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0 2. DEC 2004 FIELD OF THE | NVENTI ON EP 0 335 423 B2 Description |i91BOY1W d
*167167* 5 10 15 20 25 30 35 40 45 50 55 [0001] This invention rela%esfto a
‘cheni cal Iy nodi fi ed hG CSF pol ypeptide which results from chenical 0Z DEC 2004
nodi fication of at |least one amno group in a poly ul e having
human gr anul ocyte col ony stinul atERRPBIF4RBE (herei n%@ﬂ‘ﬁ“@ﬂ“‘%ﬂﬁfed to
briefly as hG CSF) activity and a nmethod of produci i ed
pol ypepPrrdrtion BACKGROUND OF - THE | NVENTI ON [ 0002] hG CSF*i68674 pol ypepti de
whi ch i the proliferation and differentiation of
hemat op%ﬂ%ﬁgg%sét@vrﬁ'\&e M's for the formation of various blood cells and has
acti i t ¥oohf) REORRAEn rgﬁésw Nehdnti@nyWdbikek RE-ESBo k&ﬂrd@@hrc@ hRMSHr AN & moditiopar -
ticul ar loya e&f onE'@rHrtorgQDﬁ'ih Solypeiitie ln&!eoﬂlehﬁvrhml‘r\h gﬁenﬁ)&cﬁycoﬁaantuhﬁdtlng’f&lOE(hérﬂnaﬁd’ﬂe
pr ot ect ir@dre®fo bt} ds WEAGF) BAITlY adiGaiesd of proueRisiampditelpyypépatee  a short lifetine
and nmust be replenished at all tinmes by the constant multiplication and
di ff er erBACKGRQUND OF Tiyr BEENTEWr cel | s.  Therapi es commonly practiced in recent
year$° for roliferative tunors inhibit the proli feratl on of precursor cells

neut[ hlh@ §SF ig a quptldeW|ThPF etssfeétlap%tgeﬁrdlrfeia}r?afndgd | 3)%5 f | sterr::1 cells
ot eSO RO o MO M TR Erzz Ly Palam
effect. sphont % Ifﬁé Enka Jtr%%dséﬁ? mgfplrdgﬁ‘old )E‘l §uor"rad? ecué ce‘ﬁy I'S
expe(;; eC‘FF hied "1 r@ctr@e%'lnsrec%r'r &rsq r p%ﬁ&ratw@-mﬂmrs Bbioitt tlk'beprocﬁ@r%n tof HRursd? ¥4 &

pr ophyl %@tr‘o&rl@a@ (dellt ﬁfh@rp@%étﬁreﬁtpfpﬁﬁstﬂ& amORéchB toripRERES luBBYDearifd patiehe la BTG ,

hG CSF has eflebteng- (EdBlprornBtys theOmultipiddatiereot déufrdpeirs @it ksastihoin expécted t dieyiate this| s@ie kieeri a

cel | s i renyiatthaosamn thpe, bempephyldrtsant herappak effects adainft grectipse Fatgergorel hG§ ST tas thehe
treat rrenebllltm‘fombl@@rl’@@rﬁn@tlonmtuwhEW@aFel" in vits@nd: peaes, WG“%P”% %\%?Ctﬁ'ﬁ fredorg® t hi s

i nvert i gr;@?%grgéggﬁ“%ggwgm d'éfﬁshh 538 qﬁroggm' de RS "arr"t'ffﬁes eswﬁs'"and' i s
expecte " ic Xl r A el Qars engsqgr
technol pg@?:ﬂ |c\@ﬁrors 1:30 |r§ {1 rgt c)g cLTQﬁ:LfSQ l}bg&tc §aﬁe rﬁaﬁé f OI’
pr ot el ni vérﬂusg troqgr eb Sfe PR aTapaYets) I%Fﬁrmrtel calsl on of

bl 0ods Ci O%%Xa@d n@ﬁ@asﬂ Mgt@&t@qso@ﬂ@c nti6h nuRRdgBRous celliESR-If, @k Fea itsN now
pr oduceckefncd addir@bited A8 BpieSsiod RGDH B¢ NfYGta bIRC: INBLIEG BES416I11bd6l). AMoReveBatadbdlal  or
ani mal  cglate8 cONAGOR Himaiggatateney! mesd3SHoteriNegialt BN/sequabce, ahdredoaddeulitseBINgsidnr om
human squéssmdehiacei[$outaietrd: SClefide P32, 61¢E@8&Ir m ned its DNA sequence and reported
on its df99blesigpsigen repoOaldnddiniyist 'N&tj&'ﬁcac%:t‘h”éPb‘a'”e?\léﬂhﬁP‘é’y 3 fggtaingppafiecy op

Nbr ed¥ erbe 2ssyi§3 By repeated administeatign.of S‘ﬁ%{r " P ?ra% 1he| i ne
5637, de%ezﬂﬁrf?\‘?”rj'édwr"‘rﬂ?f %R?Am%"éah%eéﬁ'eeé 6> 3?1094? gﬁg T RR t g ‘83632&"1 °o§$fés':

ESCher ! 3.‘ qprjeéard[tdsé%%gs Skn a@‘Ls‘para gée%%g Y?esglr TrErhs i(r%l%tg&)\t]logyi @Mﬁ]%é)}t ardildS “been
r eporte abd184vodalk. RN iRk eRich BiGBich Sca¥erm %:4idﬁq&7gpﬁa%bﬂaﬁrd[msﬂmﬁrh$l dadyie a

sust ab Neghierfel€Qhs7a AR (108)Yetc., 1 RasBE WuRLhdd¥heiep @adiedoratdibdes ieabljconesas nh G- CSF
and t hat andicﬁ#mmieéid&bmtirhe)imbwoesnd it Stenumedantigaditgl di sappear ance of the desired
ef fect [Y®ar nakEr-ob 2EpEshemiesit addifiddbekit-edtiveeng PBBIn (98)1is gekBse 1198 Tpqfied ATpud isj g

pr obabl yobtined ty cratthgl AR Mithetrietijefcemrgpndfqithedsymula j n t he bl ood. [0006] In regard to
enzymes such as asparagi nase [| nada Y et. al,: Trends in Biotechnol ogy 4,

68-73°(1986)], argi- nase | avoc t em ca et Bi ophysica
Acta 578, 47-53 (1979)], b (I\T EE‘I Hﬂ%iao E—éspal . Life Science
33. 1467-1473 (1983)], h has been found that chem cal nodification
wi t h pol yet hyl ene glycol r s in an increased residence tine in bl ood
and i«a attenuated anti geni ty [0007] In EP-A-0 251 717 chemcally

nodi fied islet-activating protein (1 AP) is disclosed. The nodified product
i's obt avheet Riya yerextrioiegive gppaliseminiager ¢f 7 i97Pheis d BrRpRd rtéP hé‘Pgef‘ he for mul a x

O -~ C - O] Citeins sepeyaliyago asigug ngpygsnifef oy .Tereasarry&re "waoroup, 5
is an Inltzétg]%Iproﬁp unﬂe@g&sﬁ‘;gohg al ré:h%mcarcha?ges a&o é L sﬂr nandoxrdatlon

external factors such as temperature, m0|sture oxygen and ultraviolet Ilgh often result in degradation
of the activity of the protein. To overcome the above problem, stabilizers for protern during lyophilization have been
investigated. For example, the stabilizers for hG-CSF are described in GB-A-2193631 and JP-A-63-146829 (the term
"JP-A" as used herein means "an unexamined published Japanese patent application”). However, it has been required
that the protein Is further stabilized during and/or lyophilization for the clinical use.

55 [0009] In using hG-CSF as a drug, it is desirable that hG-CSF be stable and remain in the blood long after adminis-
tration and its antigenicity be attenuated as well as stable during and/or after lyophilization for the practical use. How-
ever, there has not been an hG-CSF having such properties and, for that matter, a method for preducing it.
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[0008] Protein is generally used as a drug in a lyophilized form There is
a problemthat, during and/or after Iyophi- lization, protein un &cce@
physi ol i gocal or chemical changes, e.g., association, polynerizatio N
oxi dation due to external factors such as tenperature, noisture, oxygen
and ultravi.olet light. Such chandd®®#fehBF esult in degradation of the
activity of the rote in, To overcone the above problem stabilizers for
pr ot ei nSHMWWgOﬁ EWFI\'T'Q%H on have been investigated. For exanple, the
stabi i i&)ﬁ(ﬁ a%ﬂ%%resgr |§veggr§gto prlg\ﬁé% agcgyp%de a n%%é%glg'?fmggﬁg sﬁé g§x3&1§n§829

(the tergmy g,, ereln"neans “an unexam ne apanese
pat ent deﬁ)hl @@tlr’v%rafthlshpm%ﬂﬁsfouhéth;'@%n RERY oleQRAMb gr&gm atpmﬁtaptlngﬁw@rh@IC@F nis
further aahigchdndl rdbified NG: ra0iEHg @6lypk G kbyd brgati bBd dnd Etadid WRrirglahanr &R yddisie.
[0009] lzaicusanng uhfsd@frogeptate.drug, it is desirable that hG CSF be stable and
remain in the blood long after admnis- tration and its antigenicity be

att quuatDéa‘\“é@ D\ﬁé‘Pﬂ'PTM %&Téﬂ’él”‘é’EHUP'N ng and/ or af t er I yoph| I | zatl on for the
practi cal

[(@%2] ﬁtas |nv]er6|Pn ;{rcm,gfs rpol P! pt chgF 15 allfttle on uqstm'tlon ofW N
b 5P Dec LS Sguets wgg w@i\ aa“-‘ ?c%veﬁnﬁw?% 10 [0020] An

obj ect of the present invention is to provide a pol ypeptide having hG CSF
activity, which shows excel | entRi{@Ha@id¥tyFzand a long life in the BYood.
[0011] The inventor of this invention has found that when at |east one

am no graeHn Rs & al@d® brisReRY! brele; haan op@ndhaksbk pos@iadintagerd Xis DNHdGMR, cal | y

nodi fied, the resulting polypeptide stays |onger in blood and stable during
and/or after |yophili- zation than the unnodified polypeptide. DETAI LED
DESCR PTI ON OF THE | NVENTI ON [ 0012] T% R3nvention provides a nodified!

pol ypepti de having hG CSF activity is avail able on substitution of

at | east one am no group of a pol pti de having hG- CSF activity with a
group of the fornula 15 Rl f OCH2CH3] R2- (1) wherein Rl is an al kyl .or
al kamoyl group; n is an optionally va?_i;g%_e positive integer; X is 0, NH or
S, R is 20 25 30 35 40 45 50 55 [where is OH d, O(CHRCH20- R1
(where Rland n are as defined above), Y nay not be present or represents

Z- ( CH2) P@®e R{ whie CeOZ(GHCHOG—BF (Wi Ryerd n pre pssiefmpd bl Omaanétye praenit etldresepiosi t i ve
inte er)Z]CHabPO((\@@J)eZJS(@-!ZND@@PQWW@G'W@HQMGF@S"UF intggen, or(@)a(¥HoRq ey
vari abl é? bé\?g'i ‘\?E”?”Vlt’aéﬁ’é*rp)’s“""b'i“ﬁﬁ?i Ay der W&‘Fa'%ﬁ?d&e%QﬁePtld%E”?56'?‘?5’8[5?’“ Wi s | not

pr epar edut3BIIYS]ne, depl el ot 06 G35 B4 Lo TSl b2 2 pGRLLde
%ﬁ ﬁfvmmd qh%“mwn‘? 28 L e yfbﬁd E%ngy t’tyafxue;( such

havi ng (?V

as a p@ é/al}%lafadn &sid Ythe%ﬂwm% TbddOsnétnl, a&eelqwﬁﬂﬁ&‘e Qwam|hJ'aC| tﬁ'eh -c8F A

pol y peptabigivad étivh AdoR 1Ul3£lﬂaol}&51 JSGATERIH 1 191 aino hoRadsldues QM NABTNAG ofEd hint €51 due
of the abi mQuead stowd @R e Asdadun the BbolegblygptbiesathwhG-hsrdeataives dekdribed irofP-Aam no
aci d, e.2¢pi53 RRA-PRBESK WRIeBTVRE rapelse lolaonayed- N Table 1 b. or a pol ypepti de
deficient in 1 to 11 amno acid residues at the N-term nus of the am no
aci d sequence shown in Table la. Aside fromthe above pol ypeptides. the
hG CSF derivatives described in EP-A- 243153, EP-A-237545 and WO A- 8701132
can al so be enployed. 3 r 0 2 DEdl 2004 5 EP 0 335 423 B2 Table la '
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X Thr Pro Leu Ay Pro Ala Ser Ser Leu Pro G n Ser Phe Leu Leu Lys Cys Leu
Gu 110 10 15 An Val Arg Lys Ile dn dy Asp Ay Ala Ala Lou Gn@gﬁ@@
Leu Cys Ala Thr 20 30 Tyr Lys Leu Cys His Pro Qu Gu Leu Val Lou y
Hs Ser Lou Ay Ile Pro 40 50 Trp Ala Pro Leu Ser Ser Cys Pro Ser n Al a
Leu Gn Leu Ala Ay Cys Leu Ser ES®3B4BB2G n Leu Hi's Ser Ay Leu Phe Leu
Tyr An Gy Leu Leu A n Ala Leu Gu Gy Ile 80 90 25 Ser Pro Gu Leu Gy
Pro Thr' Leu Asp Thr Leu G n Lou Asp Val_ A a Asp Phe Ala 100 110 30 35; 40
45 Thr Thr Ile Trp Gn Gn Met G Jebld lau Gy Met Ala Pro Ala Leu G n Pro
Thr 120 130 Gn Ay Ala Met Pro Ala Phe Ala Ser Ala Phe G n Arg Arg Al a
Ay @y Val Lou_ 140 150 Val Ala Ser Hs Leu dn Ser Phe Leﬁﬁ Ci;lu Val Ser
Tyr Arg Vak LB Pap ey fly Rrgfla BegoSer Agu Rro, Gy Ser Bhe Lew bep Loy Cys LeFlinp ) 50 55
Table 1 b Position of substitution (anmam no hG CSF derivatives acid of
hG CSF) a)b)c)d)e)f)g)h)i)j)k) Position-1 (Thr) Val Q/sTyrArg Asnl i eSer*Al a

5 R e 5 AT T S

a)b)c)d)e)f)g)Xh)i)j)k) Position-3 (Leu)d uI lelleli eThrThrGI uThr Thr Thr
Position-4 (dy)LysArgArgAr gAr gAr gAr gAr gArgArgTyr Position-5

c ot St aoFRlRTeR e Pro
E Qr’gLSZ; S:; SZ’F%Z%V;E%&@? Sg%g%é gﬁ é‘lé?lge%i Lgmujfﬁy His Ser Leu Gly lle P

Trp Ala Pro Leu Ser Ser Cys Pro Ser Gln Ala Leu Gln Leu Ala Gly Cys Leu Ser

60 70
20

Gln Leu His Ser Gly Leu Phe Leu Tyr Gln Gly Leu Leu Gln Ala Leu Glu Gly lle
80 90

25

Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala Asp Phe Ala
100 110

30

Thr Thr He Trp Gin Gln Met Glu Glu Leu Gly Met Ala Pro Ala Leu Gin Pro Thr
120 130

3 Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe Gln Arg Arg Ala Gly Gly Val Leu

140 150

40 Val Ala Ser His Leu Gln Ser Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu
160 170

Ala Gln Pro
45 174

(X = E or Met)

50 I

Table 1b l
Position of substitution (an amino hG-CSF derivatives :
acid of hG-CSF)
55 a | b) | o | d | e f) 9 | h i) i k)
Position-1 (Thr) ~ |val [cys | Tyr [Arg| * | Asn| lie | ser| * | Al

* No substitution
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" No substitution 15 20 [0014] Referring to the chem cally nodifying group
to be used in accordance with this invention, the alkyl and al kaﬂmﬁg 00
groups nentioned as protective groups for the terninal oxygen at Fé
CT ta al kyl groups (for exanple, net h%/ ethyl, propyl, etc.) and Cl. 18
al kanoyl groups (for exanple, forﬁ?}ﬂ” é%?e‘izyl propi onyl, etc.). [0015] The
positive integer nis not nore than 500 and preferably 7 to 230, [0016] The
positive integer P, is not nore ThHat® o®"8fd preferably 0 to 6. The
posi t i VEpdshérgabstftiongankmisen|1 to 18, pref enab$fdedvaives 6. The nol ecul ar
wei ght pécicvanadesrhem cal |y nodi fying group is not nore than 30, 000 and !
preferaply in the range of 3,0 tf) ?eS) OQp. $00Ly [ The ehemcalj y| wodi fied
hG CSF ef—thiss h]f(itéu)l ot—9 & Ul.“éb te SR 'H’i]reyGIIU Tho Idﬁrﬂ @t TOTHr Of

hG CSF i th t fdrmila, 25,30 35| 48 4By Riard ORRCHR) >n X
"ZN ) I};@:m%?ﬁefelncg A | oy R«i’rg B3P AR5 A9 4Ry Riard DRIGACH2) >n

-

ber Ks@NdsdR3 s3F eas (dediiined | wer i nbekgrie or by
condens atr on PRditioRé7 (R Wt & g %,bogyrl | §ercrc§ed akr fggrnwsea (skd [Lper | ser _
R140CH2EH ; (GJQ)( COON \ I I) wheretrnm R, —X —Tmand—f—ar e aS
def i ned hNéF”bs‘"""‘bef ore or a car boxyol ic acid of formula (IV) R3 R - |

(OCH2CH ring ot emicall VQ ifyin é:u % bg%k'ac t%(rc%kvnnl&nveﬂon alk%and@ﬁan@;nd p are
as def i %‘éﬂheﬁfﬁ'{;ﬁ et 5 meé, { talkﬂ&odpﬂfon&gmﬂ@ﬁ&@rmd Wi th
lysi pe Fi i al g xar?mefo dcglﬁ pQ:ErorfypétéT)‘u a (1l1) can be prepared
by Cond?dﬁd]ngheﬁ;gsnk?ﬁ'(]r%‘k é?et 5bbang WaeE®Ri 0 38, N and X are as defined
above) \dotd) CheasaLHve Gregdhk Rmbtci@re[ VALl mwampreraabrym to @tThapasitvEhreayerstis omligtt t&r s,
773-776 prefeﬂa9r8®t)os TAb maévorsileight ofAaid enbmieally modfldp prrlis notfmoRitegh 83100 erld PEItERY 8t ry 252
(12) 357885684 3001PPP0. This halide is reactive and can therefore be .
direét| yooma&me@denwarmoeﬂeab@ GEFeorsbip iBeentiamiv PrRRYCIRCS” eXaimPle BY GPRARTSgton o BB TR WM he:

car boxy/gingida@fm§ (!t ormul a (111) can be prepared by subjecting 5 0 2 DEC
20041 EP 0 335 423 B2 R140CH2CH2),-XH 5 10 15 20 wherein Rl, n and X are as
defined hereinbefore, to dehydrativeRsondensation with a carboxyl group of
an abkanedi - carboxylic acid or ‘r’ea\ tion with a hal ogenated nonocar boxylic
acid so as to i Ri+@sticend) s ylicngroup or to an oxi d&ffbn reaction of
its termnal hydroxyl group to Qn_-y_grt the latter to a carboxyl group. This
carboxylic acid is not reactive an st, therefore, be activated before
use. ﬁ‘-érhl s activation of the carboxylic acid can for exanple be accom

pl i skHed by convertin to an acti

N hydr oX\/&8ER Ry W(Fﬁd@ege ﬁdﬂvﬁwﬁrﬁg}’ﬁfﬁ? Ral °°n°$éas§“°nf’ h% r&aFvgtﬁafaehbgﬁgg?j{og? oi'e.

p-ni trophenol or the like, a mxed acid anhydrr de vvlth i sobutyl
chloroformate, ethyl chl or @&t CR&(CH:AKEEr to an acid hal i(“ae usi ng
a halsogenating agent such as thionyl chloride. [Al of the above nethods
are descihkdig@,, n, X, mand ¢ are as defined hereinbefore or a carboxyolic acid of formula (IV)

40 N——(

Ry~ (OCH2CH2) n~X —</ (1V)

N—-(

wherein Ry, n, Z, X, Ry and p are as defined hereinbefore; provided that condensation Is not performed with lysine

depleted hG-CSF.

[0018] The halide of formula (Il) can be prepared by condensing
50

R 4OCH,CH,),— XH

(wherein Ry, n and X are as defined above) with cyanuric chloride [Matsushima, A. et al: Chemistry Lefters, 773-778,
55 1980); Abuchowski, A. et al.: Journal of Biological Chemistry 252 (12) 3578-3581, 1977]. This halide is reactive and

can therefore be directly reacted with a polypeptide having hG-CSF activity.

[0019] The carboxylic acid of formula (Il1) can be prepared by subjecting



[
for ‘exanple, in Peptide Gosei (Peptide Synthesis) (Nobuo |zuniya et al.j,
Maruzen)]. [0020] The carboxylic acid of fornmula (1V) can be pr@ogwagpy
condensing the halide of fornula (I11) with HZ-(CH2)PCO2H (wher P
are as defined above). This carboxylic acid of forrmula (I1V) should be
activated before use as well as EM&#353R3Bdrnula (111). [0021] The
chem cally nodified hG CSF of this invention is preferably produced by :
condensing hG CSF with the car bexgtH,cHAcixH represented by fornula (V) |
R -(OCH2CH2)n-X N / /[ N\)'Z-(CH2) p000H (V) N R -(OCH2CH2) n-X 25 whereln

RL, n a%erén ﬁ.l’ ﬁ"al‘%& aQeeag Idiglﬁg hﬁg%\é@r’e IZde'h)ﬁi 9Ve ctﬁd EanMﬂmﬁ‘an fcu nT Ql%%nal l Yy
vari abl %a@&ﬁkhéué’@ rdaBb GBI a- hal eedlmo ogarg |I(.SaCHQ Xspl@mréogc% :

acti vi t yexiligoraetd@d ofﬁtb%rn@r&%ﬂﬁ@oxﬁ%ﬁﬁ 19 Bekrialidneleo é)d'arb@gltgko\é@ TREL Vcl igisagi d
conpoundesdctive &d Pl Hafetoie(d adlivaiek Befdr@lsé. W)is dafivatRn §f he Jdtxylid aBBEan toxarddEdE Bdcor@f @M NO
groups pisbeidmtoniening hie amaslivy pegp tvithcler erapiple ONHyeroxyS€kingrtind, N-tyerodybhtHzlifie, lihgdraay-1 owed

t 0 r eactbepiriggol¢, emirerhabiertee ligd, a Wixdd@ci@aNydride i ibuhdhipromiae, elr@iChicraipralatpédtié t 0 10
for 1° hd‘tﬁ orqepn geid hgligo 4sing g F%W‘ﬁ‘b??nliuw@TE@Y'HWW%LA“V/{M@P@WQW@ epeisicrbedl |
cheni cal En\i ‘él' Pe 4 ‘Ge' plidp V” ?sﬁd‘U&t@ﬂ'z“’%‘@G% Manepea)].p eactl on r oduct s off

hG CSF H (w yic\é paéjgg ch:)%e) iI’lﬁ;épar glbi)c,:(afcrd IrnquI{;F eI(i)ac :r”::a g::;rehe

car boxylug.é:as at P rmu ,” r(efiﬁ yrand (bf)\y)) er | na referred to as

Chem@a'[éﬂ!ﬂ”ﬂﬁ@ brﬁéinﬁ@'du Emefc%# bootnid %vlerlnln @‘E&Qrer(aﬂly\@mdudé@%‘é‘r%ﬁs}ﬁ?ké’ cSF &9%4] The
degree hnédieBdicaestidibf kfak vpn can be ascert-ai ned quantitating the

anount of decrease in free am no 35 groups with trinitrobenzenesul fonic
acid or nonitoring a change in nobility of chemcally nodified hG CSF by
sodi um dodecyl S%NT(QFE‘Z? S)'XT}_ acryl am de gel el ectrophoresis. [0025] The
chenftal |y nodified hG CSF or é ivative thereof is used as a drug, i.e,,
an injectable solution, which @p&CRy) JoPOHi ssol ving i (wyater or an
appropriate buffer and subject) g to filter-sterilization. Wen the f
nodi fied hG CSK of P %regﬁ invention is |yophilized, the |yophilized
product is al so dsso ded’ ™ water or an appropriate 40 buffer and
filter-sterilized to prepare an injectable solution. [0026] The conditions
at | yophihbreiz Bt h @1 Xareas tetdited p@vd, £ & 0l S16rINY afidgsd anioptoeadl. varkhie pdsyiaprdidgkr zat i on i s
gener al 119023 affy thie dohwertidehavingfhESSE patigly Btadded DEaipre-heptipgedfhalide or acitye Barfverie ®id dryi ng
at -20C CP'b°°€f€'”étP'°BP“\9a@19'a ﬁ‘i'%l‘é@&*’é@"@?“@@m?uﬂt ofiagEyo Sfﬂftﬂ? resprhin tho golypeptide@oledyyr s,
and fu rtaﬁ ;E gi'c‘% ‘i’ﬁa%%ag'ﬂ‘)@m&‘fe 4‘\93 > Gprfe f‘@éo Sfa“‘SW 118 106/0 "PHISRr  fior
ereJc

16 to t ayreq q | f cS
deri vat IoYﬁrmLIQ %o%ucts gfjh Fréepj jjrl .a§v hereofwghlfL l|§eo ul(a||| dtlheecarboﬁcam | yr a

accept at{bo@qcaﬁé de&?&eoféﬁ@rh&a o%ﬁoat;o’ﬁ%a@ be@t%eﬁ by Hua §9§1 %ofl@éoﬁ‘e‘é&ﬂlﬂe@ ifdgents.
The BodighdugahithikmitkobdnzddEsukdRi acicloWdRthihgQithdnge iREEHIIR bisheHicBIY mo@rieaRG-88HHy kodiul  aN
anount abdegeni@redbdsy-pdya@yaniie gel tiectrpbesg, preferably from0.5 to 200 g, | to
7 tinmes [p2%e @ke chFnallydoditay 6G-GaIT or e Serightiypairedpinigiseres & frag, ke, muinjediebdisgidiers enicand
synpt om'%ﬁ'epﬁﬁ%byp%?"@m" weeD 28 p PPR@WRH”%WP@JQFW@‘Orf'h‘tﬂf‘?f’“@ﬂmh@bw resflifiadhe -

i nventi §f:°S1 ° LPPééV"BT"ZB& kviell 'tz?ﬂﬂr‘@\*f’é'sﬁ'f;%/%?"’ee PE‘@)” ?:IéF PRP&EEGe ‘are
bound’ t fée "ﬁb’? Pﬁzﬁ‘f ém?; éeraéi”ﬁﬁ?beé?'”t bfe and tri- type

he c:on nsa 1iZatio are no ular restrlc el o ili Llonl ra me ou
hG' CSF’ frre 9§ ETJO d’§ e},@for g at 036 al :Qrgii Zf g‘% r fo 4 ration

be aodR, XldiirBerOind €0 tmata véihum d@@ d £d15 1o¥ R&orr &§'2_'4 PQ rs.t ese types Of
ITDdI fi ECIOOb'@- CRFprdiBitioNE chemRely AsdisEERt oL tli-AAGH thabdi Rky coﬁthOa%gﬂlveJ Q6h asphar
det erari matdutally@tcepébiticerties, \Goiada! stabNizets r ddsdrgion-glavenitg ;géntsl Bhe @biticd @G-corIbt iy t he
f ol | owi rigertiendg adminbthreeie an &8t iT@snouret troetal frgn(NBO}00 fidn eretaebifech oo 200ug; yio( Lowr y,
0. H et ligps a wegiplitefasecyprientisppnginy @ate kel diestaapd syogom gIER paiitns 1)..6 0 2 DEC
2004 EP [@2§3§ccarggg IBQe T@glﬁd hﬁéE[Sﬁ e;épe Exvgtno]}d tel%notegilez g a polyethylene glycol (PEG) derivative :

are bound to each molecule (hereinafter referred to as mono-, di- and tri-type hG-CSF, respectively). The above-
50 descirbed modified hG-CSF preparation may be a mixture of the mono-, di- and tri-type hG-CSF or these types of

modified hG-CSF may be used as separated each other.

[0029] The determination of protein quantity in this invention is carried out by the following test methods.

Test method 1
55

[0030] The method of Lowry (Lowry, O. H. et al.: Journal of Biologica!l Chemistry 193, 265, 1951).



30 [0031] The nethod of Laemm i (Laenmm i, U K : Nature 227, 680, 1970)}

whi ch SDS- pol yacryl am de gel electro- phoresis is followed by []ﬁj' ?]m]patl on
‘with a chromat oscan per (CS-930, Shinmadzu). [0032] The determ 0

G CSF activity in this invention was carried out in the foll ow ng manner.
Myel ocytes. were aseptically takdéiP f336/2xB¥% fenoral bone of male C3H He
mce aged 8 to 12 weeks (purchased from Shi zuoka Laboratory Animal Center)
and sus‘b‘@ﬁd@ﬂd?n a- M ni rmm Essential Medi um (FI ow Laboratories, hereinafter

referred to_briefl of fetal FBS
This cel 1%u g‘% fﬁ%ﬁ?e .u{&gureg]e 930 Wh'Ch U%v(?aga%vfarq? ée%e?‘? 531 nyl)on

romalosca

hore5|s

WOO' 5( N¥d0 QE ract] rpth| H\%ﬁtlo Qé”@afﬁ ouJ |RQU§J¥IJMnSg\anant l@yeDocyfé@l um

m the Qm@ralgbo@eq)rga@ EOHR AP Eged b 1037 GedkOpur&asedtréhisSoka Then,

prL@oo%FymﬁﬂaltCQnte? o MWBenda m SAGhirtuRERLaHal Mddiem (Fiokv LA atoridaf TR feBiDyr reyrell oCcyt es

not adswdaagi aOBME)|cOrtainig 0o sMelacbontetsarim aS)i Thistéieuspérbibruiertt.s xThicglsic $ he,
fract i onaypgiedvasiyetvoni(tyen Figer IWER20N G eko AnelChanipalisduetdestiy.) eplup BSickapdippubated
concent rired %080, ifc@e@3} 37Thierpo niingteq FenrodiVore-Yimedd 1 3 whe paserd MaotReBE ™ et al .
(Okabe, Wreretymyeiqoytes naizadesebed Maylampeohwerpobtafesrtha eftygnt. Thig geidTction was WERREWI of ' hone

mar r ow KR ‘éidiuﬁ‘e"d%‘l‘ fPeqiisy e9pRynt s, to a
m xt ure [ 3] Tassa b ro %/VJ poﬁ??c CE’I%E:'DB? ka%e \%glgen‘ nCGrQ‘E é%gﬁ%ﬁ?gi%gé;”p le
di | ut) ony I eadd: g of(f ? p%y &é Zaodou Qe ofGRIrySES 2 Pi@PAr ed
by the %”bg%?) ngQ&% AL ﬁmve-gnged[lr@s' rEéul u}%tmldgﬁnh‘éﬁﬁxeﬁ Wikhtah edual WbIRRGH .oMd B an
equal v olgetBar (Dkeddadamplniid No. d36H80 AR m ke @42°B@R a OBUEhriiod of 1eeesuD BB 1)
sol ut i orvap@dtiBliad inegksale! Madsie(N che o0l 4808276 xp Ofrctlis@el, ©f). Tha@islrves mbittinedinab%t ur e
was di stad, bubeet ai 3TtDiorey @yb-avdzhd nulvbar tficelerieh cohdidtinael 40Mp morg 4BOGR coyBd ynder (g
cel | 7 weidroscone=(@)ympUFH¥e0) difterthisyieleny ereiiting, ercheatanyiwgs garelibtakenypt op ABIERS Elice feWin37¢C £ or
7 days aniong- rvgwawu;r?@ﬁ:cws a@%ﬁ”@?ﬁjé? et‘ﬁﬁ%ﬁ%‘?'? ANy Bomdied psPeEck YRS
gggﬂt ggfgﬂj%&&gp%e ;g‘ EPQ{‘anﬁ} asg &&Hﬂrom ’th %qu forda‘fsﬁm éi@}g %th% IOQPMrm%BHQtI ng

e acﬁllty val NYn max sedlab & déM aIQ defined
acet pre_asg dnBlthls 9iue Sl’ﬁ!.% headﬂ |or$fh'az)dr9QEcﬁQanth aﬁ'cﬁfoﬁd‘oﬁ@@vordl@h@h@p&hr&l ni ng

by the gt Q 0@ nvé@t‘xl%)ﬁofén@f(un@b efth@KddQl@tTﬂespl.{gﬁc adBlity @hits/mg)ap &blestedit phendy@erat ol ogy
B, 339- ?;,%m M SQoefor i dentification. [0034] The. potency of each sanple

was cal qodsgit g6k bieing exdreles, canhe ckaplegmu b éimental pxertids greéurthenilystrgivastihiviig™f or m ng
test agiof,bltlkews confihved tatrtititheistope ¢ Hie ireenignvi ng 1/ 2 t he maxi num col ony form ng
val ué® of G CSF used as a standard was defined as 50 units and this val ue

was nul t’i’&ﬁl"‘f’lé?d‘ by the diluti on factor of each sanple and, for conversion to

activity % ¢0 mborl;g/bug gg afnjﬁgga /bR SR a(nms'sadsszqumce hbe
sarrpl e |n de&as%% h ec ermx Gind tRe BRLAMEYCaREN
40@,0,9;,Qg,gh,gp, -stirfirfg he foll ow ng exarrpl es, reference exanples

and eXpe[béalﬁjeﬁ’fh@.!mr@e(airmbre-SonaMd wasrrdrivedd by hn&wnsmmrabutoﬁeworaéulat Weight Joagopeand, thehon, but
~are not @pgIHC-Beed AR-e120DarKrid hasige s, refersedybese hiFlehdni edinear FIRNPRL Eo [F0° @936] To
3 ne of tonitdle Mslharatoe:. Thakteaically priiitONG-CSFreigiepidars PBIBT it g1 frestiesro! fhayt t he
ani no acPurieeiefddneeeresnoirl 5%) 'wasr%vbf|"éedIV%PSwa'éa°%'aa§%fe'SB° g‘g{fr 511 al‘f&'“he’?‘ca”y th

chl or'd- coef S PefrRiEahef o7e R BT BRILE "SI B AR PEIEE B8EFTSH as |
carried )?%IP[%J% at 4C for 24 hours with stirring. [0037] The unreacted:

chl oro- c%r?pound was renoved by ultrafiltration (cutoff nolecul ar wei ght

30, 000) [%&@ %Q@rﬁ'ﬁofSOWpﬂ& h!N&fBﬁ&k? Mhﬁ@%@ﬁxg(n%w’hbt(ﬁﬂwmihl’n b &8 seqldnék ) |
revers edsh%ﬁﬁﬁbl HRlwas 8kda4olig BRRIactig 31€lipRpireddf Refdreha@ EXE0Mte 208 the tealibriwas dagiedras
carri ed auitsclhre haham gahd.y nodi fi ed hG CSF pol ypeptide was eluted in the
fracti onjoes) attenstiditoO8EEmE! 10rrpTrs-HE!betfeq/f Noprenos sul'ﬁfe%éﬁtth F‘i@!“’d migtype wag t was
conf i r meeksioy "SI 200} é%?%mxéﬁffevéf @'rTos@P@&%%OMgnﬁ ésli"efaie%ﬁ“ 'ﬁ rist n}%ﬂﬁ’pl | y 40

modi ] edaw%? n‘%g %{ﬁn‘ @ata el oGm el i aastgg ogo |e%9

The psﬂrl{ dﬂHﬁ}aos'i of 1 ;.(Pﬁ g?%{ ammo'?'sllhis\; %ﬁ?% ‘ﬁbmp*‘pf 50
mv phosp E Vﬁ&r \5) f1 objgcp &fres %I@ESU\MM h\rotl@aflﬁm no
acid SeC]H HGfmont Wit ﬂlesI Li&s r@co\f@t@d u éﬁbdmltr@fItraﬁoh@ut&tﬁﬁdle‘étﬂar@ﬁéher

pr epar edyd dao: Reh 42 MR (AXRREh corceiadd b hrﬁe TR add b dni@sle OWAISeoRaY passedthroghud combn 4C f or
6 houss slchix Rlcks ot s&mcry[ih%@]aarrﬁa‘ch&ﬁulnaddu Wiih 0miofhodpOetarmitepphySiQogicdVbalivei(RESHC)

buf f er - O(pif 7.4 aeamo® RiewiMRGd/H, &tlaved fylpks8ag )i PBS fithe sema titwi ravn TireitkiyReckemitalls modiiad s ed

t hr ough &G-6%f paleptd@wad clotad IxfraztﬁmmgesmdmmW‘P meTEgueBamf of BWK}?'QZ‘F& ntyield

equi | T br Z#leThe di 4 maQ-ypRNTHRGIG-RIFPEYRIIIdan e fpBIF T L 1EF I de et piHOABT O gt a
flowrate of 100 ne/hr. Then, the colum was washed by passing 100 e of 10
mM Tris-HCl-0.35 M amoniumsulfate (pH 8.0) at a flow rate of 100 me/ hr
and, then, elution was carried out on a linear gradient wwth 200 me of 10
mv Tri s-HCl -0.35 M ammoni um sul fate (pl,—| 8.0) to 200 ne of 10 mM Tri s- HC
buffer (pH 8.0) at a flowrate of 100 ne/hr. The object conpound was
eluted In fractions corresponding to 50 nmMthrough 130 nM of ammoni um

sul fat e. These fractl ons were coI I ect ed (130 ne), subjected to

N e Y " Y Y 4 o AN NN N MmN £ A 1 N



N |
(2.8 cmx 70 cm) of Sephacryl S-200 (Pharmacla) equilibrated vvitE bg gﬁ\ﬁl
phosphat e buffer-physiological saline (PBS) (pH 7.2) at a flow é C ik 120
me/ hr, followed by passage of PBS at the sanme flow rate. The tri-type
chemcally nodified hG CSF pol ypeptide was eluted in fractions
correspondi.ng to 150 ne through 1E®008a5403BPBS (yield 2 ng, percent yield
7% . The di- and nono-type nodified hG CSF pol ypepti des were subsequently
el uted i1ﬁ5 PEoARRS (BFE! Same. %@@twﬁd %MP'@'GWW@Q@WEW PRFOMeIE . BB UPBIERR 185 e

of PBS ( aéyedn?gy%gsqgow? |,m-&| b tf;x ﬁ'é’ﬁ:ﬂ at dh‘[’f qc?ga?;vgﬁg\gltﬁéf 6 th@l@eggecﬁ? PBS
(yield ¢ o ¢ aml{de
gel el ectd ro S(rs'egE ) ﬁe °]e°“'es At P’ne Fi16-1 ype TG RSEPPIe BEs "gies % 8§/le ecul e

of the pghysthyl ene gl ycoI derl vat i ve car boxyl ic acid had been bound to
each nol ecul e of hGCSF, two nolecules in the di-type hG CSF and three
ol ecul gsoabn T8 Tvenelof 0. 1-M BoRE blker EI96) conkimPg ALIKA-E3F dofvat@aE T LEAkBPERIIntRIeMRS NOt
| ess t hanarii%wabadiéd s1tg @ the EOOANMEr01Bindd G0 Rlenct @xalrPle BEnde rddctidn s bdbte@at buf f er
(pH 99 cotfailhhong wittreerilyG- CSF deri vative (570 g/ ne) obtained in Reference
Exanpl e (04l heahterdBaivagstensnd ithdecemppditiprpredygt were (piye e w@blanluwafm@lﬁoemmbr@eExarrpl e

2 and t h&3p @53&9?’1)8}4 Ygashed ‘?’i’d’Ut‘:‘Pé’éF Sa'ismmﬂdw“h:wf'ﬁi‘f‘mftﬁcm%ﬁ‘ @H\ﬁh%'ngtéﬁtﬁa?*?ww%

1

ol he

[0041] -I\?/ﬁf# éntgv;%&?f éhr W T, %m['é u % s washe sin qut 0
r em)\lﬁd lrlaul;‘BF ﬁ fioé o{;v?a oﬁgg'rr?m t| c:a f Ilﬂgﬁfﬁﬁz 0
inter nalof M@%uﬂ% l@ﬂlsWCl H?M E/rtr ica mo ‘the
sane Nerpg. dytaa@epuzrms 5@&1 |ﬁjh@10n§ doHdsSon¥RSto mm b mugtbcm &%% J cm X

I

4.4 cm yafd186AEvaf Gy epsds-pidMertidaxgaletropdidbid th rrﬂﬁe&&ultlﬁ@ipﬁl Edufs - HCI
buf f er (dpihk Biy@)yledt gho! Béripanvercabexylio eidlHad begih fvind tol he Ripleduia @f tmleumsn davasvenashed by

passiFhg FR0y orthisoflyp&dide wek/hoTledsshapetl%. buf f er (pH 8) at a flow rate of 5 me/ hr
and, then, elution was carried out on a linear gradient with 50 me of ;10
M Tri s- PP fer (pH 8) to 10 mM Tris- HCI-O 4 MNaCI (pH 8) at a flow

rate of Boa T/EbrmeoT m'&hﬁ aﬁh fled e Iuted in

{1 act orlu it/ i 'J{%‘f . |¥b§ f)v%é” |
percent cayibdy lci % 6 nolik wW@ﬁrnﬁée” e cry am de gel

eI ect r ogbuasie 3hs adddator soind of 10 @MITERSHY) sumg 7mtnmama{sum (pHER thaRa@iithiQure ks t he

pol yet hydagaehalgy € aliuma @rzichviabé ong of @@yl xpgbri 650M(Tds6h) btﬁﬁbrh&e.nh owmis-Ho-0058

nol ecul emobnidnhe2EGHCBF aicdipy ke@tol \pemeFiTeen, hagolubhywasfwashid ly ppeiny [9e pit idemMas ; not

| ess 3 halis-" 90935 ERARPLLE sdfate (Y AP] at TtowS@e ¢FE00FTENED, ihih. gl pireserdedsuifon @finefrpH : 7. 2)

cont ai ni '9'57’00 GMries- Wbuﬁ% HI§ &La0sHo0 gé wa'?%ﬂ‘t“P\?é" mi"ﬁ’éﬂ"f%‘%‘a@ﬂrw *é’P@ ce .

ti 181 dingd t i
Exanpl e hgcn e Q ?ed it rﬁéﬁm, rﬁﬂ hci Sfa “"ﬁnﬁés'" |
Exarrple ﬁrt %ﬁ%ntrat ] aged }Eéo eh ryI :
Stirh ”Qezo 4l qwrat@ $dsORa @ 7’5"50% nth ggs BSQH & 7 M

anmmoni urms ahd @tyge prhitaf. fbhifiedthBSE mﬁs&phmvammadwf@ctmon@@ﬁ@@ ish rn@tug ha
col um (180 d¢ & ABX(yid6 1.8, pOfentydiople). Trayo pe@ioho-1pd Obited 05 OF) popibptickd erfeated Wt h

10 M Traugni-4Bred @.f3Bonk/b! 1 BmftmdughmBStd (Fiekt Samg( qetderByi€d 1AL and19p moNvorgh 2'® mdfyie® 00 -

me/ hr. TRspercethdelcidlolihves yited Resieelyagyla @s:sllelﬁfgm%s'wt Hihe m@nofyRg BgPeptide,
Tris "‘HCI °”®m%”'mf§m%w}hﬂws’lﬂ°lfdaftvé“ i?riP id heg! Dagn pquprjo pagh @olespie fIOBCREMAr and,
t hen, ;g er'i”péEPd%ﬂ‘P e 'e‘f”ieﬁ@ P UIRP BePERYEe: O PYYY IRACTRVEIES |

buf f er ( S BT an 400 me of 0.35 Mto O Mof ammoniumsulfate at a flow
rate of Emgpl_rg%/ hr. The object compound was eluted in fractions :
correspondi ngto 50 mM t hrough 150 nM of amoni um sul fate. These fractions
wer e colbagt a6l10p 16 soem,phdpHaje @@tegeH 1.2) cantatningdoo Li/hedt the AG-Csrudetdafive BRdiRe Wl ar:

wei ght 1AfeB06;Examphrid wasredeyRMI0ng(oAthg active @Ngr preigred inCetacen Exaanble d afdahe tctimewas The
concent reatied oglist &1 Pieds s wiagigiedd t hrough a colum (2.8 cmx 70 cm) of
Sephacr 0435 Aler oggition o8 ek €4 ma Trigs ﬁ’lefie'Wd‘ﬂ aEnopipre sy Q). the '@F‘GW"ﬂwﬁﬂsof 120
me/ hf® prTSP‘b‘U\é‘@“ '” §é é”b‘i’“ § Hlsﬁ‘r’% o F%W’a‘?dd‘f“éw E‘ Fli0-3p

m e of10m
chem Cal mfﬁ ate of ﬁgrz%vn ?gﬁtl arrle ut on a lmear L
COI‘ r eSp%’ c”ﬁm r d40 5 {oo % Ifaile b radH bt yl e: S

They Gheonjgdd nﬂ&ﬂ&ﬂats)!@@d |m lohslc6FE it ArGRRRb hn %%m%rﬁnﬁnsﬁ#&gsﬁnesequen
eI ut ed ifRctbrsdcleicOBted@bo hH 2 udfRted tbm@amgkuorl &ﬁmleéu)éhﬁ'égdt 18,068 merfbeh & BN (Avdi-el d
1199 andodS6d camedtatedieiPlne 2 Adbomsentrty buedindd wad pee@d thip @yh € &iftinn Y6i6@in fl40kAPg Seplatryvas
veri f i ed-199 (PFBDBaqrdbayittrategwiinfBet givv rad & ceomaphhologed iy pedaak of ABS attiesamoive- t ype
pol ypeptriteiéhe Uypomeniarit] reeeilade GORF edveerfits Wt inreeliots] W%ﬂﬂ@@m spamt heugh -
carboxylic acid had been bound to each nol ecule of hG CSF, two nolecules
in the di-type polypeptide and three nolecules in the tri-type polypeptlde
The purity of each pol ypeptide was not |ess than 90% 45 50 55
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EXAMPLE 5 [0044] To 100 ne of 50 nmM phosphate buffer (pH 7.2) gazgm'l ng
300 lag/me of the hG CSF derivative obtained in Reference Engm i
added 800 ng of the active ester prepared in Reference Exanple 4 and the
reaction was carried out at 4 C for 24 hours with stirring. [0045] After
addit| on of 100 ne of 10 nM Tri s-BRA@33p43¥R2 - 0 7 M ammni um sulfate (pH
the reactlon m xture was assed t hr oug ;%e . %mx 26 cm

butyI &L s gwf%% 'e'% dThf °\Wi"irﬁ°d' Nuig 1o
|elfn§?|8fri ?_r] A§ yleld and 1 u Was
amoni u 1e 5m perc 5 asv rme ore5|s nt o% I’m
washed &(yp éll eth]y ol cidatv e EHB}}EHdWEa ofeé\lle%f(pH
8.0) sat h@csf Q'Wmel @s |9 he | p fude@ hreetr#!feaules%thbttrr@ﬁ%p\ﬁ%‘épti@@-ﬁ'ﬁdp@rﬁy @bdch ON° a

| i near p@pasl aeemgndarfessmn Tr| s-HCl buffer (pH 8.0) and 400 ne of 0.35 Mto
0 Mof ammoniumsulfate at a flow rate of 100 me/ hr. The obj ect compound
was el uegaMALBefracti ons corresponding to O mvlthr ough 250 nmM of anmoni um
sul fate. These fractions were collected §250 ne) subéfect ed to

ul t r 8f i Prepasgtipnohyqreiizeten prodvpilobrbemioaty mpaiieg Ae-C @aneseageﬁ@%r iy Yl\/[LO (Am - con),

and concentr at ed to 10 nme. egérat E % § d through!a -
4 e as Ex the acnvee er prepare m Refer ne
COl um é %legﬁﬁv nreact '}z dstei%%sadg sltlon I gq re ??%7 Y@' g V\ﬁ t h
PBS at gybf eﬁuna Gt tﬁh BN w Rt 1 B ame
F1OWis T 3lifide (19 28 Ushg InY B GlaRHrR: hL:Yes Lo R ePRDUdsEe moersd el ut ed
in fracm@@@psdeqm.\ree,smsysueag,xgo&.;.&ﬁ&). me t rough 8 0 2 DEC 2004 EP 0 335 423 B2
5 400 nfooadf PBYofHyiaBbntveR calriefByt bydisdc@aaing thericed st sdiGipn intd bless diels, fragzti trovids &t y pe

modi f i edsottGr ESForp bbuspepitd atles C wervecugnidrgree of (Rfamort ir 24 hewrseaad fuefdviig £426hS of 420
nC t hr o@gvaake0 deae A8 alTelr 1dr 25 hawg, Asgeprerdmixgll ediugonotpe BEEFFROOPONEMERT BGYh 530
nC i épﬁvoahﬂsedmjhes ¢ 1P éa% Ph"'qat'°“wa@°t\>"é=‘rﬂ"‘rwe 8153; SEBEE HISHER y | ani de

| el eét' aéss @ST"PP 'V°F1“?‘§g‘f 65 ¢ éd 3ol rge f
gel ele ﬁ?@ Vle% 5|dua|G ?tg: ma ?g& d;ﬁ%deacn%ed?neg OundE(éHII e O

t he polxe detfva |ve oxy |c aci een to each
nol ecul Tactid Weﬁple@&g Lcﬁ\ﬁ(y fo 'fhetagfl@tygéforg M&fﬁhz%h YRepheaL tr@'fb(ljowlinbr ee

nol egul (g a{,oﬂ tri-type polypeptid he purity of each polypeptide was
not | ess than 90% EXAMPLE 6 10 Pr epar at| on of lyophilization product of
chemcally nodified s havigger sdabithinddyntdnaer eaf [ 0046) In the. sane
manner as i n Exanpl eaﬁs'd%hm'ﬂ ?@CSF Aoty tretoredyorndizalignt h 'E(he active ester
prepared in Reference Exanple 2. The unreacted active ester and its
decoffposi ti on product were renoved w(agpz an uI traf| ltration nmenbrane YMO

(Am con) and, then,—the—nternal t-ed—wht h 50 mM phosphat e
buf f er contai ni ng Reeerfiahy ‘ié’"pé‘“ﬂe ?hierﬂ'ﬁ\a”‘f’ﬂ‘iq”"ﬁ @YCS#E’?%‘C)

rng' tlhe sanme nenbrane.
The resul ting sol ut{i on coftn@ieni ng 20 BeS)wajﬁqﬂ*étv@ff)attﬂmedldéﬁSr ed nodified

hG C&F derivative Wwas subjected to Iyophil IdZﬁtleﬁys 0Q4<1l The

| yophi | i zati on was \ﬁglcl ed—out—by |uc, “;lrr%]g g no-bgl: solution into
glass vials, freezin e vials at C pss—f-of—2—hgurs, drying at
-20C at a vacuum dedifi@éFU‘f“ PEBO niTor I fESr 240 hdur € ahd Furlt her drying at 20
C at a vacuum degr|ee-osf wB®EaWorr for @4 hsarg. As a céntfrol, a m xed
sol ufion of the hG &epé—m,gnqmg,ﬁgdxgbg,yl ERg gl yggol ZQ; WaS Zyophilized in the
sanme manner as above—Fkaeh—yrephiti+zatiomrproduct—was—attowed to stand: at
65 C and sanpl ed afaspakJmQ.ghlon&@p@,yﬁLy$e.ghtIh&ssanpl ed | yophilization product
was di ssol ved in 50 zsMnphesipdss erpbufdgrmégF 7.2) to deternmine the residual
G CSks activity in accordance with the above-described nethod. The results
are showXAWrPEVabl e 2. [0048] The residual activity rreans relative activity
to the activity before |yo h|||zat|on and defined as the following 25

equat i orf"PHERT YiNPRRIZRnFoclst R PrapertaT ot HEST ATCEl(a %ab"'ﬁ?%'f*%lual activity (%

= ACLj Vi Def.or &ml ORI R Qe A0 e d i 1 a%ﬁv% Gremteali lEty
of 1 yopi ‘1‘?1&& ﬁ&%m A Y mm' i wainl e ineddetnl Vi Y

(99 at teximek ol THe §hprilafion Wad Vasied outdaederiBbAYHEfarfbRt )Ssan d\hﬁva@ﬁlﬁww th PEG
1) 53406<dstand at 37 ° C for 7 days. The results are shown in Table 3.
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|I

hG CSF wi th PEG 2)48332113 Chem cally nodified hG CSF102573525 Not es 1)
2.5 parts by weight of PEG per part by weight of hGCSF 2) 5 ﬂo}angﬁsmwl
wei ght of PEG per part by weight of hG CSF 45 EXAMPLE 7 Preparation of-
| yophi li'zation product of chemcally nodified hG CSF and storage stability
t hereof 50.55 [00491 In the sane BFeR38A23BR i n Exanple 4, the hG CSF
derivative was reacted with the active ester prepared in Reference Exanple
2, and ‘chem cally nodified hG CSF derrélvaat' ve solution was obtained in the
same nmanner as in BempLe_ﬁ—Ihe—Lyep%—LFWes—%lrrl ed out as
described i n Exanpl e | SomprptaslieH episphmedistid G Brodtit) was al | owed to!
sE'ItDaggsgg 2; C forb|7 days. Theangsul t s ar e | Skowumeadtiviy Fabl e 3. 9 0 2 DEC 2004

3 B2 Ta SCor deivard OF age stant Ty 0T85cnem cally nodified
hG CSF (37C, 7 days) nggh 2 al getivi-ty (% hG-€Sh derivativess hG CSF
derivative with PEG 1795 nECEevHEEPYAt | ve with BEG 2)88 Chenically
nodi fied hG CSF deri yaeLsed0ouiiotedc1) 2. % part $8by wai ght of PEG per part
by wei ght of hG CSF [ZomaRahiia R¥.ceghle 0T PEGoper part by weight of
hG CSF 15 REFERENCE EXAMPEE—+—Protuetionof—2-4=brsto-met hoxypol yet hyl ene
gl ycol ) - 6-chl oro-s- trh)az.sameywa&ofzﬁp{rﬂ%oa]gm&fn;cinoo me of dry toluene -
containing 10 g of anhyerousissces amtoardenatse was di ssol ved 20 g of
mononet h- oxypol yet hyl ene gl ycol having an average nol ecul ar, wei ght of
4000 (Nipﬁ_?_ﬁ?EN@EEXWEFats) and the solution was heated at 110C for 30,
m nut es en anuric i de_was added an h
neat ed_ AreeEie  ape e Rmgal e Bl o iltered offe

on residue was filtered off,

fol I owe odi’é{] ff‘dﬁ!b bob 90, RfueR 0T ?ofg P ST LR B GRS 20 bkl | ON.
%%Fa er e le&ﬁy\ﬁr of@@f(hlb&ﬁ‘@llaQJFaR § @4 RIh RiEdteat O,

The pt e

recover o@: fS)r 30 %?\L%esbfr@( CHOHRY oh&}wmhly@& 036|828 ano@leyri@te) wabhaaleh an @ srtai azi ne

(yield 5@% TheREk Glz WeANEYJE, 12I0vad byRdadih ofSYavhére sdtrsieudfether to cause precipitation.

nonomnet hex yrmhgxe&als vésequavitigleyecortisng cfoptriglm dibehty drope y&art 4 sl @nnet@xs@slveéw'er[eoos 1]

To 50Q, mﬁylygdl) ecthigros-gkareielos@®le added 20 g of thoroughly dehydrated

nonomnet hoxypol ethylene gl ycol having an average nol ecul ar weight of 5000

(' Uni (igo('%ﬁ%gﬁ@%h AMEPLE 2 g of succinic anhydride and the m xture was refl uxed

at our under reduced pressure
c\Syntil)em of moname %OI!VO U&L ﬁ% é}%soﬂc hr%)éwcclbrﬁf'nqde%ttgr h p

and t he Tesidue was Tze y addition of 30 ne of ,

met h}PP e”[@os?]h 119 Ed ks dr;rtgurlnmvé“‘fe Was 28416 ermﬂ;gg’ddﬂﬁra@ﬁ meHoyhetBdxfpyilet@bhe@icd RviRaus e
preci P t Alabdddye mdiE@iar wRIgR G 50d0t (Blidd CuBiSe) BrRiIgySductinlc ladhgdlidd aname mmmdayalaseerexed at |
chl or i detsetchytls hethere tduedd vasBistineatlof ender retiuc8q préssure @d i esidub@agthqraugry sglubdlaesut | 5099
of succi yyhdtoed smnwmmh@xmﬁw@ﬂwaeh@eﬁwww Ary Py gthey LP(?é‘l'sﬁny%‘@G” gﬁ*eoduct
(3.3 .g) mEbA00S woysERzeRIdTTHBRY SUREES 9! efhp(vglmeatios &Il BAsYer 198 g Idjapp of

o) JI’OX SUcCCi
dr y met hg}Fl@ﬂ@/'aﬁﬁ WWWﬁ@xypﬂ@;hy gtwﬁene c?y dé .qulo)vgj:i@ d%uft (ii&o E%ioof%alcy?cl;hexylcarbzdnmlc:]e

di cyc lo hggg)mﬁr%ie cc»gfJe I?Fe mixture was then stirred at room temperature for 20 hours. The byproduct dicyclohexylurea

(DCU) was filtered off and ethy! ether was added to the filtrate to cause precipitation. The resulting precipitate was
recrystallized from methylene chloride ethyl ether (volume ratio = 1:3) to recover 2. 5 g (yield 72%) of monomethoxy-
polyethylene glycol succinyl-N-hydroxysuccinimide ester.

40

REFERENCE EXAMPLE 3

[0052] A hG-CSF derivative corresponding to the amino acid sequence shown in Table 1a but containing alanine in
lieu of the threonine in position-1, threonine in lieu of the leucine in position-3, tyrosine in lieu of the glycine in position-
4, arginine in lieu of the proline in position-5 and serine in lieu of the cysteine in position-17 was prepared by the
following procedure.

[0053] Escherichia coli W3110 sir A (Escherichia coli ECfBD28, FERM BP-1478) carrying a plasmid pCfBD28 con-
taining & DNA coding for the above-mentioned hG-CSF derivative was cultured in LG Medium (prepared by dissolving
10 g of Bactotryptone, 5 g of yeast extract, 5 g of NaCl and 1 ¢ of glucose in 1 ¢ of water and adjusting the solutionto |
pH 7.0 with NaOH) at 37°C for 18 hours. A 5-m¢ portion of this culture was inoculated into 100 me of MCG Medium -
(0.6% of NaHPO,, 0.3% of KH,PO,, 0.5% of NaCl, 0.5% of casamino aclds, 1 mM of MgSO, and 4 pg/mé of vitamin

B,: pH 7.2) containing 25 pg/mé of tryptophan and 50 pg/me of ampicliin and incubated at 30°C for 4 to 8 hours.
Thereatter, 10 pg/m€ of 3 6-indoleacrylic acid (hereinafter referred to briefly as IAA), a tryptophan inducer, was added
and the incubation was continued for an additional period of 2 to 12 hours. The resulting culture was centrifuged at
8,000 rpm for 10 minutes to harvest the cells which were then washed with 30 mM NaCl-30 mM Tris-HCI buffer (pH
7.5). The washed cells were suspended in 30 m¢ of the same buffer solution as above and subjected to sonic disruption

45

50

58
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(DCC) with ice-cooling. The mixture was then stirred at room tenperature
for20 hours. The byproduct dicyclohexylurea (DCU) was filter@ggppf 200and

ethyl ether was added to the filtrate to cause precipitation. The resulting

precipitate was recrystallized from nmethylene chloride ethyl ether (vol une

ratio = 1:3) to recover 2.5 g (yiEAB33383BHf nononet hoxy- pol yet hyl ene

gl ycol succl nyl - N-hydroxysucci ni mi de ester. REFE CE EXAI\/PLE 3 45 50

o052 e e Lomenipoodin ey ST Shown

In Tabl% %% aﬁvlg |vewasextractej ﬁng %@n egand econslll %@b oihﬁ? anlr}EA rﬂAarston L

POSi ti Ol &gt G 51800 ki °8 ne |n rosine in

l'i eusof ahe gl yC| ne in p05|t|on- 4, argl n| ne in I|eu of t he prollne in

posi ti omreEeRERCE Seipes i N i eu of the cysteine in position-17 was prepared

by the follow ng procedure. [0053] Escherichia coli WB110 str A

( Escher iPehucton oiN-hydreg uiBiDitBqe eBErRNG) BF2:4104 {Onetpapeiyeiryvigne alyqol-aSrerrboxppb BDR8)- c 0 n-

t ai ni ngs#&iaBMAV®odi ng for the above- rrentl oned hG CSF derivati ve vvas cuI tured

in LG Medi um (prepared by di ssolving g of Bact ot rypt one

extract [01054] If@fchlmgegrqgmigbt@ew Frﬁ%&éemplﬁe.l 50Q’:mc \rl1va|n|n l ed al mot% rlcaCng t he

zﬁl ,I[JL:, gILF "% k&% tr(lég [En}{ﬁhg%s mnﬁuﬁreﬁ lrdj,m Trg: (egnﬁ%é:kug%‘%n rsB zﬁg@thgg tSI}(I) zf
E@ﬁaﬁ(;@ﬂ ded

KH2P¢A, e o ,;mﬁa% 6e ¢ crgsaeﬁl nrg aci re4 ge/ me - of

vitamn [ooEis} Trp;l-dpaer IZ))er\ﬁ':QQEJ@leﬂtor&g13'51 £/ HBRand Bo wafastmhamoadadamdadgxerm faf
anpi cl i kHeRecamt@artitin e ixadwedayartwaditd€iofiatss, ddred vath Bnhienuls S dium slilteger spddubieted toliatipn. g/ me  of
3, 6- | ndGhetiete yhs concertretel up rere@iraiafessene topBfivts walof thecalhoiyisfabig(VakpeycApyield §%).
t r ypt opfbaihisrebtaitadicarbagels acirdtfeid!50 melchnd Néveromisipeimio@ makerereoktizsfiet™f BV an.
addi 4 o ggm%ﬁﬁiﬁ'qgerseggzd t%%;%gu%&m ¢ DC?W@; t'g%y&% ™ eg?(ﬂﬁa;’;g% S%‘Aa& a‘d‘éﬁ‘gj’\{é
at 8,0 1 % [F%‘b shed

C f on an er uc ressuret (¢] L
with 30 W: p2 I%g;eﬁﬂfﬂﬁgé, ’bu‘ﬁ' P é‘j e‘h‘%
suspende d ' Re”'SAnme buffer solutlon as above and subjected to
soni e leggﬂg@Ame,[hlo 0 2 DEC 2004 EP 0 335 423 B2 (Branson Sonic Power
Conmpany's Sonifier, Cell Disruptor 200, output control 2) (10 m nutes). The
di srupt egectieidivitgans moyse REKedIA cAAESEO gradth prorugethctiity oBhXP@nicafymdigad hGGSHilNUt es t o
collect the cellular residue. Fromthis cellular residue, the hGCSF :
der i vat i[RPBEIwdsheasmermeeteead Example . fhp eCdCSFsdeflwatb? yas ageaha eV tser Ang e ‘W

h60d @fqueﬁ\r@ﬁs %ecor%ﬂosmo ?ro%{ct ere (#51° ng tr |tratlon Ira-P llls 800
?ﬁt984) ] meg; aasmig ti u&dﬁf@%ﬁ %U F ctg§ an?é&ﬁgg F@?:@% ,

din t T IA Qb 1
( | Vb) of mofifie ?Ecee irﬁ $ al a ag‘s@ dg' é’r@éa are hfv;ﬁ mT@tﬁ ypr Opy am no) -
s-triazine Va 10 15 20 00 T ['oride-conpound obtained in :

Ref eeence Exarrpl e 1 (500 ng) was di sl'abibved in 9 ne of anhydrous .
tet rahydlr of uran. Fhgee SOI ULT ON BRGicHENERMunivg frotR) |ONFSEURyN pkhtingl ey Ny | ami de

cont ai ni 'ﬁéc’s‘#der atwé y=ammno—butyricag oy and—28 e of tTgthylamme|and the

resultin & was stirred for 16-hours—Aftér
drying th‘@“em'ﬁfi"k@@f"edflﬁﬁ%rde'ﬂ’ﬁmﬁed pres&f’. 30 of net héf#ne chl 1i de and

gare
O

15 nme" of 10 mM phophate buffer (pH 10) vvere added thereto for tltlon
[ 0055] ﬂ’Péﬂ 'd?"a *h%\ﬁ’gvea 'iﬁ b‘ae ham' &F"V?% %%:
net hyl e Isw P e i é‘ﬂs s@f’ r fhgjyine sf'ﬂeedeé"eaﬁ"(?rq AP ‘f"""b" §e" oWer

n (4] en en T
| ayer was® ractl ona dS Pl Mous sodi um sul fate and subjected

to fidtrgkt owe dhe f| Itrate vvas concentrat ed under reduced pressure to
obtain 150 ng of the carboxylic acid (I1Va) (percent yield 30%. The -

t hus- obtiaikegd @auibgk)iceasietret (1Va) (150 ng) and N hydroxysuccini m de (3
ng) were solubilized in 1 me of dry nethylene chloride, followed by |
addi t.j ori0058] Ghargmethemcly wdﬂlwhﬁb@éﬂib@# tispfgnTeqtﬁeamnieiwe&seb%@msneqm'@tereﬂwed at
room t erfdH ernaﬂmae "F@F“hi@""ﬁ@m“@ad B%V)g‘ LABYS: THERIPIREs sprplada timgd iggryalsg g
et hyl etaﬂ‘é‘lhe )‘f‘ﬁ*‘é‘P’FiaPPP%‘t’eée oIS BT LI PIhiEP B R Snateggrinis-

t hus- f or'58 35 'e ‘fpﬁ?“éde\ﬂﬁg's‘@b’f’l ected by filtration and dryed under reduced
pressure to obt a| n 100 ng of the desired ester (lVb) (percent yield 67%.
25 TBST EXAMPLE 1 Specific activity and nouse | eukenmi a cell NFS60 growth
pronoting activity of the chemcally nodified hGCSF (111) 30
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35 40 [0056] In the same manner as Exanple 3, the hG CSF derivative waé

reacted with the active ester
deconposi tion product were renpved using an ultrafiltration
usi ng the same nenbrane as above,

[ Proceedi ngs of the National
(1985)] of the chenically nodified G

the i

and the unreacted

nt er nal

active est e:ng

mglr?g[ﬁ '?i'hen,

anc fluid was substituted with
PBS and the G- CSF activity and NESEP38AE2IBYrowt h pro- noting activity

Acadeny of Sciences of the USA 82, 6687 .
F derivative in the resi d_ual fluid

were ass . . : —4— ic:
activity (unit/nmg prot el"Teeeees oo Eut" BRBEBI YR dtth vity hG CSE

deri yat | velGam@d 00 %o Cheagecdldl y | nDAWBE ¢l o @RI ddiopdanpiveil V. 9% [ 0057]
It is eyi dent f_romthe atwwe results that the chemically nodified hG CSF
Iclerl ?/at ve retained |[CSF activity jadaifis{ mouseisbgneandrrow st emreellls. |t
s al so "_Eg# Lt —tihe—sage e Vgl TIVEe: 1Tad, & DTaw i, prambi 19 €H{gcl on
NFS60 cet Sl elr:]'cgd';;?re known to ghow C%?% -Z@e (asntwgr,cwt19 45| TEST | EXAVPLE
2 Letho:?{ Esrfgﬁ@{iw dcyte) 1ncregsing e ct '5p 55 |[ 0058] T¥1e same :
chem caly—+rodittedhec-cSF{HHastused+nr—Fest—Exanpte—1t—was
subcut anE;’éfgghyw,ig,gms_egpg,gtg,mgddm;,@,,,,d_CSH/He mce (male; n=3) either once oronce

a day forreo@Rsead | ve days.
the white bl ood cells (VBG
are shown in Table 5 (single adm nis- tration)
11 0 2 DEC 2004 EPp 1885 423 B2 Tahle 5 5 10 The ti

adm ni stration).

i n peripheral

The bl ood was sanpled at tined intervals:. and
bl ood were counted. The results

and Table 6 (repeated

ne

course ¢f WBC after siTmgime cadefiBStinterey wpeaipdadminyralngfleDosage a) (g/[VBC (%
of nor miT GEAI T 0T posEle@0d Sanpl i Wec o4kt Bdnvabonkd) Blogd saiRENenkd@2y$ 244872 |hG CSF
deri ¥atilvel075. 419Pmdid2§. 3166. 7200. 1125. 5110. 0 Cheni cal |y ;
nodi fied1061. 1179. 2859. 9169. 8186. 7177.4**96. 5 hG CSF derivative Notgs 'a)
The sa;re wei gm as hG CSF proteifn was adm nigsterjed. 4 -') P<. 0] (&tudent's
t-test) H5—Tabl¢—620—2530-3540-A5—THe—tie—cour ol WRG T 6 0dy
repegs ed "SET ni gtration (s.2%) E‘anﬁ?'séDosaggg'g) WBC (g/oEof noinal (;gshétjr ol )
Bl ood sadpling ilnterval {{ Day) (¢/mousetday) 123456 |
Chemically 1 1314 " ] 185.4* 148.7° 125.9* 124.4* | 1434
modified
hG-CSF
30 derivative
hG-CSF 10 163.0 2215 220.3 289.3 273.0 284.0
derivative
Chemically 10 120.9 181.3 1715 273.1 355.4 4423
25 modified
hG-CSF
derivative

40

45

50

Notes

a) The same welght as hG-CSF protein was administered.

*) P<0.05,
**) P<0.01,

***) P<0.001 (Student's t-test)

[0059] In single administration, increase in WBC peaking at 8 hours after administration were observed but whereas
the count declined thereafter to normal in 48 hours after administration inthe case ofthe hG-CSF derivative, a significant
increase in WBC was still observed even after 48 hours in the case of the chemically medified hG-CSF derivative.

[0060] in repeated administration, particularly in the low dose group, the chemically modified hG-CSF derivative
showed a significant leukocyte increasing effect as compared with the hG-CSF derivative.

TEST EXAMPLE 3

Time course of plasma concentration

[0061] The chemically modified hG-CSF derivative as used in Test Example 1 was subcutaneously administered to
C3H/He mice (male, n=3) either once or once a day for 6 consecutive days. The blood was sampled at timed intervals
and the plasrha concentration of G-CSF was determined. The results are set forth in Table 7 (single administration)
and Table 8 (repeated administration). In some experiments, a single dose of the same chemically modified hG-CSF
derivative was intravenously administered (Table 9).

12



hG CSF179. 395. 585. 191. 279. 1116. 8 derivative

Chem cal | y1131, 1**185. 4***148. 7"' 125. 9*124. 4*143. 4 nDdlfledINEKE¥E2w4

‘derivative hG CSF10163. 0221.5220. 3289. 3273. 0284. 0 derivative
Chem cal'l y10120. 9181. 3171. 5273. 1355. 4442. 3 nodi fi ed hG CSF derivative Not es
a) The sane wei ght as hG CSF protkR h333483 B&im ni st er ed.

")

P<0.001 (Student's t-test) [0059]
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Table 7

(sing)ela

eXper| rreﬂ i%bam?Wel&lapgésgproglp@gadrgistrekhe Sarre Chem Cal l y rmdl fl ed hG CSF
12 0 2 DEC 2004 EP O

335 423 B2 Table 7 5 10 15 20 25 30 35 40 45 50 55 Single adm nistration

deri vat i WiRadas roh RHs 5oy GIHQbtys adh

(s.c.) Sanpl eDosage a) (g/Plasma concentration (Units/nme b)

Bl oo sanpling interval 15°%P n30 minl hr5 hr7.5 hrl15 hr24 hr

nouse/ day)

mamaﬂsaf)ed (Table 9).

pl asma,

ome

x 104)

hG CSF1(0248. 3772. 72744. 5214. 01634 9dmifisir@iotec) vat i ve

Chem cal

25

30

35

40

|§é&r9;;feg- %sa@e?@ . Phabrh®conddatrfioae) Uﬁi%/nﬁa%lagna,xto“) Blood sampling Interval (Day)
(ng/mouse/
day)

0 1 2 3 4 5
hG-CSF 10 NT.d) 13549 692.7 9153 768.8 756.4
derivative

4.8 2.2 NT. -e)
Chemically 10 NT. 92.2 376.9 235.9 53.7 53.9
modified
hG-CSF
derivative

14.2 11.8 NT. 4.7 2.2 2.2
Notes

a) The same welght as G-CSF protein was administered.
b) Upper row: plasma concentration at 1 hr after administration Lower row: plasma concentration at 24 hr after administration
c) calculated from NFS 60 cell growth promoting activity (Half max = 50 U)

d) NT. (not tested)
e) - below detectlo

n limit

Table 9

45

Single administration (i.v.)

50

Sample Dosage 2 (ug/ Plasma concentration (Units/mé b} plasma, x 10%) Blood sampling interval
mouse/day)
3 min 10 min 30 min 1hr 2hr 5 hr
hG-CSF 10 1307 1356 901 631.3 563 355.8
derivative

55

Notas

a} The same weight as G-CSF protein was administered.
b) calculated from NFS 60 cell growth promoting activity (Half max = 50 U).
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nodi fi ed hG CSF derivati ve Notes

adm nl strered, b) Calculated fromNFS 60 cell
(Hal f max

i nt erval

a) The same weight as G CSF protein was

= 50 U). Table 8 Repeated adm nistration (s.c.) Sa
a) Pl asma concentratlonb) (Units/nme c) plasng,
(Day) (g/nouse/ day) 01234%335423B2

grow h pronoti

ﬁ%l@%o@ vity

x 104) Bl ood sanpling

hG- CSF10NT. d) 1354, 9692. 7915. 3768. 8756. 4 derivative 4.82. 2NT. -e)-
Chem cal | y10NT. 92. 2376. 9235. 953. 788.99(cotitled)i ed hG CSF derivative

13. 211. BNT. 4.72.22.2 Notes a) Jie «an@rabe(ight as G CSF protein was
adm ni stergd_ 0T Hpen 10 5

adni i s{ra aimple Lob’ééh:{é;r;és& ngssﬁg&gcgmggb‘rq‘ﬁ%hgét/rlﬁeok%@maak10* ) B0 déFnEl% interval |
adm ni strati on c) ca(cul ted—F+romNFS—60—<cetH—gronwth—pr u..mi g ct HVi ty
(Hal f max_= ) d) NT. ( nct™ est ¥T"e)| - do¥ecti G Lilm " Tall e 9
Si ngl e 18Pﬁ"}’?ﬁ'§t rlati off (i . )‘“@amal e%%age &2 gl Basmp BhcentPdEian
(Units/ £ pl asma, X 101) Bl oofd sanpli|jng i ntenqval nouse/day) 3 mnlo:
m n3® m g hr5 hr hG ¢SF 1018071356901631. 3%63355. B deri yati ve Notes
a) The same- wei-glht —as—G-CSF pr-ot-ei-n—vwas—adhi-ri-stered—o)y—ealewlated-from
NFS 60 ¢ 1}eesagerwg oLo RF QIRLL PG@GL i Vity (Half max = 50 U). 13 0 2 DEC 2004 EP
0 335 42§ cdddutediiNrSso L dombbndiind kB Jrar2nex L USI NGl € admi ni stration (i.v.)

Sanmpl eDosage a) (g/Plasma concentration (Units/mb) plasma,

X 104) Bl ood

S arfp| | NGogkd}t BiNéBase BrBRRRBdaMEouSadMindiddorTvHadE, titipRsnalagndentitibn dithe hG-CSF deviative
Chem calrdayrb06p3861 8d.4 2303822 byl B&6, thdd ihk credicdiEnésBid lheCSF\dartvativeeshowed
a gradual increase In 5 1o 7 hours after administration and maintained a comparatively high level even after 24 hours
(Table 7). Onthe other hand, in repeated subcutaneous administration, the hG-CSF derivative showed a higher plasma
concentration at 1 hour afier administration but a lower level at 24 hours and was no longer detected on day 3. in
contrast, the chemically modified hG-CSF derivative was detectable even at 24 hours and its concentration was higher

20

25

30

35

40

45

50

55

than that of the hG-CSF derivative,
[0063]

hG-CSF derivative gave significantly higher plasma concentrations as shown in Table 9.

TEST EXAMPLE 4

In intravenous administration, the chemically modified hG-CSF administration, the chemically modified

Specific activity and mouse leukemia cell NFSB0 growth promoting activity of the chemically modified hG-CSF

derivative (ll)

[0064]

(1) The chemically modified hG-CSG (IIl) obtained In Example 2 was assayed in the same manner as in Test
Example 1. The results are shown in Table 10.

Table 10

Sample Specific activity (unit/mg protein) | NFSB0 growth promoting activity
Unmodified hG-C3F 100 % 100 %
hG-CSF (II1) mono-type 58.0 % 50.8 %
hG-CSF (lll) di-type 25.8 % 35.0%
hG-CSF () tri-type 18.2% 21.0%

(2) In addition, the chemically modified hG-CSFs (IlIl) and (IV) obtained in Examples 4 and respectively, were
assayed as above. The results are shown in Table 11.

Table 11
Sampie Specific activity (unit/mg protein) | NFSB0 growth promoting activity

Unmodified hG-CSF 100 % 100 %

hG-CSF (lll) mono-type 60.0 % 46.9 %
hG-CSF (1ll) di-type 28.2% 246%
hG-CSF (It} tri-type 14.7 % 15.0 %
hG-CSF (iV) mono-type 68.4 % 65.9 %
hG-CSF (IV) di-type 222 % 44.6 %
hG-CSF (V) tri-type 11.9% 17.6 %

14
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Notes a) The sanme wei ght as G CSF protein was administered. b) cal cul ated
from NFS 60 cell growth pronoting activity (Haft max = 50 U). @MO%Z& I n
t he case of single subcutaneous adm ni stration, whereas the pl 2004
concentration of the hG CSF deviative reached a peak at 1 hour and
declined rapidly thereafter, thattP®33%#8Ehenically nodified hG CSF
derivative showed a gradual Increase In 5 to 7 hours after adm nistration
and mai ﬁ%silEﬁéWLéf’conpar atl vely high level even after 24 hours (Table 7).
On the ot g’b eat ?d subcut aneous adm ni stration, the hG CSF
deri vat %/ °°‘§‘h‘8ﬂﬂ%’ yéf)hcrﬁaﬁ' $°"T asma 20 concentration at 1 hour after
adm pi SFOB@’EI on but a | ower IeveI at 24 hours and was no |onger detected on
day 3. I'n "contrast, the chemcally nodified hG CSF derivative was -
det ect abl g)ex@iemibiy 2R ONE SSF AMotiifeS n GRABIE Dldsaibb iedtBisachingBrerio BAbanict hat  of
t he hG CSkmdief-zmadtioM@up, b © @3 mbumt df A6 figpeenioeISTha dipdd vesmgiddiabimed nteealghem cal | y
nodi fi ed ME&WEBSHn mdbmeralibbtdvateiconted. Theeesgil emrisiwah Inyablgndli fi ed hG CSF derivative
gave'signi ficantly higher plasma concenfrations as shown in Table 9. 25
TEST EXAVMPLE 4 Specific activity andf® Wﬁ?mp | eukem a__g_g_]_|_NF_$60 growt h -
promoting activ|ty of tH&eisieasHseslWas imiige PITIETHER ©SFE  derivati ve (111):30
35 40 45 [0064]} (1) Eheechem cabt s drbghhd edetbl) B SEaplifd ilténal ohtiai ned I n

Exanpl e 2 was agsayed in the same JEMMEL RS 113, T€ST ¢4 PXANDhE 1. The results
are shown in Table-10- Table-10-SanpleSpesi-Hi—- uct: vy —aRHt / g

or ot ei n) NFS60 gt BVRRIGBITSE i ni_ded i i t'9° Uhnod? £ il ed ®hGLCSEY009%4.00% hG- CSF
(1'11) nono-typebhc-0840) Ben®oybeGt CSE (| | [1ps dil - tippe5. 88385. 0103 HG CSF (111)
tri-typel8. 2921] 08€£r)) ditypaaddi t i1on, | t hes chemi7eal|l y1iAdodi f i%d thG CSFs (111)
and f91V) obtai nedes-CsF (Hxaypd es| 4 1and| r espect ivel y, were @8sdyed as above.
The results are shown in Table 11. Table 11 50 55 Sanpl eSpecific activity
(uni t/ ng [ ot sanhFBEO agaboratte cherdraty todigd B@ ESRsi(thendiresthingd ip Bxaees@IFID0 94.00%
hG CSF (| Ir¢specimgharetepi5ei60 10 041G 200G e 181 | | ) di -t ype28. 2 %R4. 6% hG CSF
(I11)tri-typeld. 7949. 0% hG CSF (1V) nono-type68.4 9%65. 9% hG CSF (IV) .
di-type22.2 %44.6 % hG CSF (1V) tri-Tenepell. 9%47.6% 14 0 2 DEC 2004 EP 0 335

423 B2 TEST EXAMPLE 5 Lemkftath@selcOnsnbineste)istenre seasi ng efflect 5 [0065]
10 15 20 Sample WBC (% of normal control) Blood sampling interval (hr.)
30 7 25 32 50 72
Unmodified hG-CSF - 143 131 140 104 118
hG-CSF (1) mono-type 161 152 143 108 137
hG-CSF (lil) di-type 163 120 200 117 120
35 hG-CSF (Il tri-type 184 128 185 131 137
hG-CSF (V) mono-type 153 183 233 124 104
hG-CSF (IV) di-type 120 156 212 169 110
hG-CSF (IV) tri-type 122 154 168 217 136

40
' [0066] Thus, the chemically modified hG-CSF and chemically modified hG-GSF derivatives of this invention produce
an enhanced peripheral leukocyte (granulocyte) increasing effect with improved stability and residence time in the
biood and, as such, can be used advantageously in clinical medicines, e.g., a leukocyte growth promoting agent.

45

Claims

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
50
1. A modified polypeptide having human granulocyte colony stimulating factor (hG-CSF) activity comprising a
polypeptide having hG-CSF activity with at least one amino group thereof substituted with a group of the formula

R,{OCH,CH,) X-R,- 0

55

wherein R, is an alky! or alkanoyl group; n is an optionally variable positive integer; X is O, NH or §; Ry is

15
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25 30 35 40 45 (1) The chemically nodified hGCSF (I11) obtained in Exanple
2 was subcut aneously administered to BALB/c mice (nmale, n=3; control
‘group, n = 4) in an nount of 2.5 g per animal. The bl ood was ﬂzrﬁﬁfé’ﬂﬂ/'atf
timed intervals and the WBC in peripheral blood were counted. The results
are shown in Table 12. Table 12 TER0 335483 Bdburse of WBC in single
adm nistration (s.c.) Sanpl eWBC (% of normal control) Bl ood sanpling
interval (hr.) 725325072 Unnodified hG CSF150132106107100 hG CSF (111) .
nmono-type 161 109 134 86 101 hG CSF (111)R3i-type 174 166 176 113 91 hG CSF
(111) tri-typel6113015213382 (2) In tR&§ame manner as above, the ;
chem,cal |y nodified hG CSFs (I11) a.n@(l\ﬁ obt ai ned in Exanples 4 and 5,
respectively, were assayed. The resul{,s-gre shown in Table 13. Table 13 The
time course of WBC in single adm nistratirgn (s.c.) Sanpl eWBC (% of nor nal
control) Blood sanpling interval (hr.) 728325072 Unnodi fi ed
hG CSF143131140104118 hG CSF (111) nono-typel61152143108137 hG CSF (I I I)
di - t ¥pel63HRETHE 1.l OFCHEHLOHR, m B4 epgrj areg %&%a@%&@@ﬂﬂ%ﬁﬁ%@%

nono- t ype BSHAE939 e 2 %S pr) “°d‘?"Y‘t %gf%ﬁ % @%
tri -typel 'i%%ﬁl é%%%%e"vm%@fmwmg o PR aé?ﬁ'd&? o9 PORBER 1 B P and
chem cal | CSF derivatives of this invention produce
enhanced pgL InE’JIﬁéﬁ% pJpﬁ‘o‘é%ﬂ%W1ewI‘(egrnainH|a@nglg)or'al%&@@&bng effect wit h i ITDIOVGd
stability and re&dence time in the and, as such, can be used -
advant ageomms hyditieipofbdpiite Gatlaim R élein A &S, postivéintegeBof h(ﬁmkré)mytaao growt h pronoting
agent. Clains Clains for the follow ng Contracting States : AT, BE, CH, DE,
FR, GB, 4l Tihe Inbdifie¢ kdlypdilide oSEIMGOWEEN1is a Apsitirsditdoprathopedrarejed de haV| ng hunman
granél ocyte colony stimulating factor (hG CSF) acti vi t}r'/h ng a

pol ypept® d&e ﬁ‘a‘I)erFIQ"'IIFIQB'@SIZC"%{P:I IWII?"E V“WP‘IFI oL BES HRUCY ‘”ﬁ'&“ngf ”8‘LI'ib°'% W& eof
substitute®®th a group of the formula R140CH2CH2), X-R2- (1) wherein Rl IS
an al kyle of .l kanQylordb@iPsombish h@rﬂodﬂﬁp‘ol%ﬁ‘dé&aﬁ(@r{e oftRIn® 1 RESdptidnMif inlcbH- eger X
I'S Ogs N 0&:&% w%%aﬂh%m thaIIy?acgg@e?@QiéT _

7. The pharmaceutical composition of claim 6 containing the modified polypeptide of anyone of claims 1 to & in
lyophilized form.

30 8. A process for preparing a chemically modified hG-CSF according to anyone of claims 1to 5, comprising conden-
sation of hG-CSF with a halide of formula (1)

35 N._(

Ry~ (OCH;CHz) n=X —/ (11)
N —-(

40

wherein Ry, n, X and Ry are as defined hereinbefore;or condensation of hG-CSF with a carboxylic acid of formula

(I

* R, {OCH,CHy),-X-(CO),,,(CH,);-COOH (1)

wherein Ry, n, X, m and | are as defined hereinbefore;or with a carboxylic acid of formula (IV)
50
R1—(OCH2CEz) s—X —(/ (1V) :

55 N—

Z—-(CH2),COzH

16



EP O 335 423 B2 R3 5 Y 10 [where RB3is OH, d, O (CH2CH20,-R1, where

and n are as defined above, Y may not be present or representsuzgﬂigmﬁpco
‘where Zis 0, S or NH and p is an optionally variable positive-i |
(CO-m(CH2) 1CO, where mis 0 or 1; | is an optionally variable positive
integer, provided that said nodi fEFP3pERRREptide is not prepared from

lysi ne depleted hG-CSF. 15 2. The nodified pol ypeptide of c¢laimJl, wherein
RL is a CrhagnBykglX 'i‘ﬁra”%ﬂ%E%?ﬁ&"}“‘“@?’%’i?ﬁ'°’e:§r°v'dleﬁ@a‘ﬁﬁﬂ "Ry BHEYBBMHE St I ai m
1, wher ei feR§e4S:; 'E)osulve integer of not nore than 500. 4. The nodified

pol ypept,i S £ O ed V08 e BRdsGy t hAN
100. %22%80 ]ﬁsa@éomc?% "mrp')stlanpg)tcéth &sala% 4 f’%iﬁ% Wl{ma\%hg(grxgl n It h‘%aresgr gu‘p’) of
forrrul a (I as a nol ecul ar vvel ght of not nore than 30,000. 6. A ,

phar maceuti cal conposition conprising the nodified pol ypeptide of anyone of
clains 1 to 5, opﬁl_q@@hbr Jig-gom bination with a pharmaceutically
acceptabl e carrier he ‘pha geut i cal conposition of cI aim6 contai ning
t he modified pol ypeptide of arﬁ/{) \2{_ (? nfibcéo?o 5in ilized form
30 8. A process for preparing a.chefm cal y2 ied hG CSF cording to
anyone of clainms 1 to 5, corrpr%_ conden- sation of hG CSF with a halide
of formula (I11) 3B1Z@PCHECEB) 58 R3 RI1-(OCH2CE2)n X --</ N Cl1 wherein Ri n,
X and, R3 are as defined hereinbefore;or condensation of hGCSF with a -

car boxy!l i Guaeh @, REndxakdBd bidinedEbové, ¥ isk1 8 RHZGHR) diroiob B )arebGpRile ikEgaN wher ei n
R1, n, X mand'| are as defined herei nbefore;or with a carboxylic acid of
f or mul a 10 W} pictdss defording GCRRZTER B, cHaractdrizedih INat-theZal dCR2F{VEOSRRY(d 8 caod@is DEC
1004' EP 0ed3@3% t28lyi8gidwh e presoniorRole ratio) &f 2 toX 00 tR@s thmanopnt gfreminpgroudeiresas i the :

her efhbef rolveeptids meleduid et thefmiaturedsHleNeIio 26t 8l 1maerplige of 4éar 7 S preferetii sy °T§é ne.

depl et ed HEPHESET0 1" 1 M SHPHCRIELE0YC (Ot AP g el e T etieTP B BBt PIET oG =" =
condensat i B#“EF hG CSF with a car boxylic acid represented by 5 fornul a (V)

R1- ( CI:HZIM Gsexf aq'lgasg'o%e Nool‘}‘eép%lypeéldé %gl%p% p‘é@nng a ﬁhaNacBlﬂcal(:%%%)wnr@x

25 leukocyte growth promoting activity.

Claims for the following Contracting State : ES
30 1. A process for preparing a modified polypeptide having human granulocyte colony stimulating tactor (hG-CSF)

activity comprising a polypeptide having hG-CSF activity with at least one amino group thereof substituted with a
group of the formula

o R;{OCH,CHy) X-Ry- ()

wherein R, is an alkyl or alkanoyl group; n Is an optionally variable positive integer; Xis O,NHorS; Ry is

40 R3

(AR
—(N:(

Y~

-~

45

[where R is OH, Cl, O-(CH,CH,0),-R4, where R, and n are as defined above, Y may not be present or represents
Z-(CH,),CO, where Zis O, S or NH and p is an optionally variable positive integer], or (CO)-,-(CH,),CO, where

50 mis 0 or 1; | is an optionally variable positive integer; which process comprises condensation of hG-CSF with a
halide of formula (11}

55
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I
wherein R1, n and X are as defined above, Zis 0, Sor NHand pis an ‘
optionally variable positive integer. 10. The process accordi g Epzﬂmai!' m 8
or 9, characterized In that the halide or active carboxylic acid conpound
is added to the polypeptide in a proportion (nole ratio) of 2 to 100 tines
t he anount. of ami no groups preseBP0i3p5 42882 20 pol ypepti de nol ecul e and the
mxture is allowed to react at a tenperature of 4 to 37C, preferably 4 to
10C, and at pH 7 to 10 for 1 hour to days, preferably 1 to 24 hours, .
whereby the desired chemcally di_f hG CSF is produced. 11. The use of
at | east one nodified pol ypeptiwgoi claims 1 to 5 for preparing a !
phar paceuti cal CR{PEXBLCHH) hg X5 | eukocyte growt h pr‘&rﬁiti ng activity.
Clainms for the foll ow ng Contract)'L State : ES 30 1. A process for !
preparing a nodified pol ypeptide havigg human granul ocyte col ony
stinmulating factor (hG CSF) activity conprising a pol ypeptide having
hG CSF activity with at | east one am no group thereof substituted with:a
groups of twheeif Ryrm¥ikng R3Be apQelines hsrein@teremcop%amﬂm?ﬁfm@%ﬁw&f FIRIOTER g
al kyl or &l%anoyl group; nis an optionally variable positive integer; X is
0, NHor S; RRis R3 (I) [where R3is OH O, 0-(CHRCHO,; Rl, where Rl
and n are as defined above, N (0Gy%CRYEX-(00) FREEIOHOr represents Z-({ICH2), CO
wherg Zis 0, Sor NHand p is an optionally variable positive integer}, or
(CO) -m( C"'“%ér;%?’, n,wgnel aré@s‘d@f_ingd Hafeindetorel orwith e?e@rb@@fc'a@d’lﬁ*ohﬁbla\(l_&)rl abl e positive
i nt eger; which process conprises condensation of hGCSF with a halide of
formula (11) 17 0 2 DEC 2004 EP 0 335 423 B2 5 R3 N R -(0CB2CB2)n X Cd 10
wherein Rl, n, X and R3 are as defineRryherei nbefore; or condensation of
hG C8F with a carboxylic acid ofNu—{mla (ren) :
R1(OCH2CH2) r, - X- - /(1 15 20 25 wherein Rl X, mand |
are as defined h(é‘?a%@%%i? or 'thﬁa carboxylic acid of #(I)‘?)rml a (IV)ERS

R1-(OCH2CH2) n -X --{f N zZ- (CH2)W H RIV) wherein R1, n, Z, X, R3 and p
are as defined hereinbefore; provided2r GB2u6R38nsation is not per f or ned
with lysine depleted hG CSF. 30 2. The process according to claim1,
conpri si NGweRRALN 23t RQAd Kire d3 GeiitsBirernbbibre Progiext aveyrdbreatacis tht reepmeisdmisee by
formul a (\gepad& hBRlcsf OCCH2CH2) n- X N / \ ?-Z- (CH2) pCOCH (V)

30 2, The process according to claim 1, comprising condensation of hG-CSF with a carboxylic acid represented by
formula (V)

- {OCH;CHz ) p~X
55 Ry-(OCH;CH;)n >/_N
N —z-(cHy)pco0m (V)
=N
40 R~ (OCH2CH2 ) p~X

wherein Ry, n and X are as defined above, Zis O S or NH and p is an optionally variable positive integer. L

3. The process according to claim 1 or 2, characterized In that the halide or active carboxylic acid compound is

45 added to the polypeptide in a proportion (mole ratio) of 2 to 100 times the amount of amino groups present in the

polypeptide molecule and the mixture is allowed 1o react at a temperature of 4 to 37°C, preferably 4 to 10°C and

at pH 7 to 10 for 1 hour to 2 days, preferably 1 to 24 hours, whereby the desired chemically modified hG-CSF is
produced.

50 4, The process of one of the claims 1 1o 3, wherein R, is a C,., alkyl or alkanoyl group.
5. The process of one of the claims 1 to 3, wherein n is a positive integer of not more than 500.
6. The process of one of the claims 1 to 3, wherein | is a positive integer of not more than 100.
55

7. The process of one of the claims 1 to 3, wherein the group of formula (1) has a molecular weight of not more than
30,000.

18



40 45 50 55 R - (OCH2CH2) n- X wherein R1, n and X are as defi ned above, Zis
O Sor NHand p is an optionally variable positive integer. 2£E€ &éo ess
according to claiml or 2, characterized In that the halide op

carboxylic acid conpound is added to the polypeptlde in a proportion (nDIe
ratio) of 2 to 100 times the ano@ERt038F48M2n0 groups present in the

pol ypept| de nol ecule and the mi xture is allowed to react at ate rature
of 4 to83AE st afrepaing Vhamtféuﬂif(b@ma%tjm whigh S‘~7° ”St‘tf’"t" po 8mag| ¢ APOYPEPIE ay s,
pr ef er abl 3?5 ‘?Lef"teB'”QW"’I‘Fc?ﬁ‘F%’“s i PROBFG Y IR RIB MR PO BTRE 'gﬁ FeR6 F'€d hG- CSF i's
pr oduce ess of on ,,ngfc,;,,gsa Cl 18
al kYL Og Tr: rocess m%al g F?cﬁtpgceswﬁpr%%sg%ﬂﬁg%e Lﬁ%&gﬁeg%d@gsdgﬂg{ ﬁt}% P

wherein n |s a 03|t|ve i nteger of not nore than 500. 6. The process of
one of the claims | to 3, wherein | is a positive integer of not nore than
100. 7. cikhe tpiacaiesingtonomengstaté ten cl aims 1 to 3, wherein the group of
formula (1) has a nol ecul ar weight of not nore than 30,000. 18 0 2 DEC
200410EP10 AIBGiAP@IyBPIic8 haying (heroRpessasulfcy cqane piiplng fagloy HECRE ey emprisng a
CONpOS| t i GPAYRRAHEVIpRNGCSEE SoU¥d Mifye ‘8B N pARPIOBPRIEF S WE‘F‘F‘? Wi e peiry R TR as
defined in anyone of clains 1 to 7, optionally in conbination with a !
phar maceutical |y acceptabl e carrite,nocr@cHan(étzprocess of claim8 whidh
pr00ﬁ§s conprises providing the nodified pol ypeptide as defined in anyone
of clains vefidoRipBRivd iREget KB of 104 drevi, Ry :
Contracti néé, Erg‘t'ganal% Juk)!;%?'@:'o%) ﬁg%}%ﬁgﬂﬂ péal ygeptl deg havi ng hurrﬁn

granul ocyte colony stinmulating factor (hG CSF) activity conprising a

pol ypepti de having hG CSF activity with g3l east one anino group thereof
substd tuted with a group of the formRaKI4OCH2CH2) r, X-R2- (1) 15 20 25 30
35 40 45 wherein Rl is an al kyl or kanoul group; nis an optionally !
varlablep05|t|ve|nteger Xis 0, ;. R is [where RBis OH O,

O (CH2CH20),; R1, where Rl and n are Es fined above, Y may not be present
or rgpresents Z-(CH2) pCO, where Z is 0, $or NH and p is an optional ly
vari abl e positive integer], or (CO-m(CH2)1CO where mis Oor 1; | is an
opt i onal | Yy, RoHE RABHICHYS, A, WhEgR ahd iy betled atihat maabide praeit brir@dsents

pol ypepti C&‘(CHQ cnowhe@tzesrxased\utahmm arl optnaigvadeelpedtiedintbu®]. GSFO)-2(CHHEE. wherdi f i ed
pol ypept i dreis 0br 10llisan prtidnallywiTietieiositivRteges providg thet gaicgtoRijd P@WGF&P%{WWParg"r"@iﬂp - 3.
The Abdi fllmepqpleymfpﬁ*de of claim1l, wherein nis a positive integer of not

nore than 500, The nodi fjed pti claim1, wherein | is aj
posi t i vé |WP§‘©‘E’Pd BAYPSRERE oFFImL!- ’("?fé?ﬁ%lég% %a'LaWd?f? Fed pol ypeptide of ¢laim

1, wher t he s NASivAintR} &R hak miedoght, of not nore
than 35 30, 0 6m°‘ggdg\lﬂyg?’p9§é)s% oerﬁeber e;l)saaibl ng Efg% har macehtl cal conposition whi ch

process &W%eﬁf@&p@bé&ﬂe@m@n*awmladﬂlfslaedsnnpmrhgga@prtot.dneethaasoajef| ned in anyone of
claims 1 to 5, optionally in conmbination with a pharmaceutically acceptable
carri er.s. 7The fhefiep poweses aflai i aihereiGthabipupl! fomoe 85ss &origsHR9esh 5HeVTLR " t he
nodi fi ed p¥Ypepti de as def| ned In anyone of claime 1 to 5 in lyophilized

form“°8 A rocess for ar ng to
anyone o P tornabhtubol iyt R oot A B {a%‘%ha?. e
of  for mul a"s(d '%ﬁ"y%%" clams |

- 7. The process of claim 6 which process comprises providing the modified polypeptide as defined in anyone of claims
45 1 to 5 in lyophilized form.

8. A process for preparing a chemically moc.fied hG-CSF according to anyone of claims 1 to 5, comprising conden-
sation of hG-CSF with a halide of formula (I!)

50
~—<
R3;—(OCH2CHz) s~ X —(/ (11)

55 N—(

19



R3 "RI-(OCH2CH2)n X N C1 19 0 2 DEC 2004 EP 0 335 423 B2 wherein R1, n,| X
and R3 are as defined hereinbefore; or condensation of hG CSFK Z\Q]@ @6
carboxylic acid of formula (II1) 5 10 15 20 25 R1- (OCHZCHZ) 020 4
f OCH2CH2) n- X- (CO n(CH2) 1-COON (111) wherein RL, n, X, m and | are as
defined herei nbefore or W|th a céﬁ%&&ﬂ??&acid of formula (IV) Rg NR -
(OCH2CHR2) vﬂwrm ] I %}_\? V) wherein R, n, Z, X, R3 and p
are as def i€ ed herxef‘mié’fe(?f"&'"eﬂ?eé ﬂ%‘a°’t°H}9f”S?f'8’h‘i§%C'h%%ft"‘l“bﬁca[bﬁxy'l*?@f'd%@f’ﬁ“BrmE'd
with lysi ne depleted hG CSF. 9. The process according to claimB,
conprising condensation of hG CSF with a carboxylic acid represented by
formsla (V) }'-N N \}--2-(CHP) OGOSR)-YWICO)RIHLH SFIMRCH2) n- X wherei n RL) n land
X are as defined above, Zis 0O, Sor NHand p Is an optionally variable
positive Ithl@lgB{ n, Xl@andlThe a@deﬂ@&ﬁeﬁenrﬁ&f&é)lbmnﬁlgcatr@xyﬁclaa!i mfd%mﬁbr vy, characterized
In that the halide or active carboxylic acid conmpound is added to the

pol ypeptlde in a proportion (mole ratio) of 2 to 100 times the amount of
am no groups present in the pol yB_f_klnde nol ecul e and the m xture is
allowed to react at a tenperatur 4 to 37C, preferably 4 to 10C and: at
pH 7 to 10 for 1RpO(OCHLLEF)geX S+ prefnrably 1 to 24 hours, (wwgreby the |
desired chemcally nodified hG rTE-I— produced 11. The use of at Ieas}t
one modi fi ed pol ypeptide of clai (3: C(prueparl ng a pharnmaceuti caI
conposi tion showing |eukocyte growth pr rr6t’?n act|V|ty 45 ;
Pat ent anspri che 50 55 Patentanspriiche fir folgende Vertragsstaaten : AT,
BE, CH, DBheFiRR,, GB,X, Hglél,nd;LalLbasNttlnedSEeIﬂbefolevadeZHa&BrfdaﬁatPﬂkbbp@ﬁ&ln@hmIpslne :
Aktiyitat d@fedhGr&hem Granul ozyt en- Kol oni e-stimul i erenden Faktor (hG CSF),
um fassend ei n Pol yq{)eptl d mt hG CSF-Aktivitat, wobei wenigstens eine.

Ani nogr pq %C\‘/;WC?W NS & 57T 8. CYMBPTE cefegnsatipogt LS\ Stcrberyiie eeid fersesentedcy i n | Rl
f OCH2CH2) ' X' (1) 20

0 R1

2 R~ (OCH,CH;) ,,-x>_
N
D—2-(cH,) coon (V)
=
Ry-({OCHCH2 ) o-X

30

wherein Ry, n and X are as defined above, Z is O, S or NH and p Is an optionally variable positive integer. !

35 10. The process according to claim B or 9, characterized in that the halide or active carboxylic acid compound is
added to the polypeptide in a proportion (mole ratio) of 2 to 100 times the amount of amino groups present in the
polypeptide molecule and the mixture is allowed to react at a temperature of 4 to 37°C, preferably 4 to 10°C,and
at pH 7 to 10 for 1 hour to 2 days, preferably 1 to 24 hours, whereby the desired chemically modified hG-CSF Is
produced.

40

11. The use of at least one modified polypeptide of claims 1 to 5 for preparing & pharmaceutical composition showing
leukocyte growth promoting activity.

45 Patentanspriiche

Patentanspriiche filr folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LU, NL, SE

50 1. Modifiziertes Polypeptid mit Aktivitit von humanem Granulozyten-Kolonie-stimulierenden Faktor (hG-CSF), um-

fassend ein Polypeptid mit hG-CSF-Aktivitat, wobei wenigstens eine Aminogruppe davon mit einer Gruppe der
Formel

55 Ry{OCH,CH,) . X-R,- ()]

substituiert ist, worin

20



