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Conj ugat es of Hydroxyal kyl Starch and a Protein,
Prepared by Reductive Am nation The present invention

WO 00ane28 o conj ugat es of hydroxyal kyl st ar ch, PCT/EP2005/002653
preferably hydroxyethyl starch, and a protein, wherein
these conjugates are forned by a reductive am nation
reacti on between at |east one al dehyde group of the
hydr oxyal kyl starch or of a derivative of the
hydr oxyal kyl starch, and at |east one am no group of
the protein, so that the hydroxyal kyl starch or the
derivative tdgfjagdtet 8f APERIGRIYY Stdrbl GHdtaOP ARG Y Ot €1 N
via an azonethi'ne |inkage of a am nomet hyl ene |1 nkage.
The present i nvenPrepared by Redugties Aminatien net hod of
produci ng these conjugates and specific uses of the
conjugates. It is generally accepted that the

Tifd dftbdent YirRbntiiOt RIAG 8N cORjubABRE OMﬁdléﬁﬂQxdjahl@di JTMIE preferably
response agai nst these proteins is reduced when these

hygrasyethyb starcd, cod i potein Werrpinehprse ealeatiscare fuped by a reductive
i fAFAOR el R85 o0 A oBPUBERLRL ALY RSt s o of

degixhiive of the tydectyhliylistaghnand dtYean dna amirgegroap oy tlenstotein, so that
circulate in the bl oodstream consi derably | onger than . |
the hpdresyaligatiagh g Hrecdsryatiye @erqqév%cqafaieéﬁgémkeg ta;tag protein via an
| fi=1j+ t .
g i Beael By A AR R, AR, PO RaR Ty Bijon el roates to the
m¢thby sfmoliacing thesd benjhgatati and spedifionses ef Wesronjugatepr ot ei n
and t he pol ysacchari de, hydroxyal kyl starch, is a
coval ent linkage which is fornmed between the term nal

It géh g&%fﬂlﬁy GEQURAOhaP tHeUAM QNG ?&Eé?ﬁ'sp & B lifpRE/eli ' the immune

m cal” nodification of said termnal al dehyde group

respfontdegdigsdrtbosg rbleyrls is reduckd wdler dhése, pratsthsaare wnupled h@lpolymeric

r o rotei.n. As acgtiyv r f the, . . .
e W, 08 GlifkioseS b bR adivs oRreiny pipgified with
poAyeEhfeRCEIOSAAPEW) eRBibRredi i®infny 8&ificivadn®intigehicity and circulate
~possibilities of different |inkages is given in the
infthe iplasdstieamy cpnsiderably dongedithap aed-peugated pradeing st have a longer

ro .theoretically suitable different |inker
pl%ﬁ‘i‘ae aﬁf‘%@"; and different chem cal procedures, the

wor ki ng exanpl es describe only two alternatives:

first, an oxidized hydroxyethyl starch is used and. .
WEL QB0dA0%H; Felates yo tapnisthodedigoupding gproteins to a starch-derived modified

po%tfsja&lhq- igE! I@Hea'ﬁlﬂﬂlg% %Yi%g?ﬁét%@ﬁi fled %rété'ﬂc)and the polysaccharide,
actrvation,” or a non-oxl di zed
hydroxyalkyl starch, is a covalent linkage which is formed between the terminal aldehyde

group or a functional group resulting from chemical modification of said terminal aldehyde
group of the hydroxy alkyl starch molecule, and a functional group of the protein. As
reactive group of the protein, amino groups, thio groups and carboxyl groups are disclosed.
Moreover, while a vast variety of possibilities of different linkages is given in the form of
many lists, including different functional groups, theoretically suitable different linker
molecules, and different chemical procedures, the working examples describe only two
alternatives: first, an oxidized hydroxyethyl starch is used and coupled directly to proteins
using ethyldimethylaminopropyl carbodiimide (EDC) activation, or a non-oxidized
hydroxyethyl starch is used and coupled directly, i.e. without linking compound to a

protein forming a Schiff's base which is subsequently reduced to the respective amine.
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hydr oxyet hyl starch is used and coupled directly, i.e.

Wi t hout |inking conpound to a protein formng a
wehsoi®base which i s subsequently reduced toPCTHEP2005/002653

respective am ne. Thus, the 2or ki ng exanples of WO

i3 S5 SRE R, AP R PO BT PR s sl comuest

coﬁ{prﬁﬁfge hb/dfdx%th?ms@éi@lﬁ e$he Afiletn, onal |dﬁe 3% fdfe Atk emolecules.
conj ugates forned by reductive am nation are

Additienallieas Tan@soBy oqaingatedvaed by redistiae amaration are concerned, WO
up .of. the

FBTRL RO PSRRI PR Rlgd Upy e proti
thél'if&lﬁeni\wmlnaﬁom\a%aﬁtbdw @dth. of the present invention

to provide novel conjugates of hydroxyal kyl starch,

preferably hydroxyethyl starch, and a protein which

% 4 e S .

Tlfe? nf o was dﬁ} %b&%{]% tglté: ?Arf:ggﬁﬁ eﬁ%ﬁ#ﬁ Oéxfosfl%l%: né’%? rz:onjuga’ces of
hyﬁtmdyhlkyl sthfchg preférabily élyrll‘cﬁs'ellhyl stmhmndom pioteip rW.hicId eonjugates have

noyel at of hydroxyal kyl star.ch, preferably
befgigial %r?lﬁ%}%%msegngféﬁVleBﬁémé}%tF@@é?ﬁSWPJP‘EHn A Peierba by

reductive am nation by reacting an am no group of the
ol i gopeptide or the polypeptide with an al dehyde or a
It wes o figtlen pbject of the pr'eacmumengom) topprofida yldwdwajdgyﬂes of hydroxyalkyl

- st h f bl d t h, W t h
sty ey A TS ORI U A Gt SHSG aF) o pyreductive
anfRAIdEEy WRAKEE B ol DICRS S brYRRDLSNC! & BOMIABRide with an

nmet hod Tor produci ng sai d novel caonj ates wh
aldehiyde roet ddettd Lrayplor e hemiasgtab ot iof lmddowelled:tsmtch preferably
r.eact diti eref.or t.he es nventi on
BRGS0 Srb i ORDP SRlony e Bo i achevet
conprising a proteln and a polyner or a polyner
_derivative, wherein the polynmer is a hydroxyal kyl
It swaa yehanosher @bipst Rbthequagsnt Bivertiaoieapreridep methid rﬁ@r m)ducmg said

nov lat%njgga%?ﬁilgvﬂgllq S%%lr%r 131:%81[ ﬁ is kag)ﬁj )}ﬁg %)gx%r %)Regﬁe V%ncf Selg%teel reaction

coh@@ahs one amino group of the protein by reductive
am nation, said method further conprising either

”|ntrodu0|ng at |east two al dehyde groups in the ‘

R R IR ERSOLRO 0 B BETSER ey comprsin

proweiny aek a\/powmﬁnorampbl‘yr@roiepw@ﬁvd; ehepeinttRe polydder is a hydroxyalkyl
reacting the polynmer with l'east bifunctj onal

stegehpgisth Biethod; eprapsisyes, ﬁavaéeﬁﬁ 1%1%@ af g5t e eldshyde group or keto

grgﬁfpb‘rpﬁen'}{'a@éiﬁ §BuP BE e Q¥ thd E)Q&HleMdQﬁ{/Jiﬂ/e to at least one amino

group of the protein by reductive amination, said method further compfising either

introducing at least two aldehyde groups in the polymer by a ring-opening oxidation

~ reaction and reacting at least one of said aldehyde groups of the polymer with an amino

group of the protein, or reacting the polymer with an at least bifunctional compound, said
compound comprising two functional groups M and Q, one functional group M being
reacted with the polymer and one functional group Q being chemically modified to give an
aldehyde or keto or hemiacetal functionalized polymer derivative which is reacted with an

amino group of the protein by reductive amination.
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reacted wth the polynmer and one functional group Q

being chemcally nodified to give an al dehyde or keto
woeookemoaget al functionalized pol ymer deri vat i RET/RP20051002653

is reacted with an am no grbup of ‘the protein by

. reduct,i v amnalon the present invention,

AGRERHY e iedtat kRBRARE RS iR5T g b ePnBER Pt e iy Otein and a

pddh¥ G a dlsmyﬁep@érwaﬁbe Gbﬂ{dreaﬁ&héfﬁolymfelefs@ﬂ Hyd&&@yaﬁ XﬁFdh obtainable
i's a hydroxyal kyl st arch, obtainable by "a

bypz systhodrfgr areparinaiy soRjugaa aaldmﬁh@d com@psmgwpgalenﬂy llnklng at least

Iy |inki at | ea e rou
orf ARSAH ot BEAPE) Blrbif Rl APOHEF (B BRaR: ofhe potymer
deBiOhiveeto dleédsy ahd MRirdcogrdtp e &t profér ByfrdiicVe b!]ﬁlrﬁhoﬁ h@id method
protein by reductive animation, said nmethod further .

fugberpeamaptivenae Pithrerintraducieiel WQstatw ddehyde\gsounsdishihg epolymer by a

rlr%gﬂg 5‘){1&%‘13 rnglgilc arpdgl rﬁ%cﬁlggtolﬁgﬁ O'angs f %lcfj%g%l%{}lg Jroups of the

pogymerpsmbfant hmmogmtrp rof\MhE hpréwing vir Meacting Whe Polfrh@ with an at least
rotein, reacting the polyner., with an at | east ‘
blﬁwﬁfml .cewapu%ﬁﬁ@m%np%laﬂ &O%ﬁﬁa& o dupgional gxpupsdl and Q, one

ﬂx{a)ée’tlfb‘rf]l%l gﬂﬁ%tlglr Qéiﬁ r%c@é&jwﬂflyt?rg :}o E#lg&t én?in% - 5 RQHBndY' group Q being

ed wmth the one I'ona
chgminaply Qubditing tcrgeva alaldehpabel of iketd d)roh@hmeetalnﬁmlcdeﬁn]ided polymer
or keto .of.hem a %I fuiicti onal zed poly :
degP\FaPRiGR iSARPRER bR 2EH BRI CRD R i paaﬁewobygﬁeéuﬁwaamlﬁ@on
protein by reduct.lve am nation. The term "protein" as
used'in the context of the present invention, relates
Thedem S/pra’rdilﬂ cas asedlinstbe vemted didw prgseat inlvessin, Ealates to any amino acid

ref erabl | eagt 5, e preferabl 10
S Rdil Bl iafeOhe o gt Spradierbist ey dtclsest 10 more
pr&@rabﬁp bE 151 8 Aok p?éfellaﬁ@sét l%gst ﬂprrﬁoﬁ ngrf efh A YatAbast 25, more
 east” 30, nore prefeéerably | east re pref era%
preferabbast least 30pmere peﬁffetahlyl glt etst| %iasnomSprefmabiy at least 40 more

oL S0l DR AR AL S5t bty st 100

ansihenigal synthetic procedures or can be of any hunan
or another mammal i an source and can be obtai ned by
puri fi-cation from nat ural I y Occurring sources.

%gtregk ﬂagflge Cgr%ﬁ&cearbsr eﬁm%a syﬂhetg:ggro%er}fug%ro%tcﬁh be “n any %uman or

anbﬂhféi' hiahﬁﬁahaﬁrboaftéyeﬂ‘ﬁ caﬁrbeaéﬂtalh@dﬂby rRFfieMdrofBm Raturally occurrmg
transport protein, a bioadhesion protein, a hornone, a

SOpEe®pt or, a suppressor, or a functional der i vative or

According to the present invention, the protein can be a growth factor, a cytokine, an

activator, an inhibitor, an enzyme, an antibody, an antigen, a transport protein, a

bioadhesion protein, a hormone, a receptor, a supprestsor,‘ or a functional derivative or
fragment thereof. The term “funétional derivative or fragment” as used in the context of
the present invention relates to a derivative or\ fragment that maintains the desired
biological property or activity of the original molecule totally or partially, e.g. at least 10
%, more preferably at least 20 %, more preferably at least 30 %, more preferably at least
40 %, more preferably at least 50 %, more preferably at least 60 %, more preferably at
least 70 %, more preferably at least 80 % and especially preferably at least 90 % of the
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fragment thereof. The term "functional derivative or
fragnent” as used in the context of the present

WO poosf9290h rel ates to a derivative or fragmentPCEP2005/002653
mai nt ai ns. the desired biol ogical property or activity

t.he ori gi nal rmlecleto l | I
deigd ool rgrelproraras of B Pugioe” BtRG et breferred
exd%;ﬂfese&i%t:b{ fidbmefB ke, 8., Untiblychratngdngy. abl y at | east 40
% nore preférably at 'east 50 % nore preferably at
| east 60 % rmre preferably at least 70 % nore

Exglgglfgt% ) Qrcgﬁlgf a]ieh Bro%&eén&ﬁ%pj%ﬁ saﬂekymﬂlhgﬁfq{lﬁgnyﬂa(t) (thEPO),

esrre proper

: col@ﬁiJsﬁﬂnhlétlﬁé fh&slso(US@) r\saichrml@@sfehk@wcbmmaat hyman G-CSF (thG-

CS% 5;? a,lglgﬁgﬁmtepr%%gméﬂ’g\i al 1%%(); E%ngg{egtfgsrr%{] é?]g%ga) Ty Eg%mma—lnterferon (IFN
g iR AL M 1R Bl OB o BUTREN B or IFN bete

Stinmu actors

, (rhﬁl@%ﬂ:plial &ﬁerlﬂENCb’éw)nﬁlMllduknﬁm & .QFF1 (to IILAGSHKIch as IL-2 or IL-3 like

M ST e O L —
fac"f'c}._rﬁﬁg)(?ﬁq liehﬁgﬁ?sta?ﬂh gh;ﬁr RC IQI@RIM‘ Qﬁ‘ﬁtr}tbéﬁﬁ 14N, ak@hAePprotein C

bet a)’, er | €lki nes,
(ABCY. plhslxmlnoge:n admaﬂoss suuhhasanssue-tsaaeoplamm:ege:n keivator (tPA), such as

s SR TR ol b S K by maman a1

(1h(4)a]k§1')f ﬂﬁf{) oBinY hlbum¥d sdch, as %ovfﬁle @&%’m alBﬁthirI MBS, Browth factors, such

tlvated protein C (APC), plasm no
as aptdemmlcgrewﬁufahtoas{EGF}.,ﬁhmmWE‘tergrawth frotps r(Pgélﬁ),vﬁbr@blaSt growth

e 5t DB RBERI RORR, A5 B, i, Bt

' grd\iﬂdh fad¥OYBUGT), BhPUdEFed UgkraGoptay | Browsier fitoal UBIJDNF) c111ary

(BSA), growth factors, such as epidermal growth facto
nefie@phictihetontSNT e tgnsfornting geawih petoxsryuch £ Bbbalpla or "IGF beta,

‘ Blﬁ% h %?ngo]\?qrigeé o@%ﬁll}sgiérgwﬁl ;Q@Y_xﬁgne%r glhclsfhmveghgrowth hormone,

uﬁi@ﬁh@éroé@%brs fichi 43- UNFi aipish oedNK befph IsGmgﬁ’o@baatlhle somatotropine, -
factor (BDNF), ciliary neurotrophic factaor

‘somptomesidinesi hefngglelinh hpERenSs sOTS PIOROHRONPEFSUGH ﬁﬁdnmhnx@nado‘tmpm B

o TR L ST, M TTBERS o
anfii@ifetRShdionas PABDID and I‘dEyfmeirﬁas Smiﬂaasaseﬂedsmgehormones and release-

sonat ot r opi ne, somat onedi nes, bi n, hornonges
inlypiimgr ﬁa@ﬁ@gneg, uchrrathysopk uhlqrﬁaone,o ﬁ:ggrgfcf olbqrﬂlones sucﬁ as thyroxme

thﬂ%{rgﬁof_ ﬁﬁol%e#ﬁ%oﬁcﬂ%&ﬂ RALARLS, %lﬂl:e@%

a: M gon-lit tides (GLP-1,
anm ¢ hor-mon such@s %lor% |léle| B?pelt F%(

GbmrmmESe&ﬂcﬂhbsambhcmw{emdlm%kpwml vasapressihegeasiring secretin, integrins,
gl;c%%gglgsho?nqgnerse(le ?gafﬁl Pgi-lbeltct )I, n?elano&de-stlmulatlng hormones, lipoproteins
and apo-lipoproteins such as apo-B, apo-E, apo-La, immunoglobulins such as IgG,‘ IgE,
IgM, IgA, IgD and fragmenfs thereof, hirudin, tissug-pétthway inhibitor, plant proteins such
as lectin or ricin, bee-venom, snake-venom, immunotoxins, antigen E, alpha-proteinase
inhibitor, ragweed allergen, melanin, oligolysine proteins, RGD proteins or optionally
corresponding receptors for one of these proteins; or a functional derivative or fragment of

any of these proteins or receptors.
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* chymetiapsia, cREPSHr 616@1%81& ligpte, owaﬂaﬁfy %‘éﬂnp%%

hor nones, parathyroid hornone, thyroid hornones such
as thyroxine, thyrotropin, thyroliberin, prolactin,

wa@ a008i0v928 n, gl ucagon, gl ucagon-1ike pepti des PC/EP1005/002653
GLP-2 etc.), exendines suchS as exendin-4, leptin,

‘ Pré%&s;’r %ﬁ%&%&@%ﬁ%@%@{éﬁé&gﬁf&f | e%%i r;‘)?dteolytic enzymes, oxidases

oxIRIraNREIs6E th kel hﬂ&oh@éﬁ%ﬂﬁés donReReetiehass antlligases. Specific
apo-I'i poprotel ns such as apo-B, apo-E, apo-La,

nan}nnﬁmg|eg;bmlplqs gres@s@hrag@amg @gup@g,, argglm dcpagmnaqeggie@ﬁgin deaminase,
gl%ﬁagl%xf%g 2 tgiﬁ%@%ﬁag%ﬁgﬂafalé@ag t 'pﬁ%%ﬁalgﬁhhm}( gt@}iagésleor tyrosinase,

I nTor rici

‘sup&rakileV @i@itast MBODY, OatidOSoxi1RIBE, getalake, gkn@hﬁ}agﬂ, okallikielg trypsin,
I nhi bi tor, ragweed allergen, mel anin, olig oCaIH]iTe hat

Gsghatase, purine .

0 S e or, ngi

ESSRLODG e RBE BB SRS U B0 ORI EERTEL gtucont

oxﬁ@:‘se,pgﬂa&oﬁdm‘ee rgﬂlﬂ:dcﬁalmmd&eargéucmrgdase hyaluronidase, tissue factor, .
car bohydr at ¢ spec c enz prot lytic enzynes, )

SUERIOHHEES HIM DA Ser ases, r#%tpfﬂ% gd functional

déﬁ%%ﬁfﬁ’rﬁ& ﬁ@§ﬁ§(ﬁk|nases and |igases. Specific ‘
on ,

mti exan'p es are asparagi nase, arginase, <
argi nin deam nase, adenosin deam nase, gl utamn nase, ’

AR BT AL bt Soieption HHEbBRHR RogTeeted ro

' . th% %}cﬁ%%%msﬁ?g %Eﬁ@sgcéqﬁ'IFNkenﬁM ’IFNrHéPaS A 111, IL-2, IL-3, myoglobin,
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- loy levels i e r?xm%mmh%@@slggneyseﬁol?loméheﬁﬁt

ymotrypsin, el astase, thernolysin, |ipase, urlcase
&aaeﬁbATn&uﬂBﬁhosphatase purine nucl eosi de
phosphoryl ase, bilirubin oxidase, glucose oxi dase,
gl ucodase, gl uconate oxi dase, gal act osi dase,

ASOHERE 26 %Q{)é?ﬁél@a?&fer&lduﬁ%dﬁ"ﬂn@ﬁ@ &f thY YrélefNiriRA®on, the ‘protein is .
tissue fac rept oki nase, urokinase, MAP-kinases,

scbrssdi ENigronp consitiog of rhEPCérrbGFQSnE,tthH\éalphérrhIFé‘{ betasthAT I,
[ nts | {o preferred
th laliZil #’% S%fpg)r’é@é@ta ﬁ% ‘ion, the proteinis

sel ect ed from t he group consisting of EPO, G CSF, |IFN
al pha, IFN beta, AT 111, IL-2, 1L-3, nyaoglobin, SOD,
Exafhaqpoietirel (BREA) lswmqwrﬁ@ntlwnégp@@mﬁﬁayy frehe maagation of erythroid

f v, e
T T L
eskdttitNinadeptilating theA&Vdbef ead B16AT cdllslin thé‘ld:chlﬂatlothbncﬁtlons marked by

nyogl obi n, SOD, Al AT, -and BSA. -Eryt hr opaoi etl&réEPO

POe ﬁvf@qh in turn
st s ajyﬁaropowsw A loss of kidney ﬁmctlon as it is seen in chronic renal faﬂure for

example, typically results in decreased b1osynth631s of EPO and a concomitant reduction in

- red blood cells. Erythropoietin is an acid glycoprotein hormone of approximately 34,000

Da. Human erythropoietin is a 166 amino acid polypeptide that exists naturally as a
monomer (Lin et al., 1985, PNAS 82, 7580-7584, EP 148 605 B2, EP 411 678 B2). The
identification, cloning and expression of genes encoding erythropoietin are described, e.g.,
in U.S. Patent 4,703,008. The purification of recombiriant erythropoietin from cell culture
medium that supported the growth of mammalian cells containing recombinant
erythropoietin plasmids, for example, is described in U.S. Patent 4,667,016. It is generally
believed in this technical field that the biological activity of EPO in vivo mainly depends
on the degree of sialic acids bound to EPO (see e.g. EP 428 267 B1). Theoretically, 14
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progenitor cells into erythrocytes. In human adults,
it is produced in the kidney. EPOis essential in

wo e@dlogaoesg the | evel of red blood cells in theCT/EP2005/002653
circulation. Conditions marked by | ow | evel s of tissue

xygen pr.qvoke an increased biosynthesi f EPO._.which
e ST AR PP gp SRE LSl D g el s of the
cabdRFdrh@NsidS chhind 3ink6& Mo i M- &Rd Aiglycogaor gitdsU M ghllyOfophisticated
exanple, typically results in decreased_biosynthesis
pusificdER0 sied ae aocrssaty ttauobtaine bighly sialylated BBOupisparadens, or further

Eryt hropoietin is.an acid pr 0. h .
oGl BT R PP e o0Ro Bl el RHARE S helRLET 61 Blgog ggyat-
34 RARVAChish [TRatRE Mdy@dadt Sathrepdissis maklnpplicatians dor recombinant

nmonomer (Lin et al, 1985, PNAS 82, 7580-/584, EP 148
huges epzhropeieln, 2087 sSapin Hermatoldamuppl e HRevesWhi ng

and -expressi on of genes encodi ng erythropoietin are

descri bed, e.g., in U'S Patent 4,703,008. The
G-p8Fi {§ gabi diDofglycepmdinnaabiliesd thyr opwiiatrachair disutfidd bonds and

culture nmediumthat supported the growt manual i an
- coplaining & sk Ailkwged eababy iaR mQplyt Si(g?gﬁ hap mﬁa@}o acids. In

thé: gﬁugng% gp@}, ﬁcg/-dbﬁl fs{es%lﬁgiepiggd h? bgm,sr%a?ﬁ‘)twe Fﬁ'mﬂal%ﬁs Oﬂagcrohféages and

elireved inthis technical field that t

' fibbohsrgilcabindfohétiont iy tobe ER@Wih and\idfferantitipndegentds newtrophils and

the d f sialic aci d to EP .

theipgresaRoBRyls. HRSGHEL ibs foo [ANGIBahF ag Wit P aclistgs manre

neﬁ?gi%}ﬁ@. ﬂloé%gﬂh 0 ;O ITRES 1 v /AR Bt atiBR of 9hAb IR th& R mopoietic
0 e carbo dto N and

ydrate . si de“chains |1inke
pré@epityc odisl G ispmergy tveth addigonal heephpsitiic gtaydh factors) and promotes

purification steps.ar cessary.to obtai i.ghly. .
préllsyajios sk nEpiIGh AbaPdytied ceffo il o8 i pigfmistered for the
tre'alfflfléi‘{t1 "BE | QficRRACRE Vi RARbFtil NeP&lS (6hBdtZ e.g. by aplastic anaemia, .

Erythropoietin, 1991, Blood, 77(3):4 19- 34 (Review) :
myahatlySplasiag A o chemothetapppoi esi s: novel applications

for reconbi nant human erythropoietin, 2001, Semn

Hemat oL, (3 Suppl 7):33-9 (Review). GCSFis a 21
THeQER S 348 PR PPERIcBd BY BRdrhicalesynihétit PRockdireasi@ibe of any human (see
~disul fide bonds and containing a single OIinked, .

e.g BwatspdAalVe ehel. 407, S/amule@om%@émmplﬁmt%lrﬁméﬂ@eﬁdi gedium of

In the anjmal. body, G ' [ b .
e ST B AR R0 99 57555 s
R.GRidd 1Un9Y7,00hdrEcttzabion o colohirstmdlatng faetieiny ipaddwwed by human

factor for neutrophjls and their precursor cell%.
megwetes rand; phyjtehemagelugipinimyated dymphogties, Rioedsi0 (1977), 811) or

ti t t ' . | ded OFL bf o
b PR P b 193k n b, gl oo
soigestiRe heibe ppcageiungn ebd sr humas yrire.dy adilition, a lot of Epithelial

addi ti onal haemppoi eti.c grow h factors) and pronptes ‘
carcinomas, acute myelg1d ?eukem%a cells and various tu:mcﬁ* c&? fifes (bladder

carcinomas, medulloblastomas), are capable to express this factor.

Furthermore, the expression G-CSF encompasses also a G-CSF variant wherein one or
more amino acids (e.g. 1 to 25, preferably 1 to 10, more preferably 1 to 5, most preferred 1
or 2) have been exchanged by andther amino acid and which exlhibits G-CSF activity (see
e.g. Riedhaar-Olson, J.F. et al. 1996, Identiﬁpation of residues critical to the activity of

human granulocyte colony-stimulating factor, Biochemistry 35:9034-9041 1996; U.S. Pat. |

" Nos. 5,581,476, 5,214,132; 5,362,853; 4,904,584). The measurement of G-CSF activity is
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the peoteis £&un dhe hestsells. Hor g

proliferation and mgration of endothelial cells.
Clinically, GCSF is adm nistered for the treatnent of

waledosoimegi es in neutrophil |evels (caused, e.PCT/BP2005/002653
apl asti c anaem a, nyel odyspl asia, Al DS5 or

deSPReRan The BY bios Sirpagenin,. SOt RS A, fred St N. e
al. 13%”99 BSBew &o\élésa9tfoﬂhum&%rznul&ytwbl@hy@ﬂnﬁhtﬁlgrfanor (hG-CSF) using

pl acent al conditioned nmedi um of henppoietic col on?/
mifrimenmy¢loblabtjc NBSa@D welly eeviareets andpistowtion qf1idsyjgvels in sera from
Shal | e a
noRfl Rytty Hhient ek BB (Yo SR SRS R LR Bl BisBlaers, Exp

HmH6IC YOEB 13nd1 ehy9;ofoe iRggirethérnti of-G0SFudctilvitdl in vivo see e.g. Tanaka,
I ymphocytes. Bl ood 50 (1977), .811) or another
el sLPéa@uw@kawacs: aﬁ r%@mbmaat BRrap\ErHIeqyie selpmyystimulating

RTS8, AR MR e

Fuﬁngﬂ pablickiofarvdici® rtests fac titee mrqas\hemdnﬂ efikheri ativity | G-CSF are
and. varioqus tunor cell dd car
dishiased 1opASe Hbao. BPes S BaDiob RS, dipr Soal | SiTs Gupgison of the
poé%&:}ﬁv%? E&Klalllﬁé‘?aéﬁ?ﬁglﬁb&?a nor- eC Oam no acids %ﬂaﬁgO@yte colony-
stitmula?ing chefrermb hyutlopenic16nd meneeyrapkeicablly ratst cCacer Chemother

nost 2) have been exchanged by anot her
Phélﬁlq’l’(??@g)ﬁg) éf?quﬂkﬁgéh exhibits G CSF activity (see e.g. .

Ri edhaar - d son, et al. 1996, Identification of

residues criti caI to the activity of human granul ocyt e
Prefolabby Jt]sset GrUSRAis regohbintatty, pidueside hhistingluds: [9olary g4ar eukaryotic

1996 at 581,476 132; 5,362
ho3t GpesigR of STRE TR RN AreRtengss eBhapd pipiil O ¢INA! cloning or
by Bes @%ﬁtﬁ@s‘i’s IQhifabR Arokaryb® hoRASHUIEIE Riridls etk such as E. coli.
: act|V| y invitro see e.g. Shirafuji, N et all 989, A
Suitehlelsulsary sty howis inteludgrycast sneh it esrebtiangndsmammalien gglls such as

f.act G CSF) i ne,,myel obl astic NFS-60 cells
Clggespgx?@é{ggogm 08@5[?&%{’%3’&?11%3 levels in sera from

normal heal thy persons and patients with infectious

and hemat ol ogi cal di sorders, Exp. Hematol. 1989, 17,

‘Tkmlleccm%lonantmrom%r@ AeipteiT IscknosR iadhe ori Ip gonerAlyiisgagludes the |
an
o Bt el bnflnf RS SAAAE (B lopion of e o

cel® ui@drhyohaniong witied enable &E@ro@i:ﬂ@ﬂ fof RS pruteih ahd the purification of
3710-3714,1991). Further {)ubl iications. where ests

allgil {RfoFnatisncEse &g Jylygsfdal 1986, . -
R%oﬁlbglaﬁt lﬁﬁlle%n '\@an&oé@é C%%}YY m&ﬁ‘l& flor: el‘:ff@(lté ot fhormal and

ari.son

~ leukemic myelo1d cells, Science 1986 232:61-65,1986; Nagata S. et.al. 1986, Molecular

cloning and expression of cDNA for human granulocyte colony stimulating factor, Nature
319:415-418, 1986; Komatsu, Y. et al. 1987, Cloning of granulocyte colony-stimulating
factor ¢DNA from human macrophages and its expression in Escherichia coli, Jpn J Cancer
Res. 1987 78(11):1179-1181.

In a preferred embodiment, the G-CSF has the amino acid sequence of human mature G-
CSF (see e.g.; Nagata, S. et. al.1986, Molecular cloning and expression of ¢cDNA for
human granulocyte colony-stimulating factor, Nature 319:415-418, 1986 ), and may

further contain a methionin at its amino terminus, which then results in a protein of 175
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pot ency of glycosyl ated and nongl ycosyl at ed
reconbi nant human granul ocyte col onysti nul ati ng

WO 205092928 n neut ropeni ¢ and nonneut ropeni ¢ CD PEI/BP2005/002653
Cancer Chenot her Pharnmacol §1997) 39; 259- 266.

| an}ﬁ)ﬁ% }‘ae (rglg %‘}Wplyeo tn%%;d' ch {/[Hit opaft |C¥ Fqﬂéjf ggntal-lr-lhé ?erine or a

icoor otic hos expression
thie¥pige ReeDNA sequences obtalned by genoni c or cDNA
cloning or by DNA synthesis. Suitable prokaryotic
hosts include various bacteria such as E. coli

Th%l“ﬂ}t@ﬁ?l Sseﬁqﬁ dﬂv Hltejch%dF 3p rtl'ﬁa C%]?felglc‘ gﬁ\/g%@ gﬂl%rbo ﬁﬁgtes accordlng to

cer evi si ae ‘an I nese
thopi@Esht ¢elehtomndy rifbﬁhbﬁye 61&4 é@boh”&ﬁﬁatef ﬂd@ oirdin attéched to the G CSF via

o-Jafet éﬁf&%‘}rﬂ%&nﬁﬁ Bisostamn e 2Bt FeFoBHS sisedoband o7 Gorvais
et Y.y 31 FORHAR 1097 ©>£X BRGSO LAY G B b eCHohYBalPfde chain

S undér con tlons enab
mgyr od’bectNaﬁ\IAé(atpﬂnez-BD@alémalzalai‘l)cﬂl\le@éAp(lalphBZéé\]GaﬁﬁAof tivke  (alpha2-

rotein_f t he cells. For detail.ed infor n
3)§é1ébf‘éaﬁ3)5§gﬁ] @t’]‘ﬂﬁ\i‘@ CalT 1JFECYRELEIIF natfi ’hu:%ﬁ'pIg = N-
aﬁgg Hk&ﬁ%hﬁm?OIO”y stinulatjng factor: effects on

normal and | eukem c nyel oid cells, Science 1986 -

232: 61- 65, 1986; Nagata S. et.al. 1986, Ml ecul ar

ME PR B Gt RS AR Bl RlSs B s e85 e addidons
ai@?iﬁ?&rité chhin 8§ cethpard@8d thChaReNshIRfepaid Rbd Beatt Sag ﬁested (U.S. Pat.

col ony-stinul ating factor cDNA from human macr ophages.
Narfu2 18,092 xPeresdingron thetwshemplotieh tew G-CSH snpipstam peqduct may be

Res 87..78 1 179-.1 1 1.
A P ihesk Stk Yok uBSRheE founlt, vipen O-CSF s
prb&ﬁ'@ﬂ nﬁTB&ké!’rﬁ)t%Es (tB€preifl is pé\é@@ﬁis&;tmﬁallyeglyc@ylal&ﬁ @onsequently,
Mol ecul ar oni ng and expression of cDNA for’

they p@mghwbgﬂp éld@ocrb@ﬁym@y ihave hegmagtached tor the Wedurmg "biosynthesis in
her. contain a
m%&ﬁ‘f Shi° gp]eg all&t%ggiglrﬁ 1%35@6%%%{1&3&15%1 ch then results in
a protein of 175am no acids. Furthernore, inst ead of
t he net hi oni ne, G CSF qgg contain. a serine or

RecRPE6HIh EUTEB | GreST HE-EVER Bt liyiseRdongeRRs vgious forms of

’ le{llﬁ)g)eﬁ} raeﬁﬁﬂ% éo%ﬁ@cia?ﬁ) %ﬁtfoﬂ? SFMGHUOSE EFe %@&%{b‘f’é BHddrOthe names

resent 1 nvent conpri se one carbohydrate
ﬁlgta@i&mC t@taﬁ@ahhﬁcﬂda[j)ogmabh elefbEafFinvi Ne@rbgin®e dnd Granocyte®) and
gl ycosyl ation at the p03|t|on TQB 133, i ‘
nair‘rgg@p 1@0 ud% éy gupogen

recombinant E. coli cells. Neutrog1n® and Granocyte® are glycosylatéd and produced in

are non-glycosylat%d C:%fngdtspli'oduced in
recombinant CHO cells and Neu-up® is non-glycosylated with five amino acids
substituted at the N-terminal region of intact thG-CSF produced in recombinant E. coli

cells.

Interferons are cytokines that mediate antiviral, anti-proliferative and immuno-modulatory

.activities in response to viral infection and other biological inducers. In contrast to IFN =

alpha, IFN beta is highly species-specific. There are two subtypes of IFN beta, IFN beta 1a
and IFN beta 1b. When it comes to industrial production then the main difference between
IFN beta 1a and IFN beta 1b is the respective cell systems utilized for their production.

IFN beta la is produced by mammalian cells and receives the designation 1a because its
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et al.,EBur. J . Biochem 1997, 247, 386-395). The
structure of the carbohydrate side chain may be

wokwBbex928 pha2- 3) Gal ( bet al - 3) [ NeuNAc( al pha2- 6) PCHERM05/002653
und (alrha2- 3)Gal (betal-3)%Gal NAc (NeuNAc = .

an!q\fn% Ltdyge #}rcglﬁ? 1‘&91%&#%@,}@1! (g%‘g? Hathpa‘f f%k%bgg@gﬁ%n%% a. IFN beta

it S0 as
18 8 produced b ehadterih lsdrfopnes, ditlel Inidst)ﬁﬂller manhedtne padteins are modified
chain _as conpared to_the native pol ypeptide has_been

p@tx@@@%@‘f@aaklwbs glpggsylagjgn. Basteria,obpyevepelgel diggbidity fipelycosylate
prgf%ﬁ{s £ihth g@\% {atﬁelb%o(;@ o?mﬁﬁsthg @m%ﬁgﬁgr yog?e\éclﬁﬁls found in the

osla mamal’1 an or of her e

| nmabmbgedahﬁm beusnaaus;m\mam i@Skd & npledlar edigh of about 22,500

Dt L5 1k Toeamniunirallt P2 et ot o B Boo00'Da, because
thg Iﬂﬁ{eﬁnffﬁy AN iR ?@Hns@fﬂgﬁﬁhﬁﬂf Beta M‘FT @eﬁg tﬁi:”é glatlon due to the

i osynthesis Tn manma especi a
ba;zmi podhttion lﬁemodehmarmmLﬂmh se@u@ﬂé c(frlhﬁa'ﬁﬁﬁyerfeson beta is given,

D 8 e M SR AT 5 e o o

@ﬁ eA&Ma'Sl:za*U.ﬁl 9@6&@991)% !1119811@81 IfmkgBﬁfchblms&@f &AtFukaf N Nolte M,
Neupogen | enograsti m (Neutrogin(r)

Baatemn G%y @'r)W hmaccmab Moy @eele Cmmemcp@lrmpar@maﬁ ©of )nterfelon beta

arg @%& ﬁ@gﬁﬁgrl}e@ 1?) gérpp%(@{ %ﬁ gld(@ng@dbfﬁad Pagufn%erferon beta 1b is

mAXERAGKH eyl ba@bigal dfeyfonitict 6 aagehip rcﬂ'dEC&ﬂz ithht bears a gene‘ucallyk
reconbi nant CHO cells and Neu-up(r)

engieersidypdasgyd a@@@lmmgtthe gf:nﬁefoammw aﬁ@r&rog befesiit The datiye gene was
F
obttigg%dn\}gxto%n x%bl% l%.nd' nlﬁe%% er on thﬁ{ ggﬁjs{ﬁgl%:sn s%rme for the

cysteale esdiaina rat positied 17. ?:Iﬁterﬁfc@ﬂ et atsl pt@dlﬁi@d by recombmant DNA
i uno- npdul atory activities in response to viral

teghpolagyi usingagrneBenlyr enginsergi Chinesendupaes Ovasy EdHP) eglls into which
th%_ ulln'e:tﬁ\llrﬁé %}& blat'e:t%eﬁg his 15%11']%&6{:& pﬁ'{é,@ﬁfig&? s];g&ence of IFN beta "

ere are two suptypes

 laiFhddpeital td that Whedturat fibobkst devivied dusian igbrigon Bt Natral interferon

t hen _the in difference between | FN betala and | FN-
befpad [igieristan, betpekpats copdtied ik eagh ontaining o single N-linked

{ a A
L CBEGRUERL i) LD o AU Y AITR AR o e
trwﬁndltsﬁqalapmag remittienmiuttgle Sdeltoblat Hofvetdrethesd areahiny serious side

erBriated o S EIsGRUON PF i iSSP 5t S At riormore they

- ar® E%Eilﬁﬁeé%? iffe&tidd @ftramuscular or subcutanously), leading to additional risks.

Reducing the side effects and easier (e.g. less frequent) administration are the reason, why

. lot of development work is performed to improve the propertiés of IFN beta. Polymer

modification of proteins is a technique which is applied to improve the properties of the
proteins. The mainly used technique is the modification of interferon with polyethylen

glycol, known as PEGylation;

- IFN alpha forms are naturally produced by monocytes/macrophages, lymphoblastoid cells,

fibroblasts and a number of different cell types‘following induction by viruses, nucleic
acids, glucocorticoid hormones and other inductors. At least 23 different variants of IFN

alpha are known. The individual proteins have molecular masses between 19-26 kD and -
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post-translationally by glycosylation. Bacteria,
however, lack the ability to glycosylate proteins and

W hwws/09Pb8 bet a | b does not include the carbohyP@CHER2005/002653
side chains found in the ndbural material. IFN beta la

co@%ﬁ%ﬁ%&f&@%ﬁnﬁ%@ A has ﬁfaaum ’f;’%alig%og%idasg llaﬁwjlllpha subtypes

possdse el batimoni @itiseroéd abquencd 8¢ G60 @Med@eaﬁh@eadlﬂq)osmons 115-151
N-terminal nethionin is mssin nIFNbeaIba

while thte apiacisepingl cBfS atfe VETAhMarE LEN alp %rsélb’i)’@?ﬁ éﬁfer in their

seﬂ@éﬁ@g at thg o%g]o'i] ?w@‘ﬂogméﬁﬂ gﬁgﬁlgdg%gﬁw_mﬂéﬁ%{ 9@?@@1 cysteines at

posttronstlm&amt 29AlB®rTlﬁaar disulielt oond LY E38oist ezsenitial fdPrielogical activity

ng? 58 %095? e%a:ﬁgﬁéiéc %4 9%&)“% gpfﬁﬁlt%%éﬁpﬁﬁgceﬁaﬂm% AIEN alpha

i |
obsP5h, UL 5 SUBIELE s FESRABpLITS Bl chesvic.
coAtrastas (FI) gannha?é]EN falphp p(rthiNs bret siabllajit a pHtodi2f hrdalstrllabpmducuon of

eyt S AR ke bl Tho Rpd B TE SRR R e etk the abitty
to @wéﬁmtegﬁetﬂsn KROtw o ParBBiiteof 1IN 91?11@ QN AR Qﬁ O4hd IFN alpha 2b),

bet aser | The native gene was obtained fromh unan .
which auisedtis apprdvad tdexgemocim:ta amivothrmn glyensylatadt @smajor drawback

of AR Risb L Eay BT Fod et Bl O BEofhuefRRb b faprovement

oft RERbO GYpHAS ﬁrﬁﬁ?zhl &8l 1!112911c§t’é5' fearRn&di sfeBiepatitis C. Polymer
Hanst er %/yPar ﬂﬁ%—@ célls into which the human P m

modifigatiay @ﬁ]pugéetl%s gemieciigueaowhich ip epplikdc edimpraee Byi preperties of the

w4, 50, Bl EXMPRLE RS S, OGHEME ptvtyien

gl Ukidwii BE PH@NEonbdiwd edtmiervialyf eFadlableeREGYlatedr @iriants of IFN- f
Iy osylated with each containing a single N1inked.

¢ 8% Clafronsh (3)and Pepisys® (Rechdle Asn80. The
|nterferon beta drugs are indicated for the treatnent
of ' rel apsi ng remttlng multiple sclerosis. However, o
Adftitaroentdn EITAMYIIE ¢ 4 sulmeproteasefiinleibitsr thed iahibils tigodubi and factor Xa
adm nj stration.of the_ interferon beta drugqnfroduc

(TS HeMHo ™t #é%hsme S3dRPhi K188)-da dlpssenjetant.dctor [Xa, Xla, Xlla,

| tPfA' Q,EBEHHS%C W pl%‘ﬁlfﬁumng Yol dré€ ongnlﬁﬁted (Menache Semin.

tronal Trs duci ng eSI e e ects easl
Hc.{matgl P&3s lDQé;qlMena}chaad’ﬁransfsmmat BxA8@r é992;eLalﬁas Q4m;ch Blochem

BIPRrSER71 G876k EPRNRall b PSR 1ok Grisoh single chain

, " gl?c!o%&bﬁsoﬂ @2%1%6 faeidg SR bfolecubir %@éﬂt %MW? of gﬁg}srexlﬁlatay 58.000

he properties of the proteins. The nainly
Dt Iecplnsmya eoricentratmonne shiithincthe range off 1I4F910€ng/dLC(ROerbh1‘g, Rev. Hematol.

. 2%)1',%/&8(61? yM%rano, Thromb. Res. 18:259, 1980). The protein bears three disulfide

bridges (Cys 8-128, Cys 21-95, Cys 247-430) and four N- linked carbohydrate chéins (Asn
96,-135,-155,-192} which account of 15% of the total mass (Franzen, J. Biol. Chem.
255:5090, 1980; Peterson, The Physiological Inhibitions of Blood Coagulation and
Fibrinolysis,Elsevier/ North- Holland Biomedical Press 1979, p 43). Antithrombin is a

 serine proteinase inhibitor of the serpin type that is of major importance in the control of

blood coagulation. AT III is the most abundant endogenous anticoagulant circulating in
human plasma. This serine protease inhibitor participates in the regulation of clotting in

both physiologic and pathologic states (Opal, Crit. Care Med. 2002, 30:325). It circulates
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gl ycol, known as PEGyl ation. |IFN al pha forns are
natural ly produced by nonocytes/ macr ophages,

wo goosloedbast oi d cell's, fibroblasts and a numbePCDEP2005/002653
different cell types follomﬂng i nduction by viruses,

- in PG B0 R R8P TRRE B0, PreR T e, 1097

Ersd@ BadfiMFed . 440404, d088) (85915¢ Hiphd doeoriDWRE U ‘tﬂ{mtennary, mono-
masses between 19-26 kD andconsist of proteins with

angl shigiahdated oligesaegiridn whaips, dntpHoisdbe digh henariprifiaitpheta isoform

la%%h%\%lggg'sg%?ﬁg %g%sxg 1§9 F%%gﬁ%i@{%%fﬁﬁﬁ'ﬂ%ggﬁ% ?1%51? Braction of the

ciralating t £T nilhak ﬁﬁdﬁllﬁlrboutﬂf k@lpretcoplheans! N tak péiﬁlface of vascular
subtypes differ in their sequences .at only one or two
endeflplial oopdls. dhess progRog agg Predoprpantlyebepagn sulfate, a molecule

ARSI PSSOl B 2B i e Fmih 4k g

satnh evaly/ Bheparial ’J'dmrAB éllrentiing tb well hieﬁnechf)érmshmhgnde units of heparin

caxgist 8 ROTER TR th SYATGE Db HeaTrD BIASIOREAITS B h9EL. S0 TR, 1981;
CHahy OPSYhet, qﬁog ﬁ Resl,“do%%uﬁ Q1h'i'§29?9§3301§oﬁ'\h 3iBN@hem. 266:6353,

proteins are le at a pH . I'ndlstri al ‘
1991,dﬁlauct|&wnme¢IﬁNohl2§H@ 1%9]pé}a&dt Ailgorals.i iapnepsh S8t 544l 1997). This

BB U 5 SESLRE B T b s v
FabtoFNadRRE® b, FeNPrbE MMW@%?BJ orléhAﬁtli‘thﬁfn%lﬂ 2R4 aélﬂtzd inhibitors

approved drug products, are non-gl ycosyl ate
of nq]aeulaﬁmavmg@ma@ers forRezelt. Sﬁla(bsanﬁedal)piPaotamset Hehibitoes, vol 17,

ArTb RSy T e B g e P e (RGPS Dovibion) 1986 p

4897 ©RLAENBIOL. GHeRADLY1955R, 193 YTEE 16684t B ORa@fon of the AT III
protelns is a technique whi is applied to inprove

ont the padssliel syrfage, twherpr@tzéms of THhe mitmﬁlg/ ageglation cascade are

coﬁﬁfotﬁg* g&f éér;cgcgljl e'ﬁgb %n%@ﬁé z Spq?g%(%ﬁuﬁ%ﬁ &16%\/\}&emostat1c enzymes and

plaewﬂmnﬁaladutfacea\againabdhﬁnﬁ&%ﬂﬁﬁdmv a“hh§ ek prop¥abPBRAT 111 for
are . PEG ntr on(r) (SP) and Pe as%;é% Roche -
Prexjsation b RPHbPIG eyonts pre ifs pkiliyy mdet ﬁrC@tabe% &eparin, undergo the

co?@%%&sn%[ 2\1%&?}1%% tlhsﬂ rﬁ'lt@ flgscﬁﬂszﬁro@%e&a%g%{ 2%31gly bind thrombin

or | Ess@r Xex tiendhy ﬁI&nbmngl thair Atthvitiofl | AT 1IPAglscurioki ragekable anti-
rypsin, plasmn and kal likrein are also inhibited
nfi%ﬁ%t@weproggﬁpﬁ seyisghat grhiclpresylt froguifs agiepgirise coagulation cascade

(R%%rgﬂﬁﬂ qﬁb@d;C§%.1? %90{13%%%1% ’2_%% 18 £§7fﬁccﬁlv%t§§ 3?&2‘@%"? Droteases like

acmvatdfdﬁ’?mclor weandathramnisin mghmbu’realonnﬂammatlon; for instance, by the release of |

pro-inflammatory mediators. Inhibition of these proteases by AT III prevents their specific
interaction with cells and subsequent reactions (Roemisch, Blood Coagul Fibrinolysis
2002, 13:657). Anti-inflammatory properties of AT III indepéndent of coagulation involve
direct interactions with cells leading to the release of, for instance, prostacyclin. Binding of
AT III to a recently identified cellular receptor, syndecan-4, leads to the interference with
the intracellular signal induced by mediators like lipopolysaccharides and, thereby, to a
down-modulation of the inflammatory response (Roemisch, Blood Coagul Fibrinolysis
2002, 13:657). Beside the analysis of the free AT III structure many studies have been

conducted evaluating the complexation sites for oligosaccharide units of heparin due to the
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gl ycoprotein of 432 am no acids with a nol ecul ar

wei ght (MN of approximately 58.000 D. Its plasna
w@oemwsemoesati on is within the range of 14-20 ngPdIZEP2005/002653

(Rosenberg, Rev. Hematol. 22351, 1986; Mirano, Thronb.

R N e
A dﬂ¥dA%1r lSoh)Bd’ﬂzﬁélé EPR; r@m@ﬁs]ﬁloﬁﬁemlBﬁ),phiﬁaies;l%hlmun 116: 492

1943, Do Hioh dheny 36603 5h 0D bob Siesesprainydemaior. 38: 0, 1991; Carell,
TIROMDI Q{déﬁio‘é@'m' m bigi! PW@T?EI @ér?l_'g?)? a&g@%éhafo'l 8@1r?éqglassmal human

Fi bri nol ysi s, El'sevi er | ca

' plagr fraptlmﬁz)mgAmhm@anﬁfﬁmtysclaomatogr@hpr(dzt:parnﬁ@harose) using the

hip Rt os Hentuth o3 chmsne] Y67 AN S0 D Reti i Pew, userment for virus.

inh@iviali6n TPeded B AR} aﬁﬁ&? %Hp#lﬁsﬁé‘t]!}é‘s%gmle Qﬁ&:tmnatmn from plasma

circulating in hunan lasma. This serine proteas
mpli@hlieﬁfﬁftt dltepativee ama@@labln ﬁDh ¢ha adu latproductibn (fDbeng gecombmant

orplyclBhdatiiids BBudRft £RREiaplist 48 o ritugio gbeutic Protein

(L\ewfg BemWThidohHéRostDT: bis , Q001 )¢ ARG Mg (elpbéiﬁmbldam Bbbn AT 11T (th
Chem °272: 19562, 1997; FEr sdal’- Badj u, Fed. Proc.

A} AIIhg@duq@ig:y) G@‘Qg?»lggr%a@pm ift gr@nxgem%qats Betailed investigations have

be%I g&?@ﬂfb@r W ﬂg QEedstﬂlcu}s{' ]ﬁuel%l aﬁlflﬁ &l d?# pﬁ)pp 1%% h? bot% plasma derived

AT sloF gsmARdK) w@dgﬂhyAQ’SYIII qEdeRnad, BeBd195:4581,61998)! nBaééd on this
sialic acid |linkage). A small: fraction of the

expriREntathng T AHL 9 Ptm%urﬁBy n@ﬁmlyalb@unlm AD Ifr mtb dbe yseansion of the
u 0 f

gl%{bg%dgg% y{:)gl gltrafeosﬁxxraszl om nanfg' ﬁ% hﬁﬁda@gr‘f‘ Sgl u:l gqﬁ%%ransgemcally

prodiiced uhaesalr whbneasalchpEb(mthﬁfurésJalfee@étécttétl 1ﬂ\hhé3 |&a$e§ of the plasma

ble to .ca he inhibition of thrombin in t
defly pw&e}naéoms 55 ther salepigseatmils 9 e i A ompenbsitated by GalNac

: unit§fih RRAHPETUAS %01 nge&jr%{ééﬁ]e eﬁﬁﬁéﬂé éﬁ ()Acﬁﬁiznar?otm difference.

conf or nat i-onal fern

Findlyd theSﬂalylaﬁ?Sﬁ rﬁﬁdl;n Afih pfdtémy difBire éh ewo lv@ygqpﬁhy sh AT III is less
Bi o

sie)5ied 339 SOHES Nsdtrdyl: SSONIh 5 AErbicO PR, GGy This strotural
4d1ff\é’féﬁde| bet&@&?ﬂ% tx&’da&ﬁﬁﬁltydrazég #ﬂ@c@%}?lf ialgd P&hﬂg in different

catal yzes a 1000 fol d i'ncrease
bieghemidal propeities dThehfodlabing AfdIIFbugsoare Xaal(dﬂdrsmnﬂxer@uopean hospital

bl G 8 15005 e R, 1 1 o

‘ Grﬁals?,tAtena'fbﬁJ@ @Hﬁﬁné&@ﬁ&loﬂﬁé@t(EFB Sentin®i(BiFAS
% e)ls’lce

17, Amsterdam , The Netherl ands El sevi er Sci
' Publ i shers (Bi orredl cal Devision) 1986 p 489; d son, J.

F aFi'rog l(\:/tIII ?ﬁ@p#%ﬁhﬁ%ﬁ?}%ﬁ nsmgb%é)od &@gﬁlah% %ilslcgc?e cl)to pr}ot%{nages and serves
as a cofactor in the reaction of factor IXa converting factor X to the active form, factor Xa,
which ultimately leads to the formation of a fibrin clot. A lack or instability of factor VIII
leads to haemophilia A, a common recessive x-linked coagulation disorder. The frequency

~of haemophilia A is 1-2 in 10,000 male births in all ethnic groups. Patients either do

.express levels of factor VIII well below normal or belong to the so-called group of crm
(cross-reacting material) positive patients (approximately. 5% of patients) that have

considerable amount of factor VIII in their plasma (at least 30% of normal), but the protein

is non-functional. About 50% of all patients have severe haemophilia a with a factor VIII
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on the endothelial surface, where enzynes of the
intrinsic coagul ati on cascade are conmmonly gener at ed,
wer@bloe2AT |11 to rapidly neutralize these hePGFER1008002653
enzymss and protect naturall3surfaces agai nst thronbus
h r
ac%ﬁ vent 31 %T 1% oftrﬂ) ?Féfh%{/ gﬁxfesﬁé(fl%nf’%%d%a 'e;n!ls El%dlng into joints,
muscled ahd éntemiah bI;gahs IM@di thaemop]nhiaaﬂg oviitteonrs mr3ﬁa4®% rdilpatients, is

- change that alters bitory properties,
aswwé%%ﬁﬁm agiviy ?#53916” A Gprrpal liveohae PW%B@Y after significant

trabfi)l & §dg€%yt hﬁﬂoﬁe@&k} Vdvlek € RaerfpHilid aRBrsNi@Sa bou‘f O"f/o of patients;

remar K anti 1 nflanmatory properties, severa
Hentyi fabtor €61l ctivignisi 2-5%aof |normah, rand Hﬂeadm*@ otars elready after minor

R BT SO0 R SRR PR 809 i b o b

noﬂ:‘élt ﬂhmaﬂﬁdrefeagé QfabifitaNghd hégqa@atﬁnqaﬁ&{ds big %ISBQnﬂuenced by another -
nflammation; for .Iinstance, by the rel ease of

faqjqolo thqﬁa{nadebmzyzl facio. £taqtp13VH|I ihéithier paduodd Ip)h@cg@ennonal extraction
‘.%teag(ﬂs1 TIII prevents their s if.ict t‘ F l
I EQPAIR] PERP{ATmR &y %105%%“%’& s Sgtied C%'%EB'F} GHEems. Tor exampre,

| Ba@o?@ﬁﬁﬂsﬁe@ RidnBY PBHKGR8N hre Fiskd fdif?ré(diicﬁoﬁ QP RogdiBitdd (Bayer), whereas

Anti-inflammatory @Ofertl es of AT II1 i ndependent of
Chigrsgutampien Qvarpl (&1Q) reslis arat wsedcior oppthrt prodeet) Rekombinate®

Rl 9 e SnL el 8aRCHBloin (P5ab N IR R LB AEHELE molccula

weigiteper mmmmme a@sufé@ 12h842)riran defiferastevevdidnd, where the
the intracellul ar &g{g i.nduced by nediators |ike
full iBydoraripos ks of deare dalgte

o, § PSR N GRAPONSRUEREN 360 sotPaThl, 2. T

préaueser pdodukt 1sqiw¢es$edr1etormrmypcﬂypﬁqbt1és c]mneobmambxmmhﬂ dhe Golgi
| uat i ng t he .co tion si te 0 acchar
and, i Svpye DS ayligh %ﬁ%ﬁ@ P%h%plaf %ds gweexpéﬁé? i the blood

| (Kﬁ’t:{_fnﬂeiI etcﬂnﬁbgg f (yliﬁ(lt '@?16&'“%30 |69927)C ?kocfob!@ﬂﬁﬂt%tl%fgy £ uires further

Sci 0:644," 1981,
thiSindn ehav&edp fwsid SFRelé) aﬁﬂ)#mkﬂD fragBedd 2f thﬁ)B@a,vymamrplus] a72 kD

i oGBS 8 T8 s DRI e v

cofidentrhies @8 vVREIHHAIHEED lefsﬁ{zﬂ s%%rﬁgfr%rﬁéﬁé& All1y IR factor VIII forms
pl asma fractionating tec n:oﬁues finit

hagé tlorsabesgr @qshlyquné‘miemns@ arl98é) Puwi. ﬁﬁ@aﬂt Hecadj §hi. 83: 2979). A

cofaie Fitt Fivehor At gRiSrarnd  wathult P HpobbineSt ey VI are

imSRPBlodidal feabtions Bl @fiea hBAShEe: B datiaas I(lq;nai B@n),fthmorfen the
pl asma nore recent alternatives are avail

thesgpeutip vghl@dlmhp @asti varicwmiatgmptsdo nelicridmthe mab@nts: by @nal mductlon of
technl ues rovt[de a Saﬁafl taccess to

to]]e%g? eI S‘Eaﬁtga bblg GFSOs Syele 4o 00 encouragmg ew genetic means of

inducing tolerance have been proposed but not yet found widespread application. It is
contemplated by the present inventors that a hesylated protein has a lower degree 'bf
immunogenicity and could thus reduce this complication. Factor VIII is very rich in lysine
residues (over 220 of the overall 2350 amino acids), that could be used for the Reductive

Amination approach.

_ Alphal- Antitrypsin (A1AT, also referred to as alphal-proteinase inhibitor) is a proteinase

inhibitor that has been shown to inhibit virtually all mammalian serine proteinases (Travis

driprdgryto hage g m@@w Histin mercoFfable and
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(Levi, Sem n Thronmb Henost 27: 405, 2001). ATryn(tm

is a reconbinant human AT IIl (rh AT I11) produced by
wW@I@sBpeher apeuti cs in transgeni ¢ goats. Det aPCHEP2005/002653

i nvestigati ons have been. cdhwducted conparing the

AR RSBl [1RS5005%, RORRSE o580y AL PHASRE, factors Xa

arfd XOA1AT i4 5.@ingld9&8ﬁ glyBamertirnsyntheszed ke iliveinivith B4 Ahino acids
to ph AT Il with the

III structural ly identical
g@chgl‘qr yreighy of él)’( §r asg1g. CO@‘?Iﬁl@ﬁﬁﬂ hpwithin a range of 1-1.3 g/l.

| Tﬁé @gg%{gg W Iy i%Ié% %gﬁanenn %%eﬂwﬂfn% X&Bﬁe ésfﬁ&%%%w £8! thdmation of

ereas co FLUCEUres ar
1ndameteb31dr disuldide brddges.OThd imelephlamsdhfde\tﬁﬁboﬂwdﬂa&l gide chains (Asn

4o aer D Megal bisl) Chen TastQofth n AP Maga f 1ol Kvepss (1980) p.

AGEFESRIIBoRon| 143 eOuL o Mol sl g a0

repreed:rﬁllﬁ% of ﬂfeanslecwia:t Wﬂghiaif S0 typms aflcarydhydrhtei chaine sre discovered
si. al éi)at ed and contai ns N-acet

ik & b G aneaN Sqeraee reppetvely (Hadigsy Bt chem st 1979) p.
82@%9 VE&Rat PG ATBGRE RPRYRER R R diffeRht RAIQ 1%@%&1%‘311 Jpopulation.

alSo results in different biochem cal propertie ,
Thie inhionethegeragedi¢ity @raugsulholvaiabld abdwmtoof thhewBuymesedcarbohydrate

hos p- ahiem%bgn¥§gg rggtﬁpfyn&cjntfe‘i%f %ﬁt%%gﬁﬁg]égtésev (Travis Ann. Rev.

_ Bz@Ethﬁ' ) (193886 8(.r An GREGHIBAEH abiiviflE bPleld3Rké leaﬁb E@)an attack on

Anbin(r) (Gi ol s). Factor VI participates in-
epithebalnigsseesowigbdthe Gaiylﬂ,ﬂ eft lrmﬁal@hbc@@ag@f Dhwriogethe as@élvatm process
j,on of factor

ATR 7R 5 SR L e BRg B by Byl oot 8 i Protease vich is

. subkdquientlyt ina@EvAkY blyediiScdngpléh €orhitioht Aofefiendy fdf ki AT causes e.g.

clot. A lack or |nstab|I|ty of factor VIII leads to

- pwimenwpiemphasoma whichrisinconaeeied il adanagked theopguionty spithelium.

Tl%oﬁgﬁgﬁﬁo 6t ‘rﬁg L{%%%y?foéar@ﬁlﬁwy ik achpin'ngOtf 1A?AT No the three N-

ebrt rous

gl?d:dsiyl%hoﬁl OsiteX pdsiésﬁslA”EViel diffefent oot Osrach/l 1ls(btyp€|df AGACI\N The classical
or.“ bel ong he sq-called group of crm

pregv%@g P%a%%A“ﬁgwnﬁ? Uetad) Todlosying \Rlagses ifeastignation techniques using

amount of “factor
ofnpradating AUAT lie the atsei of lra:onﬁnna’ntl rtectlumqlmb P/RDD TheaPéatics have

of all|l patien ve severe hae lia a a
devglope a\vrcrqeasciﬁ%m SoP TPRAYET TeRam %%1 A;T (FHAJAT) from the

© difBRAf 9 tc%éfmécc{%}%f)lil}p %bfﬁéﬁ b }'grlgﬁ%{ eas?%arggeer]@cent way

- milRVE tfﬁgwgh&gqmlﬁeﬁ%cme%?f. dﬁ/ﬁé{;mpg?ﬁ@)taﬁs&m ; Tebbutt Curr.

muscl es and I nternal organs

- Opioc Mgl. |7Fhe80240m06} matI%riEayen Cymsbdovaged @99)ap 77, Wright

Bzg?etcé Ztggyg ﬁY ¥ gl%téol?p %) n&)ﬂh rlgspee%‘éj {0 e %%&glrnspartncl)iy the molecule the
thA1AT shows an identical structure compared to pdA1AT. But - as is the case for other

recombinant produced human proteins- differences occur in the carbohydrate side chains,

especially with regard to the amount of sialic acid residues.

The tissue type plasminogen activator (tPA) is a trypsine like serine protease important in
clot lysis. In the presence of a fibrin clot, tPA converts plasminogen to plasmin, which
degrades fibrin. TPA exhibits enhanced activity in the presence of fibrin and as a result,

causes fibrin-specific plasminogen activation (M. W. Spellman, L.J. Basa, C.K. Leonard,
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trauma or surgery. Mdderately severe haenophilia a

occurs in about 10% of patients; Here, factor VIII
W@easwi1998 i s 2-5% of normal, and bl eedi ng 0ccuPGI/EP2005/002653

al ready after m nor traumal5The human i n-vivo

a f foe r
ekl £0 0 CRRRGL THE Pl YEURI S LTl 56 oY) b. 14100).
Pld&xgnadahubdrxeklﬁtehl cyie]dtr@ dibsio de@rhdﬂmeprddycian dml’(aigh a positive
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pldghal ngéh vaaﬁo@{m e Wit emrméwwzloysz&% Chem dﬁ?&”s (2000)

reconbi nant systens. For exanple
Pi{- BIK)L2-dO1RG). iﬂﬂbe as edohtyolplq@@di activasor Qjﬂ' ﬁls(mg(dylm e¢hich is present in
nst er, . Ovar cells are

HERATblges HRBTIET 177 SO PH BRI AELEHET BlgH Of popeRs 08 KD Tn

ndthe forhd tPANGkRisCARIN oﬁiEQh@ﬂnffoﬁfl ?s}l%l e-8RiRA Otls'%ﬁe—C{?péM f18minogen
a nom nal nol ecul ar. wei ght of 267 Tool e et a

actigator, SeEtA) éfhatilzcanéwzpnmrtqdrb}ddﬁa@gen plasméi airthe peptitecbond Arg

210295 BRI B 95l a5 o 3B .

Fdti by Yof eﬂiKhnoE\ysw ndydduided Brahitaemaiay ¥P £ (re8dmbid@@3tissue-type
The precursor product is processed

CRIPS 4/ 3: 2-
PlAHRIBOEHOAGR %ﬁ@lffe@n yRen of E1A 2t almmao sl diféerences in the

B DA TR, R HEL B i A1,

Aal184 a]1ﬁ1835n4]48 Biypk .11 @Pants, gl2€o3y1a6edb ) AsrﬁﬂGCﬁﬁlglAsﬂcMS Both types
activit |res further thronbin cleavage to yie

COBSAR [ kel K5 RE SR 8 SR NG ety clar b griraahof Biological

. Cﬁé@rg dz‘rﬂ Sciof:(h?f%%: 58 g%??@@&ﬁl%e%ar@oﬂyldra’w %ﬁ‘uctﬁ{ { ’é@? chressed in

fact or concentra

CHex¢elledwhs anvdstigated, pi;hw\nng seVagel vdrietyg € ndigdirf-ubhdy tetraantennary
ctor VILI r been descrl bed

st R s o R P Setele . B e B amar A, Chikel, 1.V,
OZBbr, Phd IV %f%ol%%fc%?@%ﬁm&ﬂﬁ 29&j r('rl 9893% fm)&oﬁ"hf: primary

pl asmatic or reconbi nait factor
stiuetiee o6 BAI eontpamist sevardhloglstemes;btémt alfe patevehts be anostsdmked and in

o0 B L St DL SR, LA AP 5 P toming o

dimBF UVt 1@SulisOineicafRCMatVeleL iiiRb! Qlaritle SLHM 1iS MBldiced by the

not all too encoura |ng New genetic nmeans of 1 nducing -
catbsthaleate struedue, patien piﬂ}() bméhvdh menosy elighsdiride attached at site

W.despr a ion s conte
A AZERpS ARG Roriiton meshmST dnT st bf Reohlalia og g O-lnked
fuelg resided at THIEN BY @'ngli AYinA GeePior @ntﬂéﬁﬁoéﬁ%u q®idRidue is close to
conplication. Factor M1l 1s very ric Si ne
Cys83. A bioengineered tPA (TNK-tPA) was developed to prolong the half-life. The
glycosylation site at position 117 was shifted to position 103. Asparagine at. site 117 was -
substituted by Glutamine and Threonine at site 103 substituted by Asparagine. TNK-tPA is
resistant to inactivation by plasminogen activator inhibitor 1 because of a tetra-alanine
substitution in the protease domain (R.J. Stewart et.al. The Journal of Biological Chemistry
275 (2000) pp. 10112-10120). TNK-tpA is on the market as Tenecteplase® (Boehringer
Ingelheim). TNK-tPA can be administered as a single intravenous bolus, while tPA has to

be administered as a bolus followed by an infusion.
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resi dues (over 220 of the overall 2350 am no acids),
that could be used for the Reductive Animation
wappsogoks Al phal - Antitrypsin (A AT, al so refPCT/ER2005002653
as al phal -proteinase inhiliptor) is a proteinase :
[ | Ed ﬂ‘%!nlv : :
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are/ @f skl @ncaﬂ@wmuﬁ&d to@okMatidyaRS (Abn-0a8 bakysiI3a4ml Asn-329). The .
chai ns. The key function is the activity control of

sevﬁélutcyszs@mc |regifluest foym (reedisliigm bomds, within dhe feaw) chain and one
dlﬁq‘l c%nla baegv’éég tﬂell 1a31%9 gglé ! gf'xt: c%g o'hga;’ﬁ{ljste %ne\%l{l thﬁi ?cﬁg@%c?sylatlon site

(AE@SUI) indf7 tysteparaaidues, Gbaﬁ&gﬁ;rmta;ightrt@sxﬂm boreils twitha therlight chain
process. Al AT acts as a substrate for el astase bindin

ang gne Hisubidei bpad deRvash st chome- Bhe figd péne,glugnig acids on the Tight chain
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ency cause pul'monary
1demlc@1hammo| avid eeqmmteeab fihin @Mém&&@ﬂveﬁ abﬁn@tqmpnmmal(y but differs
epi.thelium, The distribution of th

frogy f %lﬁgrar@tlés %hva%w Petigh- Acivate pfqﬁ@n#%eaeprotease belonging to

. thé\gérﬁﬁggnz %%A@%ﬂ? t a}@f ﬁhﬁ? rd18 it aaf gﬁgﬁol{ 1on Basis for
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: dlffer nt affi n|t chromat o esfrom ‘
In B kel Presiavel o irpbeTopediARaYE BB RigE Pgoiated with
.seﬁr@‘-gef)ssis tﬂf}ﬁlogéxfou@fseflﬁ@ ?Eﬁiée@@%hlbﬁ&'%nérg lif%lﬁlralPlﬁ:ﬂﬂlbltorst for activated

Ther apeuti cs have developed a process that al

 proteiadUarsuling nbaqiafntedmnmm Ahaving ey AlTort fireratotyeactivity half-life

(less than 30 min) in vivo. Clearance of activated protein C from the circulation is
mediated by combination of at least three processes including the inhibition of the
enzymatic acﬁvity of activated protein C by endogenous protease inhibitors, the clearance
of activated protein C and/or activated protein C-serine protease inhibitor complexes by
organs such as liver and kidney, and the degradation of activated protein C and/or activated
protein C-serine pfotease inhibitor complexes by circulating or tissue proteases. Phase 1
clinical studies with 24h-infusion at 24 pg/kg/h resulted in a steady state plasma
concentration of 70 ng/ml. The half-life of thAPC measured at the end o’f an infusion was
0.5-1.9 h. Plasma thAPC concentrations fell below the detection limit of 10 ng/ml within
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m |k of transgenic sheep (O man Bi ochem Soc. Synp. 63
(1998) p. 141; Tebbutt Curr. Opin. M. Ther. 2 (2000)
WwW@20080%92&€ar ver Cyt ot echnol ogy 9 (1992) p. 77; POWEBIW5/002653
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an O ucose resi due at Mori et. al.
The Journal of Biological Chemstry 270 (1995) pp.
267 C rboh\h/{%éat structyre of tPA
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Faés%ﬁ Nt Sdint e e e RRdng qpatadas IslhraanhifiasA or B patients

- wHRESSHAS bWt VET or Fadidr D@ ﬂef(e%;ﬂést\%@ ?géeb@ﬁtr ni});l?]l?ntif)‘ljl.also relates to

structures of the sugar chains
th8asa, of GK HARFiactod , VII . cdnju@htek &ir, thd . preparation of a medicament for the

 treatment of episodes in.hemophilia A or B patients with inhibitors to Factor VIII or Factor

IX.

Factor IX is a vitamin K-dependent plasma protein that participates in the intrinsic
pathway of blood coagulation by converting factor X to its active form in the presence of
Ca(2+) ions, phospholipids, and factor VIIla. Factor IX is a glycoprotein with an
approximate molecular mass of 55,000 Da consisting of 415 amino acids in a single chain
(Yoshitake S. et al., Biochemistry 24:3736-3750(1985)). Factor IX is either produced by

conventional extraction from donated human plasma or, more recently, using recombinant
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O Connor, The Journal of Biological Chemstry 264
(1989) p. 14100). The primary structure of tPA
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carbohydrate structure, particularl Y by the high
deyiyad Jad@on LK g end den stvearad tand chiaetional shiactagstigs7similar to those of

N T R
ca@bdﬂylgiataaﬁiflé rah&in% gesipsbg r610@dlmpﬂtm%iss9%gi}§9f i1:> zzisliwu énd two N-
. ngl'n r -
linked PSR arse fids, SIS G AT 157 167 (YARIGKS chogi aby Bipchemistry
i ict.i 7 i.fit o1 .
2@3’?3‘%—??5.0@2%,'&85{1‘1?%& ﬁ.‘[ﬁﬁl.,sﬁur TS ctieth. H@%%,}}V%?&%g%’%)é

Asparagi wa's substituted

and Threonine at site 103 substituted by Asparagine. . E
TNK-1 PA.is resistant to inactivation Qhy plasnm nogen . )
Fa&arilgisdpgwﬁ? 57% B cpnisele %@fnﬁantoef%a@m%a&lﬁ?ﬁsoges in patients
with! bR dpHill B i(Eoriglfitdl RERRASK def@bity K CreseNar Hiseasg%, including -
et.al. The Journal of Biological Chémstry 275 (200
copprol and preveni@Opf biesing A susgicn settimgsalhestfoms the present invention

T t epl [ I | hei - TNK- t PA be..
IgERTEBRE B br A FERTERIOF e pASBidt e BeSbotgion atapRedicament
fol @ doftrEleandqiFbviinGibe 08 ﬁexagnﬁaéb@%@ode@ il paRetsB¥itieRemophillia B (e.g.

i nfusion. Activated Protein (APC) is a nodul ator of : 4

- copgenitebBagtardii ddiciangy ionChaiswasi divase) siweludingcconirohand prevention of

15

20

25

i Activated Protein-Cis converted from
,bl‘lgefed\é,{%r,lnasc %?c\?/ag%t% gur‘sor (protein C). by thronmbin coupl ed

to thronbonodul in. This conpl ex cleaves off a short

N-term-nal activation peptide formthe heavy chain of o
Inghe cantaxiof the Prgsentrigvemionn hederm vhydaxyallot gtarclt, (HAS) refers to a
¢ L L ah . . o .
SRR A o S500 XARSIed 32l SRR o
preferred diydioghlkyD spkdks of tige piegad iacétioat ik preohstititida adwdrding to

it hZﬁ simlar properties. Activated protein Cis
forplRéVed by Eli Lilly as Xigris(r)y, It is produced in
a human cell line (HEK293), into which the protein C

~expression vectors are_introdBced. The cell |ine was
erformthe correct series

of conpl ex posttransl at|i ond| ifications that are
requi red f'or HABigt i on t \vi t'y—~0Reconbi nant hunman- V
activat ed' protei h\(b 2-clrai ph glycoprotein - @

.containing 4 N-glycggy.a
bonds. The heavy chain c0
this chain, seven residue

H

and 12 disul fide
i Hici ds. In

wherein the reducing end of the starch molecule is shown in the non-oxidized form and the
terminal saccharide unit is shown in the hemiacetal form which, depending on e.g. the

solvent, may be in equilibrium with the aldehyde form.

The term hydroxyalkyl starch as used in the present invention is not limited to compounds
where the terminal carbohydrate moiety comprises hydroxyalkyl groups Ry, Ry, and/or R3

as depicted, for the sake of brevity, in formula (I), but also refers to compbunds in which at
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‘ erdhmllsiogﬁlbrsssfcthyefl@ﬁmnﬁ% ae frxliggup Fugbermpse,

are cysteine and three N-linked glycosylation sites
(Asn- 248, Asn-313 and Asn-329). The seven cysteine

w0 e@saeees f orm t hree di sul fide bonds within theCTER2095/002653
chain and one disulfide bon8 between the chains. The

e S 90 B o s LRGN, B Byl ey

mdile'@iulaﬁd/de irb ded gervainihg lparthef theg$tarchhaplecdndHavss is substituted by a
i sul ge bond get\/\ﬁgn the chains. The first nine
hy AR E SHoup & “light chain are ganma
carboxyl ated (G a) and aspartic acid 7 1 is beta
hydr oxyl at ed. rhAPC has an identical am no acid
Hygdrqxieatlcd  starch ucramprisings tiwie der invel differemtahypdtopyadicydi gro@ps are also
b%{‘% differs fromthe latter in its glycosylation
{ern Activated protein Cis a protease bel ongi ng
‘to the serine protease famly. It plays a major role
in the regulation of coagulation. Basis for the
warﬁtlltah"r omblydrexstalid grow eompatsed vcaHé\cS mabp@mtmnM§rum@e hydroxy

il Adeolfipy 0P Preeted SRR B s B L0l bftosyation. group

coliprisadFmRtd Mtaaﬁss&fe!}gﬂﬁd( rbip.severe sepsis. Endogenous
serine protease inhibi tors are natural inhibitors for

activated protein C resulting in activated pro.tei n C
Tl{élae\é@?e%tsh n\"ﬁg%rogthg}gl s?zlr&?‘uélgg %@Yud%g tdlsfﬂfatt' e?%gfe {hg alkyl group is

m@icdtoz ipalysubstivued.na this fc@tﬂeﬁt i1OR préfeffedi t}ﬁtt et Q¥yl group is substituted -

combi pation. of at | east ‘three praocesses including the
ége hydroxy group
r ibitors, the o
f%l d 8e yg?lmﬁﬁt I vat ceégt%’ﬁrﬁg%?ﬁﬁ%ﬁ%%/ or activated
pr ot e| n C-serine protease inhibitor conpl exes by
%ans suc

r.an kldn t.he degradati on
Sy el of allsff P13 HRY OF astcﬁefgﬁw ghel Hnsubstlwted alkene

grg;lpsserﬁé}ngeﬁgegt ease inhibitor conplexes by circulating
or tissue proteases. Phase | clinical studies wth

24h-infusion at 24 ng/kg/h resulted i'n a st eady st at e

R BBl R SO afh s ohied g eriyatives, also

otl'ibr SR8 BBy VAR  SORE BN Atth B§nt§ﬁ| df tﬁ@?ﬂ%ﬁéﬁthﬁvenﬁon For example,
detection limt of 10 ng/m w thin2h ter term nation

degivatives armﬁssﬁﬂcwhlcmnpr@eues‘snﬁhd‘ hvdlphy grmipeg’ﬂcrae denirchtives may be
use,

o £ RETRG RS R BBty mprealbosgli b i1 A Fffbeg atoms or of

suBstltﬂteﬁeﬂéﬂVdﬂlvésit Defedf. MEsPéMITy tikefillesid QBriphtd®Bof unsubstituted
concentration. Sonme effort is nade to inprove the

meeATbREBikG paids withr2of o pioges, |emc@élypieamtms of afwsic acid. In this
D.T. Acad USA
oo 3Ry s Shrahod BiBml Shion £58 B,
vari ant of ‘

Furthermore, derivatives of unsubstituted dicai‘boxylic acids with 2-6 carbon atoms are

preferred.

In the case of derivatives of dicarboxylic acids, it is useful that the second carboxy group
of the dicarboxylic acid is also esterified. Furthermore, derivatives of monoalkyl esters of

dicarboxylic acids are also suitable in the context of the present invention.
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activated protein Cwith prolonged plasma half-life.
Factor VII participates in the intrinsic bl ood

w@eomguhmes on cascade of protei nases and pronot POIYEP2005/002653
henostatsis by activating 2he extrinsic pathway of the

Fobgmefg t:],lgeﬁatglglﬁcg?dledw%P%/ hc'faZc%: th\ée{l%quﬁjtu{e %ﬁg%%fax\ﬂb }}?referably

. thddaBRras piekionty shose forsubbigtued efighesidubs.t i ssue factor

and cal ciumions, factor Vila then converts factor X
to factor Xa by limted proteolysis. Factor Vila wll
: r
T 30 Bl et fclion O ka2l Rhoin U A BB R RGN D. ot al
Comprélepsive @Hllugisy Cheaostet Wol‘.(ﬂjsll998,i While§- VA, ¥eimeiracNdw York,

resi dues (MWV50 K, Dalton e
esmcw&m&b%ptw 6&%@%&%9} Qﬁlélﬁ é%‘?\ﬁ\]éré??ﬂ ﬁ%‘ﬁ@f d human
pl asma or, nore recently, using reconbi nant systens.
_Novo: Nor di sk uses Baby hanster kidney (BHK) cells for

‘Aqapmhhg:tté an podfetded/ Ceﬁdmdimo{nt) of Enepp%smtdimsnﬂidm hydroxyalkyl starch

ac%&]%lg E@ CF a\l(ﬁglplg%t?g lgrflq % i%a aniﬁgﬁ]yaciiId IQ (lé)l e sacc%ande ring
de@rﬂ’)@ﬁ' %'f?ﬁ&ﬂfw l héBRzidhé %ﬁét%@sﬁs H:KJSG t&@%‘ﬂ%f %ﬁre@&ﬁ lBe preferred

four bohydrate side chains . i nked
hydm@dhylohtatle neilatele lTae nﬁleasaCQMICEzmg@@ruamesmnmpﬂsed in HAS' may

'be'(?ﬁmqame as orgtf?%%% ﬁaehe 1%’?‘?31%%‘?1]’9%%%&%@%(4@35)2

Factor VI i s indicated. for the treatment of bl eedi ng

epi sodes in henophilia A or B patients with inhibitors ’
A fgr padheoresidnes RorRans Bs apcrrding do Egrarda (1) fgee panserngel there are no
specﬁ'{ & ﬁ}nll gp mfsl i%g(%rﬁ n% tgscl 1';r|~9cie erﬂﬁgdlﬁfen?R% E’f&:]?goa[re ﬁc{ependently

|ono a nmed

hyﬂfogaﬁ rﬁ?ﬂi h@(ﬂroﬁjﬂalﬁﬂdg@up na h@rﬂmlyaﬂyil areupra Bydrakymikyl group ora

with inhibitors to Factor VIII or Factor |X Fact )ﬁ
hyproxyalsanyh gfonpRiayegefdens 2ptp Adrrarbancatams i H)gtrespectwe alkyl residue

or B%&!LLH: g@q%%%bd))n L1 Rl 4 acte%@f Q‘P@%m@ Pl ?%d 4,5 fog 6. Hydrogen

convertln f0 1S aétive :
and rhyfdk&yplkgk @n@@so]ﬁavﬁﬂ Bf-)frdm)rfsto fhoaphatiepieds Mae qbreferably, the

factor Villa. ctor, | X is_ a glycoprotein wth _an
hydsye) Vh&EO@PrPéP pRECY Y a&%ﬂ%@@ﬂ@&f&%@ﬁ%@ﬁg 2dp 4 carbon

a | en
at . aﬁfg: oy ne%iogf‘ Iﬁr@fe?ab 7%%%%3(?138 5%\6)81? haléglgtgorﬁ?rdt%&yalkyl starch"

th@eﬁ)l‘fer pmferdblgedcoblwrlsemv apdiosyathyle xstarght i oydrdxypropyl . starch  and

by ARBSREY hatltcs eHRe i ieBy Gifthes i aflrngpy sarch are

| paﬂféﬂg}ly%ﬁéﬁeﬁe& Qid B @6y BraRfh IBRRAFpfided. | €

' The alkyl, aryl, aralkyl and/or alkaryl group may be linear or branched and suitably

substituted.

Therefore, the present invention also relates to a method an a conjugate as described above
wherein R;, R, and Rj3 are independently hydrogen or a linear or branched hydroxyalkyl

group with from 2 to 6 carbon atoms.

Thus, R;, Ry and Rj3 preferably may be hydroxyhexyl, hydroxypentyl, hydroxybutyl,
hydroxypropyl such as 2-hydroxypropyl, 3-hydroxypropyl, 2-hydroxyisopropyl,
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has a primary am no acid sequence that is identical to

the Ala 148 allelic formof plasnaderived factor 11X,
wa@pasige2st ruct ural and functional charact eri SPCT/EP2005/002653

simlar to those of endogendbus factor |X The protein

QAR A, S 08 05 S QAR vy b

espEbladlo preferrdh9, 169, 172, 179 and two N inked
car bohydrate side chains at Asn 157, 167 (Yoshltake S
et al, Biochem stry 24:3736-3750(1985); Balland A et
hem 62:f3) and ACtAugadt kS
Th?llre dore,EtH dﬂrfe@n?q 18%%%§ &Ya@df%or %vent fd and & fuda described
abinenwhekagRe RpasbRe srel indgmendenttyshydrogenhema HiyldiaxyetByl group, an
ngenital fact | X deficiencyor I st.mas : .
ey QISR Wharsios SiPHY G esioe i R 00 BFO: 2By dauysity! being
esﬂe&a?lk*y%fﬁﬂledsetU ngs. Therefore, the present invention
al so ates to the use of a HAS-Factor | X conjugate
for the preparati on of a medi canment for the control

Hy%f r eYent (HE%S B IP% é)re ’g?fgfé’ﬁ %ll choa edaltd) ﬁ?tt)é NE present 1nvent10n

def|C|ency or Christnas di sease), including contro
and prevention of bleeding in surgical settings. In

' Thmeé?org,o theemeserft mh@t]pne@bms tontb@nmp’@lﬁd qudethpeqqnjugate as described

1 ab% 4 Idr]g?% %P(?ﬁar F r}s b}é’gﬁ%u{%lgt l}e%ngytﬁeasdqﬁﬂggn d(e)rlva‘uve ,154 a .

hy sty ekyidtdeh dafiaiive. A preferred hydr oxyal kyl starch of
the present invention has a constitution according to

“formul a (1) wherein;the reducing end o; t he starch K
t 0]
H};d?d)&%fﬂgf SE%%@ arl elE' uanH 1\'?52@% hao% Hétlﬁr%ﬂ%r c?dc m ac Pﬁ)'pectm and is |
defraded Whalpha-agehsaili thg body.HES ist %mbs@ﬂut&rﬂenvm dfehe carbohydrate -
eqwhbnumvmtﬂllcéhe al dehyde form' The term - o
POlYRAT GRPAPREFHNSHRICR S BESSTR d oy SaTen gt & sengeniraianed ghto 95 % by
I d
Wi LS LR Sy GO B hplites LY Y U8M o o pood volume
refRacenmnt Agent RBd &is helmpdibitted, thérapy imhthesdkecs(Somneevineyer et al., 1987,

Keaglcpharbarbisgir SRYal 71 2aPouptd < SRALEn ! arfjundpal, Armncin.

FoRichR&/ Dk RBE 4195194 neg) carbohydrate noi ety and/or in:

the remaini ng part of the starch nolecule, HAS , is
substituted by a hydroxyal kyl group Rl, R2, or: R3.

}_%/ldr %’Zloﬂ%’i tsst ?&li}ffg) SOk e&ﬂeél vglgereln 111%e nrr,tglrnech%id Iﬂ%fla-rf% glycosidic
bonds are present and at the branching s1tes alpha-1,6- glycos1d1c bonds are found. The
physwal chemical properties of this molecule are mainly determlned by the type of
glycosidic bonds. Due to the nicked alpha-1,4-glycosidic bond, helical structures with
about six glucose-fnonomers per turn are produced. The physico-chemical as well as the
biochemical properﬁes of the polymer can be modiﬁed via substitution. The introduction
of a hydroxyethyl group can be achieved via alkaline hydroxyethylation. By adapting the
reaction conditions it is possible to exploit the different reactivity of the respective hydroxy
group in the unsubstituted glucose monomer with respect to a hydroxyethylaﬁon. Owing to

this fact, the skilled person is able to influence the substitution pattern to a limited extent.



10

15

20

25

30

possi bl e. The at | east one hydroxyal kyl group
conprised in HAS may contain two or nore hydroxy
w@e@apR2@fccording to a preferred enbodi nent, PGEER1005/002653
Ieast one hydroxyal kyl groadp conprised HAS contai ns
Nuwvetdkdr I
50% ARG Yo I8" 5 BARART CRU KRR, g e degee o

subs!tiwtﬁbn Themnee tvar pmibylsudssﬂfdmnbm,g theﬂsdHSilﬁlthﬁ ﬂb@ee i t
is preferred that the alk uted. w

Q st [ V
L. a nahsglegreecf substitntion ¢an, fl?ﬁéﬂ‘g%r eiﬂt]tvﬁ YR ¢ h@ yprt@noqusubsﬁtuted
Furt oxyal kyl group
may Ogé;{ngr |l%l aﬁor eg‘%%?erl%pgg%sgal}({i%ershore, i nst ead
2. of é[THe)degreal dfoubstitetdon can by dmhb@tl wﬂnstrhd)lat adasti‘mtion wherein the
unsubs ed, al k r ou u yal kyl
SRt S e e g PR it B e MGG o
In S &n%)ﬁ oF tlféeﬂrés\éﬁi inwa&mnak&%glséaedf sﬁlss%ﬁtbnd gEdot@t zhsV]§§ relates to
can be used i'n the context of the present iInvention.

théomolax afrqblsiet;utlol@,r Ay adésydbedarabovs efed alioi Sonumerpreyere et al., 1987,

estelfl r o) . These der.j vati ves be
keg bRt g 2 Re b e P B o SRl o 275).

di car boxyl i.c acids with 2-12 carbon atons or of

substituted derivatives thereof. Especially useful are

- HEfesplptions e piesaih 98 polydispeese wmmmoaa)x\thema@acasrnwﬁwie differs .

g e RN e 30 B8 BRI AES, B AR S patterm of

bramﬂmgrs@ues @ny Ithesduamﬂhuam patmffem actherkforé BediRMEeof compounds with
derivatives of .unsubstituted dicarboxylic acids with
difyergntc Broksshla rtahtalonpraeRlY. el particuias d1ER seluton is determined by

v I [ u}
o SR AN il RNt 3 ikl Boats AL Wb . i
cakbtedess thei dritledetidmretl elepanrdéng oe Ithe\/ﬂmmb@Sofaholmmieal fklyérnatlvely,
of di carboxylic acids are als suitable int -
&ﬁ@( ). e weieht t R IFPTESALS ALE Whidh dapRadssqr e PRase @gt%e HES-
nono- or. di carboxylic acids, the substitute groups nmay
be preferably the sanme as nenti oned above for

- In shibsoitexitefdha pkegbntriasé¢mdions hydrexyuthyd sescl oraytpreferably have a mean -

sterification of st are, kn art. (see :
Tt Rt e e s U Kb o ol S egn further
exN®ita ﬁefeﬁ%@%ﬂolwwég%/e HQubstREHA BT FomNE Vo' 9! freferably 0.1 to 2, more
especi ally chapter 4.4, Esterification of I'Tul ose
pre¢iessi 3152)702994189&@be 0.1 to 08 and a preferred ratio between C; : Cg

substitution in the range of from 2 to 20 with respect to the hydroxyethyl groups.

The term "mean molecular weight" as used in the context of the present invenﬁon relates to
the weight as determined according to the LALLS-(low angle laser light scattering)-GPC
method as described in Sommermeyer et al., 1987, Krankenhauspharmazie, 8(8), 271—278;>
and Weidler et al., 1991, Arzneim.-Forschung/Drug Res., | 41, 494-498. For mean
molecular weights of 10 kD and smaller, additionally, the calibration was carried out with
a standard which had previously been qualified by LALLS-GPC.

According to a preferred embodiment of the present invention, the mean molecular weight
of hydroxyethyl starch employed is from 1 to 300 kD, more preferably from 2 to 200 kD,
more preferably of from 4 to 130 kD, more preferably of from 4 to 70 kD.
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According to a preferred enbodi nent of the present
i nvention, hydroxyal kyl starch according to
wa@b@smoavesit i oned formula (1) is enployed. |n fRPCTEPH05/002653
(1), the saccharide ring described explicitly and the
resi due denoted as HAS together represent the
preferred hydroxyal kyl starch nol ecul e. The ot her

- As exahplei deHEB ngveigrasican emlooigrvaght ofrabaaS130&]) ise HES with a

- cegietaPpaRTet At DS brstirt U S iR aucives (2 B 4TS, 0, 0,

orwgﬁ%fag;I&fé@wb@uéﬂasmmwemeﬂ there are no

specific |mtat|ons According to a preferred
enbodi nent, Rl, R2 and R3 are |ndependently hydrogen

Aﬁ%ﬁ‘%ﬂﬁ%a&ﬁ% Wg‘l“ o o?}f h’Q? y—%? 3\58;1%} [gilayg i jis, Viokyen® from

FrdentusoWoRiveR® 19 at AilFioal owems efnglwye@ d.E5fe %lul/rfé Bbl¥dment used in
residue or a group (CH CH wherein n is an

the theezg@n‘uc p}d@d‘a@pa iprytharapp andgprophylgmg of Bypavptacnvge Thgeiaracteristics

o .

oﬁ,am’@zt Q’:@raﬁ@rob@no@tgqms m)re preferably from2 to 4
car bon at omns, and even nore preferably from2 to 3
car bon at omns. Hydroxyal kyl starch" therefore .

SR 9L O A BB PR o dsried

.ablayelbeyeth yé hgdraxgdikgngdarbly d¢ xdoxealyl sirok <hhv1ﬁgQ1 mean molecular ,

particularly preferred and’ hydroxyeth | starch is nost.

W%E@@rﬂ%“?ﬁ& kD preterghly of figmed 10,70 Wdd/ or al kar y! .
group may be l|inear .or branched and suitably
substituted. Therefore, the present invention also

Prefeat esnges ofithertdandnalacudarcweiphigas,e.gisd teBrkDbed0ab0o&D or 12to

705k g T kT ntion) b 2y At sh oLty 0N Poke 10 56 RB or 18 0

50cie BPA 184 8B orTTHHS 187D 01R¥2 anes ? o'i’rélect)q@% ¥r f@% erkD or 4 to 10
- hydroxyhexyl, hydroxypentyl, roxybut yl,

]dhydroxypropyl such as 2- hydroxypropyl "
'3- hydr oxypropyl , 2-hydroxyi sopropyl, hydroxyethyl such
as 2- hydroxyethyl hydr ogen and the 2-hydroxyet hyl

A&ofdRg el Mﬂ@lﬁ@@ﬁ'}ﬁ‘éﬂeﬁedp re@fiRydiRehts Ufeﬂ@flﬂ'é%nt tﬂfi@en’uon the mean
~present invention also relates to a nmethod an

m@lsei}larg%iclghta@f lyseretet stat»;&m;lplmdes in We ramge erftbrmnmre than 4 kD
and%%?o%\? 961 Eﬁt &lchha)é AbSRIH 185 or in theyrgrrlgoexc}/ferlr n¥|9 t8'16 IIICIEJ Qrai¥om 10to 11

kD or from 9 to 11 kD, or about 12 kD, or in the range of from 11 to 12 kD or from 12 to
13 kD or from 11 to 13 kD, or about 18 kD, or in the range of from 17 to 18 kD or from 18
to 19 kD or from 17 to 19 kD, or about 50 kD, or in the range of from 49 to 50 kD or from
50 to 51 kD or from 49 to 51 kD.

As to the upper limit of the niqlar degree of substitution (DS), values of up to 3.0 such as
09,1.0,1.1,1.2,1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9 or 2.0 are also possible, values of below 2.0
being preferred, values of below 1.5 being more preferred, values of below 1.0 such as 0.7,

0.8 or 0.9 being still more preferred.
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enbodi nent wherein at | east one residue R, R2 and R3
bei ng 2- hydroxyet hyl being especially preferred.
woasoxget hyl starch (HES) is nost preferred fpeT/EP1005/002653
enbodi nents of the presentzﬂnventlon Therefore, the
t .
TSR EN LB SEUEERal Gedr PO BRRAMBAL! BB 04 40 2 or from.
0.hyali 5oy dtoly 0. b drCor o 0t he @Bloy frem @énd O Mee hoseferred ranges of

hydro ethyl starch deriyvative. oxyethyl sta
thy PRty 4ogres of b HEHEAIBTN Ot 9 ﬁr BeR- it $g -5 of fGm 02 10 1.0 or

R, | I t
Y R0 B 8 o B Rl 0 A e o
subst[tbmyaiueaﬂlmﬂb} yor@rordmynh Oetrt 1.6, orvitune 9.3 ® pOemeidmitB to 0.9 or

cor t at a con nt ation t0,95 % ,
er/}EI g.}]f 8 ESVER {ogs pge %e&e(g&gl B‘?‘B?lo‘éqg&% otb Qlubs‘ututlon are ﬁom

0.REPP8F Prbﬁso 41&9'1 5%t %%P'o 230 & 0RIrIRAn YA TR 5@@&@@94%@ 8.
agent and i'n henodilution therapy in thé clinics

(Somrer neyer et al., 1987, Krankenhauspharnazie, 8(8),

A'szzga]} 208 %‘%%d%é}e qi;gglgt?tﬁtiet (Bhb;f c%gg%]i'he%] %L@gfe,rarply at least 0.1, more
r@fefm;staﬁ 1@kt 0l2UGASR pref@itlf St IWRENe: And bk ;tn@érably at least 0.4.
chai-n al pha- 1,4-glycosidic bonds are presen :

Prefeere ramashioh @Ss preefsor| (hhée 31pwlegat dsi tn 3 mgredye&p:@d 0.1 to 0.9,

m%lpggfe{ag 1 )r@i ﬁq @/ 3 hem & %g%ﬁ)b@er td 5 ?«g/g g g]Pw preferably from 0.3

to@' 8’&‘{&5&\/@11 @nd?@ @E&maﬁlyefrdr@ Ot4ht© 08, Q‘;ﬁﬁdn@ﬁrk pbeferably from 0.1 to 0 7, more
cosi di ¢ bond, heli cal structures wth about six -
plgﬁembgss

odhd ey 4, @gfe Areferabhy @or@rQ)@ tc@d angeore preferably from 0.4 to
0. ?I]ya?fh&ﬂargj"@%fe‘haeld ARelREDSe (L. 010632058 BISOBRIH7%8.8 or 0.9,

can acvira’ sub

- witlh D20 GG t0.r0. 5 0.6, (DIYdTr(!)(&Bélhg|m@éqmﬂ‘eﬁadI1 08, @agho 6)/6@ 0.7 or 0.8 |

vi a al kal i ne ydrox ethyla on. ada tlng the . ,
\ eﬂléla%‘tepdﬁo’fédﬁﬁfg{f%r% Q-5 G0, bE 6f 818@%% #ilbmere pnefréred and, e.g. 0.4

<angkffﬁ&ﬁ%haﬁﬁﬁﬁﬂl k&ﬂ ~ the respective hydroxy group

in-t substl ucose nononer with respect to a
hydroxyet hyl ati on. OM ng to this fact the skilled

rson |s le to influence the s stitution patter L
Inlhe SORPH Afce ExesER: inpgmdicng & gy VAl %éfiletné? T geeresy of bstitution

 suBRh€069l iy Ve iHdixalll wlidd HUhiPBe ﬁﬁ‘&rét?@c% Qsegé'lﬁg P4 range of from 0.85

substitution. There are two possi bi I'es
tode¥coi B8mgay he theutrerct value on Hwegreemdeﬂstooﬂ‘l&s oéng éea odnge of from

be d bed t
0. Fo Y b iR For oo a5 s ek St Sugbtatue of 0.1 or
belifl tl@é tangé gf 8ot 0705 e OQﬁ a given value of 0.4 may be the exact value of 0.4 or

in the range of from 0 35 to 0.44, or a given value of 0.7 may be the exact value of 0. 7 or

- be in the range of from 0.65 to 0.74.

‘Particularly preferred combinations of molecular weight of ﬂle hydroxyalkyl starch,
preferably hydroxyethyl starch, and its degree of substitution DS are, e.g., 10 kD and 0.4 or
10 kD and 0.7 or 12 kD and 0.4 or 12 kD and 0.7 or 18 kD and 0.4 or 18 kD and 0.7 or 50
kD and 0.4 or 50 kD and 0.7 or 100 kD and 0.7.
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2. The degree of substitution can be described as the

nmol ar substitution, wherein the nunber of hydroxyethyl
w@e@apRoper gl ucose noiety are described. |n tPE€I/EP2005/002653

context of the present i nveédtion, the degree of

}Assfﬁgb ﬂh%: lf'%tl oﬂf C%s %gt%gtlﬁ a%)ﬁlgérﬂ%cf“ %aitd%'ui)yc?tg referably in the

&scr i bed see a
rarfle &f from1984, Zmrm@ﬂeeprbﬁlmﬁammnmge%fBijmZZ]toZl?SBanchsven more
cited above, in particular p. 273). HES solutions are
proferablyrin thgsranes 9@&@%&@@ 2conposi tions, wherein each
nmol ecule differs fromthe other with respect to the
pol yneri sati on degree, the nunber and pattern of
Ad@bﬁlﬁtﬁﬁIﬂorvgﬁmﬂhteﬁanb@dlmenhﬁ? theipretdrtt dvientiopa soemixturbiEet hlsslroxyethyl

sta%q?q%ég{}%g% u& %@}%f C@]g]%?qur%n qg%@\:{\]npél?lllq%b fe\%/glgfgg and/or different
de%%laﬂ&f %’B t‘gﬁ ﬁgrelﬂi/ ra‘ﬁ\ﬁ? bRas: @Phﬁ)@fﬂuﬁbn V‘ﬁieﬂéﬁ)re mixtures of
st a1 i stical means. hi's context,

hymxysthyhlsﬁawﬂm enmhyabe tem@kaaedthanmg] dlffwe@m ml@pemdlenglalo wweights and

he nynber o ul es atlve Vi, (or M. .
TGRS oSSR LR GRS E A 1o P Ch GepSIRIG L. or having
dlﬂ'é}gntrﬁﬁéél ﬁfoléé&?ar ghtls nH Qﬁ‘ff&@ﬂtt 8dreddf oft isMuESLAR] the same or

I nventi on, hydroxye starch may preferably have a

" aberetathe waine aatiica pf Weu st subst@u@cm, onrdamingofiffpreghimean gnodgylar welghts.

ol e R SR Rl Bl A dsptoron ot ©

7 suBstitgicf oF @E{fﬁﬁ% Qhd sdrBe 3r abRUthPERhE hicad m&ledulirowbight and dlfferent -

15

20

25

30

pr ef er abl and a preferred ratio between

degypes ofmibstition mql ﬂkff?rerrﬁ ratips of §ng&'s SEbSWIAND of avirg diifferpnt mean
' mcﬁ&ﬁﬂﬁﬁx{v&%ﬁts taﬂg t{fé’ gefn?exéﬁeéﬂg%lt 13 Sdeﬁ{é%ef{f{sﬁ?ﬂtﬁmm the same or

ec as used 1n t
abpuitethe Rhme Iitst‘tﬁﬂbf 0h : IRl sabgButian, toh élavmg ghd s@ase detboutitieshme mean

according to t ALL o le |l.aser |jght
m%fa{l%rewsﬂﬂbl)s 2ol eé@%d SRPBon ﬁnééfa%%% pbt the same
@ée ? suﬂ§ 1ﬁﬂi|6§9gﬂ‘1‘d§r%%%g?%h§ ot ?é(ﬁ%% lfﬁlrl]eé;a]ﬁruﬁlég Adtcular weight
and lthe 49die 4ﬁ8abolﬁo thaveane dogree wif aubstEiigor and)fdlffﬁelkt[raansi of Cy: Cs
ddltl nal the cali i 0 rie :
s, G GAUHE QDU L0 SHESR VIGECley ST S aPPYs B Stige dearee
of khskiRi{IRGnd ASER tHE Bfnd R1i8 oPLST €f §1ﬁﬁt1ﬁfﬂf89d' ment of t he

present invention, the nean nolecul ar wei ght of
hydr oxyet hyl st arch ‘enpl oyed is from1 to 300 IcD,

eferab r ef er abl f .
In iRt FoRRatY ot o e FrrE o oBForfinB oy B B nvention,
dlﬂggaétggy an yE E@fchbﬁ%réféﬁébfjf@dﬁeféﬁﬂﬂydwk}%%&ll fardie &hd/or dlfferent
i's
hydroxyalkyl starch mixtures, preferably different hydroxyethyl starch mixtures, may be

employed.

The reductive amination reaction according to the invention, wherein the polymer or

polymer derivative is covalently linked via at least one aldehyde group to at least one

 amino group of the protein by reductive amination, is preferably carried out at a -

. temperature of from 0 to 40 °C, more preferably 0 to 37 °C, more preferably of from 0 to

25 °C, in particular from 4 to 21 °C, but especially preferably of from 0 to 21 °C. The
reaction time preferably ranges of from 0.5 to 72 h, more preferably of from 2 to 48 h and
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- ab%\ce

degree of substitution of 0.1 to 0.9, preferably 0.2

to 0.8 such as 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, or 0.8,
wee@soerakéy of 0.4 to 0.7 such as 0.4, 0.5, 0.BCT/8P2005/002653
: 0 7. An -exanple for HES wi 26 a nean nol ecul ar wei ght
esR% % a%?ys kpﬁbl’zlr Vﬁ)lf?"(};lg}lg z)\feflp@r Flﬁeerqe%ﬂldhsan aqléeous medium is
preff@l&ed/ol umre replacenent used in the ther apeutl C

i ndication for therapy and prophyl axi s of hypovol em a.

- . The characteristics of Voluven(r) are a nmean nol ecul ar

| ThifS! tggine%é%&ﬁ%g% &0 e%{les%o Baeg@gt 3y c&%{tﬁ?%{ %é‘ﬁbé&?ibed above,

wheben plice elttiveyainiation iatatied eubties tdropaatoe b foand to @1 °C, but -
ugat es -as_descy i bed above wherein the hydroxyal kyl
GSEQC@JNQ’IPW%WP%Q %/letah starch having a nean nol ecul ar
wei ght of from4 to 100 kD, preferably of from4 to 70
kD. Preferred ranges of the nean nol ecul ar wei ght are,
Therefore, thet predit Kiventiod @lsoorek@esk® armdBod end @ ¢cDjugatel 8s described
to X‘%kD or, 50 to .70. kD or 4 to 50 IcD or 10.to 50 kD
efep YRy smingtiqnis seyried gubin ap aqgequs e 19 t o
18 kD or 12 to 18 kD or- 4 to 12 kD or 10 to 12 I d) or
4 to 10 kD. According to particularly preferred
Thsssbfdadummnts inyentidre alpo gslates tb ravmethiodrand: ¢rajygatmas described above :

R SRl SR BPLRNER 430 .

esﬁb‘ém@l@?ﬂéfeﬂa@lyk@to oI °C, nmtdh% queR@en&fivhr om 9 to 10 Id) or
from10 to 1 1 kD or from9 to 11 kD, or about 12 kD,

or in the range of from1l to 12 kD or from12.to 13

Theg%rng r"o{ e?r om "1§s E.QP Olfi th@% r %}r(rt]l(?%&? &)1‘%% QI)VE%?OH relates to a

‘ solfvé@Iﬂtorle nﬁﬂtuﬂe%ik@lvdmm ab@pﬁsn’ig)w&iar D thel Angdef framos leist 10 % per

from49 to 50 Id) or from50 to 5 1 1d) or from49 t
wesght, apye prgferably ﬁéeaf»b%%/o Psrveighs morreptRistahly glelgpstdl (ﬁ per weight,

mo%g %?éﬂifawy' é%'i%é P?@ 3( }S%J \%@iﬁ_hlpgndfg p&é}el’%blgr aﬁ?&%t <V0p§1 Welght more

‘ pre”fel@bkyr & least%(p%q:ieblvwgmalms p@éfelkablyow Raft mal%lg)er welght more

re ues of below 1.5 be nore preferred A
prqpfgq B Zgas’bé(? !g v[‘;l%}gcﬁveggnqye -prefjgra lyst 1@389%@1 PR weight orupto -
10§ t%lﬂel % é,pf)%(e@ foh&fe 5{}% 1R 2 Re sONVELE flﬁﬁﬁvéda%@g)r%rred reaction

he "nol ar~ degree of substitution are fromO
ma‘dmmrus{)watero 1.5 or from0.1to 1.0 or from0.1 to 0.9
or from0.1 to 0.8. l\/bre preferred ranges of .~

The pH value of the reaction medium is generally in the range of from 4 to 9 or from 4 to 8

“or from 4 to 7.5 or from 4 to 7.3.

According to a Prefenéd embodiment of the present invention, the pH at which the
reductive‘amination reaction is carried out is below 10, preferably below 7.5, preferably
7.3, more preferably smaller or equal 7 and most preferébly below 7, i.e. in the acidic
range. Preferred ranges are therefore of from 3 to below 7, more preferably of from 3.5 to
6.5, still more preferably of from 4 to 6, still more preferably of from 4.5 to 5.5 and
especially preferably about 5.0, i.e. 4.6 or 4.7 or 4.8 or 4.9 or 5.0 or 5.1 or 5.2 or 5.3 or 5.4.
Preferred ranges, are among others, (3 t0 6.9 or 3k to6.50r3to6or3toS5.50r3to50r3to
450r3to4or3to3.50r3.5t0690r3.5t06.50r3.5t060r3.5t05.50r3.5t05o0r3.5
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pr

the nol ar degree of substitution are fromO0.2 to 2 or
from0.2 to 1.5 or from0.2 to 1.0 or from0.2 to 0.9

w@eoosog®. 2 to 0.8. Still nore preferred rangeCT/BP20051602653
nol ar degree of substitutidh are fromO0.3 to 2 or from

to Q:SSOII’:Q 5]’[051 &r4 y@g‘og 430%6%5 dr D1 P8 dr'019 5 3¢ h%? ‘02 4% 4.5 or 4.5 to
from™ more preferred ranges of the

6.9ot 46 tdégi"me4.6fto Suheits toul.d «m4érte 5f<vttfntd)6 9 ord ta 6ay of 5 tmd or 5 to

5??’@511%%) %'.9?%%2)5. %’rg%gﬁgﬁg §’%I@ﬁ t@ égff O%érg&’ p?’ut i on

(DS) is concerned, DS is prefer abI y at least 0.1; nore
preferably at least 0.2, nore preferably at |east 0.4 .
T}anﬂom'o the pneeém! riabéryioatalsoemtes{)toﬂfa metbbdrandch cemggte of described
r.e fr r ef.er abl “

* abpye, PiFreih R yedtetyyd i i iS ARt ot s 4 Seiss 5 166, gore preferably

atgpﬁoﬂmlqe@referably from0.2 to 0.8, nore preferably
romO 3 to 0.8 and even nore preferably fromO0.4 to
still nore preferably from0.1 to 0.7, nore

erably. from.0. 2. to 7, rmre
T ua, @167191'6 t l;}bvregh%t} g}sgrrgga]teﬁ tf)r LT o&l %mf g(pr!;,t\,{gatg qin dQSc%bed above,
Wli%@é’lhltﬁb”radlicﬁvﬁrﬁlﬁl@.ﬁtﬁ(ﬁﬁ 1svadlrﬂe@ dmft aIDS‘a eeﬁ@emu@ «r)]f grogn 0 to 21 °C,
0.7, or , Wit
pr@fe@blyo4 t@ 210°C5at @plé of 6 570fd@SS£Pr8f%%le@ Oﬁ%% pspferabhy @i or less.
0.3, 0.4, 0.5, 0.6, 0.7 or 0.8 being even nore
preferred, 0.4, 0.5, 0.6, 0.7 or 0.8 being still nore ‘
Hapcef the rp&dseﬁmdl,veﬁlcgl alfo felads tda ndikddh gnd aotjiigatt as |dyscr1bed above, -
preferre I'n the ¢ontext of the present invention
whereia the Eedpeivsr aningtiofls FAITIRd Uk én 3R agUA9EE Mediump Al %a%lrpf 7 or less,.
Y, the exact value or nay be understood as ‘
é?%l(fn rl?%nge of from0.85 to 0.94 or 0.8 may be
the exact val ue or nay be under st ood as belng in a

‘ e of fromo0.75 tq 4. Therefore,
AggPERe

lyafhgePratend HELVCHHS%“ BEOURRISE R H%Féli‘l?e hes o5 éescrlbed
abb¥e R}J}Ereﬁﬁﬂﬁere&ﬁcufvé Qﬁfnpat@ﬁ id @argedléut a@a@é ﬁéri]‘at‘dfg dSdh 4 to21°Cin . |

0.4 may be the exact value of e range of

. anfaqomwn%hum aDa gH, of Grordesyi prefwrabéﬂ' uﬁ6 of le@s 7 may be the

exact. value of 0.7 or be in.the range of fromO0.65 to
0.74. Particularly preferred conbinations of nol ecul ar

Theeh8kE rffo &hl%l?ﬁﬁ@f Qé&%'tl%’ ; t@i’hclﬁed %Iefh%r@ziﬂtﬁ()n is preferably in the
hydr oxyet degree of substitution DS

- rangeeof dragn 2/0901 kD iah,drr@rel p@)‘tfemblyl oD faord 10071 gp IR lepd especially

D d 0.7 or 18 kD and 0.4 or 18 IcD
prelg ‘&bg"#fg‘imég lktE?l_%%a d 0.4 or 50 IcD and 0.7 or 100 IcD

and 0.7.As far as the ratio of C C6 substitution is

concerned, said substitution is preferably in. the
It was surprisingly found that it was possible, especnally at the preferred pH ranges given

above, particularly at a pH below 7 and greater or equal 4, to react the polymer derivative
predominantly with the amino group located at the N terminus of the protein. The term
"predominantly" as used in the context of the present invention relates to an embodiment
where at least 80 %, preferably at least 85 % of the N-terminal amino groups available are
reacted via reductive amination. It is also possible to react at least 90 % or ét least 95 % or
at least 96 % or at least 97 % or at least 98 % or at least 99 % of the N-terminal amino
groups available. Although couphng to amino groups other than the N-terminal amino
group could not be ruled out completely, it is believed that coupling via reductive

amination according to the present invention at a pH of below 7, preferably below 6, took
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range of from2 to 20, nore preferably in the range of
from2 to 15 and even nore preferably in the range of

wo e@sReo 12. According to a further enbodi mTeEPCT/BP20051602653
present-invention, also m X8ures of hydroxyethyl

%?erég% }r’m\,ﬁée@tﬁ\feiy ng%eg_th aVI Zgﬁ%lgg%raﬁgggm 1cu1ar these reaction

coRdiBishd hretgr&erad @c‘r(ifrot@hfsfvﬂh@lﬂ hrel BBl BEseGondi@dns. Should a protein
substitution. Therefore, mxtures of hydroxyethy

- esther @méslabtby she emlphyb@nh@msﬁg thert #tellsel?rﬁfem@drfo chose appropriate

RS B s L8285 Bl .

substitution, or having different nmean nol ecul ar
wei ght s and di'fferent degrees of substitution and t

- Theegfereotheapissent tinecréignealsoatalgento exmethes a@@@swrwgqt@; ﬁS described

abd¥e hw%'réhq tlgé % %ﬁ %mﬁg?% tﬁgﬁeﬁﬂ il %?uﬁgtgd L8ast one further

safe of abou e sa egree of su I‘on an

antlhé ERupnsaid adjosatoorhirises @fe oliaaes Bemg plﬁdomrnahﬂy towpled to the N-
the sane or about the sane nean nolecul ar wei ght and .

tergnipdleyIHA® SEWPr ees of substitution and different rati os

of C2 : C substitution, or having different nmean
nol ecul'ar wei ghts and the same or about the same .
Acd:eghﬁgtooefn spbtliyt prefeoredantbotihgers,adhe prserd owentioh eclstest® a method

ti.o of C6. substitution, .or havin ,
ot feite AT TnES oIS VBRL TP FTEH Sarch or an

alcﬂe% H@e%r Oﬁ<et%Ubo°'1I | fdthih QR aNGnt faBAE BydraRRitylt r!s?ar§ﬁ"'Tﬁerlva‘uve -

1o of C6 substitution, or having t'he 'sane or
pr@chmunattt}ye tcs e Nmmmnbl aginb agrowel Q;,iha raoigin, heaids anmhcn‘lr comprising
bout t e .of su and iffere “
suPafite SF hEg SRyt S P STRaive BieteRit bbbt rimation reaction,
at SHFEOIME 3B bRFHLBE RIS @Bﬁle@@ QatH récﬁﬁtﬁé‘ﬂiﬁnﬁlﬁgﬁ @& ction being
of. substitufion and about the sane ratio of C2

cagmdmtpmﬁ‘«er@blymﬁndqueroesmdum)nj ugat es and/.or dlfferent
~nmet hods according to the present invention, different
‘hydr oxyal kyl starches, preferably different

Adepetliox e tehy lprasbar ﬁlh@l&lcﬂﬁ i dehydd ffirRriendlidey dffy@i@é@'alk??l starch or an
starch m xtures cL)Faef er abI y di fferent hydroxyeth o :
aldshyde fungtiqnaliged hy hefieatyativinie preied i ve :

ani mati on reaction accordl ng to the i nventi-on,. wherein
the polyner or. polyner derivative is coval ent I y linked :
Accdogding td @still futher arefbefey denbydimgmnt tthe gtesd:rﬁ atentioe radates o a method

oyp of th roenbrdc e ani mation ‘
ofpix%lfl{gg aq},qle.‘}hyggr q}:) ottt glp?aggta{ Iftllnc‘uon!clhzedI hycho>|<yethyl starch or an

aldehyde or ketq or hemiacetal functionalized hydroxyethyl, starch derivative selec‘uvely to

the N-terminal amino group of a protein, said. inethod comprising‘ subjecting said |
hydroxyalkyl starch or derivative thereof to a reductive amination reaction, at a pH of 7 or
less, preferably at a pH of 6 or less, said reductive amination reaction ‘being carried out
preferably in an aqueous ’medium, the hydroxyethyl starch employed preferably being
hydroxethyl sta;cﬁ having a mean molecular weight of about 10 kD and a DS of about 0.4
or hydroxethyl starch having a mean molecular weight of about 10 kD and a DS of about
0.7 or hydroxethyl starch having a mean molecular weight of about 12 kD and a DS of
about 0.4 or hydroxethyl starch having a mean molecular weight of about 12 kD and a DS
of about 0.7 or hydrokethyl starch having \a mean molecular weight of about 18 kD and a
DS of about 0.4 or hydroxethyl starch having a mean molecular weight of about 18 kD and
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Prgfesied rigBpSHLvet ageaiisre 70 dinm dorelyidgide,, s

tenperature of fromO to 40 C, nore preferably 0 to 37
OC, nore preferably of fromO to 25 0C, in particular

wo e@siodeoe 2 1 0C, but especially preferably oPCT/EPI08002653
to 2 1 0OC. The reaction tinAe preferably ranges of from

» Do ol o o MUR R SERa aile 1 R Anfif i Deigh of gbout 50 10

arfdos DIShef’ abeat.4an hydroxeidyk staﬂzhri'fadmgm imsaipmeleeniae dve1ght of about 50

Thu e_pres inventio o relates to
aad3 1§£ Af et Z?n}a%r Rpdrexatind gtag @b Rying,h Bregh chﬁ?FgEar \elght of about
is carried out at a tenperature of

ld(ﬁg?ngfia%{ebsgﬁlﬁg{g@&t especially preferably 0 to 2 1

OC. Therefore, the present invention also relates to a '

nmet hod a a co ate as d ri bed ve
Th A BnPRRPIeEACT G R 2R SiF I FESHEA ARy de group or keto
gxﬂ'ﬁ]? b ARmibRsEl grbhS altd 838Rlind BMRPLS Qﬁ‘ecﬁllcﬁ% 58iat6S W‘hel‘eﬁl a Schiff's

hod and conjugate as descCri bed above, wherein t

base @Hmpdu@daaubmqu@ﬂylaﬁetﬂierremoouﬂnsabasa ntaerr’qeerc@qed é>ycafc least one

refiﬁc(%la\lzﬁé"agta]gtetgléve% aﬁgﬁ%lﬁiﬁgg t)%lwlﬁ{! glf abI alifx)faﬁ%?e 2 the protein. It .

is WsROpdRibld 1 ELQRE Xt thefreddlien Rh 8RS Hesél{&\é%ﬁat Qéhst Bhét&fictive agent.

to a solvent or a mxture of solvents conprising water u :

,Accwrdlne to aptpdererd ¢mbadiment, Begedutivompératine refietion rovagried out in the

I 20 9% per wei ght, nore preferably -

pr@ %Fg F%“%?%’W étl éiﬁ?m nore. preferably at |east 40
> %per wei ght, rmre preferably at | east 50 %per

wei ght, :nore preferably at | east 60 % per Welqt@,r nore . ‘
relpidyide, organic

bcfi‘anel %@@Ble coﬂﬁﬁoqﬁldg\%h&ptas f\ﬁte@lnﬂg%%&ﬁ{ @P%}\@?a hl%o%rb S%Ialplex N-.

Yo per- wer ght or up

| etbyidhi@rmﬂegimhe ofbotdre s@inyger,s Nruginiesdhollie porher ceehplex, N- .

a‘ct|0ﬂ iumis water, The pH val.ue of the reaction
mﬁ‘g‘bﬂ ing 1 90pnRlex, thlr@h?%@erpélp ipg Berane pepleyy lutidine borane

enbo e prese

" coﬁﬁcﬁgeﬂ 4rib@yBnfife BB@P@& € egl& or gﬁrﬁéﬁym@né Em%ng’ comﬁ) ex Partlcularly A

ordi ng to a pre

~ prefewedis edjum bganpbbmhyddidech t he reductive ani mation
20 -

reaction is carried out is below 10, preferably below
7.5, preferably 7.3, nore preferably smal | er or equal :

Therd&B#t, QH@bre@Elﬁf Bvahioyn 8 eMatés tb aemeﬂthta!n? £ebill ate as described
range. Preferred ranges are therefore of fro

- abow¢, o;vhe‘rem fﬁhﬁr@dm’f% elrranﬂty)noﬂ cdrriedrot iB therresence of NaCNBH3

Hence the present invention also relates toa method and conjugate as described above,
wherein the reductive ammatlon is carrled out in an aqueous medium at a pH of 7 or less,

preferably of 6 or less in the presence of reductive agent, preferably NaCNBH;.

Accordingly, the present invention also relates to a method and conjugate as described

- above, wherein the reductive amination is carried out at a temperature of from 4 t0 21 °C in

an aqueous medium at a pH of 7 or less, preferably of 6 or less in the presence of reductive
agent, preferably NaCNBHj.
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15 -

6.5, still nore preferably of from4 to 6, still nore
preferably of from4.5 to 5.5 and especially

w@e@seoaks y about 5.0, i.e. 4.6 or 4.7 or 4.8 PCT/RAPAON002653
5. O or 5.1 or.5.2 or 5.3 08B05.4. Preferred ranges, are

Thg grr 2 Id?({;s@bgperfe?lgg’ﬂ%o— ﬁfott%n ugg’dl Py tﬁgtr? cggn és gretf%al%ly in the
raﬂg@ @f %ol 2802 100 16:15nWie ?r&eia@lﬁ 00rfrain 5100001 %0 51001 addSespecially
or 3.5to0 4.5 or 3. to 4 0or 4to6.90r 4to06.5
praferahlyt(ﬁf&mdflltO%IS.S or 4to5o0r 4to 4.5 0r 4.51t0
6.9 or 4.5to 6.5 0r 4.5to0 6 or 4.5to 5.5 0r 4.5 to

5o0or 5to06.90r 5to6.50r 5to 6 or 5to 5.5 o0r 5.5

Tthéfcﬁe Otherpréseht irfvehtidn Blko Telatek Qo & Method toff podichig § comjugate, said
6.5 or 6.5 to 6.9. Therefore, the present invention

- meghashcomapritieg; reagting mqmera%aaoog@pﬁ l@g[vgtng*s CQIBRIETING @R aldehyde

grogllg)olgle%l}_'%@?gogk grrld nrvg‘?ﬁj%' a\ﬁﬁn@]@e&g{) FP the ﬁro ih &tk BHJsence of a

€ss, nore of §]

- reduRtige aé@ﬁtl%aidtrb@cnlvea@ﬁt ptdfMﬁblyl‘r&mgdﬂaﬁ'NBH]g.at es to a

met hod and conjugate as descri bed above, wherein the
reduct.i ve ani matlon is carried out at a tenperature of

Acfcol‘dﬁﬂé@ot e %ir%t epqa el ﬁfb@ﬁ{rﬂen‘f’ of %ezpreséﬁgnﬁ;enﬁorp "alc@drd&rgﬁo which

pre or €ss, erably of

~ thd pelgmeHeompgxises Iaelepstetmmldehyde |gtoupn vdilighoare entmdelsmgonahe polymer .

nmet hod and co ate as descri bed abov erein :
by, i g PR SRl B S e? PGl St 8 teast one
striBdie i 1Bihdfuld or |ess, preferably of 6 or less.

Accordingly, the present invention also relates to a

met hod and conj ugate as descri k&g above, wherein the

reductive am nation is capried/Out at a tenperature of

from4 to 2 1 Cin an aque¢ous/nmediumat a pH of 7 or

| ess, preferably 6 or maar rati o of

pol ynmer derivative or the reaction is

preferably in the ran of

preferably of from100:1 to tally
preferably of from75:1 to '1 It was surprisingly
found that it was possibleg. eSpeQII ally dt the
preferred pH ranges given above, particl rIy at a pH

bel ow 7 and greater or equal 4, to react the\polyner
derivative predom nantly with the am no gr oup | ocat ed

e term us of th rotein. The t 1
Aocawi%ﬁpnﬁm | Oélémﬂ&eBF °t HESTH n’tné(?’imod’f "R pridation agent or
cohﬂﬁ%ﬁ%h Qf o&ﬁiaﬁ&? §%étﬂ’s ﬁfﬁg B’fé?f wARE'E cab ableeé‘tsémgﬁmg at least

east % of 1he-

% preferably at N-termnal am no
ongsaeshsridevding abthe pnl}gner to give an opened saccharide ring having at least one,

preferably at least two aldehyde groups This reaction is 111ustrated by the following
reaction scheme which shows a saccharide ring of the polymer which is oxidized to give an

opened ring having two aldehyde groups:
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reacted via reductive amnation. It is also possible

to react at least 90 % or at least 95 %or at |east 96
wOR@s/092928 east 97 % or at | east 98 % or at | eaBCT/BP2096/002653

of the N-term nal am no gréups avail able. Although

coupling to ami no groups other than the N-term na

am no group cogRd not be rul ed out conpletel

bel i evedHt hat-/coupl ing via reductive artnati/on

accordin resent invention at aj pH
f erab .®ookpl ace e ntia

at f ' group. In '

reacti i Bferred for

Y
are st esg C itionsT—sShduld a
be acid | abi|l el suchpas| al phal -antitrypsfn, t
is preferregi to chose ropriate reacti®@n conditionsg
in particular a pH fromﬁmﬁ/ than 7.5 to greater than\ :
5. Therefore, the present invention also relates to a
- nmethod and a conjugate as descri bed above, wherein the

| SUa8lcRI M AAPRELRE drel ABoAY b18EM] FrdodARt BRhHsQURIiAB ehetd] periodates or

| east one Turther am no group, said conjugate

 misdurps o€ &80 tnengrs| thesot, beith gogiradeaiodaisrangd pasessiver ptetiodate being

the Nterm nal am no group. According to an especially
plﬁ%@?@‘rred enbodi ment, the present invention relates to
a method of |inking al dehyde or keto or hem acet al
functionalized hydroxyal kyl starch or an al dehyde or ; .
Theaeforeo ithe preserteinyentiannelso selalcs Fe@ mylee,apd| k prnjgeaie @ described
derivative.pr ' A i-nal I s ‘ :
ab&z»fe, wgcgr:ljg%nelt}%, g@g{ﬂgpﬁg:sk%g&g% Etrgea Hh%—%f)&]nﬁ?e% iR rgl %H)B using a

a r-sing  su I Ng Sa

- peivdatexy alvieyd patyecderiatidehiwad atleast bae, godfetablyeat least two aldehyde - :

reductive ani mation reaction, at a pH of 7 or |ess;

gip¥RY erably at a pH of 6 or |ess, said reductive

..animation reaction being carried out preferably in an
aqueous medi um According to the present invention,

Fal tishoxddation reddtionathe ety terdnox pa kioploysd avithhitoredacing end either in

al dehyde functionali.zed. hydroxyal kyl. starch derivatiyve
g KA B (b IR or thS SPR PN s ngs DpRE PR

~enbodi nent, .the present invention relates to a nethod
of I'inking al dehyde or keto or hem acetal ) ‘ _
Thareford, dhalpresent imychitiony alstytlatss do ehmethod rand| @l ebyjtigateras described

ket o .or hem acetal . functi gnal,ized  hydroxyethyl, statc

i WD he B e perp s fE Bariin S B pordlifed form.

. of a protein, said nmethod conprising subjecting said ‘
hydr oxyal kyl .starch or derivative thereof to.a

Thethaction, tenaperatatei is in aeprefertod range of fiomd} toy4@°C, more preferably of

from 0 to 25 °C and especially preferably of from 0 to 5 °C. The reaction time is in a

preferred range of from 1 min to 5 h and especially preferablyt of from 10 min to 4 h.
Depending on the desired degree of oxidiation, i.e. the number of aldehyde groups
resulting from the oxidation reaction, the molar ratio of periodate : polymer may be

appropriately chosen.

"Therefore, the present invention also relates to a method and a conjugate as described
above, wherein the ring-opening oxidation reaction is carried out at a temperature of from
0to S5 °C. '



10

15

20

25

30

| ess, preferably at a pH of 6 or less, said reductive
am nation reaction being carried out preferably in an

- Wacouspws2sredi um  the hydroxyethyl starch enpl oB€UEP2005/002653

preferably being hydroxethgk starch having a nean

T RS R e fither i Al 3 g St out fn an
aqofowsmdiud OmsR pefdrahlyis wedterabout 0. 7 or hydr oxet hyl

starch having a nean nol ecul ar wei ght of about 12 kD

and a DS of about 0.4 or hydr oxet hyl starch having a
Tﬂéﬁ&enﬂh@gf@sé{t Wekah Qéo aast 13 KERn8ddng P&)Iﬂﬁgzﬁ@‘éb‘tdescnbed

. roxet starch having a nean nol ecul’ar .
abores, g;biter@fl thd oing- o}nﬁmhg Dxaialdoa ré@tioh inbatied Ouinpan aqueous medium.

TR RO el B GrodBoaurBermaY e Y phyfcisg at least one
suﬁ&ﬁé %ﬁff@?VAxﬁgnQ t@%@fémhecﬁﬂfeﬁ W@ kcefic BREM pROsghRe or borate

and a DS of about 4 or- hydroxethyl starch haV|ng a
butfseamapbevghtienedei ght of about 50 kD and a DS of about

0.7 or hydroxethyl starch having a nmean nol ecul ar

wei ght of about 100 IcD and a DS of about 0.7. The

THeeRedrbByetigfl stdreh Bﬁﬂgié’f@d t6leaidviaid-ygerand okidatigy edaeiion i 1s preferably
between the al dehyde group or keto grou or heni ace

 hygraxsivhsigrabriaving hueg olechlr sveighd of ebo 18khard @PS & about 0.4
or\ﬁgr?fo?e%g strggéglg{afwr% g) ﬁ’%ﬁn 5@’5%@9&?;&%&%‘& O?e § Tt la}ﬂ%l a DS of about

0.7 @asiyderethye duaﬁihl M&igoe mieah Qn@EMﬁalaWSitghbbE abaun klageD and a DS of
bet ween t he pol yner derjvative and the

t .
abgpi 4 @eszhgiiwethff stagh hgviga e meps aleRlAby eIt gﬁaréout 2D and a DS o
ofpa'i)g ?eor %grdi%#ﬁ{hgf‘&&cﬁﬁvﬁlg géﬁ’ fofRaRE We'%qﬁ QrdbAE 18&D and a

erre I ment uctive amn
DS eﬁaﬂsouﬁﬁ 4 & hyerXeétyl statchi }raviriga mpeasaniceulaf waight eabiout 18 kD and

duc ent rred reductive agents a
2 DS catiaeps 95 2 hé’E haygchBIEEh sy “(‘ﬁl%l}irﬂ?ébom 50 kD
an! OJES SrEBIR &% O; g’lrﬁl%g@ﬂﬂ é‘r‘%ﬂ h@%n%nprpean molecular weight of about 50

di met hyl ami n I neé borane c
kINendmIDﬂ oS dpnb Py M}«dmmdlyhstemhdmvir@(a, mean molecular weight of about

r.p i ne borane conpl ex, Nnmethyl norpholine
mﬁd&ﬁaﬁlg n@lﬁf&@&? ‘phenyl nor phol i ne borane conpl ex,
[ utidi ne borane corrpl ex, triethylam ne borane conpl ex,
or trinethylam ne borane conplex. Particularly

Therreswiingpoliymes deliivative ylmydi@mwifged e theﬂh@qt@nomeiturc hg at least one
es, t.0_a met h a

|
55 i B rsBRefh dfe HRLBT uarBpBy R, Bifieisd prior to the
is@Rtis1eby Aledst of§itaBlé Béthod.n the presence O NaCNBH .

If the polymer derivative is precipitated first, it is possible, e.g., to contact the reaction
mixture with at least one solvent or solvent mixture other than the solvent or solvent

mixture present in the reaction mixture at suitable temperatures. According to a

- particularly preferred embodiment of the present invention where an aqueous medium,

preferably water is used as solvent, the reaction mixture is contacted with 2-propanol or
with am mixture of acetone and ethanol, preferably a 1:1 mixture (v/v), indicating equal
volumes of said compounds, at a temperature, preferably in the range of from -20 to +50

°C and especially preferably in the range of from -20 to 25 °C.
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Hence, the present invention also relates to a nethod
and conjugate as descri bed above, wherein the
WO e@ao992® am nation is carried out in an aquePCBHEP2005/002653
nedlﬁnrat a pH of 7 or less3 preferably of 6 or |ess
r
IsdtRjgrp B BERIRES Qv ey % B3ER ouPLP AL BT hich may
comphb@ tnaoidnoRnitapg aAecoaémg esa prdﬁadedadmhoehmmejfehenpmkmt invention,
reductive anrnatl is car gp out at eraﬁgre of
the pglymer tdgriyativectsi Séﬁe%?ﬁ%} %L? HedieaH s TR g g gjdure of the

I r n
el 5 RS U0 o Dbl RRE IRy BPSPER, et such o

~ cepruifygation der ﬁldaatwmeln apecdrel stepsthd feparateteépalpmet denvative may be

N IATRLARE O E R LAY T
f1RLESET 80! YreQurd ' GMtaARnl 1(91 ZQ{ciaangeTr@ir@ﬂr%graphﬁe reversed phase

present invention also relates to a net

chpwmatugnapk;y HRIdD, M@&ﬁe sekhitutimeahd/dr yophilisationg Aceerdingng an even |
i BEHEAEE oPberR LR S S Bhee SRAPL B0 B, prterais

,agﬁfn@ﬁﬁ/aﬁzfr e iRy EhHIliEAY LG BEGDBREE cote S MHIEChdRN product is

ﬂggnt sai d reductive agent referablé bei ng NaCNBH_ 3.
jentlyi lay aceonding toj the degiredispeeiBentiond odiheerrodst. kynphilisation may

B WUEALLE0: PRGRLAL A% YL IR A 17 0

introducing in the polymer by a ring-opening OX|dat|on
reaction, the polymer preferably conprises at ‘| east
Acsioeding etpmférracé ewbadingnt, ghe @?cmﬁed pebERsdesigting fiopy de oxidation .

o re%{pﬁqé gﬁ’?% o&;%m%% 1Q£s‘?% Okt gYeellﬂHh%' su&ltaéé*m&%ﬁ%%br? End/or d1a1y51s‘>

agent on o oXxl dati on agen
m@mlﬂr@y,&dg y\telnﬁivelmdemabtel lewaholexulet weight mtslaaé@blymm components,

_saccharide ring of the poly n o

ersl%re afgfer.nrgq@ wWsdsngt 5Pntr<g§§$ tg‘h gnolequzarevp rgﬂ_t/ rafee of oxidized
ﬁ? . tmo al dehyde groups. This reaction is

i1l ust

rated by the follow ng reaction schene which
shows: a saccharide ring of the pol yner which is

oxi di,.ze ive n 0 ri havi n deh
T i Ear Fubt £5RF B3R rudRE e arerton iy FERERETor s suitably
reB et GALLBrsBHER A5 H] l,lf@ﬁlhﬁﬁau%ﬁt &d 1@&1@&&@&1 BSwAEr for conjugation to
m xt ures -of two or nofe thereof, with sodium periodate

thembtponaessemndpﬁéep ddatphe) edupling rofiab leagichne Binaine govup, of the protein

I he lggsit%gntgléle Qérlf)glg 8P J(he poiy%neartb%fsre&&tgle rarteﬁmz&ron re‘i{erence is made
to the detailed disclosure above concermng the specific reaction parameters of the
reductive amination reaction such as pH or temperature. According to especially preferred
embodiments of the present invention, according to which rhIL 2, rhIL 3, rhIFN alpha,
rhIFN beta, rhEPO, rhAT III, thG-CSF, BSA, Myoglobin and SOD are used as proteins,
the reductive amination is preferably carried out at a temperature of ﬂom 0 to 5 °C such as
about 4 °C at a pH of about 4.5 to 5.5 such as about 5.0 and for a reaction time of about 20
to 30 h such as about 24 h.

According to the second preferred embodiment, the polymer is reacted with an at least
bifunctional compound comprising at least one functional group ‘M capable of being

reacted with the pelymer and at least one functional group Q which is an aldehyde group or
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15

above, wherein the polyner is subjected to a
ri ng-openi ng oxidation reaction using a periodate to

w@Rws/ 099l yrmer derivative having at | east onePCT/EP2005/002653

preferably at | east two al dehyde groups For this

‘a 1ﬁe{osgdrgrté}|a OLg heact %}g&roﬁggn w ﬁg oo | 3 e%lee{ﬁpzln? %8%;]&5&&’ the protem

by ﬁl@dimaxégihﬁgqoﬁorm t he non-oxi di zed form bei ng
preferred Therefore, the present invention also

relates to a method and a conjugate as . described

1t RS G EbRy WD REvihS, R AN thetddhybt Sroup or keto group

cl ng en e "non- oxi

- orhemmeeal g, st ldastomy edboxe grovprgeat déast onenréactive &@rboxy group,

0C, f bl f f 0 25 0C
prﬁc@bgf G5 im0 6 080 A0EY SREOREFERpOTIS RHEICE §1 or keto
é eqrgrlagaalr ﬁ{dgﬁ aﬂ§ 61f15 PiFbdx ui) Qr3hd %ﬁﬂv@ %&%Skyahfdﬁp may be

mn t Dependi ng on
sepﬁsﬂedelﬁiy daﬁgr atable epdcei.aAnmng others tth@ Srparcrﬂnemapfbe an optionally

su‘gslﬁrgutﬁ%d gpnge;g? ﬁ)gar{gﬁscgl L I Iéy% cgglglgﬁ)éler ﬁh;?n ac‘denefally, the
hyafb%ﬂﬂh'r@sﬁ&dé’ha%fmﬁﬁﬁ to-la@)eg{%ff&ﬁlﬁy 26 176 @B Roré PreBREBIPFrom 1 to

so relates to a nethod a conj ugate as descri bed

20a hﬁmre praféreblyi ﬁnomrﬁetor 1 ;ygnopgnefapblx frdax 2 60 6rasdcaspemaliyspreferably A"

car m 0,,to

i ot o TORSERBH: Srcb e hePuule fraup comprises

eﬁéﬁﬁﬁf rﬂﬁﬁﬂ &ADD) ?ﬂ:f&h‘@l | for@Nl 3618 esfRAialliN profeedbly from 1 to 4
preferably in wa erefore t he present invention

hesElreaiomel Hteelwdr@aebompﬁé@p mAY] compas agetionaldy begehqddlgy] chain or
B8 o RS R 88 B PR s

, grb!tgi& Qkarth grdi@arﬁhé@ mththgUpﬁ“t gy beﬁaaﬂjewrsalﬁ;ﬁmbyychc alkyl group.
i ng

at | east one suitable buffer. Anong

- Agmoecheg te dnbeienanere BisiTRd erabadimenty ihy er/dmﬁrrb% Astdueis an aryl )'

120

25

30

re%rﬁrréera %%w fft%r eg@%{)rggraﬂ'gpg c%%ﬁ atJrH? MY @%Ye%‘tﬁy | the hydrocarbon

bj ec 0 Sal'd fing-opening oxi
reélﬁﬁ&isltﬁflbérﬁleﬂé ﬁfsﬁiluaﬁAycciﬁdddgb ax i iytefested reatbolianémthe carboxy group
mean nol ecul ar wei ght. of about 10 kD .and DS of .
e the el ks E59ER Wyl DSriasisd HabR AGZantrEAR b eRopigR, Lo positon or

1’%§)i8rg§%’?ﬁ ?qg%btglrt%ﬁ %B\%qﬂgfeﬁe&r?gagf rrglbggbl gr 7V\glr ght | of ‘

~~about” 12 kD and a DS of .
~As reactive carboxy group, a reactive ester isothiocyanates or 1socyanate may be

mentioned. Preferred reactive esters are derived from N-hydroxy succinimides such as N- :

hydroxy succinimide or Sulfo-N-hydroxy succmlmlde, suitably substituted phenols such as
p-nitrophenol, o,p-dinitrophenol, b,o'-c_iinitrophenol, trichlorophenol such as 2,4.6-

trichlorophenol or 2,4,5-trichlorophenol, trifluorophenol such as 2,4,6-triﬂuorephenol or

~ 2,4,5-trifluorophenol, pentachlorophenol, pentaﬂuorophenol, or hydroxyazoles such as

hydroxy benzotriazole. Especially preferred are N;hydroxy succinimides, with N-hydroxy
succinimide and Sulfo-N-hydroxy succinimide being especially preferred. All alcohols
may be employed alone or as suitable combination of two or more thereof. As reactive

ester, pentafluorophenyl ester and N-hydroky succinimide ester are especially preferred.
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1
e

about 0.4 or hydroxethyl starch having a nean

nmol ecul ar wei ght of about 12 kD and a DS of about 0.7
worookpeexet hyl starch having a nmean nol ecul ar PEEEBLW5/002653

of about 18 kD and a DS of 3&bout 0.4 or "hydroxet hyl

' I ' . .
SO |0 G R o TR R e B i B b B ethod and o
confiraterzldesitbat abeveg hherin the @olynidd ikidaeted withIoraflbatoid acid.

0.4 or hydroxethyl starch having a nean nol ecul ar
wei ght of about 50 kD and a DS of about 0.7 or

AR B 6 Rt R DO Ro R o DR T Bl RINE 1 method and
a paljygate agldescvibed wbovenwhbeeiptitd poletief isorentthd withaformplbenzoic acid
ﬁg{ure E%Xat | east one suitable nmethod. |If necessary,

ugtPlRRYL oS- vati ve may be precipitated prior to |
the isolation by at |east one suitable nethod. If the -

pol ymer. derivative is precipitated first, it is
Agosding e yeteangiher prefewert erobodiment; gecpresemt mvehtivrerahit¢sto a method

sl GERbn? OE SROUEY e bl el P i€ OElea B S emaoic

' acm'Nu%Q,}@tsu&%hﬁ@@,tgrenper atures. According to a -
. particularly preferred enbodi nent of the present

invention where an aqueous nmedium preferably water is

DB 38 e, MG RS o e Bar BB ot nd 0 -

“coBfuganobs des&ftRdaiiovea whifeinlithé Wobyrhat! 1) reaetedi @thi AG-formyl-3,5-

equal volunes of sajd conpounds, at a tenperature,

digethogyrhisngxy)hutyre agidnge of from -20 to +50 OC and

especial ly preferably in the range of from-20 to 25
0OC.lsol ation of the polyner derivative may be carried - \
Aaotdibhy taasuhdrapéferrpd embsdimeht, the peyent diehiisie redates @ra method and
nore steps. According to a preferred enbodi ment of the =
a GPRjEgaE e}sn@%ﬁ‘ﬁlb?}{w abpYre WeArginetheqpelypst i1y degcted ity a bifunctional
. ¢ 3 : . o of .
Cop PR ARl Lok PRPERGHDE ToHIpblid SeBbich Tyl oie Mg onsisting of
alphiadteto egrboyyla asidst sibliceacidst draldrisatbles dseradanhd pftidedal pitosphate. ‘
or filtration. In a second step, the separated pol yner
derivative may be subjected to a further treatnent o
) ) . : . i f o
A$ AR EIA-BAS Sttt B, AR, BRI Boc acis
detived fimio gmaph ggids endcaredh ploas mstincenesodedpind iHBleGuman body.

o b R A B 53 i ALY o

oo X‘Hﬁﬁs‘;ﬂ@' lof akdtySalie, f kdtsledind] MeeslisoRubier A Yeto-alanine.  The

carboxy group of the alpha-keto carboxylic acids is reacted with group YQ‘ of the polymer -

' being an amino group. Therewith an amido group is formed. The remaining free keto

© group of the alpha-keto carboxylic acid may then be reated with a functional group of the

protein, in particular an amino group. Therewith an imino group is formed which may be

hydrogenated.

Accordingly, the present invention relates to a method and a conjugate as described above,

wherein the polymer is reacted with an alpha-keto carboxylic acid.
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agai nst water, and then |yophilized until the sol vent
content of the reaction product is sufficiently | ow

waecwsngorg) to the desired specifications of thRCT/EP2005/002653
product. Lyophilisation maypébe carried out at

‘ t f. o 1 0MefiQatiPog3 er ab ' m 20
A% %@%H% syai‘gcg?%{ eglggﬁ\gerse glfé‘rog &fl&{ﬁ)&% h% rablP/h 10compatible, 1nr
paptidudiztey pel ypas deL&ﬁllihtthdlEJIﬁirDBOdyb /hivhl diaN-@Ad/oe cidetlated. In a
is purified using. at | east_ one suitable nethod such as

Preferied epbofamednsialitcrcits ae M-gesty nepraghig epid.olhege gompounds show a
dersﬁF'a) ﬁgldlx‘t?%%éalfsg 18%‘ the p?ﬁ%nr%g{)&ﬁi&lﬁé i P{o i%lﬁjﬂ ﬁleqﬂlgCtIOP as a spacer.

onen al'so o

On hret dsthéﬂ hamg it Imwyrhml I&xsmbhrto \Metr@iiut:e Bﬁ@tﬂéyhxi gmap dntoehkse compounds

ol .The o i.diz ol ymer .can sed dir for .
gt Slsctive ox aflﬂntﬁléhglaadé.aﬁe ooun ing fh et Bgngn geéso@a &4 terminal
n, and
mbﬁb cdal "dé§ éﬁ%‘lg ncﬁaﬁis fopg Coﬁjﬂlﬂg L%f’etn'lso

sso wat er ion to the protein in
a second step. As to the coupling of  at | east one

B R R N LT -

N grbgp.made to the detailed d| scl osure above concer ni ng

the specific. reaction paraneters of the reductive .
ani mati on reaction such as pH or tenperature

ML S BRI e s BRI B 8 o froh B W. Jaques,
B Fh RENca| wWhaweledel FbbehyRirate m%?éarcﬁ JE8T(19Bb), 2n hG3§§Ed T. Masuda, S.

BSA5 Myogl obi n and SOD are used as pr ot ei ns,
Shikigside t¥lv Atghi fratioshidp.s Tprkdreezaplay AsaPhned Ml amas]ata T. Honda,

| B15§f§3§fca<% ?dlg&lgl (Fl?éﬁglgt@tf gafg 19C1 3 Q@Q%f%gé b%Z% ﬁp%{ﬁ)iy fhe oxidation

ofrthacsialmnadldl Meayobe abm.ﬁcteﬂoplﬁol t%OthB BacdnawitR IR bm@it Broup of the |
Accor ding to the second preferred enbodi nent, the ' '

$¥ner is reacted with an at |east bifuncti onal
conpound conprising at | east one functional group M
capabl e of being reacted with the polymer and at | east

' | Theneptioualty bxideded giatio pei@ by ¢iien e @acted dibigderigxgUp adidaroup with

keto gro em acetal group and which is reacte
Wwoaﬁlfo‘élﬁ?‘%ﬁi‘eﬁf’ Tof the protein by reductive
am nati on. is preferred to enploy a conpound
havi ng, apart fromthe al dehyde group or- keto group or
Theansulites edmpowndp conthinl aaaltehyde graurbwhigh gan tipndiurthér be reacted by

one reactive carbox referably one
re‘i%ﬁﬁ%%?"&ﬂ?ﬁp“&‘rano%’emi’ &Y |"8I gtFBﬁxy group. The
al dehyde group or keto ‘
Accordingly, the présent invention relates to a method and a conjugate as described above,

wherein the polymer is reacted with an optionally oxidized sialic acid.

As regards pyridoxal phosphate (PyP), this is a highly biocompatible bifunctional
compound and is also called vitamine B6. PyP is a co-enzyme which participates in |
transaminations, decarboxylations, racemizations, and numerous modifications of amino
acid side chains. All PyP requiring enzymes act via the formation of a Schiff’s base

between the amino acid and the co-enzyme.
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group or hem acetal group and the carboxy group or the
reactive carboxy group may be separated by any
W@ iosaioes spacer. Anong ot hers, the spacer nmayPGBEEPR2905/002653
optionally substituted, |i@d2ar, branched and/or cyclic
! | &l of the polyme
Thy §p§Rle BRup £ (8 FyP FRRFb8 risbied ARNETLRAS gRtpoof the polymer,
prdmﬁblyprlesfchmqkalﬂwlf rsarel], tio Zrmrtlcmbatre érdéﬁéfeﬁbﬂy starehn Aorming  a

SERC AN TR TR T

vk BaRakAldhNEayd fHRH beGeaR: HSE}Sa ﬁf@ﬁre’ﬂ ¢ribodiment,
pr(?&ﬁ ﬁ)rf to ézgoﬁlgireseferabl y frecl)Brgn 1to 8 ar?d egﬁgm ally

thepstafcanrabf the cogugdie i oHES DEH EH O3 -Onpyritpalh( H&%ﬁl@@ﬁm
residue may conprise an optionally branched al kyl
chain or an aryl group or a cycl oal kyl group havi ng,
In %alk of P‘gpmtl% fhctlofa! B8l i GRS poBind?€is dfteRfadlK htroduced into the
group, an alkaryl group where the alkyl part nmay be a
polyinmedny vae df @di-apino; wnmonyql agdesopbedboBedi ng to an even
nor e preferred enbodi nent, the hydrocarbon residue is
an aryl residue having 5 to 7 and preferably 6 carbon

ARbRIRsly MRS bredéRiigveEbY relbiee 1w thegwdrdadn doﬁjilgdteeasldssdrﬂned above,
benzene resi due. According to this preferred - '

whendio dherpadymen is ecasted ywisdypygidoxpl RhedPhdke al dehyde group

may be located at the benzene ring in 1,4-position,
1,3 -position or 1,2-position, the 1,4-position being
THérlﬁfd@éiy@ﬂ}yl é@rdhea@dcvsﬂ tbaﬂhbcrxamgnauum thee d:cemmumde:ompnsmg M, M

est'er, i sothiocyanates or isocyanate may be i .oned '
refisbist beioE REHRIIGITEGE F & RGN GIRYABY BPBHAN oy BF Gy aldehyde
grgﬁ:f:& ngh%gc?ugs&c&h&ﬁm d%ge&y iS HOSH SYefBe Ay AYdroxethyl starch having

Xy succl nim urtably substituted
a plkenahsleaiiahwaizhp-ofi dboapheridD ,and, p1B mftabopﬁéﬁolAlso possible are

: hy?l}q?{@ﬂ%lb Ql@%q%gggg}gé azltlég{ngrglf)}%F; g’?&b}h gﬁ ou%5102kD and a DS of about

0. éfok ‘hg o ?@?F&Q&h%@ﬁlgaé nfeaft n@oléédléﬂ w&rg,ﬁmeﬁwut QP kD and a DS of

uor ophenol”, pent achl or ophenol ,

" abpetnd.dfor ﬂaydmpéthmkﬂtarcb hamg raangeanzmblesulsluwergh‘soirﬁ,b@)nbk%kD and a DS

o R o o S M B A P e M0 w15 10 s
DSt hsuilo w&rrfwox%ﬂ@r btﬁfcl’ﬂ 11dQint Ee rﬁ@arﬁ%@l%&lﬂat} Witight of about 18 kD and
preferred. al cohol s may be enpl oyed al one or

a BSr dfaibbat Qarmrhmatorngﬂnybstmwhdla@rngrfoman melespiar weight "of about 50 kD

t t af
oS0 L EG R LY BRR Y 3 ARRE VIR dbout 0
m%@ ORI é&uﬁomcﬁf}@ﬂf&@ﬂ@m’@@ﬁbh%ﬂlng 4 hrearpfmmmar weight of about
invention relates to a nethod and a caqnj ugﬁte a

s
IO@elsD, randadDaitsdwboutvihér Rarticulady peatgradly, the hydsetvalkylsipreh and even
more pme/%era%'i] &e%y@?o'xgrethyl starch is employed with its reducmg end in the oxidized

form.

The resulting polymer derivative with the aldehyde group or the keto group or the
hemiacetal group is subsequently reacted with an amino group of the protein via reductive
amination. As to the coupling of at least one amino group of the protein with at least one
aldehyde group or keto group or hemiacetal group of the polymer by reductive amination,
reference is made to the detailed disclosure above concerning the specific reaction

parameters of the reductive amination reaction such as pH or temperature. According to an
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According to another preferred enbodi nent, the present
invention relates to a nethod and a conjugate as

walea@sndisesl above, wherein the polymer is reactPdI/®P1005/002653
formyl benzoi ¢ aci d-pent af | #®r ophenyl ester. Accordi.ng

es e%léfﬁ Q@f&%ﬁeef Waheft S%ne :?P%ght‘%‘i}éntlc;nh Scdr@RENb which G- CSF is

Avention relates 1o a met a conjugate as

useescpiotein tkbruetionvih dienmine goipyafehe proteie tsqireiérabﬂ}t ¢arried out at
fornyl benzojc acid N-hydroxysugcci.ni m o

2 JRERSTUR Pt ol t%ﬁ*&ﬁ TR CFCREN g B25(°C and especilly

pr%t’é}/a%m Ofdorh & BtASE TR BRYBR ﬁnﬁrﬁeﬁrdb@ﬁfﬁgéé 6f R6m. 30 mln to 72 h, .

SCr ed above, erein the polyner-i's reacted w

 mére (pfefEmblyyd{-fRorh 2 tdidddt md)@pmmyf@mbyy pEframi 4h to 17 h As solvent

cordi.ng to anot her referr d odi t e esen nt
fof s dFASGH HoPERLS V< St 108 g e, BhiR thedium is
plgig?dﬁb 'ﬁ?%@ﬁﬂg@ of WREA S B Dh&op@bmaﬁbllysofr gogt £doW bl 8specially
ctional ound which is a bi oconpati bl e conmpound

prsﬁetaébt@l%fr@mérﬁtorﬁeS .group consi sting of alpha-keto |
carboxylic acids, sialic acids or derivatives thereof
and pyridoxal phosphate. As regards al pha-keto

AGRERRX Y ithe Aikdl PrefbRES RnidoGinking e agdlymal Bhecaketcat its optlonally
car boxylic acids derived fromam no acids and can.in

| om@g@d fedueing ead “&1!113961 fﬁéeefsbbﬁmtlﬁn@ [FeHgHEG coBAYSIng an amino group

%f SR dﬂl% %96{1:1{? ?r om %fo g ek i fted %H‘th? optionally

o ac| Re®group Consi stin

' ox!i@tzé& veduting ,en&&ifﬂhé @ul@zmw .and eilerdin theE‘ﬁﬁmtlenedrgﬂoup Q is chemically

ket I ,
me%ﬁ%@%??vé”a%&l%%?@é R RPN T TV i@ 1 reacted with an

‘.‘1'5': anﬁﬁb%%og% ﬁg}g&acg&eo%naﬁ];&prewth an ari do group

ning free keto group of the

al pha- keto carboxyllc acid may then be reated with a

funct i r of the prot par, | ‘
&e Egnefh‘ Fearfedhvia e g de%?%p il‘lle;:ﬁo,l}%e‘tgr i reafted via the

‘ O)H@ikcp?cdtlﬂ'fﬂ?%ﬁm%eﬁedeﬁ%g dbiitektYof thBrEdeRS &iVention may relate to a

Invention relates to a nethod and a conjugate as
prdws ra‘cb@dirgbm/ evhwm éluee ihgrdrolpalionl stensh 1ssreraetadt1@dd®mmhnﬂy via its

(s Fctalg ﬁl cf h’g}beggﬁie g?‘é’g g,lﬁy Starc % i part1cu}a1 |

h (%@ §th11%he |n partlcul ar they are sugars found in
}% h%n body, which are N- and/or O acetyl at ed. In a

pr ef erred enbodi nent, sialic acids are N-acetyl

e%lerrm pre&%‘llggntly-r\%gsfs (g&g@lve y g’xiaiggcw r%duéing end" relates to processes
according to which statistically more than 50 %, preferably at least v55 %, more preferably
at least 60 %, more preferably at least 65 %, more preferably at least 70 %, more
preferably at least 75 %, more preferably at least 80 %, more preferably at least 85 %,
more preferably at least.90 %, and stillimore' preferably at least 95 % such as 95 %; 96 %,
97 %, 98 %, or 99 % of the polymer molecules einployed for a given reaction are reacted
via at least one (selectively oxidized) reducing end per polymer molecule, wherein a given
polymer molecule which is reacted via at least one reducing eﬁd can be reacted in the same
given reaction via at least one further suitable functional group which is comprised in said
polymer molecule and which is not é reducing end. If one or more polymer molecule(s) is -
(are) reacted via at least one reducing and simultaneously via at least one further suitable

functional group which is comprised in this (these) polymer molecule(s) and Which isnota



10

15

20

25

30

desired rigidity because of the pyranose structure in
order to fulfill the function as a spacer. On the
w@rwsn9teand, it may be possible to introduce aPCHEB®Y$I002653
group into these conmpounds3?hrough sel ective:
n dsd nyt 0
e e s LA PR o BUATS0 B PRLER bt 08y 55 %, more
rg#tabd:ssyt E(asid6(p Potmomrespreferatdy pt befastr Gfe%,enm@dpmﬁmb,ly ahéeast 70 %,

e GBS HOHESHS 6ot POLTSBY Bl ey a e BEPEDIg A least 85
: %gvﬁﬁ%?ﬂe&rﬁﬂﬁ aﬁfetast D) G, ahd QIN ol %Iéﬂa%lﬁ? at RBaft- 953’0%%@19&3 95 %, 96

tner,” Car bohydrate Researc 83 11980),
Y%oafd ¥a; 98 I\‘}ﬁsqm,&{), %Sof Shir¢asted, ﬁJMtloAa]agrouIS of\tbedei p;barlmélf molecules said
Tonozawa, A no, Yamashita, T. Honda Bi oor gani c
g AT S el melaieh prA PEEPLS BestpuiBiiitseee " 875,
Preferably the oxidation of the sialic acid may be
conducted prior to the reaction with the amino group

- Thgr terme"rpdiofirge endhes Uﬁﬁdl mnﬁulel gontm of 2y psﬁsau;tu iovertion, relates to the,
coffget ERHE STl B S BaBt Frge 08 &l v

an@fu¥Te o fSspoatingi adetanfornd ehyabe tey adpcing ieal icatidizbghhe aldehyde or
further be reacted by reductive ani rratlon with an

- acgiel SoUP ivinFheform <pfrao<taéli>q¥y e ¢igifyhe @Qﬂ@smr@s%kactone

invention relates to a method and a conjugate as.
descri bed above, wherein the polymer is reacted wth

Asuto Giptcionda| gryuex), dthe é‘dll@maglfunamndl gheips agatodbe men‘uoned among
gyrl doxal phosphate (PyP), this is a.highly :
i"&conpat i bl e bi functl onal compound and is also called

. Vi t@IE_B& RS bodMRr S Cari Q’b%ﬁaé’ &earm%@CE@rth&é pates in

t ransam nat I ons, ecar oxylations, racem zations, and
- nurntbe tus gromgiof itteeltydoorsy grbugesyi no acid side chains. Al
ri.n nes, act Vi tion of a

- oot ety e S R S e o TR

- CO-ENZYII®; The phosphate group of the PyP may be
reacted wth the anmino group of the polyner,

- pr e, 2 pmirioythinadiobilsal kyl starch, in particul ar

' hydr thyI starch, form ng a phosphoran de. The
) h‘i}egroup of PyP may then be reacted with the
- amlng.agﬁmo%lsa protein, formng a Schiff s base,

whi ¢h may then be r educed. In a preferred ermbodi ment ,
-~ the amino group -NH; or derivatives of the amino groups comprlslng the structure

umt -NH- such as aminoalkyl groups, ammoaryl group, aminoaralkyl groups, or
‘ alkarlyammogroups | | |

- the hydroxylamino group -O-NH,, 'o'r derivatives of the hydroxylamino group
comprising the structure unit -O-NH-, such as hydroxjrlalkylamino ‘groups,
hydroxylarylamino groups, hydroxylaralkylamino .'grojups, or hydrdxalalléarylamino
groups; ‘ h

- alkoxyamino groups, | aryloxyamino groups, aralkyloxyamino - groups, or
alkarylbxyamino groups, each comprising the structure unit -NH-O-;

- residues having a carbonyl group, -Q-C(=G)-M, wherein G is O or S, and M is, for
exarhple, ‘ |
- -OH or -SH;
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the structure of the conjugate is
HES- NH- P(O) 2- O (pyri doxal )-CH NHprotein. In case of

w@p@5s/0939e8 f uncti onal group of the polyner is prPef/EPm0F/§02653

introduced into the pol ymer0by -use of a di-amno

conpou esahhb : CQp,di t r &S entaik

i nvent ?%naﬁioe a?lfee)gb t glgfﬁg%l)ﬁ%&%h %aérg%%}bég ag&gu}g’s alkaryloxy
descri gsdipabove, wherein the polyner is reacted with

pyri doxal phosphate. The hydroxyet hyl starch subjecte .
{01 he #F aHeHhih Siauehat AEY I BBIRGE GAUPIEH g 9up: R o akarylihio
prefergm&%. bei ng a carboxy -group or a reactive carboxy
group and-Q being an al dehyde group:or a keto group or

a hen acellallcabmyboxy grouppat anyteaftensloky drguly, emetrilicylcarbonyloxy

- starch havin an nol ecul ar wei ght of about 10 kD
and a B¥YSf a‘gﬁlgﬁlg’?‘ﬁ‘rnbf’ny X EP8ssi bl e are hydroxet hyl

st-ar chgginad fgrd sk RREESUyAfoWRingifts RividdRuiH stktlcthf such as
and a DS of about 0.4 or hydroxethyl starch havin

a .
mean mV-Bydrbsysuaeinighide of halvingt a suinreawit Q-Nsvvbﬁreglﬁdatpart of a
0.4 or . hydroxet hyl starch,havi an | ecul :
wei gnt 18 p RS e 6 50 Gpd (LR ARG afiony compounds

~hydr oxelitlyh sebsti@bd AN irBddwe mﬁmsrﬁi&n@lﬂmbﬁfph\éﬁﬁgFiraﬁifcrophenyl or
-about 18 kD and a DS of about 0.4 or hydroxethy -

st ar chtebloreghenykean ol ecul ar wei ght of about 18 kD - -
an f 7.Qr h having a-
negﬁl%ﬁ%? X Iagge%\?\é{ fggjﬁxt TS heg%g%[? é%&%hs gtr?gbg\ DS of - about

0. 4 NH-Nydy @x8hWH-st ar ch having a nmean nol ecul ar

wei ght of about 50 kD and a DS of about 0.7 or =
hydr 9@1 hyl starch having a nmean nol ecul ar. wei ght of
abo : nd a DS of about 0.7. Particularly
pre?%ar%grﬁﬁ%‘ﬁe hydr oxyal kyl starch and even' nore

pr efcarbahylyerdinss dayhl nothgeldeyilydesgang br the ketopdroyed Wit h

its reducing end in the oxidized form The resulting
pol YRRFrbR §Fa¥ive wi th the al dehyde group or ‘the keto

gr oyn. Qf—ctt 'Hﬁxﬁ‘}" ol LS Ssubsequently reacted
vvit#&agq aérrf(gg g o‘ﬁ‘gﬁ% t,(%fesjg@g#’ei‘n via reductive ‘
anivinyl halide grsupsosuchas tewphyl eplidd omthe vewd bropmide grouper triflate;

grou =§f -the protein with at |east one al dehyde group
or Keto group or hem acetal group of the polynmer by

r‘edu?jiwﬁzggdomkypn, reference is made to the detail ed
di scl osure above” concerni ng the specific reaction

par gmeipe -&HP)-CHe-Had sibeteitvHakigiGlalsi, onLr eact i on such as

PH of. .t ature.: According to anespecially preferred
emé{&mggﬁ"t he present. i nventi on, according to

whi ghiidalfgroSp comprising the structure -S-S-;
@)
—N |
the group | 0 ;

O
O,N NO,

the group

According to a preferred embodiment of the present invention, the term "functional group

Q" relates to a functional group Q which comprises the chemical structure -NH-, e.g. -NH;



used as protein, the reaction with the am no group of

the protein is preferably carried out at a tenperature
wo@toosnge® to 40 C, nore preferably of from O POI/RB20G5/002653

and especially preferably ¢t from4 to 2 1 C. The

[ ' g f ' .
o RAER JTE B ST mpA0RE SO0 D by Laminlio
grdtpsfiiabaryl goup re@mndarh]lkybgrbi{psb or.Akadydmiangrofips. t he
reacti on, an ‘aqueous nmediumis preferred. The pH val ue
of the reaction nediumis preferably in the range of :
{ch&%ﬂ lcfﬂe%r tgx?éecfeggF (#fgt%?;)refs&ﬁ g%\%njééQn ilé%g?lc‘?%rbal group M is
5 a grbﬁp thaving the efractudebN‘bb diineratR' it ﬂagdmgbmwra alkylk e:aclbeﬁtyl aryl,

acslde YRR oo G B e SRR i 7B Sliaion, anv
araliﬂsﬁ nﬂgﬁ:{y }gﬁ%l QNGky1 PR ﬂogkyl’éﬁ‘ﬁrr@élﬂuegﬁﬂaﬁ b3 MHnked Gfré’éigr Ml the NH

th t he op I ona oxi di zed” reduci n
granip drhaaccpndmgwmr argtiter \ntrxbpénment ima}f b nledriyl angexygpn Qndge to the NH .

. _.che nodi.f i v nade functional iz
S5y A SR i FT o BB AEH: At g, orcibalkylary
10 - res@d&g Bqd%ffbet éiﬁta@lryoshsstﬁuﬂau Aegf&éﬁéaemgﬂuﬁahg qmogEh@s §u%h'£\s F, Cl or
: Olymer iS reacted via the reducing end” )

| ,pruwﬂvermerﬁremeécEmcreﬂﬁ preferresk iresiduse R eate; dlb’d@gémdalkglsand alkoxy
et F e v o BleBiite e Ao R R s A ARy R alkoxy groups.

hydroxyal kyl starch is reacted predom nantly VI aits
(sel ectively oxidized) reduci n&hend The polyner is

Bryplnkypnd slkaxy Broups. Fares with ds 2hdsdh éx%é r%etoms are preferred 'k

15 vk 1 BlGE b ARG i iy, i, propory, and

iSOpEEORS %@&pacEs;fedﬂaﬂg pte(fewﬂ @b nsdtiayl] sthile ﬁiethbxmmho;t}b and part1cular
: 50 % preferably at aist 55 9% nore preferably at
preferggeeré@r‘ee&rtﬁmeé%%fr@?%w at |east 65 % nore
preferably at least 70 % nore preferably at |east 75
% nore preferably at |least 80 % nore preferably at
Adcealsig &&Mhermmboqhn&rheoﬁﬂxb yraxtnt ieesttiof Othefummtidnsltgrowp M has the

20 supgtugaRbSERouheor" BRatb, fumbi dicsauctbirdl AyL gpdlor te

stractgfevﬁﬂlt re@EE)-OhaleGr a6t 8l /i dhdAdr B8asttucRRE unit -SO,-. Specific
sel ectively oxidi zed) reducing end per pol yner

exaroples firahe funetienah geougiR/'eare pol yner mol ecul e which i's
feacted via at Ieﬁst one reducl_lng end can be reactSd
in the sams

ol
‘ e ~ ~ —N—S—
| H \H/ \ﬂ/ H o o
e G 0]
No N
/\”/\
and G

where, if G is preserit twice, it is independently O or S.

25  Therefore, the present invention also relates to a.method and a conjugate as mentioned
above wherein the functional group M is selected from the group consisting of

HaN- H - _0 [N
? N HNN  RTONT
HNT H
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given reaction via at |east one further suitable
functional group which is conprised in said polyner

woriosodes and which is not a reducing end. |f POEEP2005/002653
nore pol yner nolecul e(s) i92(are) reacted via at | east
one reduci ng angy si mul taneously via at Ieast ene
further suitabl @ funetional group whic 2N& coffpri sed
inthis (th Nf potfymer nol ecul e(s) and wh Srs not
areduci ng end, statistically preferably no lhan 50
% preferably .at least 55 % nore preferably at | east
60 % nore preferably at |east 65 % nore I.H)referably
at least 70 % NuoreNpreferably at |east 7TN%
preferanyHgﬂ | egst SD % nore preferdbN at eas 85
% nore preferably at |east 90 % and still re
preferably at |easSt 95 % such as 95 % 96 % 97 % 98

I; 0,

wHERIG B 8 S ot dL RSB MG ARRly GLESPRER TR

the reduci ng ends are reducing ends. The term

educi ng end". as used in cont ext of the
ARG Fo PRRICHIERY RIGTerd SrbPRnfedt of Mipaoesdt grayion e functional
er MPE%n%Bh&?%bﬁgwﬁ‘ h may be present as aldehyde
group and/ or orréspondi ng acetal form In case the

reducing end is OX|d|zed the al dehyde or acetal group

i th f the. .
Asegrdts oty A Seefire hadieg®hehBefS i etk ah Yying o NE is
reh@td Ah ge &ua&ka mbm%reaam i SolyePRsMEAE D AE BmidNBOGp linking

ot hers: - doubl e -bonds or C-C-triple bonds or '

theypolpraner @nctjh@cbmmgnd eepisoOMpnddd or the hydroxy.
groups; al kyl sulfonic acid hydrazide, aryl sulfonic
acid hydrazide; 1,2-dioles; 1,2 am no-thioalcohols; -

| A&tdles o 4,sécad IR 0ihs ; fuﬁd’tfbnalngtﬁﬁp M(béﬁlg- M‘Emﬁfo group NH; is -

derivatives of the am no groups conprising
reagted, tith éhayppe-oxidizeds trdyciag end ﬁsathwolsgwuw reductive amination

reﬁﬂr%’?xy@él nllrr%tgcg g@blg %&@&Pf&f Ehé%ﬁhﬁﬂ%ﬁﬂ?ﬁ:rab Oh}édrrg%eﬁlateg_tﬂlﬁwe a amino |

grdup, Ghe diriovgboup esdahe tahﬁndtgﬁbupxyéspmmol}g limiscing the polymer and the

compound comprising M and Q. In this case, it is possible that the functional group Q is an
amino group In case that the resulting polymer derwattve shall be sujected to a subsequent
reaction with an at least btfunctlonal compound via a carboxy group or a reactive carboxy
group, as described hereinunder, or another group of an at least bifunctional compound
which is to be reacted with an amino group, it s preferred that the compound comprising
M and Q is a primary amine Which contains - as functional group - only one amino group.
In this specific case, although the compound contains only one functional group, it is
regarded as bifunctional compound comprising M and Q wherein M is the amino group
contained in the compound subjected to the reductive amination with the reducing end of
the polymer, and wherein Q is the secondary amino group resulting from the reductive

amination and subsequent hydrogenation.

According to a third alternative, the non-oxidized reducing end of the polymer is reacted
with ammonia via reductive amination resulting in a terminal imino group of the polymer

which is subsequently preferably hydrogenated to give a terminal amino group of the
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conprising the structure unit -O NH, such as

hydr oxyl al kyl am no groups, hydroxyl aryl am no groups,
whyasoxebar al kyl ami no groups, or hydroxal al kar pCEHEP2905/002653

groups; al koxyam no groupsd43aryl oxyam no - groups,

AU, 8. B oA EOS LR, s s

regadedas hlfmmubﬁzlil)dongfoﬂu@ comQriSihKM ahdl Ql\bvberehﬂl\ﬁsl SHOcomprised in

S, and Mis, for exa - -.OH or -SH, an al koxy
.th% raélyﬁomg rergpl 9y g@lﬁreub@ df 4h% yHrHR%IYg?IBHﬁ? g@up afssulting from
re@JfRE WY ofl EQFb%Huéi‘llt h% bRt oup, an arylthio

group, an ara up, or an al karylthi o group;

- an al kyl car bonyl oxy group, an aryl carbonyl oxy group,

an aral kyl carbonyl oxy group, an al karyl carbonyl oxy

group; -activated esters such as esters of

U] I

T L D 3, o EnSidrf (A @ W omprjscy the chemical
,Stl\b}h@lrfe-m{-l, s.gpalNt of aalehvdteeedthd armun';gmupcbompnsmgtthe @ructure unit -

UB% %gfgl%gl:ky 2?0@5&2%@%@%@‘3 g%/%l grﬁoun ai}g’:im Wg:ﬁy pr alkarylammo

sani trophenyl or trichl orophenyl wherein Qis. :
absent or NH or a heteroatom such as S or O . -NH NH2,
or -NH-NH; -N®; - the nitril group; carbonyl groups :

» k N
Acsc%&g oé‘?‘o ﬁpfefé‘lré%f%}{ggq@&%éf tﬁ% Brﬁg%lrt 11?‘%?21’(191&13@ %PE}% group Qis a
groum jal:mhgl thelstrgtup R'-NI-hwasiet Reiv h?d/t’o gé0 @k A€ ally ], tdyeloalkyl, aryl,

i( brom de group or triflate;
aralkyl, arylcycloalkyl alkaryl or cycloalky1a1yl res1due Where the cycloalkyl, aryl,

* aralkyl, arylcyeloalkyl alkauyl or cycloalkylaryl res1due may be hnked directly to the NH
© group or, ‘according to another embochment may be linked by an oxygen bridge to the NH

group. The alkyl cycloalkyl aryl aralkyl arylcycloalkyl, alkaryl or cycloalkylaryl
residues may be suitably- substituted. As preferred substituents, halogenes such as F, Cl or
‘Br may be mentioned. Espec;elly preferred residues R' are hydrogen, alkyl and alkoxy

groups, and even more preferred are hydrogen and unsubstituted alkyl and alkoxy groups.

A Amohg the alkyl and alkoXy groups, groups with 1, 2, 3,4, 5,0r 6 C atoms are preferred.

More preferred are methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, and

-isopropoxy groups. Especially preferred are methyl, ethyl, methoxy, ethoxy, and particular

preference is given to methyl or methoxy.

According to another embodiment of the present invention, the functional group Q has the
‘structure R'-NH-R"- where R" preferably comprises the structure unit -NH- and/or the
structure unit -(C=G)- where G is O or S, and/or the structure unit -SO,-. According to
more preferred embodiments, the functional group R" is selected from the group consisting

Of . ) | | . .
H H -0
N \”/ /N\”/G\ —N—8_
H Il

G n G ,

o)

ZT
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- -CCGH -(C=NH2A)-QAl kyl groups -(C=0 - CH2- Hal

wherein Hal is O, Br, or I; -CH=CH SO2-; a disulfide
wW@r@ap99espri sing the structure -S-S-; the gr oRPQI/EP®05/002653

group According to a prefemned enbodi nent of the

present -inventiop, thg term"functional group Q

reIatestoafu |on|51 group Q whi ch conprises the

chenmi cal struc ure -NH2or a derivative of

t he antno group co rrsrng the structure unit -NH

such &¢ am noal kyl Qroups, .am noaryl group,

Ve ogroups. Accordi ng

\ﬂ?%%Eﬁ?ﬁ%Fﬁ%&ﬁ gﬁ%%% T %?ag¥”?ﬁegpresent i nvention,
' the functlonal group.Mis a group havrng the structure
Tth pre, él?eagrrggent uaizef’pftigg; d@ﬁ%gfe%gsrt a?%la% d 61%&/ glc%%ug)c/tte as mentioned
abEVé:{VH@rlei‘iWh@ rf&’ﬂcttbﬁﬁ'%%{?p Q‘?ﬂe@e&aﬁﬁ&ﬁ%@@ohﬁf Eens"i’srtiﬁﬁk of :

aral kyl., aryl cycl oal kyl,” al karyl or cycl oal kyl ary]

resi due by~ be |inked dibectly toH&geCNd group_orO~, .~

accordi ng to anot he [ ment, be i nkedey a

oxygen bridge to theZQH group.. The al kyl, cycl oal kyI

aryl, aral kyl, ylcycl oal kyl, al karyl, or .

cycl oal kyl aryl ?dasr dues may be surtabl;H Ibst it ut ed

As preferreeHzNGbs uents, hal ogenes suc Ns—— —Cl or

Br may be neftioned. Especially preferred Hesildues R

are hydrogen, al kyP and al koxy groups, and even nore

preferred are ppldro en and unsubstituted al kyl -and

al koxy groups. NAm)n the al kyl and -al koxy pgr ou :

gr oups. WltHNl 233, 4, 5 or 6 Catornsr\a’re\g( eterred.

Mor e preferred ar net hyI et hyl propyl i's propyl

met hoxy, et hoxy, %ropoxy, and i sopropoxy gro pSs.

- wiigERER R0 S i bl Wi R el G oy Srat s st

or met hoxy. ACCOI‘dI ng to another enbodi nent of the-
present invention, the functional group M has the
Acsprding t @ pRrticjarlR prefgived emiodisiat of dis ressotrjsventéen, tthefunctional

[ and/or the structure unit -(C=G) -
%@ggé{ H%%Ourg'ﬁ afid/ or the structure unit -SO - .
Specific - V
According to a still further preferred embodiment of thepresent invention, both M and Q
comprise an amino group -NH-. Accordlng toa partlcularly preferred embodlment both M

and Q are an amino group -NH,.

According to a preferred embodiment of the present invention, the compound comprising |
Mand Qisa homobifunctionel compound, morepreferabl)} a homobifunctional compound
comprising, as functional groups M and Q, most preferably the amino group -NH,, or -

according to other embodiments, the hydroxylamino group -O-NH, or the group

_N
H,N \ﬂ/

- G

- with G preferably‘ being O. Specific examples for these compounds comprising M and Q

are
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exanpl es for the functional group R' are - and where,
if Gis present twice, it is independently O or S
wab@sedee, the present invention al so rel at eSPCDER2005/002653
met hod and a conjugate as #entioned above wherein the
funﬁtloqal group Mis selected fromthe group
copNistimgg of 2N H HZNH HK, OHNY N SGOHHG
Hyer enh G Nsk-lO or S and, if present twce,
I ndep dently O or S, and Rlis met hyl . According to a
particularly preferred enbodi nrent of the present
i nvention, the functional group Mis an am no group
-NH2. According to a first alternative, the functional
groupOM being an anmno group NH is reacted with the
;ﬁ}dl d reducing eng of the polynmer resulting in an
N h@\”.pol ymer and the conpound
con]slrl sing M and- Accoriding to a second al ternative,
the functional grddp M being an am no group NH2 is
reacted wth the non-oxidi zed reducing end of the

or

" O9pol yer via reductive animation resulting in an inmino

grogp whi.ch i su@equently preferably hydrogenated to
wa/ar} /gsmf

i mno group and the am no
group, respectlvely, I|nk|ng t he polyner and the
conpound conprising Mand Q In this case, it |s

possi bl e that the functional group CLIS an am

Tlg@r ksoxyiethyd stpach paltjedterk ta theuertiog B ylﬁeePOIaE?Wa%qumg M, M.
pr?i%?elbil ESP% Wh&EliGg gl&lgﬁﬂp% %ﬁl&lﬁ%ﬂl plrefe?%llk ®Bin elnhalﬁﬁ]lo}troup NH,,

nctional I a car oup or

 stillemotd pefaablpoxith gvicind, Qaconte ity be dnliwy gmupndﬁﬁ and particularly

apot her group of an at, | east bifunctio
preferably bot% M %ng Q comprlslng an amlno groulp 2 1s rI‘Sl)e(%eragly hydroxethyl

'Starch' havihg a mean molecular we1ght of about 10 kD and a DS of about 0.4 or
hydroxethyl starch having a mean molecular weight of about 10 kD and a.DS of about 0.7.
Also possible are or hydroxethyl starches havmg mean molecular weight of about 12 kD
and a DS of about 0.4 or hydroxethyl starch havmg a mean molecular weight of about 12
kD and a DS of about 0.7 or hydroxethyl starch having a mean molecular weight of about
18 kD and a DS of about 0.4 or hydroxethyl starch havmg a mean molecular weight of
about 18 kD and a DS of about 0.7 or hydroxethyl starch havmg a mean molecular we1ght
of about 50 kD and a DS of about 0.4 or hydroxethyl starch having a mean molecular
weight of about 50 kD and a DS of about 0.7 or hydroxethyl starch havmg a mean
molecular we1ght of about 100 kD and a DS of about 0.7.

In case both M and Q are an amino group -NH,, M and Q may be separated by any suitable
spacer. Among others, the spacer may be an optionally substituted, linear, branched and/or

cyclic hydrocarbon residue. Generally, the hydrocarbon residue has from 1 to 60,

' preferably' from 1 to 40, more preferably from 1 to 20, more preferably from 2 to 10, more

preferably from 2 to 6 and especially preferably from 2 to 4 carbon atoms. If heteroatoms
are present, the separating group comprises generally from 1 to 20, preferably from 1 to 8
and especially preferably from 1 to 4 heteroatoms. The hydrocarbon residue may comprise

an optionally branched alkyl chain or an aryl group or a cycloalkyl group having, e.g.,



10

15

20

25

30

- 15@ §1’é €L :
) 8d & LS pte&?ﬁ}(]@#é?&%ﬁ&aﬁo% 96‘&) @ m 0 &R hﬁl%ﬁaréf'aleab y ranges of -

which is to be reacted with an am no group, it is

preferred that the conpound conprising Mand Qis a
w@eiosmeap2@ni ne which contains - as functional PECDEP2005/002653

only one amino group. In tHés specific case, although

- dS (PTRAMRE o6 éadr"b% zﬁﬂbrﬁllﬁpgrd‘dﬂnﬁﬁ DBAH %B%uhergt the Silkyl part

regarded as b| uricti onal und” conpri’si
mah ereeianliMdar saidier apélivo aﬂ«yb Lgroup)nﬂaccvrémgl to tatme eemr}mmn dpreferred
subj.ected to .t he reductive anr he .r.edu
crap G fie TRGTOFARIOD TS AR GRS (Hiohs d o6 AiaPipieribly from 2
toAH) Perddheftpat]$ $iohi 2 006, fha Ry Ee@%ll&%@éf@ﬁabl&e&é}mz%w d&fbo%rh%ms
subsequent hydrogenation. According to a third
alternative, the non-oxidized reducing end of the
ol s re cIe a uct.i ve
TR ot Brs €At o8 FERRE Sl B Gt Sowinettpas deseribed
b9k Wrelﬂﬁﬁlh&ﬁblyﬁreﬁéki&ﬁ%@sﬂﬁh ¥ Apdigheonbiae h])/@“a%ﬁﬁ@% ghne or 1,2-
to give a termnal am no group of thepolyner and t
digminsetiepato give anplymeridadvagiveup. In this specific case,
ammoni a i s regarded as bifunctional conpound -
conprising Mand Q wherein Mis NH2 conprised in the
Tieveactich ¢fitht ayRdst Wfdctiibied ebMpédrdscontiRishig Mazrrm @nwittothe polymer

group resulting fromreductive ani mation and
iqd i ot ramesHITeT drane D i 1 4y romgrequpfecgbly of from 4 to

chem cal or a | va
fréthel lato ha, Igdsmlmefembi‘yr ofSfirorgy 10 ﬂIIGCO std amtaspecmlm preferd¥ty of from 17 to
pups,. am noaryl gr.o

4 Enf R%gr%&r? Eﬁoogr %}Js%s% E’Efl’m%ﬂ%é]r SATRRAVAE: @qlzslasgls pagferRbl iagthe range
of R Ol‘t@ﬁmr% gquqmnrlrgmo o.the present invention,

t he unctron up Qis a group having the structure
R -NH where R is hydrogen or aal kyI cycl oal kyl ,

a%%’%ﬁ%@gﬁﬁm %@é%h“ﬁﬁl It‘}\? Gg%lgpm with fh polyoler at least |

o’ Aréiid sol@éni! ﬁ%ﬁkﬂﬁﬂ%ﬂret‘e@bhﬁ‘ﬁﬂ b dr&ﬁc%ﬁédlé(XJ)l@éﬁtl having a water
resi due. may linked directl group or

coatasd pEeignors ﬂam@ h eercenbladveig ﬁt, prerfatpblyeof] nioth ke thﬁné)nl percent by
: Wg IgM r}aggf’g{rﬁg %ulféptyrseygleﬂ e{rggeﬁ'noréhﬁtg?%r Xm?)elth}x suﬁamlc(ig (DMSO) N--
m@t‘h‘}l pﬁfdiﬁdbﬁé Wimé®§] séReniaRYDIRA)SdinteaBll YorpiHagté (]DIVH“)’ and mixtures

As pref ferred substituents, hal ogenes such as F,

- ofgorpsyngse thessofi oned. Especial Iy preferred resi dues R

are hydrogen, al kyl and al koxy groups, and even nore
preferred are hydrogen and unsubstituted al kyl and
Aakdlouit for thelpeaction of the at least bifunctional compound with the polymer, also an

aqueous medium may be used.

Accordiﬁg to a preferred embodiment, the polymer derivative comprising the polymer and
the at least bifunctional compound is chemically modified at the free functional group Q to
give a polymer derivative comprising an aldehyde group‘ or keto group or hemiacetal
group. According to this embodiment, it is preferred to react the polymer derivative with at
least one at least bifunctional compound which comprises a functional group capable of
being reacted with the functional group Q and an aldehyde group or keto group or

hemiacetal group.
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: Nﬁ-lw Qled depivalivg g

Among the al kyl and al koxy groups, groups with 1, 2,
3, 4, 5, or 6 Catons are preferred. Mre preferred
wae@soexoks/| , et hyl, propyl, isopropyl, nethoxyPCEHERPIRY)02653
propoxy, and i sopropoxy graups. EspeC|aIIy preferred
ACEE 1! BftnctBhEY om ﬁﬁﬁ%y ga  Behihg t\!vﬁlug Has an aldeyhde
preference i's given to oxy ccor
granpdiieto grovpdir miemhaoefal tloep [anda a‘e]nhst |om1 éurtctiongl grdsup Wthh is capable
functlonal gr oup has the structure R -NH R'-
of forrping e hilesieg v&%&e aciqral Blaup R 06 it D et gVl B at least
n %n%&% 8 1%ﬁg{gr
or%@ngtﬁﬂ&g? r ténée?ecﬁédcﬁ@n t,&lccor ﬁbgdlfo 0 rm?tcle()%gr ef erp r eag Q and is
chesdnoidi eeatils to bl (i'ea_fcn‘ﬂdcmth) 12l Ingho preféted sase ¢has 6 éxdarf pwmo group -
g1 O NS gééeg o a%gp%hgc;rggls[n%g]ggl 3 rerse’zte{f{gt -NH- such as |
t. ] h lﬁ'm it is -
BT ) A L A, o 5
prefieorag t@enmlcs_yea eminpdmfdr lmvultgw apgt fop theradehyde grap or keto group or
h wherein Gis qég X
oS a5 570 ons. CatRR R b e St i 579N cpboxy eroup,
proRFdbilE th@éa{rbfoﬂ g{)ﬁﬁ bEOh ROt RBox9 grél}e TRE @ERAYde group group or

i nventi on, nctional group Qis an am no group

| keicNgroupm d‘l@m@ﬁqf#@l eoua adithe carhpxshetoupasitles Fesetive carboxy group may -

gei%)%?a:tesr{ie %‘gna%fg n‘%‘“ﬁgab Sa(égrt gﬁe%gf: (lE}grS(jl 1%(3 a er%gy Re an optlonally‘ \

suB&ftied U| Riiday, Wr@ﬁ@kdedn@’ﬂbodydlﬁnthydhﬁia‘fboﬂﬂ afegid@ ar(}enamlly, the -
amno group -NH . According to a preferred enbodi ment

" hygrocerhoneaidunbas fiomrk 10080, Deferabl o tocdiviare PrRICIRRLY from 1 to

2(??%&9 %e:‘cffe @PHBB' ? 't'cp%'rﬁgl%l r‘éf%%‘i’}?’ %m 5‘15% @uncﬁéag’lgpreferably , |

t1ona coﬂboun c¢onpri sing;

4 ﬁ@ﬁoium AMcaabohn @onmdf hpteedatomdb lhye pfeeeramHEOse@amupg -@blp comprises

accordln ta ot odi pent s, he hy
ge@?@ups tFgmnk it 20r PF%%VaB]rYggﬁm\/\} 9 2y %@F@r«%y djom 1 to 4
: ! o A
P R EE CABAMS oB 0 0 i
anr aglcgroup oma thclodikylerogohaving ergarfiah igo M cakon atoms, or be an aralkyl
group, an alkaryl group where the alkyl part may be a linear and/or cyclic alkyl group. ‘

‘Acc‘ording toa préferred embodiment, the hydrocarbon residue is an alkyl group having 2

to 6 and preferably 2 to 4 carbon atoms. It is also possible that no. carbon atom is present

between the aldehyd or keto group and the carboxy group. Alternatively, the hydrocarbon : .

residue can be a substituted or unsubstituted cyclic hydrocarbon group having 3 to 11
carbon atoms, preferably, 3 to 6 or 3 to 5 carbon atoms. When the cyclic hydrocarbon

group is substituted, the substituent can be selected from the group consisting of

substituted or unsubstituted amino or alkoxy groups. If present, the number of substituents

is preferably 1 to 3. Further, the alkyl and/or cyclic hydrocarbon group can contain one or
more heteroatoms, such as O or S, in particular O. In this case, preferably 1 to 3, in
particular 1 or 2 heteroatoms are present. Preferred compounds in this context are selected

from the following group of compounds.
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- abouR“50 kD and a DS of akﬁ)q;t/cb.? or - hydr oxet hyl

preferably being an ami no group -NH and nore
preferably being an am no group -NH , still nore

w@e@berakd y both M and Q conprising an am no gPOL/BP20B§M02653

and particularly preferabl y8both Mand Q conprising an
am no group -NH2, is preferably hydroxethyl starch o)
havi ng a neap nol ecul ar wei ght pf about 30 kD and a DS

0 of out 0.4)or hydroxet hyt~statch havi a mean - “OH
cul ar 3@#gb?“@%/§bout kD 8hd a of ,about ‘
{AI stoupossi bl e are Ppr hydr#xet hyl starchef RAVi ng meg

ol ecul ar wei ght of abou? 12,kD and a DS of about 0Q4
or hydroxethyl starch having a nmean nwl ecul ar wei ght
of about 12 kD and a DS of about 0.7 or hydroxet hyd

EH st arch -havi ng COH

kD and a DS of a CHO
£ mean nol ecul ar

ghtyof dbout 50 kD anfth f kbout 0.4 or 6

hyé(rox thyIl starch having la an ol ecul ar wei ght of

o

starch having a nean nol egul ar wei ght of about 100
and a D§ of about 0.7. In case both Mand Q are an
P oup -NH2, M and Q/ﬁa separ ated by any
: spacer may be an
, i tute ed and/or cyctic
s resi due. nger o hydr ocar bon

r%si due has from1l to 60n"preferably from 1 to 40 H Akyl, Ayl Acyl, SR,
mre preferably from1l tqi 204 nore preferably frmud ay

to %0, nore preferably from/g to 6 and especially

prieferably from2 to 4 warbon atons. |f heteroatons

are present, the separating group conprises generally

from1l to 20, preferably from1l to 8 and especially
preferably from1 to 4 heteroatons. The hydrocarbon

resi.due may conprise an optionglly branched al kyl | .
ACREFRE dp Sy evemyhogs, BRRPTER SmBQIMGHY Kby PyRioGEORRVFsidLe is an aryl
§idfe hhviRENsStol P afd GREBABIAE torRE ‘
rea_n al kalr%]/] ,‘é)r oup \chﬁére t}ﬂe a k?l %a?tmn% I%E&%HIY’%gg]?dmcarbm
residay srthe Yaizege wisidyt. Acwnging Acthor phefegretl eniodiwven, thecaboxy group

ref erred enbodi nent, the hydrocarbon residue js an .
orl s ROERAerERo FRB e 1ot i PEERSBRY I | Grs 08, 14:positon or
1,7968116h,8h& 1 ARl oitfoh WRIng réfefed.@and especially preferably :
from2 to 4 carbon atons. Therefore, the present ‘
invention also relates to a nethod and a conjugate as

descr.i bed above, wherein.the pol r.is reacted with o
A TRHVE AR SH 1 3SHRR Sy GPANaCalgs 2or isocyanate may be

mentioned. Preferred reactive esters are derived from N-hydroxy succinimides such as N-

OH

hydroxy succinimide or Sulfo-N-hydroxy, succinimide, suitably substituted phenols such és

p-nitrophenol, o,p-dinitrophenol, o0,0'-dinitrophenol, trichlorophenol such as 2,4,6-

' trichlorophenol ot 2,4,5-trichlorophenol, triﬂubrophenql such as 2,4,6-trifluorophenol or

2,4,5-triﬂuoropheﬁol, pentachlorophenol, pentafluorophenol, or hydroxyazoles such as
hydroxy benzotriazole. Especially preferred are N-hydroXy succinimides, with N-hydroxy
succinimide and Sulfo-N-hydroxy succinimide being especially preferred. All alcohols
may be gmployed alone or as suitable combination of two or more thereof, As reactive

esters, pentafluorophenyl ester and N-hydroxy succinimide ester are especially preferred.
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di am noet hane to give a polyner derivative. The

reaction of the at |east bifunctional conpound
waeospidesg M and Q with the pol yner i s preferpdi/gP2005/002653

carried out at a tenperature of fromO to 100 C nor e

A c‘Torélpr ?«? X p?élﬁé Sﬁgleém% t?xg gm?citlgﬁglt @' meﬂ) pr i er a glglg % 3f‘ormlng a

chean@e $1nla:igef Wwilnti finkonal @ro ?IIQ £Qretrbhbbain® NHp @ffh Hrivative of
h to5 d and especially preferably of from17 to 4 h.
they gRine@TRHP campysiag thy stiusige upit rYHC shenas m@l@ﬁﬁ&mlngoups aminoaryl

e HRhod L ELERE By il Ryl BOHE, A O i ENER g escrive

cadtﬁoﬁyig@om | east bifunctional conmpound with the

pol ymer, at | east one aprotic solvent, particularly

pref erably an anhydrous apr otic solvent having a water
InGRRL I fuld@iodZP & g

np[r?fé @%%&f‘g % i Qﬁoo %d%‘%ﬁlggr@cc&lﬁ%ﬁn ¢ Qﬁncgl hnkage with the
fupq:tsfrmt gmdp @landl athich sci wearbd)w gioap, mmuﬂgblptrdsv&tesl, to obtam a reactive

R IND B SE DS NP Ve THEHSIORE> TP eGP RbRbech the at leas

or¥l att 184@ DifhcAioMal bmPBHR] WARLES mprfies BOL¥EIXy é&sﬁp taBa an aldehyde
reacti on of the at [east blfunctl onal compound W

grove Opddequroupambemmcetqhgmws tee di mmtmywbqeusdw carboxy group is
r ef r red enmbo '

ol M b RakiP E-REE Bo bR arS T Riuhe R Rai HiBgonal compound -

s ?hﬁﬁé@éﬂdl’é@éte@ﬁﬁﬁmohﬂ HbEIQCH the/pd TPkl d@frafibe.t he

ree functional group Qto give a polynmer derivative
: conpr|S|ng an al dehyde group or keto group or
r o this d| ment., it :
I%r eterr ecFl ?S%fggecfl ﬁ?er%gt Bl th 1 m]eloutnl VO & {edBoxy group

‘wlhlelaiiiaydi&&eatted washitaib Iaflt:lmitvb Qﬂl@bx}i orgue uinéthattositbounds 1 to 11 of the
onprises a functional group capabl e of being reacted *

| hamfﬂﬁlrtah@w b s GpRExty ﬂhﬁuﬁsntg "a#@0RN gEvRe Ripddclgies dp adacton and an

0 a0 B o BRENASEHOLELANBoAT o | cast

funct’i onal oun eac npound is suitable which
has an al deyhde group or keto group or hem acet al
nd at Ie st ,one functional group which is
nglapaéﬁP g% 1OfagRr eﬁfgd SMPPRIREES thi PIFSTH dovenHen rdwes togr @ethod and a
hitel IR BETEIboYE WAL ISR LietivaRle
Cogtj%ctel ona e? ar oupol S seﬁqelct ed pﬂ}ﬁm—fi‘ dﬁhesarre ofsmc%Q Q being an
anfine grdupndHogooa ;dsm%w@ cfribe aminvhgreem compxbﬁng keesttustube unit -NH-

react ed referred case that S, an
su m V\le%Pgrgups ammoa.r group, amdlnoar s'li%yl groups 01|” alkarylammogroups

is further reacted with formylbenzoic acid.

According to another embodiment, the present invention relates to a method and a
conjugate as descﬁbéd above, wherein the polymer derivative compfising Q, Q being an

amino group, is further reacted with formylbenzoic acid pentafluorophenyl ester.

According to yet another embodiment, the present invention relates to a method and a
conjugate as described above, wherein the polymer derivative comprising Q, Q being an

amino group, is further reacted with formylbenzoic acid N-hydroxysuccinimide ester.
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NH2, or a derivative of the am no group conprising the
structure unit -NH such as am noal kyl groups,

wa@ediosogoys group, am noaral kyl groups, or al kapgT/BPi008002653
groups it is preferred to éaploy a conmpound having,‘

‘ Aﬁc%?cfiﬁ% Ellfoefh‘?rl qqﬁ‘leﬂtr PP férsexjftq}l%lﬂiroﬂ%la%s to_a method and a
- ““hema

grou 65st ‘ons car boxy group
cohprate asrrk:saﬁ&dtabwee C\ahdsremythg molymerpieafvawacquprmg Q, Q being an
car boxy roup or one reactlve r box roup. The
AgnQ &FRyHe! 5\4!61&% repchsoVich e %a% difetian B D gid.
and t he carboxy group or the reactive carboxy group
may be separated by any suitable spacer. Anmpng ot hers,
Addosdisp tcarotinapréferred embbdmwat Itlye puekst inveheok rdlateetar g3 method and

- branched and/q lic hydroc resi.due ally. .
o CHEOR s carbaped SEvirecvEy Rsrpaly e o0 it Sy itunctional

O « .
co rﬁ%ﬁh&- v&lﬁc}ﬂ is Mf&o%ﬁﬂﬁém&ﬁ@ Beibotk@ Ay tHD f‘ﬁoup consisting of

eferably from2 to 10 preferaply. from

' alldmek@é@ pubogilicycisefigicasids cfrrd@m/@tntee therefiabd pyridoms phdsphate

het eroat ons are present, the separating group.
conprises generally from1 to 20, preferably from1 to
ASraelisQIFRckad lyirbBk Pl BB, YhbdeOdFe bréfBrablyn ?E&-ﬁé‘tbodﬁf’boxyhc acids
The hydrocarbon residue may conprise an opti onal '
demvachéw@da@mwamdh andh cm naumcat mstaglr:@miS@ tbe found: uroaieklwman body.
n arbon_at g :
PrefeSieR AR cEstic 2Pl NshSed i A e o iy splaFie Trom the

gromy d@ﬁs@uﬂg REActREliR, kt6lldui, Kibto-HoRuBine AGEP @td 8lanine. The
to a preferred enbodi ment, the ﬁydrocarbon residue is '

. caghox¥ISGUD off e sinhevkaiy carbpyyle agids isredciadawith groupQaof the polymer

beﬁ‘g B?an%c%o gﬁe \INtel"heISe hsgl‘ll gﬂ}ﬁd E‘Lo pt ﬂaitonﬂgd c?hebg) énatlé%%g free keto |

presen en.t ket'o group

grody bdthy atphareto é’drb@ty]ﬁtacltbinyly tlidméoe”hsedﬂéd (%513 %) ﬁnfcﬁ&heﬂ Weoup of the
can be a substituted or unsubstituted cyclic Q
PrRiGH St BRHEHAGAD ARI0ROHE Bhargvith an dmingogiow sniormed which may be

4 1“@%%%&& Iy, 3 to 6 or 3 to 5 carbon atons. Wen the

ydrocarbon group is substituted, the
substituent can be selected fromthe group consisting
no .or al kox

of suhstjtuted qr unsubstituted am
AGPERIES. bt Dl eudRreTPREhish ek Mo B CoRbiaL as lescribed above,

wiRlr&h AR Ymdsr i PeadtedRMiER Q?élghé R&o %5%\6&%10%]941 r cyclic

hydrocarbon group can contain one or let er oat ons,
such-as Oor 'S, in partlcular 'O In this case,

refe abl t arti a 1 or at.ons
ALTEeeRie Saly soidefie APRH i el 1ateL 1 PLEBTD,Oiarogpativle, in
paﬁﬁiu%tﬂﬁg dré @l‘i@ahhﬁufl@ lid ﬂi@lﬁ%aﬁ%ﬁ? Which a:re N- and/or O-acetylated. Ina
conmpounds. According to an even nore preferred

prefapediicmdadimantethinysdalisc a¢ido At Beaagld esraaric sacids. These compounds

~ show a desired rigidity because of the pyranose structure in order to fulfill the function as a

spacer. On the other hand, it may be possible to introduce an aldeyhd group into these
compounds through selective oxidation. Sialic acids are found in the human body e.g. as

terminal monosaccarides in glycan chains of gylcosylated proteins;

In a preferréd embodiment, the sialic acid may be selectively oxidized to an aldehyde

group.
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residue having 5 to 7 and preferably 6 carbon atons.

Most preferably, the hydrocarbon residue is the
whewserms2s esi due. According to this preferred PCI/EP2005/002653

enbodi nent, the carboxy gréup and the al dehyde group ’

B M%ﬂédé’ﬁo ée‘?&:ﬁ(zglg (@édl%@ QiahE NERIGE F}(ﬂgwh fn Jche"’alﬁio gt Erg{hngw Jaques,

position osition, e 1,4-
B.pr Riesca, &W. theraa@ztrbmdcaie Rm;ar@r c&’ip@l%())r act 3vend T. Masuda, S.
ester, i sothiocyanates_or_isocyanate penti.qne
Shhge e dple t Kodiger & & 054(@&%4{@* e BN Y aparhitey %. Honds,
0 sty Y ALY 350 69689 d67 9 Preferably the oxidati
gu o- N- hy r%%/lcés}hccftgihmg%e tab)fy substi trlej ereél)y © oxidation
of pireesialicsacsdimbay bs cpadiictedgpive m)th,e rcgcpou mnthtanoipb grmip, of the polymer.
0, 0' -di ni trophenol, trichlorophenol such as 2,4, 6-
trichl orophenol or 2,4,5-trichl orophenol,
THerdthnloHél[}D@)hﬁﬁ@él siaHE Bei@Smay fhed Berﬂeﬁététp{/faﬁﬁ%%ox?hc acid group with
-trifluorophenol, pentachloropheno
th@antn@fglqm@ﬁihepolymem hydr oxyazol es such as hydroxy
benzotri azol e. Especially preferred are N hydroxy
succi ni m des, wi-th N hydroxy succinimn de and

THRULEtNE BotEpuEMs Sue@in i aldéhydeigheipewhieR icah khen further be reacted by ‘

: greferred AU al cohol s may be enployed al one or as
re

utive Bménagientyvitean amingRrupeimrasite t her eof . As
reactive esters, pentafl.uorophenyl ester and N-hydroxy
succinimde ester are especially preferred. Accordi ng

Adoordinglpethe biasetriboshitionnélatet ea hwﬁﬁidl andal copfupdie astdesdtibed above o

i s .capabl e of, form ng a chem cal |jnkage Wlththe
Wl?eﬁ%tﬂiled?fﬁ)/mﬁfrlé genctsd ‘t}ﬂb%f’létr% ly Oﬁlélil%‘?é Smﬂqc §fidg

derivative of the am no group conprising the structure

unit -NH such as amnoal kyl groups, am noaryl group, ‘
Aarragandﬁarmrhkly}kal gpicaspkate ofPyR),k diiy liana rdgly objosompatible bifunctional = °

cogmo 1St ge&}l}lg?y R ad#%ﬁ%r V:fe @ﬁcaqr Do Bzﬁ)%p%opartlmpates in

trd‘nQe[rfT‘nQQorﬂ aB&Ib &Flation S K@8&m WA G dhst BRG uREEIR r}ﬁ!)dﬁﬁé’cﬂﬁ’ls (Bf amino

d which’is a carboxy group, Is suitably reacted t
acmbmdﬁ rehainse &dlt PyR reauriting yengymes actsvidethe riobeation of a Schlff’s base

b : f dt bj t th
bl an G e b b S rbina bl “bormound i on ¢

~conprises a carboxy group and an al dehyde group or
ket o group or hem acetal group, to a reaction wherein
Therphospliato gyougr e i ByPt mayi Seoradied iwthotha andge tgreup of the polymer,

R AR, B PR B i

phspHordrhide leﬂeYa{I@dhyﬁe BioUptdNPSP nRpehif be reasRERViEsthe bnfilteroup of a’
at_ l.east bifunctional compound conprising a carbox
prefeigy forming a Schiff’s base, which may then be reduced. In a preferred embodiment,

the structure of the conjugate is HES-NH-P(0)2-O-(pyridoxal)-CH-NH-protein.

In case of PyP, the functional group of the polymer is preferably introduced into the

polymer by use of a di-amino compound as described above.

Accordingly, the present invention relates to a method and a conjugate as described above,

wherein the polymer is reacted with pyridoxal phosphate.
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whi ch may be reacted to obtain a reactive carboxy
group are the conpounds 1 to 11 of the Ilist
wheorosiopaove. In this context, the term "car boRgT/BPHOPV02653
also relates to a lacton ald an . internal anhydride of
Aesdiv&ﬁr&om |rée€‘ct16ﬁ bl HRERAHAHer TS oSSRl mmhﬁloegloup and, e.g.,
preferred enbodi nent, 'the present invention relates
foanyﬂbemmr: acid, at lcanhj Joug ap@tlagohfest:on #cldasilooe @olan/rselventrus preferred

Sy RNEE G vk GUPRIOV R [ R o p (OFSCY N-methyl
. py@fbﬁﬁbh@ |dﬁkﬁeﬂ19?ac%§dhﬂ@é RN im et iFoEhniide QDMIQ%HYﬁlxtures of two

groups, aminoaryl group, am noaralkyl groups, "or
ormlerarlwrenﬁ nogroups, is further reacted with
- fornyl benzoic acid. According to another enbodi nent,
the present invention relates to a nmethod and a
AS SN ¢ 8éretha Sead6E bf heGho QeriViRleQofpiiiglR@l TBé group and the at
derivative conprising Q being an amno group, .IS
leasy hifyaetional cpmpovnd ﬁomgmﬁyg BeerbPy gequl, it is also pos51ble to use an
| e, N
aqglgr@.{sa&ea(ﬁp‘? pflﬁéqwrm @%"H%@ﬁ% ngsr ‘g? éjty Q%Bﬁt%ﬁti Rf éhe present

ineéntioa rewgsugad eolaemcteszacm)b:eﬂ: @&Qﬂ&ntsl\b@hpm:ﬁng h\etter in the range of
mer derivative conprising Q ing ‘an amin

fr@n@ﬁ}?asn 10 Yo per presilyt o8 &t keast 30tk Dep wﬁahb 8haoiPast 4014 per weight or at |
b
el 55 0 L) 415 509 e APECHARI S AP PRI gt st 0

* %amed vesight o Iaghaaet #0sYicies ovdibietchrab dasst 9P peri weikhtor up to 100 % per

| ng%%ggrggg%@/%“ }In Qégg?(rg%ﬂgwgwgveg bei ng an amino

4- (4-fornyl -3, 5-di net hoxyphenoxy) butyri c aci d.
According to another preferred enbodi nent, the present
Therreagitongs pred¢rablyscatreedzoutret & tonnatum Qf(frq'rm §abd08€, more preferably

of b1 § €8 Aonar SEbASBS I R ob Tite 5 ety bctor a reattion time
réi@fﬂb%%‘idﬁ&ﬁ'oeﬁoeﬂlﬁélﬁi@sb&ﬁaIWﬁéfbré’&?%f%hﬁgtooﬁh o

al pha-keto carboxylic acids, sialic acids or
derivatives thereof and pyrldoxal phosphat e. As

: t £ bo l ds, thos

AqsPERhY So B Aot urBhREY BSrRR s AR o 0L e gppocnce of an

acHVAtHY agdntlS Saible %Btri'd’ﬂln@U@gentsnéﬁea@ﬁﬁ)ﬁgad)tﬁ&sb@aﬂb@&h‘i}ﬁldeﬁ such as
t he human body. Preferred eto car boxyl i c acids

 dilgepogeld erisiEen D) sheseishegyio sk HBGH oup-ethyl3- G-
R e SR

espdvtalbl prbferikét o car boxyl ic acids is reacted with group
" Qof the polyner being an ami no group. Therewith an
am do group is formed. The renmining free keto '

The resulting polymer derivative may be purified from the reaction mixture by at least one
suitable ’method. If necessary, the polymer derivative may be precipitated prior to the

isolation by at least one suitable method.

If the polymer derivative is precipitated first, it is possible, e.g., to contact the reaction
mixture with at least one solvent or solvent mixture other than the solvent or solvent
rnixture present in the reaction mixture at suitable temperatures. According to a
particularly preferred embodiment of the present invention where an aqueous medium,

preferably water is used as solvent, the reaction mixture is contacted with 2-propanol or
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group of the al pha-keto carboxylic acid may then be
reated with a functional group of the protein, in
w@agosiogask@ar an ami no group. Therewi th an i m noPQI/BR0F/802653
forned whi ch nay be hydrogédated. Accordingly, the
r
e@%%‘t%l gn gt)vg aﬁh %ttr*aiof %tr% 1%%{'&9‘1{ la&?gﬁrreegr?\%)é ga%tlc%tlng equal

vdl\ﬂlrhéls efhsadd phapaide, star tempy‘fame apfbférab@@ inf egamtge of £binC-20 to +50
aci ds or derlvatlves t hereof those are eferably
*Ghanslesreraalbopreterably putheirange of fopey20dp @5 sEFgar s found in
t he human body, which are N and/or O acetylated. In a
preferred enbodi nent, the sialic acids are N acetyl
Isolatioraot theagilgmer dadeative mmObm daristh@wt dydesiitabld process which may
I gj di because of th yranose re in rder to

r| jdit S
%fSF opd prEore TiERs: A5 ma o ﬁae%?rre%mﬁtfﬁmsmfr the, giegent Tavention,
thé oli¥erterRavd ﬁrstt %e%aﬁ ‘HfP ﬁleaféa@tﬁcg'gﬁﬁﬁtu&r e:.utha ﬁ‘ﬁ)&ure of the

ese conpounds t hroug ective oxidation. Sialic
rewloaisma«tmefwuh,de En aqheodsul‘rpmpbmmiyme;tgre by a emrtablealnethod such as

m accarides in ycan chaj ns of
cBRARERRE "0n AftGuighe e ShoGhalshs el EoiRiet degiyative may be
subBR¥teletos @l Rethey aleatRitdéRdad @naéfte@ltﬂ:ﬁﬂﬂéiﬁ like dialysis, centrifugal :
group. Met-hods. to selectively oxidize sialic acids are :

~ filkadown pn presswet filwatipn, f igm exohangragelosma®graphRi esyersed phase

}%X%X%gaﬁﬁ% %‘ﬁ‘a‘é sﬁﬁjé;a %Jlegﬁ%%?ar Cg/bl‘ %%pil¢1% O(;ﬂ éX%C%.ldmg % an even

mdRprenad chbodint, it sé@aﬁ@:&@ ipbBrmet detioapla, is @raaﬁggwdc preferably .

& Medi ¢i nal _ Cheni stry Letter s, 13 (2003), 669 -
agpinet sieigs) gnd Fhenolypabilizeshustl theesobyeat icentart off - H@yre@@tlon product is
d C
su @agﬂfy lg?l)grfe z%rcbr‘.ﬁ%%é R t{h@ glﬁ% %ys&)gé}ﬁgﬂoﬁlg og ?%%1119‘8&2103 u]gyo%fhlhsatlon may |
bet daﬁﬁedcrmt aeaﬁtperhtmeawf ifitofn 2CoBHC, ipgefarably @@ 204d 5O t’dﬁe ‘
am no group of the polyner. The resulting conpounds
contain an al dehyde group which can then further be

. Tl{ee?e%lﬁﬁ 1y dugl i%ﬁv@%r tHeORd M Q Bu QoI5 oqfhermacetal \
B PO o PNES R RO

a prote cordi ngl'y e pres ntion
growp & smbl;dquelnt&nnbaeted mthmaﬁmnasgroiqsaﬁ’ thb @eotainoxie reductlve amination. -

wherein t pol rris reacted with an optiopally . ‘
AdR HtezC@aPQ%Pf 4 ggttoone/:@mpa@mpso %.pa%tfefﬂ ﬂ@é gk @ne aldehyde

: gr()LEpy B ketb 'gko%g ot Iﬁnfla&l&{l ?Ir(fﬂévgﬁsc?? gBl'yme? bg rédﬂ&ﬁ% %ﬁtaﬂon reference

IS also C m ne

mpound

- is omede e hesdetdiled ligsdosuiecibpse esnderning the spec1ﬁc reactlon parameters of the

reductive amination reaction such as pH or temperature. According to an especially

Y preferred embodlment of the present invention, according to which G-CSF is used as

- protein, the reductive amination is carried out at a temperature of from 0 to 10 °C such as

from 1 to 8 °C or from 2to 6 °C such as about 4 °C at a pH of about 4.5 to 5.5 such as
about 5.0. The reaction time is about 10 to 20 h such as from 12 to 19 h of frorrl 14t0 18 h
such as about 17 h or about 20 to 30 h such as about 24 h. According to especially
preferred embodiments of the present invention, according to which rhiL 2, thIL 3, rhIFN
alpha, thIFN beta, thEPO, thAT III, , BSA, Myoglobm and SOD are used as proteins, the
reductive amination is preferably carried out at a temperature of from 0 to 5 °C such as
about 4 °C at a pH of about 4.5 to 5.5 such as about 5.0 and for a reaction time of about 20
to 30 h such as about 24 h. '



transam nati ons, decarboxyl ati ons, racem zations, and
numer ous nodi fications of am no acid side chains. AU
w@p@sneaes ri ng enzynes act via the formation 0PC"EYEP2005/002653
Schiff s base between the &#ino acid and the
Thﬁlga%c{aé%l% tto-ltﬁgﬁe&;a%%ﬁ%gt oned E}Péf%{&{ %‘%&gié‘%‘rﬁé{% ppe%ent invention also
refafesf &r ahﬂeythhypiﬂmmabvhy Ireaizt@lrmla its nxidemet i redhicdfig end, to a conjugate
h droxyet starch, form ng a phosphorani de. The
aCS\‘Pr dmgadh "g’%&‘t} lagf PyP may then be reacted with the
am no group of a protein, formng a Schiff s base,
whi ch may _t hen b)Rreduced In a preferred enbodi nent,
the struct f the conjugate is
- HES- NH P(-Q). (pyH doxal ) - CH-NH-protein. In case of
BPHB~_th NonaljgOblup of the polyner is preferably
- int r\dQ ed \

pol ynmer by use of a @i-am no
conpou @s
i nvent ing?t

&ﬂd
descri bed ab veI‘I V\,heORn the pol'y 1S 1/
pyri doxal phgsphate. As s@l vent for the re

e.g., fornyl benzoic acid, at |east one aprot| c N\rePutotein
or at |east one polar soI vent is preferred. SLPF

sol vents are, anong others, water, dinethyl f oxi de
(DMSO, N-nethyl pyrroli done di net hyl acetam de

»A<(dbltd®1g tcdamesmy]lauy prefemedtiemb@fenaitic pilymer sshydfomymybstarch ie.
re f sol vent for, the reactia
B85 HES BT ad: et Rt BIRREIR af SCRPoLRPoARqThsgefore, in case
. th@bollyﬁfé% Rvag’ téa'éféﬁt\hQ H@ bxﬁ?ﬂfﬁ QiR {8 &ﬁ&seﬁt i?l%rﬁﬂ))ﬁyalso relates to
group, . I's al'so si bl e to use an -aqueous nedi um
acﬂmwgawawdldqlgéombe ulant' as used in this context of
the present invention relates to a solvent or a
m xture of solvemts conprising water in the range of

fromat |éhst YO c%per wei ght or at |east 20 % per
wei ght or lat IKeast 30 % per weight or at |east 40 %

BES Wei gh H50 % per weight or at |east 60
%pe\ ight O l'least 70 % per weightgor at | east
80 %p Je! t IeastHh_g% er._wei/ght or up to
100 %S%?r B the sol vents

0
i nvol ved. Theg rHactiop i prefeﬁgb‘?y carr,
t enperat ure fromO foo40 OC, nore pre
fromO to 25 0C and especi ally preferabl y\&
to 25 0OC for a reaction tine

enout at a

N—Protein
H .

According to another preferred embodimerit, the present invention also relates, in case the
polymer was reacted via its oxidized reducing end, to a conjugate according to the formula

H ORq

HAS H_OH .
%2 5 NH—(CHa)—NH E(CHz)a—- ] Ry
OR,
NH~—Protein
Ry H
wherein n = 2, 3, or 4, R4 being independently hydrogen or a methoxy group, and m =0 in

case Ry is hydrogen and m =1 in case Ry is methoxy, HAS preferably being HES".
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preferably of from0.5 to 24 h and especially
preferably of from1l to 17 h. According to a preferred
weedpsapavesit, the reaction is carried out in theCT/EP2005/002653
presence of an activating &jent. Suitable activating
agents are, anong others, carbodiim des such as
di i sopropyl carbodii nde (DI C), dicycl ohexyl
In @astbeftthe lfd)ldﬂﬂae(%@): the néttdpeh -aBadhdd to the protein derives from the amino

oS e R o e o

pr ef er red The resul ting polymer derivative may be
purified fromthe reaction m xture by at |east one
Wﬁhl x‘ee;imlc‘e torehd aboverentbmed samyadimbigs pmbqrdmg the milvicit thee funct1o11al

be C tated prior tot t on
exont MnBL G eoPiaeh 58 SrinStarelty ot Nlhe PBesie Hag i35 an amino
gr%CNmztﬁheé tof ?ﬁses' b beta g@ﬁﬁaxpl Emi® Groupt CHMREH,-NH, and

reaction mxture with | east one sol vent or

- prefetabbynis arbiesat hydeoxytdmeino ighaup. t he sol vent or sol vent

m xture present in the reaction mxture at suitable
tenperatures. According to a particularly preferred

Th%{’é?&‘é' Eﬁﬁ"bre@énttlﬂ?erﬁbﬁscﬁﬁ réli’cé‘@'&; b GRethb@Rd %nc@ﬂﬁ‘g?a@é@s described
medi um preferably water is used as sol vent

abpeg otticosin theamine greurQrifabe eempdund Rmprisingrivio aminp tghoups M and

: f f bl 1:1
O PR RGAY piRR PRLO B AR W bres or i
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conpounds, at a tenperature, preferably in the range

of from-20 to +50 0C and espeC|aII preferably in the ‘ ‘
In thig gaseoM b R mzp be gepBated by soy svitaive sraceh Apeig obers, the spacer |
m&ﬁ rbI Va% rraét?ongﬁn% Jﬁ%stﬁﬁ{ed' ?ﬂeaguﬁorag%{l@d %Hél/hla%ga ch ﬁlggr%%agrbon residue.

one’ or mb

| Gdalreeﬂlqr ttlgedl hsadlboﬁbme nésidde hie fioresemnt 60, pefdratdn, fidel to 40, more
, ?#;@iérrer der|vat|ve is first separated off the reaction
pr

b Bomr 1 {9y 80=nm2fwréfeé¢blr Heom @4et140e mase praferably frem 1 to 6 and |

‘ es;gecgahl'y &ggfé%ll’yc‘f gl 2P 3NRl ol a?f(?ﬂig 9f hQ%ro% GH gﬁgjrgsegfetﬂlfbogeparatmg

centrifugation or filtration, nascon
grmmmmpMS geimatlit &dmpdlty ﬁﬁ,rprdﬁrablﬁtﬁlonel neg 4me especially preferably

A{ﬁd to af ther treatnen such as an

SRS (R BYEroSRPOR JSSIuEDAY COBRTS P OPUeTad branched
|

e e e

or fbielan ragtlkydrgramy /ao ralKayylpdro i whelfedhe alkybpartimay bea laraeamshior cyclic

allglgr o g\gg&ﬁgggﬁg gg?egfér?ng}%ggﬁ?erﬁﬁe%&pg Led ptg]ﬁ%{ocarbon residue i is
anV@lEﬁ Ichaifih HoRAEM td Yg,gﬂbfek&;lﬁﬂ gt 1 to 1h1en&e |p‘1‘&@1tab8'0ﬁ‘$1ﬁrlt to 6, more

he reaction produ
preferably from 1 to 4 carbon atoms and especially p1eferab1y from 1 to 2 carbon atoms.

Still more preferably, M and Q are separated by a methylene group.

Therefore, the present invention also relates to a method and a conjugate as described

above, wherein the polymer is reacted with 1,3-diamino-2-hydroxypropane.

In case the polymer is reacted via its oxidized reducing end, a polymer derivative

according to the formula results
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sufficiently | ow according to the desired

specifications of the product. Lyophilisation nmay be
wearosiogx2out at tenperature of from 20 to 35 (PCT/EP2005/002653

preferably of from20 to 366C. The resulting pol yner

derivative with the al dehyde group or keto group or

hem acetal group is s@isequently reacted with an am no

group of the pratein/via reductive aninmation. As to

t he coupling of ne am no group of the

pr ot ei HABI{ h at st\ ong .aDifehyde group or keto group

or heni acetap“groyp of e pol yner by Otduct i ve

ani mation, -re e to t W@w
3 on

di scl osure above c
tiv@@n mati on reaction such as

paraneters of the redfE
pH or tenperature. gficcording t@ an especially
preferred enbodi nent of the present invention,
according to which GCSF is used as protein, the
eSP@WtHrﬁgranWﬁh%&sHE%rrl ed out at a tenperature of
fromO to 10 C such as froml1l to 8 Cor from2 to 6 C
“such as about 4 0C.at a pH of about 4.5 to 5.5 such as
Thebeattidn 6f thEhet teasicbifimrtivhatecdmspaind udondising XD ahd SYcparticularly
9 h,or from14,.t0 18 h such a out 17 ‘
prefergp b b SO R e hbe o DEh S PEESRAY gt out ata
r P °
BROSEICLE st 855190 STORLTRAL ALY of REpPITRESD o g iy
prefbphly, ofrfhdnE RO be 8@’ Cr ElEQ@acttdmAiim ptefelablegeWogi b’bton168 h, more

S pBopuRa § ¥ SRR e ER Y oS o rato of ot
leeIsPbﬁh@c@o‘ﬁh’l%brﬁ%nﬁaoﬁblyﬂleg1§'pregerﬁbiy0ﬁ1 @b et Db 2_70(51 to 10: 1 .

such as about and for a reaction tine of about

 speagalBofremiethtoddOdbout 24 h. Thus, according to the

above-nmentioned preferred enbodi nents, the present
i nvention.also relates, in case the polyner was
A9 BFein€ Cor\th@rdatisorDad tHe éﬁléas’tﬂiﬂﬁllﬁbtﬁtﬁlaﬁ B¢tnpduddawvitdibe l{ﬂ@@er at least
according to the fornmula According to an especially
ong raéméllcrsegfe@hmf@rﬁ@man anhgdioys gRsticiselveRidiayinged Wyter content of not
moctg atpéél? 88: g/e?ﬁen%? ‘?Eﬁefgra@@ﬂ of notl_ﬁ’fore hgﬁgo f‘lpﬁfﬁgﬁ{ by we1ght is

préfbﬂecb ofvitable vaiserte aﬁet, efinotigothtss, dithethyleshlfoxddec (]DMSE));JI N-methyl
the present: invention also relates to a_ co

PYE@E@‘?% ﬁ@mtﬂavltaﬁ%tam&%@MAAdEmeawh &W%%&WF? and mixtures of two ‘

OerF ¢ enmbodi ment, the present invention al so
ates |n case the polyner was reacted via its
oxi di zed reduci ng end, to a conjugate according to the

fqQrmul ‘
The%e{?}ly%roxy amino group Q of the polymer derivative generally may be reacted with
an at least bifunctional compound comprising at léast one functional group capable of
being reacted with Q and further compr1smg at least one functional group being an

aldehyde group or keto group or hemlacetal group or a functional group capable of being

" modified to give an aldehyde group or keto group or hemiacetal group. Accordmg to

another embodiment of the present invention, the beta hydroxy amino group is directly

chemically modified to give an aldehyde group by chemical oxidation.

This oxidation may be carried with all suitable oxidation agents which are capable of

converting the beta hydroxy amino group to an aldehyde group. Preferred oxidation
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wherein n = 2, 3, or 4, R being independently hydrogen
or a nethoxy group, and m= 0 in case R4 is hydrogen
w@n@s092928 in case R4 is nmethoxy, HAS prefer abP@T/BRI00§002653
HES I'n each of the fornul & above, the nitrogen
e r S
ree%%e J?@ g datté} 1%5%%{11&1&@ ﬂaééf% Jé{o:a\%ﬁ P% q nE9 g@éfgﬂéﬂ is sodium
pehh@atalvsdlmhyﬂ @)r@bl&bky erﬂyﬂbyect esappebus elutiem. This solution has a preferred

above- nent j oned enbodi nents accor
iodafineqricentEation: s dioem Nitadl n%%@ﬁber Pfgge iy %‘ﬁmﬁ; f(g?%uﬁ\’f and especially
> S @Jht% Oto4
prqfﬁgglya%fr&éﬁ Ao fr%? BAY: gke{betlng% daMlédso k3 gbﬁh e @RRE B from 0 to 40
°C, phdféthhly Gtda Nmzﬁﬁﬁ apdeﬁrmcmﬂbfyprefsrahlyﬁmra 4Hyd0(5’€y am no
group. .Therefore, the present invention also relates
to a method and a.conjugate as described above,

‘ THM}@%%& ﬁJl?rn@mi&R/aﬁ(lé’ H{ééﬁaecﬂurﬁ'léﬁ FRRRUBAL O MRk EE BY at least one

amno groups i's a beta hydroxy am no
sugahﬂa et dﬂ)ne@maﬂyb@he polynter dlesiasiéve Mazmt Dyeqiwpjtatsd prior to the

sIRRRD bR B Ry cubst i tuted, |inear,

branched and/or cyclic hydrocarbon residue. Generally,
t he hydrocarbon residue has from1 to 60, preferably
If ftheo polymen datvativerie pecapitatesh fiysts it dpassitie.20g., Apcentact the reaction
efer I
B SURRel KO U o, T EPGRIGETR, RER HRe, g sovent

mﬁﬁlrefptﬁﬁéﬂtfsmaﬁl&e ﬂéﬁﬁﬁ;ﬂt miktues sepati@ablen @1gpamtpres Accordlng to a
conprises generally from1l to 20, preferably from1l to

- pegi Iye BisEETes epbostimeat ghile ProgFRt iNYEHan HERGF Gat HgOUS medium,
4pr%r ani%%%g qi B?é?i %escdl%ﬁ‘? ﬂﬂ@%e&:ﬂp}? hikRrd s O y&f t%ﬁ Propanol or

aln or an aryl group or. a c
wight ampmhanmeng” acetoge andl redrmbl, tpﬁefé’rabh/rd)d)ri mlime (vor), hlehcatlng equal

aral kyl group, an al karyl roup er alk
qltxﬂg)eso $1d £QRRQU ﬁpoqt@rtegsp@ e apr\é\%r bgy %EO?ﬁﬁp@ 20 to +50

< GRS 8GR TTbosEpe i ocar bon

~ from1 to 10, nore preferably from1l to 6, nore.

( Isglgt‘gc];rg E)ga}eypcil}raggﬁ er%x%m%e glga:yggehn c%t{igﬁi)u? Eglal qup tﬁ&ﬁeprogess which may',
' coﬁ{ {se Bﬁ@bb’mof\g R, @c&frﬁm@%@ﬁtrp?éf@l‘iiecpéinﬁodiﬁhﬁﬁ/dﬁﬂ@present invention,

oup. Therefore, the presen invention also relates

thc @olynmet ctmra‘avml isafirs sppeyaice odb t@e@@eﬁt@emwm@ the mixture of the
’ th
epethgn iR o B el eaRisB il ik b 3,81l meibod such s

Cegg??%ﬁ%f%dgaﬁlﬁaﬁOﬁxm hZRdodESiep] @@ﬂbateﬂ ﬁ%fﬂlﬁﬁ derivative may be
subjected to a further treatment such as an after-treatment like d1a1y31s centrifugal
filtration or pressure filtration, ion exchange chromatography, reversed phase
chromatography, HPLC, MPLC, gel filtration and/or lyophilisation. According to an even
more preferred embodiment, the separated polymer derivative is first dialysed, preferably
against water, and then lyophilized until the solvent content of the reaction product is
sufficiently low according to the desired specifications of the product. Lyophilisation may

be carried out at temperature of from 20 to 35 °C, preferably of from 20 to 30 °C.
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according to the fornula resultsespecially preferably

wi th HAS1= HES' The reaction of the at | east
waoedosngeonal conpound conprising Mand Q parl’(ET/EPmHS/wmss

preferably |, 3-di am no- 2- h§r8jroxypropane with the

BRI RS i, 5 et B Ak SEIMELIHER, 9 decrved
aboiel wispeiaitht |o)(1dat161f1 of ald yetafhyﬁr(ﬁzm diflind @réfh Q isTdweried out using a
reaction tinme preferably ranges from 17 to 168 h, nore

- Peﬁpéﬂ@rably from17 to 96 h and especially preferably

from48 to 96 h. The nolar ratio of at | east
~ bifunctional conpound: polyner is preferably in the
Thedefgee, dhe fptrmnﬂﬁkﬁ/eiltlbm alldo: itclats:peo:iealnieyhcfd ofmmOducidg a conjugate,

100: 1, As's ven for the r i 0 he at. | east
WiTEIG & ioB3Fafhcc BANBITRIVH £RP %{85 nlgr diz FdugBE tage @ polymer
StefiBlyPt 1 C.
deﬁg?veénlgvggvaylﬁ&gég ({\E/\}gt e?llh%g;n ent’ ?)I?& clUrlrmre t}ﬁan 0.5
rably of not nore than 0.1
ferred. Suitable solvents are,
sul f oxi de (DVSO), N- et hyl
ace{ag e (DMVA),. di et hyl
f two or re thereof.
up Q ofpyt he ymer
ctHdwi Nitl, | east

percent by weight,
percent by wei gl
anmong others, di
pyrrol jdone, di
form NVE
The beta hyer)xy
derivative geRgDal.
bi functi onal conmpoupd ggonpki at | east one
functional group capable o g reacted with Q and
further conprising &t |east on® functi onal group being
an al dehyde group. or keto group or heni acetal group or
an"él ai"t'ﬂﬁﬂdr lth FLRYR- erRRARL 8x1Af7eREhReAR Wiihepdbdiey & a polymer - -
ehyde group or kéto group or hem acet aF group.
deANamduavgxgtam addtyde groenp‘pcﬁpamlrhy peferalg present
i nvention, the beta hydroxy amno group is directly
chemically nodified to ghge an al dehyde group by
cheni cal oxidationH Thi ¢ okidation may be carried with
al | suitabl e oxidatji on{agents which are capabl e of
convertipgghe bet oxyng@Iqo group. to an al dehyde
group. Prefert ox\dat+ agent's are peyi odates such
as al kal i ne rretzilw[q)e i odat EspecHal |y |preferred is
sodi um peri odat gd as
aqueous solution. This sdl utigp has a preferred iodate
concentration of fromjl to 50 nM nore preferably from
1 to 25 mM and especially prefera ly of from1l to 10
mMM Oxidation is carried out at'a tenperature of from
arﬂpamaﬂllhrly w1th HAS' = HES’

According to the present invention, it is also possible to react the compound comprising an
l-amino 2-hydroxy structure depicted above with an at least bifunctional compound
comprising a carboxy group or a reactive carboxy group and an aldehyde, keto or acetal
group descriBed hereinabove to obtain a polymer derivative which can be subjected to

reductive amination with an amino group of the protein.

The resulting polymer derivative with the aldehyde group A is subsequently reacted with
the protein. Therefore, the present invention also relates to a method of producing a

conjugate, said method comprising reacting a polymer derivative'having a beta hydroxy
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0C, preferably fromO to 25 C and especially

preferably from4 to 20 C. The resulting pol yner
W(ale(mismw'rz?;/e may be purified fromthe reacti on PCREP2065/002653

- by at Ieast one suitabl e method. If necessary, the

alrﬁl% lgg(% D, aé’e {h é(r Bs Bhis ?fdg@{i%ﬁ?gﬁf‘a déeﬂr F&&h@&ld especially

I'SO one su

' prﬁefa‘blgﬁdccdﬁﬁmg/a)tthwﬁ)mﬁﬂwr ecipitated first, it is

-possible, e.g., to-contact the reaction n1xture Wi th

at | east one solvent or éﬁjvent m xture ot her than the

sol vent or sol ventym xtyrel present in the reaction

m xture at suitabl eratures. According to a

partlculﬁﬂi prefe red enb 'gﬁ@t of the present

i nventi on um prefergbly water is

used as solvent the\reacti on m xtuHe is {fontacted

with 2-propanol Fef-wi : e and

et hanol, preferably a|l:H m &Rr (v/v), indicating

equal vol unes of said!conpounds? lat a tenperature,

preferably in the ranHé of from-20 to +50 0C and

especially preferably in the range of from-20 to 25
an@ pattiealaaly with BAS REIES) Witk bn d@ino/@bipy of theyrdieincar ri ed

out by a suitable process which may conprise one or
nore steps. According to a preferred enbodi ment of the

Tlférl%ﬁﬁ{h%% g@lgﬁyr dg@vartfgg &1&9{%@&& 8L LA §ul5s§9(1§én'ﬂztreé%cted with an

separa 'on m xtare®or t
anihe gredcbf tie piokdinirvéa wedubtivee aginatiaguasus tRe powpagod! at least one

oot S B B A EE r

d{f"‘%f&%ng@ié n%e%&ﬁie%?a@l@dﬁ&scﬁ)sﬁféraﬁob% treat ment

suc as an after-treatnment e dialysis, centrifugal
filtration or pressure filtration, ion exchange

i L AP S S RIS O OB OO AR b LY Guention also

reiafbs%‘a%&ﬁj'ﬁ g LEcRAiak & fiRdo@migdi ment , the separated
pol ymer derivative I's first dialysed, preferably

agai nst water, -and then |¢g§hl l'ized until the sol vent
content of - the reactj on uct is sufficiently | ow
according to the desireq specifications of the

product . hi |'i satji on y He rried outProtein
t enper at u:}Z‘gg ﬁ

pr ef erabl o0f from 20
to 30 OC Therefore, Ny nvempy i on Hso relates
to a nethod and :

wherei n the oxidation \
Qis carried out usi ngHa perio

¥
§ a fydroxy amino group

particularly with HAS' = HES', in case the polymer was employed with oxidized reducing
end. In the formula above, the nitrogen attached to the protein derives from the amino

group of the protein the polymer derivative is linked to via the aldehyde group.

According to a further embodiment of the présent invention, the polymer is first reacted
with a suitable compound to give a first polymer derivative comprising at least one reactive
carboxy group. This first polymer derivative is then reacted with a further, at least
bifunctional compound wherein at least oﬁe functional group of this further compound is

reacted with at least one reactive carboxy group of the polymer derivative and at least one

. other functional group of the further compound is an aldehyde group or keto group or
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Therefore, the present invention also relates to a

met hod of producing a conjugate, wherein, in case the
w@oiogoe928vas enpl oyed with oxi di zed reduci ng ePdI/ER2005/002653

pol yner derivative having &beta hydroxy am no group,

' efse e i i
heERRERI ol REPLCH TOLMAE (B0 LML MR IRkfed to give an
aldﬁhlysier@rommi ketoi greupavi haguam:tail glelny cmldgwherpm the resulting polymer

eC| and particul arl HESL. -
%Yeoqolqur{s %E}{ %B@{Yé]ﬁtgr? rchteFoogiroup % ﬁn group IS reacted via
re@&?i%h Bfindin! SddscHibEl ARFBANA 2 CRAR OhS hﬂl%@ O%IP JtRprotein. It is
2-hydroxy structure depicted above wth ast
aldwi fassiblei tonkier thespmenc: clemutingithegreapestive oomp«ymda withreagh other.
reactive carboxy group and an al dehyde, keto or acetal
. group described herei nabove to obtain a pol yner ‘
A&%Edlﬁ%id Y ﬁrs‘{\'ﬁlt&ﬁaﬁ:@ bttkﬁldsfﬁﬁh&fér%dhﬁerft ey %bly‘x‘rﬁel comprlslng at least .

animafi on with an am no gr oup of proteln
onegsastive ngfbpby gmp ig eregpmd W@elﬁmwlx h@dm@ﬁy qbelygmem apits\reducing

u r.e ot el Ther ef or e,
enyop SR EENY s Bl it e e hEh Bieio o
produci ng a conjugate, said nethod conprising reacting
a polymer derivative ngbeta hydr oxyam no group,
in case the polyner
reduci ng end especially according to the
formul a andﬁﬂéﬁ cul arky = HES1, with an _
am no group of theOproty ul ting polymer (IIa)
derivative with theR%b. ST subsequent |y
reacted with an am no group./pf the p ein via
reductive animation. As tlo the cORglingQf at | east
one am no.group of the pibtein wth at [east one
aldehyde group of the polymer by reductive ani mation,
(ﬂ%E%HF§ |§ d de to the detail ed disclosure above.
80%? diAY to the above-nmentioned preferred
' enbodlnent, the present invention also relates to a
conj ugate according tq the ®rmul a particularly with
HAS' = HES', in case ol'ymer was enployed with
oxi di zed reduci ng end| In\thegfornula above, the
ni trogen atHAdhed t ot.gj-aCdkrives fromthe .
am no group of .th® proNein {fhel polyner derivative is (Ib) .
linked to via the g%g hixde Acco @yng to a
further enbodi ment 6f th
polymer is first reacted

or a suitable salt of the carboxylic acid such as alkali metal salt, preferably as sodium
and/or potassium salt, and HAS' preferably being HES', with a suitable compound to give

the polymer comprising at least one reactive carboxy group.

Oxidation of the polymer, preferably hydroxyethyl ﬂstarc‘:h, may be carried out according to
each method or combination of me‘ihods which result in compounds having the above-

mentioned structures (IIa) and/or (IIb).

Although the oxidation may be carried out according to all suitable method or methods

resulting in the oxidized reducing end of hydroxyalkyl starch, it is preferably carried out - |
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with a suitable conmpound to give a first polyner
derivative conprising at | east one reactive carboxy
wW@e@a9297hi s first polymer derivative is then PEHREPBEIS/002653
with a further, at |east bMiunctionaI conpound wherei n -
usi?lg a.lneeﬁl%&hngrigdfnﬁ RGHukiBR 2k REGHHRIOL ol 8 M DE Yod hgr705 AP spectlve
[ ['eaSt” one rea flve car boxy group
cofitbgts @ﬁmmr(eﬂamplv @I iculmnan®l laks b ea24) ie meogtonated herein by reference.
functional group of the further conmpound is an
al dehyde group or keto group orhem acetal group or is
4 |
Img?({}lgﬂ% th@flﬁl:thy o )(2‘3%8%131 0, ?f%%{@rl}gﬁél \%’)k}l@fﬁg rﬁ@{aegfgvéé oxidized at its
redyicingpend amay c.almeefdeom biyladl aoasmVablm@efj@klym altisuitabket dongpounds.
conprising said al dehyde group or keto group or.
hem acetal group is reacted via reductive aninmation,
Ac%érd(i’l?gsfb" 4 Ei?e%fﬁ‘:b@&tﬁod W'fttllib Blesdr® &SenfOE tﬁé‘b@l 191014 Q&Hi’clpifs selectively
the protei'n, is also possible to alter fhe sequence
oxulizedeatcits mqlmcimg ¢ugls persniioe actdh@@mdd@deedhmea@hddmle rat least one

: 1 alc@ﬁ%]g qfér%?lty Yvﬁlé t) elsaétré-:;et ace:cg afa:lcgfiﬂgsuc aqsdaggct' ¢ Eﬁgﬁols havmg a pKa

valiRag Tthe\&ﬁng@"(ﬁﬂ@@m 662 vriof fREPas et abys El H&tm&l%bﬁdar weight of the
oxidizing the polymer at its reducing end and

acxsiwo@lé@iué measybe endieitreea slefromi Hl et haimale suppn gt fom 90 to 300
g/IJP tone g&d{@rm%w%ﬁg&éyl ic acid or a suitable salt of :
e car oxy I'c aclrd'such as alkali netal salt,
preferably as sodlun1and/or pot assium sal t, and HAS
gi-ve

: pref er abl a sui-table compound to
Suitpfle geid ?otf%%ﬁa? ?E hele H Qa%e h@\ﬁeg AR i} %0@8@86%}3 capable of

beﬂl)g oxy%g%{shﬁg? gﬁldﬁﬁa )?Bgle gk % Ee{sﬁ%'éﬁéfg r1%ac’uve Polymer ester,

ﬁprefanablmt:brddlgxothmﬁinmnhm on of. met hods whi ch resul t in

conpounds havi ng the abovenentioned structures (Ha)
and/or (lib). Al though thgg OX|dat|on may be carried
out according to al H sui ablle method or nethods
resulting in the oxildi zed redu0|ng end of hydroxyal kyl
starch, ity pr ef eflabl y\car iggHoutu5|ng an al kal i ne
i odi ne soldé?ah\ dgscri e.g., in DE 196 28 705
Al the respectiv whi ch (exgﬂple A, colum
9, lines 6 to 24) €in By reference.
I nt roduci ng the reacti g dioup into the

pol ymer which is selectjvely oxiédized at its reducing
end may carried out by all conceivabl e nethods and al
sui tabl e conpounds. According to a specific nethod of

stitl heorp pef@nablyianv@dingao forituda pol ynmer which is

. selectively oxidized at its reducing end is reacted at
t he oxidi zed reduci ng endoﬁath at | east one

Preferred alcohols are N-hydroxy succinimides such as N-hydroxy succinimde or Sulfo-N-
hydroxy succinimide, suitably substituted phenols such as p-nitrophenol, o,p-dinitrophenol,
0,0'-dinitrophenol, trichlorophenol such as 2,4,6-trichlorophenol or 2,4,5-trichlorophenol,

trifluorophenol such as ‘2,4,6-triﬂuo'r6phenol or 2,4,5-triﬂuorophenol, penfachlorophenol,'
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al cohol, preferably with at | east one acidic al cohol
such as acidic al cohols having a PKA value in the

WO 20§98 from 6 to 12 or of from7 to 11 at 2BCODEP20051@02653
nol ecul ar wei ght of the aciédic al cohol may be in the

- pentaAiugeophéndl) 6MhRGok@zbRE sGéHTRY Bydrexg bedsmtedzold: ‘B§F&Qall}opreferred

300 g/rmle or of from100 to ZOOY%m)Ie Sui t ab
are g¢iNP¥AIgKE oh grecinipdes | avithohoNd @ywc&lmawm apfl  Sulfo-N-

hyd%{;%ﬁ& rgﬁlgé(eol';] i %p%%ﬁ{}i@?&%eed Vlegi? 10ls fha %ec ¢ ng)%}%ﬁ alone or as

suitaelacbmbinagioh Yofewo @8 tnfsre tiredfe imtheycoatexo bl tHegprbsent Bitvention, it is
for ka still nore preferably according to fornula
alsopp n@? & ocFmaplen Brarapad Rhshdelsrses e ssaeativaedcobok 1§-2a by adding
dw%rgwgeﬁ ymgg&al ni nde or Sul f o- Nhydroxy succi ni m de, :
sult y substituted phenol s such as p-nitrophenol,
0, p-di ni trophenol, o, 0'-dinitrophénol, trichlor ophenol
c s 2,4, 6; trlchlo enol or
Th%e%ares the, BEsinG AYSRERR Pfso trglﬁfﬁﬁ oA dpefhes dercribesabove, wherein the
polymé: Gichl #! éé@éeﬁ@@l?n&hdi@éd at %s @e@lﬁdlﬁé léﬁ& QEQ@GQAted by reacting the
pent achl or ophenol ; pent af | uor ophenol ydr oxyazol es
ox1©eed1pelszmh§/ thithixan b@dmoalcomqurefer&ép amthaNdemerf srcciadinide and/or
cinimdes, wth Nhydroxysuccinim de

' Su@nﬁ hé’ﬁlf r%ﬁx H’lnbléflsucm ni ni de being especially

preferred. Al alcohols may be enpl oyed al one or as
suitabl e conbination of two or nore thereof. In the o
Accophngie oprefreedoeabeditenhéribe gresent inventins dhp podinrewhich is

sele%ﬁvquE%((azea af ﬂgPe% %ﬁg il ééih reg?tlgf g o%gﬁ%egrﬂ ecgrt&gl %’Ped with at least :

one‘EhﬂfoﬁfoOdl&teﬁIhﬁ‘—QD% )’-ID-Rd’l‘v(ﬂ{&dlﬁJ RpHnd R ﬁila Heshd &n# or dlfferent
hod as descr.i-bed apove, wherein_ the yner whi ch .

Prefegabdie Ithis mothadeivss tarativa palymarsaqceriieg faghe fomy
activated by reacting the oxidised polymer with an
aci dic al cohol, prefera@®y w th N-hydroxy succinim de
and/ or Sul f o- N- hy ucci ni ni de..” Accor di ng to a
preferred enbodi nept o eafresent i nvention, the

pol ymer Ms&%i S OH dized at its reduci ng
end is reacte ' |

| east one caron'Q(? OR CC wher ei n
RB and Rc may beZthe e on di rent. ef erabl vy,

this method gives rea tite pojR/ rs accor di ng to the

HES1.

wherein HAS' is preferabiy HES".

‘As suitable carbonic diester compounds, compounds may be employed whose alcohol

components are independently N-hydroxy succinimides such as N-hydroxy succinimde or
Sulfo-N—hydroxy succinimide, suitably substituted phenols such as p-nitrophenol, o,p-
dinitrophenol, o,0'-dinitrophenol, trichlorophenol such as 2,4,6-trichlorophenol or 2,4,5-
trichlorophenol, trifluorophenol sueh as 2,4,6-trifluorophenol or 2.,4,5-trifluorophenol,
pentachlorophenol, pentafluorophenol, or hydroxyazoles such as hydroxy benzotriazole.
Especially preferred are N,N'-disuccinimidyl carbonate and Sulfo-N,N'-disuccinimidyl

carbonate, with N,N'-disuccinimidyl carbonate being especially preferred.
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As suitable carbonic diester conpounds, conpounds nay

be enpl oyed whose al cohol conponents are independently
WORGAP92Y succi ni m des such as N-hydroxy succPCI/EBE®0D002653

Sul f o- N-hydr oxy succini m de3 suitably substituted

: Thgrh or%g,ld m‘cl# nﬁﬁlveflt%li LRB '}?ﬁfgs e}]ﬁieﬁfgdnést H&Ef'i@&p bbove, ‘wherein the

€no I chl orophenol such

R polamfer Guttich d Isdeabmz)n 0k1d®5red2a,t4;15fedmpmgrﬁndr xspdmwaled by reacting the

trifluorophenal such as, 2,4, 6- trlfluorophenol or

oxigised polyiner m@r%’p}h Sisyecinisufy LM BEEphenol |
pent af | uor ophenol , or hydroxyazol es such as hydr oxy
benzotriazol e. EspeC|aIIy preferred are

Thdladidiotilsahot ismeaditety/ with dndaxidized aolgmer or the salt of the oxidized polymer

SR TR b 1. mr

of HB{% €1 1&%: Thﬁraeﬂreﬂ'e?red tDR1PH fefRbatiR\E HonOD tali @C, more preferably
at'es a meth as descri bed above, wherein t he

of lﬁ@lryﬂr@rto @A ﬂwandse&palelést pm&@blamfcﬁ@@d%tp 25 °sC r“élmr@aﬁgm time is

1S t|vate re n e t :
ity Sl f g 1 Rdh At PREYE L AR I mfle flfersbly
ofﬁeﬁpiww&@paﬂeumydfﬁeﬂlpwyner or the salt of the
oxi di zed polynmer at a nolar ratio of acidic alcoho

polymer preferably of fromb5:1 to 50:1, nore. ,

r ef.er abl t
galzonbc d%égtﬁ;b gé&gé'ﬂrmgl %sf fe ?%(?n \éﬂ} fHe 4%( %rzgcin@[)fé/ﬁ%r or the salt of thej
oxﬁﬁﬁd gfodahot Bfa thelamaid dfaliderCoatpdurs ppelyaiet generally of from 1:1to

preferabl of from15 to 25 C The reactjan tine .
3: 1pr5@¢1e4‘sa(kf fgv;omd It el - ﬁénghe Eﬁacwrbﬂmz 1-% 5enf€ﬁl|ar ﬁ%er@nge of from 0.1 to

r , r from2

12%'E%§ artéggﬁ%fﬁ F?gﬁ% %ngg#%egégrbonlc

di ester corrpound IS react ed W th the oxi di zed pol ymer .

or the salt qof the OXI di zed _pol ymer at . a nol ar
Aceprignsedq @ Pieksisgupibe lesnyﬁérth@ PhSFRl yepifor ot inen e oxidized
pofymder WitF 4 1?& QEOHCO?] /e %atﬁoe cﬁes]cer JQﬁrrfe@a&ft'lﬁ’ '&t tléagff-‘one aprotic

I's general 'y € range of fromo of
sofvemstch2astin #h dnhydirous bpfotiorsozeht ha)/n@ h Walterafonfelnt)nf ﬁot?ﬂﬁme than

h. . A ef nb
0.4 Pestistov visidine ot e aled B EHETET AR R o oef Syl sobvents
arél %hﬁi)hg oﬁiei:so BRhetBNduBbxiEE '(]bMS ﬂILlﬁéﬂl [ pyrfoliBhé, 'cﬁﬁeﬂiﬂ acetamide

’n at | 'east one aprotl c sol ven sucn as rtn an-

(DM diimethyh formgingdes GPMEN tandh ammhgesaomce or gwme drereadf The reaction

not nore that rcent ef erab
ternraltisant By R RleTh0es & 180, B stk Bl dHtom 1010
jo2¢e, anong others, dinethyl sulfoxide (DVBO, N nethyl

pyrrolidone, dinethyl acet am de (DMR), dinethyl -

formam de (DMF) and m xtures of two or nore thereof.
Fo-rrhreacrtﬁlgc IGOCI;]XIdIZGd polymer with the at least one acidic alcohol, at least one

additional activating agent is employed.

Suitable activatiﬁg agents are, among others, carbonyldiimidazole, carbodiimides such as
diisopropyl carbodiimde (DIC), dicyclohexyi carbodiimides (DCC), 1-ethyl-3-(3-
dimethylaminopropyl) carbodiimide (EDC), with dicyclohexyl carbodiimides (DCC) and

 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC) being especially preferred.
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tenperatures are preferably in the range of from2 to

40 C, nore preferably of from10 to 30 C. For reacting
wo b@sox9as zed pol ymer with the at | east one acPdi/EP2005/002653

al cohol, at |east one addi ®i#onal activating agent is

| Tﬁéfpﬂope/eﬁe protidt e‘%u@ﬁtalsﬁartala{&@ (89BN %s RIDIRA above, where the

ot her s, car bonyl di i m dazol'e, carbodi | m des suc
in}’mSK)p/ﬂlU-‘}hyiS Q}adllzoltl iat ttsleec(ubi@) enddiis yedctdewith an ac1dlc alcohol in the

DA Ry bR POPYVPERA BRI i Dieptsere pafrer cstr.

di cycl ohexyl carbodiimdes (DCC) and
| - et hyl -3-(3-di met hyl am nopropyl) carbodiim de (EDC)

 Apgsirdigg etQp@lm ambpdme@t axfribd. pTh@nbﬁm\reatlon,hélepreestmn of the oxidized

pAPEE MlikaRtoif 05081 R gt et Bed SHE

iow base activity

- whieH #dyige @#tehimihsd bpagdiag (W tAciish ABttCioal4ahRith 'ar\/o'htiﬁe ratio of

presence of an additional activatin giagent to.give t

wiiende iT9ection| Jiipreeof éﬂl Airmr@l Hy addlibors @iﬁb‘@@tﬁﬁeﬁﬁclbfcompnses

RSB TENS E gh BSFERSPR: L ARG g esin

mbaiirel &d bytmedsuting ale RS @alac théi base dbtietty NeEythB ereaction mixture is
determ ned by_adding_ the reactlon m xture to. water
ofpiped, élawg@rf@ yefimsclorabliaraimare theaq0.i eererrsfeiably effnor more than

'86911&'63 5 g&&%ﬂg@%{@&%ﬁﬂ% water which conprises

essen as a pH'value of 7 at 25 0OC.
After the addition of the reaction m xture and by :
uring the pH val ue, .t he base actjvity of the ;

A?Cé’é B# 691g‘fﬂ@&rGﬁg’oﬂgn%f)gﬂﬁé’éeseﬂhlmﬁﬁl%‘: (%I(’@F@l%ﬁd P"l}’mer 18 l‘eac'fed
with REBYROkY sltinifMReSn dRR ?)é\?ixgn tﬁ@ ee(ffev(félgj %ﬁﬂﬁrb;oljr@{o selectively -

. nore than 8.0 and. espet prefe not

.. givthe pplySner Ab-bydmixy gudoininmdst dseer aecmndmrig nmtite fofmilhe

present invention, the oxidized polynmer is reacted

- Wi th N-hydroxy succi ni prde in dry DVA in the absence
of water with EDElto seléctively give the pol ymer
N-hydroxy succinijm dg ester according to he fornula

nor e pr}@j\g\gl y S Hbj@ﬁg HES1. Surgrisingly,
this reacti oe e by-products r lting from
reactions of g@% -OH_groups of HES, 4nd the
rearrangenent. | ﬁl ormed by
EDC and the oxidize t he resp ctive N acyl

urea i s surprisingl
preferred enbodi nen

of the preSent iny
oxi .di zed pol yner :

more preferably with HAS' being HES'.

Surprisingly, this reaction does not give by-products resulting from reactions of EDC with
OH groups of HES, and the rearrangement reaction of the O-acyl isourea formed by EDC

and the oxidized polymer to the respective N-acyl urea is surprisingly suppressed.

According to another preferred embodiment of the present invention, the oxidized polymer
is reacted with N,N'-disuccinimidyl carbonate in dry DMF in the absence of water and in
the absence of an activating agent to selectively give the polymer N-hydroxy succinimide

ester according to the formula
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Is reacted with N, N -di succi ni mdyl carbonate in dry

DMF in the absence of water and in the absence of an
w@easweoesg agent to selectively give the pol yPET/EP2005/002653

N- hydr oxy succi ni-nm de estemSaccording to the

formul anore preferably with HAS being HES . According

to anot her enbodi nent ,the present invention, the

pol ymer which is Sele tlvely oxi di zed atcjts redu0|ng

end is reacted at the\ oxigj zed reducing d with an

azol i deHaS _i0Hdazol e or ¢

di benzi m daz " havi ng active

car boxy , group ¢ nylgfimdazole, a

reactive iniddRe L rvative [

formula results, [ N

According to a secong alternatige of saif further

enbodi ment of the present invention re di ng the

introduction of at |east one reactive carboxy group

into the polyner, the reactive carboxy group is
mprerefgrrbbawithAY theingdiESer whose reducing end is not

oxi di zed, by reacting at |east one hydroxy group of

the polymer with a carbonic diester. Therefore, the

. Aguoediagt tol anehtl @mbatiient edfaties piet Bichach,and polyme1 which is

conj ugates wherein the reactive carboxy gro

selegyeld (dizehat He relycipgesndyis ggecteds %ﬂier@(l@ﬁ@{) resiuﬁmg end with an
azgﬁaéjé&ﬁdas cg%ohﬁﬁﬁgftﬁh%ol%tor c‘ir%%hxtflocﬁg &%ﬂfdg% est% gl%’ a%folymer having

ynmer w st one oni c

| mmhmncerhdxxysgreup RB} he( Case) of0chGonyldiimidnzbiB, angtafliveryidazolide -

OEYFB sape or dj.ff'erenti-According to anot her

6] e\‘i’éfﬁftlveo?ccf’ &ﬁoefg’éﬂ‘ﬂlal nvention, the polyner whose
reducing end is not oxidized, is reacted at at |east
one hydroxy group with aquoI i de such as

car bonyl di i m dazol & i-(l,2,4-triazole) or
car bonyl di benzinid to gi ve a pol yner having a
reacti ve HASBhQoxy greup. sL®HDI e carboni'c di ester
conmpounds, conpolnds\ maybe lenpl oyed \y{k | cohol
components are- |p@2 L hydr oy succ! ni m des
such as N-hydroxy” sucgtninde\or: fo- oxy
succi ni mide, suitably suHetltORgo pheno such as
p-ni trophenol, o, pdi niig riophenol ; ®©, o' - di ni trophenol
trichlorophenol such as 2,4, 6- trlchlorophenol or

» - trichl orophenol ri fluorophenol such as
16@“& %’h?rﬂnf ‘ﬁgrlérBFFgW@P Y&iﬂg% 4,5-trifluorophenol,

pentachlorophenol pentafluorophenol or hydroxyazoles
such as hydroxy benzot ri azol e.

According to a second alternative of said further ernbodlment of the present invention

regarding the introduction of at least one reactlve carboxy group 1nto the polymer, the

~ reactive carboxy group is introduced into the polymer Whose reducing end is not oxidized,

by reacting at least one hydroxy group of the polymer with a carbonic diester.

Therefore, the present invention also relates to a method and conjugates wherein the .
reactive carboxy group is introduced in the polymer whose reducing end is not oxidized,
by reacting at least one hydroxy group of the polymer with at least one carbonic diester

carbonic diester Rg-O-(C=0)-O-Rc, wherein R and Rc may be the same or different.



Especially preferred are symmetrical carbonic diester

RB and Rc thus being the sane. The al cohol conponent
wo@ooslog2oesar boni ¢ di ester is preferably sel ect eBCT/EPI005/002653

t he group consisting of N-l§ydroxy succininde,

ldlef % Gfot ﬁléxhéﬂg%(gfﬁ%eﬁtlﬁ%ﬂh@ I{Jgés%ﬁ 1nl§lgl¥tfjcfn0)ﬂ¥e Polgmg r, whose reducing

enzo rrazo O en- subst

“enfihie nwit oxidvat) ds Oézh:m’dsat ﬁlj Ielasitpdsmhj/droxY Igodﬂpowuhmm awiqhde such as

trlfluor henol roh
PRI oy él-ép fsrazle) @éﬁ@g%ﬁ 91]351?%1?11&}312%’[0 give a
rbonat e and
po u ?rcl}l{a%%q%%#@ﬁ}g%{ﬁogygy@car bonate, with

N, N - di succi ni mi dyl carbonate being especial l'y

ref red., Ther.efore, the present i,nventjon also :
AP SR Spomior G compgndSt GRERLURdY At b @nibloyed whose alcohol

conp%B@ﬂt@lafé/lnaeﬁ&ﬁgérﬁwtlﬁfmoﬁft ﬁEéﬁﬁm@ﬁEé Yigh a‘éQ‘J—h%h%k? 'sﬁccmlmde or

| east one droxXy group, preferably at | eaSt
Stth@odewylngcryomnmmcba|smt@113arsuhstmbaé rﬁ@edsrselahta@dpwttdphanol 0,p-

- aifihafiol G rRb o tEne il ZaREihibfopbenct or 245-

10 °

15

20

25

30

triPKIBEPRENILN e Midrephenbh @uEle aﬁ;t 2 are-gifluofsphesdly 6 12, 4h@sBuorophenol,

"~ reducin p%end IS not oxidized, with the at |east one

pestaehlopnnbenr]cpensluosrrheeldof kydserarelds sush agbydroxy benzotriazole.
tenperature of from2 to 40 C, nore preferably of from
10 to 30 C and especially of from15 to 25 0C. A

Especifity padertabaki syﬁnﬁétﬁreal reaft@ai diestsr Corbpdunds) Ry af® R thus being

pr ef er abl y from and especially preferabl
the syhs- 2T1%eoa golpl C?H@O%}taaf therrgopic diestaosinEclaablt @rlected from the
I h e '
o SRR R, OB SIS Y RRLAE gy, peinimice,

' hyﬂ;(ﬂnyobyn:g]tmmin raﬁi:tr&tdo-\/\/lahh hdbgemmbdmaﬁde mhamipoumbng others,

relative ot ydroxy_gro present
i . FOSEREn o YHBITODRSY0h di iy e ePliRel chEBRefphenol, and
peﬁfaﬂh@&yﬁé&ﬁ et Rk&ﬂﬁéﬁ eci ]I I PP REd Etﬁ‘-:th\f]Qfl% lﬂflﬂir\{g carbonate

di ester conpou : anhydr og £ose Units e poly :
ands Su}foﬂhN'—dmngmnnﬁdsﬂr ombdnde,t ovith MDO-disweririnpdgf endohyte being

1r é to 1:100 and especially preferably of from

6511601%3’&56 to give a degree of substitution in the

range of fromO 5to 0.001, preferably of fromO0.33 to

0.01 and especially preferably of from0.1 to 0.02 ‘
TMmf@WdtMg)rcsanblmeerém@dhmmesdb athydrqxyelkghstaich verivitive, preferably

a hy 8}Eyeq%'1 sparclp Ser}lv%ve, Wﬁereln at least one hydroxy group, preferably at least

two hydroxy groups of said starch have been reacted with a carbonic diester cbmpound to

. give the respective reactive ester.

According to one eﬁlbodilnent of the present invenﬁon, the reaction of the polymer whose
reducing end is not oxidized, with the at least one carbonic diester compound is carried out
at a temperature of from 2 to 40 °C, more preferably of from 10 to 30 °C and especially of
from 15 to 25 °C. A preferred reaction time ranges from 0,5 to 5 h, more preferably from 1

to 3 h, and especially preferably from 2 to 3 h.

The molar ratio of carbonic diester compound : polymer depends on the degree of

substitution of the polymer regarding the number of hydroxy groups reacted with carbonic
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reducing end is not oxidized, with carbonic diester is
carried out in at |east one aprotic solvent,

w@arosiogasar |y preferably in an anhydrous apr ot PCT/EP2005/002653
sol vent having a water contént of not nore than 0.5

C

dl&%rc§ﬁpo%d@agﬂ% rto 16 %xgﬁgpal ¥f déjra]t Y ar %Qﬁ%ﬁt o %he non-reacted
pobrheat s, di met hyl sul f oxi de (DI\/ISO) N- net hyI
pyrrolidone, dinmethyl acetam de (DVA), dinethyl
formam de (DMF) and m xtures of two or nore thereof.

A&ngifrﬁg% Ene &ﬁ&&gﬁg@gﬁk}% Ei"e% t'1H%n%'o Othb §hhEditib %f earbomc diester

as descri erelrn t e reacti on of

coatpoumastanhylhoglytdmsamyu@ rafithe pblyntee ipad ylmeranghoﬁ érom 1 2 to 1:1000,

r educ] I S n 0 t he cal I.C -
GjE QTS O fipdh A Wk P 858 Py GRERHORL OL SR K40 to 1150, t0
gl dbfe@Bf AMWiERMSH AR A€ oPRLAT 053 ‘()e(ml Rfeﬁ’&alﬁ?'o‘f%n 0.33 to
_ preferably being dinethyl "acetam de, di met
0.9 loanvegspelaalty prafarably of GomHbt &06.02The -reacti ve pol yner
derivative conprising at | east one reactive carboxy
group, preferably resulting fromthe reaction of the

ARRIIAEIto VodcheiBediafhtliof tBé GRERh: ilatieRr Rasmie tingb8mer whose
the azoli de, as descri bed above, is further reacted ‘

redyoing end i Rofeoxidized, | widls carbpRigriiestenial cagindpetina aw%@asb ppe aprotic

soR/Ieni é:uPa?ﬁl ér ?atbé}Q ﬂia%rh gﬁlﬁ*ﬂ?ox{:sla[p%hct gBl@enft 5{7193 a w%ter content of

one reac IVG car

B no@ lm'uw tlefn 0.5 @enehy B fvelldit] paferatty oAsofmotedsih (0N@ercent by weight.

functional group F1 of the further co

ound_no )
Suitghle; sofents; e+ ampReh thess; étmﬁhsolewlﬁome@M@@btlﬂ@ﬁtwltwrrohdone

OB ESSIEAR ECIRIANT GRS DOLP.PL (BLEPLYIRS o more

thaeoﬁam no group or a hydroxy group or a tliio group or
a carboxy group. The further, at |east bi functi onal
conmpound conprises at |east one other functional group

TH: %fOR1 AR ﬁl@séi‘ilt %%F&iﬁ@n 918 lf@laf%ﬁ t ftH@tﬁBél ?Q ﬂlesc%'b@&‘ Bb&i% wherein the
bei ng” capabl e of being chemcally nodt ‘to give an

rezuitide hofdihe gt dagst oblaehyclhaxyi gmlup rnfdﬂhblptéymanwha:;e t&elncmg end is not

. acti.on. of thefunctlon ro F2 wit
oxfifhh PRI L diebr o EE NP SO Blb of cded out in an
anB¥dread %ﬁﬁtl@bolar §cﬁ¢éiﬁtth@ Bol9ént re?b‘ﬂab@b&e@n% SREkHy? ﬁ@é‘camlde dimethyl
group In case F2 is reac uncti‘onal

, fognam@ercsamlxwrtﬂhetehér conpound, the functional group

F2 may be selected from anong others,

The reactive polymer derivative compr1smg at least one reactive carboxy group, preferably
resulting from the reaction of the polymer with the acidic alcohol, the carbonate and/or the
azolide, as described above, is further reacted with a further, at least bifunctional
compound wherein at least one functional group F; of this fufther cbmpound is reacted .
with at least one reactive carboxy group of the polymer derivative. As-at least one
functional group F; of the further compound no specific limitations exist given that a
reaction with the at least one reactive carboxy group of the polymer is possible. Preferred
functional groups F; are, e.g., an amino group or a hydroxy group or a thio group or a

carboxy group.
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‘megified foygive Abaldeuysle: srome The

C- C-doubl e bonds or CGC-triple bonds or aromatic
C-C-bonds; - the thio group or the hydroxy group;

wa@bkdogloomes f oni ¢ acid hydrazide, aryl sulfonic mr/Eonos/oozﬁss
hydrazi de; 1, 2-di ol es; 1, 268m noal cohols; 1,2

Thggjﬂqg%t f @al G ?ﬁ?%t'f’ond C%bglﬁﬁi co%tﬁls@ﬂp@aﬁ (ﬂH Q)thé}wan&fonal group

trves- o e am no .groups conp

o YelngCini bidehiyet grodjrtor &Uﬁlhcmwlgrmaﬂ*zkb’émg bﬂpﬂbh: of being chemically

am noaryl gr . am noaral k gro
P d%émaéﬁqoagi ’pl%glayé)emgzareactmn of

o]7 a ofyith N n
th b plo R T b UMY LA Py S e ARGy Sirtund or an
ox@iaﬂbﬁ@ramchicmyd)wgdnamerfon@romlpgpumyﬁr oxyl ar aI kyl am no
groups, or -hydroxal al karyl am no groups; al koxyam no
groups, aryl oxyam no groups, aral kyl oxyam no groups,

In %%seaﬁglﬁfe)él:@é Y@ J‘ﬁn@ﬁ&{éﬁ’ grou! eg@g R G S SbRBotde the functlonal group

ture unit - ues having a carbonyl

: Fzgma;/lhmseleQﬁe@(fuiﬁ) aMongmelneesn Gis Oor S, and Mis, for

k I
- or ap-Sauleedik i 656 gpig Bptoss oS PR oy ou: -
- an B Hyd é&hﬁoﬂﬂﬁ%drcﬁgﬁ th| o group, an aral kylthio
group, of an al kar i'0 group; an al kyl car bonyl oxy

- gr alig] seforag w%hlvfdmmylbmryl ytfomis, acarhysraxidey| car bonyl oxy
n al karyl car bonyl oxy group; activated esters

T sters of hydroxyl anmines having imd structure
Sudrt T f hydroxyl h d
- suqh2 adiddaltpEslgxysucci ni m de or having a structure

unlt O N where Nis part of a
- 1,2 ammo-thloalcohols '

- azides;,
- the amino group -NH2 or derwatlves of the amino groups compr1s1ng the structure
unit -NH- such as ammoalkyl groups, aminoaryl group, aminoaralkyl groups or

i

alkarlyamlno groups

" - the hydroxylamino gfoup -O-NH;, or derivatives of the hydroxylamino group

c'ompri‘sing‘ the 'strﬁcture' unit -O-NH-, such as hydroxylalkylamino groups,
hydroxylarylamino groups, hydroxylaralkylamind groups, or hydroxélalkérylamino
groups; A |
- alkoxyamino - . groups, aryloxyamino groups,ﬂ aralkyloxyamino groups, or
| alkmyloxyammo groups, each comprising the structure unit -NH-O-; |
- residues havmg a carbonyl group, -Q-C(=G)-M, wherein G is O or S and M is, for
example, |
- -OH or -‘SH;
- an alkoxy group, an aryloxy group, an aralkyloxy group, or an alkaryloxy
group; ' | |
--  an alkylthio group, an arylthio group, an aralkylthio group, or an alkarylthio
| group; V
-- an alkylcarbonyloxy group, an arylcarbonyloxy group, an aralkylcarbonyloxy

“group, an alkarylcarbonyloxy group;
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heteroaryl conmpound or, with G = O and Q absent, such
as aryl oxy conpounds with a substituted aryl residue

wa@ a@k/oge2pent af | uor ophenyl , paranitrophenyl orPCT/EP2005/002653

trichl orophenyl; wherein Q6ps absent or NH or a

hetero : i :

et OATHENEAcASuS ol oY ORR s Bt MBI sch
group cN—Ityﬂmx&alooir@nmiepor havéng ardhoxsorg uoit)-N [neherd\ICsCpart of a
group or the -N=C=S group,. vin s such as

the vi mACTPHY] eRIRAUD & ‘\e/iﬂhﬁ é%ﬁé@%ﬁgﬁﬁc gs aryloxy compounds

triflat
(0. \%th a%bﬁﬁ tgéleqll’%ﬁ%%dhe il &Q@ %&{tgﬂmﬁophenyl paranitrophenyl or

CH:CI—l-tﬁGHloropbexﬂylsul fide group conprl sing the

. st t : S-S the rein Fis a
nguﬁ %&S&bﬁ@sﬂ?tqgﬁhg%ﬁ%e@ﬁ@ Srﬂ\?g:ge with one

“is c

 F1 and the al dehyde group or

of thgrahpverpniingned groups and is preferably
sel ected ffom the above-nmentioned groups. Moreover,

t he S¥xond l'i nker conpound preferably has at |east one

al de ou or keto group or hem acetal group which
E%ﬁgfggr&l bej ng reacted with an am no group of the

prot@itonyl grotipssihiay eherdMidhtlk gg)tugﬂg ?1(1)6; 1;5@% %ﬂoﬁgﬁ: ag(lr3 Sg Ip

gr oupe efrbexegigip] east bifunctional |inking conpound

I2S— e and/ or the
fungtpl olﬁa 6%&%3¥I§§Qand Fg%h%%ehe at | east
bi fwingthatidabroupsikichgs eeaauinediab of theivinyl ®asthidd \ghidﬁ) drhﬁﬂate,
pol yner, and/or the functional group F and t he :

al d ngOUp or keto-group or
(C—NHZCI) OAlkyl

gloups (C O) CHZ-Hal wherein Hal is Cl Br, 01I

-CH=CH- SQZ- 4
a disulﬁde group comprising the structure -S-S-;
o
—N I
thegrowp O C s
| F
the group ‘ OZN NO,

wherein F; is a gr(;up capable of forming a chemical linkage with one of the above-

mentioned groups and is preferably selected from the above-mentioned groups. Moreover,

the second linker compound preferably has at least one aldehyde group 6r keto group or

hemiacetal group which is capable of being reacted with an amino group of the protein via

reductive amination.

The functional group F; and the aldehyde group or keto group or hemiacetal group of the at

least bifunctional linking compound which is reacted with the polymer, and/or the

functional groups ‘Fl gnd F of the at least bifunctional linking compound which is reacted ‘
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biggogkpatiRiet SOTRRRUSEX $a9teda Siogss,
g acﬁfg' S Bhi 9@5 1&’%& qﬁ;ﬁ%ﬁéaﬂ ?Jof%ﬂ@p?ﬂ&dé&%l?%gﬂﬁ‘gsmat e.

hem acetal group of the further, at |east bifunctiona

I'i nki ng conpound, nay be independently separated by
waeyssmesabl e spacer. Anong ot hers, the spacerPOHYEP165/002653

an optionally substituted, i near, branched and/ or

W1%ﬁ)§rpo }flﬁél‘i Fﬁ t%ﬁqgﬁ‘glgég) ﬁérgggb'a ﬁ%fa‘?&&ﬁ{a(? %&%ﬁs&q&% group or
heBfigdee 2 |0Mp upf tie 4Quthelr & [yaef @iﬁhbtyonap mgmz@ compoend, may be

efera ly up to 10 carbon atons. If heteroatons are
eanily feparatesphy &0Y rﬁgltgbléw@a%eéném@@sofé@w g FRACE} By be an
opéloﬁ%a/zosubgtrl {eer%ggﬁhé/aif Mgy c}lg%g agcé/ogg Eal r egl glrszlg%d/BP aromatic
hyﬂfdﬁ:ﬁibbntr@sl&d‘l Seaeall, (IhB hy&scdrbore resaiue ﬂnas (ip It(s 60, preferably up to 40,
preferred. The hydrocarbgn resi due_pay conpris _
meystRreteaaly ulﬁrté’n%gve@o@l RIS‘?? crgM%iup B 19 Fashop ataméu{iaﬂéteraatoms are

prgs)éﬁ{ Rl gédaggfngnuﬁg?@\éh@?n% 5 plferaglgqg}rﬁ 1R %0,GRERAD, \Ml1y from 1 to 8,

at ors aryl “dgroup

| mcbﬂaeprafekz;ﬂly datat 6nmord9@re&‘eﬂabl|yehrto ain i espeplly cprefekaplly from 1to2

&6‘ FAé ’lte?%tt(glg’l Corltg%grggy%% Eg{lq%?% Iglg r}gslld ' ou Scompmse: an

. op@ibﬁem}n&ﬁﬁ&féﬂ%llm\éhﬁlﬁ of ﬁﬂﬁ}ﬁ gt aC@fcRﬁﬂ(y?tg% having, e.g., from 5

especi al |y prefierably 1, 2-diam noet hane,
to T, ®ﬂmnaatoms,pcvmmmara&lyh gbug, i allvinybbronaneher@thsfadkyl gart may be a
exanpl es ound with functional groups F and an
H?F&%ﬁ§aéwg¥%éﬁyﬁggapketo group or a hem acetal group
are, e.g., foraiylbenzoic acid, 4-fornylbenzoic acid
pent af | uor ophenyl ester, 4- fornylben20|c aci d-
Exquipjesr ofayennarauni rWlﬂ‘gﬁl@gftl(@}al geogs F1 and F are, e.g., optionally substituted
di%iﬁﬁlg%lfkgnﬁnyaam{e’g ém%' TR hen ) fe?]gtdatlh eﬁrei%%abgr 1,2-diaminoethane, :

conpoun

1 mmlﬁépraga@t aal pnatdkzeﬁmomm’&mmhfe@reacmﬁﬁapldseuf antdihgound with -

~acids or derivatices ther eof and pyri doxal phosphate
ldgrﬁgpft%s adonddehyde group oF ad Wi At 2 hemiacelplegyenp are, e.g.,

ove, erein § reac
Ny fizongsricoindhideo ngseesn cindhi 45 (4-fosmal- bjSthﬁi’éﬂﬁ\kbfﬂieﬁoxy)butyrlc or a

conpound sel ect ed fro t he %1oup consi sting
4, e @R FHISUBE 1 %lphacketo carboxyhc

‘ fo%‘fe{zlc%?cnacfal | 255 \%&n?m%‘éﬂggjeggaqglﬁgorp%lgﬂﬂdUe%?e&,teégg&mytll?]engow acid-

regar eto car oxyI I c acl se are
preferably alpha ket o carboxyllc acids derived from
A(fcﬁ 11%%&0%{90216%&?&%%& IerlegcT[}ment nl?et &gge%% 1r?vle§1’80rP Igela{tgsutrc])da IIthhod and
a conjugate as described above, wherein the polymer is reacted ‘w1th a bifunctional
compound which is a biocompatible compound selected from the group consisting of

alpha-keto carboxylic acids, neuraminic or sialic acids or derivatives thereof and pyridoxal

. phosphate.

As regards alpha-keto carboxylic acids, those are preferably alpha-keto carboxylic acids
derived from amino acids and can in most instances also be found in the human body.
Preferred alpha-keto carboxylic acids derived from amino acids are selected from the
group consisting of keto-valine, keto-leucine, keto-isoleucine and keto-alanine. The
carboxy group of the alpha-kefo carboxylic acidé is reacted with group Q of the polymer

being an amino group. Therewith an amido group is formed. The remaining free keto
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Preferred al pha-keto carboxylic acids derived from

am no acids are selected fromthe group consisting of
whedosnyabs ne, keto-| euci ne, keto-isol euci ne anpiCT/EP2005/002653

ket o- al ani ne. The carboxy dgtoup of the al pha-keto

' gr%%{ Qpﬁlabﬁ‘raq&ltcg éarbéxﬁﬁ%ﬁaegxay}”tﬁl% 1961%%&% Qi a ?Llﬂ(fftlonal (ﬁﬁoup of the

yner an am-™mo er eVVIt an am

- proteid, & pmttﬁcul'ﬁhen BRI gionp. T]lleﬂ'ewiﬂem @gmotepgrofip flshﬁ)rmed Wthh may be

al pha- k&to carboxylic acid nmay then be reated with a
group of the protein, in particular an
am no group. Therewith an imno group is fornmed which
may be hydrogenated. Accordingly, the present - -
Accovdinglyothe medsamteisvdmioa refetel dala arethcal andry eogiitgateass described above,

d b th r react ed th
' Wﬁgé{tmoqwg?’gl\ég% ]I%!? 'Er‘]n ﬁlé’ﬁﬁf ﬁgw)én%gé¥ﬁﬁ iali CWIaCI ds

. or derivatives ther eof those are preferably
bi oconpati ble, in particular they are sugars found in
Ag hr%andmarahbcﬁﬂ;yds ehidetivatives Nhelanﬂ/ﬂmseCaracmidrdﬂednocrmmmtlble in

YO TR R Y

préfiegredidnboldBEEHS theOialid) BciRlY fafd) OB eyl AblaMii€ doitis rldege E@mpounds .

fulfill - the function as a spacer. On the other hand

shpw m@;n%neéstg ibegamse of thetyemesestaistuse degrer Grislfil thatdenctionasa .
5&?3§n§§e hf:[ %hhg ﬁasesﬁglé gg 1%5&11@% 'Se’aﬁtrhldei:ha aérgup into these

cofﬁ}i@ﬂﬁwm&mgd@éldcﬂvg le@alﬂorQ fﬁalﬂﬁa@ds @ylfsmﬁyinaﬂhe thuman body e. g as
proteins. I'n a preferred enbodi nent, the sialic acid

tepripalyponaspesatifesdn lysan ghalasiof gyleqsy atedanygigisgr oup.
Met hods to sel ectively oxidize sialic acids are known
.in the art, e.g. fromL. W Jaques, B.F. R esco, W '
Tn\ie ptafared éiabdsxhhmdr ahe shatisemid lhayS& 6cl&B0ELy exidlized 32 an aldehyde
and T. Masuda, S. Shibuya, M Arai, S." Yoshida, T.

. E'9%mpzawa, A. Ohno, M Yanashita, T. Honda, Bi oor gani ¢

& Medicinal Chemstry Letters, 13 (2003), 669 - 673.
Preferably the oxidation of the sialic acid may be
Methndutt sdeqhivelyroxidize salic udsmnm kwbtvh ih Hiee amr,r ﬂng fomup. W. Jaques,

f,the The, gpt.i on Xi
B o8 A Vet (D OPEIT Socdv s 880e E o i W Mpsuda, .
SHi\Ba2WINAE, o3IPYBEhilik) eTpoﬁoYﬂﬂ%‘éwaTlAe OB M."Yamashita, T. Honda,
conpounds contain an al dehyde group which can then
Biponganigr& Déedicnal t@ntigiry Letters, 13 (2003), 669 - 673. Preferably the ox1dat1on
of the sialic acid may be conducted prlor to the reaction w1th the amino group of the

polymer.

The optionally oxidized sialic acid, may then be reacted via its carboxylic acid group with

the amino group of the polymer.

The resulting compounds contain an aldehyde group which can then further be reacted by

- reductive amination with an amino group of a protein.

Accordingly, the present invention relates to a method and a conjugate as described above,

- wherein the polymer is reacted with an optionally oxidized sialic acid.
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reductive animation with an amno group of a protein.
Accordingly, the present invention relates to a nethod

war@sa99e% | ugat e as descri bed above, wherei n tPEI/EP2005/002653
pol ynmer is reacted with an7ptionally oxidized sialic

aci d regards ' h te 1t BYP) it i S i . .
s O BB AP FARIRIF € S ol i Riynciona
co®pbinf aivd tigmidoecdBed Wiahihe Bo. do/Pe iz § now-afziymle which part1c1pates in

participates in transam nations, decarbox Iat

trapsgesngtions; derarboanpiAnERRARIZAHAISS Rk PNBRY afm%ﬂgf gions of amino
aci h%g? %hgﬁ Cha g}?P aélélcrﬁ% fenisﬁgéésﬁét Ng, &E YRRt G ofV h &chiff’s base

OTITH 1 on bet ween e amn

betaiel tifdhinb eciiendnzy ceenziie. phosphat e group of the PyP
may be reacted with the am no group of the polyner,
preferably hydroxyal kyl starch, in particular

S f e
Th@i%l %@ gﬁGuB c;fat?1§ g)}fP %%gb@ %‘gﬁcﬁﬁg %@2@% ngh%@ grout'[bhof the polymer,
predfefably ghjzdtpxyzﬂiksd ptatlgi nin fpnrmtdg ahﬁtrhxsfdthsé téegel),  forming a
ph %’)\g)lgggap} t’lf}}e y@% gl%glg e? gégtr@yl The 1rreragtg:d vw%qtgé grtrelﬂ}d group of a

prét&iy; Nﬁnpﬁ% Sofaf Qlﬁﬁéed%ﬁih)mglﬂﬁhl‘ﬂyl‘éﬂﬁ’deﬁ Id & fe@é@edoémbodlment

PyP, the nctional group. of" the polymer is preferably

AR obtheiconingathds HEstP(@p@s@y@ﬂoaam% protein.

conpound as described above. Accordingly, the present
invention relates to a method and a conjugate as
In Qﬁ% bf PS8, AROVihctivhear gbﬁp folfeh® Polymedr is SpreReblye dhtvddubed into the-
doxal Ehosphate herefore, the present invention
PO byatsap %dr@nﬁmﬁ@ﬂﬁﬁdn%ﬂs@ﬁéﬁ@%ﬂﬁ@Vﬁ conj ugat e,
sai d. nmet hod conprising reacting the pol yner,
preferably hydroxyethyl starch, at its optionally
Acuidihg@gdhe pebsentrigvention vél4tss & xmu%«j asohpghedsfdestibed above
t he 8@Wup consi sting of acjdic alcohols, carbonic
whereas fhernplymer i secieddth pyidgralerhosphts ner  deri vati ve
conprising at |east one reactive carboxy group,
reacting said polyner derivative with at |east one at

- Themdst, thef prosnt dmahticw ajso ualdtes do gi methad pdl prowucing a conjugate, said

derjvative conprising an al dehyde
megle%ﬁoral?nsanga B R the PO %ﬂppzﬁ?g abiy yerorsry! aﬁ@i}pat its optionally
ochﬁ%ﬁ gu&B R&UINGitk @e%rﬁl%dnl‘l Q0déthd §Fbrh AP ig¥Sip@onsisting of acidic

oup or a keto group or a hem acetal group,
alaohb]lspcwbd)mc cliwsteirs aid yzakdds, ftyigie & ablynfendletivagigl cogrpuspg at least

| ong rrs%ﬁwg rcarboxy Ol %/%g{b}? g%écl ﬁ}agt %ﬂcﬁ é’ﬂf}’ﬁ %]nvgtll hmd%g}éas? one at least,

bifu@&Eddal BorhPSudCloy 106 adilyért ddBrative comprlsmg an aldehyde group or a

keto group or a hemiacetal group or a functional group capable of being chemically

~ modified to give an aldehyde group or a keto group or a hemiacetal group, optionally

chemically modifying said functional group to give a polymer derivative comprising an
aldehyde group or a keto group or a hemiacetal group, and reacting the polymer derivative .
comprising an aldehyde group or a keto group or a hemiacetal group with an amino group

of a protein via reductive amination. .

Accordingly, the present invention also relates to a conjugate comprising a polymer,
preferably hydroxyethyl starch, and a protein covalently linked to each other, obtainable by

a method of producing a conjugate, said method compriéing reacting the polymer, at its



10

15

20

conprising an al dehyde group or a keto group or a
hem acetal group with an am no group of a protein via
w0 e@soi9ee ani mati on. Accordi ngly, the presentPCI/EP2005/002653
invention also relates to &conjugate conprising a -
% amﬁ%x $tn ls8lk6Bd ﬁ%ﬂgt}@ b@t Bbkisti
Opggl\]/% e%}%lfl&effr&ié%%teg each ﬁg nobt ai nabl e by g% o isting of
acitid hioohals, qar‘tmhmdmgexa and raqzoﬂgm,eto gwé d paiyntey dlerlvatlve comprising at
conpri sing reacting the poly i fsoption
16"1:?& PR 2BE Ve R P Ot Ao RE S0 ROt B ST Bl e ot least
EtiHaP WBmpORR ?ot bivg aoﬁolﬁﬁbfj bériviise rb@hﬁ)ﬂsi‘ﬁgrﬁoﬂd&yde group or a
i esters and azolrides,. t0 give a polyner derivative
keth lgmupsolng hemibesdalt grone areadtmationgla gtovrycagrbla pof bemg chem1cally

g BREd Dbt RS BB e kbbb e 3 pRRpLiaL BuB! optonaly

ch%!idal’l?tﬂq&ﬁfﬁﬁé@ﬁlﬁsﬁlﬁ&m@iﬁl gﬁﬂﬁr’[}é%ﬁ\f@ B PoByradr @eriv@iee comprising an
group  or a hemiacetal group or_a functional group

' aldréwd@ gmumor ladkietygionp ot & dleiyacaisli gfaupdandyreasting the polymer derivative

BB SR ead S BT R T R R SAy 2 Rpine o

oftaGréieMevia riiciivesmiafion/at i ve conprising an al dehyde
group or. a keto group or a hem acetal group, and

reacting the polymer derivative corrprl sing an al dehyde

A éﬁ%ﬁi@c (g%an?plg ng g c%?&?ndoﬁav% ae lﬁﬁ \guﬂf 0}';‘*'1pant ati%n@t&)nal group F»

ern vi ninma

‘wisiple & d*h&z@ckﬁ)rgi{f@aroﬂd&ly@le W@, eh@ya b@npodndrieiingralamino group as

group F1 and-a functional_group F2 which is oxidjzed ,
Fitag @bﬁéabydram@ﬁwegre%@ﬁpﬁ ;An epectalapielsd sHanpigV dgh-diamino-

2-@%&1 @ﬁ%ﬂg%p éaOT‘Hi]s Rida ﬁo exa ré;?(’ﬂfl %ﬁysﬁt@l@ 8xﬂ159&?a§e%ts which

cially pr e )
ar@ elpabitconty ponypriing. thd bets Iqodrd&yt ammormyulbm amaideb;dievgrbhp Preferred

: sui t abl e oxi dati on agents which
OXé‘iﬂ’i’\?érrFffgﬁ&tSt%%Pﬁéq 198 B by ALk gRbR lqda%aﬁé%pﬁaém gepferred is

sogfhu@y Beng)c[a%‘é Wcﬁdls %éfgﬁﬁ)lyo gl%?&f B¢ 5, l?éoﬁs @Qllruh@l‘lj atigs solution has a

such as. al kal i ne per i odat es. speC|a

. prefepkeé iodaik ccmcsmitatmmqﬁ érono ¢ 60 mylcmorequ@feeaikéy diloly 1 to 25 mM and

cspri By BTS00k BoPor et g Chriclhes Gtiad £ 5 teperature of from
0 1A @ pedferaBBl fYorth 063 *CUnd 2P AN DrEBRBE Rbth Y to 20 °C.
preferably of from1l to 10 Oxidation’is carried

out at a tenperature off fromO to 40 OC, preferably

Tl Bt B e RO R et By Phast ne

25

30

sufthis18) héBod. EBCldceddaryi, Xlhd! Eslymer aterilvgiaed ms}eoeSptets@bth@d prior to the
nmet hod. | f necessar e pol yner derivative may be

isqjntén b atdeastonn mﬁabl%énqt

If the polymer derivative is precipitqted first, it is possible, e.g., to contact the reaction
mixture with at least one solvent or solvent mixture other than the solvent or solvent
mixture present in the reaction mixture at suitable temperatures. According to a
particularly preferred embodiment of the present invention where an aqueous medium,

preferably water is used as solvent, the reaction mixture is contacted with 2-propanol or

-with a mixture of acetone and ethanol, preferably a 1:1 mixture (v/v), indicating equal

~ volumes of said compounds, at a temperature, preferably in the range of from -20 to +50

°C and especially preferably in the range of from -20 to 25 °C,
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i solation by at |east one suitable nethod. If the
pol ynmer derivative is precipitated first, it is
w@owsiopdoes e.g., to contact the reaction m xt uUPET/®P1005/002653
at | east one solvent or sol’¥ent m xture other than the
sol vent or solvent mxture present in the reaction
m xture at suitable tenperatures. According to a
Is¢latidd ofittrrpolymeeti@ivatise endyost omried olit bpe ﬂﬁﬁbker}irocess which may
i nventi on where an aqueous nedium preferably water is
compEi§e gBE SomgEmRtepst AECHBREHP 8 Rrefpked sTRLQHMERTRI{RY igeent invention,

' thgmtphgr @eirpc{e‘mfﬁﬁxgér abf)lﬁrsw stelqh%eﬁcfﬁ ti{reeregét}@f?ﬁ% glgﬁllenréuxture of the

re@diodl mwmhra neRh,0é.gS aqdecnxs ripropaisgl mixtare] byfmesmtabteemethod such as
pr ef er abl t he range of from.-20 to +50 OC a
coBuETianI & BRestiBnal § 1oHONhEalgeseBr A oRIVSET Cgriygive may be
sughekt%al & LoR@k tt]fb%trﬂéﬂtyﬁﬁﬁ \Aﬂse ra.hvﬁér‘ﬁ%afﬁ%ﬁt b AR centrifugal
a suitable process may conprise one or
filatien sbeppresfre oifttiratipm, 0 i@ pcmhengeedc]rafnma‘dxgr@hv, ofevetdsed phase

crGispie el HbL pRLEn el BT et BbhifSatdn, ieiipe to an even

m&*é%rét%ﬁﬁa leBIbolIntdnd! Be Wepdlate® pOlymeR QleaPatEreds Bir QRAMPed, preferably

‘m xture, by a suitable method such as centrifugation :
ag@msf waterapic then| lyophidizesh natlls‘th@psol‘temé cerlpal of & ysettianeproduct is

sugfg éﬁl’( tlo\éfﬁacgf){dér}g}‘f gjdﬁg Ei’ gc%tl gﬁsipg?lge ﬁlroﬁgétnfﬁ})hﬂfsatmn may |
b dakrfigcduit antetipeit@s D fidnt 20 {or 38 iQMrefeablycofdhange to 30 °C.

chr omat ography, reversed phase chronmat ography, HPLC,
MPLC, gel filtration and/or |yophilisation. According

Tllie P?e'gerﬁv goeﬂﬂ% Ca186 %ﬁfer etg f‘dﬁg&g &épngxﬂg g@ﬂﬁ%@@&?ﬁ starch and a

erivative Is
pra@al nsherwiat leyrdroayaticyl hmc}i YO pdmﬁld:(t &dthum iobidiZeel Rdhcmgltend via an.
content - of the_reactign product sufficiently lo
amgide ohplagg tooat fiest esshEkng p%lillffqué‘gt Soscgpslmklz compound being

tenperature o C, prefer om 2
crossliaking @om“pbampbﬁng think edh viaraini aznmt]rﬁm: ME]/(HT amsinb dinkage to a protein,

' ad%ﬁtﬁ%{ﬁ& llnicé(cPQ#ﬁ Afnlr %?nfdlfgﬂltkgg%?bg s&cdhd 'cﬁ%s]%’ﬁ&n%‘%or%l?ound is)eud second IA

B N M TN T T ——

Et‘?‘orfﬁﬁkéﬁ Q%& Rk &£B6hd! ér@ss@iﬂkﬁ‘@ c@ﬁlpbhﬂ(!l( P48 pteferfbly employed '

|rst Cross | |ng compound, sal d crosslinking

, ascmrqadmxgl del algeladiei o1 &etal b1y hériaketdl, vhereaprefaratde as a carboxy and

Li.n cond c sslinking conmpound, said second
aldshy: 55?‘1“}?&‘%%128 e| ng |inked via an azonet hi ne
and/ or am no Ilnkage to a protein, wherein the first

' crossllnklng conmpound was preferably enpl oyed as an
Thi present invention also relates to conjugate, comprising a protein and a polymer or a

derivative thereof, wherein the polymer is a hydroxyalkyl starch (HAS), having a structure

accordmg to the formula

N Prétein’
H .
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functionalized conpound and the second crosslinking
conpound was preferably enpl oyed as a carboxy and

w@b@siyxdes or keto or hem acetal, nore preferabP@I/aB2085/002653
car boxy and aldehyde functi’dnal i zed conpound. The

w}f%&&ﬁ w ,t £ RtY(f“ %J &Sﬁeﬁﬁ& %g@ﬁ) obRof R ﬂi}f&&gﬁifﬁkyl roup, a hydroxyaryl

rote mer or” a deriva

grdi\ipe radqud; oxMamﬂeyl rgrolkpeorpm Ihydmxyalkaral gyn{lpd)aymgj@ﬂ fr@malr th10 carbon

stk AP IERALY AUACORER GHoR AR b ETHRe PRI CHE(Ebly hydrogen or

hy 6309618 Rydr oxyal kyl “group, a hydroxyaryl group,
v I56%35/Idrgxyar aal?y group or a hydroxyal karyl group

- witeanin Agisai dptionally substitDtedalitean, Lrenshed apd/ef eyalisihydrocarbon residue,

opﬂ§ gcz)nﬁnﬁ%{s r% %gdr oogij/: e%%oatgpoﬁ%hn%ﬁég\/ﬁ%r [;rgferex)l frﬂm 1 to 40,

m&@t frSrefblyY 8RB 1d ditiR6ke préfoRdly frbfan ees! raao/pwfeﬁaw fr6m 1 to 6
rocar bon resi due, optional |y co r|S|n%g ) | east
Bl

hy
mesn @retfenab}yo@@mrh to Rzattey. atorommnd fesoe@@l prefes ywargoggiom, L being
e preferably from1l to 20, nore preferably
1npﬁ%%urfrﬁgleo nore preferably from1l to 6 nore
preferably from 1to 2 carbon atons and especially

preferably 1 carbon atom L being in_ particul.ar gHQ. 5
Theressnt suientipholsnrelates 49 senipetter csnprisingoh PiRjeipend a polymer or a

. defig t?rérré of, gr. EEh ?Léépcg%lﬂeﬂs Q%y}ﬂf@&ﬁ&gl &atlf {(%@t),;l%’agf}n&a structure - |

erein ynmer s roxya
ao&ﬂ&ﬁ@toﬂ&ﬂbngua structure according to the fornul a
wherein R, R2 ang R are i ndependently hydrogen or a
hydr oxyal kyl roup,Ra hydroxyaryl group, a
hydr oxyar al kyl' group or a hydroxyal karyl group havi ng
of from1l to 10 cqrbop atons, preferably hydrogen or a
hyd@6§yaLk . Ore eferably hydrogen or a
hydr oxyet Byl g d mherequLl and L2 are
i'ndependen Nra Hidttlted) —+HIyealGC——N——Protein’
branched and/ or cyﬁ dcar bon resi due, opﬁhon&ily
conpri sing at groat om conprising an ’
al kyl, aryl, aréikyl heterdalkyl and/ or het er oar al kyl

A R PR O R L R R—
gr@ﬁffaeﬁ%oyyyafrﬁlfeym glroﬁﬁ) 0119 h‘&@fo‘?{?ﬂkérty? rg{soupaﬁhqrmg of from 1 to 10 carbon

43

- atoms, preferably hydrogen or a hydroxyalkyl group, more preferably hydrogen or a

hydroxyethyl group, and

wherein L; and L, are independently an optiorrally substituted, line;rr, branched and/or
cyclic hydrooa:rloon residue, optionally comprising at least one heteroatom, comprising an
alkyl, aryl, aralkyl heteroalkyl, and/or heteroaralkyl moiety, said residue having from 1 to
60 preferably from 1 to 40, more preferably from 1 to 20, more preferably from 1 to 10
carbon atoms, and

wherein D is a linkage, preferably a covalent linkage which was formed by a suitable

functional group F? linked to L; and a suitable functional group F; linked to L;.

The present invention also relates to conjugate as described above, 'wherein L, is -(CHp)n-
withn=2,3,4,5,6,7,8,9, 10, preferably 2, 3, 4, 5, 6, more preferably 2, 3, 4, and
especially preferably 4.
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the strucf e

wherein Dis a |inkage, preferably a coval ent |inkage
whi ch was fornmed by a suitable functional group F
wo Rovkeoko2® L1 and a suitable functional group PFCT/EPWe£002653
to L2. The present inventidm also. relates to conjugate
as described above, wherein L1 is -(CH2)nwith n = 2,
3, 4, 5, 6, 7, 8 9, 10, preferably 2, 3, 4, 5, 6,
THeDsresdnt afvenadn ylsd reldtes 4o cajogats pedesatibyd pbafeewablein L, comprises
4. The present invention also relates glgf conj ygate as ..
andeRignalE SUHRRIY eSUbRHETeS; YL neishyr Pudera %‘b@*yg napicy containing 6

caﬁi&nt%&{lé/, Lszlﬂ%ﬁ{r% éﬁgéﬁg%?}%gﬁ@ elp,. pr eferably an aryl

nol ety contal ons, L2 being especially
preferably C H4. The present invention also relates to

conj ugat.e as, descri bed above, wherein i.s.selected from '
Thenledihi 5 SRS 14080 FALEY (CSe HBD S BHRIGS GOt CY ISP BI g selected

1 ,6,fC- C-bonds; the thio group or the .
frﬁ{jggeg%rsﬁ% RRb &f

roups; - al kyl sulfonic acid hydrazide, aryl
sul-f oni@-Cadoublhyatrdaoic eC-tdple-bond$ esgromatic C-C-bonds;
am no-thi gal cohol s;, azides; 1, 2-am noal cohols; - the
animno &F‘%g}io SFg4P 05;ﬂlegl@’rdffwgr9fé%s’ of .the anino groups

conpr i siiBg shifenié héid GiybFagidénartl suNdnicsdétdhyaizaAde; noal Ky
groups, am noaryl group, amnoaral kyl groups, or
al kar | yla?ididem oups; the hydroxyl ami no group -0-NH 2,
or deriyvatives.of .the hydroxyl anm no group conprising
] %’?ﬁ coﬁ{EiSNH-, such as hydroxyl al kyl am no
gr aups,azigedsy oxyl aryl am no. groups, hydroxyl aral kyl am no
groups, or hydroxal al karyl am no groups; al koxyam no
gr oups, 12y © groups, aral kyl oxyam.no groups, -

o ALK VLR, S840 156D BOTPHLAR Mg compri e
group, stQefieGhit MHWheheisrantinodk D @ourss, amimaivl iggoup, aminoaralkyl
© groups, or alkarlyaminogroups; : | |
- the 11ydroxy1amino group -O-NHy, or derivatives of the hydroxylamino group
comprising the structure unit -O-NH-, such as hydroxylalkylamino groupé,
hydroxylarylamino - groups, ‘hydioxylaralkylamino ‘groﬁps, or
hydroxalalkafylamino groups; |
- alkoxyamino | groﬁps, aryloXyaﬁniﬁo groups, aralkyloxyémino' groups, or
alkaryloxyamino 'groﬁps, each comprising the structure unit NH-O-;
- - residues having a carbonyl group, -Q-C(=G)-M, wherein G is OorS, and M is,
| for example, |
-~ -OH or -SH;
- an alkbxy group, an aryloxy group, an aralkyloxy group, or an alkaryloxy
group;
-~ an alkylthio group, an arylthio group, an aralkylthio group, or an -
alkarylthio group; |
- ‘an alkylcarbonyloxy group, an arylcarbonyloxy group, an
aralkylcarbonyloxy group, an alkarylcarbonyloxy group;
--  activated esters such as esters of hydroxylamines having imid structure

such as N-hydroxysuccinimide or having a structure unit O-N where N is



10

15

20

25

for exanple, ~ -CH or -SH, an al koxy group, an aryl oxy
group, an aral kyl oxy group, or an al karyl oxy group; an

wWa@bdoglop® group, an arylthio group, an aral KyPCTEP2005/002653

group, or an alkarylthio group; an al kyl carbonyl oxy
group, an 3wl 65 DRAYSRYYcEhRHRd &I vathabky |G aRBAPUbRAY, such as
group, an al karyl car bonyl oxy gr oup; . activated esters .
such as estagyloxpf chygpeundsl awithes hwhsh@ltddm arybt wesidugr esuch s

h N- d
ohit o N i RBRER SRt R R RhER I o,
W th G = O and hebis @is.absd#f Br NS G dhederpatoRRHRASS or O;

wth a substituted aryl residue such as
pent af |-DGH-dPheayINHPEL-ani t rophenyl or trichl orophenyl ;

‘wher ei n. is absent or NH or a heteroatom such as S or

o - H2, or -NH-NH; -NO2; the nitril group;
car.bonytheﬁﬁﬁy@@ulsruch as the al dehyde group or the keto
group; the carboxy group; - the -N=C=O group or the

- N=C=S cgrhomp! gmumﬁuchas rfeféll@qhaé@groslu@ﬁtlﬁsl<qtmsrovpnyl :

i odi de . brom de group or triflate; -CCH,
-(C—NHf%% érg%pﬁ% > groups -(C=0) -CH2-Hal wherein Hal
Is-C, theNeC= Dgre@l—ﬁ@hb S@C*S grcﬁhpgul fide group

conprisi.ng the structur -
pr vinyl halide groups sucﬁ as the vinyl iodide or the v1nyl brom1de group or

triflate;
- -C=C-H;
- -(C=NH,Cl)-OAlkyl
- groups (C—O) CH,-Hal wherein Hal is Cl, Br,orI;

- -CH=CH-SOy3 |
- a dlsulﬁde group comprising the structure -S S-;
O
—N l
- the gfoup , O : >
F
- ' the group ON NO,

and wherein F; is a functional group capable of forming a chemical linkage with F;
and is preferably selected from the above-mentioned group, F» preferably comprising
the moiety -NH-, more preferably comprising an amino group, F; ~preferably
éomprising the moiety -(C=G)-, more preferably -(C=0)-, more preferably the
moiety -(C=,,G)-'G-, still more preferably -(C=0)-G-, and especially preferably -
(C=0)-0, D being particularly preferably an anﬁde linkage. |

The present invention also relates to conjugate as described above, having a structure

according to the formula
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the group the group and wherein F3 is a functional

group capable of formng a chem cal |inkage with F2
war@sio2ops ef er ably sel ected fromthe above- menPCDRRI05/002653

group, F2 preferably conpri’8ing the noiety -N+, nore

preferabky conprising an anmino group, F3 preferably

conpriisiing the nmoiety -(C=G -, Onore preferably

Has C=0 m)rHacmeferany t he iety -(C=Q-G, still
nore p pﬁpg eg?ﬁ.g j,aldy pr feragly -
(C=@)© gﬁtl &[zyér y pr erabl;r W e

‘ £sent invention also rel at'gps
conj ugatke as deseri bed above, having a str P
according to the fornmulan = 2, 3, or 4, R4 béing
i ndependent |y hydrogen or a met hoxy group, agd m &
in case R4 is hydrogen and m="1 in case R4 i's

n A2} ey, RTbeing hefepaidently épdiogen at asgleﬁlekﬁigﬂmpt and m =0 in case Ry
conjugate, conprising.a protein and a polyner or a

lsaﬁﬁiflogﬁ}ﬂffemﬁleﬂ’e@ﬁewghﬁxx he polymer i's a
hydr oxyal kyl starch (HAS) and the protein is a
granul ocyte colony stimulating factor (G CSF), having

The mesant investiare also dela’g:s tto cohjagditey mmlzrlm praein and-dNpelymer or a

derlégé\(/) 'erré%g I_v%;\g?e?{)/ qﬁ%ﬁer&% ragqya %@Y&I EWE Hn%gjg proteinisa

rmﬁh&%@&ﬁgny} ﬁuhﬁletn@@faxf@ (GRYSP, hdvigk £ RENNNE aBedr8Ak it®the formula
react’i on, wherein the nltrogen atomis derive

from an am no gr oupHay "t‘he?gr‘ot_ﬁ'r‘nprqtﬁ@ present
nj

invention also relates to te as descri bed

above, wherein the hydroxyal k&%_st arch i s hydroxyethyl
whareindhe carhen somsefrihe Mot HerNar doderived diom %aléﬁkyyd@fgroup which

wi{ By RSO0 B B HPESY, EeRhE kBl HBROHE W whercin te

NH—Protein

~ nipogdrenaliy dafvetl fom dn hmmti’@oilplﬁf theprateipr ef erably of

from4 to 70 kD.

The present invention also relates to conjugate as described above, wherein the

“hydroxyalkyl starch is hydroxyethyl starch.

The present invention also relates to any of the conjugates as described wherein the
hydroxyethyl starch has a molecular 'weight of from 2 to 200 kD, preferably of from 4 to
130 kD, more preferably of from 4 to 70 kD.

The present invention also relates to conjugate as described above, wherein the protein is

- selected from the group con51st1ng of EPO, G-CSF, IFN alpha, IFN beta AT 111, IL-2, IL-

3, myoglobin, SOD, and BSA, preferably from the group consisting of rhEPO, thG- CSF,
rhIFN alpha, thIFN beta, thAT III, rhIl-2, rhIL-3, myoglobin, SOD, and BSA, and/or from
the group consisting of A1AT, factor VII, factor VIII, factor IX, tPA, and APC.

In the methods for preparing a conjugate of the invention the conversion rate in the above
described methods may be at least 50%, more preferred at least 70%, even more preferred

at least 80% and in particular 95% or even more,‘ such as at least 98% or 99%.
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The present invention also relates to conjugate as
descri bed above, wherein the protein is selected from

W0 b@sgeep consi sting of EPO, G CSF, | FN al phaPCT/ER2005/002653
beta, AT Ill, IL-2, IL- 3, 7yogl obin, SOD, and BSA,
preferably fromthe group consisting of rhEPQ

rhG CSE, r hl. EN bhet
ThF ﬁp}ﬁjugat'eﬁf}%c&rggg ltcgJ E%ds{fengﬁ)a %Aﬁ‘e atnlgégrS'O / %ule,( %]\}enzrp%reéoreferred
at RAKSTO9 b, @f/elﬁnbl%'rprefe@%ﬂ% 1odkt 9084 ai phrtivhlat at 108R198% or at least
I X, tPA, and APC. In the nethods for preparin
99%opyreght @ mstst preéerrasyanboediments dhecesiegaissgnay e 30@% RUi® i.e. there
ods may be at | east 50% nore
arel?o 'dtggﬁ OdBTetg fE%& 0% even nore preferred at | east
80% and in parti cuI ar. 95% or even nore, such as at

| east 98% or 99% The conjugates according to the
Therefeugt @C@ﬁ?‘%t%@gogter |a%i B PEesentdnveatian %]ﬁﬁ I,rgla’[es to a composition

WRE SR Sfnalind 382 kol BRAGK for BT IRG, PRACERL B, Bgup of te

copjugate(s) may eostt legat slewt-%q esab atirepraferrécheat least J'ﬁ@gwt &(s even more

prSJPRRERt IEH BT G b DRIGRGDiseric) GRbTRGE ShaEts mhf gl & most

préfERSERhbMURA, HR R RRitR! 1ﬁ£}e§oﬂsﬁt 8f ﬂfé'ﬂaﬁfutgﬁﬂe&‘)‘ Mhidghamount of

may conprise the conjugate(s) of the invention
thanveyugate(s)lie L@0otrb. of the conjugate(s) may be at | east

50 wt-% even nore preferred at least 70 wt-% even

nore preferred at least 90 wt-% in particular. at

. AdcBrisitg BPantkher Yopkct, e predslt iBRnHbn alko rélbted td@ebnju ate as described

preferred embodi nent,” t he conposition may consi's r
ab@¥reok B IsPugaRe( gbtamable byt hancdising describers fevnjuiyag @ag@)od for the
0 o anot her aspect, the present
ueW%gégglﬁ%ha §%Ore gggQO a conjugate as descri bed
above or a conjugate obt ai nabl e by a net hod as
described, for use in a_nethod for the.treatnent of
Aceorginglyrghe Bresephimrentiontjatesiocapharmagaytical [FempoEtamcomprising in a.

'thér%a %ﬂ&él&neffe%lu% g]iﬁﬂﬁrﬂ aacoﬁ\.?% E%B;fsedjets}f ?@Jgta%8gg 8 5 Eblﬁﬂ,%ate obtalnable R

erape I've anoun
by@ﬂﬂﬁh@ﬁﬁs&ad@@rﬂﬁ&lsabméaed above or a conjugate,
obtalnable by a nethod as descri bed above. The term
"t herapeutically effectlve annunt as used in the

Thé Q&hﬁ%ﬁe\%ﬁ]ﬁf} L{%Qﬁl}péﬁ ‘?i% Vi Lok Qe ﬁ'rft?g ‘é?nt{a)& Jrid Present invention

anount I'OVI ra eutic efrec

" relatesdot ihan a&min’ad;vhwh qmmaﬂeso ltharqg:utm reffect for a given cond1t1on and

25

30

35

ad1n1mstrat1on regimen.

Thus, in a preferred embodiment, the pharmaceutical composition further comprises at
least one phanﬁaceptically acceptable diluent, adjuvant and/or carrier. Preferably, this
pharmaceutically ac'ceptable dilueht, adjuvant and/or carrier is especially useful in IFN
alpha, IFN beta, EPO, AT III, G-CSF, APC, A1AT, tPA, Factor VII, Factor VIII or Factor
IX therapy.

All protein-HAS conjugates of the present invention are preferably administered by iv.,
s.c. or i.m. routes. The specific route chosen will depend upon the condition being treated. -
Preferably, the conjugates are administered together with a suitable carrier, such as known

in the art (e.g. as used in the first generation/unmodified biopharmaceutical, albumin-free
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k treaFeéf theapstignig dadivi

: (fatlents and vary dependi ng: upon
' O

Thus, in a preferred enbodi nent, the pharnmaceuti cal
conposition further conprises at |east one

w@basoeaoesit i cal |y acceptabl e dil uent, adj uvant PEIEPIN5/002653
carrier. Preferably, this ghar maceutl cally acceptabl e

o g B BB Gy e PR, o

s. d; Bﬁphéﬁﬁ@h OThé/ kd u1rE&lesage\)(kzilll defenfant the severithefamy comlition being
pr ot ei n- HAS con léglat es of the presen{ invention

fl]eﬁe@aprgg,, the metgoq:of gministratiprn, yge(rgs and the like.
ThERRi Peﬁ%%fsfo Gs aﬁe‘toees%{mgﬁ A Wr%ét dg%%g %q%eﬁgﬁgg% neral knowledge

con |t|on e|n rea era ugat e
are adm ni stered together with a suitable carrier,

AGTBRE P R UPH e PeRis HeaitT e, s 0 thEhuse o HaS,

n -
k) D ATSEReH LGB R5pD 414D ST ottty o s
pr(l;tmn, comJu@tec obtamab]eda/t d meathodlas dBR(I]]led ebb\cd:owhgnem/\ihle Iprotem is EPO,

fof %Béjaa‘r’ SN A AR ?qrég{‘,gﬁagg%%{(}lfea‘}]g@?e' kbt S8 W atopoietic
dy§ﬁ1ﬂbﬁ6r§&1’s@l§ib1@"&>rﬁ%@&’ses flsded HRrdibke. The skilled person -
"is able to establish a. correct dosage based on his

gener al know edge. According to another aspect, 'the
on.al se_rel ate

, : s ,
o R PR IR g PP AL O BeE gutes. The
spevifie rétASchodgeh e¥iirdebend @pdnbhp coh@tibn Geip Uekated, The administration of .

obt ai nabl e by a nethod as descri bed above, wherein the
erythyppeietiniisofpay ist preferabdy doapas aeit of aoforraulﬁéldn c,egnemmg a suitable
o fek S 0
bl 8 o DAL TERl AL b BAZER o AGTEPERY S otuion

and/fdmamuﬁhhﬂataﬂﬁﬂamf Tae yéduireg Qio@tglenwills’@é ﬁf ﬂﬁoﬂlrﬁs sufficient to raise the
preferahly by parenteral routes. The_ specific route
hepinseh oiPriierie pah avilh pery ﬂ%néeedinonothe lseveitly of dba eendition being
tredted, A fﬁhﬁ&r ?taﬂﬁﬂnﬁr‘atl%ﬁx:%&{ 91? PR 1& 'T%gfo%i)éz? of ‘ﬁle treatment with
prefera done as part orrru ation ¢C
thes Lplhﬂhdm&utlealr t@npositiomh oﬁsthle uireent@r um prefautin, arﬁ 1ncrease of the

ble dilyent, such uf fered sal jne _sol
hebialobin $aili Alpis BT uhAuRobhE Heqbopear oy dhsihpmaceutical

coﬁ%ohﬂoﬁ‘ M@a&ﬁﬁﬁ&é@ M a tv@ayr @BhSe tﬂ%ﬁﬂgﬁfﬁ?ﬁs Qgitb tmc?éas?s between

everity o
eneldrenidt 1. 6nmmgl/hgert weekt dfi thet hemogobiodvabfe exceeds 8.7 mmol/l, the

adm ni's t|o ed and t he The ect of, the

S, HoRld 86, pRertRE Rk Snt] (5] neduiiendn £fiyn 04 peIpfe8.1 mmol.
Thie NY&Apds@or S)fpt'héfi%"véihioh an Pkéi@fae@s aséf it he fUﬁﬁﬁ]%&p'sﬁnable for
val ue of nore than 6.8 mml/1 in"the blood. For th

subquéan,gﬁm Qi datiavengys or parenteral 1nJect10n For this, suitable ex01p1ents and

carriers are e.g. sodlum dlhydrogen phosphate, dISOdlLIIn hydrogen’ phosphate sodium

chlorate, polysorbate 80, HSA and water for injection. The comp051t10n may be

. administered three times a week, preferably two times a week, more preferably once a

week, and most preferably every two weeks. Preferably, the pharmaceutical composition is
administered in an amount of 0.01-10 pg/kg body weight of the patient, more preferably
0,1 to 5 pg/kg, 0,1 to 1 pg/kg, or 0.2-0.9 pg/kg, most preferably 0;3-0.7 ug/kg, and most
preferred 0.4-0.6 pg/kg body weight. In general, preferably between 10 pg and 200 pg,
preferably between 15 pg and 100 pg are administered per dosis.
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conposition may be adm nistered in a way that the
henogl obi n val ue i ncreases between 0.6 mmol/1 and 1.6

wonwsh29per week. | f the henogl obi n val ue exceRUFEB2085/002653
mol /1, the therapy shoul.d8be preferably interrupted

h Acéb'i]&lng o En HEIP 9% bt nth?% rH?en{ Sill%lt@i’l" &sdt r@iqfék/ t% thENBse a HAS-,

sitiron of I's preferably used in a
prefe@aibhnlaaHiE;Snpxswnt abhjagaite rassddscmhe&inémws wra HAS-apeeforably a HES-

or. parenteral i on. ui.t abl e, exci pi ent.s
ProfEi CeRiREdter %btaméfﬂé%g s %V&eﬁféﬁvﬁhﬁéﬁﬁ% e Pfo"em is G-
csf ORI P ean, hasgiakry O SR ALl B chaciiosd b
redocsdphanstopoietiayor hemade fiinstier, exid Idrsesierlpm"sraévlyméémg a result of

preferably two tinmes a ref er abl once
chepaghers o Ao IR A PobUT YRS WRGRE. CHrDRGrgpenias or
leukfigisphar maceut i cal conposition is administered in an

anount of 0.01-10 ng/ kg body wei ght of the patient,

nor e preferably 0,1to 5 ng/kg, 0,1 to 1 ng/ kg, or

Ao Rt PR PR SH LAY Wil K, PO TPt mas,

prefir&b1§r APIRS- ﬁ%&é&ﬁ%nﬂﬂg atdlasadbc Bl AbvePsed EH[&S’-I yp1eferably a HES-
bet ween 15 are adm ni Stered per

profis | conjEeiss o n%tagnabdﬁ by mhcaispieé@smbﬁ@ aBPE eYiherein the protein is

g R RO S R e S

preferably a HESprotein conjugate,. obtainable by a
-met hod as descri bed above,. wherein the protein i

Accrdng tp @nOthﬁréame@ﬁ@ sheanpent Bventiqroalpe trklet tortBe Wth%f a HAS-AT I u
corﬁégaa ngncfes 1be% QJOS(IQ roqe£ P?&@i)?b%l’ﬁ%&@fkg&y o%te[ugé%ll’é: %9 a method as

ic or I nmune di sor

 deferibédr fablihe pedpagatonr ﬁSaJIme(hcfamdnerfmt tter aipatmentadf & Ol heredltary ”

t herapy, infectjous d|se sevgre chronic

defigigncyo Q’@HQ*QCCB}SN%G#@%%% B NFRFN T INGANE rinaeqeRary arterial.

" by z{%g f(ﬂﬁf? E?%‘Bad)ﬁég&i Yovd BOFEBEG FluliBgtitin ¥aEma oFBastrointestinal

efera ot el 0~ conj ugate as descrl bed above
sur@erya dh:b%é‘mmarrrdefmnraahﬂcylaa cblE@ﬂatmne(MQjomdﬂg‘astls as well as for the

bt t hod d b d
DreseERen o o Rl BTG R aSSpyRea T OHRN gD, e Phiriaceutical

coﬁ?gélﬁﬁlfrﬁtgﬁ}gﬁé?ﬁ et s eaf !PI?%nJGEatQ € mabéﬂtﬁ)nﬁnay therefore be used

cor other aspect, e present invention
ﬁnah&mpmqkmeas to the use of a HAS-AT |IIl conjugate as
descri bed above or a HAS-protein conjugate, obtainable
by a nmethod as described, for the preparation of a

AT ARE HnoflRF dspéet! BRAPFBEY Bbverion! hlso hlash tarde use a HAS-
preferably a HES-protein conjugate as described above or a HAS-, preferably a HES-
protein conjugate, obtainable by a method as described above, wherein the pfotein is

A1AT, for the preparation of a medicament for the treatment of emphysema, cystic

_ fibrosis, atopic dermatitis, chronic obstructive ’pulmonary disease (COPD), and/or

bronchitis. The pharmaceutical composition of the invention comprising the HAS-A1AT-

conjugate of the invention may also be used for these purposes.

‘According to another aspect, the present invention also relates to the use a HAS-,

preferably a HES-protein conjugate as described above or a HAS-, preferably a HES-

protein conjugate, obtainable by a method as described above, wherein the protein is tPA, -
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defici ency, veno-Cccl usive disease, burns and heparin
resistance in coronary arterial bypass Gaft (CABG

W@ 008092028 bowel perforation resulting fromtr aP@EEP2005/002653

gastrointestinal surgery; @Rssem nated intravascul ar

forciﬁé‘gfé:[{ﬁtaheﬁ o? Dlfehicand Pfor ?I%Dc?éaﬁnélﬁ otBlylocadial ﬁ[faltctbe(heart attacks),
tion of mcro-c ormat | on associ at ed

thrumbbmb ,ahiioarbot:indo tupyor thdsmh dmmetﬁsp&cmllymnb@wtarteml diseases.

conprising the HAS-AT |1l conjugate of the invention

may therefore be used for these purposes. According to
Ac@ﬁx‘aﬁl{%e ko 32P@ES aspdre eregl%@ént' AVEMInOBIsE! BRidsetAtRS uk® a HAS-,

se a HAS-, preferanly a HES-protein conjugate as

praferablyi b Sbwign monmgbﬁ&Sas dercebet abdve ar H@ﬁﬁot}@cﬁrably a HES-

PrsiRereB et et BT BT E RY T PO PG e B s APC,

for TR gSI B AFERtoA U 4 NBeditARénTEmRL B tRARRNMECHB seveYS sksis, thrombosis,

fibr atopic dermatitis, chronic obstructive
thrpnnlbncmbcvlyn oF gecalé%ve{ GRS, espregiady opelosive pierial disgeses.

phar maceutical conposition of the invention corrprl si ng

t he HAS- Al ATconj ugate of the invention may al so be :
Acdslthd @ dnBBSE ABppOBRS preAEfOmTEMbnt alsaneldxer t(ﬁ&}i@@lfse a HAS-,

t he present invention ano relates to the use a

prefereblyr & BIES-RotEs, gopmealenas. desctibed ebews @r‘echAﬁedpram a HES-
progél i Eﬁ.\gﬁtg, gtg/tg%%l@%o d&e%ﬁ%s%e?%ﬁgﬁ%@b@% rein the protem is IFN

) as descri ove, ‘wherel n'the
alphaofoithe pephfdfioh of athediparegariat t]c&ntre:aftmmtmfdeuﬂan’ﬂna efgo hairy cell

eIt GUICHLC ERARESHETRoleH Mo o B RF VD AT aLdGeuial lymphoms,

- carteel, %aéakéin(ﬁﬁq{nﬁ§h1‘é Fr‘%eﬁf st Ablafb R %ﬁ@%e}?e@ﬁi%oé 'dEQmﬁ@ hepatms B

anct her aspect resent 1 nvention also reflates
and blerouschepatiis®S., preferably a HES-protein conj ugate as

descri bed above or a HAS-, preferably a HESprotein:

conj ugat e, Obtaihable by a nmethod as descri bed above,

ABRILS Ro tAASHHRS Qlts c'ﬂ R ?Pegentf Biveitht® BIsEPRIAL &0 1R Be a HAS-, |
medi cament for t ‘treat ment of severe sepsi s,

pretfknablybmsHES-ptdte:mcan@moas d@sanbcxi: ebd s meacHASaslersferably a HES-

orGiBihaen AP 5, Bk Y AR Py & SR M bt is TP

betlahfordseppdidfon offd SkeicaRkMt f@l e Sretn@dng of @il 88 éRsi@Spreferably
descri bed above or a HAS-, preferably a HESprotein

relapsipgifpame of wiltilnsderesipy a met hod as described above,
wherein the protein is IFN al pha, for the preparation
of a nedicanent for the treatnent of |eukaem a e.qg.

ThBapreyent ehvention also relates to the -use of a HAS-Factor VII conjugate for the
preparation of a medicament for the treatment of episodes in hemophilia A or B paﬁents

with inhibitors to Factor VIII or Factor IX.

The present invention also relates to the use of a HAS-Factor IX conjugate for the
preparation of a medicament for the control and prevention of hemorrhagic episodes in
patients with hemophillia B (e.g. congenital factor IX deficiency or Christmas disease),
including control and prevention of bleeding in surgiéal settings.

The invention is further illustrated by the following figures, table and examples, which are

in no way intended to restrict the scope of the present invention.
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 to thymanufaeipres insiue

| eukaem a, chronic nyel ogeneous | eukaem a, nmultiple
myel oma, follicular |ynphoma, cancer, e.g. carcinoid
wo cops92928tal | gnant nel anoma and hepatitis, eg.PCIEP2W0#002653
hepatitis B and chronic hepatitis C. According to
anot her aspect, the present invention also relates to
the use a HAS-, preferably a HES-protein conjugate as
Shogedescriptonafshelgures HAS-, preferably a HESprotein
conj ugate, obtainable by a nmethod as descri bed above,
wherein the protein is IFN beta, for the preparation
Figlfe Pa Medi cament for the treatment of multiple
scl erosis, preferably relapsing forns of nultiple
sclerosis. The present i nvention aI so relates to the

Figlg'f%ela%&%\?ﬁ %ﬁg@g ! \{P{gs %?ga LR o¢§ I&? ugﬁ t& p;%&ﬁcieg QCcording

to Inenmnei2 i@, N&ipo@eﬂ@t Fangd sMdildphoresib) a()((SelI SufeaLbek Mini Cell
VITI or-Factor I X The present iInvention also rel ates

(Invigogeme Guahdd, oKarlsthias. Phandra 1Cengesih; Bidat Bowesr Syimpdy (CONSORTnv
a r t
TSGR0 PR TS R0 4200 S rumin
buffee amrldubllng zofdiienyg (botio hydtm deal GrhbEH] Klarlkmw,db) Wemmsyd atcording
Chr i st mas. di, seasﬂ% i ncluding control and prevention
yi cal settings. The invention‘is -
further illustrated by the follow ng figures, table

and exanpl es, which are in no way intended to. restrict
Lanc e Sdhp‘eimfnatltae JeeBhe@Plus3v@mviirogerShiontit,de sutsrilps, ilynMolecular

anal ySrGEBinits Y Socd ed o fpta BVHE Az £8%%s 1o, 28
accor dirq 7td, B4am g3 311(@) Neupogen(r). For gel
el ectrophoresi's, a XCel'l  Sure Lock M.ni Cell -

LangBvi tGrode rprod, aficrr kewjugasionDpf a@eC Ciespegen®)4ith HES as
- power sup Turnhout, B) were enployed. A
D206 Bids ‘?Fﬁﬂé égﬁaflﬂqggﬁ@r with a MOPS SDS running
Laan@fferG.@SPfﬁgﬁﬁg RatgRndi tions (both Invitrogen GrbH,
Karl sruhe, D) were used according to the manufactures
instruction. Lane A: Protein marker SeeBl ue(r)Plus2

(I'nvitrogen GrbH, Karl sruhe, D) Ml ecul ar wei ght
marker fromtop to bottom 188 kD, 98 kD, 62 kD, 49

. FighR 1188 kD, 28

Figure 1b shows an SDS page analysis of the HES—G-CSF conjugate Iﬁroduced according

" to Example 2.1(a), Granocyte®. For gel electrophore51s a XCelI Sure Lock Mini Cell
~ (Invitrogen GmbH Karlsruhe D) and a Consort E143 power supply (CONSORTnv,

Turnhout, B) were employed. A 12% Bis-Tris gel together with a MOPS SDS running
buffer at reducing conditions (both Inv1trogen GihbH, Karlsruhe, D) were used aocordmg

to the manufactures mstrucuon

Lane A:  Protein marker SeeBlue®Plus2 (Invitrogen GmbH, Karlsruhe, D). Molecular
weight marker from top to bottom: 188 kD, 98 kD, 62 kD, 49 kD, 38 kD, 28
kD, 17 kD, 14 kD, 6 kD, 3 kD. ‘

Lane B: Crude product after conjugation of G-CSF (Granocyte®) with HES as
described in Example 2.1(a). |
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kD, 17 kD, 14 kD, 6 kD, 3 kD. Lane B: Crude product
after conjugation of G CSF (Neupogen(r)) with HES as
wale@sndsesl in Exanple 2.1(a). Lane C. G CSF stPRCT/EPZ05/002653
material. Figure Ib Figure8tb shows an SDS page ‘
'y CSF conjugate, produced -
(r:a%orzéngt &Jéggﬁﬁ%m . 1(a), Granocyte(r). For gel
el ectrophoresis, a XCell Sure Lock Mni Cell
- (I'nvitrogen anH, Karl sruhe, D) and a Consort E143'
power supply (CONSORTnv, Turnhout, B) were enployed. A
Figé?%%Bi s-Tris gel together with a MOPS SDS runni ng
er at reducing conditions (both Invitrogen GrbH,
Karl sruhe, D) were used according to the manuf actures

Figpio HPtGhS BRGAES RIS SR T NGO (P eqie) pRiiced according
to @{ e F7.0M) ! Qp.dsF b&qﬂ%rﬂurﬁﬁg kB-CSB thmgzesls@leallﬂ'g the same
|CD 28 kD, 17 14 kD, 6 1dD D. Lane B:

cha@rcttmtsupsr em@m c«aﬁmrcmiom]odggﬂﬂmpogm@;. @Fgel electrophoresis a XCell

OIS —

(CONYORENR, THANGuAB) SRPe RAGRYRNAA VISUS B THb gelHEgeth& W a MOPS
conj ugat e, produced accor di n% t o Exanpl

e b ‘
SDsenungmg (et et redaciogroonditiony @sthéﬁ’(lftrag@y thtg&, ?éﬁaﬁsmhe D) were
a t| HH%ECI al pr.oduct Neupogen(r).
useﬁ%?&ﬁéiﬁl&t({) Elctlﬁ%b ocrt{élls%?%n%a Sure Lock Mni Cell -
(I'nvitrogen GrbH, Karlsruhe, D) and a Consort El 43

Lakoby b BoRie dnetar SaLARRIG (v oken %ﬁpﬁﬁ% . v Molecular'
buf ferg, gh{ %)QH&%@I% Rg;dﬂotﬁo%ﬁl (189t%H '%me@ﬂﬁp , 38 kD, 28
2 d u acturés .

Karl'sru according td the man
i nstr ud] BhkD ] BhieD /6 kPy ®kBi n marker SeeBI ue( r) PI usZ

Laggker OF e”rﬁr%“&'i'@ét*éﬁé%%éﬁ%mf) @&5@4 BsiBoics 03y NaOAe.
KD, 38R p25.0. |
Lane C:  Crude product after conjugation of G-CSF with HESIO/O.7 in 0.1M NaOAc
. buffer pH 5.0. | |
LaneD:  Crude product after conjugation of G- CSF w1th HESSO/O 4 in 0.1M NaOAc
- buffer pH 5.0. ‘

LaneE:  Crude product after conjugauon of G-CSF with HESSO/O 7 in 0.1M NaOAc

" buffer pH 5.0.
LaneF:  G-CSF starting material.

Figure 3

Figure 3 shows an SDS page analysis of the HES—G-CSF conjugates, produced according'
to Example 2.2, G-CSF being purified hG-CSF having essentially the same characteristics
as the commercial product Neupogen®. For gel electrophoresis a XCell Sure Lock Mini
Cell (Invitfogen GmbH, Karlsruhe, D) énd a Consort E143 power supply (CONSORTnv,
Turnhout, B) were employed. A 12% Bis-Tfis gel together with a MOPS SDS running
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kD, 17 kD, 14 kD, 6 kD, 3 1dD Lane B: Crude product
after conjugation of GCSF wth HES10/0.4 in 0.1M
wol@so9es f er pH 5. 0. Lane C. Crude product afPE&F/EP2005/002653
conjugation of GCSF with BES10/0.7 in 0.1M NaQAc
; t
bultdt beERlkiRy ﬁth O BotTifodh A, REASHRE %vagéodse@ according
toltlaermaﬁlfac(mmslmsp'nctmmt after conjugation of GCSF with
HES50/ 0.7 in 0.1M NaOAc bufferpH 5.0. Lane F. G CSF
starting material. Figure 3 Figure 3 shows an SDS page

LBl YSirotefn h@&eﬁ%@éEﬁ’e@@Fus@@ﬁﬁ@éeﬁan%fp‘Kb&@ﬁlhe D). Molecular
accor di ng to Exanple bei n urified hG

havi ng vesghgnharked ﬁomltepstaﬂvettcm‘al&&k& 9§tk|D;£62d@3,t4f9ekD 38 kD, 28

mrer 0 r For gel
g?ectré‘?ﬂ&?g@ 3%@%&?%%%3& l_ock M gl Cel |
Lafnb i t f&ﬁ@éﬂ plodlk affRrdosijughGon BY GROSF avifopsiaized EiFS3 0/0.7 in 0.1M
power Suaﬁ?A . ((CONSORTNnv, Turnhout, B) were enpl oyed A
&

12% Bi NN vg‘é@l pEb38t her with a MOPS SDS

R ML s A Y5h0R R0 LS PPl S ot

manuf aq{dgLesbufkstoEs D on. Lane A: Protein marker

SeeBl ue(r)Plus2 (I nvitrogen GrbH, Karl sruh \
Lagg Qs c ulG@pdee leﬁﬁt ST ICOPURRNR pbE-EF Fath @ﬁdlzr@éiwo@% in 0.IM

kD, 62 | dD, 28 kD, 17 IcD, 14 1dD, 6
| dD, 31\?%% %L?f %Eg’@:r ude product after conjugation of

Lafe BSF Wit OS¥i sttirdiegmiaieial/ 0. 7 in 0. 1M NaOAc buffer pH

5.0. Lane C. Crude product after conjugation of G CSF
with oxidized HES50/0.4 in 0.1M NaOAc bufferpH 5.0.

- Lane D Crude product after conjugation of GCSF with

oxi di zed HES50/0.7 in 0.1M NaOAc buffer pH 5.0.
Figure 4

Figure 4 shows an SDS page analysis of the HES——G-CSF conjuga‘res produced according
to Example 2.3, G—CSF is Neupogen® or Granocyte®. For gel electrophoresis a XCell
Sure Lock Mini Cell (Invrtrogen GmbH, Karlsruhe, D) and a Consort E143 power supply
(CONSORTnv, Turnhout, B) were employed. A 12% Bis-Tris gel together with a MOPS
SDS running buffer at reducing conditions (both Invltrogen GmbH, Karlsruhe, D) were

used according to the manufactures instruction.

Lane A:  Protein marker SeeBlue®Plus2 (Invitrogen GmbH, Karlsruhe, D). Molecular
Weight’marker from top to bottom: 188 kD; 98 kD, 62 kD, 49 kD, 38 kD, 28
kD, 17 kD, 14 kD, 6 kD, 3 kD. ”

Lane B:  Crude product (i-N) according to Example 2.3.

Lane C:  Crude product (ii-N) according to Example 2.3,

Lane D: . Crude product (iii-N) according to' Example 2.3.

Lane E: Crude product (iv-N) according to Example 2.3.

LaneF:  Crude product (l—G) according to Example 2.3.

Lane G:  Crude product (ii-G) according to Example 2.3.

Lane H:  Crude product (iii-G) according to Example 2.3.
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Lane E: G CSF starting material. Figure 4 Figure 4
shows an SDS page anal ysis of the HES- G CSF
weonsogaees, produced according to Exanple 2. 3PCTEPEES/002653
i s Neupogen(r) or G anocyté&¢r). For gel
ctr Peknik niz. Cel |
‘ f‘ﬁv.t?g{glg%ﬁ%%%@%scfﬁﬁﬁg% an%rba%onsort E 143
Lapoever SNgupbgen®ONSORTNv, - Tur nhout, B) were enployed. A
12% Bis-Tris gel together with a MOPS SDS r unni ng
buffer at reducing conditions (both Invitrogen GrbH,
Kar| sruhe, D) were used according to the manufactures
instruction. Lane A : Protein marker SeeBl ue(r)Plus2
Figured t r ogen GrbH, Karl sruhe, D). Ml ecul ar wei ght
marker fromtop to bottom 188 1dD, 98 1dD, 62 1dD, 49
kD, 38 1dD, 28 1dD, 17 kD, 14 1dD, 6 1dD, 3 IdD. Lane

%re@'éh@@vs REGDI ?ag(e' mhbysﬁczﬁ“@ﬁéiﬂﬁs—t@csxaﬁﬁjuga@s ?preddeaa ‘ﬁccordmg
. Crude produc ||-I\¥ according to Example 2.3

to ﬁxampimaé, gr@m being piiiting hecGDr Bhvige ceentlliibe sune Sharacterstics

as l‘tﬁ% SOIIEIneer? Rlbc?gkgﬁ: &)8§ n}ﬁ? I\gé)r g 8% %9@1@&%0%%@é1f81%’e%;ock Mini

Cell gnvﬂuﬁgaq GmuEr, udelspiiRy D9 tand iz €&AsoREBIRd0vET tsﬁplﬁy FCPINSORTaw,
Lane H Crude product (iii-G according

T@@m B) wvese cmalered- A 6% @Sﬂrrksog?éttogqtl%ﬂr@ylﬂaéd\ﬂpé’snﬁDS running
R DR B RTRAE) AL BTGP i

to et ahestes pistdog@d accordi ng to Exanple 2.4, .G CSF
being purified hG CSF having essentially the same
characteristics as the conmercial pr oduct Neupogen(r).

L QrA gelPrS!eﬁPg%EH?%fe@B %%%v@b‘ h M Disnf! b). Moiecular o

I'nvi t rogen Kar sru nsort E143
power sumglhtyn@x@é]\@ﬁﬁ%p to buttomno U8 kB) 98y 62ridd,o40ekD, 38 kD, 28

12 8 S Saf St NP oS running

LRSI L@%de Poawer(6i) us&stdag ¢ Edhmgle 2.4.

Lane C:  Crude product (v) according to Example 2.4.

Lane D: - G-CSF starting material.

Lane E: Protem marker SeeBlue®Plus2 (Invitrogen GmbH Kaﬂsruhe D). Molecular'
Welght marker from top to bottom: 188 kD, 98 kD, 62 kD, 49 kD, 38 kD 28
kD, 17 kD, 14 kD, 6kD 3kD ‘

Lane F:  Crude product (ix) according to Example 24,

Lane G:  Crude product (vﬁi) according to Example 2.4.

Lane H:  Crude product (vii) according to Example 2.4.

Lane I: G-CSIL“ | starting material.

Figure 6
Figure 6 shows an SDS page analysis of the HES—G-CSF conjugate, produced according

to Example 2.5, G-CSF being purified hG-CSF having essentially the same characteristics

as the commercial product Neupogen®. For gel electrophoresis a XCell Sure Lock Mini .
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to the manufactures instruction. Lane A: Protein
mar ker SeeBl ue(r)Plus2 (Invitrogen GrbH, Karl sruhe,
wmroosihbdoexul ar wei ght nmarker fromtop to bott oPCT/EBRB05/002653
kD, 98 kD, 62 kD, 49 kD, 387kD, 28 kD, 17 kD, 14 kD, 6
{
Py 0, R D s 500 Gpio(cONSORTo
TuEnhanplBa Rert. erhpinpedD:A COUSBisTHSs gehtpgatice mithl a M éﬁ% DS running

bR 3t PRGLE SRS RO 4V B G oA ST ) Qe gsed according

to QL. qfacg@@sllﬁgmc%nko 62 kD, 49 kD, 38 IcD, 28 1dD5
17 I%), kD, 6 Id), 3 IdD. Lane F:. Crude product

(ix) accord| ng to Exanple 2.4. Lane G Crude product

EJ%VI ) 3?‘&%‘?‘&%%@& % eéx‘%%ﬁé’e%%ﬁlwq_og%g%{&ﬂg(@%ugé 019}‘ CMolecular

st art ' %1glﬁﬁh%&1te@|ﬁon’flt%1fcﬁb&to‘fm ‘OLEBEKTD, SRDS 62RDSES KRGS kD, 28
anal ysis of the HES- CSF conj ugate, produced

accordl@lebDEk‘hhﬁlél@:ék% CSF being purified hG CSF
t t th
LapgHnor SR PRt ateokdin SRR ESEE, ger ° 7 1

Lafd €et r CpOSF eBitingamMeahll Sure Lock MniCel | (Invitrogen
GrbH, Karlsruhe, D) and a Consort E143 power supply
( CONSORTnv, Turnhout, B) were enployed. A 10%Bis-Tris
gel together with a MOPS SDS r unni ng buffer at
reduci ng conditions (both Invitrogen GrbH, Karl sruhe,
FigyreWer e used according to the manufactures
instruction. Lane A: Protein marker SeeBlue(r)Plus2
(I'nvitrogen GrbH, Karlsruhe, D). Ml ecul ar wei ght

F 1%@6[;? %ﬁo&lf Qﬂnsb@g; ?g 69&951419@ th@&%ﬁﬁﬁﬂotetf@ c&ﬁ%at&%pfdﬂ@cecﬂ&cordmg

! lcD 14 kD, 6 I
to Bxar@pll@dle6 ﬁowcg@l: tleattamhodisisg K@GH)&nrp Leck Msini Cali dIn@itrogen GmbH,

'Kaﬁ’sﬁg, az(ntdl Q onsoﬁrﬁﬂ’j' power supply (CONSORTnv, Turnhout, B) were

employed. A 12% Bis-Tris gel together with a MOPS SDS running buffer at reducing
conditions (both Inv1t10gen GmbH, Karlsruhe, D) were used according to the manufactmes
instruction. Samples w1th a volume grater then 15 pl were concentrated in vacuo to this

volume.

Lane A:  Protein marker SeeBlue®Plus2 (Invitrogen GmbH, Karlsruhe, Dj. Molecular

wéight marker from top to bottom: 188 kD, 98 kD, 62 kD, 49 kD, 38 kD, 28
kD, 17 kD, 14 kD, 6 kD, 3 kID.

Lane B: Conjugatlon of IL-2 with aldehydo-HES synthesized as described in Example
1.9.

Lane C: . Conjugation of IL-2 with aldehydo-HES synthesized as described in Example

1.10.

Lane D:  Control: IL-2, treated with sodium borohydride without aldehydo-HES.

Lane E:  Conjugation of IFN-alpha with aldehydo-HES synthesized as described in
Example 1.9.

Lane F:  Conjugation of IFN-alpha with aldehydo-HES synthesized as described in
Example 1.10.
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L G A B D o

Figure 7 | Figure 7 shows an SDS page anal ysis of the

HES - Protein conjugates, produced according to
wEx@sdm2®2. 6. For gel el ectrophoresis a XCell|l BUF/EP1008802653

Mni Cell (lnvitrogen GibH88Karl sruhe, D) and a

43PVt R s
SDS running buffer at reducing conditions (both
I nvitrogen GrbH, Karlsruhe, D) were used according to
t he ‘manuf actures instruction. Sanples with a vol une
Fi%ﬁ‘?tser then 15 m were concentrated in vacuo to this
olu

nme. Lane A: Protein nmarker SeeBlue(r)Plus2
(I'nvitrogen GrbH, Karlsruhe, D). Ml ecul ar wei ght

. . marker from to baqtt.o 1 cD, .98 kD, 62 IcDh 4 .
Fighes Shavi nSDIAEe saysie phike PR Sotgh popiEsey produpsihacording

to gsémgglg{: Z;J?gfédécﬁlé}] efEe‘)c(ﬂ%hl%%é@ilsf g;@fﬁwg %%M%y 0N BIVERSben GmbH,

ane C nj ugati on o

- Katlsrube Dy harall d eGymbortHES S yavhe sy @ONSOBInbeduinhout, B) were

R B ki e o O ol s SR e rducing

cor@t‘iﬂ)ﬁéQ(BBﬂhQEivi@tfogben?d}ll% heurMtdble, BY dehyeied Berénp tt@ﬁl%}rﬁeﬁﬁlfactures

_ as described in Exanple 1.9. Lane F: Conjugation o )
insfrepdicgl. Sampldst with b debiype gHEs thgmi hedi wers escediaiad; ibewgicuo to this
volium Exanpl e 1.10.Lane G Control: IFNal pha, treated
W th sodi um bor ohydri de w t hout al dehydo-HES. Figure 8
Figure 8 shows an SDS page anal ysis of the HES-
Prot ei n conj ugat es,@roduced according to Exanp
14

le 2.6. ‘
Lapyf: geProfeia apaphSecdd ne®Rlusdélovitogee Grabil, I@aﬂﬁrut;% ). Molecular

power gvg%g]lpy n@fo ,Eoﬁnrorl?ﬁolug{%, agé\:g?égieﬁ{n%ll’%gé%?’ 3& kD, 28.
12% Bi kPJt7 §Dgéd kbogeDhekDwi t h @ MOPS SDS r.unni ng -
buffer at. reduci '

‘Lane B: Conjugation otn &-3 Wiﬂl aldehydo-HES synthesized as describcd in Example

1.9. ‘
Lane C: Conjugationjof IL-3 with aldellydo;HES synthesized as described in Exalﬁple
| 1.10. A | E
Lane D: Control: IL-3, treated with sodium borohydride without aldehydo-HES.

Lane E:  Conjugation of Myoglobin with aldehydo-HES synthesized as described in

Example 1.9. :
Lane F:  Conjugation of Myoglobin with aldehydo-HES Js“ynthesized as described in
| Exampie L. | |
Lane G:  Control: Myoglobin, treated with sodium borohydride without aldehydo-HES.

Figure 9

Figure 9 shows an SDS page analysis of the HES—Protein conjugates, produced according
to Example 2.6. For gel electrophoresis a XCell Sure Lock Mini Cell (Invitrogen GmbH,
Karlsruhe, D) and a Consort E143 power supply (CONSORTnv, Turnhout, B) were
employed. A 3-8% Tris-Acetate gel together with a Tris-Acetate SDS running buffer at
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conditions (both Invitrogen GwbH, Karlsruhe, D) were
used according to the manufactures instruction.

wE0pl0e2928v t h a vol une grater then 15 ni were PCT/EP2005/002653

concentrated in vacuo to t8?s vol une. Lane A: Protein

' red%?i%é%r@ﬁi%ﬁé *dﬁ&fl)lﬁkitﬁ%%gﬁ I(ﬂﬂl@)l?,r RUAGuRIDDY WKL .h%djgégcgrding to the |

ecular weig rker fromtop to bottom 1
makifac@8skiytrisBok D, 49 kD, 38 kD, 28 1dD, 17 kD, 14 kD,
6 kD, 3 kD. Lane B: Conjugation of IL-3 with
al dehydo- HES synt hesi zed as described in Exanple 1.9.

| LakPRE fCPr_o@de‘i'ﬁﬁg S&Hfcdbiud gl;ﬁ/ﬂrogkﬁ eNsIe; KeSsruhe, D). Molecular
escribed in ample

synt hesi zed as 1.10." Lane D:
Cont r oWeight afyket s éap i bdttowndiSSrkIibotfokyd6? 4B, WP thih B8 kD, 28

al dehydq- : : jugation of Myoglobin wth
al dehyglg’- @st‘ﬁ?ﬁe@@gg?@s described in Exanple 1.9. ‘
Lakd@Be FCofjaBatitass B@A%tmglhﬁmmwsyﬂhadi%amsouesgﬁe%d in Example

synthesi zed as described in Exanple 1.10. Lane G
Cont rol-9. Myogl obin, treated w th sodi um borohydri de

wi t.hout al dehydors B QU Lgur . S
L 0O LoRy B AR B ik SR P TS S 2O ot dn Example
. according.to Exanple 2.6. For gel electrophoresis a >
XCell Sure Lock Mni Cell éj nvi trogen GrbH, Karlsruhe
Laxs) DandCanieglnBSAs treatad whtseriusybpsphy qridenstyerhgidehydo-HES.
Turnhout, B) were enployed. A 3-8% Tris-Acetate gel
together with a Tris-Acetate SDS runni ng buffer
atreduci ng conditions (both Invitrogen GrbH,
.Karl sruhe, D) were used according to the manufactures

- FiguredPuction. Lane A: Protein marker SeeBl ue(r) Pl us2

(I'nvitrogen GrbH, Karlsruhe, D). Ml ecul ar wei ght
marker fromtop to bottom 188 kD, 98 fcD, 62 kD, 49

Figoly 138 shally aB8SKBS, pige kibalydid ofihe GIHSEProfid conjugates, produced

acég):édsigg ?Aog}geﬁ% I g %é#ﬁ? géal\ e\f\éc%rgpl?cl)rgs?sh Xgio(fe'ﬂESSurg igct:lpf/ﬁllnz 8&1 &ivitrogen’

| GmbH? Karlsruhe, D) and a Consort E143 power supply (CONSORTnv, Turnhout, B)

were employed. A 12% Bis-Tris gel together with a MOPS SDS running buffer at reducing

conditions (both Inﬂzitrogen GmbH, Karlsruhe, D) were used accordirig to the manufactures

- instruction. Samples with a volume grater then 15 pL. were concentrated in vacuo to this

volume,

. Lane A: - Prbtein marker SeeBlue®Plus2 (Invitrogen GmbH, Karlsruhe, D) Molecular

weight marker from top to bottom: 188 kD, 98 kD, 62 kD, 49‘kD, 38 kD, 28
. kD, 17kD, 14 kD, 6 kD, 3 kD. o ‘
Lane B:  Conjugation of SOD with aldehydo-HES synthesized as described in Example
1.9. '

Lane C:  Conjugation of SOD with aldehydo-HES synthesized as described in Example

1.10. \
Lane D:  Control: SOD, treated with sodium borohydride without aldehydo-HES.
Lane E:  Control: EPO, treated with sodium borohydride without aldehydo-HES. '
Lane F:  Conjugation of EPO with aldehydo-HES synthesized as described in Example
1. | |
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1.9. Lane C Conjugation of BSA with al dehydo- HES
synt hesi zed as described in Exanple 1.10. Lane D
W@0us/004928 BSA, treated with sodi um bor ohydri deP@i/EPm$/002653
-al dehydo- HES. . Figure 10 Fi gore 10 shows. an SDS page
Lan@ (Rl yuo%g@% tibHef E@S} with l ®h§d S-PIESUgatRSize@ b O deefifed in Example
according to Exanple 2.6. For gel electrophoresis a
XCel | 1Sre Lock M ni Cell (I nV|trogen GrrbH Karl sruhe,

Lanéf—zﬁ, nh JuCo ?lg&;‘ﬁf E‘éﬁ_—gﬁeg@\é\g Sﬁ%@yﬁ’ BI(I AEST r| S d as described in

t oget t]g;iranmg hga MOPS SDS running buffer at. reduci ng

~condi tions (both Invitrogen GibH, Karlsruhe, D)
Langded ddupigiiing efo IEN@eWam\uﬂlaékdehﬁé@ -HEst ﬁmhqsgﬁd as doscribed in

Sanpl vol une grater then 15 nmlL were

conceﬁ:f%‘rag} idlﬁlg vacuo to this volune. Lane A Protein
LanB8! kerCopeeBl IFR(bat Ll tteattd (Hitviddhmg boroBntiie ¥hkiows aldehyddHES.

Mol ecul ar wei ght mar ker fromtop to bottom 188 IcD,

98 kD, 62 kD, 49 kD, 38 IcD, 28 IcD, 17 IcD, 14 kD, 6

kD, 3 kD. Lane B: Conjugation of SOD with al dehydo- HES

synthesi zed as described in Exanple 1.9. Lane C
Fig@ealugat i on of SOD with al dehydo- HES synt hesi zed as

descri bed in Exanple 1.10. Lane D: Control: SCD,

treated with sodi um borohydride without al dehydo- HES.

n n hygQdiphsmeiao

Flg‘l“% %Esthog‘;lgdgelﬁoéd% e %ﬁgisggfvc\%ﬁj sl BOLG L e Sproduced
accaiddgtty dxabips %ﬁnﬁdr@l gledrahombsiscr XOeldl Sure Iockiyine Cell (Invitrogen

O BB DR CopBy 2145 o 8Py 16 OIS0 B, Turhout, B)

Werg‘%ﬁi Hi ars-9d; TIE’M@&E@ g@! Edgeﬂfeid SARAOT AR CEMURIIISS khiffhg buffer
escri bed in Exanpl e 2

at 1educ1ng COIldlthl’lS (both Invitrogen GmbH Karlsruhe, D) were used according to the

manufactures 1nstruct10n.

Lane A Protein marker SeeBlue®P1usZ (Inuitrogeu GlubH Karlsmhe D) Molecular
“weight marker from top to bottom 188 kD, 98 kD, 62 kD, 49 kD, 38 kD, 28
kD, 17 kD, 14 kD, 6 kD, 3 kD.

Lane B ‘Conjugation of AT III w1th aldehydo—HES synthe31zed as descrlbed in

. Example 1.9. , '

Lane C:  Conjugation of AT II: with aldehydo-HES synthes1zed as descmbed in
Example 1.10. ‘

Lane D:  Control: AT 111, treated with sodium borohydride without aldehydo-HES. -

Figure 12
Figure 12 shows the in vitro results of Example 4.

In the diagram, the x axis shows the concentration in pg/ml, the y axis refers to the number

. of cells /100,000.
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35.

Lane |I : Conjugation of |IFN-beta wi th al dehydo-HES

synt hesi zed as described in Exanple 1.10. Lane J :
wW@ous004928 | FN- beta, treated wi th sodi um bor ohyReT/@#R2005/002653

wi t hout al dehydo- HES. Fi gu¥é 11 Figure 11 shows an SDS

page analysis of the HES - Protein conjugates,

produced according to Exanple 2.6. For gel

* In thel ddagrawptho feldowsing af@eviatiowy isfardek M ni - Cel |

nvitrogen Kar| sruhe, D) .and a Consort 143
G_CSE(K%:]"ZI suppl y PRIPRYS aﬁ'meﬁﬁ‘)gﬁtafgoéaméﬁ? g&%%ﬁ%éd. A
G-CSFBRA3TT i s- Acefake sgffind Martibieused fohtha chhjugatd e ErtuepBS

runni ng buffer at reducing conditions (both Invitrogen
G-CSFAD7 Kar | sr obem@ifigleNevlagsa® according to the

n ctures instruetign. Lane A Protein marker
G’C%E@gie(r)ﬂ E}g%-n%qcﬁé?cilgglao&gg H, Karl sruhe, D)
Mol ecul ar wei ght marker fromtop to bottom 188 kD, 98
lcD,’ 62 IcD, 49 kD, 38 IcD, 28 IcD5 17 kD, 14 kD, 6

kD, 3 1cD. Lane B: Conjugation of AT IIl wth
Fi al[ hydo- HES synt hesi zed as described in Exanple 1.9.
18Yhe C Conj ugation of AT Ill <w th al dehydo- HES

synt.hesi zed as described in Exanple 1.10. Lane D:
Control: AT 1], treated w th sodi ym: dri de,

SDSPAGE albHyarovEEaN gL HEDPpged Cro Sk Rovding o Firample
vitro resuyl f TR dizags 1t REpRaréeei (L-6B ;
shows the%é%%%égﬁ%ratl o‘%{g?lﬁr%g?%%}ﬁglhjy ?)?As I;Se}f)ers to
t he nunberl.5% of élel indicated Gatihs were Hesatiediyy aliyafilthegion, dried ina

fol |l owi ng abbreviations refer to F/ A32
conj ugat e §e({)\?@p?é‘fié’&er%\@&§]'e§i%éo%ﬁ'f§%¥a§ _alg%ége L
G CSF/ A33 G CSF starting nmaterial, used for the

conjugate of Exanple 2.5 G CSF/ A57 non-nodifi ed
Neul asta(r) G CSF/ A58 non-nodi fi ed Neupogen(r)

Figure 14: - - MALDI/TOF spectrum of G-CSF (see Example 3)

Figure 15: . - MALDV/TOF spectrum of HES-modified G-CSF (see Example 3)

‘Figure 16:

Figure ‘16 shows results of example 5 (anélysis of the crude ol AT-HES conjugates

* prepared as described in example 5.5 by gel electrophofesis). '

For gel electropﬁoresis a XCell Sure Lock Mini Cell (Ihvitfogen GmbH, Karlsruhe, D) and

‘a Power Pac 200 power supply (Bio-Rad; Miinchen, D) were employed. A 3-8 % Tris-

Acetate gel together with a Tris-Acetate SDS running buffer at reducing conditions (both

Invitrogen GmbH, Karlsruhe, D) were used according to the manufactures instruction.

Lane A: Unstained SDS Page Protein Marker 6.5-200KDa (SERVA Elektrophoresis
GmbH, Heidelberg, D) Molecular weight marker from top to bottom: 200 KD,
116 KD, 67 KD, 45 KD, 29 KD, 21 KD, 14.3 KD, 6.5 KD;

Lane B: Conjugation to aldehydo-HES as deséribed in example 5.5;

Lane C:  Conjugation to HES as described in example 5.6.
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Fi gure 13 SDS- PACE Fl owt hrough and el uate of
HES- nodi fi ed G CSF according to Exanple 2.5 after
wa@ boosoeoegyr aphy (see Exanpl e 3) on DEAE- Sephar BREEEI00S®B)2653
; 1.5%of the indicated fragtions were ‘desalted by
Fi%llr%'ﬁfi Itration, dried in a SpeedVac and were applied
nto a 12. 5% pol yacryl am de gel. Figure 14: MALDI/ TOF
spectrum of G CSF (see Exanple 3) Figure 15: MALDI/ TOF
Figapet? showofestitSofradinfiled (Gdpls (Sthe fEactiopd B13)6 Foltpgred after Ion
16: Figure :16 shows result f exanple 5 (analysis of
Ex¢hopge %P&WPIP-)E@G%S’HI’ER}%\SQS prepared as described in
exanple 5.5 by gel electrophoresis). For gel
- el ectrophoresis a XCell Sure Lock Mni Cell
Cofdlitivhs fon gehel&tighoiésisises figpee 1B) and a Power Pac 200
power supply (Bio-Rad, Michen, D) were enployed. A 3-8
% Tris- Acetate gel together with a Tris-Acetate SDS
Lahd! RN NGndMhEEISTR Pagdughiam SRkt 6 Srmokip (SERVA! ER@@dphoresis
GroH, Karlsruhe, D) "were used according to the S
manuf aGmbtle $leideibaradd) Moeleculon sveight waasker fie tap® Meftpan: 200 KD, .

A

LahoBt ONFrag@éh BD, 116 KD, 67 KD, 45 KD, 29 KD, 2 1 KD,

14.3 KD, 6.5 KD; Lane B: Conjugation to al dehydo-HES

LaagCdeslteftiadClin exanpl e 5.5; Lane C. Conjugation to

- HES.a ~bed in exanple 5.6.Figure 17: Figure 17
Lag?l@\'/\ssl?rggt?ﬂ%{dsﬁof exanple 5 (analysis of the fractions

LaPdEC6 EatfiecCs®d after |1 on Exchange Chromat ography (see
exanple 5.7) Conditions for gel electrophoresis see
Lap¢ fur efrpetio Ghe A: Unstai ned SDS Page Protein Marker

- 2 RVA El ectrophoresis GrbH, Hei del berg, D)
Laﬁ%ﬁécu agﬁo\/\ll{eéght marker fromtop to bottom 200 KD,

- Lad H: K¥rabtlokOp 45 KD, 29 KD, 2 1 KD, 14.3 KD, 6.5 KD,

L B. F ' Bl '
Lanéjl ?e AlArTa(%tTICO lgiotherapeutics Inc., Framingham, MA, lot No. 080604A)

Figui‘e 18:

Figure 18 shows the residual enzyme activity vs. concentration plot of Prolastin® HS ‘

" (Bayer Vital GmbH, Le\'/efkusen, Germany, Lot No. PR4HA43), AIAT (GIC

Biotherapeutics Inc., Framihgham, MA, lot No. 080604A) and a HES-A1AT-conjugate

synthesized Aés described in example 5.5
Figure 19

Figure 19 shows the gel elctrophoresis of the reaction mixtures of example 6.2(b).

For gel electrophoresis a XCell Sure Lock Mirﬁ Cell (Invitrogen GmbH, Karlsruhe, D) and
a Consort E143 power supply (CONSORTnV, Turnhout, B) were employed. A 12% Bis-'
Tris gel together with a MOPS SDS running buffer at reducing conditions (both Invitrogen
GmbH, Karlsruhe, D) were used according to the manufactures instruction. The gel was
stained with Roti-Blue (Carl Roth GmbH + Co.KG, Karlsruhe, D) according to the

manufacturer’s instruction.
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Lane C. Fraction C Lane D. Fraction C2 Lane E:
Fraction C3 Lane F: Fraction C4 Lane G Fraction C5
waQ.aws/092928r action C6 Lane | : Al AT (GIC Bi ot hePEPEP1008802653
Inc., Fram ngham MA, | ot Ng3 080604A) Figure 18:
[ qure .S h h &S aghd. Vi \Y;
L&ugéo%(:entP gcg%llﬁo%%@f%t %?@P%f?ﬁ@ﬁ% r; ,HS&%dégy%ar/thvﬁ% H + CoKG,
GrbH,  KeviemkesRnMoleeuhm meight aharker. frdRddd dottoAd: AV (KB 19 KD,

Bi ot her-apeut | I ne Fram ngh MA, ot No. 080604A)
and a ﬁﬁ@l“&%@oﬁ%?@@nﬁ% ed as describedin

" Lag%(ﬁppl BrmiedprbHaY raﬁeﬁgor{j{é%gfoﬁ FhCE QWS tredgES defivative prepared

ctrophoresis of t tion mxtures of exanple
6. 2( b) in Bempjeb.16)ect r ophoresis a XCell Sure Lock M ni

[l (lLpvitrogen H,..Kar] sr d,.,a spr.t .

Lag by oA BOBBECoRseReARD O ARG R A JERgfivative prepared
enpl oy gfexathpl2B0 B)S- Tris gel together with a MOPS SDS
runni ng buffer at ‘reducing conditions: (both Invitrogen

La@bH, Kawdesprafiest affpr oenjegativodfdde 68l wigh ths HR8 derivative prepared
manuf-act ur es iﬁi%ucti oh. The gel was stained with
Rot i - BILERES: P-1Bbt h avbH + Co. KG  Karl sruhe, D)

LaASEOr dRRactiod dohigolBIBSY 500.7(Rfw 87,008, 8Iet0. ). Lane A
Protein marker Roti-Mark STANDARD (Carl Roth GrbH +
Co. KG Karl sruhe, D) Mol ecul ar wei ght marker fromtop

Fitoegﬁttom 200 KD, 119 KD, 66 KD, 43 KD, 29 KD520 KD,

%%. KD Lane B: Crude product after conjugation of
hG CSF with the HES derivative prepared in exanple
6.Ié§) Lane C_ Crude product after caonjugation of
shayys the gpleeleqtrophieniesiy af theacysitiop apisrgsipf exampled.2(d).

Fof gcj:l(el?éctrophqresis a XCell Sure Lock Mini Cell (Invitrogen GmbH, Karlsruhe, D) and

a Consdrt E143 power supply (CONSORTnV, Turnhout, B) were employed. A 12% _Bié—

Tris gel together with a MOPS SDS running buffer at rédﬁding:conditions (both Invitrogen

GmbH, Karlsruhe, D) were used according to the manufactures instruction. The gelr was .

 stained with Roti-Blue (Carl Roth GmbH + Co.KG, Karlsruhe, D) according to the

manufacturer’s instruction.

| ‘Lane A: Protein marker Roti-Mark STANDARD (Carl‘Raot‘h ‘GmbH + Co.KG, Karlsruhe,

D) Molecular weight marker from top to bottom: 200 KD, 119 KD,‘ 66 KD, 43
KD, 29KD, 20 KD, 143 KD. S
Lane B: hG-CSF after buffer exchange as desqribed in Example 6.2(c). ‘
Lane C: Crude ’p‘roduct after cdnjugétion of hG-CSF with the HES kderivative prepared as
described in Example 6.1(f). ‘ o ' ’
Lane D: Crude product after cohjugatibn‘ of hG-CSF with the HES derivative prepared as
described in Example 6.1(h).

Figure 21

Figure 21 shows the results of the mitogenicity assay of example 6.3. The Y axis indicates

number of NFS-60-Cells/ml and the X-axis the concentration in pg/ml.
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Lane D: Crude product after conjugation of hG CSF with
the HES derivative prepared in exanple 6.1(j) Lane E:
w@Re@sies control : HES 50/ 0.7 (Mwv 47,000, DS =POI/EB)005/002653
Figure 20 Figure 20 shows ®he gel el ectrophoresis of
gFlee ,action mxtures of exanple 6.2(d). For gel
ectrophoresis a XCell Sure Lock Mni Cell
(I'nvitrogen GrbH, Karl sr uhe, D) and a Consort E143

Fi§te R BV G of Batinaro SO LEvERE &b running

buf f ér at reducing conditions (both Invitrogen GrbH,
- Karl sruhe, D) were used according to the manufactures

Figmst23ucti on. The gel was stained with Roti-Blue (Carl

Rot h GrbH + Co. KG Karl sruhe, D) according to the
Fipme uf3asliowsethesaralyiy e theoBrude HRO-NEFPcotjegatedaf keim ﬁle 7 by gel

Roti - Mark STANDARD (Carl Roth GibH + Co.KG, Karl sru 4
elggjropkreds ar wei ght marker fromtop to bottom 200 KD,

119 KD, 66 KD, 43 ' KD, 29 KD, 20 KD, 14.3 KD. Lane B:

hG CSF after buffer exchange as described in Exanple ‘
Fdb g2l d}ctraphoresi€a X eitl SuerTawti dlind Cel (Invitrggeg &, Kérlsruhe, D) and

a egnsgcftl: g}@tfeg(%p;p ?Lgﬁ)&%ﬁﬁl e o epar %%%ﬁegip o;re%e% 10 % BlS-: .
T&OQJI &%%Hie | a] a@%?@”rﬁﬁqné%%ﬁﬁ%t efubi tcbﬂ&h@ﬁ?fg%ﬁ?ﬂwﬁrqgen N

descrl Figure 2I Figure
GmbHy\Kalﬂstrehe d¥urdrs usdd ackerding toghainarufhgtuses's aystrattion.
~exanple 6.3. The Y axis indicates nunber of
NFS-60-Cel Il s/mM and the X-axis the concentration in

Lhg/A - FaE- 8RR STANDARE EORIRhechasyl4 scof K1eKaflsrube, D)

Vi vo assay of exanple 6.4. Figure 23 Figure 23 shows
the andVlgls¢dantveight marked r@EP@HES boitoriuged &D,of19 KD, 66 KD, 43

exarrpl e{ﬁ i%{ﬁebo %[fcl r3olg_Bor esi s.

Lane B:  Conjugation of EPO to aldehydo-HES as described in example 7.3;
Lane C:  Reaction of EPO and aldehydo-HES without sodium cyanoborohydrlde

(Reaction Control A) as described in example 7.4;

Lane D: Reaction of EPO and sodlum cyanoborohydnde Wlthout aldehydo HES

(Reactlon Control B) as descr1bed in example 7.5.

As it becomes ev1dent from Fig. 23, no reaction was observed for the reaction controls A

and B either without aldehydo-HES or without sod1um cyanoborohydride.

Figure 24 |

Figure 24 shows the analysis of IFN-alpha-HES conjugates of example 8.3.1 by gel

electrophoresis.

For gel electrophoresis a XCell Sure Lock Mini Cell (Invitrogen GmbH, Karlsruhe, D) and

- a Consert E143 power supply (CONSORTnv, Turnhout, B) were employed. A 10 % Bis-

Tris gel together with a MOPS SDS running buffer at reducing conditions (both Invitrogen

GmbH, Karlsruhe, D) were used according to the manufacturer's instruction.
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Lagg Igel P@a@mnr @pﬁ@i é@ﬂ@ut algefy

For gel electrophoresis a XCell Sure Lock Mni Cell
(I'nvitrogen GrbH, Karlsruhe, D) and a Consort E143
wW@ows09xeppl y (CONSORTnv, Turnhout, B) were enpCDERO5/#02653
10 % Bis- Tris gel toget hed®Swi'th a MOPS SDS runni ng
I g9 1 ( h t nK@m
aﬁ f>{srlﬁbtu(li E wer-e used acgk{jé}d|I§1)(gﬁtgh?%I 1908 ﬂarlsruhe D)
manuf adMeleeulhs weight mackdrdiom ltaméo Bottéat 200 KBTI KD, 88 KD, 43

STANDARD. ( Co.. KG Karl sruhe, D)
Mol eculﬁg? %%@%&%@mtop to bottom 200 KD,

| Lahé A: KDCohfudih nﬁ?alﬁ@lyd%ﬁElg@O/Omas@scr%dgm KR8 ﬁ-gn@n‘cﬁ A;

Conj ugation of EPO to al dehydo- HES as describ
Laex@npl & onj\&atibm teald@ehyde HESIL 049. Tods CES!@ﬂmddn ak.dehy dentisiHs

La oo Goriatiph B AR R PRI o EartlB R e o o sl
LaAB®: SOodio mégﬁaﬂabaaaﬁaaeﬂa@gowmcn&c@e@lqﬂmos HESentry D;

(Reacti on trol B) "as _described in _exanple 5.

Lanf: By e c éremsugatipn énaldéhyoletES§0/ Oztaas descriteddn ewrS. fdsentry E;

L ER ouic oy eyt HES PRSSARLT SlaftifRn &Y 31y

Loy @10b Reabtys ¢ddtrol, MighouealdénydoBlmSers s ibensn t0e.3.1, entry G;
anal ysi s of |FN-al pha-HES co ates of exanple 8.3.1
dlg Seqnd vithoph bieediBd as descrlbed in
XCel | %Qr >ME Cel'l (I'nvitrogen GrbH, Karl sruhe, ,
D) and a néorf 143 power supply (CONSORTnv,
Lahedn hOlReactB)n ouvaitiel, e HESU0/0A ak@eSbrBied in dX.183. Q,Gdntry I;

to e wi.th a running buffer_at reducin :
%d. ti %tlc(lbeqrﬁrhéfpwb Nhibht WPy NehbBHD) asiveribed in ex.
- used ageP rﬂ?go the manufacturer's instruction. Lane
X: Roti( ; Mark STANDARD (Carl Roth GibH + Co. KG
Karlsruhe, D) Ml ecul ar weight marker fromtop to
ott 200 KD, 119 KD, 88 KD, 43 KD, 29 KD, 20 KD,
Figyr D, Lane A: Conj ugati on to aI dehydoHES1 0/0. 4 as
descrl bed in ex. 8. entry Lane B: - Conjugati on

Figye aZSdélwmrq@san@ms pfa@l\aélﬁh&m&d conjugaies 8 Ixamplen8 A2 by gel

'elegtrogﬁ'& ;£ Conjugation to al dehydoHES30/0. 4 as

edlnex 8.3.1, entry C

For gel electrophoresis a XCell Sﬁre‘Lock Mini Cell (Invitrdgen GmbH, Karlsruhe, D) and
a Consort E143 power supply (CONSORTnv, Turnhout, B) were employed. A 10 % Bis- |

- Tris gel together with a MOPS SDS running buffer at reducing condltlons (both Inv1trogen .

GmbH, Karlsruhe, D) were used according to the manufacturer's instructions.

Lane X: Roti®-Mark STANDARD, (Carl Roth GmbH + Co. KG, Karlsruhe, D)
‘ Molecular weight marker from top to bottom: 200 KD, 119 KD, 88 KD, 43
KD, 29 KD, 20 KD, 14.3 KD;
Lane A:  Conjugation to aldehydo-HES as described in example 8.3.2 entry A;
Lane B:  Conjugation to aldehydo-HES as described in example 8.3.2 entry B;
Lane C:  Conjugation to aldehydo-HES as described in example 8.3.2 entry C;
Lane D:  Conjugation to aldehydo-HES as described in example 8.3.2 entry D;
Lane E:  Conjugation to aldehydo-HES as described in example 8.3.2 entry E;
LaneF:  Conjugation to aldehydo-HES as described in example 8.3.2 entry F;
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Lane D. Conjugation to al dehydoHES30/0.7 as descri bed
inex. 83 .1, entry D Lane E: Conjugation to
w@b@siyxdeHESS50/ 0. 4 as described in ex. 8.3.1, PCI/ER20B5/002653
Lane F: Conjugation to al déhydoHES50/0.7 as descri bed
ex t -
Labor Featioheofb S BB e B e
G Lane | : Reactl on control V\/lthout aI dehydoHES and
wi t hout NaCNBH3- a crlbedln ex n
SL%\‘PFQOTJ”IGS e‘ﬁggl@tfr %&ﬁ) ﬁgr%ﬂ fea%%%wﬁ@fwsd i)fége ET&‘F} gwirol G.
in ex. 8.3.1, entry J; Lane K= Reaction control, wth
HES10/ 0.4 but without NaCNBH3 as described in ex.
Figu826, entry K. Figure 25 Figure 25 shows the analysis
of | FN-al pha- HES conj ugates of exanple 8.3.2 by gel
€06" SRR 8l Bnalysdd oBaFNedlgled-HBRhes sao%@ﬁzhhpISUS 8.3 by gel
.ock M-ni Cell (lInvitrogen GrbH, Karlsruhe, D) and
ele@ﬁwﬁ@m%ms power supply (CONSORTnv, Turnhout, B)
were enployed. A 10 % Bis- Tris gel together wWith a
MOPS SDS runni ng buffer at reducing conditions (both

" Fot palielgcagpioreth b X adr $we Woek Mihi @el anumgemGMQiMISMe D) and

the manutfacturer's instructions., Lane X Roti(

a CopANbARSS Potsr sumdy KCERSHRI vy Tumouka?m@a ﬁelpkp)ed A¥10 % Bis-

T By O 50 R a0, B v

Gofilsth K bstrikeen DY) ovead d@ﬁyadmr&ﬁg tashedesmifadiedr's imsiewctival e

. ,An&&§§ﬂf@%gcr¥ﬁeAgWSo t%%%aytréﬁ gle‘éﬁ%ﬂ@ ehsydo HES as

 LafPR} UORbHRIM a R PARTFER A5 RO9S CEhiBed 4 CEXROP! Carlsrube, D) "

.2 entry C Lane D. Conjugation to al dehydo
descru ededuiareweight magke8 fidne tipr o Byttanar200EKD, 119KD 66 KD, 43

&3 SRR AR 02 ot 0 el denydon B as

- Lafl€BET i beg; fj g Bt S GITPING, 8 -AdéhydBHES o5 desti®ein ﬁg act;i on

control, W|th HES as described in exanple 8.3.2 entry
La® @5 | €om@@m0ﬂ\FMetntAlﬂ¢hydeE§ as Zgscriped itl”e&ét3|23n was

obﬁer V%g)njfucéancgnhgf o g Eo' 191ES k&b t4rs.(())d1um (Reaction Control) as described in 4
'8.3.3.3
Figure 27

Figure 27 shows the analysis of IFN-alpha-HES conjugates of example 8.3.4 by gel

electrophoresis.

For gel electrophoresis a XCell Sure Lock Mini Cell (Inyitrogeﬁ GmbH, Karlsruhe, D) and
a Consort E143 power supply (CONSORTnv, Turnhout, B) were employed. A 10 % Bis- .
Tris gel together with a MOP_S SDS running buffer at reducing conditions (both Ihvitrogen

GmbH, Karlsruhe, D) were used according to the manufacturer's instructions.

Lane X: Roti®-Mark STANDARD (Carl Roth GmbH + Co. KG, Karlsruhe, D)
Molecular weight marker from top to bottom: 200 KD, 119 KD, 88 KD, 43
KD, 29 KD, 20 KD, 143 KD

Lane A:  Conjugation to aldehydo-HES as described in example 8.3.4;
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Figure 26 Figure 26 shows the anal ysis of

| FN- al pha- HES conj ugat es of exanple 8.3.3 by gel
web@swyophor esi s. For gel el ectrophoresis a XCCT/EBW®002653

Lock Mni Cell ((Invitrogen9GnbH, Karlsruhe, D) and a
Lah®RSOr !Regéltfo% &ﬁ%f c§hﬁﬁ% AtYor( {EINSOIW = T8N VY = 0B)1) as described

‘were enpl oyed 10 % Bis- Tris gel together wih a

MOPS SIDSexampie&é 4uffer at reducing conditions (both

I nvitrogen GrbH,. Karl sruhe, D) were used according to

the manufacturer's instruction. Analysis of the crude
AsliFDRoHES ¢ RBhUBH F50. DY, SEtea8li GCHEOFREFRE S the ARAGtIdK control B.

‘Roti (r)-Mark STANDARD (Carl Roth GrbH + Co. KG

Kar | sruhe, D) Mol ecul ar wei ght marker fromtop to
Fibotegz%m 200 KD, 119 KD, 66 KD, 43 KD, 29 KD, 20 KD,

~3"KD; Lane B: Conjugation of |IFNato Al dehydoHES as

described in 8.3.3.1; Lane C Conj ugation of | FNat o

Al dehydoHES as described in 8.
Figmsp28 gﬂhpwg ﬁh%PrqhﬁuatvfeoantgIov/fdntm%édmﬁp%rﬂéa%NlHrﬁtandard rhIFN-

I in 8.3.3.3 Figure 27 Figure 27
alpgﬁg%gg%%gﬁg% ?;?a&ﬁg@@q | FN- al pha- HES conj ugat es of

exanple 8.3.4 by gel el ectrophoresis. For gel
el ectrophore3| s a XCell Sure Lock Mni Cell
Figure2d% r ogen GvbH, Karlsruhe, D) and a Consort E143
power supply (CONSORTnv, Turnhout, B) were enployed. A
10 % Bis- Tris gel together with a MOPS SDS runni ng
Figué P8 shews thedelating ircwitrdiaciivitys of notkhincnbated BgealpGatiS compared
fo the

o o TRl S SR DAR ek 99 war

STANDARD (Carl Roth GrbH + Co. KG Karl sruhe, D)

Mol ecul ar wei ght marker fromtop to bottom 200 KD,
Figure 30D, 88 KD, 43 KD, 29 KD, 20 KD, 14.3 KD Lane A

Conj ugation to al dehydo- HES as descri bed in exanple

8.3.4; Lane B: Reaction control; conjugation to HES fMV

Figurd - 30 KhdwPrelati AlbirAs a6@h6r bPGHN-alpha-HES conjugates compared to
unmodified IFN-alpha starting material, Intron A and Pegasys, respectively, according to
example 9.3. '

Figure 31

Figure 31 shows the relative in vitro activity of IFN-alpha-HES conjugate compared to -

Intron A according to example 9.4.
Figure 32

Figure 32 shows the dilution of serum samples required to achieve a 50% protection of

"MDBK cells against viral infection vs. time post i.v. injection of 30 pug/kg in mice. Serum

from mice treated with unmodified starting material has a very low antiviral effect.
Modification of IFN-alpha with HES prolongs the antiviral effect of serum substantially.
The half life increases with molecular weight of HES used for modification of IFN-alpha

(see example 10).
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in exanple 8.3.4. As it becones evident fromFig. 27,
no reacti on was observed for the reaction control B.
WOo2@ane2928 Fi gure 28 shows the proliferative apCT/EP1095/002653
of Intron A conpared to N B8standard rhl FNal pha 2a
according to exanmple 9.1. Figure 29 Figure 29 shows
the relative in vitro activity of nock incubated
Figtohé-38 pha- HES conpared to unnodi fied | FN-al pha
starting material according to exanple 9.2. Figure 30
Figure 30 shows relative in vitro activity of

Fl%lﬁ%l'ﬁl PGS £OR HIAESHRYTRBAEHs RHA féx%ﬁhple 11. IFN-alpha-

pha starting nmateria I'ntron. A and Pegasys,

"HE® s]pnwst a distiyct paclongationgf ﬂlalfénfanquhmr@d B the |I@Nfeép]f&:|start1ng material.

1 shows t ve|n |troaC|V|t
PR e RS oD sifl s B ot e Frabuib e deve off and
alﬁ@st%%ﬁh& c%cfbasé: Ik Gityd darf ddsErvdd Shows the dilution

f serum sanples required to achieve a 50% protection
of MDBK cel s against viral infection vs. time post
F Jenjection of 30 ng/kg in mce. Serumfromm ce
llgP'é?f d wwth unnodi fied starting naterial has a very
| ow anti vi raI effect. Modification of IFNalpha with
HES prolongs the antiviral effect of serum

~ Figus S ashowa Sttrdﬁen hibits peqaading éo exaserie Wl t Ratgorese gralpated in the
pelfBli b Olp IR 260, TN ATRALEES IR £laisiblt Bl e half-hfe

~ cokitfafddudyhd umm(aﬁfied quma@tanmgtmateﬁampl e 11.

| FN- al pha- HES shows a di stinct prol ongation of
hal f-1ife conpared to the I FN-al pha starting material .
Fi QPe 24 h (approx. < 1000 pG /m) the curve of the
Ified material levels off and al nost no further
decrease of activity can be observed

" Figure 35 shows the statisticel evaluation of the PK-Study (shown: period up to 12 h)

according to example 11. In the case of the unmodified starting material (see Figure 35
(a)), the. concentration dropped to almost zero during the first two hours, whereas
IFNaipha-HES shows a distinctly prolonged half-life (Figure 35 (b)).

Figure 36

Figure 36 shows the results of example 6.5 (comparlson of half-live determination of a

HES-G- CSF conjugate accordmg to the mven‘uon Neulasta® and Neupogen@)

Figure 37

Figure 37 shows the results of example 10.3 in a graph (antiviral activity of IFN-alpha-
HES conjugates)

Figure 38
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. 212& ‘e]&pand ﬁgol ed:to  QOC. Both_sol udth)cr)rbs4 wer e i xed

Figure 34 Figure 34 shows PK-Study in rabbits

according to exanple 11. Data were evaluated in the
w@essogkoket ween 4 and 24 h. | FN-al pha- HES showBCHEP2005/002653
. distinct prolongation of habf-life conpared to the
FigipeRdishh & t}LeFﬂé'gLﬁ{sRJf%xﬁh@%t%ﬂa &E%ghl(ﬁltivjxﬁl ngvﬂyﬁ)g JFN-alpha-HES

Igure 35 shows the statistical "evaluation o
copfigses)dy (shown: period up to 12 h) according to
~exanmpl e 11. In the case of the unnodified starting
material (see Figure 35 (a)), the concentration
E ped to al nost zero during the first two hours,
wher eas | FNal pha- HES shows a distinctly prol onged
half-life (Figure 35 (b)). Figure 36 Figure 36 shows
t he results of gxanple 6 onpari sop of hal f-1jve
Expmnple ﬁr nati on ‘@‘@Eﬁ é!%é&a‘é gﬁ?‘ﬁ’é’&f‘ﬁze clﬁydﬁ‘ 4 ?‘W&i’}'lo;tarc}l
the invention, Neulasta(r) and Neupogen(r)). Figure 37
Figure 37 shows the results of exanple 10.3 in a gra

h
Exaamplelil(a): act iSynthesisf byFipexiodate osidntion; Qfg'ehyds’?xyeﬂ?yl starch

Filgur e 38F1 gur op B SAPISalAE 4t 58 Mk SoiRt oSA 3AR b Seudafioh e o °c
a graph (antivi pare R‘/‘lﬁ? 5'1t E lé‘f%g-
conj ugat es) Exanpl es Exanple 1. Synthesis of al dehyde

functionalized hydrox et.hé/l starch Exanple |. Iéa):
108yimg 108 <Px0-BESH 810 AN o X0 B ildh =of-4hprepeRg dwyhiwpramol Parenteral

s X
5 14D, 2(05M dbdim phesstaedbifferSppl a0 bndaoeled aval °Coll @i g sodium

H, Rosbach-Rodheim D;  according to DE 196 28 705 g ’
peppyate éFlukyy Sigppyaldrich Chemie Gmbiy egditrhepras prks dissolved in 5 ml

- of i §fehe b%{é@uakcgeﬁ:gqg @b@%?gﬁ’i s%#&"x Shrefe 1@36«%]051%%& incubation for

- peri odate I gma- ric em e
10Tmirf ki 0UNeh73 D) glpceeoldversaddded and the mactibn miigtusamas incubated at

o 40 gpin. The reaction nplaq;um was dialyse h against water (SﬁakeSkin :

- dialysis tubing, 3.5 kD cut off, Perbio Sciences De}ltsqlﬂand GmbH, VBonvn, D) and

lyophilized. 4
The molecular weight of the HESiO/O.4 when measured with LALLS-GPC was 10.5 kD
~and the DS was 0.41. ' o ‘
- Example 1.1(b) Synthesjs by périddate oxidation of Ahydroxye‘t‘hyl starch -

selectively oxidized at its reducing end and incubation at 21 °C

100 mg of Oxo-HES10/0.4 (MW = 10 kD, DS = 0.4, prepared by Supramol Parenteral
Colloids GmbH, Rosbach-Rodheim, D; according to DE 196 28 705 A1) were dissolved in
5 ml 20 mM sodium phosphate bﬁffer, pH 7.2. 21.4 mg sodium periodate (Fluka, Sigma-
Aldrich Chemie GmbH, Taufkirchen, D) were dissolved in 5 ml of the same buffer. Both
solutions were mixed and after incubation for 10 min at 21 °C 0.73 ml glycerol were added
and the reaction mixture was incubated at 21°C for 10 min. The reaction mixture was
dialysed for 24 h against water (SnakeSkin dialysis tubing, 3.5 kD cut off, Perbio Sciences
Deutschland GmbH; Bonn, D) and lyophilized. |
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10 mn at 0C, 0.73 m glycerol were added and the
reaction m xture was incubated at 21C for 10 m n. The
w0 e@si)es m xture was di al ysed for 24 h agai nSPCTAPENN5/002653
(‘SnakeSki n di al ysi s 'tubi ng1003.5 kD cut. off, Perbio
Th'?%fé&ﬁo @% btsgglh%E?E of the HE%%%I%%E%%%%UYG was 10.5 kD
a11&\kHefD$NaﬁS4CEPC was 10.5 1dD and the DS was 0. 41.
Exanple | .1 (b) Synthesis by periodate oxidation of
hydroxyethyl starch selectively oxidized at its

ExaffHe ! Q?a)end ag?wmgfd bgit hl‘ﬂ@hﬁie %&n&ﬁn&ﬁ@eﬂyﬂfu@’éﬁly’l‘“@&rch by

10/°0. = 0.4, -prepared by Supranol

Par ent eral Col Iperldda@mdidatkus bfbrd Roylediyinstapch with non-oxidized
according to DE 196 28 %05 Al b\/\ﬁfr)e‘ gbg olved in 5 m

20 mM sodi um pReLyng endirgd meubgiier ab0°69 41y sodi um

peri odate (Fluka, Sigma- Al drich Chenmie GrbH,

‘Taufkirchen, D) were dissolved in 5 ml ‘of the sane

109 ung ef HEBK0.4MWi 56 Wer BSnt et Sumaemaelk Barentaral lloisls Gmbl,

RepfstrRadiefarD) et sbisolled h R PAER! Qo pheiaE 8406 ot 7.2 and

cofledd. toTle°Ceaqtd afy Modiutl §erbdateli @lukae Figas-Adrith Chemie GmbH,

"agai nst wat er (SnakeSkin_ di aI%si s tubi n%%t 3.5 kD cut
dirchepr By ovese idésselved dB Lt s8holabhe nAad pyolghdo 0°C. Both

oA BT VS B  s

and) .thd redcamphigtute Zf(aa)lncnfﬁzateﬂhﬁsi ]S’Oofma](tiaimydﬁhe reaction mixture was’
~.functio i zed hydroxy rch h ate
‘dl%yéeéaf?li %hh @galﬁw%%y@p % GBS enbh kB iy FeRertio Sciences

0 0C 100 ngy of -
%gﬁ%l/ngg} EMN— 107k Apgxgg = 3&4 ‘Supr anmol Par ent er al o
Th€ahbletulsr GetgHt ORdEbHESJ ROdhwehen nB)asumed avith BAGILSedPCrwas 8.5 kD

fum phosphate buffer, pH 7.2 and cooled to .
ang‘ﬂ@%g§f" rfﬁ sodi um periodate (Fluka, Si gma- Al dri ch

Cheni e GrbH, Tauf ki rchen, D) were dissolved in 5 nml of
‘the sane buffer and cool ed to OC. Both sol utions were
Exanqde 1260): af t eSynthesisaefi eldehyde I@nmqnahmd)(hydrmethyl starch by

Pntubated a2 Pepar e FRES PRGN Sekel i pgg-ovidined

reducing end and incubation at 21 °C

100 mg of HESlQ/O.4 MW =10 kD,.DS = 0.4, prepared by Supramol Parenteral Colloids
GmbH, Rosbach-Rodheim, D) were dissolved in 5 ml 20 mM sodium phosphate buffer, pH |
7.2. 21.4 mg sodium periodate '(Fluvka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D)v |
Wére dissolved in 5 ml of the same buffer. Both solutions were mixed and after incubation

for 10 min at 21 °C 0.73 ml glycerol were added and the reaction mixture was 1ncubated at

- 21 °C for 10 min. The reaction mixture was dlalysed for 24 h against water (SnakeSkm

dialysis tubing, 3.5 kD cut off, Perbio Sciences Deutschland GmbH, Bonn, D) and
lyophilized.

The molecular weight of the HESlq/O.4 when measured With LALLS-GPC was 8.5 kD |
and the DS was 0.41.
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di al ysed for 24 h against water (SnakeSkin dialysis

tubing, 3.5 kD cut off, Perbio Sciences Deutschl and
w@dnsiooBesin, D) and | yophilized. The nol ecul ar PeEEBIWS5/002653

of the HES10/0.4 when neasuled with LALLS-GPC was 8.5 :

the g 4 m, '

E’&Pl(}ﬁ E? e fuﬁﬁf"l onalg|f Zzgge Rydr oxgcettio rﬁﬁg alﬁzdr?oggéh?l Uareh from

per i odat e aminefutionhliteddnairprydthyl staimhemdforinylbenzoic acid
.non-oxi di zed reducing end and i ncubati on at 21 0C 100

ng of HES10/0.4 (MW= 10 kD, DS = 0.4, prepared by
OxoMAESTDL. @VIW‘I—"GI'O&!&D God |=°(D g wey Bfépal%ﬁ %Bﬁ@lhpdr&ite@ Colloids

were di.ssolfved in 5 nM sodi um hate buf f er,
Grple?RstantR@dhgnsEdnamcﬁmg ItcoBEt 1@6(2&%15 -Si gma- Al dri ch

Cheni.e ,Gmb wer e di olv
ThEEOeEH Bhiehept s S B 4 GaPien Pl S AL -SpEp 145 10
andl feUbg ki@ 410r 10 min at 2 1 C 0.73 m gI ycerol were

added and the reaction m xture was i ncubated at 2 1 C

for 10 mh The reaction mxture was dialysed for 24 h

U T R e T—

sulfMﬁﬂé‘ll(DMS@ Flhita, Stgrﬁwmlcﬁich\/\ehethte GimiH) e TG e, 4))) and added
when measur.ed W|th LALLS- GPC was 5 kD._and t he

drgpwise pRégrriBogensto ﬂsyﬁlﬂlﬁ% 08 S H&|(ébr%@1)flbﬁré%a%wdmtag@dn 10 ml
anﬁ%//cgf)ﬁ’g(}iﬁﬁeﬂﬂ*l ﬁﬁﬁ&gﬁ 4o | B044 Ypck) q0ay i "F}?edreactlon mixture was

roxyet star and tornyl benzoic acid

’ addbcbtddESﬁlﬁr/tlﬁeébf(M\ﬁﬁ etlthnkDand80=mD adétonea ST h&rnemitmgi pbt}c1p1tate was

SR A AT ESHOR QLSO VOB SAFIXNTHE N S ah e ei0ghh acetone and

. re-ﬁfss&th@d HESLY Qrafbr Vﬁﬁ"hoﬂﬁﬁﬁ%ﬁ%ﬁl‘gﬁe}d fbf‘\lk H%Is(?ggm‘é’?%at%ﬁ(ﬁakeShn .

andt he DS was

i dlad)ms HESYY O. 54k®e.cet' @f%sRﬂlbledScmnch Dﬂltsa]uihgfatlr@mbH Bonn, D) and .

R SR oo B S s S el oEd e

‘nitrogen to a'solution of 5.1 mM (51 mmol)

1, 4-di ami nobutane in 10 m anhydrous di nethyl
158 ung ok fareydredzeiei acid dnd2300mgCl hpdroxy- Ihl-beizetriagelet (both Aldrich, -

S1gma-Alf5r1chwaéhem1e GmbH ‘Taufkirchen, D) were dissolved in 10 ml N,N-

~ dimethylformamide (Peptlde synthesis grade, Biosolve, Valkenswaard, NL) and 204 pl

N,N"ediisopropylcarbodiimide were added. After incubation at 21 °C for 30 min, 1 g of the
amino-HES10/0.4 were added. After shaking for 19 h at 22 °C, the reactiQn mixture was
added to 84 mL of an ice-cold 1:1 mixture of acetone and ethanol (v/v). The precipitated -

product was collected by centrifugation at 4 °C, re-dissolved in 50 m water, dialysed for 2

d against water (SnakeSkin dialysis tubing, 3.5 kD cut 6ff, Perbio Sciences Deutschland
GmbH, Bonn, D) and lyophilized.

Example 1.4:  Synthesis of aldehyde functionalized hydroxyethyl starch from
hydroxyethyl starch and formylbenzoic acid

Ox0-HES10/0.7 (MW = 10 kD, DS = 0.7) was prepared by Supramol Parenteral Colloids
GmbH, Rosbach-Rodheim, D; according to DE 196 28 705 Al.
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added to a m xture of 80 ml ethanol and 80 nl acetone.

The resulting precipitate was separated by
wa@eosodfoegyat i on, washed with a m xture of 20 mMPCEERPEN®D02653

and 20 m acetone and re-di®solved in 80 m water. The

' (0.7 IR R ARG J 14.5 kD

Th%gri%i& u%%l gPﬁ?@%% ?f?%{)l ng, 3. f(D cut 011}?9“%8 GPC was
andtiedD® wablMoschl and GrbH, Bonn D) and subsequently

| yophilized. The yield was 67 % (3.4 @)

am no- HES10/°0. 4. 150 ng 4-fornyl benzoic acid and 230
83 AI"EH% Jf),‘fhﬂi] z}benﬁcﬁé bepzid 18¢ %gﬁ 1111'9@1‘&%%1'}%&1%&&1%&' 'Eb‘oth Aldrich,

ric

me GrbH, Taufkirc wer e di ssol ved
Sig@a-mldrN&l\lcﬁhmnhy ool adﬂ(r(Chetpt |Ri)e vegrat Hissdlsedyriade, mL N,N-

gy ot i LSS PR30 ohirdeaRged) Bifotve, Nphgpsviaard, NL) and 78
pl lNlNuaaﬁdp@ yaarBodhinkidt Werdd Bdd¥ANA fibr ﬁlcﬁf)atidiheat@m WOfIrES mln 05g
10/ 0.4 were added. After shaking for 19 at 22 C, the

of pé@'cHESde/Qﬁ setene addads Adig slepling @m 18th af Z?aﬁC,u the reastign mixture was

uct™ was centri uga% Ion a éﬁg&? Fh?etﬁgmpltated

précRrctlivas @d)neetkdl by &htﬂirﬁug@cicﬁf at 4¢@| rgsiesdolved i2 adniagaé 65L.5 ml water
wat er (SnakeSkin dialysis tubing, 3.5 kD cut off,

énqbe?r%ml RN A Prosinitatish peaipy a@?@wubsé rAbovE) Thygpaction product was
|
R SRR i PO 9, 9 AU g o 2

ag&harwhteﬁ(&laﬂ@Shiml dielyzigi tabiagj 8.5QKD - HEDL Fedbid Sndes Dutschland

ldD, DS = was. prepared by Supranol Parenteral .
G@Jﬁli%‘i’lﬁ’s%%ﬁb%él%éh Rodheim D; according to DE 196

28 705 Al . The nvol ecul ar wei ght of the HES10/0.7 when.

measured with LALLS-GPC was 14.5 kD and the DS was _ :
Examffde 133 n§ynthedisf of n@llﬂbiqrd&amfnnammihaaﬂ hy’lronygethyl starch from’

1- hydroxy- .| H ben ri azo Ald[ICh :

. Si gma- Al dr F‘Eﬂ“@é’éﬁiyi @‘?él—? ?}Wé’fff’a wer e

di ssolved in 5 nL N5Ndi net hyl f or mam de (DMF, Peptide

. ?/lnt hesi s grade, Biosolve, Val kenswaard, NL). and 78

m
/0 B (MWpT ok kPardddi 0rf) deasnBicparad g Suppmef Parenteral Colloids

1+ for 30 min, 0.5 g of oxo- HES10/ 0. 7
G%ﬁe ‘g%’é Rggl?%ef])shakl ng for 19 h at 22 C the

Théeﬁ@ibdztﬂm‘ WeighuoethedSESOie.d WwienIhedurdd with AATISGP was 10.5 kD
1 m xture of acetone and et hanol (v/ v).. The
an@#@é?%v&{aapé?é product was col |l ected by centrifugation
at 4 0C, re-dissolved in a mxture of 2.5 nl water.

50 mg 4-formylbenzoic acid and 108 mg 1-hydroxy-1H-benzotriazole (Both Aldrich,
Sigma-Aldrich Chemie GmbH, Taufkirchen, D) were dissolved in 3 ml N,N-
dimethylformamide (Peptide synthesis grade,v Biosolve, Valkenswaard, NL) and 47 wl
N,N’-diisopropylcarbodiimide were added. After incubation at 21 °C for 30 min, 0.3 g of
HES10/0.7 were added. After shaking for 19 h at 22 °C, the reaction mixture was added to
23 ml of an ice-cold 1:1 mixture of acetone and ethanol (v/v). The precipitated product was
collected by centrifugation at 4 °C, re-dissolved in a Vmixture of 1.5 ml water and 1.5 ml
DMEF and precipitated again as described above. The reaction product was collected by
centrifugation as described, re-dissolved in 10 ml water, dialysed for 2 d against water
(SnakeSkin dialysis tubing, 3.5 kD cut off, Perbio Sciences Deutschland GmbH, Bonn, D)

and lyophilized.
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35

o leh, DS = 0.7) was pre
Iyophilized e riiveR03 Bkh

and 2.5 mM DMF and precipitated again as descri bed
above. The reaction product was col |l ected by
wa@essndfoegjati on as descri bed, re-dissol ved i n ROI/EP2005/002653
wat er, dialysed for 2 d ag#l3nst water (SnakeSkin
di al ysis tubing, 3.5 kD cut off, Perbio Sciences
Deut schl and GrbH, Bonn, D) and | yophilized. Exanple
Exantple B9nt hBgnthesis of dadeldelel fmodtionakizddz doydrydyedhplestipth from

starch from hydroxyet hyl arch and.fornyl benzoic acid, .
HES10/ 0. 7 iAo fwt}%@y%f iﬂygrwe%ﬂ S&l‘gga?'&b fgymylbenzoic acid
Supr anol P?Eﬁghﬁa?dﬁhgﬁ#d &hé}s GrbH, Rosbach- Rodheim D.

ghit t he

The ol ecul ar wel 0 HES10/ 0. 7 when neasur ed
with LALLS-GPC was 10.5 kD and.the DS was . 0.76. 50 ng

- i.C ' d .98 . . c1e
OBl P s AT 1505187 e by Supremol Parenteral Colloids
GniiH RosbhahrRedheGheD] gocordity toloBfRE 281TORH AID) wer e ‘

di ssolved i.n 3 mM NINdi net hyl f or mam de g Pepti de :
The ynplefadr veighicrd thesFHEdi0e7 Whenaersvigd mith NALLSnGPG7wen 14.5 kD
[ opyl carbodi i m de were added. After
m&%&%ﬁ%gﬁgt 21 Cfor 30 mn, 0.3 g of HES10/0.7
wer e added. After shaking for 19 h at 22 0C, the

regcgion m xtur dded to 23 .m _of an ice-cold:1:1 3
6.0§ &éff@%ﬁ@%&ﬁﬁé@ﬁ% WEIS AHsP Ve@/uv%(.? mfpahysiees Gmeyé gulfoxide
(DRISTS] Uplhkéll}’aﬁ GALARGER Cbﬁ&‘m@??h%% u%ﬂhhﬁ:ﬂeﬂ 22 dgl% gdﬁ?d dropwise

re-dissolved in a mxture “wat er

| undavmitegEnpioex s@littion ofl 6aghi(60 asnolpdet-dieedncbntme.in THeml anhydrous

SRS R RRH) CTE SETRLIGSEL I 55 st v«
miguR08H 86 nlVEliR0]1 R0 GBKARtHATHS k&ultHi %@eiﬁﬁat@ \ifa%%eparated by

cut off, Perbio Sciences Deutschland Gib onn, D) '
cerdifngpijerp iashedewitEr amiptuge of ) mEpihehelsind 26fmlzicdtony dad re-dissolved

. t i anal-zed. hydroxyet hyl . starch from anin L
N T N A
tubfi, 3. PeDt aftl o rpbie NYdierRs tBéutskBmIEGHBAD B6nh MY 7ind Gubsequently

Pared by Supranmol Parent eral
RebeingHES 104@.dor di ng to DE 196
28 705 Al. The nol ecul ar wei ght of the HES10/0.7 when
nmeasured with LALLS-GPC was 14.58 1cD : ‘
4-formylbenzoic acid pentafluorophenyl ester was synthesized as described in J. S..

Lindsey at al., Tetrahedron 50 (1994) pp. 8941-68, especially p. 8956. 50 mg of amino-

"HES10/0.7 Were dissolvgd in 0.5 ml N,N-dimethylformamide (Peptide synthesié grade,

Biosolve, Valkenswéa:rd, NL) and 15.3 mg 4-formylbenzoic acid pentaﬂuorophenylestef
were added. After shaking for 22 h at 22 °C, the reaction mixture was added to 3.5 ml of
ice-cold 2-propanol. The precipitated product was collected by centrifugation at 4 °C,
washed with 4 ml ice-cold 2-propanol, re-dissolved in 50 ml water, dialysed for 2 d against
water (SnakeSkin dialysis tubing, 3.5 kD cut off, Perbio Sciences Deutschland GmbH,
Bonn, D) and lyophilized. V

Example 1.7: "Synthesis of aldehyde functionalized hydroxyethyl starch from

hydroxyethyl starch and formylbenzoic acid pentafluorophenyl ester

Ox0-HES10/0.7 (MW = 10 kD, DS = 0.7) was prepared by Supramol Parenteral Colloids
GmbH, Rosbach-Rodheim, D; according to DE 196 28 705 Al.
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and the DS was 0.76. 6.0 g (0.6 mml) of oxo- HES10/0. 7
were dissolved in 20 mM anhydrous di net hyl sul foxide

W@ DNE@29B8 uka, Sigma- Al drich Chem e GrbH, TaufRCT/ERPBNS/002653
D)) and added dropw se undér nitrogen to a solution of

g e SR L OTUONAGD ki fa S5 103 0
anddmclt)Smasr@t?)&ure was added to a m xture of 80 ni

et hanol and 80 ml acetone. The resulting precipitate
was separated by centrifugation, washed. with a m xture

4- fé?mﬁ{?)eﬂim@teﬁ?cf‘ ‘iblent%ﬂgor%?héﬂ laééfetroﬁ %th?sqzézi' §°de¥@rgoe'dn1n J. 8.

wat er. The sol utfon was dla
Limdsay rastalmﬂ@nahéﬁnnléé)sml%% ipgl 38§4L‘r68u bipegiallg. b 895IB Q00 mg oxo-

B TR R Pl S S ST 0 g i g

_ Bigd®IR0 Vﬂﬁ@ﬂ%gara Nﬁ) faﬁcﬂ Y PRB 2R ndfelzoic acid entaﬂuomé)henyl ester

pent af | uorophenyl ester was synthésized as describ ‘
wergraddedSAfter slkéng for.231h at 2Pe1C,ahe maotnolsmngtm@gwas gfiled to 15 mL of

iectd 19 AR, Eslobeion S38e1 RV NTRE oS B coteted

by (oBﬁ@ifugb@mmum irs-dasaded iBh ashYe of Val KPRENRAaAE 0.7¥) DMF and
-and 15. 3 ng 4-fornyl benzoic acid

prosémtated ag@rrbqﬁr@ﬁw@érabevw@he reastion prqdﬂctewa?m?kctn@ by eentrifugation -
t
o $Blinfl B2 01 01 St Bl BB 28R, s

distyid eating BY kBntuti 6HgPeites StienteLDetashRld VEHBIY Bdnn, D) and

ice-cold 2-propanol, re-dissolved in 50 mM water,

s YQﬂh’al}Z)?@ed for 2 d agai nst water (SnakeSkin dialysis

15

20

25

30

tubing, 3.5 IcD cut off, Perbio Sciences Deutschland

GrbH, Bonn, D) and Iyophi lized. Exanple 1.7: Synthesis
Exafnpdé di.tShdeyflth’esiSI o adli eledleh yabi etiopalibed lﬁ)t(ﬁ'bﬁﬁetﬁ}'flo Rtarch from

hydr oxyet hyl . starch and_ fqrnyl benzaoi ¢ .ac

pent af | uor 6%%‘?1yf“"é§‘?€?‘1‘7®530-11¥§8°%ﬂ@’17 S(?!Wh =ang Ay formyl-3,5-

DS = 0.7) s eﬁqx%Y) ¢ Parenteral Coll oids

GrbH, Rosbach Ro ccor ng to DE 196 28 705

Al . The nol ecul ar wei ght of. the HES10/ 0. 7 when

eI GH AN, LIS B e Relfef 55#@@%119@“& Puggcalics

: Grﬁb}ﬂtmmadleﬂo&l&nﬁﬁs’%dcbﬁﬁngfbDE 186 28i70d9ey at al,

Tetrahedron 50 t( ]% pp.” 8941-68, especi all)igo 56.
Tho meplpgylagxweight of the HES10/0.4 when measured with LAL GPC was 14.5 kD

and the DS was 0.41.

5.1 g (0.51 mmol) of oxo-HES10/0.4 were dissolved in 15 nﬁl anhydrous 'dimethyl
sulfoxide (DMSO, Fluka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D)) and added
dropwise under nitrogen to a solution of 5.1 ml (51 mmol) 1,4-dia1ﬁinobutane in 10 ml
anhydrous dimethyl sulfoxide and stirred at 40 °C for 19 h. The reaction mixture was
added to a mixture of 80 ml ethanol and 80 ml acetoné. The resulting precipitate was
separated by centrifugation, washed with a mixture of 20 ml ethanol and 20 ml acetone and
re-dissolved in 80 ml water. The solution was dialyzed for 4 days against water (SnakeSkin
dialysis tubing, 3.5 kD cut off, Pelblo Science Deutschland GmbH, Bonn, D) and
subsequently lyophlhzed The yleld was 67 % (3.4 g) amino-HES10/0.4.
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HES10/ 0.7 were dissolved in 2 m N, N-di net hyl f or mam de

(Peptide synthesis grade, Biosolve, Val kenswaard, NL)
w@r@s092928 ng 4-f or nyl benzoi ¢ aci d pent af | uor opP€mNEP2005/002653

ester were added. After sh#lking for 22 h at 22 C, the

R e G S e ey

Laufelfingén, Wﬁlﬁ)c ahd efl edg by-hszﬁﬂky’-llﬂumizb@faz@lb @;&jﬁlﬁch Sigma-Aldrich
wat er _an

Chiriedya0Hy Savibitebre ) sfas Acseiverbisey mQUNubovehy lmaamide (Peptide
t t

gl QAP B, WiRRShREE, G8) K0 250 A RGBS jcarpodiimide

welreaagldedh s@kf_temaha_lbatl&n ak2RC oid3 Canys i 053 gunb‘ Iaﬁgno-BIEEIMD £ kere added.

A&%%%r Eflgq 2%%(%2%6‘% %ﬁ%&ga%g&? %ggﬁgcp gps a&%@ﬁyd?)@ ml of ice-cold 1:1

mﬁ)&iﬁ‘&t bPNRLichedally dé’tl?&i%?tﬁfw Sitir @]ﬂacg{ %{Qdalﬁ&ﬁwt was collected by

functional i zed hydroxyet star

centrifagdtinpngt 43°G- reehhm@i\tedxmph enrzmw baft 3 mlc watdrdand 1 ml DMF and

oo Bkl nedid p At B ol e cestist priiiiot Rer Collgetked B cepfrifugation

- asa@esofibdd) Qtetdi?ss@ﬁeégiﬁ BB nfiO®att, - didRSedBdet W @gaﬁ‘iﬁ' Q'E'tter QénakeSkm

the HES10/ 0.4 when neasured with LALLS- GPC Was
diglysist tyhings 3D et off Rerpjio( Sc@lcem-@pl)tsqiﬂand GmbH Bonn D) and

10/ 0.4 were dissolved in 15 m anhydrous
1@?19@%% sul foxi de (DVSO, Fluka, Sigma-Aldrich Chenie

GrbH, Taufki rchen, D)) and added dropw se under
nltroglentoasolutlon of 5 (51 mmol )

Example; L35 noiymehesss | of fbiehydgnﬁmw@wlz@mymxyethyl stareh from
T
it or e waehinqybEShaized By didSendscdren 0 3G RBrpic acia

m acetone. The resulting precipitate was separ at ed by

OSSP AT 5 PRSP b B s 9l B30 cotoic

, GﬁaBHU RbshachaRodatial, xedcdréing4o @)E’@@QI@’V(WAI wat er

(SnakeSki n di al ysis tubi ng 5 kD cut off, Perbio
Tiscmeleselapsigiahé ok drriHEFHO. 4Bwh¢n mepsuaert with HsAGLESKIRG was 14.5 kD .

)and}fﬁéjﬁ'slx@é The vyi el d was 67 % (3.4 g)

am no- 4805 _
4- (4- fornyl-3 5- dinethoxyphenoxy)butyric acid

Cal bi_och Novabi och Lauf el f ngen, and 6 1 ‘
B rgpmIoL B remor ALY & PricaFISeryedsig ks A anlzeious dimethyl

‘sulfox1de (DMSO, Fluka, Sigma-Aldrich Chemie GnibH, Taufkirchen, D)) and added
dfopwise under‘ nitrogen to a solution of 5.1 ml (51 mmbl) 1,4-djaminobutane in 10 ml
anhydroué dimcthﬂ sulfoxide and stirred at 40 °C for 19 h. The reaction mixture was
added to a mixture of 80 ml ethanol and 80 ml acetone. The resulting precipitate was
separated by centrifugation, washed with a mixture of 20 ml ethanol and 20 ml acetone and
re-dissolved in 80 ml water. Thé solution was dialyzed for 4 days against water (SnakeSkin
dialysis tubing, 3.5 kD cut off, Perbio Sciénce Deutschland GmbH, Bonn, D) and
subsequently lyophilized. The yield was 67 % (3.4 g) amino-HES10/0.4.

150 mg 4-formylbenzoic acid and 230 mg 1-hydroxy-lH—behzotriazole (both Aldrich,
Sigma-Aldrich Chemie GmbH, Taufkirchen, D) were dissolved in 10 ml N,N-
dimethylformamide (peptide synthesis grade, Biosolve, .Valkenswaard, NL) and 204 pl
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Chem e GrbH, Taufkirchen, D) were dissolved in 3 n
N, N- di net hyl f or mram de (Pepti de synthesis grade,
w®r@sobaes Val kenswaard, NL) and 45.4 ni PCT/EP2005/002653
N, N - di i sopropyl carbodiin ¢® were added. After
N W%&‘i@%ﬁkﬁﬁ%ﬁ%})g&uﬁdgﬁe% akEd"ARer Redbatioffat 21 °C for 30 wm 1 g of the

arnin wer e added. After shaking for
anfARo-MIES 110?034 veae tdded. Afftet shiakingafor dddedt 2D °(23thn1ream°uon mixture was

adh&%ﬁ&q gj} CPHEF%M gé)%laﬁ.% ggfeeggtgeo%ﬂgtﬁ%ql g(\blfdiz Tl&glgr%cipitated
pr@&ucﬂm@s cél?e‘cf@dso%%e\ﬁﬁ?fuga{ho% ey Eé’-dfégol@ecmn Sﬁhﬁﬁvaféf‘ Qhélysed for 2

precipi tated again as descri bed above.

d agmstt mmer;{SualméSﬂﬂm\éJalymsl tubinged. SkD sehoff] Pergin S@nmws Deutschland
I be ed in 10 mM water, dialysed for 1
| Graglggg S))\ﬁé‘?é P?@f'ﬁ‘g eSkin dialysis tub| ng, 3.5 kD cut

of f, Perbi o Sci ences Deutschland GrbH, Bonn, D) and
Iyoph| lized. Example 1.9: Synthesis of al dehyde
ExamrpleldWal i zed Sypthesisyek pldehzde functionglizedhiydroxyethyl starch by

fore o G0 R HORRRA o PhETH A0S SOV L RERRI Fovidicea
prepared by SupeaspbdiRasgai®ral Col | oi ds GrbH

Rosbach- Rodheim 'D; according to DE 196 28 705 Al. The
nmol ecul ar wei ght of the HES10/0.4 when neasured with

oﬁo“kﬁ& @@QOQ%IWHEQ {)ﬁi%,[izémﬂg(r) g)" & g? élgay“s’l%énm}l ﬂaréﬁ’ceﬁail C01101ds
GthyEoshash—(ﬂhodhmhyﬂ) adciding cﬂ@D(EDMGQS msmna

g e LS R S5 STPbY WA et ae AT RIS 10510

anAWR s lvAodiiam nobutane in 10 nml anhydrous di et hyl

sul. f oxi de and stirred at 40 C for 19 h. The reaction
m xture was added to a mxture of 80 nl ethanol and 80

ol SRS SR P DSt R B e,

78064, 2%@50@6@ ﬁé}ﬁ)dﬁféd(l:'hﬁcad'ﬁéﬁé WaekidN C8OmME GHRYEE rTau-ﬁH?chen D)
sol uti on was 13/1 days agai nst water -

werShiskEBkd i I Ial 9fs 8 sm@bm@er Both Jobitions wefd mixedabi @fter incubation

ence and.subsequent
foqséz/do%n i;ggf ilrﬂ egalg;?eé? ?/58 ggge;fq %pdt%e Hsa&t)lon mixture was 1Xcubated at 21
°Cafirnty hES1 6 réactid Mnivelird -ar ol @mm 24 € hehi@d dvaA 0 (SnakeSkin
ng . 1- hydroxy- | H benzotriazole (both A dric ,
dialysis tubing, 3. 5 kD cut off, Perbio Sciences Deutschland GmbH Bonn, D) and

lyophilized.

Example 2: o Synthesis of G-CSF conjugates by redgctive amination

G-CSF is a purified G-CSF having essentially the same characteristics as the comrﬁercially

avalibale product Neupogen® (Amgen, Miinchen, D).

Example 2.1(a): Synthesis of G-CSF-conjugates by reductive amination with
hydroxyethyl starch with non-oxidized reducing end at pH =
74 ‘

(Comparative Example)
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Sigma- Aldrich Chem e GivbH, Taufkirchen, D) were
di ssolved in 10 m N5Ndi net hyl f ormam de (pepti de
wa@usledes grade, Bi osol ve, Val kenswaard, NL) BOTERDM5/002653
m N, N -di i sopropyl carbodi i Mi7de were added. After
i ncubation at 2 1 Cfor 30 mn, 1 g of the
am no- HES10/0. 4 were added. After shaking for 19 h at
In 3%afipld DQ, fteasttied toruxd theesynessiadaakbd of BA 0B/00%08(example 12,
ice-cold 1:1 nmixture of acetone and et hanol (v/v). The
page 821 g8} fer ére nipdistien Oﬁﬁé{ﬂﬁjﬁr@@f‘ EQMJBgAtEent ri f ugat i on
at 4 0C, re-dissolved in 50 mM water, dialysed for 2 d
agai nst water (SnakeSkin dialysis t ubi ng, 3.5 kD cut
T8 .83 ethnaqiedsnoasiobaft G OSFadEBoRit® Bonn Anfdenahtinchen, D, or

cnicati et Bl sie Suhells o S ) 01
soﬁ{ﬁ&zﬁpﬂés:ﬁﬂgefbuﬁxﬁg@%% LE%’?@FC"T SENRE Jeis R?ﬂ) 4i @ = 10 kD,

uci ng 0.4 (MW= 10 kD
D$)~4() Angsprpme) Raretetn] C&]bnc&nﬁmbPhMbmaRodhaim,oDd g9 mg/ml) in the

A DU HOICCEHar Melh Bt R 6f & 0 iflth S0lufoE of sodium
cygﬁﬁﬁ%}g@n\% b tHeAalne- tatfer YRS alifled JAP RO ﬂesﬁﬁ‘lﬁé %XW was incubated

of - oxo- HES10/ 0. 4 were di ssol ve
ford v 224Cu Supstghm endshérf 283 IpHf7the freslmlyavrmgargcbéounM sodlum

cxRSRRTREREN 0By 00, ae” il st FaoRly g o gy atogetber S

poRidsest 3, ﬁ%lmﬁ@é ﬂ&smﬁgrewea G0 R Os 0NN 8fdr@boioRGaded dodition were |
for 30 mn at. 2 g{sycer ol were added and the

addedhcThorresdtion umixtuees viapcanslisedl byt g8l elegrpphorasis. milp. reaction was
bTh% Cﬁeacti on mxture was dialysed for 24 h agai nst

RAt &t (SnakeSkin dialysis tubing, 3.5 kD cut off,

Perbi o Sci ences Deut schl and GvbH, Bonn, D) and

1 yophi_l esi.s of CSF, con
E’E%ml?l‘é&u]lég) ‘ve a yggquﬁn"%(%gﬁh%‘md“&m YelrducH L Hiington with
having essenti 34; %igla&ﬁ%@ﬁcﬁh@ﬁﬁ%f Lbxiblized (%argahg end at pH =

commercially a | e "product Neupogen(r)
Michen, D). Exéﬁﬂ)t0e92 1(a): Synthesis of

G CSF- conj ugat reductive nation wth
hydr oxyet hyl IG@PE% %B@le zed reducing end at
pH = ,

To 3.33' uL of an aqueous solution of G-CSF (3 mg/mL) in a given Buffer, 3.33 w of a

HES solution (300 mg/ml) in the same buffer were added. The mixture was cooled to 4 °C,

and 3.33 ul of a 60 mM solution of sodium cyanoborohydride in the same buffer at 4 °C

were added, and the resulting mixture was incubated for 20 h at 4 °C.
The following HES preparations and buffer were employed:

a) Buffer: 0.1 M sodium acetate buffer pH 5.0

- HES10/0.4 (MW = 10 kD, DS = 0.4, Supramol Parenteral Colloids GmbH,
Rosbach-Rodheim, D). The molecular weight of the HES10/0.4 when measured with
LALLS-GPC was 8.5 kD and the DS was 0.41.
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7.4 (Comparative Exanple)ln Exanple 2.1, it was tried

to use the synthesis nethod of WO 03/074087 (exanple
wa2qo05p9a9e8 22 - 23) for the production of a HESPG/EBI05/002653

conj ugate. To 3. 33 n1 of amsaqueous sol ution of G CSF

fr o%% (b&h ar ma. A%B ur ::Je]h Cﬁ“ P r%s&%@g%{ﬂe 6010;01ds GmbH,

Rdﬁgédﬁ-]}odlhwﬁ D)Mmednu]mmmos\@ﬁm eofbtiif HESW/OYY pierl .rdeasured with
HES| 0/0.4 (MW= 10 IcD, DS

LR S g vandh SR e DS w1761 s Qo

Rosbach- Rodheim D, 79 ng/m ) in the sane buffer were
added. To this mxture, 3.33 m of a 60 nM sol ution of
- sodiHES 5y@ad ofddWo vy d0i ki, iDS t=hé. ésaﬁmorbmbf Parentezala @dddids GmbH

and the_ resul L m xt ure was |n at 22
Regbacy %‘eﬂf@nﬁ) e rpblseiicn Vgsgti Otope, HES? %éhwlgfﬂen méSured. with
Lﬂd%@?P@VQQSﬁMD%Q'tM‘DS%Wr ohydride solution were

During the incubation time of 30 h, altogether
5 portions of 3.33 m of the freshly prepared 60 MV

T T R T G N R

RA¥BadIEREANDR, WS meslﬁbrée@lar Rengm! & %elfIESSO/@wnwheﬁlrﬁea@ﬁred with
G CSF- conj u%at es reductive animation with

L@m&a@my 7§Déﬁtléﬁhwswas&176cam di zed reduci ng end at
pH = 5.0 to 9.2 (Conparative Exanple) To 3.33 nL of an
aqueous solution of GCSF (3 ng/mL) in a given buffer,
b)fBu:ﬁﬁrl’O 1 Mscﬁiuhﬂﬁ%hsgihuteibmlﬁfef pEO.2Y/ n ) in the sane
ffer were he m xture was cooled to 4 OC

an
- 3 3é{E§ Oé@ 7 a(l\éW rfMlonlat il¥h =of0- %o@ﬂﬁ}ﬁme&é)ﬁ@@&r@hwlp@é GmbH,
f

REBPRCARR, B 19E ALIE MEIB B RRTD T wien s it
LA S-@#tCheyatHEDS riDeqelrthe DSnsasah@.buf f er wer e enpl oyed:

a) Buffer: 0.1 Msodium acetate buffer pH 5.0 -

HES10/0.4 (MW= 10 IcD, DS 0.4, Supranol Parenteral
c)ﬁ%@e?'ﬁlxﬁeaﬁunlﬁe&%ﬁfé?ﬁb@mw D). -The nol ecul ar

wel ght of the HES 10/0.4 when neasured with

- "HES10/0.7 MW = 10 kD, DS = 0.7, Supramol Parenteral Colloids GmbH,

Rosbach-Rodheim, D). The molecular weight of the HES10/0.7 when measured with

'LALLS-GPC was 10.5 kD and the DS was 0.76.

d) Buffer: 0.2 M potassium borate buffer pH 9.2 - .

- - HES10/0.7 (MW = 10 kD, DS = 0.7, Supramol Parenteral Colloids GmbH,
Rosbach-Rodheim, D). The molecular weight of the HES10/0.7 when meesured with
LALLS-GPC was 10.5 kD and the DS was 0.76.

Each reaction mixture was analyséd by gel electrophoresis. No or negligible conjugation -

was observed (gel scans for reactions b) to d) not shown).

Example 2.2:- Synthesis of G-CSF-conjugates by reductive amination with
hydroxyethyl starch with oxidized reducing end at pH = 5.0 to
9.2

(Cbmparative Example)

|
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LALLS- GPC was 8.5 kD and the DS was 0.41. HES10/0.7 (MN

=" .10 IdD5 DS = 0.7, Supranol Parenteral Coll oids
w@siooRes bach- Rodheim D). The nol ecul ar wei ghtT/BP20051@02653

HES10/ 0. 7 when neasured w 19 LALLS- G°PC was 10.5 kD and

the DS was 076. - HES50/0.4 (MN= 50 IcD5 DS = 0. 4,

Supranol Parenteral Colloids GrbH, Rosbach-Rodhei m
TB:33THIE offah &gubciks SoRitAt ofoG-a3re (HESAEl)And gﬁeﬂbuffer 333 lofa

msasu}ggd Wi t%ﬁ LALLS- GPC was 57 kD anthhe . "
solutigEss Ok0-HES (AR0-mgmikin thpsame Huifer eerﬁraélﬁeql Tﬂ@r@m’c@p ayas cooled

L SR BRSO D AR e e
4 wWRasvete/added,and thdioewes ifcubatedfdr Bul bhiet °CO. 1 M sodi um

phosphate buffer pH 7.2 HES10/0.7 (MN= 10 kD, DS =
0.7, Supranol Parenteral Colloids GrbH,

AR TR Bl B FRITRE S B MBETL L o' B ane
t he DS was O 76 c) Buffer 0.1 M sodium borate buffer
10 'kD, DS = 0.7, Supranol

S

a) @}\f@ﬁt%f& ‘@&Wé?‘?i%te ' PRoshach- Rodheim D). The
. L =t ESKOL

LALL - G@ECS%%QW? | clgﬁéir?dﬁtlsﬂe%é %@ﬁ%gpgﬂgﬁ%mf@ﬁ ds GmbH,
Ré&bachivR pditearss iD)mTho amateeulbu ffeaght ptd the 2HBESY/0/70 whef Miéasured with

DS = r | Parenteral Colloids GrbH,

Léﬂg%—iﬁi? Waﬂ%g#ﬁ ﬁ%%gerﬂ)go‘ﬁ?ﬁ @2& ar wei ght of the

HES10/ 0. 7 when neasured with LALLS-GPC was 10.5 IcD

and the DS was 0. 76. Each reaction m xture was '
- analcyigef&!EW/@él(l\/éWettfi% oDeSstD4 I\&lmamﬂleaanegﬂetﬂl eolloids GmbH,

Rqsg échl'l ﬁﬂ%}ie%ghm‘l T Sé}eiié%gv‘l hsf é%n ﬁﬁ §E§§@ﬁm I e measured with

.L&@@M%M@U@Saﬂw&ém’ﬁfﬁé (Vﬂl am nation with e :

hydr oxyet hyl - st arch with OXI di zed reduc:| ng end at - pH =
5.0 to .

- 0X0- HESSO/O 7 (MW = 50 kD, DS = 0.7, Supramol Parenteral Colloids GmbH,

Rosbach-Rodheim, D) The molecular welght of the HESSO/O 7 when measured with
LALLS GPC was 57 kD and the DS was 0 76.

‘ : | ‘
* b) Buffer: 0.1 M sodium phosphate buffer pH 7.2 -

- " HES10/0.7 (MW = 10 kD, DS = 0.7, Supraniol Parenteral Colloids GmbH,
Rosbach—Rodhe1m D). The molecular weight of the HES10/0.7 when measured with

| LALLS-GPC was 10.5 kD and the DS was 0. 76.

c) Buffer: 0.1 M sodium borate buffer pH 8.5

- HES10/0.7 (MW = 10 kD, DS = 0.7, Supramol Parenteral Colloids GmbH,
Rosbach-Rodheim, D). The molecular weight of the HES10/0.7 when measured with
LALLS-GPC was 10.5 kD and the DS was 0.76. |

d) Buffer: 0.2 M potassium borate buffer pH 9.2
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9.2 (Conparative Exanple)To 3.33 nL of an aqueous
solution of GCSF (3 ng/m) in a given buffer, 3.33 nm
W@R00a/089R81t i on of oxo-HES (300 ng/m ) in the SBOEEP2005/002653
buffer vvere added The m xtwre was cooled to 4 0C, and
mM g0} Ht i 0fy $0 h
|n t e sams fer 1% 1(% vveroer)sagiéﬁg}n%g%? ?é&m@ lhfrag GmbH,
Rd&@@chklh@dltm&hﬁd))f Cﬂhelﬂloh:cﬂtir 4yefght TdfetheOHESM/0F WhSn measured with

db I d: Buffer: 0.1
LRSI e 20 0 BHEPSED B oxoo HES 1010, 7 (MY =

10 kD, DS = 0.7, Supranol Parenteral Colloids GrbH,
Rosbach- Rodheim D). The nol ecul ar wei ght of the
Eddr $8424i0n ninhee was analysel] by ghl ¢laditophaRSswNe drdneglikibleacahjugation
s, 0. 76.. oxo-HE 0.7 kD, DS = 0.7, ‘
W@@Eﬁ%ﬁ#@ﬁéﬁ@ﬁﬁ BraFecen B ¢ @é@rﬁw "Bysbach: Rodhei'm
. The nol ecul ar wei ght of the HES50/0.7 when :

msasured wth LALLS-GPC was 57 IcD and the DS was
Oidatin dHERK @A (VOV T 4§D DSrr PHd sprtsspwsied oiuf by Sppiamop Parenteral

cllpitra iRtk eliBn. B aratibes DR R b (AT

wei ght of the HES10/0.7 when neasured with LALLS— GPC
was 1 and, the PS was 0.76. c) Buffer: M
Ewlﬁ%%or at e ‘DyRhssspef éf -§SEreonugntes by yed “favmmlgstwn with

0.7, Supranol Bgf S
Rosbach- Rodhei m &?HQTﬂJ m)+2g?lﬁfia? wel ﬁhy] fs ti}rﬁlé synthesized by
HES10/ 0. 7 when peeadatesckiddtidn LALLS- GPC was 10.5 |cD

and the DS was 0.76. d) Buffer: 0.2 M potassium borate
buffer pH 9.2HES10/0.7 (MW= 10 kD, DS 0.7, Supranol

Td°@r3@nmeb%n GRbbisdsorREHor méﬁc@frﬁ%%@nﬁo@ AVEH@S Pharma AG, |

nol ecul ar weight of the HES10/0.7 when nmeasured w't
Zirish) SHERE! Waspdgen® fred Zanger, hdiroiemd3, 1©sp'¢6t1veE:acaqmg/mL) in0.1M

sof G Fle e S5 AR 355ttt 86 B (oBRSLEB Gy i e
safn@r bifRRCiveRNaddel. T e REkmEN3vY3) uL of a 60 mM solution of sodium

cyanoborohydride in the same buffer were added and the mixture was incubated for 25 h at .

' 21°C. The reaction mixture was analysed by gel electrophoresis.

The followmg aldehyde functionalized HES conjugates were employed:
(i-N)  prepared with Neupogen® according to Example 1.1(a) heremabove

| (ii-N) prepared with Neupogen® according to Example 1.1(b) hereinabove;
~ (iii-N) prepared with Neupogen® according to Example 1.2(a) hereinabove;

(iv-N) prepared with Neupogen® according to Example 1.2(b) hereinabove;
(i-G) . prepared with Granocyte® according to Examplevl.l(é)v hereinabove;
(ii-G)  prepared with G*ranobyte@ according to Example 1.1(b) hereinabove’;
(1ii-G) prepared with Granocyte® according to Example 1.2(a) hereinabove;
(iv-G) prepared with Granocyte® according to Example 1.2(b) hereinabove.

Example 2.4: ‘Synthesis of G-CSF-conjugates by reductive amination with
" aldehyde functionalized hydroxyethyl starch synthesized by

conjugation of hydroxyethyl starch to a formyl-carboxylic acid
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Oxi dation of HES10/0.4 (MN8.4 kD, DS = 0.41 was
carried out by Supranol Parenteral Colloids GrbH,
woembagizflkodhei m D; according to DE 196 28 70BCHEEP2005/002653
Exanpl e 2.3: Synthesis of GICSF-conjugates by
To r3e%uﬁltd (ﬂfydo ol dif @] @Sﬂ%gﬂ PR M%dlﬁﬁdagaiiate buffer pH

oxye star C synt hesi.ze peri odat e oxi

5. OTG 33. BBofirh sofutian od anead dehyslo+ HIES (th &)5 n%/ﬁﬂil‘f in the same buffer were

addqgjg\nog te<§ r frﬁﬁ% fét W@nl % Phagg% AtrG’ é(i rxg}gﬂ ylu’@on of sodium

o B A A G o s

17 datré °BuThereaviememidae dvas Boalybesl by gell eleetr@pl®Besid. of a 60

mM sol uti on of sodi um cyanoborohydride in the sane

buf fer were added -and the m xture was incubat ed for 25
Thé f@}tovaﬁélaldsﬁseerfﬁﬁ&foh%lzealﬁﬁsa eenngeﬁem@w yey: gel

el ectrophoréesis. The follown dehyde functionalized
(V)HEﬁep@mfl@m@gg\ﬁ@Eeamplpllo%/h@Ieln@bOWﬂ) prepared with

il PR b BE8 B P d BB 5o 8t cor di g to- Exarpl ¢

(Vlib ﬁﬁe@heb@é@rﬁﬁﬁ@@d@xmﬁpﬂell MNherbingbsfeed wi th Neupogen(r)

: according to_Exa . %@her ei nabove; (iv-
(Vi) pisaned awzqrwn ngzéganl@rlﬂ eiBebvey to Exanpl e 1.2(b)

o R R o PR e oy (1)

ereil nabove; (ii-Q
prepared with G anocyte(r) according to Exanple 1.1(b)
her ei nabove; (iii-G prepared with G anocyte(r)
according to Exanple 1.2(a) hereinabove; (iv-Q

ExRiophes.8d Wit h @ﬁﬁ@ﬁyt&(@c@m%ﬁgﬁ&stw Beanihe dmBiftlon with
her ei nabove. Exanple 2. Synt hesi's of

G CSF- conj ugat fddelmjder éummqnahzainhydt‘omﬂmlt $tapdhd syipithesized by
functionalized e st ar, nt he by. ...
conj ugati on of a&@’e‘f%d gpéﬁtﬁﬂ 5?% gq" §°rmy -catboxylic acid

fornyl -carboxylic acidTo 3. 33 m of an agueous

sol ution of GCSF (3 rrg/ m M sodi um acet ate
ToRyF fd of ;9P aguepus gokglgom F 5(8|2Jtmg/|mlbfn @A M sodium acetate buffer

PO R UL WP LA O LS T hreinabove,

weanadalleﬂ/l sl the balntiod waedbsled ¢y arteh Toahy dﬁxm 2. ﬂ hihef aige-cold 40
buffer at 4 0C were added and the mixture
mM splyHgn 8F spdipm cyanoborohydride in the same buffer were added and the mixture

was incubated for 17 h at 4 °C. The reaction mixture was analysed by gel electroph01 esis.

Example 2.6: Synthesis of various protein conjugates by reductive amination
with aldehyde functionalized hydroxyethyl starch synthesized

according to Examples 1.9 and 1.10, respectively

To w pl (see Table I hereinunder) of a solution of the Protein P (see Table I hereinunder)
in 0.1 M sodium acetat buffer pH 5.0 (x mg/ml;see Table I hereinunder) y ul (see Table I
hefeinunder) of a solution of the HES-derivative (synthesized as described in Examples 1.9
or 1.10) in the same buffer (200 mg/mL) were added. The mixture was cooled to 4 °C and :

zplofa 120 mM solution of sodium cyanoborohydride in the same buffer at 4 °C Were
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17 h at 4 C. The reaction m xture was anal ysed by gel
el ectrophoresis. The foll owi ng al dehyde functionalized
woEBsomprigat es were enpl oyed: (v) prepared ackOF/@EPI9g5/002653
to Exanple 1.4 hereinabovet12(vi) prepared according to
I (=Y i) R
adqET2ATR e ol AR ol BT Te g e Pt Rituro was
aneEydebly@ell_ elBctheptoiesih m/mcce(ssfu} cmjewmdzvmwm éortabl protems,

le 1.8 h b Syn
indS oG SR IGEAEG g Wit PR HIEE BISteR o, Werelih (e Figures 7
to le%’eQﬁ&%&s@@%aﬁM%ﬁ%Y@d&Vio &E%&Ecﬁ%ﬁn{’v@%ﬁt aaeikiion of the HES

conj ugat 1 on of hydroxyet hyl starch

defivativgs used rbdxlyd iumeee ol HES ®.r157atﬂwescbﬁﬂ<a¢1t0afba porisin.
solution of GCSF (2.27 ng/m) in 0.1 Msodium acetate
buffer pH 5.0, 136 ng al dehydo- HES 10/ 0. 4, prepared as

dﬁsc ri begapig IEnﬁﬁmﬁe&ts%ahﬁé&bMMedmwé Exasgee. 6and

olution was cooled to O C To the xture
Eofryan i ce-col d RooteinPsol uti on of| sodium X y -z
cyanpbor ohydri derhii-2he sane buf fler Mer g adtled |ardi41 he 3.88
m xtur e(smmﬂlmlmateedﬂﬁmbur§7]j) at| 4 0C. |The regction
_r“'@xture was anghf3ediphy gel elect|ropRor gsi sj Exambe 3.78
2.6 (Sttltdﬁﬁﬁzﬁ*in%loYe%rH% m@r@ ein COI‘IJ ugat es by

r u'u tHe—anrnat 1T al uellyu fognctTomatTzgd
hydr pxy h I st ?1'“ nt ge5| ccordl ng t% Exar%?%es 2.67
Wy AL (see Tabl el

Here nund§ %er@ﬂdﬁ %Il‘@%etﬁp]af the P$é7e| P¥que 3’I'%bl , 1.97
| her ei ttom&pYing grydlrpcles Gigas aclet at buffer pH 5.0 (><
mg/ | ; se8ighabAddrichidesiioGnaét,) vy |mMl (seq Tabl e I V
here nunder) Ghukirsidryf)on of the HES-ddri vati Ve
(synt hesi zed as glebibed i n Exanpl €671./9 o3 1.{10)5in| 2.33
t he aa(@m{%{l{lﬁgsl gghﬁggdle_)s 4.e [added. [The mi Xture
was cool g t-0af: e@m a 120 nM sol uti on of
sodi UTASX Ul % mreﬁé ?)Ln t e same buffler at 4 0C

g'\1"\5'{c dded—and—the ttre—was IIIL,UJA ufU| 24h—t 4
0L The crude—re hmmmm V*"reﬁ‘,%aIe Iysee@%y geﬂgé1 2
e?ectro hor esi s rm%ﬁ%cessful corI u6§7| dn was cbsjeﬁ/eo 1.68
for Ell protel(ﬁéﬁ'}’l&éﬁ%l cat ed by the milgratiorn of the
pr ot pi nBindhredapentichigivenghaol, &A1 ar| wei ght|s (see |Fi gur es
7 to|11). The inddgAsed band-with is dug to the
mel ecul ar wei ghghtENSetd buti on of [t hetogHES 0.5 5 9
9 » BSA 6.67 3 1.49 1.63
- (Frakt. V, Carl Roth GmbH, '
“ Karlsruhe, D)

The IFN beta used was a rhIFN beta la produced in CHO cells containing di- and

trlantennary carbohydrate side chains and N- -acetyllactosamine repeats

The EPO used was recombinantly produced EPO having the amino acid sequence of
human EPO and essentially the same characteristics as the commercially available Erypo®
(ORTHO BIOTECH, Jansen-Cilag) or NeoRecormon® (Roche), cf. EP 0 148 605, EP 0 .
205 564, EP 0 411 678.

. Example 3: Analysis of the G-CSF-conjugate obtained in Example 2.5
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derivatives used and the nunber of HES derivatives
linked to the protein. Table |: Experinents carried
wouiosagwdes di ng to Exanple 2.6 The | FN beta useRCTVEB2085/002653
rhl FN beta la produced in O30 cells containing di- and
triantennary carbohydrate side chains and
N-acetyl | act osam ne repeats. The EPO used was
AJ eqaifdicaiehl Y produced EPO having the am no acid
sequence of human EPO and essentially the sane
characteristics as the comercially avail able Erypo(r)

T ; -Ci ) . o ( . .
CYrBeit o §OIGE" ditdesBhyEP oBE LR (ippiesies as the
cotAErplak pibduéyibysigen®f wishebtdn €S ong ulgqios veltiebhatnodified as a

Exanpl e 2. 5A. Purification G CSF being purified hG CSF
CoRHQl- ng essentially the same characteristics as the

commer ci al - product Neupogen(r) was obtai ned and one

al i quot was kept unnodified as a control. 1. Buffer
l.exBwiiige @fchGngSFoinG-CHE @ndSHhe 0/-UisFt eonjagaib esamples before

before_ purificat,i onéﬁ%/a ani pn- exchange chronmat ogr aphy

ThPYuHication; by pHorseredtangs chromfogtAiYGi fi ed G CSF (as

a control) (0.5 - 5 ng protein) were subjected to

buf f.er exchange using Vivaspin 6 Concentrator units (

| T HRSOmMAGed FES; SR iszaptsi encemodified GrCSR/$@s@2ontrol) (0.5 — 5 mg

PRI Bt ERER b AR R Lisb §LPpERifigr pniss ( 10.000
MBBCO PRSIV &a¥kiéncs Ul £.CNE &V SO0 TESunifled e concentrated to 0.5-0.7 ml

concentration/ buffer exchan cle. 2. Anion exchange

e c
andhworrdibiehhy B YGCHE raMdNREBOMbalcr Pert b 2.t Fashessmple was
—an E- rose. ¢ol h |l es after
b LR R B R L AN T o

unnodi fied G CSF were purified and anal yzed by anion

exchange chromat ography at roomtenperature by using
2.an Awivn eészlpanﬂe@hrmagwmm oGS pnd SHES-mq rgys thereof on

G ( it after HESylation were dialyzed
by(\aaﬁp?g ??‘?‘%ﬁﬁggﬁ"q‘é‘g‘é‘. nst said buffer A (10 nM

Na- phosphate, pH 7.2) or were diluted with about 13 |
VO'THEE%}—@%F samples after HES-modification ‘and, for comparison, samples of

unmodified G-CSF were ’puriﬁed and analyzed by anion éxchange chromatography
at room temperature by using an AKTA explorer 10 system as described. Aliquots of
G-CSF either befofe or after HESylation were dialyzed by ultrafiltration against said
buffer A (10 mM Na;phospllaté, pH 7.2) or were diluted with about 134 volumes of -
buffer A. The column containing 2 ml DEAE-Sepharose (DEAE-Sepharose CL-6B,

Pharmacia Kat. Nr. 17-0710-01) was regenerated by applying 5.0 column volumes
(CV) of 6.5 M guanidine/HCI, 5.0 CV bu‘ffer A, 5.0 CV of buffer C (1.5 M NaCl in
10 mM Na-phosphate, pH 7.2) and then 10 CV of buffer A. The samples (6.8 ~45
m! in 10 mM Na-phosphate buffer pH 7.2) were then inj ected by using a flow rate of
0.6 ml/min. Following washing of the sample loop with 10 ml (2 ml sample loop) or
20 ml (5 ml sample loop) buffer A, depending on the sample applied, the column was
further washed with 0-22 CV of buffer A (flow rate = 0.8 ml/min). Elution was
performed by applying a linear gradient from 0-100% buffer B over 5 CV and an
isocratic run with 2.5 CV of 100% buffer B using a flow rate of 0.6 ml/min. The
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buffer A. The columm containing 2 m DEAE- Sepharose
( DEAE- Sephar ose CL-6B, Pharnmacia Kat. Nr. 17-0710-01)

wormsoeyeser at ed by applying 5.0 col um vol uneBCT/ERI008602653

B.

6.5 Mguanidine/ HOI, 5.0 Cu4buffer A 5.0 CV of buffer

C (%: }ﬂnMxM@ by ¥ M, Na- Joatly : n :

10 ; of bu%eepﬁkg e ggr?gflg: (O.f%r-&%l%“é% r?%é%i%&%\ﬁs detailed.

Na-ghows phasieg bufoferatgpéf 7mPmimere then injected by

using a-flowrate of 0.6 m/mn. Follow ng washi ng of

the sample Toop wwth 10 M (2 m sanple loop) or 20 ni

(5 Iffireguired] sahplep )wdrefdoacentiatedepsimgl iangivaspih hensanpte and buffer
[ i'th 0-22 CV of

DR (PR Ed 28 s oA bRy & BbRIF e gtored af 028°C in 10

perd ABMa@ BRI BOI 3.0 | " bk Sl " o Q3 .

buffg{mé‘ldove{;1 5 CV gg[d gnlbigg)g{rogti o %ﬂw@h%g?%q%{?go? 02 pm

1008k pudfsamiBCowiimgy GatfNovd¥1al &). Fhe Gl wihg samples were prepared for

Thecol.um_.was re- i li.brated wi.th 5 .of butfer A .

an dnh‘ﬁggﬁjé%aéﬁaé? a?@g %l%rsk%éﬁeﬁialné]éﬁ% 0%%' JEPIE SORfegifation was

r at@tédidedts/detdibedl in §286h Behel3RMP| €S were
concentrated using a Vivaspin concentrator and buffer

exchange was perfornmed as descri bed above. Sanples

wer g St of g é £ 1N 10 M Na- Acetat, buffer pH 4.0
bef gf e or(ﬁg% té')[ tg{&%fgré%@gg%llr Y?lgfnieon s’idng a 0.2 mm
filtrations unit, @OSF@.coi@t. No. 431215). The

foll owi ng sanples were prepared for in-vitro bi oassays
and for further analytical analysis. Protein

conggnt r g4 | i.ne de jped in section
Bl 321 ow%lbf-.ri.?’%i-@%/qﬁ%ﬂ’ S’O%%nerr_gﬁgg ,Llpvol une = 500 n
G CSF (E.coli) Il. BOIF-(EIoAPAESOm3difisg/ M , vol une =

900 M G CSF (E.coli) HES-nodified IHl. . 0401-28/ A58,
0.60 ng/mM, volune = 350 ml Neupogen IV. 0401-28/ A57,

0. 5QuiTY/. 40198/ ASE 0T0400ntT! VDEMIASES0 B Anal ysi's
| - Neupogen

IV.  0401-28/A57, 0.50 mg/ml, volume = 400 pl

Neulasta

Analysis

Aliquots of the sample were analyzed for their protein content and for modifications.

1.

G-CSF protein quantitation by RP-HPLC

G-CSF protein content of the sample was quantitated using the unmodified protein

preparation (concentration : 0.453 mg/ml) as a standard.

A Dionex HPLC system conéisting of a pump P 680 A HPG, degassing unit Degasys DG

1210, an autosampler and injector ASI-100; a sample loop 250 pl, a thermostated column
department TCC 100 along with a UV/Vis-Detektor UVD170U equipped with a Software

Chromeleon Chromatography Management System was used.
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Aliquots of the sanple were analyzed for their protein
content and for nodifications. 1. G CSF protein

w@rasodat i on by RP-HPLC G CSF protei n cont ent POf/EP1965/002653
sanpl e - was quantitated usi hg the unnodified protein
preparation (concentration : 0.453 ng/m) as a
standard. A Dionex HPLC system consisting of a punp P -

A pRQolAnPGC @éphasslengl U20t5 DdgadycheRG-N2%D, Can No. 721889, and a

sepAfeton SOBLAB0T 4 b EBPAM DA RS FCCTRoBTataHgn (Macherey-

Na lt Brderidy gb 3’2&?332 E‘O%hwe%/ %g@ L‘S(ﬁ%ﬁtpﬁeﬁaé’\" HQOaplus O 06 % (v/v)

of twar e rone romat ogr aphy Managenent

trifivmsoagstéal .adidp eed loluent <B:v8¥s490\|dé>l wmmtnl@@nlﬂz@pontalmng 0,06 %
and a separation

e R T MRl e

- RP-colum (Macherey- Nagel, ordering No.7200 45. 40)

tﬁtﬁéﬁ%s apA1Yesy, %N‘@ﬁd OHJn‘r'%zaQel&@gtf{o (V/ v)

trifluoroacetic’acid and solvent B was

acetonitrile UH O contai n| ng 0,06 %
Satfipley )diT approwinmstetlioc—a2l dig tewinjedted iae a RPHPDG molumn. The

UV . detection was at 214 ,221, 260 and at 280 nm

folm%g%{eﬁ wagissfles of appr oxi mately 10 - 20 ng were

injected iny9n,a,RP-ddPh 6, gol um. The fol |l ow ng gradi ent

was used: 0-5 mn: 0-10 %B - 17 mn: 10-45 %B - 35

mn: 45-80 WBun 3B0-A% P B80- 100 % B - 38 nmin: 100 % B

- 39 mn: %B- : 10 % B The resulting peak

area at t'he Y o‘h5 g%?? ion of the standard G CSF

prepar atl_on3mnus§§11@p%]§orrpar ed to the reference

standard by. conparing the peak appearing at around

29ni n at 2868 mmnal® %yt h. 2. Reduction +

car boxam dogst h}/ll at| Oo%ﬁf GCSF protein

- 45min: 10%B
The resulting peak area at the elution position of the standard G-CSF preparation was used
and compared to the reference standard by comparing the peak appearing at around 29min
at 280 nm wavelength.

2.  Reduction + carboxamidomethylation of G-CSF protein

Aliquots from the G-CSF protein samples were reduced and carboxamidomethylated as

described elséwhere. (Guillermina Forno, Mariela Bollati =~ Fogolin, Marcos Oggero,

" Ricardo Kratje, Marina Etcheverrigaray, Harald S. Conradt, Manfred Nimtz (2004) N- and

O-linked carbohydrates and glycosylation site occupancy in recombinant human
granulocyte-macrophage colony-st1mu1at1ng factor secreted by a Chinese hamster ovary
cell line; European J. Biochem, 273(5), 907-919). Carboxam1domethy1at10n leads to
modified cystein residues. Endoprotemase Glu-Cdigestion of the carboxamidomethylated
protein was performed in 25 mM NH4HCO3 contalmng 1 M urea at pH 7,8 and using an
enzyme /substrate ratio of 0.2:10 for 18 — 24 hours ‘
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Aliquots fromthe G CSF protein sanples were reduced
and car boxam donet hyl at ed as descri bed el sewhere

w@ cslobmesi na Forno, Mariela Bollati Fogolin, RMI/EPR05/002653
Qggero, Ri car do Kratje, I\/ali6na Et cheverrigaray, Harald

Q@‘-I-ﬂ’L@nd O linked
3 %e g‘E(‘%gﬁ(gpat es an &%gﬁ oSyl a ion site occupancy in

recorrbl nant hunman granul ocyt e- macr ophage

Tog it SsoBAlpd ot e Bt Cueal S W oM g Bjpner HPLC
systel - c%;i%ktmgc%g ﬁ@”@gmﬂ m@ndlg?éﬁﬁgt&1 tgﬁéy%dDG 1210, an

cyst el n resi dopr ot ei nase i on of
autoben@etr bndamgasttmeﬂlﬁ%lﬁﬂ,ed panoplei lvopads(heauls car tigemiostat2&l column

de@%%‘f'ﬁ%@%@#@vﬁ Wﬁ% figP o g SifFpdSty @ g sofware
ChRSRAER! CRRnfikto s@@ﬁmyugéta HPLC The
pepti des generate by t 0-d u-C digestion were

separated on a Di onex HPLC system consi sting of a punp
P 680 A HPG5 degassing unit Degasys DG 1210, an

A SRR 0 o iR oGy, o

seﬂ’séﬂrz%tfbnacowglﬂﬁ leel %%OSMIZIO Y SAUIPPRYU Wrh tlej‘%(illumn ngMachel ey-

tware Chronel eon Chrionat ogr aphy Management '
Nagels ovdeehg Mo 720¢ cl5ui) \me&{séd NSalvesAl wa0HOdlus 0,06 % (v/v)

'tnﬁ{?ﬂrgﬁﬁqh% (?N%g &n%ﬁ@% Iﬁ) ég S%Hﬁn?ert]g&gﬂ; eﬁﬁ;ﬁ: icgrrlltaining 0,06 %

(V/Rj?ﬁﬂ%x%%u(: 'X&"e‘lhﬂbﬁf}fate Nagel1, m%ﬁ? M8 %l[‘&wﬁ% %Pad{’e'?ﬁ 4423 applied:
were used. Solvent A was H2O plus 0,06 % (V/ V)

trifluorogcespfip:aciglomnd solvent B was 90 %
acetonitrile inH2O, containing 0,06 %
(viv)trifd udf osioet 45 %R d; flowrate was : 1 nm/mn.
The fol | ow a tvvasapplled O- 5mn: 10 %B
17 mn: %g(ﬂ%ﬁ %(g%’ 100 % B - ' 67 mn: 100 %
B- 69 mn: 631%1%5000/715 mn 10 % B UV detection was
at 214 ,221,. 260 and at 280 nm wavel ength. Pepti des
gener at ed- b)ﬁ9tnhl@ 10% B

- 75min: 10%B

"~ UV detection was at 214 ,221, 260 and at 280 nm wavelength. Peptides generated by the

Endo-Glu-C digestion were separable (data not shown).

4. Analysis of proteolytic peptides by Matrix-Assisted Laser Desorption/Ionization
Time-of-Flight Mass Spectrometry (MALDI/TOF/TOF-MS)

Mass spectrometry was used to detect the intact N-terminus of G-CSF’s in the different -
samples prepared. Samples (3 — 5 pg) resulting from Endoproteinase Glu-C digestions of
reduced and carboxamidomethylated protein samples were used directly for MS-analysis
(without the RP-HPLC of step 3) and purified using ZipTip pipette tips containing

C18 reversed-phase material according to the manufacturer’s instructions. After washing
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Endo-d u- C di gestion were separable (data not shown).

4. Analysis of proteolytic peptides by Mtrix-Assisted
whamsnoBdesor ption/ |1 oni zati on Ti ne-of - Fli ght MaBSI/EP2005/002653

Spectronetry (MALDI / TOF/ TORIMS) Mass spectronmetry was

. USedt
wit h(z.ﬁjéol

@{@r%{éﬁ;ﬁ% dhE didtRche

sanpl es prep

ATy i Y8 01

forfres adidl im@0%or(ov) Eredaptride.ei nase G u- C di gesti ons of
reduced anhd car boxam donet hyl ated protein sanples were.
used directly

Prod¢cdpti S{EmiodCluC i) feptddufagme®s piirp apilpeedt with aBruker ULTRAFLEX

il F T B T

229303

perfor

for

’r[llrsli'g%];t E’gtt %Hg?afp?qsglve\aéﬁﬁ%ﬂ%qﬂﬁgiﬁg a matrix of

e.materi

M5- anal ysis (w thout the RP-HPLC of

SLbieth@fyoa-Gy@ekflcimbitid 90dQh MBRLI REGWAR and 600 pl 0.1%
h 10mM 0.1% (v/v) f din 60% - :

med wt

orm

C acl

(viQvirifjuopmettimadid it BoOPightcepipgptides (Weme ore@iredCudinp e mdtde of 19 mg

. fra nts were anal y.ze
o QRGP OR
T

y-CIl nham C acl

ed with a Bruker
o) e 2ps, SINE MOEHE ¥

gélgﬁ(lgnsaoﬁ‘?t 1120d%n %)%r&(ilﬂgte

TRAFLEX
o v él’lle reflectron for

roxitiate cr%ncentration of 1-10 |

pmabgl bmiets inliredamdthbeuairan®uhfo ¢ the) respéctiveianaisg eThis mixture was
acid in H0O. (gly i -

spafted omfo %ﬁta@e%%ﬁtegf@%&éﬁ g0 dpy

Wef@f@%f)ﬁlgh\iﬁ he Hla’s‘% ié%fngg

reso

uti on.

Sanmp

eptide

wer e neasur ed U%I ng a .
Alosoprs teRpRTagurg begpre Analysds. Spectra

W9hnd sHte gél?dm%g Ligﬂ%\‘ﬁrs{ﬁ{g AR ESEQatgs the

['utions o

exmpiedondsnest witle teaespectatd GrCSH peptiddés.pnol-- 1 were ni xed

wi'th equal

anounts of the respective matri x.

Thi s

m xture was spotted onto a stainless steel target and

TaBle: THeRb1iEQ QRbASEREPiB] MbRePEf B -BNALYRDEdesIBRAPfrom G-CSF
were recorded hi.the ss._range. 900 - 5000 dalton, The
ol | oomgerveblle corre] ates the expected nasses with
4 ag% raap@it i Ve G CSF pepmodakatichad)| epephiaosaubmal |
CPABHbY | sanppi c[PHHRes! of Endo- G u-C peptides resul ting
from G CSFCysternresydue é\\ﬁ@re carboxani-dorettyt-ated;
peptides nmarked as fat yﬁfg etected{in MALDI / TOF
| spEctrjum of the noo notP eg G CSF. ThEPNGPASSIPYSFLLKCLE
Endo- @ u- & peptide (MIPIZPABSPPQSFLLKCLE, iz 2189. 1) |
conpriising position 1+20 of the protein was detected
' LDl / TOF- M5 ctra of sanples af L Yt
i%&%ﬂent Iof G &%%’%V\A t'h endopr ot ei nays;@%@ﬁ@@@ﬁi@
descrilbed aboye. Resul¢g cam: Purification of G CSF
and HES nodi fied vari %57 43
1534.74 + 35-47 /7 164878 KLCATYKLCHPEE
| | géf:—é‘?sd: LVLLGHSLGIPWAPLSSCPS
4942.63 _ 48-94 0/ 50’5 6.68 QALQLAGCLSQLHSGLFLYQ
; ' GLLQALE "
50225 - SRR I— GISPE
! | LGPTLDTLQLDVADFATTIW
2835.37 - 100~124 ------ QQMEE
LGMAPALQPTQGAMPAFASA
. + B X2 —
4026.08 125-163 | FQRRAGGVLVASHLQSFLE .
1438.83 + 164-175 | —==eem VSYRVLRHLAQP
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HES- nodi fi ed G CSF and non nodified G CSF were

subjected to purification using a DEAE- Sepharose CL-6B
wa@oedoaomoas descri bed under A4. In the case of PEEEP2005/002653

unnodi fi ed sanpl e 0401-15/ M83, no significant

CARARTANED i SR RR ARG Skl Bl AU et in
MlAmDIEFOBsﬁe@trﬁﬁl ¢T.1ROnd MNadifledihC8Fvol unme of 6 m, with

a specific peak area of 660 mMAU x ml x ng 1 at 280 nm
The sanple (HES-nodified G CSF) eluted over a |large

T eaﬂqglglgh%lt Eﬁ?cgﬁg.g bef)]égiﬂe (M@WRSS@QQ&EKC@W fn% 589.1) com-

a volume of
pri’bpuposBio bDO tofiehd proddin mldemcwd ideAE DI @E ME%@peu:ma of samples

was found in the fl nta| %, 0
R L oSl A A S e Sﬁ‘ilgﬁﬁi Se.
mol ecul ar mass when conpared to the el uted protein,
det ect ed by SDS-PAGE anal ysis as shown in Figure 13,
Ré&attsvery of proteins was cal cul ated based on the peak
area (A280 nm of the eluting fractions conpared to
the non nodified G CSF protein. Table 1: Conparison of
Lt ParitRatioR6LESCSF a2 BESmiRTifed vARant® RP- HPLC
quantitation of the protein confirned these resultsll.
Anal ysis of proteins by peptide mappi ng and MALDI/ TOF
t (o) ] The :c . :
HRS R oGS o AR Y VRS Suftacd afiifpaion using
DHAgeSdphaids®CLIB boluhe a8 dekpibadrundoretdyl at ed unnodi fi ed
G CSF (Figure 14) and the market product Neupogen
(data not shovvn) was clearly detected by MALDI / TOF- I\/IS ‘
In(tmpﬁsg: %311%646#%9/&3’3 ﬁ¥%§ ant abso tion at 280 nm
carbox hi's™ si gnaf vvas absen o
w&sadﬁhﬁed S b]lead:]beelthrcmgﬂiEﬁtdnﬁm pmwm iehrted Bt gmmcdrﬂi])auam af 40-50%

bvcfﬁerﬁ '%eéﬁo LR ol bRy SEHESPrki BHB60 mAU x

m aled a bl ocked N-term nus suggesting that in .

, act t e N-térm"nal met hi oni ne residue of this protein
derivati ve is nodified by HAS derivative. References:

The sample (HES-modlﬁed G-CSF) eluted over a large range of the gradlent at a
concentratlon of buffer B from 20 80% (0.08-0.32 M NaCl) in a volume of 12 ml. About
90% of the total peak area detected at 280 nm was found in the flow-through, containing
about 50% of the total protein with an apparently slightly higher molecular mass when

compared to the eluted protein, as detected by SDS-PAGE analysis as shown in Figure 13.

Recovery of proteins was calculated based on the peak area (A280 nm) of the eluting(

fractions compared to the non modified G-CSF protein.

Table 1: Comparison of the peak areas at 280 nm detection

Yield in eluate

Calculated
]S)e]%%?rose Description arrli (1;(1);31 I%or Aree]:: Eggt)enm] el%(;l:ép Eﬁ) elg };?m
Run no. injection | @AUXMD | Thgp1 A3z sk
DS01 A33 G-CSF 0.5 mg - 330 (0.50 mg)
DS03 A32 | HES-modified G-CSF 4.0 mg 1560 2.36 mg

** RP-HPLC quantitation of the protein confirmed these results
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Quill erm na Forno, Mariela Bollati Fogolin, Marcos
Qggero, Ricardo Kratje, Marina Etcheverrigaray, Harald
w®@200809928lt, Manfred Nimz (2004) N and O | i nR€TYEP2005/002653
car bohydrates and gl ycosyl &9 on site occupancy in
reconbi nant human granul ocyt emacr ophage
col ony-stimul ating factor secreted by a Chinese
IL.ha siPw] ﬁbtéiﬁé by pepedémappihe HdORPEIDT/ZOF 1S after treatment
QO;MQ% Nllr?"t5 yggﬁ%nhopgt . E., Conradt, ll‘—|@
Sanwith tﬂd(&)l‘@tﬁlwé;luﬁ (1999) Structural
characterization of the oligosaccharide chains of
native and crystallized boar sem nal plasm
The e teraghhe @bptuféi%s&ltlﬁgl ﬁoﬁﬁtﬁtdlobrcgémmf(ﬂu@ digestion &f both the carbox-
Bi ochem 265, 718 Martin, W, Way,
amjdomeh ml@‘g;@ unnp@mﬁd Gp@%@ (]flgure 314) angdhe Hgket Rrasiucy %Igggggen (data
ur 1991"7?6 %
n"gff_\} égge}%e %%rweg%oréégéeg 1?ﬂﬁblreco mané Z}—]Ig}%%] cel SFLLKC LE,
m/ElIr189 1; Bysimh eanboiiérﬁl,doﬁ‘@ﬂﬁﬁa.téd)n‘f tis sMnal Nai hbs@ﬁ‘, 1n|%nmpm subjected

9 rbohydr at e ct ures, of
Elﬁ%wo 1%@@1 tﬁ* 1g@RilAd @‘éﬂ) al\g%lf\‘ﬁéac Eagagt sl e jsiicaliag godification
ofltlﬁsi’)&ﬁ%bl nant Chi nese hanster ovary cells. FEBS Lett.
271, "14-18. Schrdter, S., Derr, P., Conradt, H S.,
Nlmz M, Hale, G & Klrchhoff C (1999)

| N—@rﬂl‘nzqs?ﬁ) gg%h&n%g%]f;scl%t@%l%gdg éﬁggm%zblgﬂﬁd I\?termlnus suggesting .

tha i FEHhe dN-térhBR8) b dcORL AT oF  thil I RO RITE TR RS qgl hodified by

the Stem Regions of dycosyltransferases specify their

‘_HA%dvllWﬁéWﬁunctl onal sublocalization and stability in

the Golgi J. Biol. Chem, 274, 36107-36116 E.
G abenhorst, A . Hoffmann, M Ninmz, G Zettlnei Bl andH.

-S. Conr adt (1% ﬂz%(:o truction of stable BHK-21 cel MALDI/TOF
coexpr essi ng AT et ory gl ycopf ot SeSTIRHRP hurranspectrum
Gal bl -4G cNAc- R DZ, 6-sral yl'transt ef agggsLifotiribd NK
NeuAc is pref%@:ﬂ&ﬂtttached to thel ™ ¢ cop ied THEC 1/4810
k;d.l DI = 4u bl\V‘\bDI = L]VU.IIDJ. j‘ U1 d.llbll UI I allllellal y <
ol i gosacchari(&éESHAb}n secreted recophbi naGtCSFr ace /4811
—proterm Eur-JBiocthem,—23g 718= 725 Exanpre 4t
vitro resul t GéISItAE G CSF-conj ugat e obNaulasth i n 1/4812
Exanpte )
G-CSF A58 - Neupogen - 1/4813
G-CSF A08 ~ G-CSF . /4815
References:

Guillermina Forno, = Mariela Bollati F ogolin, Marcos‘Oggero‘,‘ Ricardo Kratje,
Marina Etchevzerrigaray, Harald S. Conradt, Manfred Nimtz (2004) N- and O-linked
carbohydrates and glycosylation site occupancy in recombinant huh;an granulocyte-
macrophage colony-stimulating factof secreted by a Chinese hamster ovary cell line

Eur. J. Biochem, 271 (5), 907-919

Nimtz, M., Grabenhorst, E., Conradt, H.S., Sanz, L. & Calvete, J.J. (1999) Structural
characterization of the oligosaccharide chains of native and crystallized boar seminal

plasma spermadhesin PSP-I and PSP-II glycoforms. Eur. J. Biochem. 265, 703-718.
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2.5 and purified according to Exanple 3 : Mtogenicity
of GCSF variants for nouse NFS-60 cells G CSF is known

wo eoosiop®2speci fic effects on the proliferati onPCT/EP2005/002653
differentiation, an ‘activation of henmatopoietic cells
of the neutrophilic granul ocyte |ineage. The m togeni.c
capacity of GCSF variants was tested using nouse .
1ﬁ<.lE§ IﬁQ Metting WN.WSlyi, Naf iléppet, Bk-D,, AxystinHéndt 6bnrad9d8ds. (1993)

Stme@afrs Oéé}#yléféﬂ %%@%@Hﬁ"ﬁmﬁﬁ@ i %@Rﬁmﬂtxglﬁejéwéo m 63°°mbman‘f

2 /) k3 39.4OSMZ,- Braunschwei g, D
B}glﬁ&paé\?g% J%g%sgyfzed’ by the DSMZ) conditioned

medi um as source of exogenous |L-3 were harvested by
centrifugation, washed and aliquoted at . 100 OOO ceI l's

per well in a 24-well |ate. Cells were al
Nibga st . Roancsat. &0 0 R S e Iu A irictures of human

L gAY S L AN e o

. cell€|REBVEER 271p0sesl to purified G CSF variants for 3

days at 37C and than the cells were electronically
counted (Casy TT Cell Counter, Scharfe System

SchieraS. Jah I nCFi-Trfgg"r, 5o T AP s v
| |
soiaE poBBeRd ChpS! Q3T % 2181 FHUbRL 08 (BRTERSE 10

that did not contain added growth factors. Unnodified ,
control proteins G CSF/ A33 and G CSF/ A58 sti nul at ed ‘ ‘
E. Geaueghcazst alck/élr@ Copdt 4F998XThenEytophsmis Trangnesghing and the Stem
F G 7
Rl ool RBIRLES oS HORZ PRSI A sl1RMAdation and
stetbﬂﬁ?@mﬂie@blgler& on (ED50= 10 - 25 pg/m). Exanple s ’
AL AT (al AT, al phal aTgconj ugat es synt hesi zed via
J. BigluChere ng{ﬁp. ampl e 5.1 Synthesis of am no- HES
(A) fromoxidized HES 6. 09 g of oxo-HES (MAN = 57,000
D, DS = 0.76, Supranol Parenteral Colloids GrbH, -
E RarabantibrsBokl Hietfimank, Mmepm; @dZaﬂmmﬁdi andyHt 8. leﬁram 61 £2S))
ht at 80 0C.in vac

. 5 Al
Cgudidrett ity BHRL2 DSl Rhehenecbynin iRy ycoproteins and

huithinP ER28 AEGIN AKR. @2 Q-'é'ﬁ‘lyltransferase 02,6-linked NeuAc is preferably
attached to the GalBl 4GlcNAcBI -2Manf1-3-branch of blantennary oligosaccharides from
secreted recombinant, -trace protein.

Eur.J.Biochem., 232, 718-725

Example 4: In vitro results of the G-CSF-conjugate obtained in Example
2.5 and purified accordihg to Example 3: Mitogenicity of G-
CSF variants for mouse NFS-60 cells

G-CSF is known for its specific effects on the proliferation, differentiation, an activation of
hematopoietic cells of the neﬁtrophilic granulocyte lineage. The mitogenic capacity of G-
CSF variants was tested using mouse NFS-60 cells (N. Shirafuji et al., Exp. Hematol.

-~ 1989, 17, 116-119). Cells grown in RPMI medium with 10% fetal calf serum (Gibco
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Al drich Chem e GrbH, Taufkirchen, D,) and 1.22 m of

1, 4-di am nobut ane (Fl uka, Sigma-Aldrich Cheme GrbH,
waauwskorehen, D) were added. After stirring atPADEBL05/002653

for 17 h the reaction m xt e was added to 150 m of

INIRTRERES Gkl 5Putie R AR ) A Wik oswz,

Brﬁ&[sb]wvélggbﬁ t@lfvaed 4s ﬂ@,crlbﬁshﬁdleVE$MZ4 Qoﬁﬂ1t161f1ed8!ﬁed1um as source of
ice-cold 1:1 m xture of acetone and ethanol (v/v

exeginose led Wyredwvastedyasangiiugating, rashrd probalitoteds 10,000 calts
peﬁJI esl;lo %4'\9§EBka@gdld$fse\5wre?dll%:m%aqg édgf)tk%)rdl ? é}s§7 °C in RPMI

nake SIS

' mé&dirbl WltE@LhteWEHI mutcmdhicmadi Iﬁadhhl bdBoren G-OpF apydwth factors sample

I hilized. The eld of .isol ated product was, 8
iy seieomes i WEie: . S Sl RIBI S ponceli purified G-CSF
vafii@Son SRkt e SIoCURMLE e follsrenE ORGP PRI (Casy TT Cel
Cofinchrj Sehirsi @ymm&l E.emthngdmém é“héirrbsl'd,lts 'léamfskmmahee'd 1rDF1gure 12. As

wer e_dissol ved .. i met ti
segll, iy Figutes 1%#%@% QSHES RS (RE/m L‘yergéﬁﬁe tpstimulate an
1né‘r’Eas'éLn'1\&heqidt%P boRAIsCREP YRy sr@ akdd t8kRedivih IRR o AUtic6htain added -
Chem e GvbH, Taufkirchen, re added. After -
growidubetbison at 2-1 0C for 30 rain, 3.8 g of am no-HES
. (A) (prepared as described in exanple 5.1) were added.
After shaking.for 19 h at 22 C, the reaction mxture

. Unasdifeleshifod pldeing G-OSFRB 31 £8-GROISH/AS glstmlmma%epé at a very similar

acetone and et hanol (v/v). The precipitated product

exigad GBMIESt edlbpebehit While) §GSEn canjugateCG-CEF s by £a-CSF/AST

shigped pnifin PR EE 5N f oo SrPuRLRC e it LadLion epso-
10(\45\/1;) /@ descri bed above in exanple 5.1. After

. centrlfugatlon the precipitate was dissolved in 50 m
wat er, dialysed for 2 d agai nst water (SnakeSkin

B ant bl TGN bl SRR SRRy ireancine

of isolated prggationas 77 % Exanple 5.3 Synthesis of
anmi no- HES (B) from oxi di zed HES 10 g of oxo-HES (MW =
57,000 D, DS = 0. 76, Suprarml Parenteral Coll oids

T ST ) “nest e ds BoaP HREHO PR e R ) 1

di ssol ved under nltrogen in 52 m dry dinethyl
sul phoxi de (Fl uka, Sigma-

© 6.09 g of oxo-HES (MW = 57, OOO D, DS = Q. 76 Supramol Parenteral Colloids GmbH,

Rosbach-Rodhelm D, prepared according to DE 196 28 705 A1) were heated over night at
80 °C in vacuo, dissolved under nitrogen in 32 ml dry dimethyl sulphox1de (Fluka, Sigma-
Aldrich Chemie GmbH, Taufkirchen, D,) and 1.22 ml of 1,4- diaminobutane (Fluka,
Sigma-Aldrich Chemie GmbH, Taufkirchen, D) were added. After stirring at 40 °C for 17
h the reaction mixture was added to 150 ml of an ice-cold 1:1 mixture of acetone and
ethanol (v/v). The precipitated product was collected by centrifugation at 4 °C, washed
with 40 ml of an ice-cold 1:1 mixture of acetone and ethanol (v/v) and collected by
centrifugation. The crude product was dissolved in 80 ml water, dialysed for 4 d against
water (SnakeSkin dialysis tubing, 3.5 kD cut off, Perbio Sciences Deutschland GmbH,
Bonn, D) and lyophilized. The yield of isolated product was 82 %.
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Al drich Chem e GrbH, Taufkirchen, D) and 2 nl of

1, 4-di am nobut ane (Fl uka, Sigma- Aldrich Chem e GtbH,
waauwskorehen, D) were added. After stirring atPADEBL05/002653

for 17 h the reaction m xt e was added to 350 ml of

I ce-col,d 2-pr ‘
Emeglgg %?ﬂéesgrog%ﬁ%?lg 2% pr gﬁlﬁ%’t@\%ﬁg}%o ES (A)gf example
by centrl fugat5|_10n at 4 0C, washed with 80 m of

i ce-cold 2-propanol and collected by centrifugation.
The crude product was dissolved in 80 m water,

8 B e SRFSRF AT AT bl g s,

S1éﬁi@-b$ld1€ﬂﬂ rChdﬁ)le aﬂiﬂnHH/,O rmaluﬂ{lﬁtﬁén The werel dlssxﬂveds QhaBﬁd ml N,N-

roduct was 85 % npl.e 5.4 Synt hesj
dlracthmwmqég (Repyrde rsasﬂﬁhaﬁﬁ ﬂéﬂdﬁEByQSBFV% a@%ﬂﬁfraéd sNB)Hgd 155 pL
N*lq]gﬁiﬂiagp% {: ﬁll%lg% azoaqu%ré hlﬁ%?h Chegne GmbH, Taufkirchen, D)

webt gﬂ@edAlAcftelr dicuGhtion & BnBE], foil 3l fakiny $Benof ﬁ)liméﬂES (A) (prepared as

di l.ved
s beR o8 SokIS: ) BIBEGRIES. VP SR, 1 Baft *Grghe reaction
mlg;uré\lvus P édstgpﬁgﬁiﬂ GedoRdich fe n(u%dt'l‘ af ac%‘t&féaaiﬂ' cidneh (V/V) The

-Tauf ki rchen, D) were added. After

préciyiteivet pmdu@;tw@i@ll‘egtediéﬁ' mmtl,lfugatlorgatoét °*@niedissebed(iB)20 ml N,N-

added

’ dll%?f&lg ared ; S (? %fercifgt% d nggé‘ % 0 taﬁlelc% E%tll ]oﬂnw;lug(et ?ﬁaé:etone and

eti¥ns] @9@3& de@cr@&@ dHov@in 8Rarh ]%_1@ 560l Afidk: ckn¥ifdation, 8 precipitate was
acet one and et hanol (v/v). preci pitated product

disselyed o F@ o1l evhtdsy diglysed for agh@ga@mst atater (Bnakeskigidalpsiy @dpmg, 3.5KD

o B Y e B AL I SR BB e s of

. isdl@sE pidamet woMEY n exanpl e 5. 1. After centrifugation,

the precipitate was dissolved in 50 nl water, dial ysed
for 2 d agai nst water (SnakeSkin dialysis t ubi ng, 3.5

F%&SL“ | Z%Bkh%ﬁg%gggﬁgé ‘ff#@cﬂ%’ﬁ‘ procfggt vvas 87

% Exarrpl e 5.5 Conjugation of al dehydo-HES (A) and (B)

8 SR DN I, Ereddly i om

Ro3bdh- E&igﬁ%ZDgEraﬁ%g§ Q%CQ) ?E‘E% 1970) 146928‘65(25” dﬁ@) @&e heatﬁ%i over night at

escri wer e di'sso

80 °C in vacuo, dissolved under mtrogen in 52 ml dry dimethyl sulphoxide (Fluka, Sigma-

Aldrich Chemie GmbH, Taufkirchen, D) and 2 ml of 1 4—diaminobutane (Fluka, Sigma-
Aldrich Chemie GmbH Taufkirchen, D) were added. After stirring at 40 °C for 17 h the

reaction mixture was added to 350 ml of ice-cold 2-propanol (Carl Roth GmbH + Co. KG,
Karlsruhe, D). The precipitated product was collected by centrifugation at 4 °C, washed
with 80 ml of ice-cold 2-pr015an01 and collected by centrifugation. The crude product was
dissolved in 80 ml water, dialyseci for 2 d against water (SnakeSkin dialysis tubing, 3.5 kD
cut off, Perbio Sciences Deutschland GmbH, Bonn, D) and lyophilized. The yield of

isolated product was 85 %.

Example 5.4 Synthesis of aldehydo-HES (B) from amino-HES (B) of example
53
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reaction buffer (0.1 M sodi um phosphate buffer, 150 nM
sodiumchloride, pH7.2). At 20 C, 1.67 ml of a 60 mM

W@ ows0m9es anobor ohydri de solution in the same bof/ER2005/002653
wer e ‘added foIIovved by 0.4833 m of an Al AT solution (c

ST b, B e S ENORRL B! o i,

SiBa G164 OChérﬁi’eaF(ﬁﬂbHC ST eluﬂ@lrcheiﬂ by ngdirarfmshdﬁvedl Oin NQ ml N,N-
80604A). The m xture was incubated at. 20 0C. After 17
dlmetlaﬁermmﬁm(Psptﬂwnﬁ@aistﬁW% FHETBY D Al gwagds ;Nir)\ﬁélé 170 pL

AP 80Tl ERLEEP D koLt e nen D)
Wéle nyddedt Alfte. indbanibn ek 2ﬂP(E§OJSB)(D uiih,of 1vee 02 amived-HESAB) (prepared as

a{:rggge;ir %pﬁ@pggt oLl ¢ ISSn :gzgrteﬁ? of Eégﬂ%fgly %g 3‘1 at 22 °C, the reaction
m{R0k YeRthag] tooiaoﬂ;ﬁ?gf h fM&dﬁy errﬁ&%{ﬁé loy ﬁca&% @ffanol (v/v). The

Reaction contto
pr@cxpﬁatecspmdaanaPamlkntedrw céﬁuhﬁlgmtm @nﬁbPC mm‘md in 50 ml water

odh di | ved t
St bl i Shid e Fiee B £ 30e SEAFRIT AR Fitgol () as
deB&itedZabovéin SPandie 511 O ceﬁfnf@ga@@n"fﬂe%ﬁ@&ﬁi‘ﬂéte was dissolved in 50

cyanoborohydride solution in the sanme fer were
mhgeiet diaiysedvﬁem dyageingbwaiet (YfakeSkin Analm tsﬂbmgn3(5d<D cut off, Perbio

si@seheustiterts CROE Bofn’B) A1 SOBLMRLARRRRAASE BB Rl prgduct was

- 87, GTC Bi ot herapeutics Inc., Fram ngham MA | ot No.

080604A). The m xture was incubated at 20 0C. After 17
- h, additional 6.7 ng sodi um cyanoborohydri de.

di ssol ved in 200 m of the reaction buffer were added
Examiplelded i xt ureonjagationcofbaldely doeHESAA) andr(B) t@ AlATaby reductive

t he sanme tenperat .10 nmL of this solution were

anal ysed aftera“an‘{‘}?‘élf i ncubation time of 25 h by gel

el ectrophoresis (see Figure 17). Exanple 5.7

Purification of HES-A AT conjugate by |on Exchang

Amwbwgpﬁéii%mg/aldﬂﬁ@p HE& By é:remr@d agp\gsTribed @ mmm &d) and 172 -

B R A PR P A oy ooy 2 e oty 288 ml

redtiombier (NEM BbdsRi fidssitle buhe, PSUIlnM §(§H1mﬁrbhl/@iile H 7.2). At 20
erforned in accordance with the i sol ation of Tp

et RLpdm O i padias exesebarplirids selutien in nmmdouﬂtean@re added
foﬁ&%&%?'onz%s BHGE b AP Lo Rion (c (A1AT) = 11.0 mg/ml in 20 mM sodium

- phosphate buffer, 150 mM sodium chloride, pH 7.2, A1AT= rh A1AT provided by GTC

Biotherapeutics Inc., Framingham, MA, Iot No. 080604A). The mixture was incubated at
20 °C. After 17 h, additional 6.7 mg sodium cyanoborohydride dissolved in 200 pl of the

- reaction buffer were added and the mixture was incubated for additional 24 h at the same

temperature. 10 pL of this solution were arialysed after a total incubation time of 25 h by

gel electrophoresis (see Figure 16)

Example 5.6 Conjugationiof HES to A1AT by reductive amination (Reaction

control)

362 mg HES (MW = 56,000 D, DS = 0.41, Supramol Parenteral Colloids GmbH, Rosbach-
Rodheim, D) were dissolved in 2.88 ml reaction buffer (0.1 M sodium phosphate buffer,
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AProteinase Inhibitor from Human Plasma Fraction | V-1

by 1 on Exchange Chromat ography, VoxSanguinis 1998, 74,
WQ@3Rs52ad2h28 Sanpl e preparation: buffer exchangePONEPR2005/002653

Hi Prep 26/ 10 Desalting col tan ( Arer sham Bi osci ences)

AN ' [ 4L h KT | @f e h ogr
13 R B a8 A A R 0B o Shar Loy WM sodium
cy@lvbordhgdrid@iblBi@singheiemie bt fveare eddeddnljewediby 0.455 ml of a ALIAT

oo A TR o o0 LS SRS LR S st

chl%p% géf—l Rb e(léﬂ%ﬁ* 0 o I W ﬁo@%&al By @T@Bﬁfthérﬁpe%nﬁé f&, Framingham,

of 1 using t | 6Wi ng par angt ers:
MA:plomNm 080604ay). "Elﬁdmﬁ)(tmsmmm@aﬁdmmﬁe?ﬂeAﬂEOth #dditiignal 6.7 mg

so TG FrSHoT i 40k € AEAT BTl ey 308 and the

mlc &FQ Wak 'nliUu@Eﬂe@ %1 @d@tﬁin‘dﬂm ok lﬂﬂ@%n&ee{féﬁip@ra@fre el OJhLQﬂT ‘thi€ solution

mMm vol unes The first 14 of eluent were pool ed,

weag dnabysediafigr didtdldnculaiomtitie @feé Iyhyeged elactrcmharesmc(smﬁgure 17).

of 20 ml . This sol ution, containing approximately 5 nyg
~protein, was purified by | EC using the follow ng

Eeslers:  Colupifitatibh TraIP IEREATAT dﬁhﬁ!gaftﬁt ®y 1rin /Exchange
m'n Binding Buffer (BB): 20 nM sodi um phosphate, 20 M
sodi um chl ori déhl'Op}atQIEPhYI(IﬂCBuffer (EB): 20. nM
- sodi um phosphate, 1M sodi um chl ori de, ‘

Conjugates of AIAT were purified by Ion ExChange Chromatography on a HiTrap Q HP
column using an AKTA-Explorer chromatography systém (both from Amersham

Biosciences). The purlﬁcatlon was performed in accordance with the 1solat10n of AlAT

. oyProteinase Inh1b1tor from ‘Human Plasma Fraction IV- 1 ‘by Jon Exchange
| Chromatography, VoxSanguinis 1998, 74, 232-241". "

Sample prepaiation: buffer exchange on é, HiPrep 26/10 Desalting column (Ameréham S

‘Biosciences) in combination with the AKTA-Explorer chromatography s'ystem' using 20

mM sodium phosphate, 20 mM s:odium chloride, pH 8 as eluent. i
Buffer exchange was performed after dilution of the crude reaction mixture (preparation as
described in exéunple 5.5, appfoximately 5 ml) with desalted water to a final volume of 10

ml using the following parameters:

Column: HiPrep 26/10 Desalting

Flow rate: 10 ml/ .min

Eluent: 20 mM sodium phosphate,
20 mM sodium chloride,
pH 8

Sample Volun{e: 10 mi

Eluate fractionation: 2.5ml
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pH 8 Sanple volune: 20 m Flow trough fractionation: 2

m Eluate fractionation: 1m Start concentration EB: O
waoemaodigedrati on: 5 col unm vol unes Wash out unPOL/RPE2005/002653

sanpl e: 15 m Target concemsration EB: 15 % Length of
quxgl ept: 20 m The fractiong gphlecdigdeaf ter

rormt ogr aphy wer e. anal ysed by SDS- Page Fractions .

Lengihtcfiehitiog: HES- Al AT conj ugat @ cokme ydawhesl (el ution

volume from40 to 47 m corresponding to fractions Bl

- C6, see figure 17). In sone of the pooled fractions

TIR f5El4 mP&DIHMNt Werd Potad; had bAAE esr dat addalb 1e13 B€inal volume
initial concentration of the pooled fraction after

of gAmakrdhisgobision, eradEnwRreEOBMEBEX Y PR OreiEincaps psfied by IEC using
sing Al AT (provided by GIC Biot herapeutics
th? ﬁoilzalﬁ]g gﬁ’?&sm MA, | ot No. 080604A) as reference
standard) was 170 ng/m . After dilution and buffer
exchange into 20 mM sodi um phosphat 150 mM sodi um
Cdwnaride, pH 7.2 the resul ti Rl & BP &ncentrati on
4.5 ng/m (BCA(plerce AT from GIC
Fl@?o??ear peutics Inc., Fram n\gwﬁltérrz]% | ot No. 080604A
Bihdisg Befffer BB St andar d)). Th28 niMalivgophdsplene,nas used
to determnate the inhibitory efficiency of_ the
conj ugat e. Exanpl e 5.8 Deter n&ﬁ&%Méﬁ digm ¢hlerides vitro
i nhibition capacity of HES—AE g conjugate for human
granul ocyte el astase El astas nhibitory activity
Eltéed Buffér (EB9: conj ugat es wer e 2fen¥icodimcth plosphate,ng t o
Castillo et ah, Anal. Bioche 19%9, cgl? .53-64 using a
Tecan UV-VI S- Pl at er eader PO s assay i s
based on the rel ease of p-nitpogniline from -
N- Met - O succi nyl - Al a- Al a-Pro- Val -p-NO2-anilin

- Sapgtlavelred: by el astase. This BQdiol ysis can be fol |l owed

PRy by LRSS [ cl ose éMrel ation to the
Elaik fidkfiohabibn: | 1ml

Start concentratibn EB: 0%

Equilibration: | ‘ 5 column volumés

Wash out unbound sample: 15 ml

Target concentration EB: 15% -

Length of gradient: - 20 ml

The fracﬁc)ns collected after chromatography weré; ahalysed by SDS-Page. Fractions

containing HES-AIAT conjugate were pooled (elution volume from 40 to 47 ml

~ corresponding to fractions B1 — C6, see figure 17). In some of the pooled fractions a small

amount of unreacted A1AT was detectable. The initial concentration of the pooled fraction

* after chromatography determined by BCA (Pierce Cat. No. 23225), using A1AT (provided

by GTC Bi‘otherapeutics' Inc., Framingham, MA, lot No. 080604A) as reference standard)
was 170 pg/ml. After dilution and buffer éxchange into 20 mM sodium phosphate, 150
mM sodium chloride, pH 7.2 the resulting protein concentration was 54.5 ug/ml (BCA .
(pierce with A1AT from GTC Biothearpeutics Iﬁc., Framingham, MA, lot No. 080604A
(as reference standard)). This final solution was used to determinate the inhibitory

efficiency of the conjugate.
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the enzyne. The assay was carried out in absence and
in the presence of different concentrations of the
WO pdusoproes to be tested. The decrease of enzynBCT/EP2005/002653
activity according to the I2¢hibitory activity of the
substances tested is represented in a decrease of the
sI ope in the A405 versus time plot. The residual ‘
Exahgsié 8¢ act i Veterniinatboresemloeimiteo detiibiion ¢aphaicity o HES-A1AT
concentration is, gi ve g t he sl oloe of the inhibited
curve di vi ded cogIugnte tar éE‘angrf‘HE ogxiedlAstAsted curve.
There is a linear correlation between the residual
enzyme -acti-vity and the .inhibitor concentration. By
Elasdsadnhibite@gractieiy essiofithe eonjigatesrwaapotibrnhédaecomimge Castillo et

R T T T F AL

the inhibitory activity (= 1-residual enzyne
activitiy) of the same concentrati.on of different

This#eshy ibase¢ an the redwp af eenifreandling fomeNagpt-Ofyecinyl-Ala-Ala-Pro-
f ol

Val-ps @ ﬂ fﬁﬁl}’zfd Yrﬁl?[ Sgsﬁgg g}’cgstj is1\§|c€.9rbe -foll:)o“{ﬁg by the increase of

ab¥iBRlceNEU05 A STHRMIERIESIRL4iseiate? ife cldsRoirBlagoy 8 theldtivity of
s Kinetic cycles: 25 Measure Mde: .Center The assay

 thesshatmenThowsiayt was sarBgoow ithgbseaee @od 11thﬂeere§ence of different

~ co%ﬁ@%ﬂg&&? qsf/ﬂ{nﬁ tﬁ/ge t%ﬁqsucm n(%b e%Fe ng@zy&%rgcﬁkfﬁﬁf relgcordlng to .

‘the/athidtoNg aivatyi 6fl the sWosbanioed kekled 4 ﬁ@ﬁesaﬁméd b ydea@ase of the slope in

anmount's of_ i nhi bitors stase was purchased from
thesAuas LU dinpopiRb s @S@@ﬁlasmép J6IHEF g1 PiReFIGE 1pé @ certain inhibitor

coﬁ%é&fxﬁﬁ% & ﬁ%ﬁ%ﬁﬁfecﬁﬁﬁ{gf Qﬂ@ﬂﬂ@l&ﬁ%ﬁb@?iﬁ%d by the slope of the

I rche he in Itory activity o
unmlmiplteganmves Vifhieteetsi az Bukaa sodtelation betveen tlex segiluel &z&mmtmty and -

S5l TogorpariSag, wih Prolastinge) AN (Bver M il L, ¢
ecﬁl%(/&f %H&: %h@'}gsﬂ‘daq Q:n%klﬁ@_ a@@%y BhobhekapesibRs: EfMcentration can be

Fram ngham MA 04A) as starting materi al
cafcolatadh Byctbisj \M@ameonmbiﬁtw actsityl (rall-remdmnaymc acu\ytly)sof the same

. concentration of different mhlbltors can be compared (see ﬁgure 18)

~ The following parameters were used:

Substrate concentration: | 1.5 mM
Elastase activity: A 75 mU
Wavelength: .~ 405mm | |
Temperature: ‘ 20 °C
Time interval: , 15s
- Kinetic cycles: 25
Measure Mode: - Center

The assay solution consisted of 300 ul buffer (0.1 M Hepes, 0.5 M NaCl, 0.05. % (m/v)
Triton X-100, pH 7.5) containing 10 % DMSO, 1.5 mM N-Met-O-succinyl-Ala-Ala-Pro-
Val-p-NO;-anilin, 7.5 mU Elastase and varying amounts of inhibitors.
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concentration plot is given in figure 18. Linearity
for all curves was R2 > 0.98. In the bel ow,
wo gRs/yrakgies and el astase inhibition for c (i NPCDEPING/002653
= 1 ng/m are given, as weld7 as the inhibitory
activity of starting material and conjugate in
relation to the reference. Data outlined i.n the table
Eldsekowad gardhasetefoonst Bave Elatroploeesiaj@mbHarkleidélbedge All other
Al AT activity remmi ned af . conj ygat.i on wi th HES.
subagres Yigre Hﬁ%&ﬁ?@%@%&%ﬂ%@@%&l&%@?bﬁnnati on of the
in-vivo half-live of HES-rh al phal AT conjugate in

conmpari son to rh al phal AT and pl asna derived h
TheinhtkitosT asiévitl &f the cenjngpselsBildiaed ek degcBheBircaately.5 was tested

. Harlan GrbH, _Barche rm r tilized as test
in GO ik PR GG 1S JaPo Gy e iohd-ovF &Sy Gsffae Lot No.
PR?&%Q'@? Bs AfthBRle ég@%ﬂﬂ&g?ﬁeg}"ﬂ‘dl FthDehQfiRs Inc., Frammg{lg%l, MA, lot

nistration t he rent sanpte sol utions. .
Nonl08@G04a) >3 stayting nsasénietli fon thef canfgagianpless residupl emyme activity vs.

bel ow.in’ ff . = 7. 20 di h te,
congeing: Pb i BivearR i) Swbigai e et A0 s Pys. In the
beloW, I0S-viaick aM@lelhs@be IMbiAbE for cS@Mbigor) = T NgMIRR@LAE, as well as
(GTC Bi ot herapeutics Inc., Fram ngham MA ot No.

- the(ighiboaw) acbixity|of startinghmatepiab pdrcosepato 11 tedaiion taghe reference. Data

repar ed i X | .5, Sanpl , as deri h ..

oulinEP R B LR ety SsnaTefs Talind S fhe M1AT activity
ren§hetBaRie) cOijudatiod with HES, 24, 31,5 and 48, hours after

injection, two mce of each group were killed and

whol e bl ood sanples (~500m ) were withdrawn fromthe

heart of the ani mals. u r red using

M crovette(r) 500 Z- &T?‘%[eéi;r%v\%zno@?%%anbr echt, Cermany).

The serum sanples were stored at - 80 OC until the :

begi nni ng of the-al phal AT concentration neasurenents.

al phal AT congentrations were dEt ect efd uslaftgsed . | inhibition activity
commerci al l'y |avaj | abl e al phal AT-_ELIBA . .
( IRFRIMEI agnogt i HneBSHORE) ﬁﬁle Ger riay) | f dnlhibikjoRg | he inrelation .

manufacturers inst Eclflﬁ{aitigﬂs' [pg/ml] | ¢ (inhibitor) = to Prolastin
| | | tegmie] | %]
Prolastin y=-0,6754x + 0,9627 | 0,685 71,3 ,
AIAT y =-0,5046x + 0,9558 | 0,903 : 54,9 77,0

HES-AIAT¥c0njugate y = -0,3757x +0,9627 | 1,232 41,3 57,9
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The results obtained denonstrate a significant plasma
hal f-1ife increase for the rh al phal AT-HES conjugate

WO noosomIas i son to the not nodified rh al phal ATPGI/BP100510P2653
material. The neasured hal 128 ife of the conjugate is’

: th ; g :
.Exéq%a ?agg C:)r ?e%éﬂ lm?%gﬁ‘ f 0 ov\/|Vrl1‘;(JhQI Emgbﬁﬁsvﬁp diphalAT

exanpl e 5.9 : célhjagnre halkbmpadisenofo Slam]l]ilmﬂsAT and [pkamal derived h

6 Synthesis of - Conj ugat es Exanple 6.1 Synthesis

of the Al dehya@%@mrl vatives Exanple 6. 1(a)

Synthesis of Am noHESI O 0.4 5.12 g of oxo HES10/0. 4

(MNV= 14,500 D, DS 0.41, Supranol Parenteral Coll oids

@gﬁ%&% &‘%hroQ%él&' DAL/ cOIER! ngmpeam{ rlﬂ)réﬁénD@eilrﬁgny) were

wer e heated over night at 80C in vacud and

ut1ﬁzedsad testiongadiem @2t mpgeid ipar 2Bnple). dibg ‘4$ hedywdight” of each animal

ATRERARg i Aot G RBltioms M0 of @ 5

gﬂﬂﬂ SSlutiff berths tséirﬁf)l'eﬁ‘ Q)uﬁ{neﬂ %w Qh allzuﬂﬂert]iﬂ@ <+ gaC (3Phmol sodium

m xture was. ad an ice-co 1:1 mxture,
pho$pmwet16®1mm¢ios0éma nbllon@v)/ Wyr.e mtjfpeteé reiedvsheusleth theddil gein of the
Mmas col |l ected by centrifugation at 4C, washed with 40
- of an ice-cold 1:1 nixture of acetone and et hanol
~(v/iv) and collected by centrifugation. The crude
SaRfduct vRasaghsiger VEArd NBRAhdFptE Tncdi B aﬁprNﬂAdlot No.
agai nst water (SnakeSkin dialysis tubing, 3.5 kD cut ,
0866@4A)Per bi o SC| ences Deut schl and GrbH, Bonn, D) and '

il zg d of isolated product 67%
sablid o af Hpby ey Srdie R BRRTeE SRR 08 my
SaftplOm Y1 beraai derrel th ﬂﬁﬁall@ﬁ (SER VAN EfHca¥yhoresis GmbH, Heidelberg,
| - beiizotriazole (both Aldrich, Sigma-Aldrich Cheni e
Gegmpry) Tauf ki rchen, D) were di ssol ved in 7 nmL N
Ndi et hyl f or mam de (Peptide synthesis grade, Biosol ve,
‘Val kenswaard, NL) .and 135 nL
AN, N, 4di10 SMBQ@VWS}Q@M%@ ifjEbtideR twSngo@oAb4bhi @Bup were killed

‘Cheni e GnbH, Tauf ki r chen, D). were added. After
angl ydisha blogd sampies (X0 wars \mﬂadra‘@nﬁ #e heart of the animals. Serum

am noHE /0 nt
wid B e Mg 3R A G R RE mf*@feﬁﬁ BORRS. The serum
safPRs ! ®afet ktofedhx 80 e°(\2\/aﬁ1t1@dtﬂ6dbég<ﬂ1rﬂti’g B Ot APhdIFEF Cdbhdentratmn
1:1 m xture of acetone and ethanol (v/v). The

© measurements.

alphalAT concentrations were détected using a commercially available alphal AT- ELISA

(Immundiagnostik, Bensheim, Germany) following the manufacturers instructions.

The results obtained démonstratg a significant plasma half-life increase for the th
alphal AT-HES conjligate in comparison to the not modified rh alphal AT starting material.
The measured half-life of the conjugate is in the same range than the one of the plasma

derived h alphal AT according to the following table.

Table of example 5.9: Plasmé half-life of samples 1-3.

Sample No Plasma half-life in mice [h]

1 , 1,2
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preci pitated product was collected by centrifugation

at 4C, re-dissolved in 5 nL DVF and precipitated with
wd2o05i9mehanol / acetone as descri bed above. Af PEF/EP2005/002653

centri fugat| on, the collect®d precipitate was

5 di ssotved zﬁtn water, drarysed for 1 d against water

3 SrrakeSkt |‘§\z—a| ysi-s—tubimg—3-5 kD cut off, Perbio
Setences—Peft sehland—GrbH—BeAn, D) and | yophl lized.

The yield of isolated product was 95% Exanpl e 6. 1(c)

Synt hesi s of Am noHESI O 0.7 6.02 g of oxo-HES 10/0.7

(MNV= 15,000 D, DS = 0.76, Supranol Parenteral

Col | oi ds GnbH, Rosbach-Rodheim D, according to DE 196
Exaéplob) were dyagnsked G+QSE-Conjucagen in 32 nL dry

di met hyl sul phoxi de (Fl uka, Sigma-Aldrich Chem e GrbH,

Exhatfikgrichen, @}mﬁﬁ@s@f%ﬂideﬁ?dé&fﬁ@b@ﬁbﬂm ane were
added. After stirring at 40C 17 h the reaction

ERR RS GIE ViRt ; %Pfs%ﬁ@ brecipit ﬁtl 33 o EBEE?
| |
5.8 of i FESTP% I 5 LSRR Dt B Sihit amnctal Cotoias

GrhdH VRos%ﬁ(%—R@Hh&ﬁqt @j gi:%aféﬁré%drﬁﬂl%gl) i8N 1 069 764 %qfwere heélted over

product was di ssol ved i.n %Il afyse
nighgat 881C watvecuo SrhitisSkied aider ylstr@enuhlligl;ﬂlSdl‘S dimBthylisulphoxide

B g3 S35RS FRE:S50h AT 200 B4 et

- weRXadRleA feddihin S 0veSios I’Pfl ﬂ@ ﬁﬁ&%%ﬁ%h@’v%s 4ddaPoNBo mL of an

4-fornyl benzoic acid and

10610(1}@&?10&19&‘[111}@]- dfecacgione jand ¢ }@n@b{g?\r) Ahel piesipitated product was collected

o R A 5 SR T AL o ssons

et}ﬁmﬂt avaglamdgfoueaed Bi @a@ﬂn\f@gauvﬁl k@@ﬂ&ﬂé@%du&%a@ﬂﬁs@@éd in 80 mL
-did sopr opyl carbodl i mi de. (Fl uka, Si gma- Al drich

Wa@#eﬂﬁakysm Tadgakist BYeess (kae@émedlaly@@dubmgx 34 kD cut off, Perbio

ScpREATALIRN g1 GG BED I ity 1 E R ot ves

67%udded. After shaking for 19 h at 22C the reaction
m xture was added to 84 nlL of ice-cold 2-propanol. The
precipitated gr oduct was. col | ected by centrifugation

Exampico-1¢h- di sSpnthesis oh AltehydoHES40/0.40i al ysed for 2 d
agal nst wat er (SnakeSkin dialysis tubing, 3.5 1dD cut

108 e R e WS P 3 b PR R o Avcricn,
Sigma-Aldrich Chemie GmbH, Taufkirchen, D) were dissolved in 7 mL N,N-
dimethylformamide (Peptide éynthesis grade, Biosolve, Valkenswaard, NL) and 135 uL
N,N’-diisopropylcarbodiimide (Fluka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D)
were addéd. After incubation at 21°C for 30 min, 0.7 g of aminoHES10/0.4 (synthesised as
described in example 6.1(a)) were added. After shaking for 18 h at 22°C, the reaction
mixture was added to 42 mL of an ice-cold 1:1 mixture of acetone and ethanol (v/v). The
precipitated product was collected by centrifugation at 4°C, re-dissolved in 5 mI. DMF and
precipitated with 42 mL ethanol/ acetone as described above. After centrifugation, the
collected precipitate was dissolved with water, dialysed for 1 d against water (SnakeSkin
dialysis tubmg, 3.5 kD cut off, Perbio Sciences Deutschland GmbH, Bonn, D) and
lyophilized. The yield of isolated product was 95%. '
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Exanpl e 6.1(e) Synthesis of Am noHES30/0.4 5 g of

oxo- HES 30/0.4 (MW= 28,000 D, DS = 0.41 , Supranol
woanosiemesl Col | oi ds GrbH, Rosbach- Rodhei m D, PUBFEPZYP05/002653

nol ar ratios of the ingredi¥®nts according to DE 196 28

705 AI) wer e heat ed over night at 80C in vacuo and

e RyFsul pRdat ISF’E?E&IH“@%%;WI dr i o Chem & GrbH

| 60!%3? S 15%9 FRbng 2 sToetooPSr U4 bR sl Colloids

rH?Ht Rbba¥idR od éiﬁld Haoacé&?n;g\;to HE 896 2@?053%&% alsgol%d(gﬁ’cget? nitrogen

acet one an ). The preci'pitated pro
in BAsnlc diyl diotedny! Islylphe)ntle (Flukpa tSigma-at drikhChehhie ChaneTauﬂﬂrchen D)

e GARHEL i vranateniEe et pfas TeF B &t 408K gt o€ reaction.
mlghf.l,{r@ ng i t§9586 E‘&I%f Q?}Hes&)llﬂ 81 dn£RElof BQdhe 4dd 6%1%01 (v/v). The

I yophi'lized. The i sol ated product was , no
pretanitatad preduct Eveampﬁect@i by t3ntSlugphies atsd °6F, washed W1th 40 mL of an ice-

cof SSTNSREESTOL0, . 120 T3R8 TUSIZLE S B, The e

r&hﬁﬂﬁfaé\liﬁédlﬁéﬂ Bheme, eatel didlgsddiior & edbaids) WMSSnakeSlqn dialysis
di ssol ved in 36 nL N5Ndi met hyl f or mani de ( Pept i

tubjpgthekPsugpEdRerbis nivicoeDewtachiandsGabHd Bom,)D)afml lygphilized. The
rbod| imde (Fluka, Sigma-Aldrich
%OHSME‘W&%%. rchen, D) were added. After
|ncubat| on at 21C for 30 nin, 2.61 g of am nqHES30/0. 4

&gﬂébq?)sed SZnMﬁVOiEKAQ&e gﬂoﬂmnyWG 1(e)) were
f'ter shaking for 2 at 220C, the reaction

156‘&3 ékfefoé aeggﬂs dda @%3}3151@“ lrﬁgdﬂg‘riz éflgt!;% gmgaz A € Aldrich,

Slgma;-AddlhdhecﬂlmdnbyGﬂﬂﬂ{ r Thufkichar) B W&arlﬂssﬂﬁ&hem V\l(I hnL NN- A

‘ co xture .,of acetone_and ethanol (Vv/v) t
| aigepfogERds h@%ﬁ? SR SHHECP e VALSIENESS Vb and 204 uL
N Rty S el o 19300 RS i, rquticten, D)

Weﬁc: pddeded fieDegtisativinaat @ 1Bt 3Bonim, 1 Plof amind EGI/0. V(gdmthesmed as

The vyi.el d of ct, was, 81% _Example 6. 1( )
oo i€ eSmgbie, Gl 3) Bbadel” a T Spddst AE Bof Dt fllg reacton
mixtudd WH0added D8 54 Omi,Gof @ébo&ﬁﬁoi-pf)cﬁ‘)%ﬁ&t Rl g@@igﬁtﬁﬂegsproduct was

GmbH; Rosbach- Rodheim D, using l'ar rati
collentgdebly eentrifigeton phé G, aemsm@edm SOGBL/Wa)ter dialysed for 2 d against
water (SnakeSkin dialysis tubing, 3.5 kD cut off, Perbio Sciences Deutschland GmbH,

Bonn, D) and lyophilized. The yield of isolated product was 83%.

Example 6.1(¢) Synthesis of AminoHES30/0.4

5gof oxo-HES 30/0.4 (MW = 28,000 D, DS = 0.41, Supramol Parenteral Colloids GmbH,
Rosbach-Rodheim, D, using molar ratios of the ingredients accordir_fg to DE 196 28 705
Al) were heated over night at 80°C in vacuo and were then dissolved under nitrogen in 28

mL dry dimethyl sulphoxide (Fluka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D) and

© 1.67 mL of 1,4-diaminobutane were added. After stirring at 40°C- for 17 h the reaction

mixture was added to 175 mL of an ice-cold 1:1 mixture of acetone and ethanol (v/v). The
precipitated product was collected by centrifugation at 4°C. The crude product was
dissolved in 40 mL water, dialysed for 2 d agairst water (SnakeSkin dialysis tubing, 3.5



10

15

20

25

30

35

were heated over night at 800C in vacuo and were then

di ssol ved under nitrogen in 28 nL dry di net hyl
wadoplogeopgle ( Fl uka, Sigma- Al drich Chemi e GrbH, PCT/EP2005/002653

Taufkirchen, D) and 1.67 m3lof 1, 4-di am nobutane were

oA S S DRy PR AT, P08 5SS T it o

1s<ﬂ>éte@pﬁﬁoctavasnﬂ>tdéthmmnbd(v/ v). The precipitated product
was col I ected by centrifugation at 4C. The crude
product was dissolved in 40 nL water, dialysed for 2 d

Exagmlhétl(ﬁ/at er Systheris ok AddehydoJBiS30{0sbi ng, 3.5 kD cut
of f, Perbio Sciences Deutschland GvH, Bonn, D) and
13{)ymg M-formgitbenZdie agiceladd dfS3i mgl thdiropaydiﬂhb&nzm&&zﬂl@t (both Aldrich,

d . ned | h h
SO £sTB, DL By Dieneth clsehedai 304ml NN-
dnﬁgth}l'f@rl’fgdiﬂﬁé‘ '(P gfd@eé%@ksls %%éﬂee BibiR, At a‘i’ﬁe;n&k}aard NL) and 110 pL

drich Tauf ki rchén
N NI slgexbprepwmarb@hlrmde MFNdﬂatT&glyHPddmdmCﬂlenﬁePéhane Taufkirchen, D)

el g P LR T et dor IS PN TR et dpymtesised

as GbRKRibed ATAmp T@Gflkég) GlRNaddel. M‘Réleslﬂﬁﬁg%r #4.5@rat 22°C, the reaction
i ncubation at 21C 30 mn 46 g of am noHES30/0. 7

migEye e sddeddad Saade of mausemlde}( Armpixeire of gepfonevaadethanol (v/v). The

o SRS SRTKIRSCA G GRBplyth 42 LPyRRR M iecort

1: ohiaaetofacetamdarst digamol (W), Wter TRRrifilpeEom ltt@sxe@iﬁnatewg@ulssolved -
was coll ected centrifugation at 40C and was

i 3 mle wiates %talyseff/ o %t%a@%ﬁ% vertssi(Snkeakip Eelysin émbn(xgé/&/; kD cut off,

P SASERL DB POy oSSl °B8 VBB b

prativat was 81%ubi ng, 3.5 kD cut off, Perbio Sciences
Deutschl and GrbH, Bonn, D) and Iyophi lized. The yield
i sol ated .product. was 87% Exanple 6.1(i) Synthesis
Exemh ﬁétﬂssw Symnthesio of dminoBES3IPS 50/ 0. 7 (MV = 57, 000
D, DS = 0.76, Supranpl Parenteral Colloids GrbH,
5 g?oiécbca)eHERdﬂm BIVEW B3 110600110, i 4. 76, Supranm] Phrehteeal C01101ds GmbH

R S TS0 Ry S Lo S Syl s ary
Zveﬁ(@ﬁ!&?ed%x?e& %Qg%@ at 8?1@211{1@&0@%&(‘;@%@% {avh dﬁ#&%(l &PEA ?nb ogen dn 28 mL
mdumﬂm sokphoxide delaha ripmesiidriole Chelatbd@mbHAfIheﬂmchen D) and 1.67

E h gm%ltobldftgrcl:e Wele added. After stirring at 40°C for 17 h the reaction mlxture ’
was added to 175 mL of an ice-cold 1:1 mixture of acetone and ethanol (v/v). The
precipitated product was collected by centrifugation at 4°C. The crude product was
dissolved in 40 mL water, dlalysed for 2 d against water (SnakeSkm dialysis tubing, 3.5
kD cut off, Perbio Sciences Deutschland GmbH, Bonn, D) and lyop]mhzed The yield of

isolated product was not determined.

Example 6.1(h) Syltthesis of AldehydoHES30/0.7
122 mg 4-formylbenzoi¢ acid and 144 mg 1-hydroxy-1H-benzotriazole (both Aldrich,
Sigma-Aldrich Chemie GmbH, Taufkirchen, D) were dissolved in 34 mlL N,N-

Adin‘lethylformamide (Peptide synthesis grade, Biosolve, Valkenswaard, NL) and 103 pL . ‘

N,N’-diisopropylcarbodiimide (F luka, Sigma-Aldrich Chemie GmbH, Tauﬂdrehen, D)
were added. After incubation at 21°C for 30 min, 2.46 g of aminoHES30/0.7 (synthesised
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17 h the reaction m xture was added to 150 nL of an
ice-cold 1:1 m xture of acetone and ethanol (v/v). The
w@e@siopioeat ed product was col |l ected by centri f BOHREPZING/002653

at 40C, washed with 40 nL &2 an ice-cold 1:1 m xture

s B BT P00, STH SRLDESHES, B oo

mlmurev\@hﬁ addedl tal1go esl f)f)an fbed:oag lel riﬁibmmabé acdtcﬁfbaéiﬁ%eﬁhol (v/v). The
di al ysi s tubing, 3. , . Perbi o Scjences
Prasiy rﬁﬁ’élctaﬁ%ﬁ—POUB(%WH bymengrfagatwp%‘} (zang washed wigh gn ice-cold

LR S B B e Uy Ao A Baltor the QUPRIER yhs dissolved

in 30 gnlrgvaterhdidiysed) forl1Hd bwmwateiz(ﬁhakeshm dialskdrtulsing, 3.5 kD cut off,

P TS S en Bl i of ot

gd,(le{@,gssg ,arade, Bi osol ve, Val kenswaard, NL) and 155
Pr gﬁl sopropyl car bodi i m de (Fl uka, Sigma-Aldrich
Chem e GhbH, Taufkirchen, D) were added. After
Exanpleai1i(ipn at sgmmsfommommssom's g of
am noHES50/ 0. 7 (synt hesi sed as descri bed in exanple
6.0 é(df)o)xoyﬁEg sagsle v £ 817 oabaki pg £ @r761%ubrﬂola%95ﬁteral Colloids

the reaction m xture was added to 160 nlL of an

. anﬂa;fér Regbach-Rodheint, i, aisig maelet ttienanfithetingmedients\acegrdingte DE 196

15

20

25

30

35

25D A A8 kBt G S AR Bt e

. nitRsgRE! ﬂﬂ Bat £, Wiy WiBOFL safphagidi c@Ig@l Bidid-ATHNEN Chefie GmbH,

acet one and et hanol v/v) as described above. After

Tagtkircher, @aﬁﬁdohzz mHeobkdulignpabetangwers asded vAbier siirgag a1 40°C for
173@&1? reacgi' 1§ﬁlge (&%5 g&c}e%ﬁ%gl%'o rh%]; P\P@‘b’e refn&)%@a} klel%kitﬂw of acetone and

SIS U I ng,, cut o cl ence

etHaRolt ($ﬁv|)J "Bindiprevipttate BproducByasodtictigd bh icemtZi€ehatidin gt 4/°IC$ M@shed with’
of i sql at ed product was 77% Exanple 6.2 Synthesis of
0t wé- REGIesspoldo bl ypurtase B @é@&%tar\sﬂeeﬁﬁnﬂaﬂ/&h and collected by

ce%?.ﬁ%{lg% GEl*t?el( %ﬁd&%ﬂc{]ﬂ%@t@g%@% 1&'1(%?_1‘3{1 (fi‘?l sgeﬁ%r 4d agamst‘
wabss@nblesdlkiiny didhesis arbing; 1Baf &EX euti <$ﬂf i Parbas Stibeces ddemsohiaad GmbH,
rodquct.  Ne en.jin 1 sodi.um acet at 50 ng/ nL f
BB it DEHBREED Thsa e EnsaB R PGS e
concentrated by diafiltration at OOCto 4 m. with a

{81 SR, SRERBRGEARAG SRty SO WeD

aSCI nnover re-diluted to 15 nmL

123 mg £ focl)*m%flb'\éln%c%gla%m o tl%l Uf-gy roxy-lplljaenzotnazc')]le (both Aldrich,

Sigma-Aldrich Chemie GmbH, Taufkirchen, D) were dissolved in 38 mL N,N-
dimethylformamide (Peptide synthesis grade, Biosolve, Valkenswaard, NL) and 155 pL
N,N’-diisopropylcarbodiimide (Fluka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D)
were added. After incubation at 21°C for 30 min, 3.8 g of aminoHES50/0.7 (synthesised as
described in example 6.1(i)) were added. After shaking for 19 h at 22°C, the reaction
mixture was added to 160 mL of an ice-cold 1:1 mixture of acetone and ethanol (v/v). The
precipitated product was collected by centrifugation at 4°C, re-dissolved in 20 mL N,N-
dimethylformamide and precipitated with 80 mL of an ice-cold 1:1 mixture of acetone and
ethanol (v/v) as described above. After centrifugation, the precipitate was dissolved in 50

mL water, dialysed for-2 d against water (SnakeSkin dialysis tubing, 3.5 kD cut off, Perbio
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diafiltration was repeated tw ce. The, final

concentration in the last diafiltration step was 3
worguosi92oe anpl e 6. 2(b) Reacti on of hG CSF w t hPCT/EP2005/002653

al dehydoHES derivatives of 1¥xanpl es 6. 1(b), 6.1(d) and

s e e R S

779g€scribed in exanple 6.2(a) above) 1.67 nL of a :
sol ution of the HESdei vative and 1.67 nL of a 60 nM °

- solution of sodium cyanoborohydride, both in the sane
buffer, were added and the sol ution was incubated for

Exbmpfe 6.2at 4C. SphthesisloftthoHESAGrESE Singugates i@ dusfive amination
m xi ng. The follow ng final HES concentrations were

E,@ﬁpﬁ]@};@éa) 39. 4pagérixchancd Ae HES derivatives prepared
according to exanple 6. ﬂ’b) and 6.1(d). 197 ng/nL for

33t ETJO?E? ](-)d§T4I I\ﬁ%&]\_{ ﬁg@@‘gﬁa&qﬁz @S‘Pﬁ(@%ﬁg% gﬁ}b@sgs NRdven 08 58 essentially the

safol mhamten@amea‘st the a:lonﬁnetrblal ;imd(B:thbup@gslb acho thmdnum B):etate 50

mgs A ea l%{l}ldg)g% ‘rf é‘ HeER gg ggt 8 n&g&ﬁq%ﬁf%%g diafiltration at 0°C
to Iﬁxl?ﬁfpxlvﬁh 8- ‘?ﬁvﬁ%?llgqgkeéon@éﬁﬁ?d}%ﬁ 5REA 1 MK MAWBOASAvascience AG,

nL solutio CSF (Purified hG CSF havin
Haamsem Dalahg re-Hduted e 15 malr adther 0.4tV sediam mﬁ@t@:bw&maé ip&l 5.0. This

oS A RS b PR TR B R Rl was
%/gﬁgentrated by diafiltration at 15Cto 4 nL with a

I vaspi n 15R concentrator (VS15RH 1, 5KD MACO,
Vi vasci ence AG, Hannover, D) and re-diluted to 15 nL

- Exsithple $.2b)L MRxadtiomod héi-ESF withfaddelydopl.Sdexivatives of examples

Thi sdi af i | t r atd. 1(b), WK dy epesli¢y twice. The final
concentration in the last diafiltration step was 1.5

T/ g1 EXARE BB %@G—B@Céﬁé?rbu‘ﬂfer Qgclﬁﬁ e Whtb0.1 M sodium acetate

al dehydoHES derivatives of exanples 6.1(f) and 6. 1(h)
buffer, 3018 5l (as olfescalbsdllmex@mplof6 Ho aiswehﬂ t6€ rmb @ faggolution of the HES-

deﬁf&é@%ng%hll%h Igg ?]_pri'xvl gﬁ %831 %&?)g)so%m f& ?c'ﬁloéy(%c{e %oth in the .

safif@! BiiffedNwert a088d ABd @fe §d1@t1dTE§d§mcusdted/ €or 15.5 h at 4°C. All solutions
were cooled to 0°C before mixing.

The following final HES concentrations were émployed:

" 39.4 mg/mL for the HES derivatives prepared according' to example 6.1(b) and 6.1(d).

197 mg/mL for the HES derivative prepared according to example 6.1().
197 mg/mL HES50/0.7 MW = 47,000 D, DS = 0 76, Supramol Pa;lentelal Colloids
GmbH, Rosbach-Rodheim, D) as reaction control.

The reaction mixtures were analysed by gel electrophoresis (see figure 19).
Example 6.2(¢c) Buffer exchange B:

20 mL of a 0.454 mg/mL solution of hG—CSF (Purified hG-CSF having essentially the
same characteristics as the commercial product Neupogen®) in 10 mM sodium acetate, 50
mg/mL sorbitoi and 0.004% Tween 80 at pH 4.0 was concentrated by diafiltration at 15°C
to 4 vawith a Vivaspin 15R concentrator (VS15RH11, 5KD MWCO, Vivascience AG,
Hannover, D) and re-diluted to 15 mL with a 0.1'M sodiﬁn acetate buffer at pH 5.0. This



10

.15

- 20

25

30

35

- Al th SHPPIER ViRE GRBION

and 3.3 nL of a 60 mM sol ution of sodium

cyanobor ohydri de, both in the sane buffer, were added
wa@p@so2sol uti on was i ncubated for 30 h at 4CPCEEP2005/002653

solutions were cooled to OG4before m xing. After 17.h

i R TOR SRR i (P DSBS b 1 Gyt wes

1.{&@anfigure 20). Exanple 6.3 In vitro assay
M togenicity of GCSF variants for nouse NFS-60 cells
G CSF is known for its specific effects on the
roI| tion fer
R SERL o meRh PR U SR AT H MR, ke lyes of exampes
I|neage The gliHgad a1@ypaci ty of GCSF vari ants was
tested using nmouse NFS-60 cells (N Shirafuji et al.
Exp. Hermtol 1989, 17 116-119). Cells grown in RPM

S ) RS B e

piBS Auas ddveribgl inlBxamplet 6.2@) ebb\asz 3 dentrof hedlubiyn tolfi 3 DB the HES-
condi ti oned nedium as sour ce xogenoys |.L-3 ‘
defxatiMeAng - ?bpﬂc%ﬁﬁ o0 migapivgan 03@@!3% CYARPORAG %yéafiéﬁooal% in the same

'bug@ﬁgaegg £RLY Sndhe .“;‘@1'11{101?1 Rvad inAARL! 0P 38t ot 46€! JA?I Whtfons were

to adapt for our at 37/0C 1n RPM. nmedi um

© covletl to 0tC Y&lre Biiogndi t i oned nedi a before G CSF growt h

factor sanples diluted in the sane nedia were added.
FS-6Q cells were expo@gzd to purified G,(fSF varjants
tfgr dgagigneontoh 1hq,gepcsion mixtures were

R e upekpplrasl are aggahno (b orarple 3 8 1)

"HES- GCFS10/-0. 4 conj ugate” prepared in exanple 6.2(b),

© Exarigfle 63FIn W0 agsagonj ugat e” prepared in exanple

6.2(b)," HES— GCFS30/ 0. 4 conj ugate" prepared in exanple
6.2(d), "HES-GCFS30/0.7 conjugate" prepared in exanple

ME‘ %é(;ﬁ%lty Qﬁgiﬁéﬁi?ﬁgﬁg R-t8r ﬁl?%yﬂ@%eﬁ(} Rigpared in exanpl e

ation’( = reaction control,
197nmg/ M HES50/0.7, MN 47,000 D, DS 0. 76, Suprarml

‘Cg\‘.ﬁ?e@tl%% fgﬂt!% %@%?ﬁc%e%ts 51? %%alg:rghfératﬂ)(rell HJ ffe rent1at101¥ and activation
of hematopoietic cells of the‘neutrophilic granulocyte lineage. The mitogenic capacity of .
G-CSF variants Was tested using mouselNF S-60 cells (N. ‘Shirafuji et al.,'Exp. Hematol.
1989, 17, 116-119). Cells grown in RPMI medium with 10% fétai calf serum (Gibco
INVITROGEN GmbH, Karlsruhe, D) containing 5-10% WEHI-3B (DSMZ,
Braunschweig, D; cultivated as described by the DSMZ) conditioned medium as source of
exogenous IL-3 were harvested by éentrifugation, Waéhed and aliquoted at 100,000 cells -
per well in a 24-well plate. 'Cells were allowed to adapt for 1 hour at 37°C in RPMI
medium without WEHI-3B conditioned media before G-CSF growth factor samples
diluted in the same media were added. NFS-60 cells were exposed to purified G-CSF
variants (purification according to examples 3 A 1 und 2, protein quantification according

to example 3 B 1)§

Neupogen®, Neulasta® both from Amgen,
“HES-GCFS10/0.4 conjugate” prepared in example 6.2(b),
“HES-GCFS10/0.7 conjugate” prepared in example 6.2(b),
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o conjagatem)lydyséls eat belsqeatis Figuse 2 heall erthfr difkereot §1-GSF variants (2.5 - 250

15

20

and then the cells were electronically counted (Casy

TT Cell Counter, Scharfe System Reutlingen, D). The
w0 eaalov®2@ar e summari sed in the tabl e bel ow andP€TEP2005/002653
~ Figure 21. In all cases, th anounts of protein given

B LRSS SR g B oot (he & C5F
“H’EJSQGCFS?G/O 78do|n31£gﬁtet lpeepdre‘dflﬁreﬁﬂhm@m&) variants (2.5 -

250 ) were able to stinmulate an jincrease in the
RRsaab

“HESnGe Jegonggatel’ Prepareddp sxeBms&rdh):t o a medi um t hat
b8 o, bzftgrﬁ“@U}e&‘&%ﬁdco%{r8i’“1'97&%ﬁ{xpﬁﬁs§&*o 7, ‘MW #b80 D, Ds 0.76,

reac anme nmaxi mum st mu evel

SuBRRGES Maiéitéran C@ﬂoﬂ§@rﬁ’@HﬂRosb'56b|m)dhél1mxﬁefrpiaﬁy)§ f81 3 days at 37°C
" Proliferation of nmouse NFS-60 eI l's,

ang dheraeselanpie edecropisally FOMEFS KG@%ET fSﬁthr @ev%t%fSc%S fe System,

Re %ﬁ njugates in rats Upon arrival, the rats [male
: rg') rats (7 weeks old), Charles Ri ver

Deut'schl and GrbH, Sanghofer Weg 7, D-97633 Sul zfel d)]

were. randonly sorte rou er .7 day .
TH SR 4TS DRI Ted e R Bor AN, 7 p—
pr&Bf EReh "’lﬁeﬂile bﬁébf%p’@élgwaﬁﬂd'@i e PHerepRisert ’ch‘éf GLOSF r@h&nt of the

upon_arrival was 181-203 g. Each group of five

oo 5 9B G Y o RO gaygcompard

mé?ﬁ’lﬂﬂ Wit ﬁm ﬂot%%nﬁﬁleacfd@ﬁ LR tH Fadhe18- ARRAHARS RACKYd the same maximum

conj ugated G CSF sanpl es (purl fication according to
stisyolaiiondeveBate qongpirationgif A58ipg/mliant i fi cati on accordi ng
to exanple 3 B 1): Neupogen(r) and Neul asta(r), both

ol 2 gty pEST RIS e 5 o st

(10/0 7\ '\rpnqrpr‘l in examle 6 2(h) "HES- (GCSER0/ 0 4

S GCSFBO/ 0] 7 cpnj e" (30/0. 7)| prepared in

c@mnmqame 030£0. 438 préppk2d /0n Jdéalnﬁﬁjzm(éq, 56.7 250 | 283.5
G TR R = te" 1(50/0. 7)

T O
@W
amcb"
05

—

50/ Q. 7l coni ug

' qupegxeared' o.nfr 3&.I&WJLE7BZ(2 9,.) {figlEEi‘f |2ﬁﬂj?ﬂt’| c?rﬁr?( = Zﬁi
R LN (T R S A ATV A B
loRotihei m Ber many) [ and a yehj cl e control| ( PBS,
A o A (WY O K/ S T A o () A R U2 R ¥ ) R PR T
10/0.4 \ |

- { HES-GCSF 0.4410.62 0.70 0.97 1.68 2.15 2.32
50/0.7 | | | |
Mock- 0.44 1 0.85 1.31 1.91 2.38 2.47 2.41
incubation | y
HES-GCSF 0.44(0.82 1.21 1.62 2.28 2.50 2.60
30/0.4 ‘

HES-GCSF 0.44 1 0.80 1.09 1.66 12.20 2.35 2.44
30007
Neulasta 0.44 | 0.63 .10.80 1.12 1.83 2.25 2.33
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Bl ood sanmples fromall animals of approx. 200 ml EDTA
whol e bl ood were taken fromthe retrobul bar venous
w@b@goxeder |ight ether anaesthesia. On testPdBYEP2005002653
bl ood was taken once in th&6énorning fromall aninmals
after overnight fasting. On test days 1 to 8 bl ood was

taken twice daily at an_interval ofé% s. The )
Exanple 641 ood sanpl e Hpniva djolegigalettests %'&?%ﬁ*’ ¢opyegatesHny rats

G CSF- HES- conj ugat e admi ni stration. Wite bl ood cell

(WBC) counts were carried out using a Bayer ADVIA(tmnm

120 (Fe ld, Gel Fhe: results a oWn. A
oG s SN RSOy 81 SR Mer esctiond
Ghshl shidiRrafl wede7 coninegatsulaeiapaned fhosm dOinfo @RFips of 5.
G CSF-via reduCti’veani mati on (€xanple 6.2 b)% conpar ed
After Neasoagelihadizadiod, Meuirapac(condifippyeng exdned

BALB/.cOl ak l.an GrbH.Bar ch d. Onth
o o P DO RS 0a GRS Cot 't he ani el o

 ExhreRont Eari e e lhisoe D e e St Ailihiated 100 ne

i¥R! (inpRtidieufrReen I fecRrBsis Naghl asml PBS/k
prﬁéwgﬁgg)%s npa?%égsﬁv\grng%gach@i%nj ect edci nt?aVenousI ~ ®

. ) ceL, y . )
badgweigbt)tafi the Yellawiog nenreenjuigated opcodjug@ed 6-CBY sapples Fpurification

49...72 hours, after .injection (s t.abl e bel ow), .
aogaiide *Sihgss s b | vpdBS Sl MR ERg RSB xample 3B 1):

the tail vein or the retrobul bar venous plexus from3

- mce of the respective group using capillaries
Nempoeei® and Nevldbta®h bptdirirain Ageschnann, Eberstadt) and

« i ce unti | rati.on .of. ] Jabl e of
R Tl o St DR e B BBl e

“HiEQL0t SFA 8/ (CE 8¢ djhdanged 0/00T) ptéparddidtegample OBYY. Pl asma
was transferred to another tube and recentrifuged for

“BESOC EB085b e ugats d8t0<mssnarask igegample ©HEE until the

(13 i i |
MR R 30R L St RO Prealed DR iR 4R Rep
“[GdBCINseaAdaigaEt (304).7)ppégacad ingxampleiGby,uct i on of

the manufacturer. The results are in Fig. 3 R
“Mipels wepbationt( Gaewties epirdedd” t%ml‘m&ﬂ 11/1'679 47000 D, DS 0.76,

CRLY GCOpRd] : .
SR e U RSy Ay agd it cot
(PBSypppldtibovdludel) ml/kgb.vepnpared to Neul asta, it has a

half-1ife which is alnost the same (5.1 conpared to
5.2 h). ‘ ‘

Blood samples from all animals of approx. 200 pl EDTA whole blood were taken from the

retrobulbar venous plexus under light ether anaesthesia. On test day —5 blood was taken

once in the morning from all animals after overnight fasting. On test days 1 to 8 blood was

taken twice daily at an interval of 12 hous. The first blood sample on day 1 was taken prior

to G-CSF / G-CSF-HES-conjugate administration.

White blood cell (WBC) counts were carried out using a Bayer ADVIA™ 120 (Fernwald,
Germany). The results are shown in figure 22. |

Example 6.5 Measurement of in vivo half-life of the conjugate
prepared from HES50/0.7 and G-CSF via reductive

ang geplaced by spare
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Exanpl e 7 Conjugation of a HES to reconbi nant hEPO by
reductive am nation Reconbi nant human EPO was used,

whanwsogeoehe ami no aci d sequence of human EPO aPdI/EP2005/002653
essentially the sane charat¥’eristics as the

commercially avail abl.e Erypo(r. Bi ot ech,
Jansen-G | ag) or I\Iegﬁé{':’b??%g xfa,ﬁltlézg{gkéﬁ’coglfparggt%Nngogen® and -
605, EP 0 205 564, Nﬁﬁk{gt@ Afg8n) Exanple 7.1 Synthesis
of am no-HES 10 g of oxidi zed HES (MNV = 57,000 D, DS
0. 76, Supranol Parenteral Coll oids GrbH,
Rosbach- Rodhei m D, prepared according to DE 196 28
Feriife Ahice WBAE. Bie@liaBidd ofierlani GmbE/Bo8heA)C were vasedo,On the day of

SRR P SIES & ARSI P sl | D) 100 ke per kg body
weé@ﬂf&f 'tlﬁé%lﬁﬁnce@y rf%}ﬁﬁgd Hl GoéSI?f- sémgll r c %QfétdQH @xﬁﬁbl&k@%b) as well

dric H, Tauf
as Mpdgenﬁfamé N @tlastarg)l (Agn@n) 4anges Wprele‘ﬁch ut] d:@edr matgt/q:nmsly in the tail

Vetrbg# lﬁm%&{lmﬁgdggqei %301 13%% gbag ,S’z%ﬁ%ﬁglﬁ et gﬁe‘ec? onn(oee table below),

saﬁ?%'d@l i dppioRd 150 Qb WeHoleVBR 08 Ghdre ¢dled m QRO il {eidadri 88 retrobulbar
0C, washed with 80 ml of ice-cold 2-propanol and

vepoils plexesdiroy  aries pf ﬂ;fatesmtlvméotmm prplaress eeatpining sodium-

T e

Per bi o Sci ences Deut schl and anH Bonn D) and
IyopI||I|zed The yiel d of isolated product was 85

% Exanpl eTable 0§9ﬁ%‘hb‘§|635 dionglugtefthe spmpling proggdure
4-formyl benzoic acid and 241 ng 1- hydroxy-

| H benzotriazole (both Aldrich, Sigma-Aldrich Cheme -
GrbH, Taufkirchen, D) were dlssolved in 51 n

Sdhple! fTEN/IbNéé ar. Wﬂ”ﬂﬁie ( Papt | dghsyntn@si|s 2grafdezoh | 49h 72h
Bi oSol'Vv Yal Kepnswaarfd, NC) and [I70 i} ‘
N, N -disTrOpy' cay bqdiim ge (Flluka, $igga-Adrich 5
Chem e Gtbl,— Tauf kirghen, D) werle added. After - ‘
i ncuba ion~4d[ 2 T Cfjor 301,51 gjof amno-HgS; 4
NgglgE@r dagcord| ng tg egam)l e 7.1, were a_ddad.XAfter X
shakin fub 6 at 22 t he rleaction m xture was
added (o—366—mof—afi+ee-cotd—htmirture pt—acetrone
and. et ranel;—(v/v). The precipjitated product|was
col | ecked—Hhy—eentrifugation at 4 cX re-dissplved |in 50
A—water—afid—precipi-tated—w-th-360-—m—of ance-cold
1:1 m xture of pcetone and|ethanol (v/v) as
11 X X X
12
13
Neupogen 14 [ X X
15 ‘
16
17 X X
18
19
20 X X X
30
22 ,
eSS 23 X X X
24
25
26 X X
27
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descri bed above. After centrifugation, the precipitate

was dissolved in 50 m water, dialysed for 2 d agai nst
wWoR08/0993nakeSki n di al ysis tubing, 3.5 kD cut BET/EP2005/002653

Per bi o Sci ences Deut schl ant38GrbH, Bonn, D) and

| yophilized. The yield of isolated product was 87 %

Exanpl e 7.3 Conjugation of al dehydo-HES to EPO by

Wheld Wéddveaatdiiatuged (G2 ﬂiﬂnﬁésde&fmeg Hﬁé‘smzp'fw@@ &ifdferred to another
according to exanple 7.2, were dissolved to 67 m in

tulpeeapst fegenteifirerd o o min B deRfey dligsetsavere isigr ?Cbﬁt 80P @ upil the day of

an?lggs %ﬁ% i%é% %%P(S%] 681 %*1;?3 glgggrsnss%ﬂétdlﬂﬂuﬁed by utilizing a |

- EIJSAN®RIZD Q}HIMHJ Weesbadem) methodbfull lowitg the énssawBobof the maatthcturer.

cooled to 0 C, were added and the nm xture was
i ncubated at 0 OC. After 17 h, the reaction mxture
was purified after analysis by geI electrophoresis
S FR). - 3EXAR Bkt QAN A cdipared ¢
T egl%%ﬂ:%%%r%%ﬁgwg yd? HES w t EPO vv|t ut sb%?um cofparec 1o
Nawpagat sho BHE-GaES1B tanjugataladmlglmg tbiEBe imvesfiam duds a highly increased
|lved to.0.8

bt CdnOmRHE 1 B0 OGRS o ELIBtiF BabiA BETBIe which s
ahgagtg@gl@?tpc&n&gdtg% nyit - of the EPO solution (3

he sane buffer”  and 0.83 m of reaction
buffer both cooled to 0 C, were added and the m xture
was incubated at 0 C. After 17 h, the reaction m xture
was purified after anaIyS|s by gel el ectrophoresis
(see Eig. 23, lLane C). Exanp 5 Reacton contraol ‘
Exa@IRle Ton of ~EAOPEHI, A Ui u‘i"n Ié@%&wwsw&m% hiBQ .W reductwel
of the EPO sol ki Eﬁ 3 mg/m) in reaction buffer (0.1
M sodi um acet ate ? er pH 5.0) were cooled to 0 C,
0.83 m of a 60 nmM sodi um cyanobor ohydride solution in

EOPRR B RGERE: Hirob e s R 22D} S gee of Fimin EPO and

estcRGLIDAR Bl c@laﬁ@ten@ﬁése(fs the conmbRgallyeRGHENB BN @ (Orhto Blotech |

urified after analysis by gel électrophoresis.
J alqsz@eégllagg or NgoRe¢canmony (RmmfeEH 0648 6A5 & a angéo4, EP 0 411 678.
chromat ogr aphy for the purification of EPO and EPO .
derivatives The purification of EPO sanpl es was

Expgiflerned at Is3amdsRPanahslEEESISi ng an AKTA

10 g of oxidized HES (MW = 57,000 D, DS = 0.76, Suprarhol}?arenteral Colloids GmbH,

25

30

Rosbach-Rodheim, D, prepared according to DE 196 28 705 Al) were heated over night at -
80 °C in Vacub, dissolved under nitrogen in 53.m1 dry dimetbyl sulphoxide (Fluka, Signﬁa—
Aldrich Chemie GmbH, Taufkirchen, D) and 2 ml of 1,4-diaminobutane (Fluka, Sigma-
Aldrich Chemie GmbH, Taﬁfkirch‘en, D) ‘were added. After stirring at 40 °C for 17 h the
reaction mixture was added to 350 ml of ice-cold 2-propanoi (Carl Roth GmbH + Co. KG,
Karlsruhe, D). The precipitated product was collected by centrifugation at 4 °C, washed
with 80 ml of ice-cold 2-propanol and collected by centrifugation. The crude product was
dissolved in 80 ml water, dialysed for 2 d against water (SnakeSkin dialysis tubing, 3.5 kD
cut off, Perbio Sciénces Deutschland GmbH, Bonn, D) and lyoplﬁlized‘. The yield of

isolated product was 85 %.
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expl orer 10 system (Amersham Pharmaci a Bi ot ech)
consisting of a punp P-903, a Mxer M925, with 0.6 ni

W@ basios2928 a Monitor UV-900, with 10 nm fl ow cePCT/ER2005/002653
Monitor pH G 900, a fracti¥®n Coll ector Frac-900, a

wBk g 375, T ThaR R S oS 2P s e

Fast Flow was equilibrated with 10 CV of buffer A
20™M N- nor phol | no- propane sul foni.c aci d/ NaOH, buffe
158Hmg. pformpkenzpic 8s24lerme Hihydoxy-1H- h@lwrtazolﬁufboéh Aldrich,

€ Sa

dlﬂﬁ@iﬂyﬁh)iﬂihgnmaihemgieosfyntﬁéelssgﬁdﬂ Bipsoie, Wdlkend @Gandd, NL) and 170 pL
buffer A, hgé rmwasfurther slrﬁped Wt%@g
N itdigeprabdearioqiiger dilkofSigme- A hegyig d EfmTayﬂarchen D)

we‘}? Y QlddTRS P c‘%% Eﬁ}?h@%f‘% E’l}’%%v\g g%f fafﬁ'ﬂ{(; ﬁESBﬁx%bared according

['ow rate m n “and d us’
to sixempleg’. éidweni addedmAfiter 4Biitg) fdret6 & af @251, Nhé]reacnoﬂ @niddture was

ool b SREEH sbal e o 1 bkl EAGEIO AL R R). The pecipiteed

préfce rw&oml&ttéd)%goéerﬁhfﬁ‘ga% ok NP €0l WIMsWRRd in 50 ml water and
regener at ed puffer C'at a flow rate of

‘sl@sgaggrnl%ﬂ hlied ‘%fxﬁﬁ'ﬁedr&u%g?éﬂe ;8 vfr\ﬁ? @nﬁ%sg@egg APIs1ed NN-

- predipiteted Wrthwéﬁ(%)/ ynlt b€ agoicenenldndd mimtuse of awwma@&ﬂfezbluan@t) (v/v) as

aelyfheRafbe LA Bt tan b TS TSR B S0 md vt

difgdatfot atd a\@%u@ﬁi&@feﬁ(ﬂﬁdlde@ﬁm@ml?ﬁ@hﬂﬁﬁ’é <) STk]_V)aﬁlt off, Perbio Sciences
perf or ned % measurln UV absorpti on at 280 nm

D%s:cb}aaﬂ@nb Bopa, @)ran brephilizeg Fhepaeld onﬁtﬁ@lamcmpéuca was 87 %.
I\/bnography 01/ 2002: 1316: erythropoietin concentrat ed
solution) in a cuvette with 1 cmpath length.

Eaaaple 731, EPOCW§ugitivi éftAd &ty doyHESRb Embﬁraﬂldﬂb%}mmatlon
met hod using a RP-C4 colum (VydacProtein C4, Cat.

. 214TP 5410, Grace Wdac, Ca, US); the HPLC nethod vvas

53PS BB SLUBPTS b FSLA o
reddtiBn bRBFEr EBY 02 Sodihr acchane bafféepld>s. D) andEX)amdl ® (7°@. 1.67 ml of the
activity

l%qggc\)llh{\ggq T Of cﬁrﬂg7 %-l%f&géoggé\g)so gy qy@nglff)orohydrlde solutlon bothj ,
) t o ‘
AL U iy 5 e B SLTRASHa0c.

- Affler de@]gimptt;orﬂﬁbamﬁzﬂa]samﬁﬁeﬂilaﬁelhmbmsdjy gel electrophoresis (see Fig.

ncentrated solution and Ph. Eur. Chapter 5.3 :
239%?%‘%5%“ cal Anal ysis of

Example 7.4 . Reaction control A: Reaction of aldehydo-HES with EPO

without sodium cyanoborohydride

. 313 mg aldehydo-HES, prepared according to exmaple 7.2, were dissolved to 0.83 ml in

reaction buffer (0.1 M sodium acetate buffer pH 5.0) and cooled to 0 °C. 0.83 ml of the
EPO solution (3 mg/ml) in the same buffer and 0.83 ml of reaction buffer, both cooled to 0
°C, were added and the mix‘tqre was incubated at 0 °C. After 17 h, the reaction mixture

was purified after analysis byf gel electrophoresis (see Fig. 23, Lane C).
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‘ eX@hhfrugbméem (Amepshamt Fhpemagia faeteen wasigiénge

Resul ts of Biological Assays and Tests"; For the
HES- nodi fi ed EPO according to exanple 7.3 a value for

wo b@ssmoes fi c activity of 418 500 units per ngPEREPINS/002653
protei n was nmeasured indi c&t0i ng an approxi nately 4-5

f ol i gher t t | he EPO ..
EXPle D ot ortceenof ot VY CARRBORTLE BBO"WI® sodium
summari zed in dhgobdtohpariag Tabl e. Tabl.e of exanple

7.8: Exanple 8 Synthesis of HES-1FN al pha conjugates
via reducitve am nation The | FN-a used was a

hu 0. I ture
0 §ER TR A0 RS R R DR B AR TP Q1 B s o
5.@)oWede. cdoled ® @0@083 dnlodf 4 66 amiindamh dﬁalﬁibdrdhly&ﬁ@eﬂﬁ(ﬁuuon in the
an am no acid sequence which is |dent| cal to

sapngt iR andn@A3 imt ef resction drfea both cap m‘prﬂ% wsye added and the
0
bt BERS sfubai 0CF AL 1PKEplronclol ML SRS offichd Ser analysis
bypgeéphb‘edpﬁdr 9 (seSFigs2hd.aan Dl kal i ne i odi ne sol ution as
described in DE 196 28 705 Al the respective contents
of whi ch (exanple A, columm 9, lines 6 to 24) is. ,
at ed
RN 2 DB R R ST i oo o
oxo- HES of ~exanpl e -was nodified at its reducing
end with an amne, and an al dehydo group was
Thenpuirdfitacied JfMERO $a6phed waapéit@med Theob@StehipeRfure using an AKTA
al dhydo- HES was used to produce the | FN aljipha HES
peapP-903, a MIXCI‘

MR B T BaapR! § Mook U SR0SRE 1EmA AL R AR v

908, 4 ftdvitos Cb4].eEtok BracB®H0s a&aﬂﬂ;)le Iﬁl@prmﬁmalcﬁ’@ﬁﬂh Qlﬁ@’lUmcorn software -
CoI | oi ds GnbH, Rosbach- Rodhel Pi? wer-e heat ed over
VersigRe-af - dbe eolumn contanipa a mal 95%1 dgse g rFlQWtV‘faégéﬁlhibFﬁted with

s ST AN gy I il i 0,

- Tie, BR@isamples ywetra didutesd e Oawlitle Buffaf A dandsfinallyi mjuma wWPICT.8- 8. 2and
20 .

R p et gl SRk, DAL € i 200 TR D L 08 g o
th%_ Eﬁ?ﬁlﬁﬁﬁhﬁ; ?\%t?}lef;) R %@ ‘Bﬁffeﬁ"@s 1604 d16i%h SbhsPirther washed with 6 CV of "
buffer A at a flow rate of 1. O ml/mm Subsequently ad Volumes of 20mM Na-Phosphat
pH 6.5; buffer B at. aflow rate of 0.8 ml/min and EPO was eluted using a steep gradient
from 0- 40% buffer C (0.5M NaCl in 20mM Na-Phosphat, pH 6,5) within 37 fnin. Elution
profiles were recorded at 206, 260 and 280 nm absorbance . After completion of elution,
the column was regenerated by 25 ml of buffer C at a flow rate of 1 ml/min. Finally the
column was run with 1M NaOH for 60 min and reconditioned with buffer C and stored

until further use.

- Example 7.7 EPO protein determination

Quantitative determination of EPO protein was performed by measuring UV absorption at ‘
280 nm according to the Eur. Phar. (European Pharmacopeia 4, Monography 01/2002:
1316: erythropoietin concentrated solution) in a cuvette with 1 cm path length. In addition, |

EPO was quantitated by applying a RP-HPLC method using a RP-C4 column (Vydac
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washed with 40 nL of an ice-cold 1:1 m xture of
acetone and ethanol (v/v) and collected by

wa@essndfoegati on. The crude product was di ssol vEdI/EP208002653

nmL wat er, -dialysed for 4 di#gai nst water (SnakeSkin

2 Je—

: usﬁffg ihs GrahRshoftiadBRP M@éi‘elﬁﬂcé)/sta@a&i’rp]liﬁoﬁea& Ehzﬁnfabdikﬁksd Lonseil de

of al dehydo-HES from am ngo- HES of . exanple 8..2.1 105 ng
PErpp Byt BOAT6T 0 SHAsaE Seb R 1- hydr oxy-

| H benzotriazol e (both Aldrich, Sigma-Aldrich Chenie

GnbH, Taufkirchen, D) were di ssol ved in 7 nL N
Exsoh ple t7t8y [Thorivaaisele of Bapbiolbgicay néthvityl of ESdrodiBied WO e,

Val kenswaard, NL) and 135 nlL N, N -diisopropyl carbod

m de (Fluka, Sigma- Aldrich Chem e GrbH, Taufkirchen,

I

TH HENS! vhoAdged, hé\fnbﬁﬁ%eg@%ge IRsPlystehtl ﬁoﬁﬁgg(ng%@?ccgrdzng to the

am no- synt

" pr&eﬁuﬂe)s dﬂlcﬂbaﬁdadtheAEUE]pe&hd%hangadopclals Malogi@lﬁcolﬂooz 1316:

Eri’tqgorgﬂ?%fl{]%:cg{]csgraﬁ% trsglﬁl\él\%gﬁgggﬁhg%| é%@gr%r) g g t%tt?setlcgloAglalysm of
Ré%ﬁﬁ§ prfoﬂ;g%iﬂ Rs@EMGhd WRStsE qiok aetIES BYo &k Red EP@ %9@51”691? to example
AC, re-dissolved in 5 nmL DWF and preci pi tated '

T 312 valuedohtheopecific ettivity efst 186¥dninite penmgi O Af pmtein was measured

.centrifugatian 0 |p|ta '
indERLR Lt TR of S Sl ERbET BRI Bl RS compprad to the EPO
stdrBnakR@ikian di al ysis tubing, 3.5 kD cut off, Perbio

Sci ences Deutschland GrbH, Bonn, D) and | yophili zed.

The yield of isolated product was 95 % Exanpl e 8.2-3

nt hesi Amno HES .fr xanple 8.1
TR RS SR i BRE RO Lo ™) G s -
0. 76, Supranol Parenteral Coll oi ds GrbH,

Rosbach- Rodhei m D) were heated over night at 80 Cin
Takde abexameapldi’s%ol ved under nitrogen in 32 niL dry

dirmethyt—sutphoxide g ch Chem e GrbH,
Tauf ki rchen, D) and Eﬁgu%tedb SAPe&ﬁugm nobut ane were

added. After stirri ngaatv1t§0,f®9(i gumglz h the reaction

| Sample descripgpnadded t o nL of an ice-c¢old 1:1 m xture

of acetone and et hanoqbaf(e\‘il/%A Y ér&:Pm pitated product
was -col | ected by cen HPiégl@{ehﬁfbfaﬁBn washed with 40

mL of an ice-cold 1:1 mxture o 1e and et hanol

ER@lsMitngndateﬁddl ect ed P89 CMNTUMmg ugati on. | The crude
odﬁgt was di ssolved in 80 nL water; dialysed for 4 d
(nafglap e wat er (Snakepkin dialysis tubing, 3.5 kD cut

EFD Startig Airiatc’ ences | §EHEGRET

(Reaction control A)

EPO HES according to|418 500 U/mg -

example 7.3

Example 8 Synthesis of HES-IFN-alpha conjugates via reducitve amination

~ The TFN-o. used was a recombinant humian Interferon alpha-2b manufactured by

recombinant DNA tecﬁnology using Escherichia coli (E. coli). it is composed of 165
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GrbH, Bonn, D) and |lyophilized. The yield of isolated
product was 52 % Exanple 8.2.4 Synthesis of

w@b@siyxdes HES fr om am no- HES of exanpl e 8. 2. 3 RGDERI05/002653
4-fornyl benzoic acid and 282 ng 1- hydroxy-

an@l_g)?ﬁgzo éﬁag%l:ﬁsg# Ql%; %lg g%ﬂ%gg ngﬁﬂﬂc%g{lgﬁq tcg%l?emﬁeﬁural human

| 1nt%{'%é\1*éhf51-’ﬂhayzlbf(ﬁmalpﬁ@26 eptide synthesis grade,

Bi osol ve, Val kenswaar NL) and 204 ni

N, N -di i sopropyl car bod| i mde (Fluka, Sigma-Aldrich

Chem e GvoH, Taufkirchen, D) were added. After

i ncubation at 21C for 30 min, 1 g of am no-HES
Ex@nﬁyw.qs' sed sznﬂﬁmrowbﬁd-ﬁmsexanpl e 8.2.3) were

added. After shaking for 19 h at 22 0C, the reaction

m xture was added ' to 84 nL of ice-cold 2-propanol.

, H%% m{ﬁr eulgag tlg g‘!ﬁd%g]tn% f%gua% fbggg* gﬁrﬁ r g%{o HE%was prepared from

HER ahmg@d dlledling iodia¢ aolmabms elesdribed e 5K h9628170Si A1 the respective
tubin 5 kD cut off, Perbio Sci es Deuts Igll an

couseais O BNt (CITMBR - Cpbipet B4 15606 16 RO by BOgPaSFion BEHEiR greforence.
product was 83 % Exanple 8.2.5 Synthesis of am no-HES
from oxo-HES of exanple 8.1 5 g of oxo-HES of exanple

~ ExBiniple81 = 28 ISyixhesiS of HES deritativeanol Par ent er al

Col | oi ds GnbH, Rosbach-Rodheim D) were heated over
ni ght at 80 OC in vacuo and were then dissol ved under

ith
8 5, T A5 6 L DR g vt

anufle ,ind -adiakivhpdb gioap evasenieodugedih a sdcond re@ptlen iThg ré%ultm aldhydo-

I i s B S PN RS Y Qg Py o

- dedBibeRlig6kMhplaged product was col | ected by

centrifugation at 4 C. The crude product was dissol ved
in 40 nmL water, dial ysed for 2 d against water

SR 0.k Sofl o By S o Sty

The yield of isolated product was not determ ned.

Exanpl e 8. 2.6 Synthesis of al dehydo-HES from am no FF%
5.b% gextapn-HES. of sxammle gl AMWr)ipekRoS ac0-tl.anepramel Farenteral

C(gg)é&nsa %&9 %sb%ﬁérﬁnsgl%;@zx%au fl& oﬂrq%l‘fthat 80 °C in vacuo and

diﬁﬁob&ﬁhmdét mmo%ﬁ 25 hﬁlblldry‘rélhibylll}fé @nllpshmndg (l{l%gtSngjna—Aldnch Chemie
synthesjs gra Bi osol ve ens ar
GRET TR R D g S 58 BHaPf b opRICTR e &haddRdg Al stining at

40PE L1 PR reRHEK ';ﬂ&trﬂl?é"wap}added fo 150 mL of an ice-cold 1:1 mixture of

acetone and ethanol (v/v). The precipitated product was collected by centrifugation at 4 °C, |

- washed with 40 mL of an ice-cold 1:1 mixturé of acetone and ethanol (v/v) and collected

by centrifugation. The crude product was dissolved in 80 mL water, dialysed for 4 d
against water (SnakeSkin dialysis tubing, 3.5 kD cut off, Perbio Sciences Deutschland
GmbH, Bonn, D) and Iyophilized. The yield of isolated product was 67 %.

Example 8.2.2 Synthesis of aldehydo-HES from amino-HES of example 8.2.1

105 mg 4-formylbenzoic acid and 135 mg 1-hydroxy-1H-benzotriazole (both Aldrich,
Sigma-Aldrich Chemie GmbH, Taufkirchen, D) were dissolved in 7 mL N,N-
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were added. After incubation at 21C for 30 mn, 2.61 ¢

of am no- HES (synt hesi sed as described in exanple
wW@2055)29%r e added. After shaking for 22.5 h aPCREPIB)5/002653

the reaction. mxture vvas atlded to 160 nL of an

.ic o d 1:1 xt Th

i Bt ol v fae® BB R BiaH ey VAR I AR 135 e

N, Rt ddsroichbesinade VQFIdkaa'Slgrﬁ@—AMdﬂl Chdmiv G, Thufkirchen, D)
acetone and et hanol V/\e/()é After centrifugation, the

wepe eddedi Ydies ineubatipn sbRV ¥ foin3Banif Oviag &F amgnedHse (synthesised as
de%calg % ale)rg%tgplﬁ 5t é?; SE% El é@e% a% '82 (f})rgkfkr}gat §2 S’S; [Pne reaction

miffiee o Rdied taaci mihe ayiied-golafl:1 sakaieest sendsand \bﬁﬁn& @/v). The
% Exanple 8.2.7 Synthesis of am no-HES fr.om oxQ- HES
presipitasedaspdicg was soléectﬁd hjx@nmésg%ﬁone% Arfpi 18 %SSQIV@@W s mL. DMF and

pleﬁ%%%telﬁ[)w 24 2 m(i Z%)'ancﬁ}‘l %5& ta? 31%&%8& adlboﬁ%)lARéldgen@Hfﬁglahon, the

erm over ni at 8
coN@gaiopracigitave rveast dimdueﬂsw)ith/ e@tau,ndialyserd for Glgd! ngainstAgated (SnakeSkin

dl?d}‘ﬁbﬂ-idr %Ilbnﬁgéjp {ﬁrgﬁggigo%fdiﬁ&%usg%m% eu§ laaqli a&?’%b{ﬁ%e D) and
IyHRE1Ec fxlelé or¥oladd g@gﬂ%v@&s #40,0C for 17 h the

ctiron xture was to 175 nL of an ice-cold
1:1 mxture of acetone and ethanol (v/v). The

pre i.tated product S.CO ed trjfugati

e B2he o Biabess ol ARun e h b phel TR Pt oniple 81
vvater di al ysed for 2 .d agai nst water (SnakeSkin
dialysis tubing, 3.5 kD cut off, Perbio Sciences

6.e gtafodroaliBS @fbetanpdn 8,1 By Varm 14 Jdghi DSzed. 76Tr$elpyane¢1dParentera1

cirGuPLE bR YU e v BN SRR Byt dn acuo and

dlﬁolg'ecf udde? nifEbén i@ BIWIID@RZAMeth3E kil piadikidel @il Sigma-Aldrich Chemie
- hydroxy- | benzotri azol e éboth Al dri ch,

G@p}@nﬁamme@hmm@mf raulaminehetane Bpreedded. After stirring at
dj 4. m. N
40 }‘;?lf \S?elg ﬂber g(étIOI)B‘n gFVnESt %y‘iegensmarg OQ'QE;OE% g(gldlloé mixture Of

cbnd\ilY ethtiro$ RV Ak Hadchtiddrireduct Fay keéllectiddvecetrifugtion at 4 °C,
? Chem e GrbH gga)lifkl ?chtepr% Drp wer e added. After ;

washedipithi49rmbof an jerecqldl: b@llmuf? ofacgpng apf etipnpb(ipgmd collected
o BRI R B3RP0 YOSy o) S g o 4
aginxit whter (Euskaskiaddiblgsit Gabing, 85 D dut @ff; detbid: Scierices m)etatschland

TR TN AE T RO

with an ice- cold

- Example 8.2.4 Synthes1s 'of aldehydo-HES from amlno-HES of example 8 2.3

150 mg 4-formylbenzoic acid and 230 mg 1-hydroxy-lH-benzotriazole (both Aldrich,
Sigma-Aldrich Chémie GmbH, Taufkirchen, D) were dissolved in 10 mL N,N-
dimethylformamide (Peptide synthesis grade, Biosolve, Valkenswaard, NL) and 204 pL
N,N’-diisopropylcarbodiimide (Fluka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D)
were added. After incubation at 21°C for 30 min, 1 g of amino-HES (synthesised as
described in example 8.2.3) were added. After shaking for 19 h at 22 °C, the reaction
mixture was added'to 84 mL of ice-cold 2-propahol. The precipitated product was

collected by centrifugation at 4 °C, re-dissolved in 50 mL water, dialysed for 2 d against
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1:1 m xture of acetone and ethanol (v/v). After
centrifugation, the precipitate was dissolved in 30 nL
wWoRi081092928 al ysed for 4 d agai nst wat er (SnakeSRECTEP2005/002653

di al ysis tubing, 3.5 kD cut#off, Perbio Sciences

L &nd H , | igl: | ..The vyield
v SERANE Pt (T RE S RS SRyl Relfadina ombr,
Béifn, &yian@1ydphilize@miRxael icBiselat@imonte vwhs 830, g of
oxo-HES (MW= 42.1 1cD, DS 0.41, Supranol Parenteral

Col | oi ds GmH, Rosbach-Rodheim D) were heated for two

0 0oC &S der
Effiiicda 80 OF SRAGRIT oo i RxdinEebY RS
Sigma- Al drich Chem e GtbH, Taufk| rchen, D) and 2.01 nL

of 1, 4-di am_nobutane were added. After stirrin

t 40 ‘
5 gofionp-HES R eRampledck (MW i 4 b eDfers Odd dsppramoBBereperal Colloids
cRbH. %6 uﬁ@hqﬁfmﬁffﬁ DB Mert @itk B miHOM 80 %0 in Sibuo and were then
dltsy)hwdnmdelf nigragénoin 28tmY d€; dineesling dulphbimds QFIoka, Migma-Aldrich Chemie
Giehl: SOk thiT Ao LB e Sb 1 Feteminthy e Weie afced. Aber stirring at

(ﬂ“’@'fc)ﬁsﬁjhftﬁé r@acﬁoﬁ%kﬁé whsh8ded @NAFESH 8 an ice-cold 1:1 mixture of
al ysi stubing, 3.5 kD cut off, Perbio Sciences

ac@@uc gndh ethanb] Gityhi, Tlsmﬂmlplmtechpmwc;tomsl doileaet] byT h@uyfughmbn at 4 °C.

) o PPl R P B it e

(Sﬁal?es%r%)i@lyﬁﬁ tAbib eIy kbediz o P&%&s&eﬂce&mts@mand GmbH, Bonn, D)
droxy- | Hbenzotriazole (both Al drich

V anél lmninlmedr Thyieldeafiieolatad prodwetuwas nad HetermiDpdwer e

di ssol ved in 30 nlL N5Ndi net hyl f or nani de (Pepti de
synt hesi s grade Bi osol ve, Val kenswaard, NL) and 930
Exdmpe¥.2.6i i s omy@wdsfsaffmwugabqﬂas IFFd amimd-FIES Of &alnfile 8.2.5
Chem e GvbH, Tauf ki rchen ) were added. After
i ncubation at 2 10C for 30 mn, 3 g of am no-HES

P s R A s s

S1éifntteﬂtldﬁbiakdlhl@nifeo IGriZ@H,5 Tauftirchen,00) titge r giggilvedn in 36 mL ‘N,N-
of an ice-cold 1:1 mXx

dl@Pﬁﬂaﬁfr ;i mﬁsﬁggﬁg}%ﬁ%@fhﬁg@%ﬂe 'ﬁi@soéYeecVaékQDéWé@dpMdL?@ﬂ 110 uL |
IS B AL Bt G0l OB,
woke tadded: eddfitari 1hu@mt1om rat 21 e far 8¢ inphf 26¢ gaSadiresAES E{dyﬂtlﬂbsmed as
G N 5 S8, Rl e AR RS S et
miReHE a8 ald to 160 mL of an ice-cold 1:1 mixture of acetone and ethanol (v/v). The
precipitated product was collected by centrifugation at 4 °C and washed with an ice-cold
1:1 mixture of acetone and ethanol (v/v). After centrifugation, the precipitate was dissolved
in 30 mL water, dialysed for 1 d against water (SnakeSkin dialysis tubing,‘3.5 kD cut off,
Perbio Sciences Deutschland GmbH, Bonn, D) and lyophilized. The yield of isolated .

product was 81 %.
Example 8.2.7 Synthesis of amino-HES from oxo-HES of example 8.1

5 g of oxo-HES of example 8.1 (MW = 30.8 kD, DS = 0.76, Sﬁpramol Parenteral Colloids

GmbH, Rosbach-Rodheim, D) were heated over night at 80 °C in vacuo and were then
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migpure, W3 6

GrbH, Bonn, D) and |yophilized. The yield of isolated
product was 97 % Exanple 8.2.11 Synthesis of
W@ri050929eS f r om oxo- HES of exanple 8.1 (A) 6. OBCHEPR$005/002653
oxo- HES (MW = 56. 8 kD, DS ##50. 76, Suprarml Parenteral
[
iRy Wier e TR 20 RN PR RAC AR Sy Rlich Chemic
GrﬁbHJ’ vgehircien3 D) rand dr.§7 chlnef h,ﬂl-dmnimhmmncd wefd:hd,ded After stlrrlng at
ma- Aldrich Chemie GrbH, T klr%E and 1.22
400169 forgL7gh bg ?F&Bt&ﬁfhﬁ’é"tﬂ}@r Wag, to Af efPqu .%Ilrlpﬁ-go@tl Ac;mxture of
sofiod i AL 117 TR i VB8 ORIRS i a4 o
Thevémalle ﬁfbéuqmrwas pﬂusisalvedi inr dduml. water,cdlalysed efdr Yy d against water

(sfaSkin 555 i ar RGicoh BBt Berotctensen BruRongy Gty Bonn, D)

| an&%t ﬁmz%g e ﬁaato&“hg‘ow&t p&auct% ot gelemphagduct was

ol ved 1 n 80 wat er’, dialysed for 4 d agai nst
vvater (SnakeSki n d| alysis tubing;, 3.5 1dD cut off,

er i enc ut sgh d Bonn

g LS e RS a SIS % BB et .27
Exanpl e 8. 2 12 Synthesis of al dehydo HES from

am no- HES of exanple 8.2..11125 4-f or nyl benzoi c acid

123n@1g 14rﬁorﬁg'1henﬁ91§ra§3@/ angt dnmat Hléiél@Piﬁ-lﬁa ojagelectboth Aldrich, -

sighg gl CHriE SR R IH ool dbelfliGin 34 mL N

‘dnﬁwﬁlﬂf@ﬁmml@é FHentidBi syadlkyie, grééw mmwnmkeﬂb\)vaaaadmand 103 uL

N, N -dii sopropyl car bodi i m de (Fluka, Sigma-Aldrich
N&@#ﬁ@r@aﬂw qiiprider Ehde, Sigmonkldrichy &E@mw(ﬁl@bH Tauﬂﬂrchen D)

Wé(Q%H?%f DO c@%ﬁ o 9 2&%1“30 il ?48 tg ‘W@o\%g?se (synthesmed as

syn eS|se escri I'n exanpl e

, deﬁdﬂbed in kfxtuﬁpleS&QW) weeré adddd Afiatshaldng,fot D2.5rieacR2) the reaction

gt ek AR PG () AR B ). Th

pré’&;;ﬁtagéﬂ niﬁl%%ﬁuq?’%ye% ofe &' %a%ﬁ%dfe%t%hpa? éﬁcp IEut’?da 9’33&% \iéﬁﬁj gy ice-cold

- 1: mmxtﬁreﬂrf,aceien@midjethanbl (N/xL Wfter oéntﬂﬁ@tatim& tlanpleeiphtata ovas dissolved

in 3l s G e S0 i i S SRR s Yl 4 cut o

Petié ﬁﬂéﬂc@ss‘])e‘ﬂﬁkﬁﬁn(( %}ﬁiﬂqs@oﬂnd |2H§1' Efong%m.'z&g ' The ?1@1&1 oy isolated

cut off, Perbio Sciences Deuts | and Bonn,

predvgt waeoPhid.i zed. The yield of isolated product vvas 77
% [Exanple 8.2.13 Synt heS| s of ami no-HES from oxo- HES
of exanple 8.1 (B)

Example 8.2. 9' - Synthesis of amino-HES from oxo-HES of example 8.1

10 g of oxo-ﬁES (MW = 42.1 kD, DS = 0.41, .Supramol Parenteral Colloids GmbH,

Rosbach-Rodheim, D) were heated for two days at 80 °C in vacuo and were then dissolved
under nitrogen in 53 mL‘dry dimethyl sulphoxide (Fluka, Sigma-Aldrich Chemie GmbH,
Taufkirchen, D) andl 2.01 mL of 1,4-diaminobutane were added. After stirring at 40 °C for
17 h the reaction m‘ixtl'lrevwas added to 350 mL of ice-cold 2-propanol (Carl Roth GmbH +
Co. X@G, Karlsruhe, D). The precipitated product was collected by centrifugation at 4 °C,
washed with 80 mL of ice-cold 2-propanol and collected by centrifugation. The crude

product was dissolved in 80 mL water, dialysed for 2 d against water (SnakeSkin dialysis
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10 g of oxo-HES (MW= 56.8 kD, DS = 0.76, Supranol

Parenteral Colloids GrbH Rosbach-Rodheim D) were
wheasookoes/er ni ght at 80C in vacuo and were t hRE®I/EP2005/002653

di ssol ved ‘under nitrogen i M653 nL dry dinethyl
tuﬁ%ﬁ%)fp{;@ KD < ¥hdGt gff'ﬁ‘éﬁto %&{E%s ﬁlfegtrfélggkaﬁﬁimﬁl-ﬁn e bB%ut arltlg) %n/ed 1goph1hzed The
yidldde tholatddt rodisdt iwas i76¢eat 40 C for 17 h the reaction

m xture was added to 350 nL of ice-cold 2-propanol

(Carl Roth GmH + Co. KG Karl sruhe, D). The

AL 20 SNl g AT K s e 129

col | ect ed by centrifugation. The crude product was

Omer i amalbag AR IDs] s (a5 %S 1Ry oot A1d11t:h

8151%5@}"1911@9'@1%%% esuitis C tandr G HD)Bawie c@ssoﬁmﬂ in 30 mL N,N-

I'ized. The yield of isolated product was 85 %
dlﬁzﬂxyﬁbme&nﬂe 1Bei8idet $ymsliesisadradd, dbsadice, Pdkdnswaard, NL) and 930 puL .

N B R o, SedEiuiBet RO ORBER) Futirtien, D)
wétk diddedn, ABkig [H%ut%tﬂfﬂ Qﬂ"ZQ@%ﬁB@Iﬂlﬁ; 3TawfkdrhiebgES Bynthesised as
wer e di ssolved in 1 L NSNdi net hyl-f or mam de (Pepti de

desgrrheldes exsaplad?. 9Bind§b$sobfedvallﬂmls Tderneﬂsml)fomﬁdmﬂvbwere added.
A2 AP e BBy TR 0 6 o

1:1 naixpat i gMatoné ACeflanoB /). nl‘he5p1kcg>1tatfedapﬂoﬂ@ct|'ﬂ§§s collected by
(synt hesi sed asdescribed in exanple 8.2.13)

wer
centifugntionsat d °G i wephed withsam igercopd 1 ntlﬁ@rer @%é%qt@w and ethanol
X d :
(VWR é@é}f%en%'?fue aggtgo%f (o n%l%ggltﬁe)&efs_lgﬁ&olafrég é{i?)lb?%\%e t&P Ws@d for2d .
ag\aﬁlst oater gShalaSkin dﬁl}tsrsl fubgay Bn kBt cut ¢FE, PafrbtodS&emdev ddkutschland
50 nL water a precj pitated W|t 360 L

Gkl Bepei 1) atldrtycm ized 11 dsolaa aq@gﬁfowa%% 3») as

descri bed above. After cent rifugation, the precipitate

was di ssolved in 50 nL water, dial ysed for 2 d agai nst
Exztaﬂpelle 8(2Shb k e SKymtleksisl qfsmﬂnb&ﬂﬂ& dirons o50-HES of exafriple 8.1 (A)

Per bi o Sci ences Deutschl and GrbH, Bonn, D) and

| yophili'zed. The yield of isolated pr oduct was 87 %
6. 69@%% &&H%s]é«t@yﬁt 8 1D, abS am) ne; S’l§§aﬁabpl*h1‘éﬁféretﬂ':—é‘blﬂﬁds GmbH,

exanpl e 0 g of oxo-HES (

| R@bg@-R@dﬂmnanBl) weae bpated atver@gghttcatd;@ betl—yacuo ‘and were then dissolved

BE U D087 o) R B P Y BB e G,
Ta‘-iiﬂhﬁdh@ﬁl Opardd. ;zt &l &F umﬁhﬁbb@tanm@m 6 Ater stirring at 40 °C fo1

Tauf ki r chen,
17 h the reaction mixture was added to 150 mL of an ice-cold 1:1 mixture of acetone and

ethanol (v/v). The precipitated product was collected by centrifugation at 4 °C, washed
with 40 mL of an ice-cold 1:1 mixture of acetone and ethanol (v/t/) and collected by
centrifugation. The crude product was dissolved in 80 mL water, dialysed for 4 d against
water (SnakeSkin dialysis tubing, 3.5 kD cut off, Perbio Sciences Deutschland GmbH,
Bonn, D) and lyophilized. The yield of isolated product was 82 %.

Example 8.2.12 Synthesis of aldehydo-HES from amino-HES of example 8.2.11
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and 1,67 m of 1,4-di am nobutane (Fluka, Sigma-Aldrich
Chem e GvoH, Taufkirchen, D) were added. After

wa@riosw9aags at 40C for 30.5 h the reaction m xt UPET/BRE05/002653
added to 175 m of ice-col #71:1 (v/v) m xture of

122?&% ﬁ)réigfbnne ta'&d%%ﬂé’ﬂ ggguﬁgjé%&ﬂ? |1§IW%?E q_ﬁ}olé%oth Aldrich,

S1giﬁaemcmcﬂ1at®1énﬁé oGuﬂ:iH wdauikochact By bgrecefigsolviedgad i 3 mL N, N-
for 120 m.n at 40C, dj ssol ved. se
dipghyBorgmaty ARt uibpan S e aleh bR L and 155 uL

N KIDgﬁ%%) %ﬁfl?artgcgdéﬂlgﬁ %‘F hﬁ F?gn??—%l&&cm andmiTiL B0 'T&uﬂq@chen D)

| sol at ed product was
wee afidednpiter analbhﬁoﬁ)anfzﬂl%@lfel 1] mllndélﬁyg o)f I-Eﬁnb-rH:ES (synthes1sed as

de%‘gl: g élll: g%%%le%?mglayeo%ﬂl g é'_?‘tﬁ% ((:'agé?h"% the reaction
mifuf Wﬁ?adc@ﬂgqué‘hﬁ ngh fé@fcmc?l @ﬁﬁ&'ﬁng éﬂﬁé@tdﬂé%ﬁ,et@ml (V/V) The

were dissolved in 10 NSNdi et hyl f or mam de ( Pept
presypitabedsprodignt anizs, cobiedtsd Ibvetentmiugaélnamér@, redidjssel 11680 mL N,N-

o SR SRS RRES A0 5, e A tone an

ettalé] 'e@@e@dnb%&@bf)% lﬁ@ermeﬁtnf@%a%l@h Hhle GReddbitate %s dissolved in 50
Am noHES (synt hesi zed as ‘described 1 n exanple

e, Ry RO epcamde aten Sneke SHa kit GPINEG3 & Kt of, Perbio.

sRRBE R RIS, IV 5o, £ R BBt ves

77%Co KG Karl sruhe, D) and ethanol (Sonnenberg, DAB,
Braunschwei g, D). The precipitated product was
coll ected by centrifugation at 40C, redissolved in 20
' and ' ol
Bl 1" 20 o Sl P afh i Ao SHIEHER o A1 @
was dissolved in 30 mMl water, dialysed for 2.5 :

d ’ .
T SN A tUbﬁng%‘?%%emﬁff bipljoids GmbEL
RdsﬁébﬂrRédI%ﬁlq Di;kl)%ré’ heteh 8lerl Qkiak Sde@R4Eo M}@cﬁw% ﬁ@:n dissolved

Exanpl e nt hesi s of am no-HES from oxo-H

| unée«ambgen&hmsmal dryafimethy! Hﬂﬂl((XMW ik, SigDe- Arbalch Ghéiﬁl,e GmbH,

SRR CHTAP B S T RS P 1o
h §e ‘il@e[ctlﬂh HiRERE wal aa@e(mo Y mdl W%B-Bébldsyszﬂﬁﬁﬁélck@aﬂ RotthmbH +

Fl uka, Sigma-Aldrich Chenie Grb i rchen
CooK'(@, Ferlspihe] D). Ehammumatednﬁocé@lt ea cogccgﬁ:ldabﬁlcmtn@tgatlon at 4 °C,

vaghed it D o, 68 G 016 P Bromlol MR e R by bosflifugationy The crude

préf#deiat QisdolPedmn 80 mL water, dialysed for 2 d against water (SnakeSkin dialysis
tubing, 3.5 kD cut off, Perbio Sciences Dgutschland GmbH, Bonn, D) and lyophilized. The
yield of isolated product was 85 %.

Example 8.2.14 Synthesis of aldehydo-HES from amino-HES of example 8.2.13
153 mg 4-formylbenzoic acid and 241 mg 1-hydroxy-1H-benzotriazole (both Aldrich,

Sigma-Aldrich Chemie GmbH, Taufkirchen, D) were dissolved in 51 mL N,N-
dimethylformamide (Peptide syntheslis grade, Biosolve, Valkenswaard, NL) and 170 pL

| N,N’-diisopropylcarbodiimide (Fluka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D)

were added. After incubation at 21°C for 30 min, 5.1 g of amino-HES (synthesised as
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ice-cold 1:1 (v/v) mxture of acetone (Carl Roth GrbH

+ Co. KG Karlsruhe, D) and ethanol (Sonnenberg, DAB,
w®e@ansdbvei g, D). The precipitated product waBCT/EP2005/002653

coll ected by centrifugati oms$for 120 m n at 40C,

de%fbéglh\f/ %%%ljﬁggk??ﬁq‘g aI ysfrldsde%i g&t\éis ?Qai%ﬁ’igﬁ-c ut’ ga?fz QSJC the reaction

miReEdhas 8ededne8%0 lﬁﬂUmehioamdlm hh1xBﬁta of addtorerehd ethanol (v/v). The
| yophilized. The yield of .isalat ed@groduct was 90 %

preexaagidepredpct igas ﬁg@ D¥ cg]ptr@pgg@ﬁ? 45Es18-dispelved in 50 mL water

o TR Ol e8I TS SIS o ) oo

de?rﬂﬁ&l a‘Nogél Alfteghﬁimﬁlﬁrbﬂﬂ th'lfallm]feklpﬂtaﬂeegfas lﬂ)ssmb'eg in 50 mL water,
Issolved in 1 | et r t
diad wﬂrf@gw apeEgh wats &%re'}? Gain ialah Sl d 5(153)011%&@ Barbip Sciences
El: 0
ShbA 8 50 O T S b5 .

i ncubation at 2 10C for 30 mn, a sol utlon of 3.09 g
Am noHES (prepared as decribed in exanple 8.2.17) in
20 Ml DWVF were added. After shaking for 16 h at 22C,
ExafpIE 8219 0N ByhihR of@smif6lEAms Hdnfdxo Pi]:@éfe%am le 8.1
x\lta[l}gl'i@-coldfl 1 rh@yxtureo(v \}) of - acetone (Carl Rot pan :
+ Co. KG, Karlsruhe, D) and ethanol (Sonnenberg, DAB, '

5 eSS 0 i 208480 T L PG SREGRY YR Colics Gmbe

Ro¥badheR §dheARIDPFRE Ridiat Sbr Wigh? 28 864® Ne{actbhailedlvetSunder mtrogen

descri bed above. After centrifugation, t he precipitate

in RA gnlddry simethy] suiplsexidy (Rl\ld‘tae Slgmpr-éll%?éochmw $irgbld, Taufkirchen, D)

anA878L ob R BB, SR At Cllnit S, Rifcirchen, D)

Wéry @@&‘dd' M%Gsuﬂ:ih@ ayetc f(ﬁ'f3(] Saltad %écﬁfrpﬂlmtlre\f@é?s fMedto 175 ml of
nt hesi s | FN- al ﬁ)ha conj ugat-es vi

lcq-ecddcltlxié/'vamnﬁatrc oheeeteps éCal Roth &mp gJatG%%@oKaﬂsruhe D) and

gl BB 8 R A0 BRpEa B DUIR G IRLEN Al vas collccta by

cehtifffi@ition Hor7 1) mimaittét%Cn tdisgol&DinN ﬁiﬁ@ate&@al@séﬂ fiovl EDgAinst water

ed 4 nl. of thereactlon ffer

(Slamﬁ%g&f%ggwﬁkﬁ dybipgy 1) 1@9 cner Prabigc C&?I}CS%]()\RB*§°M3H Ogm%H' Bonn, D)

‘ angg};%ﬂfiégeﬁhg }?Vld%q 14 e roagé%f )’ n a Vivaspin 6

icentrator Hannover,
- Germany). The washing procedure was repeat ed twice by

diluti ft resj dya ol.u with the ion

Ex3mn sﬁoZrlcﬁoe m%yaﬂwws gﬁhﬂi ﬁﬁ@#%amﬁﬁﬁi‘# exppple 8.2.15 -
vol une of the final |FNal pha sol ution ‘

150 mg 4-formylbenzoic acid and 230 mg 1-hydroxy-1H-benzotriazole (both Aldrich,

. Sigma-Aldrich Che‘mie,' GmbH, Taufkirchen, D) were dissolved in 10 ml N,N-

dimethylformamide (Peptide synthesis grade, Biosolve, Valkenswaaid, NL) and 166 pL-
N,N’-diisopropylcarbodiimide (Fluka, Signda—Aldrich Chemie GmbH, Taufkirchen, D)
were added. After ineuba_tion at 21°C for 30 min, a solution of 3.02 g AminoHES
(synthesized as described iﬁ ekample 8.2:15) in 20 ml DMF were added. After shaldng for
16 h at 22°C, the reaction mixture was added to 215 ml of an ice-cold 1:1 mixture (v/v) of
acetone (Carl Roth GmbH + Co. KG, Karlsruhe, D) and ethanol (Sonnenberg, DAB,
Braunschweig, D). The precipitated product was collected by centrifugation at 4°C, re-
dissolved in 20 ml water and precipitated with acetone/ ethanol as described above. After

centrifugation, the precipitate was dissolved in 30 ml water, dialysejd for 2.5 d against



10

15 -

20

25

30

was 0.236 m, corresponding to a cal cul ated final
concentration of 2.86 ng/m |FN-al pha. The protein

wa@oemwsemoesat i on was not checked experinment al | y. PADER200$/002653
of the IFN— al pha soI ution p¥epared as described above

P ISHRSSTE LR 05, MR BB St b e3P Gy o

Boan 60) #id lseplnuﬂedcy‘aa pleqxt ohigolated @ratictitvaos? ¥bot h in the
same buffer (sodium acetate, pH 5.0) and cooled to 0C,
wer e added and the m xture was incubated for 17 h at

EX%‘I&]? ;sr?)glhi)regglsgﬁﬁlf%)éﬁual OWI ng COHC%%?IT-IatI ons I(I)llpltl%l

al dehydo- HES sol uti ons were enployed: Table of exanple

. gSofl%%SH@g@g LI S b R BB SraRa! B Gmbet,

adifodheit, DYk %&gédg&réggﬁ@ a8 BOCY ftleflo XM SO hitcogen

in Q0 3nindvly Emaﬁyl/\aﬂldlcadtbe@?l&an&gnia-mtbwhé%imle fonbioHLf Baufkirchen, D)

and Qb S e b B i Bl T SR Hfinchen, )

weke BN agiaf Etﬁ’ﬁﬁg a( YD AR FRI0ENE She Ra&RMAERIre RO to 175 ml of
Gerrrany). The washing procedure was repeated tw cemlﬁ D) q
c, an

 iced¢dlditli: bifv/w) mikere of iadetahe é@ﬂmhthtlm GunbH + K. KeGcKid
/ eﬂ??l{%l; Pf&%‘_bé?gp wf]grﬁg{ﬁlp%c bl f he gae%%@ﬁea?pgéc&cg 3yes collected by

celtfligRtioh Gorbl206miH at911°@| ﬂ]@scﬂvéd lﬁalO 16Bvatet afiflgised for 2 d against water

concentration. of ] | FNal The protein
 (Sosatendiaysioniies 190D SHeelkterbin SsianenDarFaTL Gk, Bom, D)

r s descri bed above

anglyaopgg Zlegghl%cﬁgaé%%o n#cplglpel[l(ﬁg\%a?g /aydoHES sol ution

(75 equiv.) and 1 nl of a 60 nM sodi um

cyanobor ohydri de sol uti o both in the sane buffe
Exagmle 8 I et aunthesis of e}dehmt)-éiﬁﬁ e gminogBE Sva,freéample 8.2.17
- added and the m xture was incubated for.22 h at 0 C

The reaction mxture was purified after analysis by ‘
7308lg élfediylbgzoicesdid. artdon 12 hﬂg riehpdroy: | Hetsenwothiagole nboth  Aldrich,

entry G only .0.666 m correspondl ng._sol uti
Siga @it Chﬂﬁ‘@efgl rl% GiBeh Dt MR %‘PSOcll‘F‘é£ tn' 70°ml NN-
dngetgﬂ%éfﬁl%lﬁﬁ& TOLtE QYRNMESE SrRRPBREEHx, l@lléeﬁsv@elarcﬁxﬁﬂphﬁd 81.3 uL -

. N,N’-diisopropylcarbodiimide (Fluka, Sigma-Aldrich Chemie GmbH, Taufkirchen, D)

were added. After ineubatien at 21°C for 30 min, a solution of 3.09 g AminoHES -
(prepared as decribed in example 8.2.17) in 20 ml DMF were added. After shaking for 16 h
at 22°C, the reaction rriixtlire was added to 215 ml of an i'ce-cold 1:1 mixture (v/v) of
acetone (Carl Roth GmbH + Co. KG, Karlsruhe, D) and ethanol (Sonnenberg, DAB,
Braunschweig, D). The precipitated product was collected by centnfugatmn at 4°C, re-
dissolved in 20 ml water and precipitated with acetone/ ethanol as described above. After
centrifugation, the precipitate was dissolved in 30. ml water, dialysed for 2.5 d against

water (SnakeSkin dialysis tubing, 10 kD cut off, Perbio Sciences Deutschland GmbH,

Bonn, D) and lyophilized. The yield of isolated product was 96 %.

Example 8.3 Synthesis IFN-alpha conjugates via reductive amination
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SDS- Page anal ysis of the conjugates is shown in Fig.

25. Exanple 8.3.3 Conjugation to IFN-al pha at a 3 ng
wa@ec@bo®3s 3. 1 Conj ugati on of Al dehydoHES as prREHER0F/002653

exanple 8.2.16 to | FNaby r&®uctive aninmation To 10 ng

gl el o Rt AR RER 0N B e B

added 8 m of the reaction buffer (0. 1 |\/|SOdI um
acetate buffer pH 5.0) and the solution

Tock@ity mg JE- chlplase ds0olivedhid-3 B0 ok 2y sadlwmmmatqbﬁfer pH 7.5,
coé&?@f%ﬁ%ﬁ%\ﬁﬁd ﬁ%‘ 1%% glga\ir E‘B\g\é/z\a/%&rgg 4;%? ‘EE[% I‘Bactlog buffer (0.1

M godithni aoexarfbuiffee Hess®)ohnal thésdlwtﬁommwdﬁhﬁlgai foe30tmhiaAt 3939 x g in
buffer to 18 nl and: centrlfugatl on_as described. The
a Vivespin| ENenstiptoro hV inasSeencst ed ki MW (ChcHrBHO VB Ggmany). The

wa%fﬁng lpﬁq'?: %ﬁlgz{ra\é_rﬁ%a?edft'\xn@é by& Litish o aed £QR6S r%{)fu%{oh Qe reaction

otel n-concentration

" bufftewkEenh] and edsntﬂﬁigh’adnh ys dekoriledrThefvolunes dffthla fmal IFN- @l@ha solution
pre as des ribed e d._cooled to
wag Sk 3]18 Waefme igg|t a@.%ﬂ ulple @ﬁ@é&%@nﬁﬁﬂ@kaﬁ%@é n%/@? {gN-alpha.

Th pRot&if WhoNcen e by h@ElQ:dJeEEP Bher m sodi um
\ éano oro%ycﬁé%}a sol utci on ?1 |% ? e sane buffer and
cooled to 0C, were added and the m xture was i ncubat ed

Pl R RSy o bEER R g be] BOEGRheRA Eoc 100
e @ilquatfmaolié@;se%ﬁvcs a@e Es%weecam%low)%lu%hland 11 3 3u1 ofa 60 mM

hi-vi t rogen arl sruhe, and Consort

50 umyasqlppblyyctrmmvnvsothrun rﬁlirmﬂme B)ffene(scsilemﬂcgtp@d pHAS.0) and

ol £ PGy pisCrtEn g R i Co B R e Wo B B e reaction

mikaikd Sash analpbedw@yeg@ls SR cRSEHISHN IThe? fhiGw: n%@éﬁéﬂ&tﬁfhs of the
instruction. 8.3.3.2 Conjugation of A dehydoHES as . -

aldshijsaEd sphitienasteccraploye8 t o | FNaby reduct ive
animation To 1 m of the I'FNa:sol ution prepared as
described in 8.3.3.1 and cooled to QOC, 2 nl of the

- al dehydoHES' sol uti on @ablepfepanpld §.311exanpl e 8. 2. 18

(7’-'\ eq L 369 nm/nd\ and-1. 5 _of a 60 mMAsodium
|EB§dnobpr ohydri de sol HESDeriyatiie i n t he same byf f dronpeutration
cooled/ to 00C, were added and the m xture was [mg/m]]
__incubated for 22 h at QC. The reactl on mixturle was' &
A aldehydo-HES (example 8 2.2) A : 52
B aldehydo-HES (example 8.2.4) C ‘ 52
C aldehydo-HES (example 8.2.6) R 156
D . aldehydo-HES (example 8.2.8) 156
E aldehydo-HES (example 8.2.10) | 260
F aldehydo-HES (A) (example 8.2.12) ' 260
G Without HES derivative but with NaCNBHj;3 , -
I Without HES derivative and without NaCNBH; -
J non-oxidized HES10/0.4 (Mw 7.6 kD; DS = 0.41) with|. . 52
NaCNBHj .
K non-oxidized HES10/0.4 Mw 7.6 kD DS = 041), 52
without NaCNBH;3
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purified after analysis by gel electrophoresis. For
gel electrophoresis a XCell Sure Lock Mni Cell

w@ bdogiopaoegien GnbH, Karl sruhe, D) and a Consor t PELEB2005/002653
power supply (CONSORTnv, Tt¥lnhout, B) were enpl oyed. A

SO g S e R e B e % v r ogen oo

Karl sruhe, D) were used according to the manufactures
instruction. 8.3.3.3 Reaction control: Conjugation
Exgmplsi /20, 4 ( Manjuggtiep todFN-ajpha pt 8 ¢ mgsgtleyy reduct i ve
animation To 1 m of the IFNa solution prepared as
described in 8.3.3.1 and cooled to 00C, 1 m of the
Tol¥BShQ BN Al diskaved in2 SegqM sodiud phosphbtel BuffendH17. 5yl coafaining 150
a 60 _nmM sodi um cyanobor ohydri de sol ution, .both_jn the .
N T B Sl FL DR oHeToAdes Soa & dipiarictf bier (0.1 M sodium
e | oe q . o
aodek Wi AE S MTHRPUR O Mo fad Bhirey LIIDS A4 3030 x g in
Viedseitt 1 6Rhoomesntsatof-¢YivgeBciehoes ts GPhMWEIG HanokGet,| G&umiany). The

ock Mni. Cell (Ilnvitrogen H, rlsruyhe, .and _a .
wagling pracedyis gvaﬁgé%qategmbq.geﬁay( %@é@?ﬂ@ reqiap% h%sﬁ{tl,on gjlth the reaction
bu% % BRI A%E Qentﬁﬂ%g%]‘gi?a/ﬁ Bl Qastiibed Ofle fiRQeFRed il Mﬂltg)gt was diluted

SDS running buffer at reducing conditions ,(
withi eactiangbuffa@tb H.6Kanl | gvinp e, i)l oabudated echcanttaioni ofg3 tg/ml IFN-
I hermanu acturest itnstrupt'hojn. 1d'SDS-.Pag anal ysi s of ‘
alphi TIPS SRR StaR oh iy SperiERiAive 5. 3. 4
Conjugation to | FN-al pha at a 16 ng scal e The buffer
of 20 ng | FN-al pha sol uti on was exchanged as descri bed

- Toj InmbeEthg| IENsalphapsolutipa rrepeasd asriesedipsideaboue and eneledats 0 °C, 1 ml of

dj,l Mdt hooreaction buffer .to.6.,.37 i vi;ng a_final .
e RARE RAbERRISRalD 6E o B B o e e ffronyarae
solitio®fbothirsthe Ghit baffem@bdiuth ddetaes] pM 510) 880cddled R BT ORere added

buffer and the protein concentration was determ ned

and ghecmigpisovenicibaied foy 22th 276 “Gimlthe readtion FaixgHre g dweified after
. et fEi e . .
3k B SPLBABSLHAEREERLE Wil B0, A4 Wi wof e
cogesponrdihg asolurions etveze rusedit Tlon foltwvihg r@hcentlations washe’ aldehydoHES
m, with a protein concentration of 2.74 nmg/ m. To .
solytions were smpleyed: | EN- al pha sol ution (16.2 ng) prepar ed
as descri bed above and cooled to O OC, a sol ution of
3.152 g of al dehydo- HES of - exanple 8.2.14 (75 equivVv.)

in 5 m reaction .  Tableof example 8.3.2 |
Entry HES-Derivative : ‘ Concentration [mg/ml]
A aldehydo-HES (example 8.2.2) . - , 117
B aldehydo-HES (example 8.2.4) | : 117
C aldehydo-HES (example 8.2.6) ‘ 350
D aldehydo-HES (example 8.2.8) ~ ' 350
E aldehydo-HES (example 8.2.10) ' \ 584
F aldehydo-HES (A) (example 8.2.12) 584
G non-oxidized HES10/0.4 (Mw 7.6 kD; DS 0.41) - 117

SDS-Page analysis of the conjugates is shown in Fig. 25.

| Example 8.3.3 Conjugation to IFN-alpha at a 3 mg scale



10

15

20

25

30

buffer and 6 m of a 60 nmM sodi um cyanobor ohydri de
solution, both in the sane buffer (sodium acetate, pH
WG 205/092928 cool ed to 0 0C, were added and the nmMPI/BPE05/002653
was i ncubated for 22 h at 020C (see Fig. 27, Line
A).As a reaction control, 1.09 ml of the pre-cooled
| FN- al pha solution (3 ng) were mxed with 1 m of a
8. §gI1ut i on Glfnjligaﬁoﬂirgf AtRhpddHiE® ds plebd@d th drafriyile 8.26l B IBSq by
0.41) in the reaction buffer and 1 m of a 60 nM
SOdI um cyedsHEs #RygHPEe sol ution, both in the sane
buffer and cooled to 0 OC (see Fig. 27, line B).
SDS- Page anal ysis of the conjugate is shown in Fig.
To2I0 migdaNp) éisﬁ)MedFim‘ZSfth/Bdemm @hodphetel talffeapHaS ,-dd&&ining 150 mM

NaaL 1 SR BT Rperectdsbd el o i feagtiit BHEE &t i orfiom acetate
bugi%% biljl? ERe d61li YR Wa¥ §nt£1 %rfgxte 3@miPht 399 fgth biVeJaspin 15R.

led protein rom rivatives)
copermitifator dVﬁ\canS@éncaJ 5 KaMpWED, \mempe&rf Glenna;hyat Thowashing procedure

W@&% E’Ig\% %aq%f](# Hngog °|t;1 %@g@gﬁ @ggn %g&e m guf-il;er}eco 18 ml and

“ ceﬁt%%édﬂ@ﬁ%%s&ﬁﬁeﬁ e EYaPiFYfsbRE A \ﬁa%odllﬂiédTWﬂﬁ/ ﬂé@tlon buffer to

&m . The sanmples were diluted 1:10 wi.th buff
3. Zvanl ﬁmr@ afipilicalgulaiediconeentration o Ayphgimp Uy ailiheaor@ﬂemmoncentratlon
ol | owi ng washi ng-of the sanple punp
W%Iioﬁ Ig??k?ﬁe}gjfenglﬁp?i the colum was further washed -
- with 6 CV of buffer Aat aflowrate of 1.0 nml/mn.
El uti on was perfornmed by using a l|linear gradient from

Tool pge¥tes INe selptimn pparef) aﬁlai@ﬁcribﬁd 2boyawrr ¢opleddp, O°§H1 ml of the .

ol g i p R A8 1 Bt 8 g I il Bt 1l ofa

60r YL rsedhatneeyahybarshytmcﬁ @‘lbtﬁfn fbldfhf ﬂf th@ datheSbu¥feNamd dodled to 0°C,
20 mM Tri s/ HO , 5 CV of buffer B
wege agded g, the @lﬁﬂreowss mwhaﬁ%d f%éauh ra# Br(ét Tl rgagton peixture was

PR LM TR S R oI 08 e Lok

MEn] uCp]ﬂreﬁhmtrAg’éEA @mbHorKarls’hﬂhe(,A@r sithna Rbaso®ciEd43 power supply

4 (CM@@P&V lwurnhout %ﬁn@erg e?r?p oyedx gr 12%49]%155 Tris geq togetherpvmh a MOPS

SDS running buffer at reducing conditions (both Invitrogen GmbH, Karlsruhe, D) were

used according to the manufactures instruction.

8.3.3.2 Conjugation of AldehydoHES as prepared in example 8.2.18 to IFNa by

reductive amination

To 1 ml of the IFNo. solution iorepared as described in 8.3‘.3.1 and cooled to 0°C, 2 ml of
the aldehydoHES solutlon as'prepared in example 8.2.18 (75 equlv 369 mg/ml) and 1.5
ml of a 60 mM sodlum cyanoborohydride solution, both in the same buffer and cooled to
0°C, were added and ﬂle mixture was incubated for 22 h at 0°C. The reaction mixture was
purified after analysis by gel electrophoresis. For gel electrophoresis a XCell Sure Lock
Mini Cell (Invitrogen GmbH, Karlsruhe, D) and a Consort E143 power supply
(CONSORTnv, Turnhout, B) were employed. A 12 % Bis-Tris gel together with a MOPS
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Monitor WV-900, with 10 nmflow cell Mnitor pH C 900
Punmp P-950 (sanpl e punp) Software Unicorn Version 3.21

w@odoamo2Aner sham Bi osci ences C 10/ 10 Col unim neCEEPZN5/002653
Q Sephar ose Fast Fl ow, Cod&3no. 17-0510-01, Lot no. CD

sty it R o afEoe. S i Ol g Qe IGADAE bron D) were

user dcgbiidielg topht Saflufatitesiistrubli®y47 Buffer C 1.5 MNad
in 20 M Tris/HA, pH 8.0, Lot-Nr. PLO748 Method
Vol unme Step Buffer Flow rate | CV Equi l i brati on 100%

| J A - =1¢ |
5.5 FEpetfin ool Coltughyol T G TR 3. DS o it by
A 1ré&luntiverdminatiGy Wash out unbound sanpl e 100% buffer
Al.OmM/mn Start Fractionation 100% buffer A 1.0
m/mn 6 CV Elution, |inear gradient 0-100% buffer B
[ L& %
10 BB 107, SRl 15 QLR 180 0 B LRI BOOT, 1 mi o
theC\I‘IE&l@é(hérwlutmn 109 %cirt.f el 7Bn@/i@)nbdri h 18t off a 60 mM sodium

Cy B PEaTHoTs BB 54 sPnoab e ol FRoIRA BX0763 g added and the

' ml%t%% ﬂ/ﬁé 111%@9&’[&:(1 1Br 22Dt UPCP ih ERREEE ntkitide WAAS RIA3HHeP Bialysis by

fractions

. gel electrophore31s For: gel electrophoresis an XCell Sure Lock Mini Cell (Invitrogen .

GmbH Karlsruhe, D) and a Consort E143 power supply (CONSORTnv, Turnhout B)
were employed A 12 % BIS-TI‘IS gel together with a MOPS SDS running buffer at
reducmg,cqndltlons'(bpth Invitrogen, GmbH, Karlsruhe, D) were used aecordlng to the

manufactures instrufion.
SDS-Page analysis of th’evcc;)njugates is'shown in Fig. 26. :

Example 8.3.4 Conj:ugation to IFN-alpha at a 16 mg scale

~ The buffer of 20 mg IFN-alpha solution was exchanged as described in example 8.3>.2. The

final IFN-alpha solution was diluted with reaction buffer to 6.37 ml giving a final

calculated concentration of 3.14 mg/fnl IFN-alpha. 100 pl of this solution were diluted

with 900 pl reaction ‘buffer and the protein - concentration was determined .‘

spectrophotorﬂetrically at 279 nm to 3.01 mg/ml, based on the molar extinction coefficient
of 18000. After combination with the material used for protein concentration determination

the final volume was 7.0 ml with a protein concentration of 2.74 mg/ ml.

To 5.91 ml of this IFN-alpha solution (16.2 mg) prepared as described abov'e and cooled to
0 °C, a solution 0of 3.152 g of aldehyde-HES of example 8.2.14 (75 equiv.) in 5 ml reaction
buffer and 6 mi of a 60 mM sodium cyanoborohydride solution, both in the same buffer
(sodium acetate, pH 5.0) and cooled to 0 °C, were added and the mixture was incubated for
22 hat 0 °C (see Fig. 27, Line A). -
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8.4.3 Results 8.4.3.1 Sanple according to exanpl e

8sanpl e conposition: 1 ng EP2001 (rhlFN-a2b) in 25 raM
woleosledphat e, 0. 13 M NaCl and 0.3 mM EDTA, pl—P(?r/EP20ﬂ5/m)2653
. starting volune: 0.5 m, difduted 1:10 in buffer A =,

Asn'qbréaﬁc%&%@g?/so‘g%ﬁﬂ g 1% %—cﬁgf%gq@f\]ealgﬁ@gcﬁ f%% §39 2{% qﬂéere mixed

withalvpdl @facsohnxd,hriﬂ 109 rmgmmrpbmdﬁecBHESQE’ﬁMr M#)7.6 EDADE = 0.41) in the
7. Al.dehydoHES10/ 0, 4
re c&&gg%trl .%21 bn& oﬁ,,a%’zrgﬁ/lgfooépén gcytl)ns ohydrdl e goqgtlon oth in the same
r pry Y@ tarting volune: 2.5 nl,
bug@ﬁ ut e gpig tgl@w(ibuf flg A= ]%

1:10 in m\ fl owt hrough/ wash: 44
o run date 2004-09-29 run no.:  Q@S25 D56 (see Tabl e

SD&% S R e S s B

EP2001 + 97 5 nmg Al dehydoHES 10/0. 7 (NZA235A) in 0.1 M
Na- acetate, 20 nmM Na- cyanoborohydride, pH 5.0 starting
volume: 2.5 m, diluted 1:10 in buffer A=25m

syt Bl SRR e b %ﬁfﬁ'p@émﬁggfgﬁoi AP

Sanpl e accordi ng to exanple 8.3.2 (Entry C) sanple
sition . EP2001 + 292 ng Al dehydoHES30/ 0. 4
8. {Nzn‘%gzgjcatlnn oofll-I\E Noetfnem, ir@gbmwns of t e reductively aminated- .

11
i 1 YR SRR R PIES SBhe) ep BB cas s fhogiged ana

M unmodified protein from HES-derivatives)

The puriﬁcation of all sampleé was. performed atrroé)m temperatﬁre using an AKTA
explorer 10 equipment. The column containing' 3 ml Q-Sepharose Fast Flow was
equilibrated with 10 CV of buffer A (20 mM Tris/HCI, pH 8.0). The samples were diluted

- 1:10 with buffer A and were applied by using the sample pump at a flow rate of 1 ml/min.

Following Washmg of the sample pump with 10 ml of buffer A, the column was further
washed with 6 CV of buffer A’ at a flow rate of 1.0 ml/min. Elution was performed by
using a linear gradlent; from 0-100% of buffer B (0.3 M NaCl in 20 mM Tris/HCI, pH 8.0)
over 2 CV and an isocratic run with 0.5 CV of buffer B at a flow 1'afe of 0.8 ml/min. The
column was regenerated by hsing 2 CV of buffer C (1.5 M NéCl in 20 mM Tris/HCI, pH
8.0) followed by 0.5 CV of buffer B at a flow rate of 0.8 ml/min, Réeduilibration for the -

next run was performed by using 6 CV of buffer A and a flow rate of 1.0 ml/min.
8.4.2 Materials and Methods

Equipment: AKTA explorer 10 (Amersham Pharmacia Biotech), with:
Pump P-903
Mixer M-925, with 0.6 ml chamber
* Monitor UV-900, with 10 mm flow cell
Monitor pH/C-900 |
Pump P-950 (sample pump)
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run date: 2004-09-30 run no.: QS27 D58 (see Table for

exanple 8.4.4.1)8.4.3 .5 Sanpl e according to exanpl e
W@2@5/029¢Ent ry D) sanple conposition: 2.5 ng BRZDBR2065/002653

292 ng Al dehydoHES30/ 0.7 (MBA329) in 0.1 M Na-acetate,

20 nmM Na-cyanoborqﬂﬁﬁﬁ p{ing volunme: 2.5

m, diluted 1:10 in dfr? O%Hl@eglﬁﬁ

fl owt hrough/wash: 40 ml run date: 2004-09-30 run no.:

Q528 D59 (see Table far exa e .4.4f1) 8.4.3 .6
Colgapl e accor drR§" @né¥8ﬁﬂﬂgmgh§o (Entry E) sanple

Co%@%ﬂg&ﬁpn é H&o%@ﬂ*lo@v @%zie'ﬁg Y- d?ﬁ)‘dp 228/ @D%6453

I'n O. Na acetate,
CoNanrcyadtmbor oh?ydtll de, pH 5.0 st art| ng voI ume: 2.7 m,
diluted 1:10 in buffer A= 27 m fl owthrough/wash: 50
run date: 2004-09-30 run no.: Q529 D60 (see Table

% A4 1) 8 4 %MQE@)}KBI%H%W'L%@MOPWW e 8.3.2
Ent npl e coa@osn I on ) EP2001 + 487

BuﬁblchydoHESS 0(0 0.M NaKiz AB2@ N Hr@ﬂchmm%d@ﬁﬁ{remwggmw

anobor oh 2
Bullfi & a0 1 10 1A ﬁ@é?ﬂ”&émﬁiﬁﬁﬁiﬁ"ﬁ%%%g rrbafts o
m run date: 2004-09-30 run no.: QS30 D61 (see Tabl e
8.4.4.1) 8.4.3.8 Sanple according to exanple 8.3.2
Metlgdt ry G sanple conposition: 1.7 ng EP2001 + 98 ny
HES10/ 0. 4 (Supranol Lot. 407B) in 0.1 M Na-acetate, 20
nM Na--cyanobor ohydri de, pH 5.0 starting volune: 2.5

Voldme di | uggg@ 1: 10 in buffer ABeffdS n _ Flow rate
1CV | : Equﬁibration 100% buffer A 1.0 ml/min
5.28 ml Load éample sample 1:10 in buffer A 1.0 ml/min
10 ml Wash sample pump '100% buffer A~ 1.0 ml/min
5CV Wash out unbound sampie 100% buffer A 1.0 ml/min
' Start Fractionation 100% buffer A - -1.0 ml/min
6 CV ~ Elution, linear gradient 0-100% buffer B 0.8 ml/min
2CV Elution, isocratic | ‘100 % buffer B : 0.8 ml/min
2CV ‘ Regeneration 100% buffer C . 0.8 ml/min
0.5CV Regeneration 1 OO%‘buffe: B. | 0.8 ml/min
. Stoerractionation 100% buffer B - 0..8 rﬁl/min
5CV Reequilibration 100% buffer A 1.0 ml/min
Detection: 280 nm, 260 nm, 220 nm
rH
Conductivity
Fractionation: 1 ml fracﬁons

8.4.3 Results

8.4.3.1 Sample according to example §
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fl owthrough/wash: 42 m run date: 2004-10-01runno.:
QS31 D62 (see Table for exanple 8.4.4.1) 8.4.4
w@orpsaniszon of the results 8.4.4.1 SDS- PAGE AneCT/EPROD002653
| FN-al pha el ution peaks Tabiée 1: Conparison-of the :
e VSR
s REoRPEaRafio} S5k Stafhy 3BTy 29 SRBIACGILE 013 M NaCl
an 04. Iﬂl\/ﬂ.EDTAdeEV Be (quantitative anal ysis derived from

RP- HPL C- 3Exa ri n.of IF | pha anti viral
StaﬁtéligYRLIWebl oa édi}?ége@g pﬁ ?? Efg _eg\l"irgst Pr ocedur e:
ﬂoWJ{hkc(Y}l%hMasﬁCt bwify of Interferon-al pha After

pr e- the Test Itens in cell culture nedium
ruiséate:al t wo- fo[2604j09429| ons were pr epar ed In 96 well

mcrotiter pl erfer added -in
TR B2 - f ol d rep ?étl%}%' és‘eegf%p{?{}#b%arq res
trypsi nized MDBK cel I s (40.000 cells per vvel ). The

assays were incubated for 24 hours:at 37 OC (total
8.4®Rumme pSprmplsl docortlb talexgmplerfl-& (Butry Adr 175 i

(exanple 9.2, 9.3, 9.4, 10)). Subsequently, 50 ni

di luted VSV stock solution were added to each well

sathPRRipobifibnt DS PYHIIVE +o9s friyd AldehydHESOK0.4 (NBARB6)N 0. 1M
mul tiplicity of infection of_0.1. The foll'ow ng

| Necanstate 28 ndrNa-ryrtobeelyiideabiv- Gssay: 12 wel | s t hat

st GRELIGAeYT T US PLHSIGRL Al REgbyy | st ead of

eron (négatrve contr and 12 l.s that
flovetebuddvasht | 4¢uilt ure nedi um i nstead of Interferon and
virus (positi ve cont rol). The assays were incubated

(Arm#é?teﬂfz hours &90899@8 At the end of the incubation

foLod the ce &%ntiiw@se?m FRakan gecgu@qgh wel | was

replaced wth of a so ution at least 2
mg/niL in ceII culture medium). The cells were

ubat ed t hr e hour s. e_formazan dye
845 med b a{nﬁ 5 R Rge*Pa?Fﬁwale&e? Bzﬁ&&éBLol ubi l'i zed by
addi ng 100 nL sol ution of isopropanol/HC (isopr opanol
wth 40 mMHCO ) to each well. Subsequently, the:

sambbcnohmommnaIZLﬁemchPZ(]@é 1sB7.Gtm rz?elddxydeHESé@/Oﬁe@\Imz%A) in 0 1 o

M Neotoets AP0 ety S By RaR G 7o o own 1 the
stafiRSRAIGRe Of IQtSGIhI Qlﬁlﬁfédﬂnﬁ) MR = 25 ml
flow-through/wash: 41 ml

run date: ' 2004-09-30
run no.: l QS26 D57 (see Table for example 8.4.4.1

8.4.3.4 Sample according to example 8.3.2 (Entry C)

sample composition: 2.5 mg EP2001 + 292 mg AldehydeHES30/O.4 (NZA328)in 0.1 M-
Na-acetate, 20 mM Na-cyanoborohydride, pH 5.0

starting volume: 2.5 ml, diluted 1:10 in buffer A =25 ml

flow-through/wash: 42 ml

run date: 2004-09-30 .

run no.: QS27 D58 (see Table for example 8.4.4.1)



10

15

20

30

calcul ated for each dilution of Interferon as foll ows:
((Mean absorbance of four Interferon treated wells) -
w@ hwanomksor bance of negative control)) * 100 POVEAP2005/002653
absor bance of positive cont¥ol) - (Mean absorbance of
ative I RYSH LYPhYy of
84{? erfer § %&ﬁe:ﬁ%g&v%%etg %?é‘lﬁ‘ﬂen%%z ?ﬁﬁ‘!fr% uf separate
assays for eachofthe Test Itenms. Exanple 9.1 Antiviral

et B4 RN D ARG b o1
- Nﬁ%ﬁﬁw‘lg% gjc?é%\)b&g{{z%ﬁ@%ggp&o hl FN-al pha 2a (NI AID,

et hesda, 1-535) was used as an
startitgevalamel ab 12ef mi, atilneed [THeinNjufes Aemdamd had a

specific activity of 9,000 IUmM. The internal |ab
ﬂw@ﬁg?%ﬁwﬁ%ﬁt r‘lgﬁt\{% had a specific activity of
ruBd487, 000 | U mhohtpotdpe test as described in exanple 9.
Proliferative activity of Intron A conpared to NI H

rusbandar d r hl. FIRSA8IBEO (ae Tabls foverainplers.4.4.128. Exanpl e
9.2 Antiviral activity of nock incubated |IFN oc-HES
relative to unnodified starting material As descri bed

8.4.8.6exanplRnfplSacdtofBeto d&@ﬁ}?ﬁ &Q.ZI(EB&?Epha- HES
(described in exanple 8.3.2, entry G was used as a
reaction ctontrol. The antiviral activity of the

mat eri . ’ t ' jrfod il . ;
S o5 B 50 4 81 ol RO 0 B0 i 0.1
NaBektelri0f hVaNe @fafpbocstsride) pHh&0bi oacti vity. Mock

i ncubation did not affect the ipn vi t;g bi oactivity of

starfing 59pmE:  RelZaf mbcdliued/d:10 g bidter § 797 &l nock

| M%ﬁgf}%ﬁ@#ﬁl\l—ﬂlﬂpa- HES conpared to unnodified

a starting material is shown in Fig. 29.
ruldaepl e 9. 3 ArR004i09e40 activity of | FN-al pha- HES

conjugates relative to lpntro 1n the assay system
- TUg@8¢ri bed in éié\i?pﬁ@é&eetﬁ ego‘ﬁf'& ates (entries A B,

C D Efromexanple 8.3.2 purified according to

exanple 8.4) were tested conpared to unnodified
8.4 BI% al phabasipde bécogdingitoesxiamiple 8. B2r(@ntrA¥and Pegasys

(Roche). The CPE50 concentration of
samplé composition: 2.5 mg EP2001 + 487 mg AldehydoHES50/0.7 (NZA309) in 0.1 M
Na-acetate, 20 mM Na-cyanoborohydride, pH 5.0 |

starting volume: 2.6 ml, diluted 1:10 in buffer A =26 ml

~ flow-through/wash: 50 ml
25

run date: 2004-09-30
run no.: QS30 D61 (see Table 8.4.4.1)
8.4.3.8 Sample according to example 8.3.2 (Entry G) 1

sample composition: 1.7 mg EP2001 + 98 mg HES10/0.4 (Supramol Lot. 407B) in 0.1 M
Na-acetate, 20 mM Na-cyanoborohydride, pH 5.0 ‘

starting volume: 2.5 ml, diluted 1:10 in buffer A =25 ml

flow-through/wash: 42 ml

run date: | 2004-10-01
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the materials was cal cul ated. Al

conjugates retained an antivira
wadwsogaes al | y hi gher than that of Pegasys. ThePCPERL0Y@02653

invitro activity of
rw%ﬁ unnodi fi ed
egasys i s sh

acti-vit
Aln.th

84 ﬁN‘éﬂ‘Bﬂ%\“

antivir

fﬁ%RﬂHUga@&ﬁg
hccumtg@rapley ebrpayletedtlEN e rabie

descri bed in exanpl e 9,

S

in-.
y of
€ a

a

@e§11‘§§515 FRExER
Exanp

.Fi g. 30.

| FN- al pha- HES

activity which was

Ry

in exanple 9,

| FN- alj8ha- HES conj ugat es conpared
]xnntron A and
tiviral

IFN—aIpha HES conj ugate conpared to Intron

st em descri bed
kabk Fes

t he

e of exanple 8.3.4 purified
according to exanple 8.4 was tested conpared to Intron

A. The CPE50 concentration of the materials was
8.4.4/l EDSPAGE Ahdysisnt Hprlphpelticopeasat e ret ai ned hi gh

activit

e o

Example 8

IFN—a

activity of nore than 25% conpared to Intron
A. The relative in vitro activity of

ﬁ‘iAHn@Sﬁabﬁdhél Gehbt 41043 6etb6te§ h@wn80 Ninfri @iringl Q- Sepharose
tivira

| FN- al pha- HES

ha- HES
Ay system
t he | FN- al pha- HES conj ugates

of exanple 8.3.3, purified according to exanple 8.4

was tes
CPES0 ¢
The | FN
activit
Rigfnd.he.
Pegl'ntr
| FN-al p
in figu
| FN- al p
10.1 In

ted conpared
doadeulatedt i on
Fal HES
 hafied

S@Ee Ievel
on.

hennkEsiebn] u

e, o

conj u

a

of the mat ér

g?‘% ikt

The rel athm@ in vit1@rateini vity of

jat es. co
Enay ¥ ml
pates (PK stq

are

fl uence of nbuse serum On

to Intron AEagge Pegl ntron
hHEjuatat es r eParheS0 ANt |

ials was calc

égact|V| y €§

d to Igﬁron A

?y |n nlce) Exa
assay system

Chhglated yield
il at ed. |
fqtal| protein [mg]

wﬁbg@_is

Qﬁantiﬁcation

i s sh mn
)2801nn'

anpl e
as

'at

D

Qsigdcri b
re pr
use s

D56

ed0 g exanpl
epared in ce
erum (1:40 d

| culture ne
[uti on and

o@D | ut i ons 961
1:

~Interferon;
dium (contro
80 -di | ution)

al4pha
and in
The

59ﬁ£70rnea

agiescribeq

74§ exanpre 9

1.20 - -

QS-26
D57

2.5 mg

5669

2268

1.64

Q8S-27
D58

2.5mg

3350 - |1

340

1.60 -

QS-28
D59

25mg -

12854 1

142

1.54

QS-29
D60

2.5mg

2255 9

02

| 1.52

QS-30
Dél

2.5 mg

9278 3

711

3.44

QS-31
D62

1.7 mg

1918 1

128

1.40

* data of quantitative analysis derived from RP-HPLC-3
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The antiviral activity of Interferon-al pha was

determned in two separate assays for the control, for
woRwsmI®es um 1: 40 diluted as well as for nOUSePCEEPRIN5/002653

1: 80 diluted. The results 159di cat ed that nouse serum

0 dilut s sl if ssay

EX?‘E‘P iz1'a§r]1rt i viral 1)g%tr Vi P ]Uﬁ?Ndﬁ? g{r“élzgla ?ﬁg]lt&%ﬁnﬁa

10.2 In vivo study in mce (I) Ant|V|raI activity of

pool ed serum ted in the antivi ssay. Ser um
Delgriptian plghe aSPraseduEs: ATSira] aeHyiY Aegr erRnedphayge

8 weeks) at each tine, which were sacrificed 2h, 4h,

12h, and 24h post i.v.-injection of 30ny/ kg (based on
Afieherepdidutiignthe ciese iﬁm)as af deHNail e nediunk eserlﬁll\ltvat fdid-dilsBons were

conj.uga he s um sa e. t hawed . .
prepRistolioh e aREBOHT Aoy gt DI iP, HRe QR i - fold replicae
per%[dtﬁ 1- Ed’\ﬁeih?} Qyﬂéﬂn%dl RMSBREE L1 46000 @le ﬁbrcﬁé\}g The assays were

ture nmedium “A vial of Intron A (dil S

1nct1haadacﬂoramdh¢um a0 8 RCy(tdialmademnt perd wil: \]/iﬁ uéﬂengnplsal)aér 175 ul-
t wo- foldﬁ tiaqns were prepared in cell culture

(exppgle - Frhe %é@%—'di lutions in the CPE- assay wer e
determ ned from dose response curves of a 1:2 dilution
series as described in exanple 9. The half |ife of the

| Sutwegemity] 50 whsditieedVSNnedelc sstpdsredeteoaddodulddhedtell (except for the

starting rial,and Pe The half |ife was
pos&faYecqgnérpbWel#ss 6?ﬁu§w£elﬁqam%'§a¥%mﬁ 1pfegtion 01{) -1t he

EC50-dilution vs. time post injection. Antiviral

activity was detected for (i) |FN al pha-HES (exanpl e

| Th8 f@lozying nomtyolBwefe inbldedibd ejch assdy) 12 Fidlialtidtaedds@d virus plus cell

ol B3SRBS oty e o

culﬁﬁ@ﬁwﬁﬁﬁﬁn’z teld o?ﬁmterf@bﬁ and $igud R6LiRAS&shtfoom (1)

(approx. 3'h) over (ii) (approXx b h) to (iii) (approx.
7 h).For unnodified | FN-a pha the antiviral activity

t t wl-at hal f-1ife.
g skt s o ot 4 P AECRdh G Dol i very Revi evs 54

(2002) 571-586 a serum half-1i fe of IFN-al pha in rats
(i.v.). of 2 1i was determ ned. Exanple 10.3 In vivo :
At & ¢frihmrc9@b4thn) pesiodi the eell calture wma]naiantmf sheld wel rwas replaced

: WltﬂBS% uLecs)f & solition &eMFllq"t(atv llearlsatl 2m /?netym c%ﬁ e ne 1um5 eﬁ'le cells were

incubated for three hours. The purplle formazan dye formed by the proliferating cells was
solubilized by adding 100 uL solution of isopropanol/HC1 (isopropanol with 40 mM HCI)
to each well. Subsequently, the absorbance values of the solutions were measured at

570/630 nm in a microtiter plate reader.

The proliferative activity of MDBK cells grown in the presence of Interféron and VSV was

calculated for each diluytion of Interferon as follows:

((Mean absorbance of four Interferon treated wells) - (Mean absorbance of negative control)) * 100

(Mean absorbance of positive control) - (Mean absorbance of negative control)

The antiviral activity of Interferon-alpha was determined in four separate assays for each
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fromtwo mce (female BALB/c mce, aged 8 weeks) at
each time, which were sacrificed 2h, 4h, 12Ix, and 24h
W@oms/092998 - i nj ecti on of 30ng/ kg (based on the PCDER1005/002653
content) of |FNal pha or th#ol FN- al pha- HES conj ugat e.
sanpl es', were thawed and thoroughly
ofﬁﬁé&ﬁl&%ﬁﬁ%d by vorteX| ng (and diluted). Seri al
two-fold dilutions were prepared in cell culture
medium ‘A vial of Intron A (diluted) was thawed and
Edanpleoahl y honnafmi-Aadtibity ¥Oteotl AdelatiRe it@ NIHRah@hid
di l'utions were prepared in cell culture nedium The
EC50-di | uti ons in the CPE-assay were determnmined from

i EBBERANG Tyt 3ttt 2, Ao PRED, S, i N
tanﬁ&ddﬁlmmpm@ac@ﬂmmmIHQB@ﬂlML USed Gha1t9019535) Was used as an
mat The half |life was cal cul ate

rlal and Pegas
intepnghnlab §‘éfﬁﬁenF%g g %/‘HH ~gansdapt had a precHis ectivityuef (9590\9st/1111 The

0 n t e
in i‘rﬂ?éé@) = erb r?te@:t)ﬂgﬂ 1? Hba‘? e{ éﬁﬁ} %‘% Eﬁéﬁ?&‘%ﬁ%&f? ie@gﬁr%p ﬂ the test as
de&:rﬂmamléxmqﬂe Piii) I FN-al pha- HES 100/ 0.7 (exampl e
8.3.3.2) up to-24 h . As can be seen fromFig. 37,
~half life increased from (i) (approx. 3.6 h) to (ii)
[ o"ﬂﬂﬁr
Prgll‘i‘%gagv F \?IL ttlf/lgg f Bi%ron ‘IASCha HE‘%1 %o nj usg%ﬁgeg@(zg}?b@a a‘Qa ¥ shovn in
Fig.28bi t s) Exanpl e 11. 1 Radi oactive | abeling of
| FN- al pha and | FN- al pha- HES conj ugat esThe sanpl es used
for the PK study vvere Iabel ed wwth 1251 with the
E)&m ggnine T rﬂ“ﬂt a[ﬂ' Mock i 'xiafb%‘i‘ff qg‘N\MxIﬁEg relative to
I de and an inter an specl es - is fo
The i nt er hal ogamadeﬁmaaninginataia)rrati c ring of
Tyrosi ne and substitutes it in -position. Exanple 11.2
Ref erence experinment: Labeling of oxo-HES 50/0.4 with

- Ad Bestribdd §i c@XRSk 811 Rlock Shdibsite W@W—al&ﬂ@ \IR%SV E(féscrlbed in exalﬁple ‘

reaction. conditions it was investi gat er trace
8. ZoantysGhvas adédhes eoedctioneonizoleThedntivigal doyivity of ties, material was

coB R OHL PR Sh BEh B Lokt TSGR S5l U e of e

coupling and purification process on the bioactivity. Mock incubation did not affect the in

 vitro bioactivity of IFN-alpha.

Relative in vitro acﬁ{fity of mock incubated IF N—alpha-HES compared to unmodified IFN-
alpha starting material is shown in Fig. 29.

'Exam’ple 9.3 ’ Antiviral activity of IFN-alpha-HES conjugates relative to

Intron A

* In the assay system described in example 9, the conjugates (entries A, B, C, D, E from
30

example 8.3.2 purified accpfding to example 8.4) were tested compared to unmodified
IFN-alpha starting material, Intron A and Pegasys (Roche). The CPE50 concentration of
the materials was calculated. All IFN-alpha-HES conjugates retained an antiviral activity

which was substantially higher than that of Pegasys.
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| FN- al pha- HES (exanple 8.3.2, entry E of table) were

| abel ed under the sane conditions and after the
w@oosfpag i on process, radioactivity in the sapP@li/EB2005602653

measured. According to |ité&lature anyl opectine can

form.: es..kt h civedine, ., gekyi odi | wi.odi de ..
TR ER TP W e b B e RSB BBl 8 hfihcifiod -
alphydtioghacoiat Inmort & andPeyadys is shewnfhFad. Bha- HES

sanpl e, radioactivity was detected. This result proved

that radioactivity was excl usively caused by coval ent

115‘?1?15 ipcat i on Sj . ' i E |
B33 ]%3? "‘Sot ent ?’gﬂtﬂyfﬁhf‘gﬁéﬁﬁ@dﬁt@ﬁﬁ%aﬁﬁﬁe%@jﬁ%@ﬂe &gﬁslpared to
not renoved i dntdoa Hourification process. oxo-HES

50/0.4 (MW= 42,1 kD, DS = 0,41) can be considered as
negative control. Due to the high nol ecul ar wei ght and

Inthe ak%?’ g@%ﬁg @leé&ib%'%tekfuiﬂgiaelo@, #nB IFNLﬁp%HEHE%ng%gate of example

specl es, “l'ongest he structures woul
8.24perified actording tor exgme St vaasdestbdispmpared Hp sintras eA. The CPES0

oo GPRET e Riad® T s Ruble Tt T iR amrE PSR efinea nieh

an¥i iRl 891ty 8LineAChAY 25%Qdhipardd to tk¢h Aodi nati on”)
~Interferon alpha was | abeled wth non-radi oactive

iodine in the sane | abelling and purification process

as_the LFN-al - HES-con] 50/0.4.  1n th . :
el ot V2R brURP RIS o35G sctbatiElg tnwon A ks shown
in Hgyveyer, no quantification was perfornmed, because in

the labelling and purification process the
concentrati on was changed and coul d not be determ ned

w1 ST ERURSD, EL R AR e Wharea 10

conj ugat esSamihasnwer e | abel ed according to exanple

11.1 with radi oactive 1251 . The sanpl es were

| FN-al pha starting material, |FNalpha-HES (exanple :
Inthe by e RsRbo ! Hampl0p, TEERIARIIS BOGRLIGE of axample
8.3.3 miirifigl dccéidirgy fohaxanteS8 30wk Bjted Exmppled td Intbod A atidvPegIntron.

* iRt T8 o SRR A o UL g Dl RS confugtes

ret%%ig&l tah%ti@fralf‘acﬁ@tfr gk aﬁﬁ%xpﬁﬂ% %ﬁﬂ)are@' th Yhtr &) ADWHi & isWiSthe same

level as the in vitro activity of Peglntron.

" Thc relative in vitro acﬁvity of IFN-alpha-HES conjugates compared to Intron A is shown

in figure 38.

Example 10 ~In vivo bioactivity of IFN-alpha-HES conjugates (PK study in
mice) '

Example 10.1 Influence of mouse serum on assay system as described in

example 9
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Four New Zeal and Wiite Rabbits Hsdlf: NZW Source
Har|l an W nkel mann GrvbH, D 33178 Borchen,. Sex:
Wo ervalogz92hody wei ght at the commencenent of t hECHEPRIIYS/002653
> 2.5 kg. Al ani nal s haveldieen appli cated
DﬂLRl'bﬁ@UPﬂl@é}Pb%ﬂ e%@? e:?‘%@ﬂ% abekhiagde h%ﬂiun% %b?ftt%[)ca?ﬁ in mouse
recelving a vo meo / kg body wei whi ch 1
serdeu{ v @httldncand 1080 didpeticor). ﬂhamsdyk‘gaibp@l%rmdgthtdﬂscgbe@m example .
sanpl es have been taken at defined tinme points. At =~
9 each sanpl i ng point approx. 600 m blood fromthe
auricular vein of the animals was taken for further
i nvesti gations. For the blood sanpling an intravenous
Thiereaiieirali angivigatdfeintarfowersalphy s Wietksmingdrigriaio separate assays for the

coBBCE5RIEs ED PPRIR8 RGr Hp  Gh mpe ests

indeRéd @l irdduse fRfurh NE 124PPHiIGRSA and I1t8elbesanst Afket fthd Bloassay for
t hree bl ood s@&lln s after application (0.5 hours, 1
=a.

antyvital actavity of Ih pha.heters were let into animals

for the further sanpling points until they were
exci sed by the aninmals thensel fes. Further bl ood
sanplings were determ ned with a cannul a through
different areas of the auricular veins. Further

Exsmpled@2ng of Ir wevowstwboingaiesl(Bs was perfornmed after
bl ood sanpling. To determ ne the radiol abel |l ed test
itemin the blood, the collected bl ood sanples were. o

Ampivheksaizity adqootidngrim veasspsted fd thesaltiviral aszast.iSerum Was collected -
protocql. For this 250 m of the bl ood npl es, wer

i G P damels BARBY wics agsdS aeelsy @é?afjﬂo i1t} EeWhich were sacrificed

12V B 0 SOER T8 Ul o

alphawu&tlﬂ?mnalpharﬂﬂs‘@nﬁm es were cooled to room
tenperature and 100 m of EDTA-solution [100niM was
added. Subsequent 300 m O‘H202 [30 %9 was added and

T i PR DReRfaRed A0 RORERD, MR ORLE el Ml @it

: Sepalcm\@sliald@lutia)ﬁs sx&mapnepamé ireceibdulimed mddiudd. A hiel eflsitroh A (diluted)

oIIetln solupi li zation. the saml e
wa BRSRE Phe GRerg g BSRRORSH 2 15, S, SeFiahRHoJedikgions were
préﬂ&?ed%ﬁ'c@l‘i bhbgt hpingecktail Utim CGol d(t m was added.

- Until measurenent of the isotop 1251 in a
scintillation-counter (about 72 h after cocktail

Thg%‘;jdStOI-cﬂmtioys1 & %%@E,e-gss\g? Kw%reséé%ér%%né E)Qledocsig Eelépgrtlsezcuig*ves of a 1 2

dilution series as described in example 9.

The half life of the materials was determined compared to unmodified starting material and

Pegasys. The half life was calculated from a semi-logarithmic plot of the EC50-dilution vs.

time post injection.

Antiviral activity was detected for (i) IFN-alpha-HES (example 8.3.2, entry B of the table),
(i1) IFN-alpha-HES (example 8.3.2, entry D of the table), (iii) [FN-alpha-HES (example
8.3.4) 4up to 24 h. As can be seen from Fig. 32, half-life increased from (i) (approx. 3 h)
over (ii) (approx 5 h) to (iii) (approx. 7 h).
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Prior to the processing and statistical analysis of
the data the quench of the activity detection under

WO bh@sspmes f i c experi mental conditions was det ePOT/RRING/002653
The regression coefficient1r2 = 0.9970) is a neasure

f t the,| | /
Poplh R b T RGBT B DR LR S Bigh RSBt soum
halklﬁ% qh BOR- kEBh S enedivacdl BiignDéinprp Revigat 54) moyfz) 571-586 a serum

i fe conpared to the starting fmterial. Beyond 24
hallfrh@epﬂFé\icalpha 1006 () ohL ) Vasdetamyeedof the unnodi fi ed
material |eveled off and al nost no decrease of
activity was observed. The small standard devi ati on of
Exhfipléae@sur ed y,adjvoaﬁidwintmcwﬂ) al |l sanpl es proves the
quality of the experiment. The half-life was
cal culated fromthe concentration of |FNal pha in the

Ankglkﬂgld%ﬁzgﬂg L&?jjopl%ﬁrseb]n% 6&%% ggéf inoﬁlleZ-Ex 1' a[é . Berutft d was collected

rom es t en 4
froddtwo mﬁcea(femalsi BI&T.Bft. micey ageldes woeks)iaf ez&:ﬁh tnae ewhiah were sacrificed
hal f-1ife of h was  cal cul ated, Wth_|I FNal pha- HES,

2hsinsiZhntndlh n@it éastjestionHf fOpg/ke (hrssd 9p<BF Prtiein content) of TFN--
alpﬁlg%p{h%)(lﬁNs%BH‘;Hngaé m@g{:e eval uated statistically

accordi onpartnment nodels as shown in
t he dlagrarrs in Fig. 35 a, and b (cut-out 0-12 h). In

| The BBt TR SR hGhoRged Al CHg g gond dituted),
' Seﬁ%]{t?x{oli;% ch&ﬂ{[tﬁ)n?we% Bﬂegér@&; i &nl cufigife fEMNuA. Qxhﬁal"ﬁqn{r%A (diluted)

eIS.C ear | rol onged. Statistically
was ahewtd tad thcabﬁglhlyfkmnmm@ed’. @yhvdrmmgil\%ahbmo -fald Aihutions were
for I.FN- . ACCOI‘dI ng to the nonconpart nent
mtcﬁ@ ‘Eltt eval uation results in a
hal f-1ife of 147 h for unnodi fied | FN-al pha (based on
data 24-12Q h), 42.7 h for |FNal pha-HES (based on - :
The &CG603E [t RO ) the/(éPE}@@@Y mseedeitrovised fremhdoise résperseshrves of a 1:2
le unnodi f.i ed Icr h %s substantially prolonged
ilggh gerieR as deserke beyond 24 h.The hal f 1ife
of the two sanples is summrlzed in the follow ng
tabl e, based on the described nodels for. the
The Rt life of te marerileway dstermined qomsrad torwmadlﬁwbst@tmg material and

Pe%ﬁlspff.gbg maltﬂlorkg é}{'ag CF@U% "“ ARE stgllrnf %r%} ﬁﬂlﬁ\@i}?& rog Itlﬁg%%b -dilution vs. -

time post injection:

Aantiviral activity was detected for (i) Peglntron, (ii) IFN-alpha-HES 30/0.8 (example .

8.3.3.1) and (iii) IFN-alpha-HES 100/0.7 (example 8.3.3.2) up to 24 h. As can be seen
from Fig. 37, half life increased from (i) (approx. 3.6 h) to (ii) and (iii) (approx. 6.5 and 6.8
h).

Example 11 In vivo bioactivity of IFN-alpha-HES conjugates (PK study in
rabbits)
Example 11.1 Radioactive labeling of IFN-alpha and IFN-alpha-HES

conjugates
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material tl/2 t i/2 non conpartnment nodel (147.0%)
42. 7** one conpartnment nodel 0.26 7.7 sem logarithmc
W(plsz/O?29383 (see fig.33, 4-24 h) * eval uated darer/BB2022002653
h, ** evaluated data 36-12064hCl ains 1. A nethod for
r § B, B
THEEAAEL DSk L RSk PRI ) PECLB T A0 i T method
hﬁﬂan’luﬁéf Ho deaeostipwithi 1bd1dé a)ldl gn intdrhaddgen s;g:cmts (l[-é}h)sts fonmed. The
al dehyde group in the r by a ri
mterlaalea@n $ACts eadhs YRmals rlpgpglfy%é]@tapﬂ 5&? t .powfl%
an at |east bifunctional conpound, said corrpound
conprising two functional groups Mand Q one
Exhuipté 1hDal  gr Referbh&cixpgrineadt bgbelingtof phe-HIS $0/0r4 with 1251
one functional group Q being (i) an al dehyde group or
keto group or hem acetal group; or (ii) being a
In aldig%sy(ﬁéfﬁlmﬁ %Hﬁesblﬁlcfégth% GBAdion TBSiTbAG WRs Hivesidaha
ehyde or keto or hem acetal functionalized pol ymer
whethei tratel anequndsef 10thine cowld Iberdetepteliergk by dodings palyiddimesr polyiodide

foring PR BY St i oa PRSPy PP ST P ok PRy 11 and

IFIth@th%fHES’ (@afifile 95 2 BRrPEQIFeible)veré BHURH ui@erand Batd hditions
he nethod as clained in claim1l wherein the

andh mldhq/amrkfwat@n Praskss, sadnwtlobt)ym thg' sargplgs whs measuretk According to
al e

l1te§?,tglr %nﬂggecén%%foaﬁn acrom exe% il f e, np]ogﬁogll[lg Blgﬁ(ilgolal/cle when

thategicgrsalattrdythalve aedst 110 aillaﬁirk@ucdﬁe raitpr ef erabl y of
from4 to 70 1d). 4. The nethod as clained in any of

clains 1 to 3, wherein the reductive amnation is
Only in the IFN-alpha-HES sample, rad1oact1v1ty was detected. This result proved that

rad1oact1v1ty was excluswely caused by covalent modification of Tyrosme residues i in of
IFN-alpha but not by potentially physically bound iodine, which was not removed in the
pur1ﬁcat1on process oxo-HES 50/0.4 (MW =42,1 kD, DS = 0 ,41) can be considered as

‘negatwe control. Due to the high molecular weight and the low degree of substitution in

this oxo-HES species, the longest helical structures would be expected if any alje present

and thus, in this case there would have been the highest risk of complexation of iodine.

Example 11.3 Labelling of Interferon-alpha with non-radioacﬁve Iodine (,,cold:

iodination*)

Interferon - alpha was labeled with non-radioactive iodine in the same labelling and

purification process as the IFN-alpha-HES-conjugates 50/0.4. In the a_ntiviral‘ assay
antiviral activity was retained. However, no quantification was performed, because in the
lebelling and purification process the concentration was changed and could not be

determined due to the small amount of material available.

Example 11.4 Radioactive labeling of IFN-alpha-HES conjugates
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carried out in an aqueous nmedium 5. The nethod as

clainmed in any of clains 1 to 4, wherein the reductive
wa@aniosapioes i s carried out in the presence O NagNBEB20085002653

The. nethod as clainmed in awy of clains 1 to 5, wherein

the reductive amination is ried.out. at.a 7.5
Suyplop aneap (4pelpt gEopie 1 expelintlh SHB ek Vhor T fhg Fahies vere
IFI@uagiﬂa%fa?ﬂh{g hRriRHITIS-afHArHES $kanfple IDL, BRENDGBIASHle). The samples

claimed inany of clainms 1 to 7, wherein the reductive
hadaispedifio activitycefr 18 001/ pg (IFXN-alphs spireamatedaldf 4¥ pOifug (TRN-alpha-

, 5 0C_9. The nethod as clainmed in any of clains 1 to
HES iay

Linin (a)(l), the polyner is subjected to a
ri ng- openi ng oxi dation reaction using a periodate to
give a polyner derivative having at | east one al dehyde
Exgmplep11.30.  Thi: wee R&dstady dh zablbts i n cl ai m 9, wherein
the ring-opening oxidation reaction is carried out in
an. aqueous nedium 11. The conjugate as clainmed in
Exah@ldn P53 - 10Exphiemehtal phcedupg- openi ng oxi dati on
reaction is carried out at a tenperature of fromO to
5 C 12. The method as clained in any of clains 9 to

g Yot SR 1808 FBide £ LS S RS MEARE. Diution

butakaeeBs.n any of claims 1 to 8, wherein in (a)(2)(i),

the functi-onal group Mis a carboxy group or a
reactive carboxy group and the functional group Qis ‘

“an.al dehyde Q .ke hem tak .
rofi A EB R SRR e BAGE BinSlfi Gmo. -
33 07§ BofhEQN8bx: CRofARY BOdE rEiht 3t (1@ ddnanechcGnient sttheately: > 2.5 kg.
fromthe group consisting of fornyl benzoi¢c acid, 4- :
Alk arimplsobavedheen anpHceh irifavaarapheith the radiolabelled test substances,

4- f.or nyl benzoj G . sueGini m.d el ' . 4
it YR £ PSRBT B peagr 4 noie
body Q\Eei?{t.hBH)oassaﬁip?ésnMIeiHéeﬂﬁM{eﬁf atCdefind® tilnd Poifits. Wesach Rampling

a

in 2)(ii), the functional group Mis an amnino
poigt epproantla bk bloeddrororthé¢ agrely @i of de aniivats yasotgken for further .

. 16. The method as clainmed in claim 15, wherein the
mV(‘?B‘l‘ﬁ?ﬂTJ‘B% conpri sing two ani no

For the blood sampling an intravenous indwelling catheter was layed under general

- anaesthesia (Ketamin/Rompun) into the auricular vein. Anaesthesia rested for the blood

~ sampling point before application, for the application itself and the first three blood

samplings after application (0.5 hours, 1 hour, and 2 hours). Catheters weré let into animals
for the further sanipling pbints until they were excised by the animals themselfes. Further
blood samplings were determined with a cannula through different areas of the auricular

veins.

Further processing of the blood samples was performed after blood sampling. To
determine the fadiolabelled test item in the blood, the collected blood samples were
processed according to a specific solubilization protocol. For this 250 pl of the blood ‘
samples were transferred to a new viél and an equal volume of Solvable™ was added. The
samples were incubated for one hour at 50 °C in a shaking water bath. After the incubation

time the samples were cooled to room temperature and 100 pl of EDTA-solution [100



10

15

20

25

30

groups Mand Qis an optionally substituted

di am noal kane having from2 to 20 carbon atons.17. The
woredologas cl aimed in claim16, wherein the  PCT/EP2005/002653

di am noal kane is sel ected 16om t he group consi sting of

2-di t hane 3r diarm lo
] e Sseane: 34 SRR SR R Bl Sadafter spingpgsin the
sarﬁ;hl@é Netd idAbdtéd B ehd hemakd 50 €QNRr i ShiMing S| thsh. tlﬁk%re further
pol ymer derivative, resulting fromthe reaction of the :
prq@msmmthemmpﬂesmrmollp@ta@t bi functional conpound
conprising two amno groups Mand Q at the anino
group Qwi th a further bifunctional conpound

At GYTEMd 6f Pidod c@ﬁéd@@éﬁn@ rsokipiliatien dRaRhiple Wwék hﬁb)ﬁ}s’feﬁé@kﬂ@ a 20 ml
and ‘an al deh roup or 'a_keto group or a he cet al
g@y Yorel of

scipigliagiopevial ¢ veinfilleignacacktpilaHltimay \yamqsied Until
ol L AR TR e R 2 R g oo

theGuamplusskre Stosel i@chedhrk apPagtelle gr oup conS| sting of
fornyl benzoic acid, 4-fornyl benzoic acid
pent af | uor ophenyl ester, 4-fornyl benzoic acid

| Pn%k t&? %W&%&gﬁ%l et 05% enos)g gébétt. f/}}ei gatgctihgl qufBCh 'Pﬁ the activity

detretidnodndes theaspeetfici experiaianal Scondhimnei was deteaninad Theoupgression

<oyl BB SSIBLLSL 1% A DS, S QUES. M 0 vy

wa$ F&indBE bk B 3akesgn 20, wherein the beta hydroxyan no
group Is oxidized to give an al dehyde group. 22. The

met hod as clainmed in claim?20 or 21, wherein the

-5 C ou rising two am no groups Mand Q Q being
Reaﬁ%’ifes% dtoxy ami n i am

y am no group, is |, 3-diam no-2-

' yro ane 23.. The net hod. as clained.in claim2 1
IF Ia

PiRd el RPH REIOREERC P BATIEC campeed B he starting
ma%é?iap gB@yoB@riép‘EaEa rox < @egﬁi/ﬁﬂﬁ RS V@ i é%&n@ﬁ}ﬁe%f material |

claims ™1 to-2 eren protein i's se
leveled off ambalms&mos t¢anepse of BREBYGvESHsetvell "Elhepshmll bthadiard deviation

t AT 1 l.L-2 | ob BSA
ot P8 shias 1 AotV Bl B AL 66 K510 o
rhIFNaIpha rhl FN beta, rhAT 111, rhlL-2, rhIL3

n¥l | obin, SOD, and BSA,or fromt he group- consi sti ng
Thehal hﬁerwa$ edewateyifiom fl@cppmenwum of Bd-elphh i themdodasathples. For

the evaluation shown in Fig. 34, only the data from blood samples taken between 4 and 24
h were considered. For the unmodified material a half-life of 7 h was calculated. With IFN-
alpha-HES, a substantial increase of half-life was observed (approx. 33 h).

Data were evaluated statistically according to different compartment models as shown in

the diagrams in Fig. 35 a, and b (cut-out 0-12 h). In the one-compartment model, it is
obviouﬁ, that the concentrqtion of IFN-alpha rapidly drops during the first 2 hours after’
injection. For IFN—aIpha’-HES the half-life is clearly prolonged. Statistically calculated
half-life was 0.26 h for IFN-alpha, 7.7 h for IFN-alpha-HES. According to the non-
compartment model the statistical evalﬁation results in a half-life of 147 h for unmodified
IFN-alpha (based on data 24-120 h),‘ 42.7 h for ITFN-alpha-HES (based on data 36-120 h).
As described above the half-life of the unmodified IFN-alpha is substantially prolonged

since the curve levels off beyond 24 h.



APC. 25. A conjugate conprising a protein and a
pol yner, as obtainable by a nethod as defined in any

w@booslogioes 1 to 24. 26. The conjugate as cl ai nedI/EP2005/002653

claim 25, wherein the polyh&r or derivative thereof is
predom nantly coupled to the N-term nal am no group of
the protein via an azonet hi ne and/ or am no I'i nkage,

THeh@alP i SF Nha!$RE Ja@ipldshp se@akdid @ofer fotloMhd Rdle, based on the

Ntermi nal am no group and at |east one further am no

degaribap mqselsifer disicplealations her |ysine group. 27. The

*

conjugate as clained in any of claim25 or 26, wherein

t he enpl oyed pol yner rising,at.lLeast one al dehyde

group introduced in ﬂ%@HEES lf‘)é/l'gﬁring-opening

A dfOFN-£1p6h 280, TFOCARh SEES *hlchRA6d a&dedimis’th diffé@nt models
according to fornula whérein RLis hydrogen or a

hydr oxyal kyl group, a hydroxyaryl group, a

VO1TOX a Y SLLYAY I VALY,

of from2 to 10 carbon at ons: A
claimed in claim25 or 26, whepgiinqijhe protein is
covalently linked to the polyner derivative via an
azomet hi ne and/ or am no Iinkage,]%aid derivativet/2
resulting fromthe reaction of tﬁe pol ynmer with t e

ng two am no Mand Q vi s
?ﬁﬁggygﬁﬁﬁﬁgggg%ﬁwl t he result?%g'cénpound havi ng been
further reacted via Qwith a further bifunctional
conmpound conprising a carboxy group or a reactive
carboxy group and an al dehyde group or a keto group or
a hem acetal group, said carboxy group or reactive
CReReMbadfetnbd@I M ng an am de Ijskage with theasimno
group Q and said aldehyde group or keto group or
i em acetal group having been reacted with an am no
group of the protein by reductive am nation. 29. The
e Watithnds ptdtai med in claim 28,7 wherein the fungher
bi functi onal conpound conprising a carboxy group or a
reexcfig. ¥x 424 Woxy group and an al dehyde group or keto
group or hem acetal group is selected fromthe group

SRNGEISEAE 225 20 AY #Y bReNAR] Su@Sb9.20% T or nyl benzoi ¢ acid
pent af | uor ophenyl ester, 4-fornyl benzoic
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aci d N hydroxysuccini m de ester, and
4- (4-fornyl -3, 5-di net hoxyphenoxy) butyric acid. 30. The

wa@oensogmee as clainmed in claim?29, having the BCT/ER1005/@2653

in case the polyner was re&sted via its oxidized
reduci ng end, Rl, R and R3 being independently
hydr ogen or a hydroxyal kyl group, and n = 2, 3, or 4,
R4 bei ng i ndependent|y hydrogen or a net hoxy group,
and m= 0 in case R4 is hydrogen and m= 1 in case R4
is nmethoxy. 31. The conjugate as clainmed in claim25
or 26, wherein the proteln(hglﬁfvalently linked to the
pol ymer derivative via an azonet hi ne and/ or am no
| i nkage, said derivative resulting fromthe reaction
of the poI mer with the conpound conpr|5|ng two_ am
éyﬁ]dpl@al@%?%u@t%@ﬂ%plw @)pgp ¢Ri9RG a@o}ﬁmr wherem the

22%3%@%%5ﬁgc}fﬁ%alﬁﬁfg?%éﬁéomu e moa 1n”

cl @)m)ddirodibmigeitnlchiteorzonidehsnid grouprinsthapdlymeraby roring-opening
groups Mand Q Q being a beta hydroxy am no group, is
3 di QPﬁdﬁBOl?reaﬁW @kypropane. 33. The conjugate as

oo B edcind 18! hi3fer S Pt B SHAUEHEELBRRERR, iR compound
Rl, R2 cmm@nEiﬁgttmonﬁ,mctnxdmb@mdmstMyaﬂWQ@ egerfuoctiamal group M being -
hyd I '
oy of Tkt el i AR Gpe ARG R |

| ect f I FN
Sel ec ?f?FN%ggl(feﬂﬁe_%é@H]IP oF IS gﬁ;u:prlﬂ Lehide@l gt@'ug%

al pha, eta,” A - nyogl o SOD,
and BSAi) 35e1n“graefuocimnagg1toap dsing czlnﬁmwllynn@hﬁect)to givathesaldehyde

25 to 33, Wh th ted,f th
gr oug consis %ﬁ&?gpm%g%g%ﬂ@%ﬁpcﬁﬁm%\peﬁvo a?‘ﬂl FN
X@) R:B*&a-’l-eﬂﬂ)l linkiRd et 1834 éﬂ@aldé'ﬁ/}@g@@&iﬁ”@r lﬁgepgr(ﬁ@cbr hemiacetal

he "conj ugate as claimed’in any of clains
t o 33, thETQf the pblymsr ot eiderivative sheseafetd Ftreast omﬁealgm@LgLiOUP of the

consi st i f AIA factor VI, factor VIII, factor
| X, tPR® qglr‘? y&sg‘flmﬁam&lggﬂ] ugate as cl ai msd in any of
claims 25 to 36 or 49 to 58, or a conjugate, as

The method as claimed in claim 1 wherein the hydroxyalkyl starch is hydroxyethyl

starch.

The method as claimed in claim 2 wherein the hydroxyethyl starch has a molecular
weight of from 2 to 200 kD, preferably of from 4 to 130 kD, more preferably of from
4 to 70 kD.

The method as claimed in any of claims 1 to 3, wherein the reductive amination is

carried out in an aqueous medium.

The method as claimed in any of claims 1 to 4, wherein the reductive amination is

carried out in the presence of NaCNBH;.

The method as claimed in any of claims 1 to 5, wherein the reductive amination is

carried out at a pH of 7.5, preferably 7 or less.
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obt ai nabl e by a nethod as clainmed in any of clains 1
to 24, for use in a nethod for the treatnment of the
wheosanomes ani nal body. 38. A pharnaceutical coPEDEP1008002653
conprising in a therapeutit® |y effective anount a
conjugate as clainmed in any of clains 25 to 36 or 49
to 58, or a conjugate, as obtai nable by a nethod as
7.cl afEfethBd 80Y¥ahedCih@ldi® 6l whereZdHtheIH is @6 less.
pharmaceuti cal conposition as clainmed in claim 38,
further conprising at |east one pharnmaceutically

ac tabl.e .di | yent . .adj uvan c Ler . 40. .of a . .
8. on ot od s e f A (R et 6 Yy tSlety fRespedififcpuiination is
t 0 Gfiedbutat & MMpegatR ofdonPbtafapl e by a method as

claimed in any of claims 1 to 24, wherein the protein

i SEPO and the polyner is HAS, preferably HES, for the

pr epar at j;on of I.C . t ek : ' .
0. PR Bl BT RATDL el LG SERAPE . e potymer i
di sqbjieted tora ghgepsasng beldatied rddodoeusingd feriddae tofgige a polymer -
con@gigat,e as clainmed in _any of clains 25 to 36 or 49

t o dsgivathye havinggtiepst ene aldeliyde §1@bl e by a net hod as

claimed in any of clainms 1 to 24, wherein the protein

is GCSF and the polynmer is HAS, preferably HES, for
1. heTlpr aptiodt dsoclaiafedainn@dalivc wherefrothet dveg-opematgrexitiatodn seaction is
di sordey characterized by a reduced hematopoietic | or

i nTREREE ‘E}Hé‘l‘%ﬁﬁluegﬁ’aleéﬁ%brder preferably being a

result of chenotherapy, radiation therapy, infectious

di sease, severe chronic neutropenia, or |eukema. 42.
11Us eTleef canjugatg gatlanmd ol daime® on l@nwhefeie Ithé megapenipg oxidation
36 or 49 .to 58, or .a _.conjugate,.as obtajnable by a
o084 B el 91 ERPUBRISOLERE 01050 G4, wher e n

the protein is AT Ill and the polyner is HAS,

preferably HES, for the preparation of a medi canent o
1% orThehmethod s redgimed fin lany el clazmy 9deflilc whersin the polymer is employed
veno.-]?ccl usi ve di,sease, burcps Cﬁ?)d heparin resistance
' 5 R Ly Clﬁlgtegpil% 1eB’§B§’§% 5% fm( CABG) surgery,
prevention of mcroclot formation associated with

ventilation therapy, treatnent of bowel perforation )
13. esThe mathofrasralaimad rid 20y of skimpil o s twheadin sy (g€d)(i), the functional

g L;%Srlgénl'? 'P\/?Eseg cér%{}ag%%ﬁ %lr AreSIRE %lal%tog& %rc‘tBl a@d 1B %n%'ﬁonal group Q

is an aldehyde group or keto group or hemiacetal group.

14. The method as claimed in claim 13, wherein the bifunctional compdund comprising
M and Q is selected from the group consisting of formylbenzoic acid, 4-
formylbenzoic acid - pentafluorophenyl ester, 4-formylbenzoic acid N-

hydroxysuccinimide ester, and 4-(4-formyl-3,5-dimethoxyphenoxy)butyric acid.

15. The method as claimed in any of claims 1 to 8, wherein in (a)(2)(ii), the functional

group M is an amino group and the functional group Q is an amino group.

16. The method as claimed in claim 15, wherein the compound comprising two amino
| groups M and Q is an optionally substituted diaminoalkane having from 2 to 20

carbon atoms.
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43. Use of a conjugate as clained in any of clains 25
to 36 or 49 to 58, or a conjugate, as obtainable by a
woreaokogko2as clainmed in any of clains 1 to 24, WhET/BP2005/002653
the protein is Factor VIII1&nd the pol yner is HAS,
preferably HES, for the preparation of a nedi cament
for the treatnment of haenophilia A 44. Use of a
17¢0onihe @XtBodRss Elhimated dlaimald; wierdh ahaBia@ndalkagb i9keldfed from the
to 58, or a conjugate, as obt ai nabl e by a nethod as
c| gravpcbonsisting/0 @naamﬁ@ethalteo1é4dlaw1@mmn@,r@@dﬂsﬂod@mﬁnobutane
is AlAT and the poI ymer is HAS, preferably HES, for
the preparation of a nedicanent for the treatnment of
18enTIinyg $9od &y@hihedfih biipsf daingl SR ©7,dddnidhially Sommivigteacting the
obstructive puInDnar di sease (CORPD) and/ or
br Gabymier; derivagyve, Usaldng from rﬁl% GeRcHOR O ¢ 1a|mn¢rnwghythe at least

f
O SHATFaP R o S o G SRMRLG, e g v
t 0 @4uithwin éun&lem Hifuactprmat edmpowmnd: EApniing h@aﬂmlxy @oup er a reactive

HAS, preferably HES, ,for the preparation of a

e GROATE EeEt abhan aldely e BHOWE Oy dteit ST 74 M&ewacahaé to give a
(R EPd eakn QBMRg; LAPER SIS i
di seases. 46. Use of a conjugate as clained in any of

3 49 . .
19636 raeihed By Claimted foalea 1 ativetn S BiGeh Pifuiional gompound is
}-IZ églécteﬁ‘ﬁ%lﬁ' Rel %&gp rc@ﬁﬁétfhg' 8f @g&lﬁﬁ%zbﬁea&@ X%ﬁn}}lﬁenzmc acid

, preferably he preparation of
rrequaﬂemophmyl efer, t4- ﬁmmwﬁmlzmﬁ asei/blrle'ds@p@u@lmmlde ester, and 4-

r osi t.hr oI| or occl usi ve di seases,

6%gb 133% %ﬂb UG ases. 47. Use of a
conjugate as clalned |n any of clains 25 to 36 or 49.
to 58, or a conjugate, as obtainable by a method as

' 20¢| Jiheedethad anplagned imrlaim 15 wherin fieeaning graep @ of Biercompound

oo En SR dRa Pl uReY TR S R RSO R AR KafhE,

of | eukaem a e.g. hai ry cell leukaem a, chronic
nyelogeneous | eukaemi a, nultiple myel oma, follicular

21} y i omgthod afc sleimed dn e ﬂﬂo meherairdhe ,betfa Py droxyamino group is
mel(&ﬂﬁ%%htg% ha?lpﬁaéétyhggm%%secm oni ¢ hepatitis B anpl

chroni of a conjugate as clai ned
in any of clains 25 to 36 or 49 to 54, or a conjugate,
22.  The method as claimed in claim 20 or 21, wherein the compound comprising two
amino groups M and Q, Q being a beta hydroxy amino group, is 1,3-diamino-2- |

hydroxypropane.

23. ' The method as claimed in claim 21 or 22, wherein the oxidation reaction is carried

out using a periodate.

24. The method as claimed in any of claims 1 to 23, wherein the protein is selected from
the group consisting of EPO, G-CSF, IFN alpha, IFN beta, AT III, IL-2, IL-3,
myoglobin, SOD, and BSA, preferably from the group consisting of thEPO, rhG-
CSF, rhIFN alpha, thIFN beta, thAT III, rhIL-2, rMﬁ-3, myoglobin, SOD, and BSA,
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as obtainable by a nethod as clainmed in any of clains

1 to 24, wherein the protein is |IFN beta and the
w@odopne2928 s HAS, preferably HES, for the ' prepPCHEPNS/002653

of a medi canent for the tr&atnment of nmultiple

Sorbras de Bt RoRNhe APEAN IV, Bt figor e e, and

st aymh and a protein, wherein hydroxyal kyl starch is
coupled with its oxidized reducing end via an am de
Ilnkage to a first crosslinking conpound, said

25 b g H RGO D e A PRES DR, # Onlliffle s Berhod as

segeffemengloreling1eoppound bei ng linked via an
azomet hi ne and/or am no |linkage to a protein, wherein

‘the flrst crosslinking compound was preferably

e ,
26S g?l(_})l% u%étglaal&n iuﬁ@dqg ciagﬁn dﬁ' m é1ﬁ ?&g{h&f’ g{j d%fﬂ\datlérg ®hereof is

p@edb@mbmw aﬁﬁbledl ote hﬂﬂel\brerrhﬁhb amilnobl egroag edifalthe pootein via an

preferably as a carbgxy and al dehyde ctionalized

c or%%ﬁ@l@@nd/&’f@%]jl%b%l‘?@e fgs Rmt?lguuagd IE? &Wé?twnacﬁaipalsmg the N-

polyy, 2l d f teYdFBbly a further

'S ta r%mxglgl %Ply %hgraghlg%%l-m&? g@?%%iﬂg) %{b?ug ur e ya .

acdynmb goupo the fornmula wherein Rl, R2 and R3 are

i ndependent|ly hydrogen or a hydroxyal kyl group, a

hydroxyal ryl group, a hydroxyaral kyl group or a
27hy?i:)h%)@6ﬁjd§§feya{s QAithéa ih %}’15/'3)9 hmf7om d6, WERERHRS Eﬂlpfo"y@cﬂnpolymer

bon at ons, preferably hydrogen or ‘a .

hy conmyisingyat lepsoons, aldqh‘yde igrafpantrbduycet il ﬂ@gmiymcr by a ring-opening
"KL ML U A0 W Ll L. 20, 0BL] Yk

hydr ocar bon residue, optionally corrprl sing at | east
one heteroatom having fr 1 tORG0 preferably from1
to 40, nore preferably fr o 20, nore preferably
from1l to 10, norg prefergbly\from1l to 6 nore
preferably from 1%\8\(2 c

preferably 1 carbon at®

51. A conjugate, conprising
a derivative thereof, wherej s a
hydr oxyal kyl starch (HAS) aving a structure -

according to the fornula mﬁbreln R1, R R are
i ndependent |y . hydrogen or a hydroxyal kyl up, a

- wherein R; s hydrogen or a hydroxyalkyl group, a hydroxyaryl group, a
hydroxyaralkyl group or a hydroxyalkaryl group having of from 2 to 10 carbon

atoms.

28. The conjugate as claimed in claim 25 or 26, wherein the protein is covalently linked
to the polymer derivative via an azomethine and/or amino linkage, said derivative
resulting from the reaction of the polymer with the compound comprising two amino
groups M and Q via functional group M, the resulting compound having been further
reacted via Q with a further bifunctional compound comprising a carboxy group or a
reactivé carboxy group and an aldehyde group or a keto group or a hemiacetal group,

said carboxy group or reactive carboxy group forming an amide linkage with the
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hydr oxyaryl group, a hydroxyaral kyl group or a
hydr oxyal karyl group having of from1l, preferably from

wQ2408/04028 ar bon at ons, preferably hydrogen or BCT/EP2005/002653

29.

30.

31

32.

33.

hydr oxyal kyl group, nore pt®ferably hydrogen or a

h%/%‘r O)e(%et hﬁ ﬁa%g@ﬁl?&g&gﬁ Orug)llf%slie%? g{o%g ot l}eﬁg‘aﬁetal group haVlng

bB@d&h&B&ﬁecﬁﬂﬁh% afN6d poup BeftRGAsERIbY RELdNe anfRitioanal | y
conprising at | east one heteroatom conprising an

allcyl, aryl, aral kyl heteroal kyl, and/or

DS BOHRYho TR i 3RS SR N b Sponn

medrepiNied ercafoxyfdredp &r b @eablive aaﬂbomy gtoupsandagidaldéigrdei gioup or
Dis a linkage, preferably a caova | i nkage whi ch

whelof gFaved oy hemipgetah Hraug wﬁcﬁffleﬁ%ff é%lu ﬁh¢2g110}1h keapsisgng of
L i.t.abl

Srtbeagl b B ol AE R 8 R Rt b 4 Bmpytbenzote
| acid (I@H@meymdchumM% Bsted, andl, 484-fermyd;3,BdirBethd:0;phenoxy)butyric
preferably-2, 3, 4, 5, 6, nore preferably 2, 3, 4, and
e§‘fd@ci ally preferably 4. 53. The conjugate as cl ai ned
inclaim5 1 or 52, wherein L2 conprises an optionally
suitably substituted aryl noiety, preferably an aryl
nhetonjogait as claingedanchain @9, htvamgthe ls@udtereng especi al |y
preferably 06H4 54. The conjugate as clained in any

of clai 1 to 53 wherein F2 i selected fromthe

gﬁggp co s'sthg - C—C—doubIeIEonds or GCtriple

bonds-ef I C C— C— bonds; th ﬁ ;gq’ or the
hydr ox,0 pe” NETTEET N aci o @Y gﬂ eyt
‘ zide; 1,2-dioles; 1,2 ™m

sul foni c agi
am no-t hi ogl cohol 5 - azi des; 1,2-an1noa|coh\
am no group -NH2 or derivatives of the amno g
conprising the structure unit -NH such as am foal k

roups, .am noaryl group, am noaral kyl  groups, &
inR &gﬁeytgﬁfpﬁb’ﬁ?%{}ﬁ%s reacted via 1ts oxidized %/edugmg e%d Ri1, Ry and R3 being

NH-——Protein

" independently hydrogen or a hydroxyalkyl group, and n = 2, 3, or 4, Ry being

independently hydrogén or a methoxy group, and m = 0 in case Ry is hydrogen and m

=1 in case R4 is methoxy.

The conjugate as claimed in claim 25 dr 26, wherein the protein is covalently linked
to the polymer derivative via an azomethine and/or amino linkage, said derivative
resulting from the reaction of the polymer with the compound comprlsmg two amino
groups M and Q, Q being a beta hydroxy amino group, and oxidation of the beta
hydroxyamino group Q to give an aldehyde group.

The conjugate as-claimed in claim 31, wherein the compound comprising two amino
groups M and Q, Q being a beta hydroxy amino group, is 1,3-diamino-2-

hydroxypropane.

The conjugate as claimed in claim 32, having the structure
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- the hydroxylam no group -0-NH 2, or derivatives of
t he hydroxyl am no group conprising the structure unit
WO gyosleb2926uch as hydr oxyl al kyl ami no gr oups, PCT/EP2005/002653
hydr oxyl aryl am no groups, kgdroxyl aral kyl am no groups,
or hydroxal al karyl am no groups; al koxyam no groups,
aryl oxyam no groups, aral kylggyam no groups, or

al karyl oxyam no groupsH eac
unit -NH O ; residues [
-QC(=G-M ein Gj
exanple, - - q%?\~ X
group, an aral kyl ox
al kyl t hi o group, an
group, or an alkarylthio
group, an aryl carbonyl oxy.
group, an afkarylcarbonyl%

conprising the structure
g a _carbonyl grou .
or S _apgd Mis, f%?okﬂn
group, an ar WXy
‘ gloxy group; an
0

| kyl car bonyl oxy
gr oup, é}alkylcarbonyloxy
Xy group; activated esters

“ORD
an

such as esters of hydroxyl anines having imd structure
sudh case thepotirmerysasceactedrizdd itsroxidivedrpdaciag end,t Ry, ®, and R; being

unit O N.wh

is part of het er oaryl conpound or,

re N
Wi tlﬁd@@d@tg’ﬁ&’ d@%%ﬁth,yd@ﬁ%ﬂkﬁlsgrﬁ}l@l oxy compounds
wth a substituted aryl residue such as
pent af i uor ophenyl , parani trophenyl or trichl orophenyl;

340heTle confugate adsleimedom dd afrclaimsXSetookd, ovhesaie thegpro®imis selected '

O
car

i ol e heern gL SaPh BN P 2 13,

g{\gﬂ_é)sgﬁﬁﬁj S@[jg)(gffd/Bngup; the - N=C=Ogroup or the o

35.

36.

37.

38.

39.

40.

gr oup;

The éc{njﬁga’feas claimed in any of claims 25 to 33, wherein the protein is selected
from t}!le'.group' consisting of thEPO, rhG-CSF, rhIFN élpha, thIFN beta, thAT III;'
thIL-2, thIl.-3, myoglobin, SOD, and BSA.

The conjugate as claimed in any of claims 25 to 33, wherein the protein is selected

from the group consisting of A1AT, factor VII, faétor VIII, factor IX, tPA, and APC.

A conjugate as claimed in any of claims 25 to 36 or 49 to 58, or a conjugate, as
obtainable by a method as claimed in any of claims 1-to 24, for use in a method for ‘

the treatment of the human or animal body.

A pharmaceutical composition comprising in a therapeutically effective amount a
conjugate as claimed in any of claims 25 to 36 or 49 to 58, or a conjugate, as

obtainable by a method as claimed in any of claims 1 to 24.

The pharmaceutical composition as claimed in claim 38, further comprising at least

one pharmaceutically acceptable diluent, adjuvant, or carrier.

Use of a conjugate as claimed in any of claims 25 to 36 or 49 to 58, or a conjugate,

as obtainable by a method as claimed in any of claims 1 to 24, wherein the protein is -
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vinyl halide groups such as the vinyl iodide or the
vinyl brom de group or triflate; -CCH;

WO C@sppRR ) - OAl kyl groups - (C=0) - CH2- Hal wher ePCT/ERL005/602653

ad, Br, or I; -CH=CH SO2-;1H4 a disulfide group

co L Si the stru e - S-S, the gro .
COR Sh BB NS SR P RS  medicament
f orfgl M8 ettt ©F ankmik d@erddrd lor ARnRABShoiicPaRF@IcHbh Ydisorders or
sel ected fromthe above-nentioned group, F2 preferably

corpseasgsrglated theslf®t y - NH-, nore preferably conpri sing
an am no group, F preferably conprising the noiety
-(C=Q -, nore preferably -(C=0 -, nore preferably the

41701 Bdeyof-{ Eetilgale as dlhinldd iR ofchiias ablty 36 (E40)to 68, oedGonjugate,

especially preferably - (C=0). -0, D being particularly .
pr eEbEERAplPY ameéimy asrpikcmed i gny ehelapyn) inydt, avhgrein the protein is
cl gi i.nsclai Vi a u aceordin .

| S8 PR Byfhy R 2RI R fin of «
hy dhedjedmett fer tive thatmentyoba gisomier cimaractédized by wereBdcad hematopoietic

hyd n and'm= 1 | R4 | t . 56. ’
CorfrgaEe dUReSios R SCBRISE dnFCE Pob gissulbrofachemotherepy,
denbyatby el Sflotiot\Bs&i RREHIEeutiBpéhia, or leukemia.
hyc}lrdl %13{921?/@&@& ar cl hlo?\éqI—MS) ,SQ’hsgg‘fqﬁg «';(1)\11 st reﬁclﬁﬁr g OF fedkeiia
according to the fornula wherein the carbon atom of

P o e Y SBT3 350 TS 3, o

OXi LYk HMVIERE b nWhodBREINARE %ifl artl% BEc1Bints PUEIY ?&&%@ﬁ% $he protein is

~derived from'an am no group o e protein. 5 . .
comTigHtand dlwe palynersid HAS, pmgfetsblycHES nfor Bz prepardtion of a medicament

St apehe s ina e RN s TRERE, o Red Y it burms and heparin

- whetgitndd B EreiR% ¥eEAN bypha Chafh S ABGTRuBS, ireVekiBAtof micro-

of from2 to 200 kD, preferably of from4 to 130 kD, )
noradot formation associated with ventilation therapy, treatment of bowel perforation

resulting from trauma or gastrointestinal surgery; disseminated intravascular

coagulatibn (DIC) and/or sepsis.

43.  Use of a conjugate as claimed in any of claims 25 to 36 or 49 to 58, or a conjugate,

as obtainable by a method as claimed in any of claims 1 to 24, wherein the protein is
Factor VIII and the polymer is HAS, preferably HES, for the preparation of a

medicament for the treatment of haemophilia A.

44, Use of a conjugate as claimed in any of claims 25 to 36 or 49 to 58, or a conjugate,

as obtainable by a method as claimed in any of claims 1 to 24, wherein the protein is
A1AT and the polymer is HAS, preferably HES, for the preparation of a medicament
for the treatment of emphysema, cystic fibrosis, atopic dermatitis, chronic obstructive

pulmonary disease (COPD) and/or bronchitis.

45. Use of a’conjﬁga’ce as claimed in any of claims 25 to 36 or 49 to 58, or a conjugate,

as obtainable by a method as claimed in any of claims 1 to 24, wherein the protein is

tPA and the polymer is HAS, preferably HES, for the preparation of a medicament
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preferably of from4 to 70 kD. 59. The conjugate as
clainmed in any of clains 49 to 58, wherein the protein

w0 2008mbmeg ed from the group consisting of EPO, PCHEBHN5/002653

IFN al pha, IFN beta AT 11175 1L-2; 1L-3, nyogl obin,

rfg s Qlirl abI %%51 {nhilg%cﬁél?su p’(l}%%lgéi eﬁai 1%9 oIhrombosis,
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t he group consi sting of AIAT, factor VII, factor VIII
factor t PA, and APC. 60. Use of a conjugate as
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cl digersbs] dypedixlipdecbispietitedidl difeadés. or 49 to 58, or a
conjugate, as obtainable by a nethod as clained in any

of clains 1 to 24, wherein the proteln is Factor IX

47ancl|Jse 5 pc%n%%{e AsS cl%iﬁgg rlrlg %ﬁ{’ ?f @B& >3 Con 8 Q)F 4H I?@ 58, or a conjugate,

pr eparat’i on
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48.

49.

P @Y &t oIfor bhe edjéaﬂﬂeﬂtnof Y aEala %%t [hah9S cell leukaemia, chronic

myelogeneous leukaerma mu1t1p1e myeloma, folhcular lymphoma cancer, e.g.
carcinoid tumour, malignant melanoma and hepatitis, eg. chronic hepatl‘us B and .

chronic hepatltls C.

Use of a conjugate as‘c‘laimed in any of claims 25 to 36 or 49 10 54, or a conjugate,
as obtainable by a method as claimed in any of claims 1 to 24, wherein the protein is
IFN beta and the polymer is HAS, preferably HES for the ‘preparation of a
medicament for the treatment of multiple sclerosis, preferably relapsing forms of

multiple sclerosis.

“A conjugate comprising hydroxyalkyl starch and a protein, wherein hydroxyalkyl

starch is coupled with its oxidized reducing end via an amide linkage to a first
crosslinking compound, said crosslinking compound being additionally linked via an
amide linkage to a second crosslinking compound, said ‘second crosslinking
compound being linked via an azomethine and/or amino linkage to a protein, wherein
the first crosslinking compound was preferably employed as an diamino
functionalized compound and ‘the second crosslinking compound was preferably
employed as a carboxy and aldehyde or keto or hemiacetal, more preferably as a

carboxy and aldehyde functionalized compound.



10

15

20

WO 2005/092928 PCT/EP2005/002653

50.

51.

176
A conjugate, comprising a protein and a polymer or a derivative thereof, wherein the

polymer is a hydroxyalkyl starch (HAS), having a structure according to the formula

L C—N Protein’
H H

wherein R;, Rz and Rj are independently hydrogen or a hydroxyalkyl group, a .
hydfoxydryl group, a hydroxyaralkyl group or a hydroxyalkaryl group having of

from 1, preferably from 2 to 10 carbon atoms, preferably hydrogen or a hydroxyalkyl | \
group, more preferably hydrogen or a hydroxyethyl group, and |

wherein L is an optionally substituted, lineér, branched and/or cyclic hydrocarbon
residue, optionally comprising at least one heteroatom, having from 1 to 60.
preferably from 1 to 40, more preferably from 1 to 20, more preferably from 1 to 10,
more preferably from 1 to 6 more preferably from 1 to 2 carbon atoms and especially

preferably 1 carbon atom, L being in particular CHa.

A conjugate, comprising a protein and a polymer or a derivative thereof, wherein the .

polymer is a hydroxyalkyl starch (HAS), having a structure according to the formula

N Protein' -
H

as{e}

wherein R;, Ry and Rj are independently hydrogen or a hydroxyalkyl group, a

hydroxyaryl group, a hydroxyaralkyl group or a hydroxyalkaryl group having of
from 1, preferably from 2 to 10 carbon atbms, preferably hydrogen or a hydroxyalkyl
group, more preferably hydrogen or a hydroxyethyl group, and

wherein L; and L, are independently an optionally substituted, linear, branched
and/or cyclic hydrocarbon residue, optionally comprising at least one heteroatom,

comprising an alkyl, aryl, aralkyl heteroalkyl, and/or heteroaralkyl moiety, said
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residue having from 1 to 60 preferably from 1 to 40, more preferably from 1 to 20,
more preferably from 1 to 10 carbon atoms, and
wherein D is a linkage, preferably a covalent linkage which was formed by a suitable

functional group F; linked to L; and a suitable functional group F; linked to L.

The c"onjugate as claimed in claim 51, wherein L; is -(CHy)n- withn=2, 3,4, 5,6, 7,

8,9, 10, preferably 2, 3, 4, 5, 6, more preferably 2, 3, 4, and especially preferably 4.

The conjugate as claimed in claim 51 or 52, wherem L, compnses an optionally
suitably substltuted aryl moiety, p1eferably an aryl moiety contammg 6 carbon

atoms, L, being espec1a11y preferably CaH4

- The conjugate as claimed in any of claims 51 to 53, wherein F is selected from the

group consisting of |

- C-C-double bonds or C-C-triple bonds or aromatic C-C-bonds;

- the thio group or the hydroxy groups; | ; :

- a{lkyl sulfé)nicA acid hyd:razide, aryl sulfonic acid hydrazide;

- 1,2-dioles;

- 12 arhino-thioalcohols;

- azides;

- 1 2—amin0alcoﬁols :

- the amino group -NH; or derwatlves of the amino groups comprising the
structme unit -NH- such as ammoalkyl groups, ammoalyl group, aminoaralkyl
groups, or alkarlyammogroups

- the hydroxylarnmo group -O-NHz, or derivatives of the hydroxylamino group
comprising the structure unit -O-NH-, such as hydroxylalkylamino groups,
hydroxylarylamirio groups, hydroxylaralkylamino groups, or
hydroxalalkarylamino groups;

- alkoxyamino groups, aryloxyamino | groups, aralkyloxyamino groups, or
alkaryloxyamino groups, each comprising the structure unit -NH-O-;

- residues having a carbonyl group, -Q-C(=G)-M, wherein G is O or S, and M is,
for example, '

--  -OH or -SH;
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an alkoxy group, an aryloxy group; an aralkyloxy group, or an alkaryloxy
group; |

an alkylthio group, an arylthio group, an aralkylthio group, or an
alkarylthio group; '

an alkylcarbonyloxy group, an arylcarbonyloxy group, an
aralkylcarbonyloxy group, an alkarylcarbonyloxy group;

activated esters such as esters of hydroxylamines having imid structure
such as N-hydroxysuccinimide or having a structure unit O-N where N is
part of a heteroaryl compound or, with G = O and Q absent, sﬁch as
éryloxy compbunds \;vith a substituted aryl residue such as
pentaffuorophenyl, paranitrophenyl or trichlorophenyl;

[ f -
wherein Q is absent or NH or a heteroatom such as S or O;

“NH-NH, or -NH-NH:;

-Noz;

the nitril group;

carbonyl groups such as the aldehyde group or the keto group;

the carboxy group;

the -N=C=0 group or the -N=C=S grdup;

Viriyl

halide groups such as the vinyl iodide or the vinyl bromide group or

triflate;
-C=C-H;

group

© -(C=NH,C1)-OAlkyl

s -(C=0)-CH,-Hal wherein Hal is CL, Br, or I; '

-CH=CH-SO,~;

the group

" adisulfide group comprising the structure ~S-S-;

o
O,N NO,

and wherein F; is a functional group capable of forming a chemical linkage with F,

and is preferably selected from the above-mentioned group, F, preferably comprising



10

15

20

25

WO 2005/092928 PCT/EP2005/002653

55.

56.

57.

58.

59.

179
the moiety -NH-, more preferably comprising an amino 'group, F3 preferably
comprising the moiety -(C=G)-, more preferably -(C=0)-, more preferably the
moiety -(C=G)-G-, still more preferably -(C=0)-G-, and especially preferably -

(C=O)?O, D being particﬁlarly preferably an amide linkage.

The conjugate as claimed in claim 54, having a structure according to the formula

NH—(CH)s-NH E(CHz)s—Oj R
m

NH—Protein

| : ‘ : Ry H
n'= 2, 3, or 4, R4 being independently hydrogen or a methoxy group, and m = 0 in

case R4is hydrogen and m = 1 in case Ry is methoxy. .

A conjugiate, Acomprising a protein and a polymer or a derivative thereof, wherein the
polymer is a hydroxyalkyl starch (HAS), having a structure according to the formula

HAS" C N Protein’
) H

wherein the carbon atom of the moiety -CH,-NH- is derived from an aldehyde group
which was introduced in the polymer by a ring-opening oxidation reaction, and

wherein the nitrogen atom is derived from an amino group of the protein.

The conjugate as claimed in any of claims 54 to 71, wherein the hydroxyalkyl starch

is hydroxyethyl starch.

The conjugate as claimed in claim 57 wherein the hydroxyethyl starch has a
molecular weight of from 2 to. 200 kD, preferably of from 4 to 130 kD, more
preferably of from 4 to 70 kD.

The conjugate as claimed in any of claims 49 to 58, wherein the protein is selected
from the group consisting of EPO, G-CSF, IFN alpha, IFN beta, AT III, IL-2, IL-3,
myoglobin, SOD, and BSA, preferably from the group consisting of thEPO, rhG-
CSF, rhIFN alpha, rhIFN beta, thAT III, rhIL-2, rhIL-é, myoglobin, SOD; and BSA,
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and/or from the group consisting of AlAT,nfeictor VII, factor VIII, factor IX, tPA,
and APC.

Use of a conjugate as claimed in any of claims 25 to 36 or 49 to 58, or a conjugate,
as obtainable by a method as claimed in any of claims 1 to 24, wherein the protein is
Factor VII and the polymer is HAS, preferably HES, for the preparation of a
medicament for the treatment of episodes in hemophilia A or B patients with

inhibitors to Factor VIII or Factor IX.

Use of a conjugate as claimed in any of claims 25 to 36 or 49 t0 58, or a conjugafe,
as obtainable by a method as claimed in any of claims 1 to 24, wherein the protein is
Factor IX and the polymer is HAS, preferably HES, for the preparation of a
medicament for the 6011tr01 and prévention of hemorrhagié episodes in patients with
hemophillia B,’ preferably congenital factor IX deficiency or Christmas disease,

including control and prevention of bleéding in surgical settings.



