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CH3 -( 0-CH2- CH2} 0 -(CH1V2H G C SF nm (1) where: nintegers from 681
to 1 000; m integer 4; IVall-GCSF - natural or reconbinant polypeptide
havi ng t woaotzozidsg of G CSF. In the derived conj mgatxmlzanl/domar PEG
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linkage is highly susceptible to hydrolysis after the polymer has been attached to the protein.
Not only does this hydrolysis lead to loss of the benefits of PEG attachment, but the succinate
tag that re mains on the protein after hydrolysis can act as a hapten and lead to immunogenicity
of the remaining protein (Roberts, 2002).

1.Chloro-s-triazine mPEG derivatives are able to conjugate with the functional groups
of lysine and cysteine residues, which leads to the emergence of many isomers, some of which
are characterized by an unstable bond. Moreover, the triazine mPEG derivatives are currently
not used because of their high toxicity (Veronese & Pasut, 2005).

The patent EP 0335423 describes G-CSF conjugates with triazine mPEG derivatives
with a molecular weight of 300 - 30 000 Da. These PEG-G-CSF conjugates had a prolonged
action, their specific activity ranged from 11 to 60% of the activity of unmodified G-G-CSF.

Disadvantages of the resulting conjugates are:

1.Low specific activity.

2 Use of the mPEG-triazine derivatives, that resulted in a number of positional isomers,
some of which are characterized by an unstable bond. Moreover, the mPEG-triazine derivatives
are currently not used because of their high toxicity (Veronese & Pasut, 2005);

As a prototype of the present invention, a PEG-G-CSF conjugate as described in the
patent US 5,824,784 (Example 2) has been chosen. The patent describes the reaction of
reductive alkylation of E. coli derived thG-CSF with linear mPEG with a molecular weight of
6,000 to 25 25 000, with an activated propionaldehyde group (ALD-mPEG). The PEGylation
reaction was conducted at pH 5. Under acidic conditions aldehyde is largely selective for the N-
terminal a-amine because of the lower pK of the a-amine compared to other nucleophiles.
Coupling of aldehyde proceeds through a Schiff base that is reduced in situ to give a stable
secondary amine linkage (Kinstler et al., 1996).

N-terminal PEGylation of thG-CSF prepared in this manner with PEG 20 kDa was
employed in the development of pegfilgrastim (“Neulasta”) used in the treatment and
prevention of different neutropenic states.

The mono-mPEG-G-CSF conjugate was isolated by ion- exchange chromatography
using a SP Sepharose HP column.Biological activity of the resulting purified PEG-G-CSF
conjugate was 68% of the native G-CSF activity. The content of unmodified G-CSF in the

resulting conjugate was no more than 5%. Pharmacokinetic parameters of the conjugate were
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pr eser vaihaMsce(fidie 0ompoditazybased aloﬂmlc,lalmedaomjegaté mat hyl paraben, propyl

par aben, octadecyl di nethyl %enz yl ni um chl or benzgl};he f the PEG

hal ogeni des, HlWPbIS@ﬂéE@g@? YéEFﬁaFIBRiO aney ﬂ‘ﬁ’t"l‘?ia F‘ﬁé"e plesly ST e BEESibi ¢

acid), isgt Q%fl%ﬁ?%ﬂ? éﬁ?ﬁr{tg fc?t@ﬂfs ih SAHER ThedH PEG dRole&flE RiitOh molecular
ra

manni t ol noni oni ¢ surfactants and detergents
(pol ysorhasses 30009 di)a515 cbn_\pugat;ed wothsbe Ge@SE mdl¢dulebya seblgrhonyl strigily Itb‘loilﬁ]@ the

t EDTA). Th tical
Tor ous aiaamnp row g B cryggn i GRARRhiN ARy RR R AR wldne
sprays, flfifRg Bitfulh(1):

cm{o-cnz- CH;}O-{CHZ}— N°H-G-CSF
n m

where:
n - integers from 681 to 1 000;
m — integer =24,

N°H-G-CSF - natural or recombinant polypeptide having the activity of G-CSF.
In the derived conjugate a linear PEG with molecular weight 30 000 - 40 000 Da is
conjugated with the alpha amino group of the N-terminus amino acid of G-CSF molecule.
Selectivity of G-CSF modification via alpha-amino N-terminus amino acid is achieved
through the use of aldehyde-activated mPEG with general formula (II) and the PEGylation

reaction at pH < 5:
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The present invention also includes nedicines on the basis of the clained
conjugate, in particular, for treatnent of neutropeni a. The cl ai ned

PEGy| at edygo2n218 Wel | as pharmaceuti cal conpositi ons pagkuredicebinal
products based on it can be used for the treatnent of neutropenia occurring
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drugs in bone marrow transpl €ils 2 Cblyi 2 Rggstatus patients
suffering from Al DS and ot her infections, /an partimal ar system c or

i nvasi ve candi di asi s. Conjugate of the formula (1) with an optional
pharmaceutically acceptable filler, diluen and / or pharmaceutically
acceptabl e excipients is adm nistered intravenously, subgutaneously,

i ntranmuscul arly or by any other suitable ans. Route adm ni s o]
vary deplendi mg, f éregstamoneo8bip é@ﬂé&%ﬁ@&ﬁ%}%{g@?lg ?%géﬁdﬁ%?ut 3 880 2o
adm ni Stob@tdaon and the interval between injections Depending on the disease

and its severity or the aimof adm nistration (therapeutic or prophylactic
use), anyeffectivén@gaung; of the PEG G CSF agent is selected according to

t he abovenenti oned factors. To obtaipn the cl afl rTEd nju ;Elte P GGaCSF
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agent at a tenperature at or_ below 20C. The nolar.ratio of PEG protein,was
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nol ecul e151 urificated fromthe reaction products (unnodified G CSF and
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chlori d?fftﬁeocfﬁi APEQ.RCRFM in buffer solution with pH below 5. The
purifie rmnoPEC%— G CSF was’ di al yzed a&% nst 10-50 mM buffer solution at pH

4-5, added sdl.t, Gtruppirsidauetiact tePEQ@G-ESEshalugateds 9% yvi nyl pyrrol i done,

or nonosacchayides, and am no sugars. t e =Tny| the weight
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plastic gihgbpegs bottles with siliconized surface at 42 C. To characterize
the resulting nmonoPEG G CSF conjugate .its purity, honogeneity,
physi cal - cherfi.cal ,Thsileyedgf theIspegitic pefityds BIghRBt i ¢ par ameters were

investigated in c I ] i i £l G CSF.

Thepr oposedi rSVent %ﬁ%&%‘ﬁ%ﬁﬁ‘§¥vﬁ§%§hﬁ§?§%‘§gﬁd§?gur es: Fig. 1.Kinetics of.

G CSF PEGy! atfignclainieg. PRG-REOSH senjpuas & highly peiffeds mathce pralepged effect and is

hi h perderasticed by 6 &ah KF Ot IgRIH e AsTErb oA e weBE TSI
Fig. 4. - PA! | S| bhe,; ' | § e anehaundtRel &1 ed
G CSF (ﬁi‘qﬁé’uﬁ‘% Oﬁﬂ% i‘%fteﬁm?éfgﬂﬁgglf %se?e“%f ?%92?*’3%%3?% fgﬁ &k (A) and

PEG G CSfroeaniiéigadifg eM)ymes, improved pharmacokinetic parameters.

Also the present invention includes pharmaceutical compositions containing claimed
PEG-G-CSF conjugate in an effective quantity as the active ingredient. These compositions
may also include pharmaceutically acceptable carriers, buffer agents (organic and inorganic
acids and their salts, such as citrate, succinate, tartrate, fumarate, gluconate, oxalate, lactate,
acetate buffers), stabilizers (sugar alcohols, amino acids, organic sugar or sugar alcohol,
inositol, polyethylene glycol, polymers of amino acids, sulfur-reducing agent, such as urea,
glutathione, thioglycerol etc., polypeptides with low molecular weight proteins such as human
serum albumin, immunoglobulin, hydrophilic polymers such as polyvinylpyrrolidone,
monosaccharides such as mannose, xylose, fructose, glucose, disaccharides such as lactose,

maltose, sucrose, trisaccharides such as raffinose, and polysaccharides such as dextran),
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Fig. 6. Conparison of mass spectra of tryptic peptides of GCSF (A) and
PEG G CSF conjugate (B). Fig. 7. Thermal stability of PEG G CSF conj ugate

(green | iwehopdiogenodified GCSF (red line) at + (50 3 [
. 108} . TRU2D 0/08
Proteolytic stability of PEG G CSF conj ugateth(g&r een line) and u?nrr?)sc?izf i e

G CSF ( pedeivatiess. (phenplobenzihalaohad ametagrosl. sretipEambenrriopy] Dyapel Cgledery

line) and ified G CSE (red.|i ig. . inet ;
PEG. & CamEBTy b & S anim) S Al e g R SR s s
81; o; gretc:(,fggtq;,g?%{ef, wimﬂg elfj,oﬁscBE\flicb Q;(()a?];/isgj;@ducdgbmﬁ @egdroacoluds {sadiymoéhlotide,
‘ given below. V 1088PCT/ RU2011/
Pr epar atspibifobfmanniehbirabital, FyHeh @CQBSF?‘FIH@CC%Ffacﬁaﬂsg?‘?ig%gﬁ%?gzen%wﬁgbq%éeﬁi on

and purifjcation,of ' i .
576570 PO RRRABID opio LSt ISR fth) XnPhn g9 15 e, O A TREHarfdeptica
sol ut i oRoMbosiAEHsEANCEAPdied G weribwbefonas,cfoadeaupleolypBhidizate op diguish forBolativn

sodi um acetate, pH 5.0 0.2), containing 2500 ng of purified rhG CSF
pr epar edinjestiars sPE@%h dEORM ?tﬁ-))exanpl e 1. The m xture was stirred, then 10

grams of sol hglﬁﬁé%ﬁg%ﬁf%h%&wﬁém@eﬁn?&%&wﬁ@lb@iﬁbxsﬂﬁh)e dMitndd @Bnjayaedge

nol ecul ar wei wer e added. The conjugation reaction m xture was
sti rred phaicuR? fhoweamant ¢fa@utrgpenid. After various tine intervals 50

mcroliters mpl es Kk mthe, reaction m x ' .

of “PEGG CSF dBRES TECHIAES ORCoRsane o B e warcpridtitnk g Sipfndt®, |
reduci ng, CORAIYEQNG it T8A bt D3dd fo thelthtfialt ¢ hedrarnial @ clrfingiatieothdnentserapy,a
buffer containing 125 nM TrisHCI, pH 6.8, 20% glycerol, 3% SDS, 15%.

g- mer capo bﬂlgﬂoa?mkrabiliaoaﬁ/%mnﬁmshemmsi\m medigpl<iragsda pona ARmoR FASPIRER{IEE Por
mn on a polliln L N, . j . i .
| oaded i”ﬁ‘PEPVSa‘cE‘ana%'ﬁwlasta?&SSB Eeﬁ‘l\scéa%ljéfégro?%wn@dsl Al EE infefidsOlih tBFRNR" ©

_ _ _ using mni Protean System
(Bi 0Rad.)syglfgﬂicgﬁlinmg/_esﬂaﬁdiﬂeﬁisw th Coomassi e R-250. Kinetics of G CSF

v mor €t harConaAG o e slormile i XY GBI GBS PreeBBTlav B um
acetate putter, i & %haﬂngceugegﬁlyplagceﬁtawgggﬁe@tsc% fPNhd@adE® iptdichb@sdy,i on
subcutaneously, intramuscularly or by any other suitable means. Route of administration vary
depending, for example, on symptoms and age, frequency of administration and the interval
between injections Depending on the disease and its severity or the aim of administration
(therapeutic or prophylactic use), an effective amount of the PEG-G-CSF agent is selected
according to the abovementioned factors.
To obtain the claimed conjugate PEG-G-CSF a highly purified recombinant human G-
CSF (filgrastim, produced by CJSC “Biocad”) was used as well as butyraldehyde mPEG
derivatives of formula (II) with a molecular mass of 30 000 - 40 000 Da.
The conjugation reaction was conducted at a pH below 5.0 in the presence of a reducing
agent at a temperature at or below 20°C. The molar ratio of PEG/protein was 2,5-5/1.
The reaction progress was monitored by SDS-PAGE in reducing conditions and by RP-HPLC.
MonoPEG-G-CSF (G-CSF with a single PEG chain per molecule) was purificated from the
reaction products (unmodified G-CSF and undesirable forms of PEG-G-CSF, containing two or
more chains of PEG per protein molecule) by cation-exchange chromatography. MonoPEG-
IFN conjugate elution was performed by linear gradient of concentration of sodium chloride
from 0.05 to 0.2 M in buffer solution with pH below 5. The purified monoPEG-G-CSF was
dialyzed against 10-50 mM buffer solution at pH 4-5, added salt, or polysaccharides, or

alcohols, or polyvinylpyrrolidone, or monosaccharides, and amino sugars, or proteins, or amino
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The diluted reaction m xture prepared in accordance with Exanple 2 was

| oaded onto a columm packed with 300 nmL of CM sepharose equilibrated with
10 mM sodwomeoi@sse buffer, pH 4.8 (buffer A at flow rer®Rwbdi1ldoszk / mMm
After loading of the material the col um was shed .to t ve unbound

mat er i alRc\dpiandmoerne defergsntsragd stored\in plasis Orgggﬁﬁ lé‘?ﬁlesb‘-”ﬁ,ﬁfl mosze%ék‘ﬁr}a(ienat
buf fer &+§6 00 nL) was used to elute the nonoPEG G CSF fromthe col um at
flowrate“of ' 5 mM / mn. Fractions (50 nL) were collected and the

absor bance atTo28Raradteriz26 then fesviringd etorb AEGed-CSH @ohjugats o pusityni Imgnggeoeigy, n
were anal yzed by RP-HPLC and SDS- PAGE as ., WD 2012/ 021088PCT/ RU2011/ 000532
descr i ba@hysiealmhamysag brologicalandgharpnekHicHs RYFAMSHEPEEA B et ealcedk coiPpg{Isyn
purity qf..,0 9 _ ol ed, dialyzed agai nst 10 volunes of 1.6 nM
sodi um g%lte té?én‘%gf{gﬁgw gﬁiﬂ O 0.2. Then sterile filtration was perforned
and sanpl es Vihee stpesmdedit 4dinventton EXAVPLEWsated ty byal y&illowing PEGIBIESF

conj ugate by reverse-p i gh performance |iquid chromatography
( RP- HPL &)e- 1.K1net1cwf@-é{ﬁf$§&l%pg% G CSF conjugate, prepared in accordance
Wi th Exgipl £ gdveild@phdid l]&i%g%g%ngﬂa}r%g M SagbsErcassh aRE-HRIEE eof Mk FE@ G-QSa

protein concentration o m . Anal ytical RP HPLC was perforned
enpl oyi rgnmggteadi ent Waters ' Breeze' chromatograph on a C4 Symetry col um

arpl e B vl iR ek MyPhrdido bl RnGH b HPRpRESFS

HPLC (Fignjugdtee! uted fromthe colum as a single, symmetrical peak and to
be highly ‘pure, as judged by the presence of only mnor inpurities ting

bef ore dhg aSPePAG mwswi%gﬁgb@ﬁg%@auugam ineoly angyiam Eﬁdl(l(?'lcéﬁl Q}Pﬁunt
to less han 1,15% of the material eluting in the main peak. Thus, fromthe
data presented it can be concluded that according to RP-HPLC the puri tg of

t he cl aipipds PRACHCIassostiebgatod irsn@Bfied EQSPLEAD aRlrREG-GOSFy sorgugstte ( )-

PEG G CSF conj ugate by high perfor ce size-exclusi hy omat

(SEC. Hpiiig. 6 Comparinan sy Mhiceapaerts < EEPIG SRpuiiat o CPrShal Al anp eGSR e
W th Exac%HUhlgaé,(B s diluted with 20 mM sodi um acetate buffer pH 5.0 to a
protein C entration of 0.3 ny / nl. Analytical SEC HPLC was_performed
enpl oyi rjga7 Natena stabilegzef PEGrGIERI gonipgato fguem Sinelz30d osmrdifinduFriCIBdesH x
7.8mm. wth UY de%eﬁfion at 214 nm 100 mcroliters of the obtained sanple
was i nj diedd T Rt €hé col urm. The results of SECG-HPLC are presented on Fig.
3. It 'SFig.%?Pr&t&ﬁ&tié hebisa Bt PECEGRESE Corfdlate (gbat lihe)omdt trenedifiednG-@SF dred
distinct Symmetrical peaK, constituting 98.47% Fromthe results presented
in Fig. lie)it follows that the clai ned PEG G CSF conjugate does not contain

free nodi.fied GCSF. The c L.gh- ol i RIS i(edt he
cl ai neddﬂd%'ﬁj g’é‘g{uél()'&%(étéwﬁ'o?f)ggc;%g&e}a@% gg&)ﬁg%gr(gfeghgke?ﬁggg{n al medé%li?’%tcs%s léjélf:bd
conj ugatjgegccording to the SEC HPLC is nore than 98% WO

2012/ 021088PCT/ RU2011/ 000532 EXAMPLE 6 Determ n?ti on .of thcg end(gi;lo%ii(? vel
in the HHG (9.d3Rrmasgkingsice of the PEGHE-CYnrenpedss (gget UpPafbHIBPEHEH S (BE)
in the P(Ee%l%e F conjugate sanple, prepared in accordance with Exanple 3,
was det e ned in vitro using the Linulus Amebocyte Lysate éLAL) met hod
(nodi fi cat i orEafmpleeofgpkcifit perfomsinee biPRGeGrCRpdugtidn metbod aedisthdyrehits of
the FFS 42-0002-00, A nulti conponent diagnostic kit "Associ ates of CAPE
COD, | ncproperfigy 31e SHEADEIOVROTELL (r) with sensitivity of 0.03 EU/ m,

Endot oxi n Reference Standard (CSE, 0.5 ng vial) and water for LAL-test were
used. The results presented in Table 1 show that the BE content in the
PEG G CSF conjugate sanple is less than 3 EU (endotoxin units) per ng of
protein, which is much |ower than BE | evel allowable for drugs based on
reconbi nant proteins. Table 1. The content of bacterial endotoxins in the
PEG G CSF conjugate. PEG G CSF conjugate The content of bacteri al
endotoxins (EU / ng protein)



PEG G CSF, obtained according to the Exanple 3 <3,0 EXAMPLE 7 Purity

anal ysis of the PEG G CSF conj ugate by SDS- PAGE The purified

PEG G CShwpapiMaadse sanpl e, prepared in accordance W thpghgizsanmphs23, was
anal yzed by, SDS-PAGE as described in Exanple 2. Sanples containing 40

m crograns both PEG G CSF and unnodi flEé@A@égFl were | oaded into each wells.

The gel was stained,with Coo ssi e I SDS- PAGE
profile of PEG G gep?{q{bonlg rﬁﬁ%fnalﬁ'ﬁégg? hq%(&f'—t H‘; é§i?,2§ﬂtg?§s e purified
PEG G CSF appeared as single diffuse band with an apparent nol ecul ar wei ght
hi gher than that in unnodified GCSF. It ha to be not d t hat tgﬁéexact

val ue of nol &oldtion apdipgrificgtinn quhﬁr(?ﬁ}eH’abP‘H gerat ﬁ%ﬂn BEYet'er mi ned by
SDSPAGE %ﬁ?@e conj ugation of hydrophilic PEG nol ecuI es to the protein
increasgg " St okes radius of the PEGyl ated protein. As a result, the

el ectrophoretic nobility of the PEG protein conplex in the gel is slowed
down and the value of its nol ecul ar ch higher than the sum of
nol ecul ar masses of unnodified prot e| %PE%C?U

2012/ 021088PCT/ RU2011/ 000532 tafiofl %@gylgw%@ml c nol ecul ar - wei ght
determ nati on of PEG G CSF conjugate 1n conparison with the unnodified
G CSF Matrix assisted | aser desorption time-of-fight nmass

t t LD d to .det
noi oht of  PEEDEIC Mg o saies PR PR Tk A o 2 0o, S50
(Bruker Bl {aNig StetIRS DS BECLI @PEtRNta@GkE 2560 rig ©ff ;ﬁlrllﬂ\e’dlrhéie@SE MNpbepared in
mcroliters of PEG G CSF conj ugate sanpl e, prepared in (flgr gﬁﬁe% tkirléhe
Exanpl e adcordare Ovith exaomie 14 esmpfturetigastigred otheg 4P @%ﬂé%ﬂ Vit
(A dri iy b0 ThRG B dalgBn AR AR AL A Lk %dl&umt@§lgm 50 DS UekE Al e

m xed a e sanme-way unnodi F sanpl e was
pr epar edoniBsiforS RAGHSR nYiRfUge Olfsastired fop zmhomsatt 620eﬂ: rﬁ)deC I\Bftslpeemma timge

average nmass errors does not exceed 10-15 Da. NALDI - S ,spectr
unmodi f iindrvalsGomipnelitPIGABRHS RS é?éieef@ertheﬁe%%‘@“r‘%&ge ﬁPn?aE’ “ige‘tfé(?? P%?o
000 are ,Ei% gopogeltg fo?matlo wath&l 74 §§Qf},"@§[§§@%@ﬁ'%m3$%p@lﬁtlﬁluf@dﬂﬁmg

G CSF co correspondlngtoasmgﬁ%/ charged ion [M wth
a nol ecwonditived. Fot tiof, t&&h@ﬂeﬁeoﬁm sampl¢ h2d miaitespets by onﬁaaemeééSel is-

te that h Fi g. 5B d r .
L 1 Tk oo béég%ggv??%e?& SuesPSo4d BrERGoRBRERPE o AB% prhiheRoL Bl Sfas®
het t t bedls. S denthagohine of 5
m?l :Laﬁgar'aﬁg\% I?%% h&'?ecp?c%r gq%lgg&bg’édi I‘;%ép@?%% Ooz(%tiﬂlb[‘;g:k nt enggbt | ﬁed

mass of rhiheolnmn vawgaloaded o w@)WQ&bsSDér%A@E s Peefarmegd E‘fﬂng H’ém arean Y%Bm

ass SumB?(];RadS' \e“gg was s amgg w1thl ooma551e|‘1£2?0. Kinetics of G-CSF PEGylation is shown

in Fig. 1. At the time when the content of PEG-G-CSF was more than 70%, the reaction

mixture was diluted 3 times in 10 mM sodium acetate buffer, pH 4,8 + 0.2.

EXAMPLE 3
MonoPEG-G-CSF conjugate purification

The diluted reaction mixture prepared in accordance with Example 2 was loaded onto a
column packed with 300 mL of CM-sepharose equilibrated with 10 mM sodium acetate buffer,
pH 4.8 (buffer A) at flow rate of 10 m! / min. After loading of the material the column was
washed to remove unbound material with 1500 ml of buffer A. A linear gradient 0-0,2 M of
NaClI in buffer A (6000 mL) was used to elute the monoPEG-G-CSF from the column at flow
rate of 5 ml / min. Fractions (50 mL) were collected and the absorbance at 280 and 260 nm was

determined. Fractions containing protein were analyzed by RP-HPLC and SDS-PAGE as
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PEGyl ation site determ nation in the PEG G CSF conjugate 5
mcroliters of the solution of the nodified trypsin (Promega) in 0.05 M
NHAHCO3 wybho/@egggentration of 15 ncgxm -1 were added perRusharbister s of
t he PEG G CSF conj ugate probe, prepared according to drol ysi s

Ex .
was car desedberdiin dyamply 2.6Fractaenst mtqlléiﬁﬁéﬁ%@ﬁ@ﬂﬁet@p@g‘glﬁg a?ri"trft qut%‘%{eé

0.5 %T in 10% acetonitrile XTI I t i
and t hoVSghFy ok et net iy Ui & DERRT AL FLRRbIR 412 2.0
pr epar edthen JBERiltATRE Was irgRfied ane samplealysetorby aMED VB, WO

2012/ 021088PCT/ RU2011/ 000532 The site of PEG conjugation with a G CSF
nol ecul e was determ ned by conparing the mass spectra of tryptic peptides
of the PEG G CSF conjugate and unnodi figsecdh@rESF. In the tryptic digest of
the PEG G CSF conjugate there should be no peptide corresponding to the
portion of the purity analysRafPEG1GAISH amjugate byceaversetphase Highlperfarmianes t he

mass spectra of experinental tryptic peptides f nodi fi ed G CSF and
PEG G CSF conj ugate. The t dgrugd € tf’ﬁ'g’tphﬁ'r(gpﬁﬁi’g‘@pectra of tryptic

peptides of the unnodified G CSF al nbst coincide with those-of the
PEG G CSF conj ugate. (Table 2), but in the tryptic digest of the PEG G CSF
conj ugat e t hdhe mriiedoPREPGiGHIS conjupate, mspated| iar ageardange avthy Exgmplee At Waj

the tryptic dige f the unnodi fi ..Th j t ai
mss spdlhid vt 29 it sodfparatei Bafer B g praof REph Rt ¥ BB A
CONj UGALG RARaIPR B HEICE Wab PeffofneCemplayigl sSfradint Waters MBreezd’ Shrum plal
with a rmlag)('t:lufllar wei ght a0?614326. 7 I?i?]m%lhg térl?pt,?c dieggest eg?a 'gshe Pqéggl’g) C%rlé
con![ _ugameCZ; Eaunérsﬁnyn@éumnt(ﬁfxéﬁ&ml witgfUY rstgesion @ 21 fraes el O0omigroYists; of the
pepti des: o t he. peak . / 4 r s :
pept i deOB?a"B’Sr_&f‘ PiF V4% eg?efl)l.%{ol ch@g@hﬁeh&? rf;Lgt?{ag i%glgeg}tlévgﬁ?b% he“mmﬂws
EE& SE Cﬁﬁg@_@ﬁélﬁ%&f?ﬁﬁ@i&é}ﬂﬁmﬁ@? infsingd, i/s\gmnmirictaﬂl pedk arel toi beusgpgpurd @s judgied h
eavi er by e wei ght of PEG which | t side the i
area. T lboneagat chonbr mAECi TS i e Bleb R SR
ree am 0 AL [ ide 159960 ; irdo i
et hi oniCpy ) YR B A L e DE1'e. popt| des
of the REbGs,GrdsSrhedng pgateeditdanbrodndlida taatcerordorgptarRRF HRLhtherpasite of s
val ues. experi nent al gept,i de's >n§ééTheor etical peptides G CSF PEG G CSF

gfzis?,ge%ai%@@@q@ cqrqugate1s. 2.75 1-14 MIPLGPASSLPQSF 747.4 747.4

EXAMPLE 5
Purity analysis of PEG-G-CSF conjugate by high performance size-exclusion
chromatography (SEC-HPLC).

The purified PEG-G-CSF conjugate, prepared in accordance with Example 3, was
diluted with 20 mM sodium acetate buffer pH 5.0 to a protein concentration of 0.3 mg / ml.
Analytical SEC HPLC was performed employing a Waters ‘Breeze’ chromatograph on a TSK
G3000SWX column (30cm x 7.8mm). with UV detection at 214 nm. 100 microliters of the
obtained sample was injected into the column. The results of SEC-HPLC are presented on Fig.
3. It is seen that the sample of PEG-G-CSF eluted from the column as one distinct symmetrical
peak, constituting 98.47%. From the results presented in Fig. 3, it follows that the claimed
PEG-G-CSF conjugate does not contain free modified G-CSF. The content of high-molecular
weight aggregates in the claimed conjugate does not exceed 1.53%. Purity of the claimed PEG-

G-CSF conjugate according to the SEC HPLC is more than 98%.



CLEQVR 1129.6 1129.6 1129.61 20-29 EQVRKI QGDG 1359. 7 1359.7 1359.75 42-53
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55- 63 LAWoARLH28Hk8. 4 PCT/RU2011/000532

EXAMPLE 6
Determination of the endotoxin level in the PEG-G-CSF conjugate

The content of bacterial endotoxins (BE) in the PEG-G-CSF conjugate sample, prepared
in accordance with Example 3, was determined in vitro using the Limulus Amebocyte Lysate
(LAL) method (modification of the gel clot test) in accordance with the requirements of the
FFS 42-0002-00. A multi component diagnostic kit «Associates of CAPE COD, Inc.», LAL-
reagent PYROTELL ® with sensitivity of 0.03 EU / ml, Endotoxin Reference Standard (CSE,
0.5 mg vial) and water for LAL-test were used. The results presented in Table 1 show that the
BE content in the PEG-G-CSF conjugate sample is less than 3 EU (endotoxin units) per mg of

protein, which is much lower than BE level allowable for drugs based on recombinant proteins.

Table 1. The content of bacterial endotoxins in the PEG-G-CSF conjugate.

The content of bacterial endotoxins

PEG-G-CSF conjugate
(EU / mg protein)

PEG-G-CSF, obtained according 30
=3,

to the Example 3

EXAMPLE 7
Purity analysis of the PEG-G-CSF conjugate by SDS-PAGE

The purified PEG-G-CSF conjugate sample, prepared in accordance with the Example
3, was analyzed by, SDS-PAGE as described in Example 2. Samples containing 40 micrograms
both PEG-G-CSF and unmodified G-CSF were loaded into each wells. The gel was stained
with Coomassie R-250. Figure 4 illustrates the SDS-PAGE profile of PEG-G-CSF (line 1) and
unmodified G-CSF (line 2).. The purified PEG-G-CSF appeared as single diffuse band with an
apparent molecular weight higher than that in unmodified G-CSF. It has to be noted that the
exact value of molecular weight for PEGylated proteins could not be determined by SDS-
PAGE, since conjugation of hydrophilic PEG molecules to the protein increases the Stokes
radius of the PEGylated protein. As a result, the electrophoretic mobility of the PEG-protein
complex in the gel is slowed down and the value of its molecular weight is much higher than

the sum of molecular masses of unmodified protein and PEG.
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EXAMPLE 8
Mass spectrometric molecular-weight determination of PEG-G-CSF conjugate in

comparison with the unmodified G-CSF

Matrix assisted laser desorption time-of-fight mass spectrometry (MALDI-TOF MS)
was used to determine of the true molecular weight of PEG-G-CSF. MALDI TOF MS was
performed with an Ultraflex II (Bruker Daltonics) mass spectrometer equipped with a UV laser
(Nd).. 1 microliters of PEG-G-CSF conjugate sample, prepared in accordance with the
Example 3, and 0.3 microliters of the 2,5- dihydroxybenzoic acid solution (Aldrich, 10 mg x
ml” in 20% acetonitrile in water with 0.5% TFA) were mixed and dried in the air. In the same
way unmodified G-CSF sample was prepared.

Mass spectra were obtained in the positive mode MS spectra, the average mass errors
does not exceed 10-15 Da.

MALDI-TOF mass spectra of unmodified G-CSF and PEG-conjugated G-CSF in the range m /
z 10 000 - 50 000 are shown in Fig. 3.

Fig. 5A shows that the mass spectrum of G-CSF contains the main peak corresponding
to a singly charged ion [M]" with a molecular weight of 18,816 Da.

In the mass spectrum of the PEG-G-CSF conjugate that is shown on Fig. 5B, a broad spectral
peak with a center of mass around 49 600 Da is present. The broad spectrum is due to the

heterogeneous population of the PEG polymer species.
Considering the molecular weights of G-CSF (19 295 Da) and PEG (30 000 Da), the obtained

mass of the conjugates (49 600) was very consistent with the calculated mass sum of individual

molecules.

EXAMPLE 9
PEGylation site determination in the PEG-G-CSF conjugate

5 microliters of the solution of the modified trypsin (Promega) in 0.05 M NH4HCO3
with a concentration of 15 mchml'1 were added to 5 microliters of the PEG-G-CSF conjugate
probe, prepared according to Example 3. Hydrolysis was carried out during 16 h at the
temperature 37 °C, then 10 microliters 0.5 % TFA in 10% acetonitrile solution in water were
added to the solution and thoroughly mixed. In the same way the unmodified G-CSF sample
was prepared.. These tryptic digests were analysed by MALDI-MS.
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Determ nati on of specific activity of PEG G CSF specific conj
_ | ol j ugat e conpared
with unnodi fied rhG CSF PEG G CSF conjugate, prepared accordi ngrr}t)o

Exanpl e 3wo%h{Mhestst 0 a concentration of 0.2 ng / nl of ' and t he
serial dilutions of the sanples to be tested were pr eparpggMiUr%ﬁg?gg@rreﬂi a.
Serial di | ut Thnsitobt PRE qprgetion weth GSETamelcchicor #eAd sraned Bf carahiring the

standard of G CSF_.actj.vity.(1- | ' : 2

A S g S A R R B A
in paralhshc dAG oF GePEGE-ESOf cdnfigratti theteeshopidbeino jsphipt esrragoediagdedhe o
the test "wells of a flat-bottom 96-well tissue culture plate. For bioassays
t 285 }\4 nyaswm&%m@emwh% amediicatiop efcrEtedadn gfal%lﬁni éh‘f‘?’safheo’ﬁ‘a%? SPECa of

X I n_ RPM :

di.a. ' ' [t
sach wertPere TS el Pt U, PO Gieg S-CSFLafP EEGRASEANTRReHE] Ehe datnel 10
|( (r)l(r:u gﬁn _@1:5%»?%?{39@ gﬁﬁsﬁtmmﬁ%?pﬁz@hpﬁ?slofz& udmm?dilt'lied €-€Sbfalmipss calngider Wish ue
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tryptic digest of the PEG-G-CSF conjugate matches modification of the N-terminus peptide,

which became heavier by the weight of PEG, which is outside the studied spectral area. The
conjugation of PEG with a G-CSF molecule occurred at the only free amino group present in

this peptide - amino group of the N-terminus methionine.

Tab. 2. Experimental mass spectra of the tryptic peptides of the PEG-G-CSF conjugate

and unmodified G-CSF compared with theoretical values.

experimental peptide's m/z
Theoretical peptides

G-CSF PEG-G-CSF Mass Peptides Sequence
1432.7 - 1432.75 1-14 MTPLGPASSLPQSF
747.4 747.4 747.36 18-23 CLEQVR
1129.6 1129.6 1129.61 20-29 EQVRKIQGDG
1359.7 1359.7 1359.75 42-53 LCHPEELVLLGH
2527.3 25273 2527.30 54-78 SLGIPWAPLSSCPSQ
953.6 953.6 952.56 55-63 LGIPWAPLS
818.4 818.4 817.41 61-68 PLSSCPSQ
2033.1 2033.1 2033.10 72-90 LAGCLSQLHSGLFL
2104.1 2104.1 2104.14 75-93 CLSQLHSGLFLYQG
1241.7 1241.7 1241.68 158-167 LQSFLEVSYR
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EXAMPLE 11 Thermal stability analysis of PEG G CSF in conparison with the
unnodi fi ed GCSF A sanpl e of PEG G CSF conjugate, prepared in

accor dancgowoidvaesgnpl e 3, diluted with 5 nmM sodi um acepgirgiBvif®bss2pPH 4. 0,
containing 140 mM NaCl, the protein concentration up to 0.28 ng / m, was
placed in a water bath at a tenperat UBEAMBLE?9) C and at various intervals
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PEG G CSF conjougate I'n conparison to unnodified G CSF
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anti body binding activity using a nodification of the ELISA assay with the
use of a set of reagents ProCon G CSF ("Protein contour" LLC). PEG G CSF
conj ugat e, Prepi 8&JcBifRGAVABERPEGLGITSExaininendlifidS-CBF uted in 10 mM
Tris-HC1 buffer, pH'7.2, containing 140 mM NaCl and 1% bovi ne serum al bum n
to a concentration of 1 nkg/ m . Then 100 microliters of the obtained

sanpl es prere—adted—intothe wetts of therm crotiTeg, it gtRigVI ously caated
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reacti on was stopé%ﬁg%%}ﬂlgﬁt%?gggci ng 50 mjcroliter 2@2 M sul 12 uric acid
solution—Tmto the wetTs. The results were taken into account, neasuring the
absorbance at a wavel ength of 405 nmon a mcroplate reader "Miltiscan" EX
Simlarly the i munoreactivity of the unnodified G CSF was studi ed.
Interaction of unnodified G CSF with i munogl obul i ns was taken as 100%
Fromthe results presented in Fig. 9, it is seen that the i munoreactivity
of the claimed PEG G CSF conjugate is 25% of the i mmunoreactivity of

unnodi fied G CSF. EXAMPLE 14 Determ nation of the PEG G CSF conjugate
stability during storage Sanpl e, prepared according to the Exanple 3,
was diluted to 1 mg/ m in 1.6 nmM sodium acetate buffer, pH 4.0 0.2. From
the diluted sanple aliquots were taken and placed into sterile tubes with
lids, type "Eppendorf’'. These were stored at a tenperature (6 2) C.
Specific activity and honogeneity of PEG G CSF conjugate were determ ned at
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EXAMPLE 11
Thermal stability analysis of PEG-G-CSF in comparison with the unmodified G-
CSF

A sample of PEG-G-CSF conjugate, prepared in accordance with example 3, diluted
with 5 mM sodium acetate buffer, pH 4.0, containing 140 mM NaCl, the protein concentration
up to 0.28 mg / ml, was placed in a water bath at a temperature (50 £ 2) ° C and at various
intervals of time the appearance of turbidity in the solution of the protein was studied by
measuring the absorbance at 340 nm. Similarly, the study of thermal stability of unmodified G-
CSF was conducted. Incubation of proteins at a temperature (50 + 2) °C leads to the formation
of insoluble aggregates, resulting in the increased turbidity of protein solution, which can be
measured by determining the optical density of the solution at 340 nm. Fig. 7 presents the
results of the study, which show that the turbidity of the preparation of unmodified G-CSF
increases with time of incubation, whereas the preparation of PEG-G-CSF remained stable
during the whole period of observation. These data indicate that the thermal stability of the

claimed PEG-G-CSF conjugate is much higher than that of unmodified G-CSF.

EXAMPLE 12
Proteolytic stability of PEG-G-CSF in comparison with the unmodified G-CSF

A sample of PEG-G-CSF conjugate, prepared in accordance with example 3, was
diluted to a concentration of 0.6 mg / ml, then 150 microliters of 1M Tris-HCI, pH 8.5 was
added to 850 microliters of resulting sample, so that the final pH of the sample was 7.4. Then 2
microliters 0,5 M CaCl, were added to a final concentration of 1 mM, stirred, then 15
microliters of trypsin (Promega, Gold) were added to a final concentration of 0.02 micrograms/
ml. Similarly sample containing unmodified G-CSF was prepared. The samples were incubated
at 37 °C. Subsamples (100 microliters) were taken every 60 min and 20 microliters 10% SDS
was added to stop the tryptic reaction and SDS-PAGE was performed, as described in Example
1.. After electrophoresis gels were stained with Coomassie-R-250 and densitometric analysis of
stained gels was performed. The area of the main band was determined by a computer program
GelPro Analyser. The area of the main band in the initial (untreated with trypsin) sample was
taken as 100%. Fig. 8 presents data on the sensitivity of the PEG-G-CSF conjugate and G-CSF

to the treatment by trypsin. It is evident that with increasing time of trypsin treatment the
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Phar macoki netic anal ysis of PEG G CSF conjugate A 5 mcrograns sanple
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added into the wells to bl ock of nonspecific binding sites.
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streptavidin-pero ase conjugate were added into the wells sequentially.
After i nampRsivafe addedimshitegwells oRthounicuititeruplpigumeviensly weated (gt P@?lP%fér S

of the substrate sol ufi 0 mM sodi u etat e.b +.aipi
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micrograms / ml tetramethylbenzidine («Sigma») and 0,1% H,0, in 0.05 M TB, pH 7,2 were

added and incubated until the development of blue color. The reaction was stopped by
introducing 50 microliters 2 M sulfuric acid solution into the wells. The results were taken into
account, measuring the absorbance at a wavelength of 405 nm on a microplate reader
«Multiscany EX. Similarly the immunoreactivity of the unmodified G-CSF was studied.
Interaction of unmodified G-CSF with immunoglobulins was taken as 100%. From the results
presented in Fig. 9, it is seen that the immunoreactivity of the claimed PEG-G-CSF conjugate is

25% of the immunoreactivity of unmodified G-CSF.

EXAMPLE 14
Determination of the PEG-G-CSF conjugate stability during storage

Sample, prepared according to the Example 3, was diluted to 1 mg / ml in 1.6 mM
sodium acetate buffer, pH 4.0 + 0.2. From the diluted sample aliquots were taken and placed
into sterile tubes with lids, type "Eppendorf". These were stored at a temperature 6+2)°C.
Specific activity and homogeneity of PEG-G-CSF conjugate were determined at different time

intervals of storage. Homogeneity of the PEG-G-CSF was analyzed using SDS-PAGE and

15



Cal i bration curve created with a known native G CSF concentration (in the
range from6.25 ng/ m to 200 ng/ m in buffer TB containing 1% BSA and

0. 05% Twegp28)02ve8 used in the analysis of unnodified ecERU2011/000532
phar macoki neti cs. Results of the clained PEG G CSF har macoki nlgltsbcs
acficantly

conpar eSEGHPLE fae deseribad fin EdaapisH andeExanere fi eeap¢CﬁIVFEYgTa119 BheyHs A
br of ongGhCSF Funibfioys gt 5 451 Bpainis (mew o fRN M4Bhe fﬁﬁ%%sm.ts

prol ong paipgatgy Ristrati o

concentration in the blood of animals reached a maxinmumat 1 h after
injection and then rap |d|é decreased. Wth th% adnlnlstrgtigggﬁf PEG | FN
conj ugate, aTabglk duFhesrhibntofdhe daored BEGIGESF sonmgaleAt £ Hia served after
6 hours (Figure 10) and then slow decrease of GCSE_-in bl ood was observed
for 149 hours. Basgd on the results (FldﬂwM6¥éﬁnmﬁh@harnacoklnetlc

par anet|er Baremeteke ¢lai-red—PEG-G-ESE gate yere gatcuj@ted T The yesutt
showed |t hat absor ptji on fromt njec% on, volune of distributi

cl earance of PEG G|CSF conjug gniflcantly slow in caonparison to
the unrnodi ke CSFo, waéom b 107900, [@)u @1 | (01800, 15h e (0J86i00@)x 1
PEG G CSF conj ugateg in th llood (npre tpan 140 hours). MPLE 16

Conpar dt i \l@Uéhmact|eri sd0cs of thelclai ned PEG G CSK coﬁ} gat € and(bEG-G-
CSF cornjugates as described ijn the protofype nethod. The conpari son
of the strueture—haste—physteochemcal—pnd phranmacgkinetic pgraneters of
the cl g |ﬁhmhm¥m@tECE¥:conjugate obt ai ned according|to the Exanple 3 with
PEG G (S s a escr|i bed t he| pr ot pe meth was |per f gpgred
(Tabl e 5)y%$ﬂéyg%§a presented i fhgl shoﬁ?ﬁysigrifigggt i mprovenent of
propertlies qbo)the g GCSF coangate i n conparison wilth conjugatgs

[72)

| vl L,UII]
he S|?e of
ate were si

6@5 1520l 18nat

| ai mred PEQ

I

fromthHh

The nmi

PEG G (
pr ot ot ype

e prototype

net hod Vi

2012/ 0210

BIPCT/ RU201

/. 000532

Tahl o B
T AT O J

[SF coghdga

n Pmﬁmienﬁi@he

m cal and
conpar ed
pat ert 9US 5|

phar macoki n
Wit h PEG G
824> 84)

bt i ¢ par anet
CSF conj ugat
PEG- &

F cd

ers of thsg
es as desc

nj ugates

cl ai ned
ri bed

’ara tggn th

D

pscribed in
| grasti m PE

Cl ai ned
(Pat ent

conj ugat es [Conj ugat e djf
4) G CSF fjlgrastimf

t he protot
tG struct ur

ype net hod
e Li near

U858478

EXAMPLE 15
Pharmacokinetic analysis of PEG-G-CSF conjugate

A 5 micrograms sample of PEG-IFN conjugate, prepared according to the Example 3,
was injected intraperitoneally to 20 g male mice of the ICR line. In parallel, another group of
mice was injected by unmodified G-CSF. Blood samples were taken by a retro-orbital puncture
at different time after injection. Blood serum was obtained by the standard method.

The serum samples for measuring either native or monoPEGylated G-CSF were used in
the ELISA assay with mouse monoclonal immunoglobulins to different epitopes of human G-
CSF.

A wells of the microtiter plate were coated with monoclonal antibodies against G-CSF (250
ng/well in 100 microliters of 20 mM Tris-HCI buffer (TB), pH 9.0. After an overnight
incubation at 4 °C, 200 microliters of TB, pH 7.4, containing 1% bovine serum albumin (BSA)
and 0.05% Tween-20 were added into the wells to block of nonspecific binding sites.

Then 100 microliters of the analyzed serum, diluted by TB, containing 1% BSA and 0.05%
Tween-20, at a ratio of 1:2, 1:4 and 1:8 were added into the wells. In parallel for the
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Li near PEG nol ecul ar wei ght (kDa) 30-40 6-25 PEG G CSF conjugate structural
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ctivity Woohuunm! {iod & C5F B4 00,00 Furity accor di neckmuspAiaGE (49
construction of the standard calibration curve, known concentrations of PEG-G-CSF sample in
the range of 25 ng / ml to 600 ng / ml in buffer TB containing 1% BSA and 0.05% Tween-20
were added to the wells. After incubation for 1 h at 37°C, a biotinylated anti human G-CSF
monoclonal antibodies and streptavidin-peroxidase conjugate were added into the wells
sequentially. After incubation and washing to remove all unbound enzyme, 100 microliters of
the substrate solution (100 mM sodium acetate buffer, pH 5.0, containing 0.015% hydrogen
peroxide and 0,2 mg / ml tetramethylbenzidine) were added to induce a coloured reaction
product. The reaction was stopped by the addition of 2 M 2M H;SOs. The optical density
measured at 450 nm in the microplate reader. The concentration of G-CSF in serum was
determined using calibration curve taking into account the dilution of the studied serum.

Calibration curve created with a known native G-CSF concentration (in the range from
6.25 ng / ml to 200 ng / ml in buffer TB containing 1% BSA and 0.05% Tween-20) was used in
the analysis of unmodified G-CSF pharmacokinetics.

Results of the claimed PEG-G-CSF pharmacokinetics compared with the unmodified G-
CSF are presented in Fig. 10. From the results it follows that the claimed PEG-G-CSF
conjugate has a significantly prolonged effect. With the administration of non-modified G-CSF,
its concentration in the blood of animals reached a maximum at 1 h after injection and then
rapidly decreased. With the administration of PEG-IFN conjugate, a maximum content of G-
CSF in blood of animals was observed after 6 hours (Figure 10) and then slow decrease of G-
CSF in blood was observed for 140 hours. Based on the results (Fig. 10) main pharmacokinetic
parameters of the claimed PEG-G-CSF conjugate were calculated. The results showed that
absorption from the site of injection, volume of distribution, clearance of PEG-G-CSF
conjugate were significantly slow in comparison to the unmodified G-CSF, which led to long-

term circulation of the claimed PEG-G-CSF conjugate in the blood (more than 140 hours).

EXAMPLE 16
Comparative characteristics of the claimed PEG-G-CSF conjugate and PEG-G-
CSF conjugates as described in the prototype method.

The comparison of the structure, basic physicochemical and pharmacokinetic
parameters of the claimed PEG-G-GSF conjugate, obtained according to the Example 3 with
PEG-G-CSF conjugates as described in the prototype method was performed (Table 5). The
data presented in Table 5 show a significant improvement of properties of the claimed PEG- G-

CSF conjugate in comparison with conjugates from the prototype method.
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** Purity results by the G- HPLC (% >98 ** The content of bacterial
endotoxins (EU / ng) < 3 ** Pharmacokinetic parameters The ratio of AUC

PEG G CSRy 622188 * * *- PEG G CSF conjugate str ipglp | a,
obt ai ned by the prototype nethod given in "WHO Drug | nf or@rr{all{ulal(b)lnl}?(m‘m@I 02, v.

gs(A I\/gLEl 7lozrab|ﬂ % tThé Tnain physieochiamécal amlzmzmgm&ma@mmwﬁmé@%@
ion for subcu
2.0 ng P 113@ ééj%cwﬂugatﬁ{:ompare %c%}s)q' (?b%% gﬁhggteg asjrclgg%dsmljﬂrll?g{:g??tg% used

as a rre%e%dgﬁ GleAt Bk Bigra REGy| at ed reconbi nant gr anul ocyte
col ony-sti mul at| ng_hunman factor (PEG G CSE) t he

—as—ah—acti-vei-ngredi-ent—ant
addi ti ohal pharmaceutical |y accept abl e CBEﬁoﬁéFﬁFscqmug% follow ng raitlo:
Conjugate described in the

Parameters Claimed PEG-G-CSF
. prototype method
conjugates
(Patent US 5,824,784)
G-CSF filgrastim filgrastim
PEG structure Linear Linear
PEG molecular weight
30-40 6-25
(kDa)

PEG-G-CSF conjugate | - 0 Mel-G-CSF
R o) N\ Ve ch% /\'}’O\/\_
structural formula { /\'}/" 0 . Met-G-CSF

Specific activity,% of

84-94 68
unmodified G-CSF
Purity according to the
Y s 100 **
PAGE (%)
Purity results by HPLC
>98 *ok
(%)
Purity results by the GF
>98 **
HPLC (%)
The content of bacterial
<3 **
endotoxins (EU / mg)
Pharmacokinetic parameters
The ratio of AUC

18 * %

PEG-G-CSF/G-CSF

*_ PEG-G-CSF conjugate structural formula, obtained by the prototype method given in
«WHO Drug Informationy, 2,002, v. 16, N. 1, 102, List 47.

**_ no data.
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Polysorbate 20 - 0,04 mg

Mannitol- 50 mg

Sodium acetate trihydrate - 0,23 mg

Glacial Acetic acid up to pH 4,0

Water for injection - up to 1 ml.

EXAMPLE 18
Packaging of the finished product, for example, an aqueous solution containing

PEG-G-CSF, obtained according to Example 3

In syringes from a neutral glass of the hydrolytic class I, with soldered needles,
protective caps, covered with protective caps, corked with syringe plunger.

Or

In vials of neutral glass of the hydrolytic class I, corked by Teflon-coated fluororubber

or butilrubber plugs covered with aluminum caps.

EXAMPLE 19
A set containing the medical drug, for example, an aqueous solution containing

PEG-G-CSF, obtained according to the Example 3 as an active ingredient.

Set containing 1 syringe complete with the piston in the contour cellular packaging
made of the polymer film, along with instructions for use that are placed in a cardboard
package.

Or

Set containing 1 vial in the contour blister made of the polymer film, together with

instructions for use, which is placed in a cardboard package
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CLAI M5 1. Ahumangr anul ocyt ecol onysti nul ati ngf act orconj ugatedw t h

nononmet hoxypol yet hyl ene glycol of formula (1). CH3-(0 - CH2- CH2-)- O

- (CH2) Nﬁb?h&ﬂ@uﬁsSF nm (1) where: nintegers from 681 perRiB0Q7000830t eger
4; NaH G CSF - natural or reconbi nant poligeptlde having the activity of
G—CSF 2. A conjugate according to cChi wherein the average nol ecul ar
wei ght of polyethylene glycol is from30 to 40 kDa. 3. A conjugate
according to claim2, wherein the nolecular weight of polyethylene glycol
is 30 kpa. 44 A geRhnioat arﬁﬁ&g&@l Ngolofy C| atimulatingher factor m iconjugaieder Witlor
6. 5. A conjugate accor g to claiml1, wherein the NNtermnal group is a
net hi oni ne remnduneﬂl(owmquet ylepe ghysolpfdemyle ) conposition, having the
activity corresppnding to that of granul ocyte col ony stlnulatlng factor,
contai ning t éﬁj.elﬁ (g{ NMoG-asH) in the effective anount and
pharnaceutlc acce C|plﬁnts 7. A pharmaceutical conposition
according to cIa|n16 for ned|C|naI use in treatnent of neutropenia of
various origins. 8. A pharnaagutlcal conposition according to claim®6,
contai ning the conjugate of géneral formula (I) in,the effective anount,

pol ysorbate, mannitol, sodiumacetate trihydrate, acetic acid an
i nj ecti ovherw 1 m . y d water for

n — integers from 681 to 1 000;
m — integer >4;

N°H-G-CSF — natural or recombinant polypeptide, having the activity of G-CSF.

2. A conjugate according to claim 1, wherein the average molecular weight of

polyethylene glycol is from 30 to 40 kDa.

3. A conjugate according to claim 2, wherein the molecular weight of polyethylene glycol
is 30 kDa.

4. A conjugate according to claim 1, wherein m is integer 4 or 6.

5. A conjugate according to claim 1, wherein the N-terminal group is a methionine residue
(Met).

6. A pharmaceutical composition, having the activity corresponding to that of granulocyte

colony stimulating factor, containing the conjugate of general formula (I) in the
effective amount and pharmaceutically acceptable excipients.

7. A pharmaceutical composition according to claim 6, for medicinal use in treatment of
neutropenia of various origins.

8. A pharmaceutical composition according to claim 6, containing the conjugate of
general formula (I) in the effective amount, polysorbate, mannitol, sodium acetate
trihydrate, acetic acid and water for injection to 1 ml.

9. A pharmaceutical composition according to claim 8, wherein the pH value is from 3 to
5.

10. A pharmaceutical composition according to claim 8, wherein the pH value is mainly 4.

11. A medicinal agent, having the activity corresponding to that of granulocyte colony
stimulating factor, including the conjugate of general formula (I).

12. A medicinal agent according to claim 11 for treatment of neutropenia of various origin.
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9. A pharnmaceutical conposition according to claim@8, wherein the pH val ue
is from3 to 5 10. A pharnmaceutical conposition according to claim8,
wherei n t\Wwe w/Madsge is mainly 4. 11. A nedicinal agent pchadi2pa/dobs2
activity corresponding to that of granulocyte colony stinulat] nq factor,

i ncl udi i3 t hé werjf agmitgate bl famata(l) fos prapreation f megicinal ggent bprige hgrativity,

according to claimll for treatnent o i various origin. WO
2012/ ozwss%ﬁ*?%?%%%Eﬂ)@%%‘?egﬁ“ﬁ%yﬁ%éemgﬁ%égﬁ‘%ghﬁ fe‘f‘%{oc’fr' formula (1) for
prepar afjon af nf¥didC b proppgRiis bAieagndnh e fandutropenia, roohéspaddimgratont bt

of granul ocyte colony stimulating factor. 14. A nethod of prophylaxis or
treatment of effeqitveapwnntof the gemivedig ohtpsinyladd) ati on of effective amount of

the conjyoatg ol fSEIURnblhealt}S sedled O ahibiife NEKMBhEA! |bnbahed al Miquid

steril e énvi n ontaining“a I'rquid pharmaceutical formnulation
accor di ng t opRdhadéuticAbfoemalatisn Gecordihg td gny o thonkanner ldccording to claim
15, wherein the caontaineris a pre-fi

] ed i . a. Vvial . .
aut oi nj 86t or A Clontai%?rchP‘,’rdi‘%ﬁoLfai‘lﬁb1%’;1‘@}‘%‘6‘[‘}'[8%% hgﬁg‘é?ﬁgg\r/aldgﬁ' ! egasgllngg?h qyial g
prescribing \pf oL Bhfor.

17. A Kit, including the container according to claim 15 and prescribing information.
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