou
vaemmm nisEuRblyL 2gpst §0e Gt m%éfwbqﬂf &E]?‘RPI’W from
o%lefxg\d%ngMO(ffrﬁmm%o@S Y k@ a0 U5 rJaY/ﬁﬁ'dSMabBﬁwmtho
10 mMMto about 150 mM or from about 25 to about

1@@11&11/50 mbkgrdon apent25 to gboutlifamMytgsnectygb=T ( RULE 26)
WO 2004/ 026251 PCT/ US2003/ 029546 It is preferred to
provide the netal salt in a buffer. However, sodium
phosphate can act both as a bufgfer and a swtabl e

netal salt. However, additional suitable nmetal salt(s)
may
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be added to the sodi um phosphate buffer. Preferably,

the buffer is one that is suitable for use wth the
w@e@aeni2si nvention, i.e., does not prevent thePCT/US2003/029546

formati on of the B-2036 protein conponent or degrade

it once it is formed Suitable buffers for use in*

connection with the present invention include, but

ar edﬂ% F}efdﬁ‘eﬂ eflprofide fifel nSetalFéBlOﬁMllSiIf&r HEWES; sodlitimi phosphate can
aci

ri et hy] am.ne, |d| ne., The p rr
aetbeth 803 DATT 814 OHOGER P Moy Rof g i e sales) may
tahaudd 1 QR sBNumPRbPhiE 86 ableferdbly) fhectudlei is Dnertiat i switableifor use

100 mMM even nore preferably froma out 38
with thel BrS EnhIYEntne f-&y S0P n‘Ptr ifesb &hs PRt £h ag%ap %;them

dMponddt BE fegtdde tibbicg i1l thied STRNbID Butice dor Use & esrmbdtion with the
ge buffers are sufficient to rralntanfl EE%? i id,
nrpsemg geRten iBelrgeem bith ath BRtelimited: fRe Trisn EOPPY H Gitric aci
ﬁ-xbchQﬁ’ﬁSHe shd Histiie a’bﬁ&ﬁref@n&i fnRial WiFRHEonlertrati® is ffﬂ‘oﬁnrﬁlbout 1 mM to
t

to about 7.5, @Eectlvel Al te the neta
ahait 2005mids BprecRreferahl Jefro el 5 YL 1o 4D A0 BL exen Rgse, broferably

f’;\&g aﬁ% @%Wabo%? I7(9‘HNP BnPabst pﬁ%ﬂblﬁﬁoﬁ%oﬁfﬂb &xﬁMS@hﬁout 50 mM.
an e

buffer), the amount of the netal salj i
Othief suitable brffew may b wesdo rPrafesblyatieseripfiss arp ] Boifth o Wamtam the

gﬁt‘&g}h‘é Sgg(ﬁwﬁ Wl awa% i Rdnob HomCabBihit 4 QLRI Ho@fabout 4.5 to

t to the foles of B-2036 protein is from
atiwoti1.5,Jor friomzbouitS. 5110 2b@ 7.5 Mcensetiveli vel y, the ol ar

ratio t t ﬂNLIeSvH?:f th NaP
b 5o 7 e olPlafcis Broviabd 13 tHTeP R n U el of MBSl the

10

fscrlutmnalbts Upoth56 @het roetalisely endsthe butfer) thef amaynbefdha msfetﬁalten te bufer

or a&’ %l%?«?n als Estthé! ﬁLLerr) s-ﬁ&ﬂh ‘B@ kot tha teSholsrthifd SttRtholes of
ecre se t ['evel

the trisulfide
meun snitm) thqmlcs ofyB-2076t prrsein is fiem n’equa Il taghout B}OQQn d\lieﬂ’éﬂvely, the

(gnof (aq &escmﬁé’ﬂ,]%ﬁf saltth hﬁ'rﬁbl&roffﬂ 986t gRGein B2 be from about

een co B- 2036 protein
G00m® nbmxt IDJ&OQ, Higonip @bfi\é r50f) afs alaOUt c%ﬁ@@eﬁlt frami abgutf 3q9nte about 2500,
abogtth 1, mg/mM to about 20 ng/m, from about 0.5
ﬁffrﬁ Y% about 5 ng/ M, or from about | ng/m to
about Tgpieniiyyhfter rse&fjséent iconshap (tordacraaes: fhsr level tof ghe trisulfide isoform

1ﬁxggbma¢eltlweeen glgtap altkﬁ \’% BO%S[QBH{H doRPehdne (widid Br from the

its other contents
ibost! cxdli(sh chas bhgen rcompletqd),tféel Bﬁ 36BPRUEEG coppeteat ip|the buffer has a

shoul d be
S8 ) LA R o PR BHE EROLRAND ) o
hogitnl, oefrbiispow il nighsbtoabeuiSmeghhl, taspactivaly-ng t he B- 2036

t e I,
bt %t ERRBELRR fompefa? vaddh OF HeRiin hefund RERELAMI i bue
tthe niBtal 20186 adnmgoohert cor@ntsamnhlémae@t foob fmifpd (e, B-2936p preferably

15C, . f. o o sa
2% ltlJlg b B}S’H’[‘al%g@ al?em %? ‘frg?iaa%% (],‘%:ﬁboupﬁ & aPE? tﬁpﬁlléfal It has

hmmgedudztattheohbsmmll(s)tdndysatvethabofsmhtaumg @e B- iN&ﬁ)PfO’fﬂh @gomponent.

RS 05, 2 BEeRTBDIE Y s e e

OMG rcﬁmﬁneﬂheﬂm%d&om%oswﬁ to aliout BS°Gefsq>m abug 21Coto about 10°C,

tain t eprper re of .t nat e o .
Cg,rn %ff‘r"i’ib?fﬁ 2h§ d aggqt 13&8 grre%m[;thve&e dﬁﬁtmﬁgag n hémcﬁgg{nz?hon with the
1&6§U§§T&§U NaPSideEtmpitelufe dthe WéhathAs ﬁﬁﬁ&&i It is important to note
PCT/ US2003/ 029546 salt, B-2

36,
rrﬁ\at;%ﬁf)% @@Mﬁﬁumg@bocbcuqs gt OP%%G?: %gll%Xes*ﬁhble to maintain
PRl tGhybrartle Bathd hdinbSate IR Sdoataliity Hobt dBﬂsZ @afuth medium, buffer, metal
Additionally, the contact tinme between the B-2036
conmponent and the chel ati ng agent
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should be for a tinme sufficient to decrease the |evel
of the trisulfide isoforminpurity. Exenplary
waniodakd2e1 cont act tinmes for decreasi ng the | eveCT/oB20081829546
trisulfide isoforminpurity should be for at | east
about 30 m nutes, fromabout 1 hour to about 48 hours,
or fromabout 5 hours to about 15 hours,
smslpeczd wed yptichyly matchpty campamdseié.y fch damperdHE Relow the protein
(s) and the B-2036 conponent,
(fﬂaéurﬁ %?S%r%ﬁ{eglfﬁ?‘%ggthe sane has a vol ume from about
| i editibmelybibe torBacd e bétivear the Bf203hreanmronent podthechedating agent
qut 2, 000 0 m impurit
mg@% o & Q80 st hto, SerepleOf A o 8 Bishihad Kt impurity.
henpfary stiwble s:bntabjlmmwg fazrahcxamngué@ Vevelrofitheotrisulfide isoform impurity

| t
sixgulpn% %cﬂ'ép gﬁﬁt 8g]ouli. ﬁ%gesﬁigcqg ) %{‘I %‘gﬁ%&% tﬁ cﬁgss \(/)\,hl Chabout 5
&cﬁlrs&blﬁlﬁdwuﬁncturst,msp@nmlﬁ hom)genous mxture (of t he
host II h buf f t ' B-
e eSBbab L Sk, ol S, B e mamo

er@bﬁéht mid bwm@r coltaining the sine tzis agrotine o abdut df lltéldarabmg 5,000

‘tnggg frpxy abggtt I(H[’I%g tmﬁqu%? Ogﬁn.l ! dlog o&mfd;): lhters::tggbout 1,500 liters,
figkpe. Obviously, the mxing rate shoul d be such

t hat thete ure is intained in the abo

r ange% g’lmm% é@trra%yalfq pnt & dﬂgn%c nipg tweeg\ﬁ?e DR s%t(s) and

fHRMBLO0¥S donipSndht Bichide Qﬂngs%ucmmiigrraﬂﬁt Tee amkilng lrigte stovod be that

Ant agoni st its Des-Phe |
pbich efa%v@" Qent E%gmpﬁe‘wr‘g’é?@r‘ %E«# %HQ%} ferl}t(%hlyatq thereof, buffer,
AReN Salt g&gttB@Btzob@mﬂpdaau afd iy dtive osiyponkits insthé giowﬂvmddlum) while

m&%%@%gwg{%%p o agn%ﬁgnygqe }[ 1((%% Lﬁlgsez(g'é)édmarg u]f] l can readily

dBteAnife WhA 3 SefficRniihiRingeate bhoafd Heh Obdiessly, theamixégfrate should be such

G g MBRTEINS.® PREITE i e bover i aneta abd cecafifton of th B-
fzgﬁélpf(){eg{bom‘p'yﬁynealnlmﬁehe chel at ing agent (s) is/are

added to the host cell(s) synthes ng the desired
r econbi nan‘?‘ecBm'ZB‘?B gﬁ@ﬂr’%ﬂ gﬂtﬁ&? ring or after
(or duri ngdB 2

saform, rost cel I (s).

Furt her nor e, after t he and contacting steps

have been ®onddlecrsgse ofJesRhe Isoform o o purify the

B- 2036 protelnL“'EE!&n%ﬁl‘-&ﬁﬁ—ﬁ&%—&#I AgeMified protein is

preferably pegylated to yie

( pegv |V§1€??H?ﬁe}ng%ﬁ d Dyeearif Ehdlﬁf’gt@ﬁﬁ%g'gog gfchgating g8gpi(s) to the
withormbhe anl étM(B6$b&EE§|— in( RAdcieasean thAQbvel of the des-

2004/ 0262 1 PCT/ US2003 9546 I, N n
e jaadern impBHFaREn RyARWcRHR! FerectgR é%g*ﬁqe"eLkPé‘%f’f%ﬁ/‘“ prévdion of
é}de v ofmpibacted (preferably with adequate

m Xi n W th the B-2036 proteln npon 0 er, ..
Wi th qu@ma’éss -th ehqlatis ABRShYATP t%igedl ﬁémf"h%??‘?ﬁs Synthesizing the

Shgsgré(ﬂe@&{xblﬁé?lt BeRRE Pfeih BSnpdAYiRldulhg binafter (2 Sufiiiand after) growth
i soform i urity, preferably w thout de adln%gg ducted,
sofsbe host cedk@)y F@}@xgﬂa@rw@fr they groyving aid ceptadRI ave been conducte

Pql g[:e?&fédqgﬁ) ¢ BaﬂB@tp?ot&H' tiRteBfidrOthe oA pldtehiB preferably
pres Inve n 1 nclude, but
pegylated to yield PEG B-2036 (pegvnsomant) For pegylation procedures see U.S. Pat. No.

5,849,535.

20

SUBSTITUTE SHEET (RULE 26)



are not limted to, EDTA, EGTA, and DTPA. Additiona
exenpl ary chel ati ng agents include, but are not

wo owoeedst o, Def eroxami ne, Ditiocarb Sodi um EPet/@smo3/029546
Cal cium D sodium Edetate Di sodium Edetate Sodi um
Edetate Trisodium Penicillam ne, Pentetate Cal ci um
Trlsodlun1 Pentetic Acid, Succimer, and Trientine.

Aﬁ)h%elalt:ﬂ Lgdne n§9daeumad fn &Jﬁﬁe&@h tmfhoﬂhénprdsént EVEAtion which,
CIher sui tabl e"chel ati ng agents for u% %$ he co at
wperesemmdn(mfﬁrﬁ‘am withe adrgpelg mixingh Fithe F|]%%5 p mpone

togSth&y vﬁﬂﬁ?ssdes-ﬁﬂé 1st9§11 M?d'u‘ﬁK/ lsrbﬂ@ that 11. gﬁﬂﬂchﬁkl th IdémeasSthe level of the
qéu avari (Ed r), Merck

d@atfegmfmmugydyrg@;aém W‘A@’t“i q;:grlagmg ﬁ(aékbstaﬁtlal%‘%ﬁafglg) the yield
f %gg% P%Mﬂehﬁhg Wmta)ole Whisk §RAUBEpredent invdmtioMihclude, but

each and every subsequent editio

atehﬂmteh;mted( o, BRI g by @@ngﬁ‘ac Additigag! ezgm: ’a’e%he?"i‘é% agents
“Eg%dte Egl{fot fi%fda 16 @éf@x‘aﬁmmm&)cm’g%iuﬁh IBdétate@alcium Disodium,

ennsyl vani'a (1980) and each_and every )
\Emm&enmemwneﬂdmt@ Sogiyme Fdefatet Frispdipm, Perigillarpige; Upsnisae Calium

m?gi I%F&?erngﬁgﬁg |cRime? bali TREMInS| Qbte (16 Elet4dl Sdeﬁkﬁ)s the salt form

ates ar macopei al Convention, Inc.
oRBIRML| | e, Maryland (1985) and each and every

subs e?’stalltab?e gia&qgja% galrof u§eh\§ftl? ofe; é)rés@lt Bv&aMbn are noted in the

Bi oc S an or Lif ci ence Research

fondwaing exference: . (1) e Mercwrsisudﬂl Eé@@w_ﬁ Bodaypri (Bjtpr), Merck & Co.,
drj ch, K y
fé‘ﬁ{ X tf'a?ﬁq%ér SfocF &l Q&&ﬁﬁ%egb%@*ﬁtﬂ-ﬁdﬁ@h@é OCHELATING

scon 2001) and
Aéﬂm’ ¥ 003 )chade lStanns, NI 68P@ofnd eafh snd eveni sbsqaueniraditign to date

DTA St DI r Thet u f K
éf(?)ng rggxgﬁq{n s Bialro LGB §86hops! 8" AP URKRT Osol (Bditor), Mac
mbe@mﬂg Co) Besr, Banmsyivarial (1980)tand teackinand ieverishiesaqyest edition to date

f ' €S
B o) 0 gt o
Bm@@@i)élat C@iVer(tmn In¢. SRWW@SMMM é]@§5)eq§g iepghangd gMeTy subsequent
t ! | t osearc
st da p%%?l&pﬁ&‘é bR AR REpRAE oAYEL 8GR Rescarch

ecrease I n e anount
dastoghe; S smfum Midsaqrii (2003-2005); dnd 46X A@nelmHazé%oksv@%ne Gnemicats

%’@ l?ﬂrr ? grt(}),o [ eSeF{F (i\g[&]wa Xe W{S%éngﬂci (Qb(ﬁ)hﬁ)%tl) Erﬂygr bp-m)(ﬁﬁnedltlons

I ghest average equi | i um
qgﬁgentratlon) forned The initial concentration of

EDTA UI t for Y t

pr ef oP B\fl g’gtcﬁfl ngsoﬁptl‘g %%%s &k T omfgggtﬁx?&dt chﬂeﬁrt]x"r\l/% agent
et ahaitibled £ umwlthfthopnesdnomwermmi shovidt s thas empuwigt (vhighyis sufficient to
%%rﬁn?sggg%bfsgl?b&gﬁ a@gg&m}, ? amag{ 403? rqg‘ﬁb&ufts Elg%l/{%t equilibrium
tcBcentialont (oniss mglea@t avernga e&puﬁwremn ccﬁpeﬂz@h@b [gheret rmeltxple ‘batches are

buffer i s one ui tabl

W@:géq@ qrﬁ\t;%n{’xie%ﬁi% ¥, hxg d%craag% é“ l%ng \§g tr}]1t€> \Mﬁ]@\e 1£b?orm impurity is
fy 9339?50\1910%’ f30%h730%,2>1 5&}@&5@8&%@ ﬂiﬁﬁfgﬁeﬂ@ﬂﬁh@@)m y¢centration (or
2004/ 026251 PCT/ US2003/ 029546, B- 2 r,

dbsrighrshaveriee G%‘ﬁ“ FQuegliragion) foxinéeg gl“rh%e:%‘ﬁéu&?cegfratmn of EDTA
bitfth8E SorfuRE with ehel Reseanveatién i8 rpmmamy nhieagplesie 4101 mM, from about
i nvention include, but are_not

phek pﬁ@f@bop;EIﬁQgM frqm gbqut 8.4 n&\/l tg %1}08? ﬂ%ﬁ"&mﬁﬁg’ a%butd’l mM to about -
rﬂ@%ﬂ&%ﬁﬁ?yQﬁﬁhﬁﬁ%ﬁ&ﬁBQﬂwhﬂ&kahmbs Tris. The preferred
initra uf

fer concentratjion is fro
about Ip refrared o P@Vtﬂeélllee"rhﬁ‘ﬁ g 3R 3@8’5 e ?trew t&w buffer is one

g'n % 29) rﬁ‘\% u&\«ﬁﬁl D bR sét afventR] de.,fdoeymaeuvent Ghanfutrhagion of the
about nost preferably f'rom about 10 mM to
about 50 MM Clher suitabl e bufifers my be used.
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Preferably, these buffers are sufficient to maintain
the pH of the growth nedi um anywhere in the range
woé camoa2out 6 to about 9, from about 6.5 to abpor/U%2083/029546
or fromabout 7.2 to about 7.5, respectively. As
not ed above, it is preferred to provide the chelatlng

Q%g?éa in.a buffer. Furthernore, . :Pe ano ? ‘}f?
POMRI SGBAEton frgrade it grcesi dufamed SHEAPIG Ruffers £ use in
dtathétion Wwith e pedserdt iveiioh @xludk, ik abl lﬁﬂteﬂg@,ﬂtnsl hosghete, HEPES,

nol es. o 036 pr ot ei. is fro t . 1.tg . about

ot Gaid v, oaf bt pist mtoner pere s Trié by prsfeged intial

l}{iﬂﬁlr aéﬂge;graaggm frdr® gbm 1 rlmgets aB(?ut Bo@ &8, mﬁxrggirﬁbrﬁblbly&bdﬂﬁabout 5
rom out t o about ro to out

MO D 109 FMp st P prsterebitiom 2bot BIBNLRAPPYSRIRM, and most

pr¥RIBB fiym &folren0 s fto Cibeint S(FQiMaC(Dthétt @ulﬁBl@flﬁﬁﬁ% InB? be used.

| evel of t he des- phe i,soform |inmpurit bet ween t he

Y HgSeaRpENEs axniptfioirat 8 mainipin theqitbpfiihe ginpiivapdium anywhere in
th¥ednpé ﬁoﬂrabwt@% 488t 9, BOStab6 &6 A 8)abblRT . SDEETONE R B %jz)bout 7.5,
the B-2036 protein conponent in the buffer has a .
‘@Eﬂ?é'e‘fﬂ}f ation fromabout 0.1 ng/m to about 20 ng/m,

fromabapfed Oab%vé'rg{t nds f)t@feﬁ@d) Ub provif®/at . ch@lﬁtnfg;1 Qgérﬁ‘blﬂuﬁ buffer.
1 mg/m to about’ resp eCtIV?.\g% Fur t'her nor e,

Etﬁ&xeméheerm@t P&ﬂ)@ @h@wuxgr?@ergjr%merb tishomidthegreln thet the molar
Mtib Br il eno@ééferﬁelanng %en@ fb%@hxbfég 0BS54 ﬁr))te_ﬁm fx‘ohﬁab%thﬁ{o about

contents including not limted t 2036,
b800. bftormativelycthe molse fadifnoé fretugles qfrceqﬂetrnatﬁgyntﬁ? tmxmsmf B.2036
I
Bkt Ront A1y s 0 Sl b PGB o o
m@t E—OQGQECBYG& ein conponent. Also, preferably, the
t en‘p:rfi Hif Aer SPBicRAS Lol |(&§Aecﬂe@§y B kYdafChe des-phe isoform

t her om~'containing the B-2036 conponent is

N |bpﬁe@elf the rhediting egenndoheaBd36 poEin fompanenb Gvithin ofrom the
h&t %Q h%) geeno 'i:orﬁﬁl&ga)amub 22)@6 tﬁo@ﬁoé&npﬁhﬁglt dlgl the buffe¥ has a

resp e lve preferably on addition o
qmeeréﬁepraﬁpmgabagt&t n(génlgto abeutyPR)me/mh cfrane ghrayt 4t5ume/nd fto about 5
h SR t he honobgenat e
Mxlg}rl{lt‘?l a?ljnfiﬁ’rﬁlg%ﬁiel %‘%b%(g&ro }'n;es t éarg%gﬁlt 0C upon .
honogémihemtdre the mperstuierrpract ke grewHomeditndegeep /38 the buffer,
Iﬁxtre%?xahtgxggal%r@% P’Eﬁ)& fts%lhé? Chtents thualgg Wt 46 limifed t?% Z@th should be

. etomintaint erature o
mentairedat e {emperaturecprpferablyi figm aboi t0°@ et |about F5YwvaRer the chelating

Qgeqlt Ay b&Hfd‘dgE tocﬁllglh%gt' c@ﬁ ?gxe ys§te Jﬁé}gof %ol?ng I% it B )O3%Oprotem
t enper at ure bel ow enaturatio

p@nmp@tt uhlsoofreferaply3 Ble tQIEperamBSﬂﬂ tine Jhipst SR ardw| Iigsazs jherefrom
2O il

U8 A28 Y RAEIRLs M Rt 108 s o

g tmtiont) 160Gkt fremmbbet 23€ t6 aboud lﬁ?@ree@mtfvpm d¥te that, preferably,

h o
U561 B el 15, 907006 LORGREAATU blbow - o
kaexmtattué d)ﬁwehedd&mpmmscrhwmmg ntheir B£2036 siires| td blmut o?fO°C upon

gémﬂg %S'z%tl&b (r)[y ki Ji E"(e’% ’tha%ﬁ%él ?royenb&'en R%orh QCCQB%V :Iibout 40+

rés pf’fscxuch/ | 1ys des'[t;aplieamhiamalramé eempsrtire of exnthomogmatet(l e. , containing
I ti t d - 20

BohSEh B SRR Rl 0 B0T0 e o

&K@mﬁiﬂ@éhatﬂ:aﬁdﬁt&hpdrﬂurabDBQO%. 000 Iliters, from about

10 liters to about 500 liters, or from100 liters to
about 300 liters,
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respectively. O her suitable exenplary volunmes may be

anywhere from 160 liters to about 500 liters. O her
w@ascaned2ér s t hat nay be of interest during conP@rS2003/029546

bet ween the chel ating agent(s) and the B-2036

conmponent include things such as mixing rate. The

m xing rate should be that which is sufficient to

f or mAelditonsllye the gentpat img betweert the Be2036 spmpuppt@ay thel“?‘*’s‘é‘f‘@ agent
%Q@lﬁe&f for @“Heesrufﬁc‘féﬁgl 1§t detCasB ARN1dyED of HRedds- p%@-?l@form impurity.

onponent and any ot her conponents. in the gro
Mpm switsblecconian tirmesi fag decrrasingrinieved of ﬂ&aﬁswge 1‘988’(““ impurity
%@?ld%@ 1% 1B4-ab 186 ﬁmﬁftesofrgh JA6duY 1 hoiith hbdu@lg k&Rl iol Fom about 5

ermne what a sufficient mxing rate shoul d be.
Ivvs toaboug 15 howss,agspeatigelyr at e shoul d be such that the

t e”pefr@icugf Affer TRAABHAY &)%Qwi Betﬁvtle% AR QhEmig @gi»nf(@)nﬁﬁsme B-2036

égradation of the B-2036 protein conﬁ)
ccsnpmmtmhz duffericonBiningethe sarest hapasvobpee framfagpyh | tﬁqubpyﬁ 5,000

r)\%ef h eI %{J wolot 1 gy 5t 3048budSdon Htego lefe; Y lb(*)" Qﬁhrré/ ’to labout 800 liters,

eved “that a tion of netal salt(s)

reepeatitzily)a Otheg suwitable enemplanievolumiea s |b9tanBN12~’®%§°IFlel§9I1¥Q55 to about
ﬁ‘decrease in the level of the des- phe isoform

ﬁb Flty ei ther by an actual reduction it he | evel

t her e@ﬁxeapnﬂdmnterpﬁnmm tieqf irdérest ﬁumltmma@té)st“f?h@the chelating agent(s)

L OJ ?ﬁ ed ﬁéb Ipﬁefr‘xs j.n\éludct, Bgﬂ asstﬂ xﬁr(g? te! grn’ﬁmﬂg qlﬁg should be

synt esire
ttﬁc outituhria RbffidieRA0B Eopn atlmmogmnqamm (ofUthi rhgstoell(a), tlysate thereof,

I{i’ﬂ{ff’rh glﬁlﬁrgﬁ% aaE%ﬁLf;h”%&@%ﬁ %\'t Vr\%ibr(])ggntt & ano)h?aCt 01 é)loﬁeﬁl):s .in the growth

h&ﬂ&mb@ﬁﬁle&ﬂlﬂﬁhiﬂhg the amtountsof fpzmahg thatohay be farmied.y These of Ordlnary
2036

30 i S ] BB OGRS, i

(nne glOBO bEBhch. thitcthe nag:ptaaire cnmpnieined in e abew-1dted, rafpges and any

net al =8 used in
(IBO ﬁﬁ‘é%’f’flgg“\ﬁ% F403p R}/Ote“? CRG nltﬁlsvlgﬁié? %ﬁi whi ch, when
cont acted BJpr efmrcmlsg/of\Mdsﬂ'hammmt e mxing) with the

B- 2036 prot ei n lapupityieith Maglsalter with its des-phe

isoforminpurity, is one that is sufficient to
decr eapighouhbeihg bainddly theery diess hilieved Gaif sidition mf umatalysalt(s) to the

ef erably without deqgradi
eGP o b P et a0 R AP B £l f e JpyeLof the des-
x%ﬁﬁ%ﬁ%&iﬁﬁr BCa biS20 GSNORA5H e 130BBeredfdndfor prevention of

S sui table for use with the present invention
q%e&‘%dés lEﬁthP“%ar“@ ‘not limted to, gl kali earth netal
sal t ( SDypxcail)K ahd metabgdli(d) istmt atidedab ttkﬁeshqst telkis) Siynthesiving the desired
net al, .sal and .conbi nat j th Pref er
et i B PR GoPBREt Bt oh AP ok e 2R growth of the
| KB6€ 1IN FuRbidringR, affer theagréwin@tind tintictinglstéps, hapobeas sordurted, it is
phosphate, patassiu cet at e, od| hos
DRTEREER, (0 pURY Sae BotBa roiy JBFE TR 126 CBRRL B ok PRerably

G 18 atcdub tyil PEGBLRY36 GRdgliSorha). lBi)Epugylahoii pcgiues eeet U.S. Pat. No.
invention are noted in the followng references: (1)
ThE4%83%ek Index, 12°h Edition, S. Budavari (Editor),

Mer ck &nffretal bd1Cmay bd IR RYfiretidaah BIY &feypréseﬁi invention which, when
BI ol ogi cal Activity Index, p. THER-

PRI G TeTARBEIH o DHGIE &8y B Ml SONEIOTp R SIEpoIGRY sether
e %M 1R s FNeEEHort RHRAHSR onE thaf ik SuFfitientd@ li@rease the level of the des-phe

isoform impurity, preferably without degrading (or substantially degrading) the yield of B-
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t hereof; (2) Renmington's Pharnmaceutical Sciences, 16 h
Ed. Arthur Gsol (Editor), Mack Publishing Co.,
wEasion2sPennsyl vani a (1980) and each and everBCT/US2003/029546
subsequent edition to date thereof; (3) The United
St at es Pharmacopei a, 21st Revision (16 h Edition),
United States . Pharnmacopei al Convention, |nc.
K361 Vet galt(hpisablerer yse gaib)thoprescaidatentipringlyds, jut are not limited to,

ASRAN 8Rtal saB),laliQNnd Qrtf Alefal LAMEY), %sxtn&@netﬁ M8 and combinations

Bi ochenical s and Reagents for Life Science Research

tereft dgeferredgpetal salty sutalle fos yen Witl the @pesorD drpntioarinclyds) but are not
A lﬁ&xi‘i’é’d‘ @hpotééﬁﬁﬂ%%&h&tt FotRGu e HtheE; aéoﬁlu O;kﬁ@,ogcﬁhﬁq Ycetate, zinc

Equi pnent , I'waukee,” Wsconsin (2000-
@N@Qr@éeﬂb@ﬁ’r%$@ﬁf§°ﬁhereof O‘ suitable netal salts

for  usiferWhitdbie GaIRAIBSE ise | Wﬁ‘n% ﬂr@é@nﬁﬂf@nﬂgﬂ /8 &9&191 e following

ZnCl 2 and conbi nations thereof are err
Wﬁéenam utld The Maselaindes| k20 Hditiam, SaBhdavhn r(Ed.ntme) Wlarék & e, Inc.,

eEitic CIVSHY 100 BGoMd AGvi) ﬂqgs’e‘”i!? ]?Mbc(nndel?' “CHELATING

suf i cl ent decrease the des ormi
AGENT”), Qﬂsteh%@ Ftatiomob(19Pf)sandi egblesmd eenc s:’ﬂsa'qatntcndxt(on rto date

A NycthWaer I
B Ry ARSI S B,
Publistieg ConrBaston, Bﬂnﬂsﬂﬁam@9wemﬂ S@Iﬂl(mlmelvﬂ‘p laubst:quentsedmon to date

!h?r%é[f,] (gﬁ?h’é Uafled sr% @Phﬁ&/&?p%{a, ??S;V"lﬁg}hgﬁgg?éﬂ‘;ggﬂgiéxae Wlted States

est concentration B
H@mmﬁpﬁdtqomménhbmrh@mocme,l Maryland (1985Hrné redhand everpfubsequent

M(ﬁnl toscﬁ (g thérgotg {4) S‘i@lgiAu 'ﬁx@c'ﬂgr?iggl"élt e% %gloflt% t%oreuF gcg?un%g Research

the esen nventton 1S
Gialague) St IKFMS MIWIH@OQR-2®3)IM10 (65)a4ddt1d;h Mdtmbk of FimmChemicals

gfg “W‘Etﬂ?lg@g &VE%Q 1sco ain W@&Oﬁ% (?9(%%%) editions

thbeofft 25 to about 100 rrM respect i vel y I t | s
pr ef E‘(5fr s“?&ﬂal;lg n{%{ai’gﬂg%‘o% er'taht ﬁ‘le p%e%%rgt %veﬂtlchssogmghytfog?hate ZnCl,

ver, sodi um e can
amlcbombmham lﬁleeeofrmb also pecfdrred. I—mxmmmmt csfdmhtatl lsaltq:alsuxtable for use with

e de S
%E s%?llz‘att IGU%‘@I# B ‘f:? ?xheaéc 2 om?[ ﬁgh BuF g?ler}t %o éﬁ‘g‘”}sﬁ é}lle des-phe
issfoguiimpioite by (at leasi abowi 10% d)fnls lpgl&stecmhcdnﬁm&mt (oD f1s high@t average
r f.ormation r.ot
SR8 Alon, AT Syoife AR Aot B bl 1 Rten n e
arhfsmp pithe ti¢s-phe veiirindmpiuity lisldest atout 2096,60%)60%) drriove fbspecnvely,

T TN ST ————
édﬂb&ﬁ-’raﬁé‘r) o%eZﬂOsﬂtO@@Z&bdﬁﬁﬂ' bhlﬁﬁwé:)/ Sinaid Gor psecivithri@él present

B BFo i e Py Tt Aoub S e e o i, om
astivotil niMGo abdut 2eEMM)drom fHoaf smkyatfonomsabmuﬁo& At 1@ mM to

bo 70 oan t pre ahly fromabout 10 mMto
ek solaM R Fatt3 by Bioht o streSa bo usod
Pr ef elt spryferrédogRovidef the istaB st ifi Wibuffed. Edwelver, EBiilufM ﬁhdﬂphate can

H of e growt h nmedi um anywhere
3* G’P}P 0] 3 AR el RNENeE a&dlgortai Suigbl el i(s) may
Bdf adcfe@fB 86 Sodiun® plospitcXref, Preferably! ﬁ@ Begdr isvétle Yhat Afstdble for use
t}elNggtal salt Is provided in a buffer (or in the case

Pregptr iavenHen, Negp doss|ngt idegradecths fpaation of tthie B34 protein
sahponaitd shitdldBftl o ust: k}?ccﬁﬂ&'ﬁm with tHehhfesR ﬁxﬁf’entﬁﬁllﬁclﬁcfé but are

the buffer (or NaP solution also acting as the

Befr Hmtsd dholnsd pbesphelenHERES, ciffe paid. ariethylemiieopnd fistidine.  The
nmoles of netal salt to the rmles of B-2036 proteinis
from about 1 to .about 10, 000.24Al ternatively, the
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nolar ratio of the noles of the netal salt to the

nol es of B-2036 protein nmay be fromabout 300 to
w@baui26281 000, from about 500 to about 5,000, PCT/ABTNG/029546

about 500 to about 2500, respectively. Typically,

after sufficient contact (to decrease the Ievel of the

phe i I npur i bet ween t he met
%ﬂ?ﬁh g“ts‘? gb‘%% cHpcgRtEtAn 8&%%%{ I o #n#hiquigr0 fr&‘zrﬁ"%’i‘?é’mfembly
ﬁ&ﬁtab&ﬁ I5Ing¥I)to RtvGt ToBaMMCEVRR htkstiferablyrdBr HIER pMo&bBut 70 mM
con‘ponenge {Iﬁe buffer_has. a _concentratio In@“?
st preier EH?SV/ m glpul, HhaM 9 0eH) AAM £ P SfeRle Ogftess may be used.

PRfedbly, theddRifferstare §Hifid#nt t&hmﬂtﬁﬁﬁhﬁﬁ@ b thd gxlwr/tl{‘fhedl@n anywhere in
about , espectjvely. Furthernore

e Faner grpﬁlraeowéﬁa abagt 9.1FpEn AhoBit-hiorBeRt drer ?rofgé'e BRORt 3, fabout 7.5,
tebgechiviiy.er, the netal salt(s) and its other contents

i ncl udi ngh but not limted tq, B-2036, preferably
shoul Mtisdheetal salivis proyided in @hyéiemborn i thercars ofbtialt voere the NaP

gidhn a%é@o&fds %{e xhétﬁ AR b th§ ﬁﬁftferﬁ 2R anlbﬁﬁtfbf%d:ﬁ&alt s91t hhéﬁe buffer

host cel | ( | ysate thereof ‘containing t

for ‘@{a&swuewwmg as thg buffepyshpwld hpsugh tftah@eppamaftmqﬁ ﬂ@ moles of
ﬁ’lfetai Qﬁt tg ARImAS deER2038 4k id ﬁ‘cﬁ@&l%u% hﬁ! &bt ”'Agle:ﬂhmly, the

conponent is maintalned froma out
m@bia taﬂysﬁdithefm@m eftfemetalGalt do tip meles pdB;2036 protein may be from about

%& P aRRPYH 0001% 56’0%9%66 hy %(?ﬁt 5'8@6 € tt%ﬁ aU&Rgsoo to about 2500,
onmogeni zatl on W t salt’ NaP), the
teémévtﬂl'ure of the hormgenate may ri se It IS _ '

' ”po”fﬁﬁéaniz oaﬁk?tsﬁfﬁcﬁegfitzmﬁgq%(sd&;&g@% Q%i a&ﬁjiim@tc%eg-ghe isoform

occur s at 'about I's desirab
irepuTty)i hetween éhet !eﬁp‘eqahésm@ the Bt 2@6 rpmt@g eprapancy (“ethm or from the

ggﬁ'@:c’%h%) s hest grﬁklleéd) Qﬁej"# LI03E bR o %ofn@x{t uffjer has a

2036, ‘opti‘ona nmercapto c oun
cencgntration &omt ahoet %élncgimk heabp\lto?:oema'ml,dﬁamtamwomg/ml to about 5

' - tact ti
G bt Sl | Bl ol Sl el et
shoul Burthernage, the temgamﬁf fapgs efrthe growtle medinmdogether withahe buffer,
e fb&1 ga@t%s?’e%@ ]g dggrc'ghﬂeﬁp lfﬂél&d%ng b@xz&fml@ge\é éugtﬁ% hpreferably

contact ti creasing t the’
saypidbbamainiained ﬁﬁ)ﬁ temperguRSinT tboEt SIIEE RbGRBETE &BY thﬂmletal salt has

4 a
D802 b R RO O R 8 o
ddsof prefiarablyothe te@opetatue of the hest oell(s) kBd/bolysate, therefrom containing the B-

6%)&)% o}{ﬁlt % mei{%%g@#ré% aliozi‘lt i‘? %U&E'l gdé,e ggmcaggﬁtﬁ% to about 10°C,

e vvee onént’,
toh éropyudtiost 2%btet zbont HFCt Feepestivady.h hbteathatopoMOmpgmnzamwwlth the

%uétts)%fj ! % Igt.gﬁ,utfn ?err&ggturéb ﬁg%bﬁlg%%?\]e d 3{: 0 lc)luéoer{ant to note

11185 Be203p pmtsm denatmstion beous| ay ababt #er °G adismem atis dtsluatble KEmaintain

[ ptac t n.the tal,.

O, el LAk OB PE SRR NBE R, s s
aslt - 20369 amhbpmonﬂlhemmcxptm gompduad,sdio)itoda hﬂlpblhﬂlre balbw alte protein
| fic I honbgenous m xture (of the
d%m?uramfnlt ms’e,mq"e z'a?ﬁer eof, buffer, netal salt(s),

t he BAﬂ@ﬁGnaﬂgmpemantactamde aawem hﬁrBammcnmqmém iand ttfemetal salt

0 dium while inimzi h unt foam n .
PhEHS e Fob e Fhe itrcfian B deciebe, Ak el TCRY By sOorm Hhpusiy,
Exaniplayy suiteblecontig tintea tforadestehdingCthe idveNbiXihe des- %feeisoform impurity
shoul d be. Cbviously, the m xing rate should be such
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that the tenperature is maintained in the above-noted
ranges and any degradation of the B- 2036 protein

wa@oeoponent is mnimzed. 3. Reconbi nant G owt hPEDURTIN®029546

and its Des-Phe IsoformlInpurity a. Decrease of

Des-Phe IsoformInpurity with Chel ati ng Agent Wt hout

bei ng bound by theory, it is believed that addition of

sHvRl el 02t AGENIOS)30tnAnd ke froﬁ;%&i%’(flheﬁ'ﬁb a%&ws Bod?@ I0FBBS about 5

results in _a decrease in the |evel of the des-phe
PSS ranput; lﬁﬁﬂvrﬁ’trﬁspé‘i“t"ﬁ'éf by an actual reduction in the

| evel T;tditﬁn?ofaftarn GurBEieR” SoeAel IRRveRh i LBSK sﬂﬁé) HH& the B-2036
forrratlon ¥fp|call , the chelating ent i's/are
serpRageRtothe huttercontaiing té!@)sar%eyh%sr@e*sqlwmg °“td‘e§‘i3? tocpbout 5,000
RO MR Adht BIOWER B AHRIN0D MRS IR £ | DODlifEs @BTdb6ic L0 liters,
during and after) growth of thé host cell (s).
FSPecHEYore, after the growi ng and contacting steps
have B@e pdrARdus (Halmay be of ﬁteﬁﬁt%ﬁﬁé EshtdcPoddEdn'th, {glgtgl salt(s) and
rowt h horrmne protei'n. Any chel ating agent may
8@&%2036 eaFHeaent isHdgthipgs. supfeamixingrretej muiking rw: slou)d be that
\me:m r Widele
e 1€ G a6l oL icpBloks Mo AR AP S, e BRLY, b,
met éﬁlfﬁﬁ)i thpBriogg Com@n@ﬁ@nd amarotlies cerupdnients érthe prowth medlum) while
reas I
AFREARE S Aol Y8 fouling 88 i oiifined SRR P bM)Wkl can reacity
detgmam W@@t atshiicightahigingfrate shoulddpe o Qbviohsy, rlﬁmmuunEmaé ghonkdcbe such
t
RO WA Dot o sBbvetifeatobids WiE i giBlion of e B-
BOprotemccoippuent idduimizsdal exenpl ary chel ating agents
i ncl uge, Lo Def er oxam ne,
Diti ogarb aﬂblﬁ%ﬁﬂ : MEIPI e_wglm Di sodi um Edetate
Di sodi um e Trisodi um

Penicill a L }) ;UBSTI TUTE SHEET ( RULE
26) VO 2004/ 02 ﬁ%@g DsT028546  Cal ci um
Tri sodi um Pen ~ and Trientine.

’\qloth : ; wgﬁl}) t%%%g %Bﬁidﬁ&?ﬁe%@ 1t§s eth ved that adc{xfD f%{x%l %—f%gAagent(s) to the

agen or dse W
pecosdimanti growtht hgrmoae eesnlix mdmdecxbtse mftbb [leval nfy the des-phe isoform

rgﬁé‘g{i?{?ﬁf By Q,tl tSIFr%R}g% mé!xetgsgi the eof fdr d 1fevo Qiga Of further des-phe

@Gamagon.y and Bi ol ogical Activity I ndex THER— 19

p
(unde le%{ﬁ' Jﬂ%‘lagn%\/%en );g) 1sXa\1he goedhc? l% [’l %ﬁg‘ﬂ@ ﬂrg{hgsmmg the

(1996 B ach an subsequent e

tdhgired méqom(oﬁm)anmowmgmomrs pRitein iderdre dri aﬂat (oSdumrg(ma aftdrp glowth of
| shi

el s YBY, ER e b rptnd SRR B e beon conduct, i

sujnsfeqaemtpua@r thé growthchotiadre prdtbmr eof (3) The United
State r.macopei.a Re |S|on. Editi
Uni t e%‘“ gflgéng %ﬁ%{ﬂﬁ@’cg%}é? 1" EBHY th(’ﬁ gﬁh erﬁese)‘t invention which,
Rﬂ[ﬁh‘tbﬂlﬁ(ﬁed Wmlﬁﬁﬁltﬁ thﬁ@te mﬁrdnh @&ﬁt][h tﬁeﬂﬁoﬁﬂﬂiSI Co;'y\;ln&one protein together
ition to.dat er :
RIBE R HeF Db S b R fgh 1 B et th Shreie eyl the des-phe

(fatfaﬂrm@xh{ﬁnty, &eferibl’;uw&homﬂdsgﬂﬂﬁg (ot m%ﬂﬂ@:’d)sgra&fig th&yield of the
Handbo g gf Fi ne Chem cals _and Laboratory

W%monqw F é:he Wrgc%q§t§ ﬁum@rzgg ﬂlthafﬁa present invention
(1&9@&- B6039 n@dinkite@®S, EDTA, EGTA, and DTPA. Additional exemplary chelating

agents include, but are not limited to, Deferoxamine, Ditiocarb Sodium, Edetate Calcium

e

Disodium, Edetate Disodium, Edetate Sodium, Edetate Trisodium, Penicillamine, Pentetate
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thereof. O suitable chelating agents, EDTA is nost

preferred. The anobunt of chelating agent that is
wanisakd2el f or use with the present invention shOTUS2008029546

that amount which is sufficient to decrease the

des-phe isoforminpurity by at |east about 10% of its

*,2' ghest _equilibrium concentration (or its highest

éWH@E"S@g‘H{W PoYqHG e fueiner aand Jinientitee NotathittBdotats Sodium is the

mthH@&EID'EA averaged) formed. Preferably, the

decrease in the anmount of the des-phe isoforminpurity

is 1Qheq suifplie chelgng agems forons with tgc)%esmsrp@mqnv@b yioted in the

ﬂflloMn‘g ileh@s! (9ot Mddid HABXC PGEfYidndk ) ' l?lnia(rag{ (gdlt&‘z Meﬁ;lk & Co.,

ghest average ‘equi |1 brium concentfati on
Iﬂﬁp ff] PﬁPP"GBﬁQé‘ﬁgqf)aﬁf}doﬁ'w’@gwﬂlﬁplxvmmﬂ@mbl "EHEI&M (9derIGHELATING

A@Wﬂ&&?ﬂﬁehbﬁ%@ﬁdoﬁ NNy Sld@% i aﬂg}%ﬁ@%{édgwgyédmon to date

from about
thersaf @) Remipgtoy’ SaB@unacz@tmwsmﬁnc@m okd., Arthir ©gol {Bditdr), Mack

. Il&)lﬁ% Col, m@%}ﬂs 1%8519 {%E u:ﬁxgl acha d'ée sgxf)sle\ﬂlx%l Y edifidn to date

erred to g ag
%‘9@5 r(3) Phe United ISWeStfﬂermmﬁlﬁm 218 Rmxswntd’lé‘t‘ Eidition), United States

h
B ahid Qo o IR 85 (ST Sy e
@dawomm«e beredl ¢HaIEMA, BJmhemlctalsmsd Reageatd. foiSLifé Stibee Research

et Tt —

I nvertion inclu

phobyltematery BemipEnt, Milwaukes, aréxs@psm HREAOFR00 Hminde(206232003) editions
fksbtdine. The preferred buffer is Tris. The preferred

I ni t| al buffer concentration is fromabout 1 nMto
aboutORdatidLhelnting agensf BDEA lisymbst prefemied u Th&ametit dfchelating agent

AR oSSR b L BB BT ke c

ddvoaase B devph©tidofnmsimpueityl by bufehe rﬁoﬁtayO"/b&f Usseifighest equilibrium

AR A AT ot o e
SHEEEW)(M@ I@fem 28D ddcRAGAD me%ﬁxhﬁﬁﬂ%de@%%ﬁﬁfonh BBpurity is

GRS SO ABB o’ 28 AR P82 o

o highiesh beeraze eqmllbﬁurp rcexﬁcemraadn)t formedo vikieinithk coeltatib 6f EDTA

SRS 11 B L SR B AP %, o o

81 &M ta attonniol (0fmMhEommabas 0.4fmMhe hisduk PG MM vk i8dut DAM to about

0 h proten(eg hGH) is, from
g@%@for%({nggbzf\# Pioa% lggdsM efpgf'th yl vely, the nolar ratio
of t Heisrppéfersedoth pedvileahd ¢hgladigeapent in a babfer. MRERRALIOS the buffer is one

R R R e W XL T

Bmﬁﬁ Pomeih cofhpbrentbodégrddblit oh@sipas forkely . Sultyfle Gatréy for use in
er. suf.fi.cient contact. ()(l %gecreas the | evel of the
B9 e

& “ne“’ﬁ’%““ &GJF?FF“H ‘%B‘P‘?“t %é%"ﬁ“’f tedta Lits; P@S%{’g@n’meES
aitit ﬁchE ngartmadnn&; Qﬁlm&dlﬁé OirBé Prefetre buff@GENTrié WThE bRfedled initial

% m t he st cg (2) as eenc |l eted), the growth
ﬂléceﬁlir on;i P, ag ut to; gboy mM anFe preferally from about 5
ﬁlMl&EiHoﬁaIOOQﬁM ewm:ﬂ&elg»tefé}ably E%mboﬁtcs AROW abdGt T and most
to . about n‘a , or from about
[

ut
ArefRGpHRY 0B 00 S Mgiontbou 9 bk | DEiey Suble, HFOREY be wsed
meers SbiiTels dr@fciet: 1d ARinmANE br1 BREL YBWPBEd
with the buffer, the 1chel ating agg%t(s) and |tslnrg yWherem
ontents i ncl udi ng, but not l[imted to, the growth
hor none -

D
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protein, preferably should be maintained at a

tenperature preferably from about 0C to about 35C
wa@baogn2d26e chel ati ng agent has been added to tPET/HSEN3/029546

cell(s) or lysate thereof containing the growth

hornone protein. A so, preferably, the tenperature of

the host cell(s) and/or |ysate therefrom containing

thOBinSE HYh ALORE AP ulY, Hlofi Boki®. T AR BEst fohDdboabnto about 7.5,
Cto about 15C, from about 2C to about 10C, or from

aestHvelC t o about 15C, respectively. Note that,

pref e{albitd 4bBR) RAFI f)ﬂefzﬁe&fmt;!;}ev@%@tchagu@gagdm in a buffer.
; EDTA), the tenperature of which is

5 b
é‘ﬁ@emﬁ%ébf‘a%?@t 8 the ectHEEEN 4F e dHPLI RIS ey hat the molas

1%{19‘64' fhe Wlé@f%hélhtﬁ%sageﬁt% aRiles GrdRR Rormone protein (e g., hGH) is
onbgeni zat 1 on. IS Inportant to note that' g

frommbers 13 ahast hOOQi MEruAnselY.ghe Belatio g the Bl 0%1%8@18 agent to
tﬁ? nﬁ)lljﬁﬁ he ow, BorfiBsd lsxaietne(ego nEE) R RbO b A absR mwcr &Jouf 000, from

(i cont ai ni ng host cells,

enat e
@hovv\i%mﬁbmt @.g@ Obﬁem@bout 16he optld0.deertdelyand  growt h
hor t eil YP? ‘%eﬁt ’mep suﬁfcﬁma C&IQ&C@ &)emﬁara% H{eeICM| &‘V\{h& hﬁs_phe isoform

pro turation tenperature of growt h hornone
Popriey) retwignithe ichalating pgent Ard tho groxEt hormere Mseteinde 8. hiEH) (within or

G0 AR P L Sy U 1 Bt AOER 1R i e

suf Crease t I"evel

biefSor hhea ¢anoéntmtion fgr anUyO 1 nthip labeny 2@ igtralbfrem ebont 4 me/ml to
- i f
%bo%%n}gg/’rm Qﬁﬁéq?g?%wpy}a ggsst g@ %pg&ﬁle%jﬁu'tzg orm

f r om Bibthetmdie, itbutenmoraaimmngeaf@” the growth wedipmdaageshss rithghe buffer,

g}et ésla L% e%gﬁt’éi m‘gdsxgso gl#ég g?nt{) gsfﬁ&g e&rllh%\,/ EJ]tXlothx?mécf:tal &lé( growth hormone
aopexit, (sdfemblgt shdwdd bpr osintainedatrartemperasure pesiferably Eremmbwt@f’c to about

T

BETEoBROBGMORS Prbéein. 5 AVGO pefdrahlys, thef teoperabierf G bost esllés) and/or
tl){sF e Ser%ﬁférg Q:ol\t% %St}\ % gogﬂ% R&Jm]ogg Pr( 1 §ssm519taﬁp‘9 lﬁton*ﬁ ut 1°C to

respec er Sul exe
about rt6eC, feom blmuaamaheutf Y086 orgend #howt 2°C to aéwdt5°c gegectively.

&\t gxgt ret r}gbl R@&?g\%{éﬁg fttﬁca% o%nlo% b ﬁ{i?ﬂ;Agsfhe éem;ﬁrature of

gvlm/lt 1b ahtmt mehqouempeamra of thjmogmawg@ntgmm thesgrowshi hgmone rises
r at.e .sho {

t% fas?\% E@EQ uPon or%emzﬁg)ﬁo {e %0151 8rrtﬁtn§ ?ouxrlég@ P&P g} Horéntone protein

alehatuation boesmtatatione4oiC. A:bsn‘ctl,st is detimblatto n@umme(tgyxperaune of

t r owt h orm)n. rotein '

e o LRGP Ly SR I, R ORSRRE it

f gpowmihrigrhdirtprotey, de) tbcartempbmtﬂfh belew (ﬂﬁe pratididenatyratidu thperature of

canﬁ{h adily determ ne what a sufficient mxing rate
OFROMEEMFBusi y, the nixing rate should be such

that tAuditioanipg ﬂatcbﬁtactltmermtwﬁemﬂmegdowth hbﬂnm:xabuman arot thel chelating

ra”?%%ﬁﬂﬂm e PR Aot 5% L de LR otopp iy

h 4y shifabler ¢ohtﬂgﬁ/\i:uh$‘s Ngﬂédﬁeaﬁﬁg ghe\/llé'tem @ﬂlﬂ}ebcmsmge imofond impurity
teor it is i eve at. a n o

Sthontidp int o o SB DS TOGAbE N s et FERTS g from sbout
ahcﬂﬁﬁ'o%ﬁ&& IBEO&Bgeép@ﬁQElyOf It he ges phe i sof gr m |

|rrpur|ty ei ther by _an actual reduction jn the e

t her ecFyPigsHY-oRftep suffisisnt eoptachpetigen H’érChG‘@E',“%J fgents K88 the growtn

hormone protein, the buffer containing the same has a volume from about 1 liter to about

v
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formation. Typically, the netal salt(s) is/are added
to the host cell (s) synthesizing the desired

WO e@anbi2annt gr owm h hornone protei n conmponent BOT/URZLPOB029546

after (or during and after) growth of the host
cell(s). Furthernore, after the grow ng and contacting
stegs have been conducted, it is preferred to purify

t PO Hists FromaabRnkd Jerstte mbgutAﬁQ/hmt ol freml100 llmays foeaboste3DO0 liters,
[ Fespeefiveds:t O8Rr Witable eﬁ&nv\ﬂﬁﬁrﬁ%gl e' gxiég %E: Iar%r&/r{)\’c%qel f\cxﬁ)n{x H\@@ ﬁlgers to about

contacted (preferably equ
g?Qﬂ/\kPFShor nmone protein conponent together with its

des- phewnirsatafetard tﬂpc%dyt% of ks rgspg ! h?érg#cih%wf i ?l{egptmg agent(s)

decrease the | evel
p?‘@f the gigrih W@h@ﬁ,mm@égmdddm@mgmmch abmixhipirae I'Iﬂ&e mlxmg rate should

d no ta
btk 8] b S LR R o o
bbrffesy ehelafing apantfs) et gmwﬁahdamione eevidih atb bl othéd édrfponents in the

%%@hi ﬂ@dlﬁrﬂ% R‘Hﬂé*ﬁu lmzi {hg ﬁ)n’g? o? 5 In%lr!ﬁo glfi rr‘gé;lpg fc?rlmteg s) Those of

and conbi nati ons ere
serdingyy) skil¥ ean repsldy vdptbﬂmundfwhm raesaffitient Mik@IRtrhte BhouldBd, UBviously, the

ot a um phosphat e, potassi um
oot et bR Sk e B0 1 Pl P e ot moied anges and
ciriyciegradation nfithe grdmlnhmmnSprbiaﬁrcﬁmboneﬁllhﬁﬁmﬁiﬂe@ abl e

netal saltg for use V\AI,B the present invention are
noted in the foffcgsﬁsﬁg. F;@i- gé?f&‘é‘g (1) The Merck
Index 12th Edi 1 ditor), Merck &
Co. Ther a {i e and Bi ol ogi cal
Act i VI t y Qim gelng bo‘g)%#“i% ttgﬁ gél""’""dﬁﬂﬂﬂ‘ﬂ@ of muytalsali(s) to the
\iscomthinans er(ﬁ’ltthlthom‘lonel\kbm(lfk%&) devishse ar he ABFL] FOhY des-phe isoform
S'%@‘C’@%%%% sdilon Le date, 29 SUBSTI TUTE SHEET (RULE
i o BB s T aanﬁré}re@fmon(oi)ﬂmher des-phe
Ffenmmgnon s Pharmaceut | cal SC| ences, 16th Ed. Arthur
Csol East on,
Pennsy a}rll B’ahtel’ggt@t SagES ‘%@iﬁ %ﬁd" dirdiogt esllfs) syphasizing the desired
erdq:c{mbmant grodtit lormbriveprew®in; cofmBoneht driblh bf A @ A
Jﬁ%gto %%‘S Revi.Si ﬁ];%nfGt4né%|tl 0?1)§Ir Uni Qg’aﬁer)gmwm
‘%ﬁg e EFEers, a‘éﬁ‘rfg% V8 and gpatactingviepy hpvecheen conducted,
MEthd(tdmm@bm@bmmap@m{y subsequent edition
to datse th rleg% a&:% Bi ochem cal s and Reagent s
for LiTe eehlspl magieused i I CQRREckiop §ith thaspresen invention which, when
Moggcted (préfﬁﬁﬁl'& @ﬂDSdequﬂél Ghiking) Wi Eﬂe%Wth%mlﬁer[fmn component

Laborat ory Equi prnent, M| wa
\}\bééc jer Wi “f g lﬁ’ﬁﬂn?’?@e@ té@%%uff&ﬁnf fogsigerease the level of the
td&e-ph@ﬁofoﬁl teferiBty Mith&i bigiadh
%B% | nveﬁﬁ%ﬂdt}{;l b r|£Eg§m aghos hgsa? er%r(%ﬁ%%tmdaby ngleadmg) the yield
begigne- fsaﬂé“ ledfor 5 aith theuesenttinveation inluds, but are

met aimtsdatd, lichli emn ﬁgdap 108, BB
' néec hon sh%;lgél)fbﬁ thf’;\ttgzglrmun{l mﬂcﬁé@ga%f%hon metal salt(s)

lgatf(ﬂé peferred gnetal salts; smj,%hlq foy ugpywiih thegngesent invention

ahxﬂulde bat%ar©fotl Iirbi teJal t8RsssiGRANES t est
g g %@ con(():entlr ation, \S/\ther e %5@ ﬁO%SI&rE aCé"%]tgssjagﬁn‘ phosphate,
v

te s zgf1c,Rblpriderapd %Q%F%ilon%th@e@ecr ease in the

anDunbﬂfefr difa | R
S L{O?/ge‘il%%ﬂ g%% fbr?ie%% glg_\tgl[‘%e{}?#gdt ErXretltl n a.?ee}ﬁoiiedqn e followmg |

309%
Eﬁtgie@i’ﬂsr ?a(tl) &he Mgrek; Indewyjigh &htloayér&gbvamfﬁdam); hkto(kr& Co., Inc.,
f’IQi’efﬁE@htlch?aQegoW Eﬂ&ih IGRAE il gib 180 gr{ i eava fald{:rh“CHELATING

. ,so iump osp ate
p‘%‘é@%h W@@WﬁfF Biatiors Nor @) ol yacht ankd esiey sabegiiend edition to date
fromabout 1 nMto about 500 MM from
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about 1 mMto about 200 mM from about 5 mMto about

175 MM from about 10 mMMto about 150 nMor from
W@boun2@251 t 0 about 100 mM respectively. |t i SPCT/US2003/029546

preferred to provide the netal salt in a buffer.

However, sodi um phosphate can act both as a buffer

and a suitable netal salt. However, additi onal

thaiebfble Rmﬁngkonsgal’hz(rm}mdﬂﬁgal Soenaddesf Ed AtbursOstl (Rditor), Mack

‘Eﬁégﬁgg%& %%tﬁo)er g:ésy er ﬁpj8ﬁ) ar¥d eggbdefeQ{] '(asﬁi?s%gl?en‘i e("ﬁ 1on to date

theesf;NG) The dinéted Stdns Plarmabpon Zif' RdvisioB- (Ze‘ﬁ@dpml elllmted States

BEFRarporL P eRt oo KR RCIahieR (| RETER LRy sabscquen

editi@ntd daie therbf) 01&) SIWA,a}Bch}ImhcaISI and tRedgen, foil Lifg Science Research

RAQHRE: L N 0o 2P g G 4R e i

sd LasyratalOBGuiphndin Midwarkea UWis2@Rinn(¥DoEN08) pude (2002:B008) editions
fromabout 5 mMMto about 100 nmM even nore preferably
about 8 MM to about 70 mM and nost preferably

fr om gbguitabeOnetlll falts B Qisé whA thd\Vpreseat Meentionlisbdblxh @hosphate, ZnCl,

buffers ma ed., Prefer the buf f r )
R e T T —

AR plasine mv@nﬁdi\eshbaagﬁ {momlath@ bkthich i&Quﬂ‘l@Mit to9decfdagTthe des-phe
about .4.5 to about or fromabout 5.5t

Foformy iEyEkt by Igast ﬁ%?(’%’ 19& it byehpst soepntyation, ?wrso*gebeﬁtnaverage |

Qoiithfrion( Pheré AulthR Halhes &t abédfed MR, tﬁﬁ&fexﬁﬂ the decrease in the
solution acts both as the netal salt and the

eeURTAS i degPhe Feforp impurityisdeastAbpy 20k, 1%, 407, GF S%Zﬁespechvely,
90! itt higRestlcSfteRtediioN Qo is IHigheiUiveRip) BhRitrAlioRE f&thell The initial
that the nolar ratio of the noles of 30 SUBSTI TUTE

speertrgtion_of pgtal Wl 4984 /s0dmonhoprbricySHYY EYgisgewith the present

B¥edtios & refeﬁbiyfb@ 168 ﬁﬁ)u@f) IGﬁMV\&‘x’Gm%bﬁfDﬂﬁlw E(thﬁiuﬂ 500 mM, from
rom about t o about

bbb bput 208 gMo e abaet B yabeut b SR iont 10 mM to

%5@'15@%1\‘10% ﬁ‘orh BEow DS @Sabht 100 M RespbetivapNe prot ein
(e be from about 300 tg about 10, Q00

hGH)
f T om 4118 REeFeTg te Brovids dhi megalsts in b o HoRBH SoHgE! Rligsphate can

aRobth 4989 guffér%fi@@ §Jlfa31%|nYetal -EMpl Hé\}vév)én adfifidRal st fle@Déalt(s) may
contact (to decrease the t he des-phe i sof or

i herdied tp)thesedingathosnhate rbeffaq Pé“afF‘P‘elg’)‘h?aMfef Beng Hahis ﬁmtame for use
hORHTRIRE pREGI §hRnfich, Gie;, db&EThof P&ebém Mhé FormbfidiTbt B BOHB6 protein
cell (s) has been conpl et ed) he g:'nl;)vvt h hor mgne

ROBPeRENt jop dm@etmwcgrﬁ ﬁaf@mé?d Swigrblerutfsrs; fonuse i gpaiselipn with the
O%'Llseﬁg rmenﬁo? AP, l%l@ a!i@/nm lunfxtécp% a’b{%UtthSpﬁatérgﬁm’ES Ocitric acid,

or from about ny/ bout

rie thlylamyiness pr@dtlénd@rsy Themeiered o buffeﬁ éoqc@lﬁﬁé?fa’ls §iom about 1 M to
r;ﬂﬂg?ﬂﬁ)f ﬁnw ﬁTogg @')\Qfe gpétlﬂ bR SSRGS aWbudt od R&1, Q%rf fibre preferably

s ot her contents includ I ng
biempbeut|§; thte@bM 70 e\ and mpptipreferabln frem ahpetl8in t0 about 50 mM.

f
g@g‘fﬁf E%%bl%é g)ﬁﬁ“ fiprs 1 yl%% éﬁ@(% nf’l@fepa%ﬂ/é %es@btff%ﬁpa‘?é ?Jfﬁ&@nt th AAintain the

salt has been

apid of thecgrowitd rheditm anyiwhers)in ghe rhwaﬁom auqetr‘b@fab@lér% fom; ahgut 4.5 to
t r [ preferably, the

t%ﬁ"‘plg? g’\tl\glflr}ré)mo ﬁw%nﬁﬁ [){;Jt%es:’1 fefgﬁ‘%r%yd/ or |ysate

t her ef Afien the mtahlsait isgprovidedgin anbuifeh Gorrin e qas0 0ENAP,| where the NaP

t %olu %I %%6& rt%lt rﬁagggéﬁ %&ﬁ'?rﬁj cga(i\’m%ug{lﬁghe r@(gtgygalt%gthe buffer

r esm@?tsphﬁbny alsiNatiag hdithe bufferpshohldrbe gerhi tha thieamolarirativ ¢fttee moles of
nmetal salt (e.g., NaP), the tenperature of the

honmogenate may rise. It is iMfortant to note that

growm h hornone protein denaturation occurs at about

40+ C. As
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such, it is desirable to maintain the tenperature of

t he honbgenate (i.e., containing host cells, growh
wore@iopg2sbuf fer, metal salt, growh hornone prBCEUR2003/029546

and optionally nmercapto conpound, etc.) to a

tenperature bel ow the protein denaturation tenperature

of grovvth horrmne protein. Additionally, the contact

t rowt h hornone protein _and the netal
saﬁ‘% Sagﬁgﬁ % mB Sf’gﬁm&’ﬁt PPRNORE PR dir» hEHY d Fremsopthk to about

l16)060. Aftetnhtvetie shefthdlar RS 6ff tHE WiBRY ok thE- metiS QR @E )holes of growth
|tabI e Co %rg nes for decreasing the |evel of
m

2“ PPEGs Jra B fremahey 398 te @Powlome%»sfronaﬁm 500 to

33011115{“)08:& frofu bBULB00 b abbud W300, résPeciib@Yt 48 hours, or
from ibout 5 _.hours .to about 15 hours, res ectlvel

Typi cAVPSAIY aafie sufligient Gogast (o earesse he Jgveh of e ﬁ@tlélle isoform
$rapir(ts) beawehnt the n@taD¥is) Aad R owih! bR, bpé(ht%}ﬁl(bgf ngn {within or

gontﬁl 3] 5 same has a volume from a
offofts iy fas been complgied), gheterawid Hormenespretoingh dhet buffer has a
ZonQQQtrdtioh&'fo‘in aldut b1 Qﬂgh%@@) LBOB?Q@ rﬁgﬂnlamfﬁt bgmt%)g mgéml to.about 5

respectivel Q her paraneters

{»QE?O’HGP‘?%@; "aﬁéfﬁ‘ctaet’%émeérehre@mum aI sal t (s) and
t he gF@chmbtel KD RnRFaake kA é BE{ %Foa)&t@ 'r&gﬁ.ll;f{&% svhlth the buffer,

m xi ng. rate. The m xi ng ra e sho
dher metal salis)apd fils (athen corienty) isludingnbuttngt dmited to, e grosth hormone

£ b o
5 t*‘%@'%%“ﬁ gg%ﬁ%ﬁ%’ﬁszoo Pttt ?’F’EFO C(t‘BH’Lﬂ“‘ 35°C after
éhéﬂ wee) salt fas brewaddediiortho hest seiiSlepmlysatel therepf codiaining the growth

g@ngigﬁnt@ %gl%tﬁ? '0211#15 %eftgx%a?‘ e tcﬂ@@a@ nt‘g%‘ ﬂo‘% §5 g'}rd; )%ate I't]herefrom

Spririnieyhe giewth herang pratsil i# repénteined remushat 15C to about 15°C, from
abdult 126€ 88 labdlk )ib@ ok ?{l))gl ?&gﬁiﬁ%%bf) e‘ébé' ul%seg%t:t%vegr Note that upon

m xing rate should t enper
hemageRizaten with theaetdd salelergo Na®), tizntgmperatne cittye homogenate may rise.

) Erﬁﬁ’cfﬂah% n.Q{e tﬁzﬂ?f A eé\&ﬁl PQ% p‘e%"gm}a n?c%gxggg? arat%d+ °C. As

mnimzed an
suchpy ds Qg:glg ablegtp np@ggzpe thettempearatire OME bom@emhaﬁ@e containing host cells,

p n c ur. fy|
S AP i IR U B WY P SR oo
ﬁ?’@%ﬂédetﬁé tact aperbve beldk ghe pfoten detdneatBa28@Perature of growth
BB bfotdis Processed according to the follow ng six
steps to yield final APl which is the B-2036 PEG

pr ot ef\fdifenally theeantact tiffh betweeni the gbw’pldloanmeqsotélﬁ lahdil metal salt

I
%}mug}?ngg ofg{ 'alglﬁ'né ?%%ih?%tnt&p&%{éa?e) ﬁ}g l@ve:i! eﬁ_ﬁe Bg@fm impurity.
Bxemplayyguithhle aeritash tiches farl declatsmmhé daqm ofrthé d&trﬂﬂ)lsdf&m impurity
XE&hdjb@fog Wﬁgdh Jbro@ﬁtﬂo%nj?tgg fr.'orq éoutﬁ%g%y ggﬁ%@ %gur? o¥ from about 5

t oget her I'ng
éplﬁﬁiqatbpaftﬁdwumfmm@vwx pooI toyield a diafiltration

pool rati for steril ti
pur posg‘ﬁsja 1g’r g Irs % mﬁt PRp 8%%"65“ gregmeta); S@F@n‘mgf"i‘q grgy/th hormone
iPretein,ghe bufter iconaibiog tueessmé bas afvomeﬁe fieh abeut Y iliedr @o @bolut 51640 liters,

,ﬁP lrr about 100 liters to about 2 ,000 liters, or from 200 liters to about 1,500 liters,
respectively.

Other parameters that may be of interest during contact between the metal salt(s) and
the growth hormone protein include things such as mixing rate. The mixing rate should be

that which is sufficient to form a homogenous mixture (of the host cell(s), lysate thereof,
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The above-noted steps 1-6 are exenplary and di scl osed
in flowhart 1 and Exanple 1. Referring to step 1,

wo b@4payl ati on step acconplishes the first ste@r/ob2nsesse
clainmed invention of providing pegyl ated protein
isofornms of interest. Thereafter, the H C step 2 and
t he subsequent diafiltration step 3, both of which are

&Rféﬁlrﬂ&mesqu@,p%eo@elwh mo&rﬁﬁé&aﬁhyany GRRE BShRAA® in the growth

renmove any unpegyl ated protein, free”PEG nol ecul es,
medjiure) WAHE myrpgiang] thsameumb of foagpnsebatarkedfomtAdi gost %fgprdmary
3?111 &l REdiF RRrAine WGt Hhdfidibdt hking RatD OfhuiPhe. SOBRowRlyl he mixing

subjected to ani on exchange chronmat ograp gér 4
aglgesan any

@teeﬁthoﬂldtt@ swelp thehthe terperqEe iy mampied in mbyve-nw
Eeﬁﬁdé%onp &%eesgrovetﬁ(ﬁb%nong Ex%'ie@n @Jﬂ%oﬁgﬁs%nhﬁﬂgéﬁr s whi ch

en subsequent | pool ed to preferably enrich the
| eveld.of Pegylated P@@@ﬂdﬁdmpmggﬂegﬁ#or ms into a final
product for further processing in step 5 of the

di afiltrati on DecrpasepbAtgregate With he sterilization

filtration of Aniop Fxchange ChiematogriaphV AP| product.
Ref erring now back to the pegylation step 1, the
B- 2036 nol ecul e is subjected to conditions sufficient

for eg tel N B- u [ 0 )
PEG | i ad“f%cé‘g"‘gzs‘&ﬁ@%%@ﬁ EﬁG H%Lhﬁlﬁéﬁ%ﬁm% 86 B-2036
ﬂﬁmmeztsaﬁapmm ﬁsUSQ@d)&bé)@%z[&eream BECB32036>E®I®ule is processed

Ec%g} (5 «:I.éﬂlovlf/)l%gr ?( ste g’eldptﬁ’n%{ KPI %@B %s ﬁn% fdfzig;&G protein of

I on ararre érs
mtﬂvstd"émbscnxsﬂemhmuows and Exarrpl e 1 The B-2036

nol ecpl e %%”ﬁbe“gi"?ﬁé’ﬁ@t pre §6to whi ch PEG

nol ecUl es erably, by coval ent
at t achnentHIgrobroriaGgrapheeptiasl se) éa yied ah 3G pbéle gr oup

consi sting,of-, P hvdroxysucci.nim d .
PEG s%lc ci %‘ll fa’I af%o?:jgtag Sér{?g nei%tl‘{fna%é%) '{8 chld%}éimaﬁgmf]on pool,
pr opi 4n at %EKpMoﬁE@aMtegﬁl&ewﬁﬂ fodlidgro gelan AEX pool,

ZIEih de- Wﬁgﬁcﬁgﬁﬁiﬁplﬂ& e)fd %Ql%r&?ﬁ&%ﬁg nmol ecul e

addedé6t o tAR BuR6(forodtadizhtion Iprosmgrydfmblnrth(oogh arfy22 micron

ot her prot . nt er | at ed
shoul d P be @&E H’?O ?Olt\lg?tmflﬁ &lgs‘t'@r fitke %‘g{%&%&/\g&é %/at i 0 )
The tbweabied 8iepof-6 hieegenipiar m&mgclﬁﬂ}mﬂm&hm bmthxampb 1.

f. | at
o5t BoRpistiro 20, - Fer BV, ey Breoaiate U, o cleimed
%@ntmmf@rqﬁcﬁﬁ@e@jdh&d proein iadfotus of ifertw. ﬁhmeaﬁeﬂﬂxe&ﬂﬁstep 2 and

gr ef@gﬂa%ltl %{ngos% % %O%%wﬁg*l %‘fﬁ)% F%‘S%S’itﬁd ?{’3505118}, (g, preferably

mbﬁﬂueteﬂ 1® femdva gy ﬁﬁﬁeg)ﬂﬁtecb profeixg \ftea (PE) mbscybdsgyd @y @theaimpurities

Aol RSl bR ReRE g iy 3B i PiagB ShLR A 3 s wen

aljeéted’to4niof codhante cKro&ato@faﬂh)miISstepm tefsqraainel the PE(G{I nPEG-z PEG-3,

3 fnctg, bRod Pt pitks 05 PEOY BBt Gy ACHE silEauenty

Pﬁ@héh ab ipiderhisiieatiet thedevell b PBGYY | FHG-H Gindl @Eﬁ‘eﬂ’ &bfd)ﬁﬁs o a final

TR (oM R SR .

af1ukon27 Siep BlRYV 618 hemal AW ptdduéthe optional HIC st ep 2,
the preferred parameters for. conducti n}g this

provi Reriing was bstkato 1the; aepyiation stscl & BLY3 %’Pleﬁﬁe t‘%%‘li’JeCted to
QR HRBRY sulttident RErQRBHRHEARN B-2036 SidlctuletiREIf RRYBLABEPEG including
protein and any unpegylated protein is |oaded onto the
HCresin at an H C load of 5 about 10 g protein per

liter of packed bed volume of 3HI C resin, preferably 5
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about 5 gramprotein per liter of packed bed vol une of

H Cresin, or < about 4.1 g protein per liter of
w@aokee2sDl unme of HIC resin. Al so, the H C | oaBCTgyS2003/029546

conductivity is fromabout 30 to about 60 nS/cm

preferably from about 40 to about 52 nS/cm or nore

preferably from about 45 to about 51 nfS/cm

thelPEGdr, RBGE, PEGS, PEG-45 PE@-5i, BE@{GDEIE(G{?eEEGH& aad PBGEY isoforms. The

e b 10. I
ESREL Bialiioh PREne B oBRekd o B Ko BB IS P m0s0
mblecitle 4Bl emy oﬁboutole@ﬁlés tomecmm(i} mwcullelt fiag be pttaz;hasde pmfee:sbly, by

rotein
coé'alflgtga g, s pe?? fcu‘fosr gegeg%‘fla% E6A8i % onmgmg of PEG-N-
lﬁdkd)@wcnglmiﬂﬁﬁlﬁiﬁ RyccmimidyiCaypodte-5 K, m-aud@eﬂmdiﬂhﬁoﬁrﬂxﬁte 5K,

B mp bR 1 05 PG R deeeayocimighr 49K (5% 9K i) PEG2-

aldelybe40ic (B e 20Kt The arhdvat bl Ge QEGpno'deduiie add@(ll dmhé 82036 @idlecule
he uitrafl | trati

b RERYIALn (o r@gm&xg? Sr/ofél afﬁ%lgtterirgﬁ?ttclthg} Sgiso he ;ﬁgizlated) should be such
Gende slotlionichwdifia ratid 6f thoameed of e€ aboeid) Phig molecules to the

ultrafiltrat,i on/diafil ion step 3. _ 33 SUBSTI TUT

S of B8 PIRSIS SRS BTN S D0Fo B Pefrably from

Mohel.had abort ¥.5, xﬁb&rp&ffd:rhﬂly &binambdi 18 1ol dbb?tz Qﬁﬂt b @lre%rab from
nce o i ona

I cted in the abs HI
Sa0, T L PR CHSLES,  Ah cboenee o optrendl HE 0
ikdrésio Hetﬂegilht@d)/ 15{)@&]&&%&5 ?%laﬁﬁé £ ﬁ%ni zﬁ)oﬁpﬁﬂ%&ﬁdo Hréferably

noted in lowchart _1.
Femepoyt 4.4 1p; .agp"é {-8pmorg prefprply from abeyid. Mpmvt 28 @@wss pyeferably

£6MGYEI 0N tasbm 96/ Phe #éap &Eﬁ?&aﬂ%dﬁ%ﬂé Myﬂtmgmg@@ dbiifucted is
wei ght cutoff ( MACO from ‘about kDa to about

pictedrtans ¢ Repyistingoemperatrey cﬂwtnsgvélmt terpRerpipgg, is ﬁ@fneabout 0°C to

Mot @G°@b+r¥fe§db%<ﬁxb Mdut 1PCKORMOIRO0M rlote filBrabB ot BiSut 18°C
y about 10 kDa. After step 3, the product

refera
@mbavtr?é at this point is referred to as the

di af i héw adféffg RARY o nomlfﬁcqteale tnt pRkdRA p&qﬁktefssmt Q8fcting this
subj ected to step 4p e anj on exchan

SiEP SRt T4 ShErRR bUBin Agvees). Thre drscsioR G chromography
f1ep 2p@é Bsgymtaguateinsanﬁxa& mcpegﬁafat ﬁ’xﬁfeﬁpﬁ YoaBfloM® eﬂel m resm at an

step are provided anple I and in flowchart

BHG loadtof st bop lﬁcﬁ)l’m@fn ReF, ditep p%mclsfeﬂsbeét\@bm(q of FIC rsméwreisrably <
A LA o O g

liter of paoketl vopmmﬁiaarpsxw Abouhe HIG taaqhng) casigstivity o frm amut 30 to
%lg)dgt gf msh;gr, 'g{e?e%%%gggﬁg%lft 4% gchS)\.gt%?. %/&8 g)tr %\ore rgfegiﬁl%%%xﬁn about
abitoaboekEhalger. rRusthernooy ﬁteITHC swptiicandyctéd sean mﬁatemyamre from
%g(g%:lg Etog dboD ¢ gé"% Htef q)gye %oxﬂ 5. r ag?lg l}g%‘ d m?ﬁé)referably from

any °ipu
hbms ulISf todd)dumlﬁl‘f@ t yTher opitibsal GEE- stbps 2 pmoved wo leastcomlyfree PEG,

te there Prefera ed is an
AR Brerls e SR iy ok B e AT 1o
i nC| uEﬁlovsbthg HH® %epﬂlﬁtanmlmpbﬁds 6Hiama‘élt[:|>‘l4m I-ﬂE@Eol is thera subjected to an
ephar.ose FF phaj ose .
ST S aruion e 3wk fopRaps h des s et a0 MG step 2 i
EEnduEre@ftmahé WitrafilietioNflafll@fion sepRlaldeondusred! IHdR@Yer, if the HIC
3 gzﬁgg@;‘o}? e %{’;L%rg gzqog{e?p:t,%foéq%a%gHgﬁgltrauor%atﬂt?auon step 3.
conbi nations thereof. Additionally, the AEX resin
conprises functional groups selected fromthe group

consi sting of diethylam noet®yl, diethylam nopropyl,
di et hyl et hanol am ne, trinethyl -amoni um

=y
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ethyl, trinethyl benzyl amoni um di net hyl et hanol
benzyl and pol yarni ne functional groups. Furthernore,

wo b@4AEodst esi n preferably conprises a support PEl/@62088/029546
sel ected fromthe group consisting hydrophilic
pol yet her, crosslinked divinyl benzene polystyrene,
crosslinked agarose, polypropylene, hydrophilic
Mi&x}ﬁhtﬁﬁlyd mmaﬁy&anomatahaﬁnyd step 3pedny sty ba &dndmy«éd dgehe absence of

Pt af SR G BT e e ety upiklaffhvatiation

sty B emeqnd@btad ay hotb@ﬁxZE{aﬁlp[wﬂ Y1 (61 ] ﬂbw&xartdr dsabmnkecbfer to this step

Ceﬁfﬁ’f‘g%@@% 5§ egﬁ% Q%@ftl‘}lte(g Cagﬁ“m % me&\bggle having a

infoldcBlapweifr dutdf (MWC@ EroAbARS KDRSD b 20 kDa,QTFkiably Srom about
rracro or,ous In or a ge resi n. al |y
s Lf O il bt el 4B AER b bt D K g mos

Q’,Qer atvad1 e er abl y about 30 pm 34 SUBSTI TUTE
HEET (RULE 26 2004/ 026251 P 2954
AEX | e%eﬁuﬁ@ 3 edg%)@{}g glgéfggi? atglﬁs Achg{/x[LsJ R 8 as9 £ e6d1af-[tranon pool.

qaRdWGEEInakibY Ml G 1hen SuBRewd 1$0stelS/ £ rwm&{ &k efhébthorF_cxchange
about 5 nS/cm. and nost preferably < about 2.4 nS/ cm

hiomaoRrephp K PeolinBadiER! aPreiFTeAESONns nfg" pwqrﬁomﬁs this AEX
%ﬁ%mat Ry ahe l;bboli;% staf efeesrahlisa ﬁxr@fﬂx@ﬂ’@lﬂan@ i ﬁ&vchart 1. The

about (gﬁﬁnnre preferably from about to abaqut

Hadilisiat ol of e PERYRS sleRb-cp ik &) ¢ thermgulaﬁeﬁ grosgiy (e 52036 PEG

IO@'QM? i Li¥ sRPCHARE3 VS nbl HeSh! bdnkiRed) iy RBfebbd toNtepe SInFé'ﬁ@ct without
or a%gregate t hereof is such that the A

|I§§oprp@ss<ng afpsigp 2, fhepdiafilfiptiongoohef e pRIVPIVBS &n?éBéfPEﬁex the B-
f2©§6 ?E@Wf@ﬂ‘e ablo¥ded oitémganmn%aiaﬂ%éﬁaﬁ tdgg&lsle&.imbs@ free PEG, any
vol une of resin, nore preferably S ahout 4.
megsrl@tpchpr@tea!r, uppeeKlalgd BEEiR PIAKY BFEYIAES Protein,jand any impurity (such as
ﬁﬁ&ﬁlfs&lﬁaegml gvflﬁﬂfe‘”tfég hd Wiphrity§ 41 aﬁ?%@r RAndaéot €i n

at 1s loaded onto t resin or that is_provided
i n t h@referpbly, the eqsmdfseqaw@m AoRgrehapesoiiFaD desipr Bregmied AEX resins
| d -
Jéﬁh&é Bt a?@ ﬁotq n&x@ 3t§ gg%@%xbﬁ&@ é%ﬁﬁ%%g? GQ Sgﬁrﬁfoﬁ’é FF, Q Sepharose
FiE;28d Q-SﬂEbBIgseéﬂd EheypreferrdeAfiat wsinis @Seplrrase FEi npurity
and degss BQI? EEUAEXVrehH Horfised FHinRBYal HHRR %éie%@ Cfrom the group
inmpurity o e pegylated protein and any free
rRonegtingeef. priaeEsy éﬁcﬁ@d% terfieRy h Guatenay ITHRSGS 20dt Wbmaﬁons thereof.
PReytiabey oM RERIH gsél}j prisSs fuRURA ARDO sdidteedAftn ﬂfeeg%@ consisting

or t 'S provi In the first step of providing a

pﬁgwedwwm%l diethylaminoeeeppln edivethiigthanclaseing | gp@thyl-ammomum-
2
p@l%ﬂﬁ&%ﬁ%%mggxﬁn dinde Eg{a&mmﬁ) E&'zﬂ»l arﬂ%@lyﬁmxﬂ: Ef@ic@ional groups.

any gregate, triSulfide inmpurit

ahurﬂvdemrphbe ABRuesin greferablycompeised 2 angportipieyipl salestpd from the group
i t n

Sl nflroptill? BRGNS GBS RIEh CUlp il BYSRERS croslinked
pEgydset miymomm:en hydmmhah% a¢rylamtidgvioyit @lesh@ery}xmolyrémzad hydrogel
O&'ltﬁ Q%%mé‘n C ?\{)' Qe? Borhfbs Sluta'-cfeﬁransxrngtgnﬁf g?éf%g sflica, divinyl

pegyl ated protern’incliudes one or nore
pbaizeien stgedepr ﬂwmyPE&@pndDE@lﬁlcrypEGotossmg@g5 celpfigses | co-polymer

PE G a t.
ey e SR e (A e s PRA I i pofomed
i topusei anyARX redith &vhjvh pinatised apnmqpowua mckiraorya gelaesiRE@ypically, the

DR Pl a5 81 P o 350 1l PR IRttty w30y

or that is.provided in the first step of providing a
pegylated protein includes one or nore
34
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pegyl ated protein isofornms, PEG 3, PEG 4, PEG 5,

PEG 6, PEG 7, PEG 8 and any aggregate, trisulfide

WO pu02d2§91 and des-phe inmpurity thereof and anyPCT/US2003/029546
unpegyl ated inpurity of the pegylated protein,..id

any free PEG nol ecul es. According to another

enbodi nent, the pegylated protein that is |oaded onto

gpepfﬁ{é %ﬁg goagmgré{.géﬁh Pctlgjs %pr ?A\éﬁt)ﬁ F(%ﬂ%? ﬁt%{gd%dg\h %F\t?ol}la"} n;g R about 10

RIS, Prefekabliy &f fHolt § SF/@k, Nad itfsGpiferdBiEoc 2boB2G MS/cm. The AEX
PEG- 7 PEG 8 and an aggr.ega 35, SUBSTI T%UT& 3? 'l; 6.6
(ROElosdSR Ahen Aekpeses 41 b 30 8Py 98 LTy gt abgu 66 to

hE&UD'xftMe@fgﬁrﬂﬁ}Sﬁ&?abdxf’S?rﬁéibbui’hﬁlre?fdand fmy ;

unpeg at e uri 0 e ate protern an a

free %I‘égg? Seevlated: a%%g@@y g #ivh EFPUERD S the Hisulfide
{hGuRE Y laad At RHpRLS! 6 4d3Rlbatt ShdrsFde uaingt thlaem@foad is<10g

resin or that is providedin the first step of
promam/ﬁl af packep bgy Ivdtned op AdiXetesin] mefew@b's— éﬁ@ proteindk @f packed bed

Py 3 ARy Sip 800 T tobChT FPmifi 3R] g yglume of ABX

gesr phe inpurity thereof and any unpegyl at ed |npur|ty

f th I t d t d
Zc cor 39‘??8%% : I?Odgilﬁ?% o"F‘l‘?r']ngi’ﬁ%'ﬂ%etdh*?e“’'ﬁg’g5q,a‘Jt;[te{‘fﬂ"ldﬁﬁ&l 8f‘t8| the AEX
rd¥@ orlthat hmﬁkﬂdkdm the firdt @teﬁ\%roﬁ&ﬁ £ @ pegyldtdirotein ipylaiés okthr more

ROl isgl e PECT BED 1 PR HEREh L DG, PG, PEG-S

BEGY, anHEQ:y5ag§P@@te6 mﬁiﬂﬁheaﬂﬂplﬁ%ﬁﬁ@ﬂeﬁphd-rnhﬁaﬂtf itH@eof and any =~

npurjty . an npuri.ty thereo
&‘H?J"@QW%‘%‘B“‘F%E‘?‘F P@gy&fedtprféelﬁé@f{ﬁxﬁtfféaﬁ’ﬁﬁd%w%and any
free ReCordig GCiHoRSr enfSudidiL, Mg fe@ylaind hfotdin BaDie Wad®dénto the AEX
the pegyl ated p otel that .is | oaded

nto the 'A%
sy oF Bt ig prgyidy it em of PFOY‘H’é'SﬁPF@gat REpteprinciudes one or more
pe@Mated Pldtein ﬁ%ﬁhﬁtped;-:p IPBGES, IPEGW, | IR S, FRGR6 OII’EGIIJI PEG-8 and any
pegyl at ed PEG 4, PEG 5, PEG

ei n_isof

2§ oE%Y gw@%ﬂeemwwgml feschb Y tgreoLn %émmﬂateﬁ tmpurity of
|tﬁ@b€{'g&$abégtpflﬁé'lf§lfd @Meaﬂﬂglﬂmtmé at e?hl npuri t 3(; of the
pegyl atetd protein. Accordin o anot her enbo
t he pdg§Prdngde FoBersmbadiat The pegiie P&ﬁ%g? 1%&965 énto the AEX
18 Bl;j 184t it ﬂ@hdédsm ﬂtiqulst@@z@tof ﬁroﬁri’dﬁlglfal pegflatéd @ptedf includes one or more
provi ding a pegyl ate rotein 0
Regyhiat oish oA PLGY bR BB T, PHES, B Sekeq, FEG-8 and any
RisEregate, RESaifde imipiaitd andBs-phe ibtritP thetddd aitfayUnpéLe)labddyimpurity of
%ﬁ%re gate, trisulfide |g§ur|t and des-phe inpurity

peeyiated gEotein andapyitise REGeRlsU b odi ment , t he
pegy! atRerdRizqb Shdtet Babodisert Qﬁ@'ﬁ’ééyl&féﬁ%rdtélﬁ tHAEX loid@& bﬁto the AEX

or that is provided in the first step of providin

ey rhthalds proyided it thelistitrpoof pravidine wgﬂateﬂ)@rgwrhm@a es one or more

eg/ﬁ{eﬁ P%x%&fno [RormEEPRS.3, eG4, PEEG, SPERECPEG-TESEG.8 and any
G 8 and PEG 9 and any a‘ggregat
ap

{ 3EBEBRIE] @@ulﬁﬁmmurlsy Al dleepife, BB ereR] 2ndannpp@fated impurity of
eﬁbgé%igﬁ m&ml@%@yﬂ@m@,ﬁ&e&%n that is |oaded onto

resin or that is provided in the first step

of pr Aeaiding ta %@grleanb@@mpmothe ippeyiaed piefein thpdés le?deﬁhgm@ the AEX

4’ E%&éggﬁ(%%% lgé‘ ﬁ E é_gﬁsof ngGu%g ge%gfat?ed 9 aﬁxcludesyone or more

agwb’&‘&‘t protefre ﬁsems,WﬁG-ﬁeQﬁGai REGH.0PBGT, (PEGeS liad app tageregate,
any aggregate, trisulfide, and/ or des-phe inpurity
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t hereof, any unpegylated or partially pegyl ated

protein and any free PEGis, after |loading onto the
W@BM40e@EN, subjected to being eluted with an BPCTUR20G3/029546

solution during an eluting step followed by

collection of the eluent in nmultiple fractions. The

fractions are volune fractions of colum volune. The

eluting ste be _.conduct e radi en
HES“L{JWC e SR8 dguR GPAaMeResol A 8 PRR IR Tely of the
exthiel protein dnb) a@Nfrde MBAmSIeddsRgt h gr adi ent, the el uting

EHETIET St R T e R

edsi dritight b ededdm tie dirdd st8p obyftoviding & pS@ldtecﬁirotﬁmSiﬁﬂﬁdes one or more

RN S ——

lifPirfty 8@ des-ph8 irdpueify @érestand ahyt unpblyigtePingluityedtlthe geBated protein

ionic salt is selected fromthe group consisting of
radany freeROMPRENISr i de, Na phosphate, Na sulfate,

ammntxumr&h%w andther BT if lebh@d proddiiT Al i Maded onto the AEX
phosphat e, KCI. Oher sultable ionic salts are

r"@%‘b@}‘ﬁhaf ésd)rpy-)tiiedug gxevt}rftﬁtep REproyidng 3 pegylgiedypratein includes one or more
£8P kel isdforkd, FHGRY EPEMS! PEGH, @h&bAP b%gfre taetrisemu@ impurity
er.

t is sodium_ chlorjde provided in_a bu

@ptt desnpheippprity theggof andhanyrinpeeylstedumpwdty iohthy nve@flfutct Pf@tem and any

Gk PR mélb&iIezal t concentration gradient (e.g., for an
NaCl salt solution) is fromabout 2 to about

per Céeogsdiag & mthpr erbnditaeé dhe preylated penigin St ﬁmaﬂect orty/the AEX.
q'Qéiln Hxntﬁﬁ 1@%@%@6&9 e £fr&eQiBp oﬁpt%ﬁxr%g ffegyl&”t@d) teggnm& %ﬁe or more

referably from abo t o about
p@gylatetvrotem esoétrmﬁ,u BuPEG15, PRGrhiaed 2ph ég%%aate mSulﬁde impurity

SQb WEd-FH3 dnﬁurﬂﬂt tetedEshday uﬁpe@%‘a I%P&ftthépe%ﬁa@@ Bll&em

10, preferably from about out 9,
pr ef eAEpOIging ﬂ‘b?ﬂ%ﬁ% embqshrgertt,dh%mmtatetl protein #@f tSH@adﬁ% pito the AEX

t0&n 6 WAt O GrovidE&PinitRe ﬁ@t@%@f EQvﬁingaagn E%lh’t%«'l B&tem mcludes one or more

tenperature < about O prefer

megﬂeteémqtem asgformp G-, R%%b%ﬁé—%@@ﬁ%%ﬁ WE@-6 PEG-7 PEG-8

Rkrisuthide nfhuRtBOME 980 ﬁk £,
pre rab%n'}ﬂa?l out %8 %%&abgﬁ# 25 The utfeﬁ

buf f e rACé@‘Idtnal tﬁ mwgher Rebedimentsthe pegylatedipsotein thag tﬁd@%‘d‘? prtp he AEX
t Jaﬁn oFthat'i§ gﬁoome(f fl tﬁgrf‘rs Jf lpfb“)ﬁﬂ\gt J’ﬂegﬂgﬁd ?H)?enpﬁl:l%@ oft or more

I near vel oclit rom

m'latesl@fqt@n a@&ms,;tmﬁ én?lpﬁr—z PE]@T?,G PEGek EFGLI, f}éﬁ—@ Oés7, PEG-8
%attltpa(?li' gér%%trfsﬁﬁﬁe ity BREeéer abl y from about

out even nore preferably from
about @@otdmg ta Beaiker mb@dmmt the pegylagadamotpig thah ésrloaded ento the AEX

P

Pleh St 2t Pl RV Pl RO BRSO proteif A tne or more

fp&gmateld@ratax isofgrims, PEG-1j BE@12e PEG3e #EGH, FBIG-BFEG-HLEG-7, PEG-8

e% Hﬁ;gq ' fractions ranging from

about .b%m%%wgg%tg%ﬁ%%%g%ﬁn volunmes (CV), preferably

f r om dBeyegated protefitogathet willy ahy aggrdgetesirisyifides and/or des-phe impurity

p bly fro 110 S

PG 2y nrdelMed AR ppregng pbiibrepy s < sif WG R bt loading

f oatottheohBX rekim sybjdeted to beiagrplied withen mnymg sdlfiteatdudfian eluting step
r.acti-o V\,hl ch. S

o ERERAR By cofbtonsti Do bimtiliots roSiber. s e B tme factions

eﬁﬂmlmgn Rotfer T?e Blutihd stopiFay bl eonfaEa(gd eiget by ‘a@HCgrhdxﬁn for an ionic

t he ractions. It is to .eunertoo t hat ..

t ﬁ‘ée E‘t‘ %%%‘eﬁnémg Bfopdisted v g’b?’} ’QPW‘ gﬁ‘tt % eluting is

col | ected at the outlet (typi %?l ly at the bottom of

the AEX colum) of the AEX co
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Each of the collected CV fractions will preferably

contain a given pegylated protein isoformsuch as
WORB41262PEG- 2, PEG 3, PEG 4, PEG 5, PEG 6, PECQCT/URHG3/B29546

and PEG 9. The collected CV fractions are then

subjected to pooling to determ ne which fraction

contains 37 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 026251

RO MIB2008/s0R 86 I anvdlmmlg bpffgydoataedxgmmbmp wali siof &attrmtmdtration

e MsoRR® pis el pReh Yo pE TR i PP 8 omic s

i huchlorideesalCV Mara pteif@atdy eel ibsic tsald 1sf sremneﬂ HemARX grapi cmnsxstmg of

en s d.to
R TR T RN
Shebniam pRbphite, BPEGn® KCl.PBeB suifable-idpic E‘ﬁ@raﬁ: reBEBiAdd for use with

PEG 7,. PE and techni gues

ﬁ*E? KBy %C% age mgoéP(gﬁEtﬁi it %ﬁ%‘g lﬁe’ieh eﬁrae?ibr (ﬁhepe&ﬁﬂ el sodivm

&lﬂ@ﬁd%l [ﬁ'oh&@lf tﬁrdTBuffe'fh emmgmhiﬁng qﬂi&Sa saln ediutiba, prb\tidledaim&n eluting
not |

buffes ﬁg&?ﬁg&ﬁaﬁog@g lgﬂfr (BpﬁaGF% gr %ﬁgsa té%%xc? ai?on)( about Eto about
SO HANB i RrabiRfrdhl dboutItoRibbut 28fhMipet £V, and more preferably from

chr onathongrgEt%(}ylghéqAﬁ‘g@ ?ngign%ss g%%lfeg%g/ %&%ﬁ c:t)]uetr ILQ ﬁté)pt 2 ? mM per

W heidle Bt DErTd? R BICK thelshie Sulvtioniid rbﬁdélﬂkab Q\pﬂcfrdnlﬂ anuE 5 & about
reagent (e.g., sodium dodecyl ﬁ) grsed Wi t

Epgreiaehly i ahaut phdo 3Ryt gy MO g %{%R}y @5&@@3&%9 to about 7.1.

FefERore; the Eluim°g stdiFik bsnBsted Rah elufife BAPEMAAOGIRRY50°C, preferably .
sulfate-{SbS)- tsed +n t he SAS- PAGEgassay destroys the

aghrwgai@ neoue preferably from abhwt & do 2hepi 3 C oy e pgreayefe xablydrom about
d.
TS ATV LT ST

success y used to _
fi ngeTiwr clntmg( bufger codmhm saly sohutien RE@UPdudRE@ntR, the AEX resin

aglgfnntag ] \(}\éleda u% E}ignctg dt a liﬁgrzelog E'Gf8< ?d@)dcrﬁﬁep?eferably from

I've composition
abddt 0t to chbbutalS0i aomrhr. txlnaelptefemblghfadm Be gylahd)uidop rom/m reyen more

al onduct for ooI|

Ri¥itga? Lol B gt AL, B0 ol mBOBHighty 'y sbout 50 to
Sbéud 70 lomirtr., 0 €yenfinaiios nmiod pteﬁrablyl faiuoahouEGOtto abdnd 6F crd/BE, and most
nor.e re{ ratl%J y f.rom about 20 to about 40C, and nost
;RF%‘?%@&B 33’0? 0%™4Bout 30 ta about 32C. Also, when CE
is us@\d;entcbkbecﬁ‘ifg elaent dirugiu dteeAlE tresin, @5 s poeftrratigto collect the eluent in
co cti refers to .the ,co ctiv f t he

SRABHE ol ooy riiio S B0 Oepis fhdsh e apgpmes V),

PR feraplly €foft £6ohity0.1 to shvuab OVt friwtibus, abm,;ireﬂaﬁbhyﬁfannabo'ﬁhal to about

SETBA” 1] S5 R i BuRERE b O L B, o, o

| ethnpid U 6@ ndafit dlledy E‘IO@EsePﬁmel frﬁ:ﬁynsf Whlch pﬁg;bbﬁhﬁgl be less or more

GleBtiEhng qusby GramsroHy a4 oGP S HE PEna iy Sy rovgh the ABX

fresaﬁ ttd SllebiSthe @k TV &g&ldﬁ&t Itdis i@ be nmosttazndm @'Vt foactions are .
[ ntlfythe articul at ed |n|so

ﬁe%?ﬂ seriglly fy Pluen&rfﬂcgﬁectﬁﬁ@% e%“ﬂﬁbf 1y ihitg B EQW of the AEX
%ﬁhmgfoffhbmmmﬂ{ peak is proportional to the weight
% of _the isoform correspondi n to that eak int

{7 act /3R of e RO A EEAOr I PaBrby doatingy gieth Pegated proten

Ciot¥oah Buchhe pees], Ped- D e¥d-3itreh-B IHG5 'PEG6f BH( | PEG-8€@nd PEG-9.
desired vvel\%ht % of the isoformis then option

nTheepligtedC Y fRetions argdhien spljecssdrip pegling t%@t@etﬂédvhe %FFE‘P’bC"mamS
the desired isoform mxture. This processing yields
APl conposi tion.
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38 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 026251
PCT/ US2003/ 029546 See, for exanple, Swapan K.

w@heMabdazsy et at., "Fingerprinting Proteins Copgl/@82003/029546
with Polynmers by Mass Spectronetry: |nvestigation of
Pol yet hyl ene d ycol - Conj ugated Superoxi de D snut ase,”
American Society for Mass Spectronetry, Vol. 6, pp.
#i{i3h $ShlateiOfbrein 1E£f6m£ anpified tongenit can &l yesdcvedy) cdrhigindMe desired
fraction coll ct ed pegyl ated protein

BW@?HPF%WW OfTfS $9.° %CEG 4's7at Ieast about 0.2 mg/m,
at Ieast eboutp&ha mg/ M, fromabout 0.1. to about

100 TR g L0008 .2, O A0, i 5 LT e

S8 1o Eeldch @isadee Vianonts & thdpégyhited preeinnicforas duol as PEG-1, PEG-2,

Boi B0+ a e LirphE R ol Gopmaofd o Rl SR otmiaues

Ria98iuBed to Sal8rivefyOfool tiRMGRbifd @gﬂ@t@qﬂ pfbte Pyformed These techniques
proteln may conprise_one or

ibiderbih e é‘%‘fmlF@é@ o $Dsaa G Bx % higmatngrazb g b darogiaiagraphy,

RES okt NOER cﬁfonﬁﬁgm%h v, XPHIE@, 8EHENE, @ﬁnmauemaﬁtogmphy
PEG 3 to P one of PEG 3 to PEG 6 one or nore nsg)
S-PAGE.

Q). gnd éomPE@“B‘S threofor Eithst CEopr BERPLC 4 prosereedsove
@‘Brtl'f@? rv@iﬂﬂ)ﬁt l?e[i?r%' b%uﬁ’d‘gy {8ESzy Git is2BélicTaChat the &@g%ﬁﬁ@tgl \é&didm dodecyl

t he above- not €d pool s, various ooI S
p@@aﬁ% arebivph SPSEAGHE pescpiedhe P Reogl Of *’é‘)‘(é‘#é‘lcéate formgd. . Itis
'i)%ﬁeg%f that fhe Qoﬁ&ﬁldoﬁécyijﬁﬁfaee (SBsPuedan heF515%-6 A GENGsdyQRbtroys the
5,- shoul d be~one’ t'hat
@ggrpmtesselgh ﬁxat 3 @avsqed mwrwf W@‘ﬂe ippegspred o1 npppount ofbzegregate is
Befed. PASWE L RDR- ﬁ&ﬁ‘r@ Icaﬁ’\ﬁ‘é ﬂ.m:esﬁilll} hed @(?ﬁﬂ%%rﬁﬁl (e.g. determmmg

protelin 1so orms in gartlcu ar refera

MWW EG-édP ﬁﬁ‘@),tPéiq’T“’fPr £, REG- éprﬁE XG-Ppprd BEG glqgahtatlve and
dv§ c@ﬁ[)&sﬁ?ﬁt% aabéUl'l(:th@ Haonyel WMividBASEEV1RR Broteins. When

e pegyl at ed roteln i sof ornms_pr esent
|analvmab3p6‘€>lls conphosedviar proling thqmahfsre) iseopgugtsidyat aﬁﬂ tegpgrature from

ad%&HtS 8 gt/&lhl?ymgeérg{éiab%@} nltx]m& 5 @Rkt 48R0 onR¥e W@feﬁlﬁy fr&}ﬁ about 20

'east a and at | east about 94% by

Ve Rloghut 40°8} aridgrost prafsely ll?yt ¥ @hqut 3BC | east about
96% b)&é%ﬁ/wgé}l CEH %Jeg At C‘EQQ USnd%Zte@ BYa @E J)Q(mn’g d%hdd‘cﬁﬁﬁzt refers to

about y wei ght | east about Y by “wei ght,

'tb“"‘g"‘“dm“m 3 csbs tanisfapiipgifeom ehoet Gl ebei 6D TEYGR HIYbrg Prcferably
s r{%@c QU 5 to e[bgﬁtpﬁf:“s}éﬁl yTgé: Umgl® Ghdd halilg aPQBIRGitY Fithin the

on the pegylated protein isoforms collected
i above-hrsedOUEf poaling emmsustivity dangee isyery iniodepes rigge cthey CE capillary for

V&?g@g{e ro%'u? ﬁBFé?%(r'ugﬁg Ifhe 3o Rbfall pe n%ﬁk@éd ﬁUtfeﬁexrsofo}nE‘ ﬁngerprmt of

rotein 1sofo are provid has
athp lfbléwaomﬁl‘&i tﬁmhor@s compdyed, agairGt a rqferetice stapflagd £q zs!mﬁsfb &gy particular

rably fromabout 6.9 to
a%e%ﬂ%&}%%%ﬁ ngo%gx% genvﬁl;t?atgﬁ?@gr is one selected from
t he g T o QRIS 1% lobtagn byfeadiy ¢f§'mgpmnl§pﬁd¢ is propptips to the weight % of
Lr ac r t . . i .
b eSO RS A0 D el B By o
a’ﬁﬁ@ntﬁm@e tdesitel @egymwbprotem fsdformhm tealesyy V(eagls(% of the isoform is

dj d
AR SRR i P Bt fedlioh o5} glgfl‘tar Ei ﬁ?lggﬁ@pgeg red, isoform

pro@duie! This ﬁ)cékblﬁglylelk@myomsgxbh based on a total 39
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WD 2004/ 026251 PCT/ US2003/ 029546 wei ght of the
pegyl ated protein isoforns and any aggregate thereof
WO b/ 0eese subj ected to steps 1-5 noted aboveP@i/Ub2003/029546
steps 2 and 3 being optional. Preferably, the I|evel of
the aggregate is <_ about 9% 8% 7% 6% 5% 4% 3%
2% 1.5% 1% 0.9% 0.8% 0.7% 0.6% 0.5% O0.4%
0. 3%5e8, Q%Cxﬂnﬂl% S\&hp%% a]hdwﬂh\ﬁﬂ.% bty, “{Réxiggiptinthas @cbtaiws Coupled

gﬁ 6’3’?}?"8% 7s%:s§ Gc"‘tlrﬁfng%\g %nberstégag Png 8? tPloy g{h Ien I&vqycol-Conj ugated

Sq&mamdeambryutade ‘ofverioan mfe@ fo;fMaEESﬁedtroml@Eﬁ;‘,—\&l @Eﬁ}ﬂa8~487 1995.
PEG qurPEG

S0- pog od)nductué%/llzcg %laaly&s ot ﬂﬁpgﬁ &%c 12\% ICOEGC?%S tgegylated protein

matttaua:h Inybudter Braeleast abomt 6.2akhg/MEG: Rast Eﬁﬁt 8.5 A, Arom about 0.1. .

trcnet Crog e o Bt Oy g™ R RE? ol S 2P RS o,

Eb@ﬁeécﬂ{'lelﬁD [djemQCEE’Eﬁaer of lee(‘ab@ve—laﬁgﬁ %alj@F@ecﬁglqﬁ’&QoF pooling, various
PE an e SO-.popl e e al e t

BT S TS ey e Gompina Pyl SR ooy B B Bebtated protein.
tPhés; for eﬁ’ﬁ@l& a pobled §egyPa'E@';ﬁoteB5ﬁy7com figt dleGr fhore JHFEGE0to PEG-

S it B S @é%reﬁ%f«fr%éé%d THRROY, Spres more o PGS

RAEEE-8, eRer Risteof PEGTH® Ft-neat eﬂrmag ¥4 mm &quirendae of PEG-4 to
Ereferably consj sts essentlall of one_or. nor

-4 05 PIOT, OTHEG: 4 and, REC1SEepbor THHE 08 SEEO%%HPEG‘G and PEG-3,
RRPckiasigd protein preferably consists essentially of
one .or nore of PEG 4. PEG 5, and PEG 6, The so-pool ed
pegy| AmeRe e gbevernofsd @pels.aarigus nopls of Rigylated Paripips i prefgmed. For
eRAAE, Wit 18spedt 18 5bl oPPEG BB G5 alPEG®; e QbSIGS PEG-4, PEG-5, and
% gll ated protein prefer abl'y consists essentially of

FEX- & phomist ke qae tht@omprisgs af leasts700% byiveeighs Sf B ety PECYS, and PEG-6

BQ&H'O@%&Q&N&%&'O@ tHe gﬁ&ﬁﬁt@@bﬁéteﬁ%&bﬁﬁsﬁn@&@ Pﬁhblﬁéﬂ pooPf Preferably,
one or nore above-not ed po

e TSR 5P o 6m B PE 7 AP0 ORG-S et Showt7s% by weight
BE&U%Q tolaP RE@RIGY tl'xa"%%?ﬁﬁﬂ Priteif? isodARs PREenS iCiie boalf qlhmivalue is

have been subject ed ani on _exchange chr onmat ogr aphy

VrRse erefamebly, digfgashrtont BY% L& eight 25 loag GheutSach B BER: at feast about
@leéﬁtaﬁtgﬁﬁéﬁlt a;boﬁtt94%%ym§élﬁ rdt ﬁgst chhﬁDS% b vJeP@h@ |at Eﬁst about

(9% regate 1S < based a total

e Moy Pole Bt bY rwsmé TeafhaB PR by WEEBh jens about
@9‘% Bfl)w‘fi‘gﬂr R0R4e abb\RTRORY | ?Jtpﬁ’rﬁi atOleadt MBo&0dd B% 1y dweight,
fraction. More, preferabl he | evel of aggregate

|“§Pe‘&1"alb'out 5% 4% 3% 2% and 1% by wei ght based on

the abgl\’ngooﬁﬁé a6k ﬁ&ilﬁ% ls%h&med cﬁﬁﬁé"ﬁ&g&laﬁéﬁlp)‘otcm isoforms collected in
Furt her where t pegyl ated protein is

ﬁb«gwafwéuorg rehEcHbe prEvistee DaGTEIRGROFIT®S At Rpvidedrin a@gffer That buffer

n?Qxff %Q@ﬂzﬁ&f protelrhﬁofofn?“t &b L‘(ﬁ/‘i’(ﬁh ha®h pl ﬁ&ma%ut%nﬁb about 10,
trlsufld urity, any des- urlt

ageferablat from tah@#eﬁﬁ tq aboyt @f @rda@pv mfp e@bWe%@n abeutg Qv gbout 7.1.
Jﬁ,@p,y tﬁ’é@'bgﬁér 1p%§ﬁ gelé?:&daﬁ(;n?tﬂfél Wﬁ‘ﬂ QJH'sxsﬁH $thns phc;/sphate, HEPES,

pegyl ated growt or none ant agoni'st | sof or s,
tmllrlslablﬂitdethylmpmm ang histidipe.des- phe i npurity and any

aggre .
fract %gtr%ﬁs tﬁ@fé%o:le!?i ptepﬁatg@ xjoteﬂ{ 1s<§fg§ns J)(Je?s‘é? Q%O%gt the above

ove not e t ot evel

m@@dmcxho@lqut(als@mswssdé in Bpanplasyl, 3 and/4 d@guqu@;e;qw uhtpltki/be such
R G R e EET Tyl 084 on a tota

12% 10% 9% 8% 7% 6% 5% 4% 3% 2% and 1% by
wei ght based
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on the total weight, respectively. Al so preferably,
where the pegylated protein growh hornone antagoni st

W0 200802236 PEG its pol ypeptide backbone i s BPCDBS2008/029546
SEQ ID NO 1. Likew se, also preferably, where the
pegyl ated protein is growh hornone agonist, of its
pol ypepti de backbone is a polypeptide of SEQ ID

Wl ofAhé @égy&teﬁ@r&teﬁﬁsdf&%s an@ AhP B?gr@feﬁmﬁyotalhﬁk were subjected to
ultrafiltration/di

ggfg:oi gg'f(’%‘%c%br‘?&% B‘f‘m%ggeﬂ@r%ia ﬁellf"k&a?l’é‘ﬁﬁ‘llerg %efﬁ the’Tevel of the

%% paeGtid B8bdubdos, swﬁbp%%tsem% :ax,,ezwrlom okewl 0.9%, D@0, 2%, 0.6%,
and flowchart 1. At the en

Qiﬁ%f Dt 270 824, G Gy RS el 1 o 2bggrpoted ol
?j‘t {egpgcﬁeenysubj ected to step 6 which is to take the
pharmaceuti cal ingredient so obtained in the

2bov TheoRERPolsH AFEY 8ted PraHT pesdarabn qonsistssesgantiplly, @f ppe or more of

PEGHICPRELY pEYs R, alncos HEL. OYels-A KB, mﬁsd 5&Mhe so-pooled

parareters for conducting the.
pegtytatest protinsirefprably powsisty expendially phorExarmpere 01 PEﬁd-’- PEG-3, PEG-4,

bEeWC had ¢ lprdhNBk&, ahd PESATPHR: Lo B@dlé&'\beﬁla@e’de;ﬁr‘é{eﬁle&efembly

procédure for the claimed invention is  provid

casistsi asepntitlly ofemngior snasd oBBER-3oPEGHe BEGH, @ Efb$, e@%om@(} -8, and
Eﬁb@ e &2 &ﬁkd%&?@t@@ rtdis pfkferfbly m&&%ﬁﬂﬁﬂlys&%e or more of

or conp ara Ive a conpdrative Exanmple
PEGW, dﬁiﬁ—%ﬁéﬁtﬁ, rPHCh@ &Eﬁiﬁn s PRGrge Ther sorpedest Hﬁﬂﬂtﬁ‘d protein

g{?‘f’&aﬂlf bRl ARy 08 oft GiAhd:d Hfﬁ%@'?aﬁ@@4 PEG-5, PEG-6, and PEG-7.
raphy-step--t ogether wt he appropr'ate
Fbé fsepo@xct pegyg@dmrqumagsfwblat@dsmh essamatlh of offher more of PEG-3,

ﬁ?ﬁ%—i tP?GS\% ath $EB! C’ﬁ%usro%ogfe? Eé évdg?rgteﬁl f2faBi'd ygﬁgsté &sentlally

erein t e aggrega es a
bf one aismbiegif PESI-4 PEGH-5,604PEGHm The mmmedmﬂated protein preferably

. . i |' .
rs?sgeas%&um)(l\%ﬁéng "& gnoae%ﬁ%—%,l agmel ) er - &?e&)ﬁ E}g?ted protein
refemldy o‘ohmm: hsaentxallymfowdm amopr of FEGHs @ﬂal‘@ﬂ}é 2 Tam@o-pooled
DRSPS frref REBERI LR MSHG il ke drSnd P8 b, e
an aI yﬂ‘he: alboVb-aothdh poplieg nﬁtlg:dolegy @ay Be wiilized for plookmgt fFegylated protein
RPHPL
ﬁ,of? ms, e p%x%’ént gtluaﬂéth%r su 130%5'%??4:1% ﬁee%r Qx%iegﬁﬁ Ct?] a.mon exchange

procedures analytica
[Ehmatdﬁd}ﬂiﬁ OF THE I NVENTION 1. A process for _
decr e%h ngmg cp cﬁ?fiﬁ?ed 6)9&61%99?{ Qfaﬁd%{ \J&ﬁgy he gntg‘%ng% §tQS preferred

|SofornB cess Cco e steps o
miawlhdilbﬂg oSa?ggcbgaewi 6oy weight basad orsmfod:ni N&B;ghaoﬁ:thc( 1gylated growth

- U ﬁ?%ﬁ%@s%? 7 g RO 05 BRI Bafsied CV

UrdEbn. SMJré iefiiblyC@Bdével ONggrdzte dEEIBAR S %] j«ye,mt, @ 1% by
sai d g@regat e. 1 SUBSTI TUTE SHEET QRULE 26)
0

Pusahtobaseds Pnpdy ) absworRisd 393 Aweigst, ropReetiselge eggf“&rmore’ where  the

H%tedl WD BES IR dS@b R thHoBRorentag SRR Wil Parloli€issofRs thereof,
al ) "'pegyl ati ng_an unp@?yl ated or a partially

rfég ylotad &yely of priwst obanydrippiedecmpurity any dgypherimpyrityi8e ALy ageregate
ShercbisA:A6HE a? 167 gl Q%Pﬁt BABE LRI AEA of l:eBtal Vedght of the
conpri ses peg at ing wth

pegylated growth hormone antagomst 1soforms any trisulfide impurity, any des-phe impurity

U

and any aggregate thereof in the pool or the collected CV fraction. Preferably, the above-
noted total level (of a sum of any trisulfide impurity, any des-phe impurity and any aggregate
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PEG sel ected fromthe group consisting of PEG
N- hydr oxysucci ni m de-5K, PEG succi ni m dyl
wa@arbonase- 5K, PEG succi ni m dyl propi onat e- 5K, PCT/US2003/029546
PEQ2- mal em de- 40K (2 x 20K),
PEG2- N- hydr oxysucci m de-40K (2 x 20K), and
PE&- al dehyde-40K (2 x 20K). 4. The process of

emb@d'? Eakbeht WA R)o) 986, K6 1760600184, ke Y& Mtk ?%% Wlight based

said free PEG to said unpegylated proteinis

apothe tsalsveight. apseeptivaln0. 5. The process of embodi ment 4

wher ei Qs prefbridl ivitel | ' inShokSorde .
1E to bbb, 68k iol SEARRL .20
wWREGeithpalapeptids backbans it Br1(36108iSPR TPANQOL. dikewise abopteferably,

IwRert 2 PPiated- protein § Gt H6Rion falggrﬂ%l,? g%m{% E@ﬂfepﬁqg quc.hcgone is a

sai d stolchionetric weight ratio
t eelysptide of SBO. IBNOTRe process of enbodi ment 2 wherein

sai d pegyl atibdhg 4St ( i d a__ .. '
pegy| a“tﬁ?érﬁ %I—%pf .r4omggbﬁﬁ3 (?%qug‘g%ga?ph O.a%g. ARGy o sollow-up
otltrafiyaidonydisfilgiopitape$ ris sanddctpd g\firefbiretypayiinéters ffooBdnducting this
: 0 e Jproce of .eabodi nept .
Se%ﬂgr sg?pzns %rng’b%g%?\}‘l Egcta?lﬁlge]ipﬂdi-ﬁgwf t?agt m' a’%%lﬂl 6“9.05&9%%’ 3 diafilration
aawl is collecged. This didfdiration peddss thén subjectdd roestip GlWhivinBt@take the active

' L NG: i bout 7.40 .t bout ,7.80. .. .
e R Pl o oBral ¥ AP e R0 ol Blcafi bt did 10 stertze it
pergierablyi, ty fBitrasion troyghi Odﬁgduﬁ[t@'d, Préfermed ﬁgﬁ@j&éﬁﬁ ifégg:onducting the’
t . i tQ a t 4 . 13. The
REPREGHA o Curd POMMEPR et 3 RPN | 21 g
t enperknallye iri §xaiu_lpd$nlalhrtk§w, d Prefdrrad qii)«_metlura(l‘o?he_lc‘laim&'@ @vention is

, f. er el I e atin
P T ENTIETR R A—

urecrs ou
prhooresegrafhyestépo d For campardtive tphgioses 0 BpbinpardiveaBxaaipld 2Nalprovided

8 58, Sl SRR BB PR R s

Hib@maegraphysRp tGHIBETWITRIBE affimbirihte( fatheFexdfgng¥\Eep associated therewith.

O N U T KA

(le2sl rofgesaiysbere figmsaihikhpe ghdua 664 dpwh teibduts? of aggregate by weight.

ic.nteractio hy onat ogr a HI ( i ng an
RS el B BBy R P Asab e g 1, and
stowichikt € psdoeuré atp tiedExampRasant fadiing 25Rbdddurd SUYle RPEPLC is used

p i.N..and .any. un | at ed otein on said HC resin

SRR B PRE o RaEL B B ar e o oigeres 2.3 and

pt shosi that RRHPIG sleqaiviled -ty CEU Bxample Ml grovis ipfeferred procedures for the
CE analytical technique.

EMBODIMENTS OF THE INVENTION

1. A process for decreasing a level of aggregate of pegylated protein isoforms, said

process comprising the steps of:

(@  providing said pegylated protein isoforms; and

(b)  separating said pegylated protein isoforms by anion exchange
chromatography using an anion exchange resin under sufficient conditions

to decrease said level of said aggregate.
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18. The process of enbodi nent 17 wherein said H C | oad

is less than or equal to about 5 g protein/L of
w@aokeek2bed- vol ume of HIC resin. 19. The proceBET/052003/029546

enbodi nent 18 wherein said HHC load is |l ess than or

equal to about 4.1 g protein/L of packed bed-vol une

of HHC resin. 20. The process of enbodi nent 17 wherein

2N saird pocest op e(r@zamféad d diead I@zﬁd issep @pRrotptises tad sap of (al)

H C Ioadln conductivity fro o to
ns/ crﬂeg%‘i gﬁ?e“"BF% r afpagﬁg;b tod Tor Ofis {%eor?{elga?rd)egylanng

H C lwpagli ng conductivity is fromabout. . 40 to about
52 nB/cm 22. Th rocess of . enbodi nent 21 whe .
L2 o TGP R T OB POREY T 3P R SOORTSS pEHging with fre

aboutpgd sm@étedmoasme Errppoasans FPEENRAgHRRsuccidimide-5K, PEG-

wher ei n sal ste IS. ¢co ucted
t errpe‘i“ﬁ‘flﬁ‘l“é 5‘(- %3 fuseiapydy P&@‘?ﬁat@ﬁ%’mmm‘dﬁ“‘“
procegsc sz)emmi gs%cmﬁreeuoﬁ @&l 2@K?:l||a§d PEORRIRLE0K (2 x

is fromabout 15 to ut 30 C. 25. The process of
embod?®ent 24 wherein said H C tenperature is from
about TBprbss @mmod&éng wzéemmgnm&&%swagmeﬁm sBRTec PEG
16 further co i sing a UF/ DF#3 steg gaB of
ul t r afospidaympegy mtm srffompbow)- Toabyut 400.an el uent
krom g &o@s@o§éﬂbdﬁ&%ﬁ 4 whérein 533 sREGRRRiOWeiBITRREH H%hx about
26 wherein said UF/ DF#3 step (a3) is conducted wth a
UF/DF#ét%@MBF%ﬁe havi ng a UF/ DF#3 menbrane nol ecul ar

¥el g hi"h&b%cégg bt erﬁ%ﬁﬁ@m 5 W@eﬁ%i&%t&lﬁ%ﬁ@w@%@ﬁh@@ from about __ _..
kDa rocess of enbodi nent 27 wherel
UF/DF#SUW@WUF ne MACO is from about 8 kDa to about 15

g r-glfrb&[;s Bf %ﬁﬁﬁn&t 6 %JEE%Q.' ﬁﬁ'ﬁox&ﬁoxﬂm ki @htstﬁﬁdjls from about

UF/DF# ﬁe rane MACO Is from about 10 kDa To about
12 kD&9530ﬂm¢ﬁ%0%rocess of enbodlnent 29 wherein said

HEET %@gpﬁ%gm 064/ 026251 B é@%‘&%o"z@?ﬁ?@?ﬁ Sed at 2

The ppegyiasiag pH fompbaptiienebout fherei n sai d step (b)

f urt h%e gﬁ%g '0§ &ﬁbcﬁuﬁén?§ w(hme n s‘ﬁfd ﬂegﬁgﬁdégpl-ﬁﬁ'ffbm about 7.2 to about

pegylate protein including any inpurity and any

aggreddt e thereof on said anion exchange (AEX) resin

tl? pr q“Ké P Rcks? 3 EfloREEM: 9 R Ié)ik:@}llﬂ%%‘ }ﬂgqro% 9&)%?5 4 to about
nt 31 wherein sald resin’is selected

fron1ﬂﬁe group consisting of ANX4, DEAE, Q Sepharose,

?%_.Sep % oeedsof e?*b%ﬁi%ﬂlr AP Ghkibin Bladoe ?Srlaﬁ?gpm d?%%rg(}bout 7.40 to

rocess odi nent 32 whereln sa
resinab@HQﬁSepharose FF. 34. The process of enbodi nent

31% V\h%@ 'p%c%&' (ﬂ" e?ﬁb%@m(em i &h%reﬁp&%ﬁéﬁﬁnﬁé st@[p (eﬁ% conducted at a

pegylatmg temperature is from about 0 to about 40 °C.

13.  The process of embodiment 12 wherein said pegylating temperature is from about 10
to about 30 °C.

14.  The process of embodiment 13 wherein said pegylating temperature is from about 18
to about 25 °C.

15.  The process of embodiment 1 further comprising an optional HIC step (a2) of
selecting said pegylated protein by hydrophobic interaction chromatography (HIC)\

using an HIC resin.
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conductivity of |ess than or equal to about 10 nS/cm
35. The process of enbodi nent 34 wherein said AEX
wo eadiongzstonductivity is less than or equal tPBPCHEHDS2D3/629546
nS/cm 36. The process of enbodi nent 35 wherein said
AEX | oadi ng conductivity is less than or equal to
about 2.4 nS/cm 37. The process of enbodi nent 31

vder aind [iadess of @mbbdithknt 3 mﬁr&d% g al@rbpﬁt@él |HI@dét&9 (a2) of
pH from about 5 to about he. process

enbodrlieme saif Ragxlated pradein &ymrqpa% HYCTpAtop §h’F’PBFH8mPhY (HIC)
aboutysfig@n HIC r@dfpout 9. 39. The process of enbodi ment
38 V\,herel n sai d AEX | oadi n%quH is fromabout 6.9 t

hboutThe processpof epphodisiest 4e hgemesatshGratr (23] cvmgmsgﬁ ading said

sai d 3 %ﬁﬁ’te(ﬁ Blolein &@M&@%téﬂt pr@t@m@‘saicpﬁlt fkin at an HIC load of
pegylat’ed protein including any rreurlty or said
pa

aggr deathentorequabio abput|!@ gpraitinfl of packefpdtvotugepd SUE 1. g
Pg. Ot epa/ plmcgés dt %&5@%@&@7‘6@1&3@33@ HRGGad Eﬁés@ thaft br e&l_ﬁfv‘to about 5

process ‘of enbodi nent 40 wherein said AEX |oad is |ess
t han gmfo@qlﬂapfnaék@&%rbmlu@f’sfﬁmp?e@ﬂel n/L of packed

gég,d - VBl Qéoﬁ%oaﬁ%nms $Rereit REIANIICABSSIs Mss mmpl fofBMo about

I'n sald I's | ess than or equal

about4.1g pmtqgﬂ/broép‘@kp# QCWIW&!C BRsEL vol ume of AEX
hES! nT}{eA’ ocasl Sof PhMcRBRenf 1 7600 h R Nhial HYd esgeﬁ' (&2? i loading is

pegy FOt elrn conprises one or nore
pegy! méwtqdra@mmc logding eopdugbipity frompbeyt 30 tcml_;@lt:@ W@M

or oIl d d from about.
gggr %até&e? $ ok rﬁﬁﬁilgnémf%pﬁd%ms Q%n gﬁg S ﬁ%dw%ﬂlﬁ Ty P
there‘tﬁmm@*‘téa}ns‘lﬂi“lﬂegyI ated inpurity of said protein

%‘d maéw%)cee? V\ﬁe@nboﬂpllxe%%'i @ﬁereiﬁ%aldgg or o %ﬁd\ﬁtwlty is from about

erein sard pegyl at in conprises
one 045mbelt5®ﬁnﬁt<and pegyl ated protein isoforms PEG 2,

S5 ity o 0o P BT s .

PEG- StemperdtuRtER10 abawt 1iteyebauigP égat e, tri sul fide
ur ' r repf \
uggegjﬁl P"’&g [ %g%trnlgp 0 Ml emts%lglfgeatﬁ mflfq grg%gb(gut 15 10
nol ecaboss30 45. The pr ocess of enbodi nment I vvher ein
id I d f
32y1 BEOt RS R s ARG S TR b Rire R Bt 16 10
PEG 6abdaEZs ;. PEG 8, and any aggregate, trisulfide

E‘p“”rf\atp% essd%§ 8{5%&1#% r16t i'(ur{hlé'le Srgfms"ﬁ%d a2 0¥ F#3 F_;E]é (2;.3) of

dnpegy Phpur said protern-and any
m I e C ultmﬁlterﬁxgﬁhaﬂthmgiﬂ.ﬁ‘de@g) off anesirigoicframe seid HIGMQT (@2)1

oy SRHRS s BBhEly 28 i i s SR ooy ¥ gl it o

PEG— 7UFF!B@38 ;menghnahe ahavimeg gr é@ﬁlﬁ#ﬁ einbrehé | dele¢ulgrumieight cut-off
and d h nd_any unpegyl at ed
i mpur Wég@)%%gbo&y@l ang’n 2grlféafree PEG nol ecul es.

28.  The process of embodiment 27 wherein said UF/DF#3 membrane MWCO is from

about 8 kDa to ~bout 15 kDa.

29.  The process of embodiment 28 wherein said UF/DF#3 membrane MWCO is from
about 16 kDa to about 12 kDa.

30.  The process of embodiment 29 wherein said UF/DF#3 membrane MWCO is about 10
kDa.
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47. The process of enbodi nent 1 wherein said pegyl at ed

protein conprises one or nore of said pegyl ated
w@e@io2a25i sof onus PEG 4, PEG 5, PEG 6, PEG 7, REUS2003/029546

and any aggregate and trisulfide and des-phe

inmpurities thereof and any unpegylated inpurity of

said protein and any free PEG nol ecul es. 48. The

A’ OCEHS ptes BDOEAbIIRALNL 4 m%@g&i §ap l(b) t@ﬁwd b a&ftiﬁlsﬁsf Dktep (bl) of

conpri ses one or re sai at ed protei

i sof dPfiRe spEraeylapcpsteinpelugng citgpug WdaWYﬁéfF%%ﬂlére°f on

trisydid hx@i@rlx é){cmdﬂgé (A(E)ﬂ)’}tgsn@l ﬁ)f%rr&h&dlbi@@ b‘t:éy)ﬁtédf’tﬁﬁeﬁf a P d

any unpegyl a ri of sal ejn a ree

PEG TP Brer st emyodimen 3 hesat saf Aoainmfcd e dit,zroup

sai d c&@wh@bﬁmxt OHEA R, G-SEihEI0SE ©)-Séphardse FI)IESephiro®di and Q-

pegyl at ed protein i sof orns- PEG 4, PEG 5, PEG 6 and

any sefregatdt:  trisulfide inpurity and des- phe

33PUFiRE Yrob & bEGhboAREnBEY whiIGIf §id ﬁEKd‘eduﬂE 14{1 -Bépha@be BRI d
&rgt ein and any free PEG nol ecul es. @r ocess of

o cRhfrERgeess OhprabaditRes 3] wheseig 1 piapy (bd? feendye § A ARk loading

one Q;Bnd?i@ﬁ@g o@iessc'@ihﬂjo&ﬁgﬂ kdadt WRe/ehn | sof orms PEG 4,
PEG 5, PEG ggre gate, trisulfide inpurit

Ind dbe ppigess |oﬁptu\aqderyeqt waerpin s Aaﬁ?&loaﬁﬂégmdaet@&y i Bss than or

|rrpur|q‘ga\h@gbo§tagxg3/cﬂrotel n. 51. The process of
i“ment wherei n sai d pegyl ated protein conprises

abiqe d?he mmcess ob embedindens 3§ hereichaigr A6 joading Wtswgﬂtpaséeﬁs than or
PEG goGab%ut hGshm PEG 5, PEG 6, PEG 7, PEG 8, and

PEG any aggregate, trisulfide inpurity and

des- F’)\ﬁ)@ pracess of pxpyoqun@\t ébﬁvherg,@ saigstep (1o @@ggd\@fed at an AEX loading

e”bogﬂﬂﬁ&kaﬁou ?J:ﬁ:!oﬂt pai d pegyl ated protein conprises
one Or nore sald pegill ated protein isofornms PEG 1

FEG ThepEGeS, ofpmbodimeptdy wherpinsal, AEDiwding Es. fom abpyt 6.6 to
PEG- 9, ?'ﬂ any aggregate and trisulfide inpurity

t hereo 45 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 026251
FLCT/ Beqisreeresmpodagnt ThehpreigceidsABX leningditisnirom about 6.9 to
wher ejins2§ d pegyl ated protein conprises one or nore

of sal pegyl ated protein isoforms PEG 1, PEG 2,

FEG grherE@ess of prbpdmenBG whereinrmi sfep (PBds exndugie PEEAGX load of
and ty T

errbozﬂ%\yel ia(?ur ?ﬁe‘?ﬁ% ogH‘ ‘f@lﬁﬂg ‘;a}esam:) n agéqg%mfcd lesfS than or
pool |fngald1) slouei®e P@Wﬁlﬁh@ askedéﬁﬁﬂogeng é-g%(de%‘r otein

hpof Ofﬂgfprg&s ect tbo RPA(Fﬂhé?&Q%l@tzﬁﬁ( RLPLak8 tlQM oftequal to about

t echni que e group consi sting of
capi I$’agy)r®¢le/bt0tfp¥ﬂi@ih°§r‘@h{1@f Xwshum dodecyl

t" f % C;ge&x&&q@gzn&ﬁt aelngbia 9&&9&13%9@ mﬁo%{aﬁ RAGR to about

omat ogr ap dr op bi c
[ nt er@tglpmielullﬁzr@paﬂ@gb@ﬂmlm@ﬂf@EX realm on exchange

Q EX) T eh rrgg%srlgiggn%%%enp ?Whgﬂglsnes)é d Eﬂgte& éigﬁ% ﬁmpnses ije OT more

T onma reverse-

c hr onef gt nggy;ate@ Fgﬁﬂélh@)ofomsz@(éic%@ﬂo RE@i3y WEGp‘I' 619, 6PEG-6,

i TR RSP P s o

impurity thereof and a.ny unpegylated impurity of said protein and any free PEG

molecules.
44.  The process of embodiment 1 wherein said pegylated protein comprises one or more
of said pegylated protein isoforms PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7,
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55. The process of enbodi nent 42 further conprising '

pooling step (c) of pooling discrete anmounts of sald
w@egnloat2ed protein i soforms of said pegyl at ed peDUSI003/029546

to yield a pooled pegylated protein by a technique

sel ected fromthe group consisting of capillary

el ectrophoresis (CE), sodi um dodecyl

sul f EItE@-B’OidﬂaP:EG’baJHddzﬁ\y egfib € QHENARO @RI and des-phe impurity

(SDS- PAGE), .i on exchang e chronatog @ﬁ%%

hydr dparensiaad aqynwem@fqddwpm RPN PEGHnejpeules.

£ Cha@grdLEor eﬁma&n@ﬁtqg\rvﬁe@ém sm@ @égymed Iﬁzst@iaamg@née@m or more

chronatogra phy, reverse-p qﬁgfressure

chr orfdtsaigrregHited pme}sof%ﬁnﬁ é’ng% “SnPHF4nP %@35 8EES, PEG-T,
|'i qui ghcgBr QdBhe Q%% e, ereitidb Shyp urﬁf‘gn(ﬁﬁés['ﬁhEYmpunSt)é thel_rlgﬁf and any

chr onat ography (AC)” and conbi nations_t her eof

pr oc etigegyfatetipgURtiohtaibarofinand pry Sei FFGBBIeFHY- step (c)
g%oc OfHYfrdRek (mér&aﬁxﬂlegﬁ wﬁérexﬁ SQE pbS&Red ﬁl{)ééfnecofr{pﬂges one or more

ut 5to about frocess of enbodi nen

55 whefrseidnpegsipigd mm n@fcm ;?E@c FEG-6oRRfSt BEGHy PE§r7d PEG-8,
%?daa&E ggggage{_, afiuifiad R Eﬂrﬁg%ﬁi Bestifhe @%@%&f and any

e proc enbodi 6 wherein
t e n'pelrrmmféed iphriiyof a%motesx and appea PEG goleculen.  The

B OCehR ;Q b'aﬁlme %es dﬁ p%%‘lgtecﬁgro{eﬁm g)%éé foﬁe or more

|sfromanut 2 toaout rocess o
enbodefimait peglateih pras¢in lspéfms CEGt% rﬂE&é,tRﬁféﬁi REG7oR¥G-8, and any

about agbfhsh® AP RHbIAPandes Bl infiBY BGES A IO fmpurity

56 whatern sai poomgs I's con sal
CE aofsald@otpoeﬂdwgf@eﬁﬁﬁamlmutey from about 0 to about

s 50 5 DR R A Ml omges e o

enbodofissitt peglated progiimisefaings RIEG-3oREG-AgPEGHdDIEG7\2nd ynyi aggregate,
from 0 . T . . .
Lo R B PN ok laBl Bl 6 PRSERR by o s
conduproteth o agpirek PRS@gwleatlesd protein i sof orns provi ded

48, 4L b AL SRS BERR lo RL o ox mor
wher lebitﬁ saidi gbgﬂa@ﬁi;;rgteisnt espfo(mg HES-4,0ABIGSt dECoh apdi ahy aggregate,
o ot clniigh BB 8 Bl o thate? ahd o gy Blsp Thohe of su
65. Tbmtqmmdemwﬁeé?%b@iﬁcuﬂemt 54 wherein said pooling

&ep (I‘ prlo%es(s:% ﬁr%n?li] lﬁh?ll'eg'x a?cfe%é%&{cg gro%n? E(gn&lses one or more

of or provi A D
concenf rsaitli pagyl'ated nprafeiou isofodmd RES3-§bBEG-51 REGYG/ axdd. ar6r6aggregate

or DHRSERR i PR R R RS s i
67. Thetgmocess of enbodinent 66 wherein said protein
cqne eq'rhg %}olcgsrs] of 8m od(i)men%kf terem Satd pegylated protein comprises one or more
of said pegylated protein isoforms PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6,
PEG-7, PEG-8, and PEG-9 and any aggregate, trisulfide impurity and des-phe

impurity thereof.
52.  The process of embodiment 1 wherein said pegylated protein comprises one or more
of said pegylated protein isoforms PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, I;EG-6,
PEG-7, PEG-8, and PEG-9 and any aggregate and trisulfide impurity thereof.
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about 3 ng/m . 68. The process of enbodi nent 56

wherein said pooling step (c) is conducted on said
w@egnload2ed protein i soforms provided in a buffRCT/E82083/029546

protein concentration fromabout 0.1 to about 100

ng/m . 69. The process of enbodi nent 67 wherein said

protein concentration is fromabout 0.5 to about 10

$50/ Moo T0sceskN? REOSRSR l%?er@%% ng% gﬁ?faée@fig%ﬁrc@nPﬁS%§ bk or more

pr oteln 'Concent rati O.n. IS abou
3ny/ rvf said pegylatedpeotqir Grofosys BEGelrFBG hetiG-8.3PKfFrér BEH-5, PEG-6,

peG 1ECpLABPERPEES BUNPIERATRIDES 0o e e O
FEG- SThe pragefeEembodignt | firthepeampeisivg 8 Poelingsiep 49 9f pepling discrete
R
PEG- 8pchaingde REI:8) @) tFh eropp owessingf ofepapdtsnmelset@oresis (CE),
or  noplefy BaRsE SRR dEicR" BhelohiRys CFIRMEAGE), ion
and Rithdige TEEX) Ttheomtemapby, bydrephbbidi interacti@G clwhmategmphy (HIC),
of Pl SapREe (B el e, S, S5GRA 308G Blafuography,
The preassshas highprsiue liquié Shametogiaphys REHPBED) dzb exclusion high
e O A T
( RUL EcoafbinaW6hs3f@4df026251 PCT/ US2003/ 029546 76. The

G 00 Ci, OLeTo0 Rl MEhe: By b OSBRI S oot
and PHeréte arhduntsl bfsaidrpegyissd ploteamnibafdinmeutisai6 Jegyiaedeprotein to yield
07O RSILE 0 LD SRR (R0 ol iin o
enbodiipanty 63enfoplicesis SER), padived pedgyylatsalfatppolysirylamide  gel
b1 06 EETEPRUTHL RSRACES, (IRePE e JIirp SPRASFRY dydgohobic
pr ot einferftio ch®afitogfaphy EIQYDarorDéxcRige YAEX) dhiefi@iography, cation
peqy! BLRER ICER) o Earovsotecphies g Pomgr ofd Gugmgiparapty
PR S ok sttt I, ot
about 017‘9%‘&'9?“5!@1@@ a‘ﬂ)‘g%"é’g’h@ﬂorg 'Eeé?o 1 manht of said

RBEG 1 Th&hocets of ¥rhbodimdiEss Wherbi6ib podtingstep (FFERondudRid®ySaid CE

and PEG pegyl ated protein isofqrns and any
aggr egtd GE tempemgie fram abop & t939pe0s’Cot  enbodi nent 71

Wher eife Eﬁic&s BPQhRRIRGEYS Phasin RLiOHEdIAg ke 0k)ii9Eonaficted by said CE
PEG 4, PEG 5 and PEG 6 conprises_at |east about 75% by
wei ghtat QE énpsretuge fremgpout 5 to about 50 °C.

58.  The process of embodiment 56 wherein said CE temperature is from about 5 to about

45 °C.

59.  The process of embodiment 58 wherein said CE temperature is from about 20 to about
40 °C. .

60.  The process of embodiment 59 wherein said CE temperature is from about 30 to about
32°C.

61.  The process of embodiment 56 wherein said pooling step (c) is conducted by said CE
at a CE pooling conductivity from about 0 to about 60 mS/cm.
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wei ght of said PEG 1, PEG 2, PEG 3, PEG 4, PEG 5,
PEG 6, PEG 7, PEG 8 and PEG 9 pegylated protein

w0 sofoedrst and any aggregate thereof. 83. The prPODES®0829546
enbodi nent 71 wherein said pool ed pegyl ated protein
fraction of PEG 4, PEG5 and PEG 6 conprises at | east
about 8010 by wei ght based on a total weight of said

(BEG' ]F he 5@33 of Pnﬁ%d?inen?gﬁvﬁerexgggﬁ TE fobfmbeontiiavify isHdm about 5

pe? ated protein isoforns and any
aggré‘g @8f. 84. The process of enbodinent 71

égher Gh8 pAR lg Esq ot me%&n@ﬁtgyd Fh&én Rﬁﬁtﬁ%bfﬂng §t&¢ {d) @8 cétlducted on said
EG 5 and PEG 6 conprises at |east about 90% hy

wei gﬂi’?g)é%t%m()@hl igofprmasarovidd; igabuffer a4 #j RlotpBSORcenisgiign pf at least
PEG 3 g@n@mlPEG 5, PEG 6, PEG 7, PEG 8 and PEG9
pegyl at e otein isoforns and any a?gr egat e thereof.

5. The poscdgmipdenod Hereinsaidaseles Hor )5 persigial on sid

pegyla fofeRCirbARdOh 2 RRBEE &2 RGN AOGRET oF at least
con‘prll é,g&iecp feg{alg(t) gﬁ&%t 94% by wel ghatIPbas?ed on a o e
t ot alabowtdisghg/mbf sai d PEG 1, PEG 2, PEG 3, PEG 4,

§EC el ESSofn P69y t§@ ducted on said
G ot ot TR of ol EE 3 BB elEoelng B0 (948 Ponugid on s
pr oc gegylated proteadisefonns Gavidddan @ bufferat @ pEigin eﬁncpnfratm &pm about
sald einis provided has a pH from
about™ %%/algg%\tgg%{&% 87. The process of enbodiment 86 '
Gé1er eThe psavess of ebatimerd §5 svhpreinfspid prafgin cancent@tiowis ftgm about 0.5 to
9. 48 STl TUTE SHEET (RULE 26) WO 2004/ 026251
PCT/lﬁ@(L@/"&’é@gT6 88. The process of enbodi ment 87
dher elhe madess dfiefbedimeatsttawipktif saidpatzintonsentration ia oo about 2 to
7. 1. 9 3TheF§rocess of enbodi nent 64 wherein said
buffe? P W 'h said pegylated protein is provided is
s&l ecTigdprbeessrof erebaghimenp 56 ovierest sand)parflingrstep, (chiseopusted on said

HEPES, cjtric acid trleth
The. presoiaed PEY L EieF R WA ol Sohithifion Mo abous
aggr egateabiost l08sm/hhan or equal to about 10% by

ggl ght g@g %gsa? Sm%giilme%mvﬁlre%c essafs%j B ngxlxcggtfra%o{ﬁ g%ﬂxgabout 0.5 to

wher eabous Bl mlghndvel of sai d aggregate is less than or

&g_ual 'ttg o@rgge%#ﬁf eg%o%ew?ggwker%%§§ q PQQ?E' g%lq, V\% 84581 is from apout 2 to

igh rocess o ereln sai
| evel alfut 3mg/chl.aggregate is less than or equal to

SR BB AR e e R P o s o

aggr egainérei of PEGSIs PEGER) PEG-3, 8§Ged, PEG-HBBC6, PHOSY PE6HY land PEG-
based_on said total weight. 94. The process of

embodPnent 93 wherein said | evel of said aggregate is

|72ss trheprooss ofeuiBddithent &b oditreii%aidypovlei gbgyldtabprdtemromprises one

oL bl L e, . BESCREOY pRCOBRER o
73.  The process of embodiment 63 wherein said pooled pegylated protein comprises one
or more of PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, and PEG-9. |
74.  The process of embodiment 63 wherein said pooled pegylated protein comprises one
or more of PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, and PEG-8.
75.  The process of embodiment 63 wherein said pooled pegylated protein comprises one
or more of PEG-3, PEG-4, PEG-5, PEG-6, and PEG-7.
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equal to about 5% by wei ght based on said total
wei ght. 96. The process of enbodi nent 95 wherein said
wo enelo2@2f1 sai d aggregate is | ess than or equaPCT/WS2003/029546
about 4% by wei ght based on said -total weight. 97.
The process of enbodi nent 96 wherein said | evel of
said aggregate is less than or equal to about 3% by

W& ghthelRsRe mnﬁ@&ﬂxeﬁmﬁbhe\f’ﬁﬁ geﬁ(ﬁ poole%speggr IRRd BFSAsiR SSmptses one

enbodi nent 97 wherein said | evel sai d aggregate is

| ess arige O PEGRFHG-t-FESh S 70d BEGHy wei ght based on
91 d TiRiRbceV I rHRibodidRnt G-Eh?hd?&ﬁ’ c88podMd }?e‘g?@féh FRMin 8mprises one

wherein said | evel of said aggregate is less than or
equal o' tPreafRRG-4, Bi3-yandREGHY  based on sai d total

Y&i ghfhe p]EQ(QSS &fh?nbaax%ﬁtsﬁ \Qﬁerﬁmgi EE@&H peasialeh %f(ﬁélﬂ cerpribes one *

| evel of said gre te is less than or = equal
about0f1%%9fﬂm 2d on said total weight. 101

1§e p‘f&%ﬁ&&s@&f &lﬂ%&ﬂeﬂﬁéﬁ witdn Y18 g@él ?f%’yggh S}Y(ﬁl:lng m nses one

said aggregate is less than or
wei gmrrmseﬁPEﬁrSmﬁd’Efbﬁ al weight. 102. The process. pf

0 e e .
FIEOCHE Rl SRS Gl od) (AR b
sai d PEf-4l weight. 103. The process of enbodi ment. 102

S0 T s, Pl en Tl RO Bk al PPk bl or PG,

wei ghPEG-43ind PBGB’B‘HW@ aSHE‘E'EleR[m‘E b?@?exéhﬂ)@@d)dﬂ 0 288 Sveight of

PUT/ LREPBRE0C W00, MG, Tt BT AGESS pl € 1A BRL 6 0 pEG.9

wherel'n saird’leve aggregate 1s’l'ess
equal pegylated piteif) 6y andeing hgerdgasdibrani. sai d t ot al

%' gh’?’%ev é{%@%s}s -Ic_)gg.lm% glﬁgﬁtS?P(Nhgr?xisﬂoﬁ% o%ﬁeﬁl a;[)?eg%l\l\@ Gf‘otelp f{actlon of

said aggregate
about PEG@%’E? SneidgtEG-b asmprises atslaast abomt 35%\W|v§phght bi@ﬁ on a total

The PLOGH {&e Iﬁ%@fidbﬁ%% PEES; WiRL S P%out g SheFBG-8 and

said ag &ss than or “equa
wei g hPE&Bé)s&leand p@ateih isofbmks and agyhdggreg e thef’ébé p rocess of

%gbomtl'ﬂgﬁ;ocg'sg(sog ug’f’&f“%‘“z Zi gvth‘Lrgl)‘ﬁg%ﬁuggoo?e% ae gx & fractlon of

"éss
sai d PBGalL PEG1—.‘giutd PH(®8 .coffipdsep hvleass abauk SQ%ﬁagd;mgmﬂ)as‘babn a total

wher ol BighP i P BEG1° preal SrR0 B98N i 5] PEG 6! BEB-P'PEG-8 and

equal y Wi g t’based on
wei ghPEGm&glehépmtmrssﬁnmandmwgmgm tHe@8f. wher ei n :

Hou T8 el FntheBHRE AR il Podf Bondfep Ptoipibtion o

The pPBGes PEGES embPiEG-Ganipfis atveest @bsut 9690chyl veaight baged on a total

S21 4 SAR PRk PR3P S, NP, PR B Y

of enPBGiNEgylatd Prodieiseformsaiddny sygedgaeiihesdlf.d aggr egat e

- sthc PR emitrimeph 31 Mgt pid B potelad iy fction of
31 Wh@EGM’J PEG-§l asd PPG{Ehgondpritds e featt abRItios Hshyawsiplitfbagddn a total
of _ vealyng. saidcrondeed poaid 2€ e 1 BAEIoEELd 4REh Bhc.g g

PEG-9 pegylated protein isoforms and any aggregate thereof.

86.  The process of embodiment 64 wherein said buffer in which said pegylated protein is
provided has a pH from about 5 to about 10.

87.  The process of embodiment 86 wherein said buffer has a pH from about 6.6 to about
9. |
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el uting solution said | oaded pegyl ated protein by a pH
gradient or an ionic strength gradient and a step

w@ beby/oof2scol | ecting an eluent in nultiple vol UPET/US2003/029546
fractions . 113. The process of enbodi nent 31 wherein
said step (b) further conprises a step (b2) of
washi ng said | oaded pegylated protein followed by an
g8.Ut i L RERR &fka?h)oo%eﬁ' L RkiD éalaibudfe@ agledpp %Q%ﬁ' BHE%.9 to about
protein wth a salt solution 1n an eluting buffer
contal-hing an ionic salt at a salt concentration

g6.adi At praddfd de ‘E}ng{)ﬁunt:ﬁ @lvbﬂe?elﬁﬁajxdjbdff@gxe\gm@rﬁgﬁd @Jg?ﬂted protein is

protein fromsaid AEX resin. process
emboditAefrd iy sedecigddrast the gegup cpl@ﬁpeg QfantS p@swa@h HEPEBjeritric acid,

sal t. meg,%ﬁmm'gh&dmsg&ggs of enbodi nent 114 wherein said
ionic sa 16. The process of enbodi nent 115

dMher eThe pracess of erpquwyent'é weein seid deveh of said laggresatenis\ipssthan or
a col éﬁ?@l $60dbYEE1 00K S\Qgg‘eﬁednna %(ﬂéldwéglt of spi id 1sofg16ns n’?\l)Id said

concentration gradié_t rom about to a
per Qgeregaly. The process of enbodi nent 116 V\herel n

31, iSO 9l B S o

wher eé¢quaisa abbus Sotby ovsighbbaseden smi totabéightt i s from

R0 3oy e S0t eat o el lep 3R e e thon o

pr ocesmaigh am&%ibormdghm@edmesa@tntalswmghtel ut| ng buffer

B?S %E%Joée%ﬂqgﬁ%\%g rnté ?% vifg:?elr' aﬂ'@ evéi %gxp ﬁ%’ 1s51%%s|_}han or

f r om equalto abou7%tby mltghﬂbas@d oril $2id tofﬁhWelgluto c es s of

odiyent 12 r id elu buf
P om SRt 8 Sisdihd B3 hefein 5o iy lRefy W less than o
enbodequehtd aﬁdﬁG%hgrv&xght baedloedairt uotagwmgkﬁp (b3) is '
eg Bglu'?{x prggets&gp ixa@odlijr?%ggg e %{ §t¢1 Iie%ﬁlggf S Safggrteg% iso{qss than or
vvher eequakiaiabout b%tbiyrvepight bgsed ant wdatota!;wbxglsts than or equal

ab?ﬁle r%? ég: of g‘tﬁéddu-xll- h RV e%? sa% le VF[ quaﬁrie agg:ieg%e tls less than or

erein era ure’is rrom ab
about ecsﬂlt@abMS%bymlgub@e@ens;tﬁdtembwdxghment 123 vvhere| n

i d u i.s, from. 5.to0 out
%5‘ 2211(3 Iﬁ%)c%s rog g;ggéiaug te96 darem sz%u? ?eé(gl éurdez}gﬁreg%a és less than or
el uti mat@mbmﬁé%thyewmgbtbaseakpmmnﬂotalﬁelgm about 25 c ,-

I‘ oce nt. 1
08, i SR pREGE L R a0 R 17 B B i By o
buf f eequabi® ahout R¥dgrweight based yn sdnct totagmgm d col um of
SSS tfHagroge[ss of gxlxjxglcl)dixtngnt uttxerem said Eﬂve{ of said aggregate is less than or
equal to about 1.5% by weight based on said total weight.

100. The process of embodiment 99 wherein said level of said aggregate is less than or
equal to about 1% by weight based on said total weight.

101. The process of embodiment 100 v}herein said level of said aggregate is less than or
equal to about 0.9% by weight based on said total weight.

102. The process.of embodiment 101 whetein said level of said aggregate is less than or
equal to about 0.8% by weight based on said total weight.

103.  The process of embodiment 102 wherein said level of said aggregate is less than or

equal to about 0.7% by weight based on said total weight.

49

SUBSTITUTE SHEET (RULE 26)



128. The process of enbodi nent 127 wherein said |inear
velocity is fromabout 10 to about 150 cnihr. 129.

wab@4pe@sess of enbodi nent 127 wherein said | i PEBUS2003/029546

velocity is fromabout 30 to about 150 cni hr. 130.
The process of enbodi nent 127 wherein said |inear
velocity is fromabout 50 to about 100 cnfhr. 131.

ﬂh)le. prrae @ﬁﬁeffof efb&ikn megtn ereiéuf@[delieVeIMh?% b'ggaela%tze is _}_eﬁs than or
velocity is fr out tq abaut r . e
proce$¥ 6f° a@%@@@&h‘?%@%ﬂ%ﬁé’f‘@‘ toda}i%§igh-near vel ocity

[ 1f$)5f :rb(lma phes of GmbsdiabRuDa W@&gﬁmlrﬁam' levél%glsala_ AerBFaQCie $6s than or
of enbodi ne er.ej i inear ve ocify |s

about &% H‘r?%ﬂ‘l‘tjozsl/i%%w‘f‘ﬁ]é&ﬁ‘? gé’éé%‘ d ftal et ment

W8I eiThe %ﬁicéssﬁ)fgi{lb&ilﬁént A0S txkRin SidRYE G 8sld faé%E@atehﬁ less than or
group consi rbg of hormone, growt h hornone uman

gr owt KA¥bFoAbAY 4% Wﬁlgh%%eﬁﬂﬁéalén‘%lmt ., human

grogWt IThb 9fdwsae,f BbABRABILI06 WHBreR NaPRWL of 304 a %@%@eﬂs less than or
PEG 51 SUBSTI TUTE SHEET (RULE 26) WD 2004/

PCT/ US4t 1 2r99idalso by wsightpatedion seid ddtalgteigdirbodi nent

VRR! eitfhe %ﬂic@ss%‘? 'eﬁBocﬁ?ﬁ@tﬁ%@ ‘%vh@x%@gald' RS4INE %Qméé;réé%%e is less than or
functi Ona§P %gou psS sel ected fromthe group consi Stin

of pr ieAwal wlAve by yeighthagedonyaid tojelareighhary ami nes
af. CafBipRREL VP ImbOBMERT 108 W3 Brein! Bfd fé‘il&%?%%ldg e%a(teesxls rI]ess than or

enbodi nent | wherein said ani on exchan

conpr ieged to F0p: 1% hueighidaped onsrid datelaveighém t he group
CH'OS' Sithl Bebcds ofeRbbdimey 109 %&H&%?n saldjie%lmflsﬁmag@@éa?eoﬁélless than or

di net hyl et hanol am ne, tri net anmoni um et

t ri metcAYal keabey 0. mbirveight bﬂﬁeﬁetl Baidl totH aveight. benzyl and '

ppll Ya"ﬂh@ rcchég%tf'eﬂlB@t!hmeﬂrlgﬁ Réhrerelidsaid -Eba dt's ?g\%g\% %%fte is less than or
enbodi me WheT el eni doan o exch ange

conpr ieqed tepabout fHe by Weigkibpser og sdid ttad avefghbm t he gr oup

Cplr23| Slthb EchJs of ¥ﬂ5§lﬂhérlt 3¢ WiQleHE tep (11()? gﬁﬁéxj éoﬁxﬁﬁgss a step (b2) of

di vi nyl enzene po rene, Cross
pol yprisghing seid loadgdy pw%wdu proteisy Wlamcbl by iarsjep, (b3) of eluting with an

met hac;,m( n%gq,lu@(g} §é | ader 33 %{QE@%&M# R p8 %&f Q{po? af} ?o%gs strength

base, osite sl ran mat er
graft @%ﬁnl angzp stegi(Y4)0f pollsetingan gluenitiy mh@le \d)ilmerf;dcnons
bgrze
Pz e e ggécga%wnr,&dm&pgg ?ﬂe%?f%r(fsgéﬂ ) BRfer c%g1P89% %D (b2) of
gel , araghiog 54“@10@@@ pea)a@ed mheingolieesidyah cbtibg stﬁmﬁﬁl ofleluting said

] o MY s S i
wher eisalt ghi dalerinoemiratianhgradjent (siifxdent osilute Giodnh‘mﬂabprgalated protein

gel reg HF ddl n’t process of enbodi nent 63 V\,herel n'
sai d pool e pegy? ed protein consists
114.  The process of embodiment 113 wherein said ionic salt is a chloride salt.

115. The process of embodiment 114 wherein said ionic salt is NaCl.

116. The process of embodiment 115 wherein said step (b) is conducted in a column
having a column volume (CV) and wherein said salt concentration gradie.it is from
about 2 to about 50 mM per CV.

117.  The process of embodiment 116 wherein said salt concentration gradient is from -
about 5 to about 25 mM per CV.

118. The process of embodiment 117 wherein said salt concentration gradient is from
about 10 to about 20 mM per CV.
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essentially of one or nore of PEG 1, PEG 2, PEG 3,

PEG 4, PEG 5, PEG 6, PEG 7, PEG S8, and PEG 9. 141.
wab@4pe@sess of enbodi nent 63 wherein said pooP€mUS2003/029546

pegyl ated protein consists essentially of one or nore

of PEG 2, PEG 3, PEG 4, PEG5, PEG 6, PEG 7, PEG 8,

and PEG 9. 142. The process of enbodi nent 63 wherein

$Hl. d Pegredsspd gynbadiment gl d weemincaid slusihg buffs dend pAlftoyn abbut S to

one Of, e of PEG 3, PEG 4, PEG 5, PEG 6, PEG 7,

PEG 8, and” PEG 9. 143. The process of enbodi nent 63

Weer eThe pedesh gfeoibedimentghl P arthextinprailt ehitimgbuffei s ¢ pH from about 6.6

essenttoia J,.tlé of one or nore of PEG 3, PEG 4, PEG5,

PEG 6, PEG7, and PEG 8. 144. The process of

¢2b odTregprocesBofiimbodimentsiRD dvherol il ghagngl batfechas mgikfrom about 6.9

consit%tag%gésenti ally of one or nore of PEG 3, PEG 4,

PEG 5, , and PEG 7. 145. The process of .

e odTieprocdsS ofvrabefimers dil 3 whewineslidoelgtngasted (43) df ednducted at an

consi sts .essentia f one e of PEG 3, PEG 4,
PEG 5‘?’“‘&%‘“}3‘%"8 .‘"’E%XS ‘%@é’éﬂ“ﬁ%{f‘éag{znza (RULE 26) WD
2094/ Do bcks REEMUGRAMOR/ 102 95hé6in stidGlutikp enpenarss lab than or equal
enbodj r%nt SS wher ei n sai d pool ed pegyl ated protein
consi @@Routd s%‘nti ally of one or nore of PEG 4, PEGS5,
ap4l PEke frocebdl df endbvdingeno t235wheddin eid eldtingeRinpdtuvdie fidimnabout 2 to
sai d pool ffd‘,doegyl ated protein consists essentially of

one otMbi%Cof PEG 4 and PEG S. 148. The process of
g odThEpbchSofditotinitnS B3 dviiefed] Qll il teh@sarine o Romh about 15 to
consi sts e%senti ally of one or nore of PEG 5, and
PEG 623 C-The process of enbodi nent 63 wherein said
n96! ethdpgvdsabfghtoamicsi I23GARGIBax el@Egatthpedtiny iOfrom about 18 to
PEG 5. 150,. The process of enbodi nent 31 wherein said
step ?W‘?%%onduct ed in a colum having a colum

MY UNMEhd frdtess Bfleiibt@ingind 1 BRwheréih 84id Glep (b)Us thfiacted in a column and

peqy! HbgangRRint Pty e o TBGe aeGridaya) S ol of s than or
W th ddual ®labbit B &Q,{hgti on said I oapled pegyl at ed
P8l Sh Piirs & ot mepiay?? oo e et JElgFACE gpy 2hpp 10 t sbout
mul ti pkecimt.une fractions from about 0.1 to about 5

of said colum_vaolune (CV). 151. The process .of

diBod e Rroces of griodinen L3/ avhgfeaﬁatdg)m YGRS oAb 30 to about
col umsdauipg a colum volunme (CV) and wherein said .
step (b) further caonprises a step, (b2 f. washi

sdPd ffé\aar@aesb alybediaent |2 vhers i i 16\%)&6@’9%%%535@9 to about
of el ybppgm th an eluting solution said | oaded
pegyl ated protein by a pH gradient or an jonic
si3d en dihp progess af ephodimeat st Fring $326) lingr veleitk i ompRbapt SO to about
el uentygicpapul tiple volume fractions from about 0.1 to
about | of said colum volunme (CV). 152. The process
of32e niIde Prasess obemborinest R 7eherpinsaidolinepy velosity: isEpm thont §0ro about
a col ygnagvi ng : _

133.  The process of embodiment 127 wherein said linear velocity is about 60 cm/hr.

134. The process of embodimcn‘t 1 wherein said pegylated protein is selected from the
group consisting of hormone, growth hormone, human growth hormone, growth
hormone antagonist, human growth hormone antagonist, an antibody, and B-2036

PEG.
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a colum volunme (CV) and wherein said step (b) further
conprises a step (b2) of washing said | oaded

w@egpload2etd protein followed by a step (b3) of PCTURIG3/029546
with an eluting solution said | oaded pegyl at ed
protein by a pH gradient or an ionic strength
gradient and a step (b4) of collecting an eluent in
E)%H glaﬁxg pcr OIssuor%E e qo%}%één?g%hferre%n?x bOéJnt er:hgh LgAg?? lxjésinocognprises
enbodﬁzm@mhal%touph earleami San therep c@bs)lstmg otf ormhao't extondary tertiary,
col unn géaw na .. S ol corr;r]gmxt%ng egp/) and wherein said
step ?"b er’conprises a s{ ep (b2) of washing '
$36.d Tmﬁe@bsqae@gmlaidenhnpnoﬂrerﬂn fanl hrooveeikchynga (AEED résbByomprises

of elutin vvlth an t ol uti on sai
pegyl é‘f’ce ?Jlr SHBPhH Sr?lecgeg ﬁ %r 3‘5’ ent Por® Orésﬁsqlln% ng‘td djethylammoethyl
str en@bthyla:gmaphopyu and dmeﬂtympxa(ldﬂﬁ)unef col rectthybgmamnium-ethyt,
el uent, pl e vqu bout 0.1 to .
about Ty i, it BbeRpE e ard g int  fhcsona
SHEETg;()EiHLE 26) WD 2004/ 026251 PCT/ US2003/ 029546 154.

e process of

t 113
T8 D ates? o LAY b 8 ahioh dx SRnde AR Frhfamprivs
chl Or $upPort I\haataqu@twtee frdv thell gr@ipe porﬁl‘ﬁmg‘lldfnhﬁﬁcbphﬂicd Polyether,

anmoni u sul f a ni um phosphat e,
oo ernlinked AbEivh DU PRB oS UK, BoR o Bplypropylene,
concenydréphilRuceiadli @iyl iietacilt, pabatetizénydeogabwith a-detarhic bead

mM per CV. 156, A.p 1gcess for ooI [ ng Eﬁ Z‘{ at ed
pr ot eP#fei SURRMSHS; silicafierigp o‘E@%%a 8 [fHice diying} benzene
(a) S@t?x%ﬁéltdh\myl B&Qeﬁ&ﬂ;dlﬁ@iyhﬂ g:r@airdecp@amloaé @0-polyaiet inBthacrylate,

i sof or ms a techm sel ect d fromthe group

consi g‘?‘i’me’éﬁ aqrgigy (9P (&hygqoglg 1¢ feelfwlose.cE)y sodi um
qggiecyhe Cg%&ab&:mﬂm Y ndBie BiEsaidnion | cREHah @O(MEIE S Sin comprises a
( SDS- PA i on exchange (I EX) chromatography,

hydr oB!%‘BP‘EO‘i‘ﬁ'{FSé’? action chromatography (H C), anion
9%6.haTE& plobdsshf GiCAMRNP U WhiBidih, saldoniodexclRXENQEDE) roiFdomprises a
chronatography reverse-phase hi.gh pressure |iquid

chr om88ldgfiitphy (RPHPLC), size exclusion high pressure

l140UT Ghe GPREcREEBEO BMBEUIMedt B3RS silid |pGME€Y pegylated protein consists
chr omat o’%?: aphy and conbj nati ons _ther eof

pr oc e §¥ewially phong orapare ebEGubtEG 2 REG- écl?ﬁ'ﬁﬁu%E@é PEG-6, PEG-7,

RPHPL@E@L] G&d PHG®S:. A process for decreasing a |evel of
a]gg %h%e of pe yl ated growth hornopne antagoni st
[ or

RIREFFN G gmpgquglpn wed gtherey saidiipgoled preaylpigd prefein consists

sai d 3eShRHUF L oneSFH hbrP bPPIRES, PROAPFEGUNBEGBePBG YD PECLT, PEG-8,
(a) providi ng sai d pegyl at ed’ growt h hor none” ant agoni st

i sof oRRSPEEd (b) separating said pegylated growh

hQp MO MG RRROBE SnbbERERT 65 whBref sAd fobled e;aegmte@ eprotem consists
(AEX) resin by anion exchange chr omat ogr aph

und
suf f i epsentially ofrmae tor srpse 06 PBESs RESH FECHS,| BEGs?a.PEG-S and

aggreggigoto l ess than or equal to about 6% by wei ght !

based on said total weight. _ '
143. The process of embodiment 63 wherein said pooled pegylated protein consists

essentially of one or more of PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, and PEG-8.

144. The process of embodiment 63 wherein said pooled pegylated protein consists
essentially of one or more of PEG-3, PEG-4, PEG-5, PEG-6, and PEG-7.

145. The process of embodiment 63 wherein said pooled pegylated protein consists
essentially of one or more of PEG-3, PEG-4, PEG-5, and PEG-6.

52

SUBSTITUTE SHEET (RULE 26)



159. The process of enbodi nent 158 wherein the

conditions are sufficient to decrease said |evel of
wa@aiod/oaegr egate to | ess than or equal to about PGRAIBY003/029546

wei ght based on said total weight. 160. The process

of enbodi ment 158 wherein the conditions are

sufficient to decrease said |evel of said aggregate

145. | ep® prbé\erss @f e&ﬂidaxkneho 63 betitteint %aib yposridgpdeylagdepkorin consists

said tota Th f enbodi nent 158
wher eqsﬁ’?nf“ﬂg \ggﬁ%ﬁ’rt“i’%ﬁg %‘4&#{" ? iﬁ?gt 0 decrease said
1w el Thef prdadssl cig@begiatent 6B Wisdn tshnanpaotedegagglatempmtmubonsists

3% by wej t based on ght. 54

sussﬂSSPaﬁ*% YL LREOTTRYE EF%“*\?BS %%37 026251

ReET/ UGR0p3t62 BFAdinbodihidnt BB ewlipiiein &Slﬂ golednpegarsnprofedB consists
wherein té}fy condi ti onsgg)lg(gssuff nt to decrease said

| evel estantially of ong e aYyE P PWPECY N or equal to about
\246_ DYTIME bfdBéss iFs@tbodimeniliod Wikiréth saldepddbdd. pde§BitedTP@iein consists
process of enbodi ment 158 wherein the conditions are

suf f | EPaHelY f Pt ease said |evel of said aggr egat e

160! e Prbcss &fenﬁ)ﬁ&iﬂﬂenttﬁ vt saic%téCbY(b)’\ﬁchﬁHucﬂ%a%ﬁQCMm having
said total weight. 164. A process for. decreasing

{ ot al a FelveR vehme Gt “é‘ﬁSF’mt yaics e (R urthep &Pﬁﬂpvses WP (b2) of

des- pQ%hui R lohdedAR\yIREY pRAGH SERMR By P k@)Qﬁ elutmg with an
growt h hor none antagoni st i soforns having a total

wei ghelutie soditian isaid fAQdpds pegylated Arorpin by i RIS gﬁlﬁ@n%%r aq ionic strength
aggr egafien &' adst&f @)Q? °oF colﬁ:@ﬂﬁg énsélﬁ&t i ShuRipRPSolhe Hadtlons from

pr ovi ng sal ate or none ant agoni st

i sof orleyt 0. éﬁdab@bt)g@éﬁﬁﬁ'alt’!“ﬂgobﬁl%qﬂbgyl ated growth
? i ";J@Ee ﬁBE@QQﬂ;&kdﬁnﬁﬁf P Berlfl sl stéB"{bS’ﬁ coﬁaamarws column having

resin by ani on exchange chromnatography under
suf fi aicelymn volyes (G\Grﬁéldt"dleéfélt F%é‘él’ &0 rtthstcamprlwa stegr (b2) of

any sghidd & djhcfahédlepéggrﬁféﬂ'ptr&cm gBlYowed bySakedp ‘é@ﬁ) dt8uting with an

impurity an Sal d aggregate to Iess than or
equal el(ubng a&@wp sgrs%adyd weaviind metsiabyonpl gradiept piggn ionic strength

vei gh adﬂeﬁﬁandw Ste gﬁ%@%ol%u@mpewﬁ@ﬁ lé'\'b&ﬁﬁb Frakfidhs from

condi Tions are su ient to decrease sai
| evel abut 8Ayo ahout] efispid gphmaaohims(eV)y, any of sal d

§§- Pfe | bigRS bf dmtHAEnAMY1 @ﬁeraalsgd s@OR) KRt ih 8%8lumn having

an or equal to about 12% by wei ght based on said

t ot al awelugh volurg® (CYhandpwhssein said fstep thlotir therrgompgiges a step (b2) of
wher e R f
ot ol T <GPl RESIRnatn DELRR b P s BRI el it an
sai d @bging h@umqmtd logded pagydatgd proteindiyda PHW&P@M tpnic strength

|l ess ame&iglg{, (&z@ﬁ@%}ﬁéet&g%ﬁ RieitSh H1iHA B AR Hractions from

sai d ocess o odi nen
wher eiahoutIOd tcebrdltt)ﬁ@fl@@omnyufotlurm(@h’t) to decrease said

¢ %t_,}al (;llhg ?ck:es% of %Xoc?tﬁénq 3t Wg%ﬁéﬂngs iqggia gﬁ% é&\ﬁuct&{]i}{ aQ:t)lumn having

sard aggregat e

| ess talmrhnmr veiqmaI(CVb ahwhereid Hpidystape(oy ﬁmhbramprxses isatleni (b2) of
t ot al 6

wner i EURE sHg s SO AERERR RupERTBY's TR pAR0r cutng it an

eluung solution said loaded pegylated protein by a pH gradient or an ionic strength
gradient and a step (b4) of collecting an eluent in multiple volume fractions from

about 0.1 to about 0.2 of said column volume (CV).
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total level of any said trisulfide inpurity, any of
said des-phe inpurity and any of said aggregate to

wo emg/oed2an or equal to about 8% by wei ght baseBCDOS®A3/029546
total weight. 169. The process of enbodi nent 164
wherein the conditions are sufficient to decrease said
total level of any said trisulfide inpurity, any of

d des- he| rit of said a
FEL2 RS0 DBt SRl Rl A0R 086 g s
t ot al coneisiigtef Na?1 litHitne cpbndew m{os;exmbolsla s fate, iﬁthomum chloride,
wher ei n thle co&:a itions. ar oS ftfl an'?itKélo decrease said
t ot al *FBVRY™SY anﬁ“‘g‘ﬁf“&“‘tpu Ut i ‘e I'mpurity, any of
$55.d 'dBSpmhsﬁr.s |oﬁmmbbd1meﬁtnli8amyere1ﬁ ssidi sdlt caggnegmhegradient is from

| ess tha 6% by wei ght based on said
total? ‘W@F g‘g‘gﬂéﬂ%

E SHEET (RULE 26) WO
2864/ Q&ﬁ&ﬁs’k fﬁ(ﬁﬁbh@&@jﬂhﬁ&ﬁﬁ)ﬂeﬁl 1sdf6ﬁns §Iéhtéprp¢ess:®&3m@ifng the step of:

enbodi t 164 caon e. suf
to dec:ng se ¥R “lgo%“gl °°?1%§‘8$ ¥ PSW‘th Pratef" ¥ ff"F‘?S @’ea technique
i mpurity, anseleefedsiom tﬁe%r@ipecomisuug bgl cmnhran;tec&bplmmti (CE),

aggregate to | ess .t e 5%

bggedgon sai $PIUR Q‘I“J‘13 |Sbk?te'g‘ijl¥afrylﬁ*ﬂ‘ e&%égg%/’fems (QBE'PAGE)
enbodi ment 14 Waeh&igh t@Expomdrotnawg&pay e b\}dli(fphﬁbxe Nt interaction
to decrease said -total veI of ap%lgsz%iﬂ sul fide, -

i npurity, an OpateBRRY br?é“anrﬁiﬁ v (Ghd & m&ngEaB’Pla cation
gggr Sgat e togic?afgelt (’(EEX)OEhr&ﬂttaéraﬁl@, abmb -phe bmgmqrgd@ﬁre liquid
ased on sai ot a roces

enbodi nent 18130%@3%1’9' tg &%Hﬂljﬁ?jl tSF26n§ ‘é}}’séc’”s ulflgi? cPesure  liquid
to decrease g@bflatob@pidl (SBRIPEIC),04ffiaiNY cErdmatobiapisUbid démbinations
impurity; any of said des-phe inpurity and any of said
aggregate to €8t than or equal to about 3% by wei ght

h3$ed TAE pséss of itdbinmMAL Bidtwhed éd teditfque iORBISELOér CE.
enbodi nent 164 wherein the conditions are sufél ci ent

t1§8de dr rawes onflesreatipg & fevelof ageregate i peaylated argwta lipqmage antagonist
| MU iidoYorm8 MaviRg aS@iall wiht B aid 13drink Yand REld A3¥rePdte, SRAiddprocess
aggregate to | ess than or equal to about 2% by wei ght
basedcelﬁpg%?&)‘hi""t}?%l"fvvel ght. 175. The process of

embodi meg 1§éovmﬁgsa1drpeg§1ﬁe&?ﬂduinoaﬁ&leahﬁgmt fsofn@stand
to decrease said total |eve saldtrlsulflde

" i mpuri t y(b) anyersratiag ad prexl af?ﬂé@“ﬁ’bg?’?“??c YHRSOBIF,SYPIMS g gn anion

aggregate tog ﬁﬁﬁget(MR) Wsm&@%ﬂiou%ﬁckﬁ@%&o&% Fh\ﬁhﬂi@f sufficient
based on said total ight. 176 he process o

enbodi ment  13andifiens & ﬁe‘%"*&?"osaljirlé‘ﬁ‘ Hf 3agFFEAtS Mt KEoifims or equal to

is B-2036 PRGWISS 8y weisit bikedBord hdProBEfeigRNDr | ses a
growt h _hor none antwl st pol ypepti de ackbane of

BL52036T hgfprcessof empydyagnt 153 whezein thprf@ngp% égessug'fment to decrease said
embodijgRpbe sl%gﬂééit@toﬁes%%aq og Bt aB&ft@'%rl% We‘-’t based on said total
pegyl ated form-of = a pol ypeptide of [SEQ 2].

178. TWaglsr ocess of enbodi ment 137 wherein sal d

DOl fpel c%§s'o@kmﬁ@l§m@ntq5@%&€ﬁx tlfxer QSR su%anén@to decrease said
out 500 Etm 179 process .of enbodi ment 17

wher ei lavel of sidrgareeate to lnsséhaarpr aqust @g@o@ﬂ%m Weight Pwd op said total
pr oces&eléﬁr pooling pegylated protein isofornms, said
process nprising the steps of: (a) separating said
pégly| afledprpress diembpdutwrlas wherein thetonditions drsaiiprient fo dpgrpase said
ém | ghgp lr& %?d %%r gatggcl @gs tﬁ dr%&&a&) Eﬁoﬁt%‘%b)%vggﬂ%ased on said total
Welght
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isofornms. 181. The process of enbodi nent 180 wherein
said selected isoforns are PEG 4, PEG5 and PEG 6
wowdaoh/oze2ppol wei ght ratio of ((a first wei ght pET/PEB03029546
+ PEG5 + PEG 6)/(a second weight of any PEG 1 +
PEG 2 + PEG3 + PEG4 + PEG5 + PEG6 + PEG7 + PEG 8
+ PEG 9 present in said enriched pool)) which pool
WGR g hirhé grobdds bSentholeRt 1580RkIPIhe 8 onk YredRGH et/ &Q&’ase said
b&‘(}% ;UBSTI TUTE SHEET (RULE 26) WO 2004/ 0262
PCT/ U FR288REateipless thaorpagelda sbay 2 é%d@i&‘?&PﬁSGCimsald total
V\,herelwalgﬁal d pool weight ratio is greater than or
hg about . 75% by wei ght. 183. The process of
éﬁ{’xodu Procesg 9f STphopimient LoSivehersin the wendiians prgspibicient to decrease said

gr eat efvelldTasnd QpgreBfU lesd Qa@@xoéﬁhalag By lmgsmght ﬂa%éd oxhsald total

The process of enbodi nent wherel n sai d pool
ratlo“F§mbreater t han or equal to about 85% by

W8k 9Nt prd@Bs foll BRALIRE £ Rfal @Jvem%%r@%y &ﬁ&iﬁﬁ\@ﬂﬁ%p any des-phe

sai d pool .weight ratio is greater an’ or
about IWWW Gharegategy. pegﬁ@ccbgrowéslmmonmmmmmfoms having

181 whep@ Weihi gf 929 1s0\9ﬁfngh§axcf %ﬁ}.ﬂxtﬁ% afd Sk & %'rte%a?ep Ald process

equal to about y wel g’h e proce
enbodrereprisingghe Smépél n said poo+ wei ght ratio is

T prodtke BPvinEbect gt AL ottt gna

rati o i $blyr eseperatingsaid myla@qm h)rmbxmﬂnt@ﬁl%tbgoforms on an anion

wei ght. 189. 1 wherei
said pool wel g(‘ﬁsngfgzg t o)S ‘?%é‘gfé’ﬁg? a%% ¢ %ma‘é’a{}gﬁw ynger sufficient
about 97% by coudgiitighs to de@@aseTsaid tpﬁabh;edsf ahy m:bmdulﬁﬁmmpunty, any

Lo et el 5P 0k NN a0 by SFET MRS
enbodi ment 18Youh¥h by wegbﬂhasqdmlsardm@htelmt iois

Fe57 Fhe bBAS BFeruBlhifln 1) DHIRAL (R B0A 00 onl et decrease said
wei ghtotal deviebofiagy spidiswfide Ingmrity; anyenfisait deseplﬁ tapiiritd 9ncﬁeﬂriy of said
oai - RRpeteB Ty B oRERA TS HoBl 10 RO LR Fhoot df sl il werene
dibbut ThOpYesshyf thoginnent IlﬁMwhefdlmﬂp [coudiiims aife s&fﬁﬁﬁdﬂ to'dedrease said

peG 1 UL STl SR R B Ao B4R e aply iy of saia -
PEG 8 agg;cgateF!E@SQﬂlaIﬂ_%quﬂ' Itreaqmubme/sby wiiglarbbedi IoﬁEzﬁdi tola? Weight.

\QEZE e TH&%@% §€‘1€& Gt ed SOﬁeré’Bgélrée %ﬂ? areﬁgt[&cygnt tg Ic}acrease said
PEG 9totd 9el ditagy smcbtrmnslﬁd@ﬁn;mﬂtw akiynofizhid BECphstip @ity ambdng of said

sel ecggg(%egla%qg s Bart cr>recq1(1) 1% b u@/ﬁ, gy evfeight based on said fotal weight.

168.  The process of embodiment 164 wherein the conditions are sufficient to decrease said

total level of any said trisulfide impurity, any of said des-phe impurity and any of said
aggregate to less than or equal to about 8% by weight based on said total weight.

169.  The process of embodiment 164 wherein the conditions are sufficient to decrease said
total level of any said trisulfide impurity, any of said des-phe impurity and any of said
aggregate to less than or equal to about 7% by weight based on said total weight.

170.  The process of embodiment 164 wherein the conditions are sufficient to decrease said
total level of any said trisulfide impurity, any of said des-phe impurity and any of said
aggregate to less than or equal to aBout 6% by weight based on said total weight.
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PEG 3, PEG 4,.PEG 5, PEG 6, PEG 7, PEG 8, and PEG 9.

197. The process of enbodi nent 180 wherein said
w@aedaor@dl i sof orns are one or nore of PEG 4, RE3US2003/029546

PEG 6, PEG 7, PEG 8, and PEG 9 198. The process of

enmbodi nent 180 wherein said selected i soforns are one
or_nore of PEG 4, PEG5, PEG6, PEG7, and PEG 8. 57
sUBsT] %@ow@m@z@y wheregobe ¢@aipay are sufficient to decrease said

PCT/ US00 4,028 26 sai d ASutid1p RO GRS S O SRR IERy &y of aig

wherein said selected isoforns”aré one or re of '
PEG- 4, 388E86%% 10 Iopsthan o5 sanapio@byut 520y, weighs bpved o said tptal weight.

enpndi 36300 ARG BitRn SRk | -
or m)r’gﬁf?lﬁro PEG 4, PEG. 3 gvr?g’%iﬁ%% g‘g‘dg%g; 8%@‘1%?@&22%‘““ said

f .
of et leptof sposaigEsuliide imanty sy o8 saididdsbe imprsitpand any of said
one Or adFRipBte @ lesstla ot eamlto%'ﬁ%tlﬁ% %P@ei%hg'ci} sel R SHF lsotag&vgight.

enbodi nent 180 wherein said sel ected | orms are
ot /3o EBhegirocesiwt egibodipgntriid wherenoBe condisiops @e ewfécieit to decrease said

enbodi L J s I re one .
o ror S joval By GLAURMER ihonl 25 R Qs TRy S ny of su
obt ai n?ggEpeate deleasthancpr gaug) toabeut 3yt weight bawefl on mid tocalnwaight.

i ¥%d ur asbdi t r.ot ei n_ i sef.onns .
221?% p?%eggerg%gsc% npr F)gllmtﬁmfﬁ ga%{eg]ptﬁ%‘f@d%tgﬁs 1 f)‘i:lf?ig? rir‘lﬁ‘@decr.ease said
sai d stetalevelef patgpiddriendfiderinpusity, ang of suidwesspherimsirity and any of said
m xt ur . C r in enrich .
Conpos e a fo LA Sl ab Rl 3D Dol Bl bp & ora eight
s'4r-t i Heg rrogepoafienibodimentrisd mhesinthpegyitahede BAQ6 tadddrease said
one or i of B-2036 ,selected .
£r om ¢ AR Lsfelf e Bl b B uBlall B Pk o ity ind any ofsa
PEG 4, 28RRE8 o lefs@had, or BE@! 0, abREGYSy aeight Bised On saddibtal weight.

Wi ei ' . rises the st of (a e
separ aﬁeﬁgb%zg?épsé a?’tnller?]'{g) fgéo%%%es"ll £ ﬁug ﬁmlwﬁl? gorg’oﬂé ﬁ‘%t%ﬂoi“isﬁfls B-2036
of fr G wiereinvhik B2036PEG comsprists agtoweinhoviogh antigdhisOpolypeptide
of PEG4xp , ksoforms to total '
unpegy “at eoggg?%&ggéngggge@ﬁ%ﬁé‘d B- 2036 isoforns in at
| 65t Dreeprégescafieprhodigiicht! 184 svhtredsail gewthhdrmidnaed 4 pegylated form of
wei ght [0 O B 5, and PEG 6 isofornms to
t ot al au%%@ﬁ&%t%%@'%ﬁ%d pegyl at ed B-2036 isoforns
i h78%t Theecprotespeofcendiodament 13t whaein séib supettanatenil hgs Adiameter from
wei ght ' PEG 5, and PEG 6 isoforns to
t ot al ab&ﬁgpfggg%uggﬁéﬁO% and pegyl ated B-2036
i $6% or'fhe podoess of embodidlent 13§ wherein aifl diamieiephas@n avdtage of 90 pm.
S li f e n c). sel.ective conmbi nin
f A N -
conposifti on, wherein an enriched fraction weight ratio
of PEG 4, ,PEG .and .PEG: 6 i sof.or. to.total |
unpegyl al®q Bs-e%gglgﬁ?‘llg p éay%dé’f%tam BS-%% into selected isoforms; and

(b)  combining said selected isoforms to yield an enriched pool of said selected

isoforms.

181.  The process of embodiment 180 wherein said selected isoforms are PEG-4, PEG-5
and PEG-6 with a pool weight ratio of ((a first weight of PEG-4 + PEG-5 + PEG-6)/(a
second weight of any PEG-1 + PEG-2 + PEG-3 + PEG-4 + PEG-5 + PEG-6 + PEG-7
+ PEG-8 + PEG-9 present in said enriched pool)) which pool weight ratio is greater
than or equal to about 70% by weight.
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isofornms is greater in said enriched conposition than

in said starting conposition. Al nunerical values
waepa4iogkent i fi ed nol ecul es in this applicati on BEBUS2003/029546
exenplary and are not intended to be construed as
claimlimting. The following is presented by way of

58 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 026251

FeT/ (Requsiesobasbodinenin B b wherding sgidnesol tve1aBk ratig i @fegisy than or
as aghgpdg\;ohpfg%gy;vggmscope of the invention. All

C|tat|ons to books, mmgazines, journal artic]es,

D3 erffhs, progeswpfyembadémeny 81 iwheremmotaisl pest eveigh gtioris grsefst than or

this ressly incorporated herein b
e ereé;gm& bR gda)ab%@@p y P y

ce In their en ty for all purposes. EXAVPLES
BdanpThe grogess af ambpd@nermelék avhaiging idepoah weight Fatigqie gregfer than or

Pegyl Ant agoni st (B-2036-PEG b
gy %@qﬁg&w %g@ g ( ) by

Ani on ange rorra graphy Mai ntenance (bel ow a
#8%i r B precess of embeyliment 486 oghigreinnkgich peol pteighd matio wggr@mr)than or

or decale[§1§§pug§0(%§?%gég{.e | evel s of B-2036 PEG was

accorrpq (the Bulk Internediate
BRR03Me procdshef smbodimerg IBhtvawercal said epd redzht sationisi geatesdhan or

i n non-pr.oy patent application interim
seri af® %‘r"“ﬁf’%‘ig&%%’ BBt Preq Nethod for Che
P8duThe piocesé oGemhodimentiordirovterein shid\poel gueighs tratith isr gregfter than or

Havi n s Cf .]soform I npurities Thereof,

fil edgquﬁ\ﬁtaué?ulr%ﬁbﬁdﬁﬁhku‘efore the U.S. Patent and ~
TeadeThe bm&sfs iof embsmnmnliiat\i/lmrém §4id pyolevelgiR-rado Bogredter than or
a recorrb g o pr essi on systemwas carried

out afi% P?% 8" nn| nghamet al. in U S. Patent

9. 5T849r05&5 of Etﬂbodhmemt 1&rwiggeiBs@0 p6olBieightsraie isf greaterdthan or
as descLé’?b% g); the Qve i dentified non-provisional

U S pHRLIRAda S Ted §th no. (P-107, 891). This

mao.er Tht pwResstdfembpdiaests s dwhesein gait peol weightalatio is greater than or

pegyl at i y.dr o ic interaction chromatography

st eps %‘??ﬁﬁg'gggﬁd?yl‘g%\@gart 1 bel ow to produce B-.2036

ReG: Maé Ipﬁ:\bbsrsg)ftehﬁsod:medr mhwlrﬂranlsalﬂq:foawalght ratio is greater than or
chr orrato t he B-2036 PEG was UF/ DF into

pH 7, 9{0[%0%3% bép‘]’?‘%lP (i nstead of pH 4 sodi um :

acet atme udckarofasnbodiniehe 1§Ir whaein saifl foxhwpight Rfio S¢ gwpater than or
3, flowchart 2). The retentate was then subjected to Q
Sephafglt 08@9&‘@?@5‘7 éﬁg ani on exchange

930 Methe Pr@psyof ailmoamﬁepsse;pmmtseﬂ mwbof iweigbntakialis greater than or
PEGy| at e act| ons for pooling to

achi ef@“agfféﬁ’@g@?%ﬁﬂﬁ fcies distribution required

f 3. ARher, 0@@5&' em_Bbﬂﬁlen'C[ﬁOLmi’(trﬁn sdid beaecta‘dosofbﬂns drEGhedor more of

e prbbanat d e Foo Rk gl kSRS

frgm Ofk@%odm deBlbottitne’D 1 30MyIkEdiS sai kblecfedlisbfointscant ngp or more of

eqU|I|brat|on ste S iLth 2 Tris,

o PGt TR S i PERL ek e o0c

Chog. ns’f&%ﬁo&fss mb%ﬁﬁ%nﬁ%mﬁﬁ@ﬁn isdld E¥ledt@l Bofdrms are one or more of
fl owchart ee gr evi ous di scuss on(ilé&gj rdi ng sane.

Pegvi S}Eﬁf%rﬁt P REG-0: BB oG ol | ect ed

fiom the &Bée@f‘@it Qﬂfo@ﬁﬁ%t @g(ipﬁrhérﬁn asd %el@&é& isbfof8 are one or more of
fractions anal yzed oling criteria of

> 75% PGABRGS (FEG-6¢ PE%&E%&)%EE@? 94% PEA+5+6
( |1§§t 'i‘ﬁ LRt dm?&rt 330 Wherkin sﬁh%el@@c@dj {shfoRtds &€ @déI6d more of

was t he arried through the renmai nder of the B-2036
PEG—4 PEG-S, PEG 6, PEG-7, and PEG-8.
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PEG purification process as described in flowhart 1.
After selection and pooling of the 59 SUBSTI TUTE
WERBED2QRULE 26) WO 2004/ 026251 PCT/ US2003/ 029BdBUS2003/029546
fractions, the analysis of the pooled material and
final APl by SEHPLC showed no detectable aggregate.
"See Table 1 indicating the sane bel ow. 60 SUBSTI TUTE

@ﬂEE-FFl{chsz&) eniOdiZRAAH $0268Ddn BSd LHSAQ0340ROAE one or more of

$90.G The%rodgs@oﬂkn%o}funent 180 wh&gn Raid %eleéfeﬂsotﬂrrﬁis M ohé ofifore of
o yutrn ~NMat Il +- 00C) Up.o

U
b S PHGAREGS WIBEGE DA 0 —x 0 0 1OV OVA 0 cb=d 00
Y1 H The gro@s$ 8 embodtinetk MEkhe¥din \é\ﬁxd selededs&forms are one or more of

----- PEG420d PEG>. .. _.... V..¢ O b6 Hv o ots WF v, >,
2' Obl"he ;m}lzetss onled(menl 190 Fhé&ebiR Wil s¥le&ll RoRrm&are’6R& oPmore of

PEG-S and PEG-6

203. The process of embodiment 180 wherein said selected isoforms are one or more of
PEG-4 and PEG-6.

204. A process for obtaining a selected pegylated protein isoform from a mixture of at least
two pegylated protein isoforms, said process comprising the step of:

()  separating said selected pegylated protein isoform from said mixture.

205. A process for preparing an enriched composition from a starting composition, wherein
said starting composition comprises unpegylated B-2036 and one or more pegylated
isoforms of B-2036 selected from the group consisting of PEG-1, PEG-2, PEG-3,
PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, and PEG-9, and' wherein said process
comprises the steps of: ‘

(a) separating said starting composition into a plurality of fractions, wherein a
first fraction weight ratio of PEG-4, PEG-5, and PEG-6 isoforms to total
unpegylated B-2036 and pegylated B-2036 isoforms in at least one fraction
differs from a second fraction weight ratio of PEG-4, PEG-5, and PEG-6
isoforms to total unpegylated B-2036 and pegylated B-2036 isoforms in at
least one other fraction,

(b)  determining a weight ratio of PEG-4, PEG-5, and PEG-6 isoforms to total
unpegylated B-2036 and pegylated B-2036 isoforms of a remainder of
each fraction or in a sampling of fractions, and

(c) selecﬁvely combining less than all of said fractions to yield said enriched
composition, wherein an enriched fraction weight ratio of PEG4, PEG-5,
and PEG-6 isoforms to total unpegylated B-2036 and pegylated B-2036
isoforms is greater in said enriched composition than in said starting
composition.

All numerical values and identified molecules in this application are exemplary and

are not intended to be construed as claim limiting. The following is presented by way of
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Maintain or Decrease Level of Aggregate of Pegylated Growth Hormone
Antagonist (B-2036-PEG) by Anion Exchange Chromatography

Maintenance (below a desired level - e.g, < 6% by weight of total weight) or
decrease of aggregate levels of B-2036 PEG was accomplished by using BI (the Bulk ‘
Intermediate B-2036) as the starting material prepared as indicated in non-provisiona! ‘U.S.
patent application interim serial no. P-107,891 entitled Method for the Production Of Growth
Hormone And Antagonist Thereof Having Lower Levels Of Isoform Impurities Thereof, filed
August 25, 2003 before the U.S. Patent and Trademark Office. Fermentation (to yield B-
2036) in a recombinant E. coli expression system was camied out as described by
Cunningham et al. in U.S. Patent No. 5,849,535. Purification of B-2036 BI was performed as
described by the above-identified non-provisional U.S. patent application no. (P-107, 891).
This material was then processed using the initial pegylation and hydrophobic interaction
chromatography steps as noted in flowchart 1 below to produce B-2036 PEG. Following the
hydrophobic interaction chromatography (step 2), the B-2036 PEG was UF/DF into pH 7,25
mM TRIS buffer (instead of pH 4 sodium acetate buffer as in the process of Example 2, step
3, flowchart 2). The retentate was then subjected to Q Sepharose FF column strong anion
exchange chromatography. This step separates differentially PEGylated species into fractions
for pooling to achieve the PEGylated species distribution required for API release. This
column enriches for the PEG-4, PEG-5 and PEG-6 products of PEGylated BI (B-2036 PEG).
The product is eluted with a 20 CV linear gradient from 0-250 mM NaCl in 25 mM Tris, pH
7.0 following equilibration steps and a 2 CV wash with 25 mM Tris, pH 7.0. Analysis of
fractions is accomplished using CE instead of SDS-PAGE as noted in Example 2, flowchart

2. See previous discussion regarding same. Pegvisomant (Somavert®, Pharmacia) is

collected from the chromatography profile as a pool from fractions analyzed by CE with a
pooling criteria of >75% PEG4+5+6 (first fraction) and >94% PEG4+5+6 (last fraction) and

20.5 mg/mL. The resulting pfoduct was then carried through the remainder of the B-2036
PEG purification process as described in flowchart 1. After selection and pooling of the
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detaLt ed and| di scarded.| To, the frinsed rlesin pdA et,
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uanftty of |UF/ DF retentate wasadded dont ai ni ng
apprpxi matelly 5 ng of. B 2036 HEG frommstep—3
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oC : 3To acliénl ogntﬁglg@ tubgnl. & mp of;S-SephgrosCFB yesin (setﬂeched)vopune) was
%@do "ﬁxeoresmtvaas%réparea%r ProRinPuifdif b9 rsihg (96 with £ Wi 3ra 1%
Isglut?on <\>,¥ tl\lle alldldxtlve to be evaluated in 25 mM Sodium acetate, pH 4. After each rinse, the
supernatant was collected (by centrifuging) and decanted and discarded. To the rinsed resin
pellet, 2.5 ml of 1% solution of the additive to be evaluated in 25 mM Sodium acetate, pH 4
was added and a quantity of UF/DF re.tentate was added containing approximately 5 n;g of B-
2036 PEG from step 3 (prepared by the method of flowchart 2, steps 1 through 3). The resin
was then re-suspended in the solution and incubated with gentle mixing for 2 to 24 hrs. After
incubation, the solution was centrifuged, and the supernatant decanted and discarded. The B-
2036 PEG was then eluted from the resin by adding to the resin pellet 2.5 ml of a 1% solution
of the additive to be evaluated in 25 mM Sodium acetate, pH 4 and 0.25 ml of 2.5M sodium
chloride. The resin in the resulting solution was re-suspended and incubated with gentle
mixing for 20 minutes. After incubation, the supernatant is retained by centrifuging, and
decanted for analysis by size exclusion chromatography (e.g., SEHPLC (size exclusion
HPLC). Then the used resin pellet is discarded. The above procedure was repeated for each
additive to be evaluated using Cation Exchange Chromatography Resin to determine if
aggregate formation could be eliminated or sufficiently decreased. Using this above-noted
procedure, the results of Table 2 below were obtained. As reflected in Table 2, no additive
tested using a cationic resin was as successful as was switching to anionic resin to decrease

the level of aggregate formed.
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SHEET (RULE 26) WD 2004/ 026251 PCT/ US2003/ 029546
wadaie2@25( Resul t s Cbt ai ned Usi ng Cati on Exchanper/Bsmios)29546

Smal | - Scal e Procedure of Exanple 2 Method Resin

| oaded at 3.3 g/1 1.5 m resin per trial Equilibrate

resin wwth additive prior to protein |load Elute by

addition of 2.5 M Nad / acetshiezpH 4, 1:10 v/iv 24 hr

i ncubation all 1% except as noted Additive/ Condition %

Aggregat e  Co(mrés@lts Obtaitie@sinb: CatiowRRadEe Resipp COSY|
18.7 PEG 3350 9. 3malisseple®padtahire’dt Bxample® opanol 24.7
n butanol 2.7 pH 7.7 50 MM TRIS 27.1 control 30.3 ¢

0o Murea 32.2 overnight hold ¢ 7.5 6 Murea 10.T 3

Mdi@B 8. Resih.1&udb at3epg/B2. 3~ tween 20 35.°0 methanot 3
9.3 et hano mBRsif peraffaisucr ose 33.5

Equilibrate resin with additive prior to protein load

Elute by addition of 2.5 M NaCV/ acetate pH 4, 1:10 v/v

24 hr incubation all 1% except as noted
Additive/Condition ’ % Aggregate
Control
6M urea 215
CHAPS 6.0
Sarcosyl 18.7
PEG 3350 03
Isopropanol - 203
n propanol 19.3
n butanol 24.7
pH 7.7 50 mM TRIS 27.1
control 30'.3
7.5 M urea 32.2 overnight hold
6 M urea : 10.7
3 M urea ‘ 8.1
1.5 M urea 323
tween 20 35.0
methanol 19.3
ethanol 33.7
5% sucrose 33.5
mannitol 316
1% polyphosphate 30.8
0.1% polyphosphate 61.2
0.01% polyphosphate 42.5
25 mm phosphate pH 2.2 33.6
25 mm phosphate pH 3 197
25 mm phosphate pH 5.5 22.3
25'mm phosphate pH 6.5 63.1
25 mm formate pH 4 42.9
control 1 29.0
control 2 31.8

31.1
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mannitol 31.6 .2 1 % pol yphosphate 30.8 0.1%

pol yphosphate 42.5 0.01% pol yphosphate 33.6 25 nm
w@begpbase pH 2.2 19.7 25 mm phosphate pH 3 2PCBUSRBH3/029546

nm phosphate pH 5.5 63.1 25" mm phosphate pH 6.5 42.9

25 mmformate pH 4 29.0 control 1 control 2 31.8

31.1 72 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 026251

Bedmplead003/ 029546 Exanpl e 3 RPHPLC Anal yti cal

Techni que RPHPLC i s used here to nonitor and

RPMPILIC Ahfly@ed TedhnagRs of pegyl ated species (e.g

PEG 4, PEG 5, and PEG 6) found in Q Sepharose col um

f r act ReHBLE [st%cﬂféteQB moBN6 a8 g@nBtikd fetcembgen B Pdgylated species

egv 0 each Sepharose ion chan e
E“t ES@%?@& Bee 556 @ Seokarr oo eﬁg Sotsfogs B0

RIhaReY ﬁ¢aﬂaﬁsof@gggdﬁ.gm{rom 0.5 to 1. 3 rrg/ rrL) are
appl ied to a Zorbax 300SB-CN, & col um

nun; % ¥ ofcagiSepizrse fanms SESangsiep, geé EP(%}PPlﬁ & ﬁB%’P) fraction
WQQ@g&ﬁﬁatwnmglh%fr&h a0 A3 myRL] R ta%ﬂlfeh wPs 2668L 300SB-CN

acid while nobile ? ase B consists of O.
eelump (h sur el YmRe 3o Ko Pae Nugher363978-90% qen#éamber USMI001205).

AL pRMise fAﬁQm%anhfbr&Qetﬁeicﬁle\%le%bh@ phaSe Q\égﬁsm?sQ)f 0.085%

mnutes at a flow rate of . nm./ mn at anbi ent

triflpoeqagetigrgidigaggioaifrile oA wga&t%ﬁm@ 0 {30 pegrent BuyftenB over 20
RERYEA: ﬁﬁo&'%tgﬁf P8 mCRRN 26 2T tem%e&%@é%ﬁi foBse aratlon of the
nonitored at 214 rim The results obtaine E&

diferest R‘ngmedtfemtswé Begvisempite dhbprrbangpisimagitgred at 214 nm

el ect yRPLGHE §bt§méf9§) Rf‘ﬁPﬂ,@Q& Q{x’xﬁﬁpto' thosE | HQ’We& $ gatp,llla%f

bel ow. Al so, see ow for ana

eleetophoresis B F"ér"?feé F‘b‘ﬁ‘@era& o 4 ARV ST b FREMBlEBPlow for CE
FeaPEonn}iR: 20041026384, RCT/ US2003/ 029546  Tabl e 3

Anal ysi s of Q Sepharose Fractions of Pegvi somant by

Capillary El ectrophoresis for Purposes of Determ ning
t he Percentages of Each PEGyl ated Species (fractions 7
through 18 were al so anal yzed by RPHPLC - see Table 4)
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starting fraction concentration % PEG 2 % PEG 3 %

PEG 4 % PEG5 %YPEG 6 % PEG 7 % PEG8 (ng/nL) 2 0.59
wW0204028252. 8 26.3 39.6 25.3 6.0 3 0.88 0.0 0.BCHUL2003/029546

28.6 44.8 18.8 3.2 4 1.04 0.0 0.0 5.8 28.1 48.6 15.9

1.7 51.16 0.0 0.0 6.2 28.3 49.8 14.1 1.6 6 1.23 0.0

0.0 5.4 29.954.510.20.0 4. r AMM Q5 ai . yt
as 4s0y,. 3-0, -0 ~ @WMNW YV_.l -~Yw

, Dno= e, 19 0.84 0.0 0.0 80.8 19.2 0.0 0.0 0.0 20
0. 77AW3lyes o:[QzSep,hgroﬂ: angtlops ¢f Pegvigongau(py G apilaty Blecfreph@resfs f§r Birposes

77.3 15.9 0 0Pty d-pgecigs 1 9 0.0
0.0 0.0 23 dc”éT g’i&%”?’d"”ﬁ“’)fﬁ? %‘2”&? Ti‘.f”

D. 56 00 gimg OF- 59 P 0. 00 ThegiTaded regl on
ifradtion | Ednashtratdn $% PEG | aUgHs-3l 5') PE DERRNS| S, PEGS! |V XRS.7|% PEG-8
hat wer gmghsp anal yzed by RPHPLC.| 74 |SUBSTI TUTE
SHEET (RULE 26) | WO 2004/ 0262b1 P US20037 029546
Tabbe 4 Disdori bltioan bf & fferest PEeW dt eghdorlmesal | 6.0
Peggi SOmMant.8sAcr 0s9.0 O Semthar pse.sFrjacisicons Ags 188 | 32

Det er mjnedi.®y CIE RPHRO.C Yo BBGA| %eREGS 96.6°EG- 5% 17
PEGs7 |fratté on| ClB.0CE| CEO.CE Y. K2sY 28.3 . 14.1 1.6
123 00 | 00 | 54 | 298 | 545 | 102 | 00

19 0.84 0.0 0.0 80.8 19.2 0.0 0.0 0.0
20 0.77 0.0 1.2 78.2 20.7 0.0 0.0 0.0
21 0.71 0.0 6.8 77.3 15.9 0.0 0.0 0.0
22 0.65 0.0 12.3 75.9 11.9 0.0 0.0 0.0
23 0.61 0.0 18.9 70.3 10.8 0.0 0.0 0.0
24 0.56 , 0.0 21.5 69.5 9.0 0.0 0.0 0.0

The shaded region '(i.e., Jractions 7 through 18) represents fractions that were also analyzed by RPHPLC,
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7 5.2 33.0" 54.1 7.7 85.339.350.64.8 9 4.5 49.9
41.8 3.8 10 5.1 59.5 .33.1 2.3 11 6.2 65.9 25.4 2.5

wAa2004/022%8.4 17.7 0.0 13 15.3 72.6 12.2 0.0 Bd1/P$2043/029546
70.7 8.0 0.0 15 37.3 57.3 5.4 0.0 16 48.2 47.0 4.8

0.0 17 55.8 40.2 3.9 0.0 18 62.4 31.8 3.6 0.0
Conparative results of CE vs RPHPLC are depicted in
Figures 2, 3 and 4 for B-2036 PEG 4, B-2036 PEG 5 and
B- 2036 PEG 6. 75 SUBSTI TUBRISHEET (RULE 26) WO

2004/ 026251 PCT/ US2003/ 029546 Conpari son of RP-HPLC
and CE MePishdRutiog of BiffexentPRGylpted Fopras obRegriimpBihsrosy
PEG 4 Species in S&'FPBWE{EP@:}%? gﬁb‘f“idons 100 80
RP-HPL. 60 ~-1F- CE 40BYShen 0 11 12 13 14 15 16

found wit hin

conpar IsORGThe perbatitades of B BBSE Prc 4 %FEGEs

o o i
et ned bl | :
rever ge- phasigsk ] D H
Met hods for : i Ng
AN PV :
8 5. D, LGN
9 45 % 9 (W0
10 5.1 3 3 ;
11 6.2
12 7.9
13 15.3
14 214
15 37.3
16 48.2
17 55.8

18 62.4

Comparative results of CE vs RPHPLC are depicted in Figures 2, 3 and 4 for B-2036
PEG 4, B-2036 PEG-5 and B-2036 PEG-6.
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20 07 8 9 10 11 12 13 14 15 16 17 18 Q Sepharose

Fractions Figure 3 G aphic conparison of the
w@eonaeni2ages of B-2036 PEG 5 species found w P@ii/nS2003/029546

Q Sepharose fractions 7 through 18 as determ ned by

capillary el ectrophoresis and reverse-phase HPLC. 76

SUBSTI TUTE SHEET (RULE 26) WO 2004/ 026251

PCT/ US2003/ 029546 Conpari son of RP-HPLC and CE

Met hods—for—CQuant+tat+ng—the—Pere

Speci es in  AnCompBEristraoifRPRPACtandGE Methods f&0

~--RP- HPLC oQuargdatingkfie Perdentage@f PEG-48pedies/ind 9 10

11 12 13 14 15 16 17 Abdon Exchapjerastols acti ons Fi gure

4 G aphic conparison of the percentages of B-2036

PEG 6 speci g5 found hi Sepharose fractions 7

t hr ough o 4 Sr I EaraetlvElt r ophoresi s
and revérge = y TP RP-HPLC
Techni queg & &) Aol 6%

Capi |l arys & capillary,

k: nis S 3 tive length
]gf 37 ¢m was gondigi aned 1sz3r1'4ns§|nfé W}gﬂabl- ON NaCH
or 10{m nutes at 20pgi . owe y a 20

mnute|lrinse wth ru%ﬁe%ﬁ%gﬁpgﬁgme runni ng buffer
40 nmM Phosphoric acid, 4mg/nl O O Bis (2- am nopropyl
pol yet hyl ene glycol, 0.1 ng/nL pol yet hyl ene oxide, pH

l?igm%- D, ORphR &RfPFaPlon of MR PerkiRtagds WthB-20i6UPERY ies found
fikilig

e e e LR e

Sanpl es were warned to roomtenperature in order to
prevent aggregate formation when comng in contact
with sanple dilution buffer (40 nmM Phosphoric acid,
4mg/ L O O Bis (2-am nopropyl) polyethyl ene glycol,
pH 1. 9- 22 r—et+—+urpi-nRg—buifer—Sarples—t-hat—were

havi ng|a 50 pork

N—r =

Comparison of RP-HPLC and CE Methods for
Quantitating the Percentage of PEG-5 Species in
Anion Exchange Fractions
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0
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Species
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Q-Sepharose Fractions

Figure 3  Graphic comparison of the percentages of B-2036 PEG-5 species found

within Q-Sepharese fractions 7 through 18 as determined by capillary electrophoresis
and reverse-phase HPLC.
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<0.5 ng/nL were not analyzed. Sanples > 0.5 ng/nL

were injected neat while sanples with a concentration
wo 204026281 L were diluted to 2.0 ng/ L using SPOPUS2003/029546

dilution buffer. Sanples were injected into the

capillary using 0.5 psi pressure for 10-60 seconds.

Fol | ow ng sarrpl e injection, run buffer was injected

for 3 seeenpds—at—0-5 ncu in order to concentrate the

sanpl e. | Sanpl ego a?ns%ﬁﬂﬁrr@i APLOINCREMOHbES 8 30 KV

at a mpi num

capill afty \/\/asgﬁllansecfﬁﬁr5’orpta g ?%%g? %&fb%}}e ct'ess'é‘rrpl e
injection with 0. IN (RULE26) WO
2004/ 026251 Peghy US200: 546 NaOH at | east one
minute at 0psj M et Bl aadd ninutes in
order t¢p rabrove

capi | | afy S\l |60
resul ti hg &ﬁec«to

splitti 1g§ e R
nei ghboti gy peq
cal cul ated. Usi Bhe9 hove-n ure t oget her
with disclosure of St ea 41 1% \?k:h“ar’? 1f XL Banpl e 1,
the resfilts obtai ned b-Sephaxese Frdvtime | ndi cated in
Fi gures{2-4 above. Exanple 5 First Pooling Exanple
Q Sepharose fractions were anal yzed by CE as 1ol I ows.

r6 3PGHphieontpali fqhg’ ermentﬁ gf 9[)36% within
-ﬂi%l hys@ fcﬁggj}a ?1 m nut detern p% ca% ar ﬂ;%ﬁ%%o esis and
ovved by a20 mnute rinse with running buffer. The

g Ry buffer, 40 mM Phosphoric acid, 4 ng/nmL O O Bis
Eg am nopropyl ) polyethylene glycol, 0.1 ng/niL
: e, pH 1.9-2.0, was preparedfroma
| OX s§og I
Q bha?&!e%dcﬁ&s wad ajlél eﬁ bSIS(lIJa[pn[agsg eﬁtéctpggrgﬂs 8§£%lg)ws The

filter in order to renove rt
srriblasy,i having aS0qam ilnt¢rmrpxar@mrmne$ffmwe length Q7 tcf, WA Bdnditioned

LR ERAE W AONEOA S | PR kP D e e
mmhm@rgpm (bnffer abé mnnmggwfter G(I)nl\/BIPEosbﬂorRYchﬂh%?ﬂ)O O-Bis (2-
S s et ek N o2 L L —

QarrplaeH)X? sl su!}ﬁdiﬂ_ awe Ifidteted| Bugll an@a? pMifier %@'Me?sto remove
ncentratlon>2 /mL were diluted to 2.

Hﬁélﬁ{lm tgca%%\%? ‘3°¥§|‘?H’F|°B‘HH fer. Sanples were
i nj eCSzﬁﬂbles’W&e Wﬁﬁnéﬂaﬁlrbérﬂ&éfnﬁéﬁuﬁl iDorderP Iprddeft Eatg Pdrmation

d £
A P B vidt e et DTS 40l Foompaora sidyhighnL 0°0-

B ( bpyBtRlyeh8lef@ BRLS, pi3amm.
ST R S IR A v

woitet anglyzed.dapplea s O3 meled e diected nes while samples with
8 URSEAUBn S 3P kfymi. V&6 dh1d8a b by Qﬁmb h@%‘ Lﬁ%e %Hilgtion buter

| east one minute at 20psi and runni

RPRBeL werejinjecizddato thecapdlanssing s P%passm@ofos mo gecbndsnFollowin
g

Ezhﬁ)l@ ﬂ\?écl_tlghlg rrbr{neté\? wa§mee?tf§{) 9 % ergrgds }Q’gﬁg rf)(sa’ll 8r&er to concentrate the

sm@g Samples b’yre§plbar¢t¢d fog23 hmqms ak30 m attd‘rﬁuﬂnmm 61 30°@Qhd Hetected

gg?%ﬁlﬁ? T&g;&@ﬁﬁg' na% e.aA< %noarntcci) etacest%ggc{uglsttsggplgrneu%cnon with 0.IN

P d
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Usi ng t he above-noted procedure together with
di scl osure of Step 4, flowchart 1, Exanple 1, the

wo e@dloe@sobt ai ned by CE are those indicated i nPOeDE®0SB29546
bel ow. A pool of enriched pegyl ated isofornms was
prepared by using the criterion of accepting as a pool
fractions, those fractions analyzed by CEwith a

1GL0 Ot ok 1628 oBE mArulAYO AT Efhitd dutRt for HWo RWRBERE lin8486 to remove
SHEET (RULE 26) WO 2004/ 026251 PCT/ US2003/ 029546

armyaetmn%ganmwcﬁm tha egpiiacy wall Sapplg stordge 366 fdajt 2nd°S- 0. 5
ng/ m‘l’he Fés%ﬁ%é Q3 (@ph&% I%ve?ém(%ﬁ@d%y sgﬁtnkﬁg |ﬂ%"\‘)ea¥‘@£ﬁhe lowest

sel ecte |ne into a
pointtberwean némémtuﬁz mmmqorrn‘ged aTest fsrdeal Wﬁr«?dlculhfed

nmb
anal yoris BEUERAAACHLIRBE RS I CERAGI Dol cp & flowebart 1,
Btanigte!, fthcoresulto plstpined ey Gl ate yigiss indicatehian Rigaescli4 aver i al

hows,l enrichment of the PEG 4, PEG 5 and PEG 6
m See Table 5b indicating the sane bel ow

ﬁhim)oﬁgg. Ei%lmglel n Fraction # Conc. ng/mM PEG 2 PEG 3
PEG 4 RE EGB PEG. 7 PEG;

0. 65 Roeregsb Fecp gt vegt bt B b o PGS0t gl Bvige 50
ﬁ@enof) dihméfer dnd%fiedid/edength &IB7 cth, WaPdornditidfe sl xﬁ&ﬁmg vath7140N NaOH
G gortet s Tt et 3 S i R .
Afhnink Duffer A04n2P1OpHoriO acid,1 8 ndp/m0 (BOGRs 31- aﬂmﬁﬁﬁrop)'ll& polyethylene
RO ORIy N e .
%bcgﬂlt&éd Bfough 99.22238n $i1t80%inTdet o RIS parﬁ&ulﬁleﬁlﬁa@&n 28use clogs in
the capillary.

Samples were warmed to room temperature in order to prevent aggregate formation
when coming in contact with sample dilution buffer (40 mM Phosphoric acid, 4mg/mL O’O-
Bis (2-aminopropyl) polyethylene glycol, pH 1.9-2.2) or running buffer. Samples that were
<0.5 mg/mL were not analyzed. Samples > 0.5 mg/mL were injected neat while samples with
a concentration > 2.0 mg/mL were diluted to 2.0 mg/mL using sample dilution buffer.
Samples were injected into the capillary using 0.5 psi pressure for 10 — 60 seconds.
Following sample injection, running buffer was injected for 3 seconds at 0.5 psi in order to
concentrate the sample. Samples were separated for 25 minutes at 30 kV at a minimum of
30°C and detected at 21;4nm. The capillary was rinsed prior to each subsequent sample
injection with 0.1N NaOH for at least one minute at 20psi and running buffer for two minutes
in order to remove any retained sample from the capillary wall. Sample storage was held at
25-30°C.

The resulting electropherograms were integrated by splitting the peaks at the lowest
point between neighboring peaks and the corrected area percent was calculated.

Using the above-noted procedure together with disclosure of Step 4, flowchart 1,
Example 1, the results obtained by CE are those indicated in Table 5a below. A pool of
enriched pegylated isoforms was prepared by using the criterion of accepting as a pool

fractions, those fractions analyzed by CE with a composition of 274% PEG4+5+6 (first
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22 0.78. 66 29 5 100 23 0.71 77 21 2 100 24 0.64 82

16 2 100 25 0.58 2 83 13 2 98 26 0.54 9 74 17 3 94
wWQ@72000/0525118 68 14 0 82 Table 5b Protein FracPCDOS2003/029546

Conc. PEG 2 PEG 3 PEG 4 PEG 5 PEG 6 PEG 7 PEG 8 PEG

My/ M 4+5+6 UF/ DF#3 pool 5.86 5 21 33 30 9 1 84

Pooled 1.04 25 38 30 7 93 Fractions 79 SUBSTI TUTE

M@f) @R@QE’@@;}%«B@@%M@&%@ PCT mgsrbJ3A0RAGE Birough 25 (Table

T

matiﬂalpmd thmccenbmnd wokedditactons vereefubisctell ve CEanglybis af n@7d above.
r g s . Q. f :

Al 18250 15 poBhEoDhhe ABRLD ol el Y gkl e shows
emchmew dffthe #EOHH PHOLS hwt PEGHeisofoumniSeg Tebie fSbrindid@ingithe same
E%osphorl c acid, 4 ng/nmL O O Bis (2-am nopropyl)

et hyl ene gI ycol, 0.1 ng/nlL pol yet hyl ene oxi de, pH
.9-2.0, was prepared from a Tdble 3 ock sol ution and

|+an_d t.hr olin hr\ﬂ 22 o £ Jt n—akdar. t o
LR SN S0 I‘Ltl | mUT " uceT LAY ‘l \.II’UV\.

%‘?Jc: Err‘%%\@ g,Ega}n PERYS PEBLOFcd ped FEDY | Jaé’éx PEG
es were to roomtenperature in order 10 (4+5+g)

TEYENt  aggksgaje Tormarton  wWhen com ng 1 nm contact

Wit sanpl eesli | §iti on buffer (40 mM Phosphoric acid, )

AmgAnl O Ge.9Bi s|(2-am nopr.opyl) pd yetyl ene2gl yaol, 60

pH 3. 9- 2. 2).0&r funning buffeB. Safpl es4t hat 3nere 6 <0. 563

g/ 5L wer e1A®t anal yzed. Sanpl es 22> 0. 83 ng/ AL wer%e 69

nj éct ed na&t ile sanples %ith 26 cofttentRatiod > 74
P. 07ng/ nL M?ecllutedtozéng/?ﬁ_ sfg s&pl e 80
dlILgtlonbfzer Sanpl es wefe in ctegint ;the gg
,ap lary | T ng}0.5 psi presgure for 1 60, seconds. ,
ol l, W ng qggrpl 4 injection, punnipg bu ier Vs 94

njgcted fgny3 deconds at 0.3 psisd n osgler tg 95
Congent rat g.2b he |sanpl e. ; Sanpkes wer e segparated for 25 gg
m nw4 es at 130 kY at a m ni nusm of 780C amd deiected at 98
P14msn  Theoapi ljl ary was rinsed psdor 26 each 99
subsd®quent 198nplle i njectioniBr t h7®. INMNaCOH for at 101
eadt one MO%Autq at 20psi an® runfing buffer for two 100
n' nl'!l? es i09%rddr to.renove ¥hy rBaindd sample from 1%

api [ wgl | . Sanpl e sfprag O was hel d at 19(?0
75- C. Th A esyl ting el ectrgpherggra wer e 100
ntggratedq by sglitting the geaks,gt the | owest 100
23 .07 77 21 2 100
24 0.64 82 16 2 100
25 0.58 2 83 13 2 98
26 0.54 9 74 17 3 94
27 0.50 18 68 14 0 82
Table Sb
Protein .
Fraction # - Conc. PEG-2 PEG-3 PEG4 PEG-5 PEG-6 PEG-7 PEG-8 PEG
mg/ml (4+5+6)
UF/DF#3 pool 5.86 5 21 33 30 9 1 84
Pooled 1.04 25 38 30 7 93
Fractions
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poi nt between nei ghbori ng peaks and the corrected area

percent was cal cul ated Using the above-noted procedure
wo ogetbest wit h di scl osure of Step 4, flowchartPdT/US2003/029546

Exanple 1, the results obtained by CE are those

indicated in Table 6a bel ow. A pool of enriched

pegyl ated isoforns was prepared by using the criterion

a pting as a pool fractions, those fractions
la nm@%%
by CE with a conposition of > 75% PEG4+5+6

fir [ and > 94% PEG4+5+6 (last fraction)
éec PoolideHé 1 ractions 3 through 20 (Table 6a

bel o sl e shashed a0 oot ped, iSRS, Hhhng a 50

f(ﬂmﬁ uraeﬂteasﬂdwﬂffé‘cmdér)gtmm 7tche m@%:idhﬁded)lqom&dlg with 1.0N NaOH
ra ons vve Su ect n S as ote
o\c9emmm o sl Bt Pl B 2R TaoHE s Sl S butter. The

rslffes 149 M Il’lﬂ)@phoﬁa aSWBS Mgl i)’ SHEETZQBUIQFmBﬁ) p¥¥&thylene
2004 1()13262 1 PCT/ S 003/ 29546 Bool ed mate

glypele mbpo} yﬁ ’& PBER-3Va¥es noprEres %Pdﬁwock solution

MLailabd gr&Bh a0 tﬂlt’elgmt&‘@cr SR ENE b eulddDIne: &4 cause clogs in
Protein Fraction Conc. PEG 2 PEG 3 PEG 4 PEG 5 PEG 6

PrG2pllpEG 8 PEG miIm (4+5+6) -1 0.17 2 0.59 3 26 40 -
25 5 §§npl§s »chgglaﬁn&]gto%oﬁgen'?be&ﬁne ‘i’n drd&o Q)rg\l%nt‘l%gljcgatg formation
83 5 1.16 6 28 30 55 _

whery c@nigg lrsepn@ctm@l saglple @hﬂtl@i Mfes@osnmmosp@oqc gepd, gmgmL O°0-

£ G ioprif gt gl ot -2 gl v Syt were

0. 58119[@@ werdnat a@lyZRq. Jmpls 200 m@/LIwdd ij@ted hed while saniples with

% 0116%1 ti'cgl g %@%Pn}g ‘8?_'9 éiggteg %o %% g)gn%, ug‘igg Qs'at%éleodif%%on buffer.

Samples were injected into the capillary using 0.5 psi pressure for 10 — 60 seconds.

Following sample injection, running buffer was injected for 3 seconds at 0.5 psi in order to
concentrate the sample. Samples were separated for 25 minutes at 30 kV at a minimum o'f
30°C and detected at 214nm. The capillary was rinsed prior to each subsequent sample
injection with 0.1N NaOH for at least one minute at 20psi and running buffer for two minutes
in order to remove any retained samplel from the capillary wall. Sample storage was held at
25-30°C. . ‘

The resulting electropherograms were integrated by splitting the peaks at the lowest

point between neighboring peaks and the corrected area percent was calculated

Using the above-noted procedure together with disclosure of Step 4, flowchart 1,
Example 1, the results obtained by CE are those indicated in Table 6a below. A pool of
enriched pegylated isoforms was prepared by using the criterion of accepting as a pool
fractions, those fractions analyzed by CE with a composition of >75% PEGA4+5+6 (first
fraction) and 294% PEG4+5+6 (last fraction) and >0.5 mg/mL Fractions 3 through 20 (Ta;ble
6a below) were selected and combined into a pool using these criteria.l The UF/DF#3 starting
material (measured as HIC pool) and the combined pooled fracti;ms were subjected to CE

analysis as noted above. After selection and pooling of the fractions, the analysis of the
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21 0.71 7 77 16 93 22 0.66 12 76 12 88 23 0.61 19 70

11 81 24 0.57 22 70 9 79 Table 6b Protein Fraction
w@2@ane625PEG 2 PEG 3 PEG 4 PEG 5 PEG 6 PEG 7 PECI/8S0BE29546

mlm (4+5+6) UF/ DF#3 pool * 3.51 9 27 37 22 4 86

Pooled 1.08 22 46 28 5 96 Fractions * neasured at H C

pool While the prior description is provided with

lﬁ_)&ﬁeﬁierﬁiteﬁdl’ skRGRRERAE ofBh2PDB6 42 PEG-9 HAFNHT-B FdforiRs. 200 able 6b

EG _un| ess |nd| cated otherwise, it is understood that

Pcatingdpetamedelothe 81 SUBSTI TUTE SHEET (RULE 26) WD

2004/ 026251 PCT/ US2003/ 029546rapidgaent i on may be used

with any reconbi nant pegyl ated growt h hor none agoni st,

reconbi nant pegyl ated growt h hornone ant agoni st,

| N Tamnm growm n__normnone or 1ts
argragenkst , ¢gy| fPec2hvEen PE@WFECIOIPEE® FEG-7 PEG-8  PEG
ant agoni st , mg/mpedyl ated bovine growth hornone or i t{g+5+6)

ant agoni st, any pegyl ated protein, any pegyl ated .
hor mzne, anyOSBegyI ated anti bédy (éﬁr fréymeniy(s) )% 69
etc. 382 SUBSPBBTUTE SHEET ( RULSE 2629 V\D 4004/ 26253 78
PCT/ U52003/ 039446 What is cl & ned¥d s A Broceds 8

for decreasidd®a I evel of aggr¥gat 8of gyl 4t ed 19(;30
prot@n i sof , said proce coppri skhg the steps 100
of (%) providiag sai d pegyl ated prgfeing|sofgrms; and 44
b) separatingysai d pegyl ated protegyn i goforns by 100

Ani 0Rg exchanges chromat ogr aphys usi B@ ans@ni o exchange1go
F esi Rrunder guhiificient conditieons edo0 degreage said 100
eveh2of sai d.i@aggregate. 2. The process1®df claiml 100
ther @Bn sai d tsBep (b) further 1Gonpf¥sesia step (bl) of 100
oadithg sai d-9Q9egyl at ed pr ot ei2h i nél udi ng any inpuri ty100
and éﬁy aggrégoéte t her eof on s'”él d &hi on 8 exchange

AEX)8resin t'Piprovi de | oaded 4 N egyg ted 5pr otein. 3. 100

The ocess 9:C| aim 31 er ei sali, Al resinis 15;’
sel egped fro &he group cgnsi i ng,90f ANX4, DEAF, 100
> Seppar ose, Sephar ose FkF, 8Septgar ose HP, and 99
> Sepharose 4. 7 77 16 93
22 0.66 12 76 12 : 88
23 0.61 19 70 1 81
24 0.57 22 70 9 79
Table 6b
Protein
Fraction # Conc. PEG-2 PEG-3 PEG4 PEG-5 PEG-6 PEG-7 PEG-8 PEG
mg/mi (4+5+6)
UF/DF#3 pool* 3.51 9 27 37 22 4 86
Pooled 1.08 22 46 28 5 96
Fractions

* measured at HIC pool

While the prior description is provided with respect to recombinant B-2036 and
recombinant B-2036 PEG, unless indicated otherwise, it is understood that the subject of the
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4. The process of claim2 wherein said step (b 1) is
conducted at an AEX | oading conductivity of |ess than
woroe@u@bit o about 10 nS/cm 5. The process of PCl/asmmR029546
wherein said step (bl) is conducted at an AEX | oadi ng
pH fromabout 5 to about 10. 6. The process of claim
2 wherein said step (bl) is conducted at an AEX | oad

dfvenp@OYhEeated Bl aiyrmdamlmi pRgyiaiey gﬂomyﬁdnwneoar omied d
P@%ﬁte tqeriof of, 1 ess than or qual to about 10 ¢
;5?“% Ripegy'atad growih hasyonsAntageniss wiggiyer itdg mamupliamgrewth
poAsESSr axﬁdgahﬁﬁ, ﬂeg‘yﬁﬁd&hﬁhﬁgﬂ oA HRENORL 52 Gts REtERISE or pegylated
ggrlse one or nore of  sai @? yl ated protein

9ne qsig;anlagqpist gy pegyiaied prmasy pm@tesl hormone, any
BE@lﬁed aridb6yS(or B4lEhdRESD, 3tc@nd any aggregate, trisulfide
inpurity and des-phe inpurity thereof and any
unpegyl ated inpurity of said protein and any free PEG
nol ecul es. 8. The -process of claim1 further
conprising a pooling step (c) of pooling discrete
anounts of said pegylated protein isoforns to yield a
pool ed pegyl ated protein by a technique selected from
t he group consisting of capillary el ectrophoresis
(CE), sodium dodecyl sulfate-polyacrylanm de gel
el ectrophoresis (SDS-PAGE), ion exchange (I1EX)
chr omat ogr aphy, hydrophobi c interacti on chronat ography
(RIC), anion exchange (AEX) chronmat ography, cation
exchange (CEX) chromatography, reverse-phase high
pressure |iquid chromatography (RPHPLC), size
excl usion high pressure |iquid chromatography
(SEHPLC), affinity chromatography (AC) and
conbi nations thereof. 83 SUBSTI TUTE SHEET ( RULE 26)
WO 2004/ 026251 PCT/ US2003/ 029546 9. The process of
cl ai m 8 wherein said pool ed pegyl ated protein
conpri ses one or nore of PEG1l, PEG 2, PEG 3, PEG 4,
PEG 5, PEG 6, PEG 7, PEG 8, and PEG 9. 10. The process
of claim9 wherein a pool ed pegyl ated protein fraction
of PEG 4, PEG5 and PEG 6 conprises at |east about
70% by wei ght based on a total weight of said PEG1
PEG 2, PEG 3, PEG 4, PEG 5, PEG 6, PEG 7, PEG 8 and
PEG 9 pegylated protein isofornms and any aggregate
thereof. 11. The process of claim|l wherein said |evel
of said aggregate is |less than or equal to about 10%
by wei ght based on a total weight of said isoforns and
sai d aggregate. 12. A process for pooling pegyl ated
protein isofornms, said process conprising the step of:
(a) separating and collecting said pegylated protein
isoforms by a technique selected fromthe group
consisting of capillary el ectrophoresis (CE), sodium
dodecyl sul fate-pol yacryl am de gel el ectrophoresis
(SDS- PAGE), ion exchange (I EX) chromatography,
hydr ophobi ¢ interaction chromatography (H C), anion
exchange (AEX) chronmat ography, cation exchange (CEX)
chr omat ogr aphy, reverse-phase high pressure liquid
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chr omat ogr aphy (RPHPLC), size exclusion high pressure
liquid chromatography (SEHPLC), affinity

wa@ booatoed26gr aphy and conbi nati ons thereof. 13.P@&I/US2003/029546
process for decreasing a | evel of aggregate of
pegyl ated growt h hornone antagoni st isofornms having a
total weight of said isoforns and said aggregate, said
PVt &sSdaimedigpr i si ng the steps of: (a) providing said
pegyl ated growt h hornone antagoni st isoforns; and (b)

depar At progess dbrdddoREMhgh QS’veg bPWEde )géxr M@yl@l@%}g&gh%ofoms, said
anl on

i sof orns _on an,ani on exch ange resin

exchaﬁrﬁgeséﬁ?lﬂ?fﬁf’@d?ea%m? ofinder suffl cient conditions

to decréggse pavididga¥ialpepfiatsPhrbeRAdSHGIRIML O | €SS than
or equal to about 6% by wei ght based on said total

wei ght. @epﬁfaﬁﬁfs Said OpedyRidde G5bios %Jf&trr@l dyeva%llo fexchangc
asumof anytrls fide mpurity, any des-

i mpurity and°]§H‘§‘at8§§P1é’g‘%§t"é agfanige gydhangsdesgr mhsulﬁﬁmm penditions
ant agoni st i gffegiel® smavévegofsﬁdtf twe' ght of said

i soforms, said inpurities and sai d aggregate, said

Br ocedte Progrsp Pf dpipy! Wh@elgtselg§teaf(b) feaf}er oeroprise$ meteps &i13l of loading
pegy! aHi@pegdia KAERIA ﬁ%ﬂ; '

separ at i gz]ggs@ael&tﬁo tgg I at glgad H% It)ﬁ%)nfl rfagg]:ég%;%ﬁ ongosft% n)saldamon
i sof oP¥rbangs (éﬁx)ms'erﬁo prexidé Q@P@Mmd pretsinn by ani on

xcha r f ndj, t

P8 donr cneiso TR AR SR ARY rbbs Slbuod R b S consisting
i mpur Pk anEAEAQW¢Wm§em6FE FSEphatpe W) and Q-Sepharose
2004/ 26251 PCT/ US2003/ 029546 of said des-phe

impurity and any of said aggregate to |less than or

dqual The prasprsuefl d@m Byvheeiingbtid bepelil ois @adwbtddodtadn AEX loading
wei ghEond@xémt?‘nger‘iﬁﬁorfeg&al Pooa%lollltrlg nﬁgx | ated protein

i sof orns rocess e steps of. (a)
Separ &k¢ n@c@ﬁaloﬁ Ci@t;’gﬂl\mee&in pa'ld)tstep lﬁbll) sotaased attan AEX loading pH

sel eckgg ab&RfSQ{;P%mtﬁpd (b) combining said sel ected
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pegylated protein including any impurity or said aggregate thereof of less than or

equal to about 10 g protein/L of packed bed-volume of AEX resin.

CL“

7. The process of claim 1 wherein said pegylated protein comprises one or more of said
pegylated protein isoforms PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7,
PEG-8, and PEG-9 and any aggregate, trisulfide impuﬁty and des-phe impurity
thereof and any unpegylated impurity of said protein and any free PEG molecules.

8. The "process of claim 1 further comprising a pooling step (c) of pooling discrete
amounts of said pegylated protein isoforms to yield a pooled pegylated protein by a
technique selected from the group consisting of capillary electrophoresis (CE),
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), ion
exchange (I£X) chromatography, hydrophobic interaction chromatography (HIC),
anion exchange (AEX) chromatography, cation exchange (CEX) chromatography,
reverse-phase high pressure liquid chromatography (RPHPLC), size exclusion high
pressure liquid chromatography (SEHPLC), affinity chromatography (AC) and

combinations thereof,
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10.

11.

12.

13.

14.

The process of claim 8 wherein said pooled pegylated protein comprises one or more
of PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, and PEG-9.
The process of claim 9 wherein a pooled pegylated protein fraction of PEG-4, PEG-5
and PEG-6 comprises at least about 70% by weight based on a total weight of said
PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 and PEG-9 pegylated
protein isoforms and any aggregate thereof.
The process of claim 1 wherein said level of said aggregate is less than or equal to
about 10% by weight based on a total weight of said isoforms and said aggregate.
A process for pooling pegylated protein isoforms, said process comprising the step of:
(a)  separating and collecting said pegylated protein isoforms by a technique
selected from the group consisting of capillary electrophoresis (CE),
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE),
ion exchange (IEX) chromatograplhy, hydrophobic interaction
chromatography (HIC), anion exchange (AEX) chromatography, cation
exchange (CEX) chromatography, reverse-phase high pressure liquid
chromatography (RPHPLC), size exclusion high pressure liquid
chromatography (SEHPLC), affinity chromatography and combinations
thereof.
A process for decreasing a level of aggregate of pegylated growth hormone antagonist
isoforms having a total weight of said isoforms and said aggregate, said process
comprising the steps of: .
(a)  providing said pegylated growth hormone antagonist isoforms; and
(b)  separating said pegylated growth hormone antagonist isoforms on an anion
exchange (AEX) resin by anion exchange chromatography under sufficient
conditions to decrease said level of said aggregate to less than or equal to
about 6% by weight based on said total weight.
A process for decreasing a total level of a sum of any trisulfide impurity, any des-phe
impurity and any aggregate of pegylated growth hormone antagonist isoforms having
a total weight of said isoforms, said impurities and said aggregate, said process
comprising the steps of: '
(a) providing said pegylated growth hormone antagonist isoforms; and
(b)  separating said pegylated growth hormone antagonist isoforms on an anion
exchange (AEX) resin by anion exchange chromatography under sufficient

conditions to decrease said total level of any said trisulfide impurity, any

84

SUBSTITUTE SHEET (RULE 26)



WO 2004/026251 PCT/US2003/029546

of said des-phe impurity and any of said aggregate to less than or equal to
about 15% by weight based on said total weight.
15. A process for pooling pegylated protein isoforms, said process comprising the steps
of:
(@)  separating said pegylated protein isoforms into selected isoforms; and
(b)  combining said selected isoforms to yield an enriched pool of said selected

isoforms.
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