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WO 2004/ 085500 PCT/JP2004/ 004134 1 Description
Pol ynmeric Modifiers and Pharmaceutical Conpositions 5
wdewhnsssad Fi el d The present invention rel at eSPCDJIR2004/004134
novel copolynmer, a pharmaceutical conposition
conprising said copolyner, a protein nodifier
conprising said copol yP@SCl‘lHlQ!brrpl ex of said
copolymer with a protein, a nethod of preventing or 10
treating di seases using said conplex, use of said
conpl ex Polyinbgic Medifiamst aiidePldrnéacenticil Gompésitians
preventing or treating di seases and nethods for the
synthesis of said copolyners and said conpl exes.
TRkl P of the invention 15 The nodification of
proteins with additional agents such as pol yners has
commonly been enpl oyed for the purpose of providing
| MprieglesehpinnatRutitlas to §howe cbpE$mes aghainnreoticd
stability and retentiqgn in the bloqﬂiand reduced,
compPsitjan compysing saif cenqliiprk 2 peiginmmodifies gymfising 3ty

Iyl I i
co 5 gl BRSO B LA of ueniog o
treating 8igeasgs peing edid somplek, wse pbkaideomplenan ﬂm:thmmfamure of a
enpl oyed in the past  conprises ndi t rotein. ...
meiepmenE gcadar@‘f?&flp S tsentediecyies a0 phat o e ﬁ)&i%cf‘élsg‘)f said
A g{@&@gﬁ}g I n other exanples of the polynmner
Coﬁgﬁn¥¥iaf§%n of a:%?oteln 25 such as in the
nodi fication of a drug with a polyner, the drug has
ﬁb"i‘gn rrlg{j 'fs ed Vlngi a non-coval ent bond. One such
P lhﬁl”é‘{ﬁ &% in Japanese Patent Application
(Kokal) No. Hei 11-302199, which discloses that a
graft copolyner, which conprises a graft chain of a
non- Tm@dlb@m@f Papiging viith additipaphagshtsguch as polymers has
cB ALY PRV AF R ARBARE of bR T8 Rb AL B aceyica
proferdbege dnpmded stpilisi mﬂd&gﬁeﬁﬁd)n imahel btaod rsd rédoced antigenicity

exanpl e, | i_posone or - | carrying. _—
RSP S ey e R vl FiE SPaice aAe FEp fsayiation”,
ﬁ%ﬁ ] ¥Eiclve sagyompeied in WO A-99/ 02131
A Eﬂfgngipgg§€§t a? a p?%teln]and a wat er-sol ubl e
pol ymer can be m xed under speC| fic conditions in the
(F:){)ﬁt &gﬁ gg)fdllén org%}rhsgyi aap? pf@ie%té)_%e E)C!C%X{qglg employed in the past

comprises binding the protein and the polymeric modifier via a covalent bond (e.g.

see W0-A-97/23614). In other examples of the polymer modification of a protein,
such as in the modification of a drug with a polymer, the drug has been modified via a
non-covalent bond. One such example is provided in Japanese Patent Application
(Kokai) No. Hei 11-302199, which discloses that a graft copolymer, which comprises
a graft chain of a non-ionic polymer and a main chain of a negatively-charged
polymer, forms an inclusion complex with a substance capable of being positively
charged under physiological conditions, for example, a liposome or poly-L-lysine
carrying positive charge, to improve the retention in blood. Another altemati\.ze is
suggested in W0O-A-99/02131 which discloses that a protein and a water-soluble
polymer can be mixed under specific condiﬁons in the presence of an organic solvent

to provide controlled-release microparticles.
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WO 2004/ 085500 PCT/JP2004/004134 2 Unfortunately, few

of these polyneric protein nodifiers have been
w@arotiogish@r | y successful for a variety of reaBRONIP20Qi@®4134

recent exanple of a polynerdic protein nodifier that

shows sone inproved properties conprises a polymaleic

acid 5 conpound- based copol yner containing a

Do {EN RN e tMese Dol hor BRI o 8fieft hab OB Sltfilarty
suededsfBPiot ﬁ@ﬁiigty G’FW}?W (ﬂ())m?ﬁgé? gfmgjt)lﬁ iotrﬁ g;po?ﬁldr'ﬂ:i protein
mag ek BT o gyg PP SRV BIPEtiss CoRPTISS AR TRIEK a6
co]grg)gﬁha.ﬁssrea :co%&?m@?&ﬁitﬁmng%mdggﬁlk%h@ta%klygl QtﬁE:l_lﬁclﬁi;mﬁo%nd as a

nd to bin 0O protein ecifica .
constituérit siit fseeOfor lexarople Alapentse FatehieiNes 3085G715eaand 3231 365

THRERATEEC Bt St B bronal PingfiedB e tafiet poteins.
HoweiRe sidiiticanb SodlendiINgidt GvitHRREh b&Fotyh&Rd The nfgaeli | Y

form disorgani sed cross-|inked structures with the

anbydridd meietynherepbisfpwg todind toquatsinsnes-sppeifical lyu skhis results in

IO e e

propurtiGedepeiiding dporcheRbekiEsny fPari@saly) it iy feindchAtkdsei n
nodi fiers,_and a_protein have been found_ to . show .

palyyaerc wpdificrytongd tortepdilyoferm slisorgangsed GEpsgfinked structures with the

i ot . . _ .
BT o i Vel thdd BASL 3k FogeiGe ARRRGBIp Bt the
protein stopctine fund here ogictioresf desiypd progdih yctivdtiu déathermore,
roduct .qn of .di sqrgani.sed .20 cross-1li.nked struyctuyes

cRFRTTES e 5PRLTRRer S BaveiR T A Bt e e Tound f0

shBGldnhiieac®ilY rO% R Bthe FRbE AR CMnFhistBgoRr ot ein in the
bl ood after”adm nistration of said conplex. Brief
Summary of the Invention 25 It is, therefore, an

obj egt of phe present,invention to provide.a polyneric

ot T e MEHE Shodsht VMg eRe conthheoRis Al £,
copIRERAviESunifyRETbdrlids, efgﬁdkmy dedvicod! proidu@ibrodf disorganised

di sorgani sed cross-linked structures with the protein

crpsstlinked sirpgties maticle protgin.dictiehmaintenanes ofprgteanassivitg and
r i . of e r i i ] - . . i}
cro TRk icRos Sl B e bRl e ARl of oid comple.
i nventors have nmade an extensive study of various
protein nodifiers, and as a result, have succeeded in
Brigk Spmmagy abthe IngentioR ners that are capable of
form ng conpl exes with proteins that have uniform
properties, and of
It is, therefore, an object of the present invention to provide a polymeric

modifier capable of providing a complex having uniform properties, especially
reduced production of disorganised cross-linked structures with the protein, better
maintenance of protein activity and excellent retention of the protein in the blood after

administration of said complex.

The present inventors have made an extensive study of various protein
modifiers, and as a result, have succeeded in obtaining novel copolymers that are

capable of forming complexes with proteins that have uniform properties, and of
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WD 2004/ 085500 PCT/JP2004/ 004134 3 markedly inproving
the retention in the blood of the proteins of said

wa@oeovplogsses, thus |eading to the conpl etion of PC@P2004/004134
present invention. O her objects and advantages of the
present invention wll becone apparent as 5 the
et th

m@k@cﬂy ippIoy g ihe eiqagion imfhedloq ¢ BEoigins fspkhgquaplexes, thus
| Il
R GTSE GG ITBE pBbor RUBRORCY, 201 L)

constltutlonal units, (a) one or nore structural units

whi ch_may .be the sanme or differenf from 10 ot her
and Qfetebiesteandasvantagasad thypresrat fnaer.zﬁIhW?f CCHmCARPaTR]! as

thé descHBaén CH2 O 1-Alk-OrR2 \\ !'In wherein: 15 m
%segﬁgfntéger of from3 to 100, Alk represents an

al kyl ene group having from1l to 6 carbon atons, and R’

e the sanme.or different,and eac sent
P DG G PRI OA PRI Ao s P RRL SRRy
acEé}ftQﬂ@sagﬁ RERof, ReicH @R, 19 BastiMitidRalHiS! | tuted with
| 'east one Substituent selected fromthe grou

(a):onsnn@tqr mg)r@stnmytctahxytsgmglpmay lba thegramey dififeypmt each
I h 6, t b h
o he NI et by o0 e

substituents selected from Substituents A defined
bel ow, and (b) one or jore structural units which nay
be the sane or differeﬁht fromeach other and which

are represent ed-bCHhecforrula (11): 250CHCH / \ 0=
i 1C=0 (I1)
[
o{zxm—-o}aa
m

wherein:

m is an integer of from 3 to 100,

Alk represents an alkylene group having from 1 to 6 carbon atoms, and

R* and R* are the same or different and each represents a hydrogen atom or an
alkyl group having from 1 to 6 carbon atoms that may optionally be substituted with
at least one substituent selected from the group consisting of hydroxy groups, halogen
atoms and aryl groups having from 6 to 14 carbon atoms that may optionally be
substituted with from 1 to 5 substituents selected from Substituents A defined below,

and

(b) one or more structural units which may be the same or different from each

other and which are represented by the formula (II):

——CH—CH—

=C C==0 )

]

R® OH



R3 OH WD 2004/ 085500 PCT/JP2004/004134 4 wherein: R3

represents a hydroxyl group, 5 an al koxy group havi ng
wo e@ni04550@ 6 carbon atons that may optional |y BET/JP2004/004134

substituted with at | east ohe substituent sel ected

fromthe group consisting of hydroxy groups, hal ogen

atons and aryl groups having from6 to 14 carbon atons
wﬁe?%ﬁ' may optionally be substituted with from1l to 5

substituents selected from Substituents A defined

bel d?/@reﬂ:@s@ts aryl oxy group having from6 to 14 carbon

atons that may optionally be substituted with froml

to @@ﬁb%ﬁyrlﬂ%‘ﬁts sel ected from Substituents A defined

bel

wher ikl Sol Riid SORRAET b b ey ool e
subdtiteted sith aékzalat mpubﬂnuﬁm seslecttg/djfrogmehe gtommconsmtmgaﬂﬂtytlrmy

roup .15 havin 1 to 6 Qe t ha
exlst: TR oS Sueb b BRURh TR b Qddreopied Homs that may
op‘ﬁHﬁ’zﬂI}ﬂ Bé@ﬁ&mﬁ@h%tmomqmst J&sstaﬁ&upsé;wa&l b SbSftuents A
dro _y groups, halogen atons and aryl groups having

defln@h’DQOWO 14 carbon atons that may optionally be
substit ted a [ sel
fr orfi"AlD °X¥ ﬂoug E?glng?g)g} aé Baelﬁgl\?\r?togl sfi‘t){"f1 %%g?ar %

substiteiel edihf frdxn1ab Ksubgiteenpsselvddgorh ISaB3tkudos A deinbdbelow,
atons, 20 al koxy groups having from1l to 6 carbon

Ofat ons, hal ogen atons, hydroxy groups, nitro groups

and %5919 rep¥esgﬁ i Eg 1heT1%?mﬁ’lrae§I§nR5 AR 'lﬁ@ l@gﬁ ®LASHe same or

provides a“‘cop o r or a pharmacol ogi ca
dlﬁmﬂmm’nleﬁc}saﬂhbr ztﬂnl&raeh)fepoetsems aehlyldmgbly aonbpext dlky growp

nor e carbo |c an dri de ieties of formula

hamnuf;oma 9 6.8 Ry eeatmnaﬂilgge sg@ueaﬁiwtﬁ df gl ane
«uHﬂhEém s£1821c@ ﬁ%npﬂhe QRIS Dh&isedsalydbiiyigonil Hiln'ff@iyat&ﬁq and

he sane or differént fromeach °othér and whith are
arylamm;gelm o foym e 1§ sarpoh atoms) thighaywptRnally BHgubEtifutgd with
frclm 1 to 5 cubstitvenic selected from Subctituents A defined belovw,;
Substituents A are selected from alkyl groups having from 1 to 6 carbon atoms,
alkoxy groups having from 1 to 6 carbon atoms, halogen atoms, hydroxy groups, nitro

groups and carbozy groups.

The present invention further provides a copolymer or a pharmacologically
acceptable salt thereof obtainable by subjecting one or more carboxylic anhydride
moieties of formula (III) in a copolymer which contains, as constitutional units,
(2) one or more structural units which may be the same or different from each

other and which are represented by the formula (I) below:

R1
AR
—CHy—=C—— ()

<:|-|2

g
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CH2 m WD 2004/ 085500 PCT/JP2004/004134 5 wherein: m

is an integer of from3 to 100, Ak represents an
wa@bdoglogsseo gr oup having from 1l to 6 carbon at onBCT/aredo4Rb4134

and R2 are the sanme or diff®erent and each represents a

hydrogen atomor an 5 alkyl group having from1l to 6
WE%F%n atorrB that may optionally be substituted with

$ bintenigosel ected from the group

conS|st|ng §¥ ﬁpﬁroxy 3$%Ups hal ogen atons and aryl

gr oupkk ﬂapmsemgs dr dkylénd grolig hawing dronat m cmban atoms, and

opti gnal substituted with from

su bs]:z' t%m é*éq By dﬂﬁtf FitsRg o7l 'i?BPﬁS%“t%a g‘é‘?“ioﬁ%‘a atom or an

<R ¥ 50 L 08, 0TS DALY o i
at(l¢ast ()»ne(ﬁubstuu@m solnete@ fronothe grmmoctomdnténgd letdtr@q/ drogps, hddegen

rou Si st | r ol
aefoR R FOLRiGRbS Pt el (4 i Romt bk makivprigaaly be
subbidtddtviAe rom1 tO 5XuBstHBLAS Qettdd RoM A oYlitusiite WY bagw,
froml1l to 6 carbon atons, al koxy groups having from1l

andp 6 carbon atoms, hal ogen atons, hydroxy groups,

! 0 RO RO B BRI ARSI |

nventl on al 58 provi nar meceu
conprising at Ieast one copolyner or a

phar macol ogi cal | y acc%ﬁtabif salt thereof of the
present invention as;descxibed above, particularly
such a conposition that al sp conprls at | east one

protein or an ana/o/@g @%t th Qof 25 The
present inventiowm-al ;K@ vid a nodi fier capabl e of
nodi fying a protein or an anal ogue or vari ant

thereof said nodifier conprising a copol yner or a
1ol on gﬁfrgﬁf o t?](ia:}ls 198 g& Gy ?\e?%ts]&! r%oggwfe nﬁtf (i‘olrwrfgrte]lgfﬂis, (ii)
ammvsﬁmtyn@r(uala&ﬁndq €IV b Gvpalesindyse conprising at | east

one protein 30 or an anal ogue or variant thereof

“yitianics” pEdRceed tem pligkgroppichay isdiryadrio dreagbon atoms,

alkoxy groups having from 1 to 6 carbon atoms, halogen atoms, hydroxy groups, nitro

groups and carboxy groups.

The present invention also provides a pharmaceutical composition comprising
at least one copolymer or a pharmacologically acceptable salt thereof of the present
invention as described above, particularly such a composition that also comprises at

least one protein or an analogue or variant thereof.

The present invention also provides a modifier capable of modifying a protein
or an analogue or variant thereof, said modifier comprising a copolymer or a

pharmacologically acceptable salt thereof of the present invention as described above.

The present invention also provides a complex comprising at least one protein
or an analogue or variant thereof which is bound to at least one copolymer or a

pharmacologically acceptable salt thereof of the present invention as described above.
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phar macol ogi cal |y acceptable salt thereof of the

present invention as descri bed above. WO 2004/ 085500
WEO4D833004/ 004134 6 The present invention al BOT/JP2004/004134

provi des a pharmaceutical conposition conprising an

effective anount of a pharmacol ogically active agent

together with a carrier or diluent therefor, wherein

sai

52, S REIRE AL A Ay £ AR EaPe RGN comorsing
anwdfeiceind amlmmt ebh phimnabolloglcbbyl activiecagent tbgemlsdr vattea carrier or

a, phar nacol ogi cal accept abl e sal.t
aifiRBr b5 herain S Rt s I oSS S4RL B o b evaprising
at _ir;%lt‘é‘thég{g%ﬁ%fn dr%%&lbgﬁ‘e @Al%aqltaﬂf Me%%hﬁéh%@bmﬂwb dERad one

pr ol ongi e tine that a protein or

coanlymloog phamracvlaglcalm a¢ceptablefsalt sherexif aif thecpresent imyention as
d #ﬁgé&ream after adm nistration to a patient by

g said protein or an anal ogue or variant

thereof with at |east one copolynmer or a '

phar macol ogi cal |y acceptable salt thereof of the

pres eThe praseah inventien alse quevidedalsy pravidess: migthodries mlonging
the ?5 LG nﬁ)rg 31} 0 ae{ng:i\l/ns?eogg e %gxtlanq cﬁgen%f 1§ {ﬁ&li‘lg(? AL e 'i])ﬁoo%gtream

af&:bl Sﬂﬁﬂilstbitﬁntt@ adafiem gl donplesdig sdidipegeia o@ran a\rlalrolgambr variant
thereof conprising admnistering to said patient

thereplewith pé leasipRitst copplymer 6 ibarmacolpginallyiaseeriahle salf thereof of
thggfé*sgﬂt'}n%néﬂ SORLQBMEHRNe, ari ant thereof which is

feast one copolyner or a
phar macol ogi cal | y acceptabl e salt thereof of the

resent 20 i nventi.on descr bed abqv Th re
v ortieo PEeab (ReiPReae naryisSof e fa. e feaiment or

rﬁ ‘I‘EHU@ bPg dReadRliQtaGalic AN thaiis aﬂﬂaﬂeﬁﬂlﬂ@ tQ@h pY@Hna&tan analogue or
ereof which is bound to at |east one copolynmer or a

vqniaat ﬂm«mfo:gmqaismg mmmtqbiceus smcl matientenf effectivgeamount of a
ent inventi ove.?2

r«ﬁ;ﬂ‘qsf aécér{lbrrg én fa m,&iS 1 nrr?élrﬁn tfllP {;,F]éa_rm zb}hyrfrg } bound o

attlERALARREpAImar 6l 59&@@1&5@%&@1@? |abd‘e9tdb&: Seidd tﬂneﬁbpbﬁ ke resent
an anal ogue_or vari ant thereof. The present invention

inggryipnss dosaaibsd abawst hod for the preparation of a
copol ynmer or a pharnacol ogically acceptabl e salt
t hereof containing, as constitutional 30 units, (a)
one OrhaTpfegerst inuaitiohablselprbsidvhilehuseyf hecdhgles asmnpoeizing a

di ff t f h oth whi ch
prelg,en% 1211'921(:)r eqn%}a}f{g?lg O{e ?z;:rlagé?hgw%f \y\%n jglpglggar 0 gagtpgnisc%gglygler ora

pHD %{acwg@@:ﬂfyo&ééﬁtﬁble salt thereof of the present invention as described above

in the manufacture of a medicament for the prophylaxis or treatment of a disease

susceptible to said protein or an analogue or variant thereof.

The present invention also provides a method for the preparation of a
copolymer or a pharmacologically acceptable salt thereof containing, as constitutional
units,

(a) one or more structural units which may be the same or different from each

other and which are represented by the formula (I) below:



7TRL i -CH2- i (1) HI/I2 O{Ak-O-R2 \ //m

wherein: m Ak, Rl and R2 are as defined above, and 5
W@ bjo4o8s50@r nore structural units which may bePtCaP2oesa4134

or different fromeach other and which are

represented by the fornula (rr): cHCH O=i (CO (1)

Ra OH 10 Ot =herein: al% defined. a xj--'"1 e. said

met hod conpri si-RgCHY b}@cu_ng one or nore(carboxylic

anhydri de nnletles of{ formula (Ill) in a copolymer

whi ch contains., as cqmmltutlonal units., 15 (c) one

or nore structural unlqg may be the sane or
different from each Jﬁgu{ i ch are represented
by the formula (1) as defined above, and (d) said one

or nore carboxylic anhydride fbieties of formula
whikin: CHCH (I11) ONez 20 to one or nore
reactions seI ected fromthe group consisting of (i)
hydrm péli, R’ a(lle) arasdzefinbd shave, rid i ) am nol ysis and
(iv) alcoholysis. W 2004/ 085500 PCT/JP2004/004134 8
The present invention also provides a nethod for the

5 (B)" €P&dAdriRYe @fru&ufh‘l) TRISEWhich AR Hethd8ardd ol ﬁﬁ%?enpﬂﬁm each
tBrOtel n or an anal ogue or variant thereof which is

othenand whiclyare represented by the formula (II):

~—CH—CH—
=—C C=0 {an
R® OH

10 wherein:

B3 iz az defined abo e

said method comprising subjecting one or more carboxylic anhydride moieties
of formula (I11) in a copolymer which contains, as conctitutional units,
15 (c) one or more structural units which may be the same or different from each
other and which are represented by the formula (I) as defined above, and

(d)  said one or more carboxylic anhydride moieties of formula (III):

——CH—CH——

(111)

P NN

to one or more reactions selected from the group consisting of (i) hydrolysis, (ii)

ammonolysis, (iii) aminolysis and (iv) alcoholysis.
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| east one copol yner or a pharnacol ogi cally acceptabl e
salt thereof as defined above, said nethod conprising
WO e@asisgo sai d copol ymer or a phar macol ogi cal | RCT/JP2004/004134

acceptable 5 salt thereof Wth said protein or an

anal ogue or variant thereof under conditions
f avolhe mgsephw%mmlsmowemmt@érm &5 prepayagion of a complex

cosirgﬁ%&u g R )Pﬁ&sl Wagglog gr i &éﬁ%ﬂ%%ﬁ to at

po yacr oresi's on co
lesst oné Epopyms@nta phlmﬁi:blugﬁbaﬂ@r ap@pﬂbmaberh&) a&-da’.ihEd above,

under non-reducin condltlons as rfor
sapd BAiHPe C@n%ﬁlweagtﬂg Tt eenol PR gﬁl@ nfoeal%all(yweptable

Saﬁ%}%ﬁ?&v Ta@@ﬂéﬂ({#@ﬁ&’@aﬂ\@% er—l 1 (\NEI ght rat| oﬁ%{S)

fa@nrriﬂgethefmﬁlap«niyﬂsaﬁtﬁnnpltha )a- Na ( Conpound No.
9)-OCCIF [OCIF : polymeric nodifier=1:2 (weight
ratio)] () Conple of poly(PEG0-1'r U?)a-1 Ta

Bl(lg‘p(jggglq fon Bpﬂpe %rkf [CCIF : polyneric: nodifier=1:3
(wel ght ratl 0) (5) Conpl ex of poly(PEG00-MA) a- Na
"~ (Compound No. 9) OCIF [CCIF : polynmeric nodifier=1:4
Figuei Igthows atsuti§ pf $BP pObyrapt ybamidée prdlgc(tﬂéﬁml@sis batcomplexes of

-1' ,Ta (Co d ' [ "
o it hiigh BB G s My QOAF g SroieriEige eppdiions as
petforitd il Fest ERANAYR dueider results of SDS
(1§)ol yacryl am de gel el ectrophoresis on conplexes of

h@liﬂuége‘fﬂlghtmkﬁﬂion of pol y(PEGBOO MA) a- OCI F under

e B AT e B PTG e

mpmlfMﬂE@mgwmt@y\la (Conpound I\Io 9) ocl F [ou F

(’45 St Jrceftﬁoaﬁ"%ﬁsmﬁ@%wa Kagﬁmaﬁvndsl e S?%g?(nﬁ [QGHF : polymeric
mﬁ%@g}fﬁm giﬁlgmnéytgcﬁf%oo_ MA) a- Na (Conpound No. 9)-OClF

ric’ nodifier=1:1 (weight ratio), OCIF
(4o Qoagihdtr fﬁtpnquEUmeg,ﬁ»mbTa EbinpaundINZ.2)FCTH [OUW : polymeric
904/ 085 PCT/ JP2004/ 004134 9

odifier=1:3 welght ratio
(5) Complex of poly(PEGsq-MA)a-Na (Compound No. 9)-OCIF [OCIF : polymeric
modifier=1:- (weight ratio)]
(6) Complex of poly(FEGseo-MA)a-Na (Compound Mo, 9)-OCIF [OCIF : polymeric
modifier=1:5 (weight ratio)]

(7) Non-modified OCIF.

Figure 2 shows further results of SDS polyacrylamide gel electrophoresis on
complexes of the present invention of poly(PEGspo-MA)a-OCIF under non-reducing
conditions as performed in Test Example 6 below:
(1) Molecular weight marker

2) Complex of poly(PEGsg-MA)a-Na (Compound No. 9)-OCIF [OCIF : polymeric
modifier=1:1 (weight ratio), OCIF concentration during incubation: 3.5 mg/ml]
(3) Complex of poly(PEGsp-MA)a-Na (Compound No. 9)-OCIF [OCIF : polymeric

modifier=1:1 (weight ratio), OCIF concentration during incubation: 1.75 mg/ml]
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(4) Conpl ex of pol y(PEG00- M) a- Na ( Conpound No.
9)-CCIF [CCIF : polyneric nodifier=1:1 (weight

WO 20040335000CI F concentrati on during incubation: POT/8¥2%604/004134
nmg/mM] (5) Conplex of poly{ PEGGoo- MA) a- Na ( Conpound

dif 1:2 i ght
) gpmalex Benb R No (Cormprimg N OMOMEFIOCTE : palymeric

m{{%ﬁ e @T%@' 6&1@;0@3#%%135%%1; 1085 8h. p“%ggg.ggﬂm
5y abmp)u o@@bl?y(EE@go@mMﬁFN@ (C@hdpmmtg NoQHRCIFJOCIB:p8Rmeric
mpGE12 YOS Ok Gemsaaiogal T BE Geeb B e e At
R PO I B i
médifiet=dwt (Weight Imlicé;:OCHF coveenindtiomaduking, ind@b30¢0): OAZO Fng/ml)

F ... [ 2) Conpl f | PEG500- VA AM
(‘Aﬁglp’f“i“&lﬁ% ég?léll\gl gfwt)rat irrg) fxlg (g? )C/:gnpl egoof )

pol y( PEGS00- MA) (AM 0530K)-OCIF [OCIF : polyneric’
nodi fier=1:2.5 (weight ratio)] (4) Conple! of
Flgmw(shm@mmsgltsmsﬂns pEgexylanitlerze] clecwrophopsisyafmrior art

RTINS DO IDIIeE ey

ngpEe@{n beMrlowne aspect of the present invention
,grOV| es a_copolyner or a pharnacologically
(I Modspulas weighi markefer eof , whi ch cont ai ns,

CEERFRATREE ) BB gRIDr: i ?’55“%*&2?'
modlhef_la]ﬁj(wming}nmatmﬂa represented by the fornula (1)
(2?80mple‘ R]f po y(P]g(':Jsz@o-%/L&{ zAM%O%) }f%ﬁ: [%CI?Z pol\/lmerlc
modifier=1:2.5 (weight ratio)]

(4) Complez of poly(PEGsge-MA) (AM-0530K)-OCIF [OCIF : polymeric
modifier=1:1 (weight ratio)]

(10) Non-modified OCIF.
Deiailed Deseripiion of the Invention

(€)) As noted above, one aspect of the present invention provides a copolymer or a
pharmacologically acceptable salt thereof, which contains, as constitutional units,
(a) one or more structural units which may be the same or different from each

other and which are represented by the formula (I) below:

R1
|
—CH,—C—— ()

CH,

o<A|k—o>rR2

m
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WD 2004/ 085500 PCT/JP2004/004134 10 wherein: in,

Alk, RL and R2 are as defined above, and (b) one or
woeog/08ispuct ural units which may be the same OPCT/JP2004/004134

different fromeach other 1&and which are represented

by the formula (I1): 5 CHCH 0==C1 I 0 (Il) RB3 OH

whetelei n R3 is as defined above. OF these copol yners

and BhHW%Q%ﬁ?eldsgieﬁﬁ%%?)%gbinﬂ salts thereof,

prefefred ones inclu copol yner or a
(bphar orecw|moge saliétyrahoniephich enaydetthe semeof differat ftomgatlo

rein the structural S represented by the
418)%%‘%] ?reé%efqﬁ‘éedsqyrtﬁ}ﬁwa dﬁ?r ts represented by
t he formJIa (I'l) are arranged in an alternating
head-t o- head sequence, an alternating head-to-tail
sequence or an alt HChrxed sequence of
head-to-head 15 and head-t\o-tail, (3) a copol yner or
a pharmacol ogi calds=accept abke=gal t t{1pr eof according
to (1), Therein thej|struct@ral unit; represented by
the formula (1) and tjhe strfjgtural units represented
by the formula (I1) are arranged in a random sequence;
20 (4) a copolynmer or a pharmacol ogi cally acceptabl e

i ;lere f.according. to an one of to (3),
F‘e‘1£ 'S A efl“éed 0¥t h@f thege Qﬂ¥° yﬂ?%?‘?ﬂxé‘é%@%‘?lé@ﬁauy( 5)
a@eﬁt@ﬂ@'sé{l@%ex‘ébf PraabM BRIl | y acceptabl e salt
t hereof according to (4), 25 wherein Alk is an

et hyl ene group; (6) a copolynmer or a pharmacol ogically

cceptable salt thereo
o CBySRir T ¢ e Rl e e S Gt o)
wherkinth€ SPedtyaEni & refre R BACEE St (1Y aRE GRRiralhRl Gitkd
t hereof according to (6), wherein in_is an integer of
repregented bythgdormula (1D) are atranged in an alternating head-to-head sequence,
an alternating head-to-tail sequence or an alternating mixed sequence of head-to-head

and head-to-fail;

3) a copolymer or a pharmacologically acceptable salt thereof according to (1),
wherein the stroctural vnits represenied by the forranla (1) and the struciural units

represented by the formula (1) are arranged in a random sequence;

@) a copolymer or a pharmacologically acceptable salt thereof according to any

one of (1) to (3), wherein Alk is an ethylene or trimethylene group;

S) a copolymer or a pharmacologically acceptable salt thereof according to (4),

wherein Alk is an ethylene group;

(6) a copolymer or a pharmacologically acceptable salt thereof according to any

one of (1) to (5), wherein m is an integer of from 3 to 50;

@) a copolymer or a pharmacologically acceptable salt thereof according to (6),

wherein m is an integer of from 3 to 40;
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WO 2004/ 085500 PCT/ JP2004/004134 11 (8) a copol ymer

or a pharnmacol ogi cally acceptabl e salt thereof
w@ewansisng to (7), wherein mis an integer of PET/arR064/004134

to 16 or 28 to 38; 5 (9) altopolyner or a

phar macol ogi cal |y acceptable salt thereof according to

(8), wherein mis an integer of from6 to 16; (10) a

opq| Logi :
(8f portPBlyaft ofio RRGRIBGRLRUF e BERIRIRRR Shiling 1 ),
whtteihsn & dn)ideggeot fano @16 ar P®tdBE; group; 10 (11) a
copol ynmer or a pharnacol ogi cally acceptabl e salt
t hereof according to (10), wherein Rl is a hydrogen
to l. QG .
OF e RIS of RPPREREbIoBlcafly RARPABE SRR AR conding 0 ©),
wifeldintnois(ahliptegevidfeanm 6B 16;s a hydrogen atom or a net hyl
group; (13) a copolyner or a pharmnacol ogically
acceptabl e salt thereof according to (12), wherein r’
(10%"1 & (bl Pher OF QFBHém?aQoﬁ%ﬂ)all? aé‘&?ﬁbhéréﬁft tRdredt according to any
phar macol ogi cal 'y acceptable salt thereof according to
onarf (1)dn€9eherkjn Rois(allg)drogehatash ar KBrethyl gepuipy dr oxy|
group, an alko::y group having from1 to 6 carbon
atonms or a group represented by the fornula -111R4RS5,
(1eher£idpolneddd a PhaiRoloeltall actR pabletaltitRdresttacandingac i10),
represents a hydrogen atomor an al kyl group having
whergimR( i$ @ hpdiegebaamat ons; 25 (15) a copol yner or a
phar macol ogi cal |y acceptable salt thereof according to
(14), wherein R3 is a hydroxyl group or an al koxy
(18y oupcdpalsintey ok & @harimdcologicaly basepablens]t thd¢rdd¥)acaording to any
copalymer or a phaynacol.ogically acceptabl e salt
onerb P (y&czsfhalienbﬁt § ahygyozen @toe%ﬁb? F@ﬁ@ggwm east one
structural unit represented by the fornmula (Il) in
which R3 is an al koxy group having from1l to 6 carbon
(13} onscapotynogrtor @ phhimacatogiety bcepablt salicherced acconding to (12),
‘_{He .rg,sgepted'b‘ Lhe formula (1) in which R3is a
WISTEPdRyE 2 U0 S WRerein the ratio between the
structural units represented by the formula (I1) in
which R3 is a hydroxy WO 2004/085500 PCT/ JP2004/ 004134
(14p o enpplyamet or h@hemmacelogically aedeptablesalidbernefascordingie any

(»Je%rf IBJ)I i@ (\E«)I %rh'a%iﬁ"ﬁ* 1%@ hﬁf%rclnrzsyl S{l\u%' %nogﬂéc’::y group having from 1 to 6
carbon atoms or a group represented by the formula -NR*R°, wherein R and R” are
the same or different and each represents a hydrogen atom or an alkyl group having

from 1 to 6 carbon atoms;

(15) acopolymer or a pharmacologically acceptable salt thereof according to (14),

wherein R” is a hydroxyl group or an alkoxy group having from 1 to 6 carbon atoms;

(16)  a copolymer or a pharmacologically acceptable salt thereof according to (15),
comprising at least one structural unit represented by the formula (II) in which R’ is
an alkoxy group having from 1 to 6 carbon atoms and optionally at least one structural
unit represented by the formula (II) in which R? is a hydroxyl group, wherein the ratio

between the structural units represented by the formula (II) in which R is a hydroxy



10

30

group having from1l to 6 carbon atons is in the range
of from4:6 to 0:10; (17) a copolyner or a

w@b@n083500 ogi cal | y acceptable salt thereof acceeTiirgo4/a4134
(15) 5 or (16), wherein R32is an al koxy group having

f b t I
ExpHERHAB6 St B Py iepispaiest B btor e (Mo HcoRa i alkoxy

I
grﬁ%p%\gﬁgﬁgrgﬁ 1(1r'bféo e[gQ%rg altéﬁas lsv@‘%ﬁeefa%gé ot ﬂoﬁ'ﬁ gx%%’o gbgﬂg’
10 (19) a copolyner or a pharnacologlcally acceptable
It th f d t
(12§drao%m% YSE%&S Cfa%'aﬁ%%&g&aflé a?fég@meeﬁﬁaﬁer@@fea%@ﬁm& tg (15)

or( 4 RBercin'RE {seinhkky gg?ﬁu)}?%v?ﬁ 168 Y By ﬂ{)l&g erent

“each represents atom or a# group
haV| ng from1l to 6 carbon atons; 15 (20) a copol ymer

h | | t b| |
(8L o GRS & S aclibi i hectptfeial he R Beping o any
odérUf‘(li)QQ'(Fﬁeﬁh@f‘élrpééld A1Ro yodr ﬁax(lhtL frohlnl m %b(ﬁsatbﬁxs@s an

, gr~ Iup represented by t formul a -
etho’ﬁ’@f@ﬁm f~and F;- are, the sarre or dlfferent "and
each represents a hydrogen atom or an al kyl group
having from1 to 6 carbon 20 atons and optionally at

(19}3 aSat ccsp@eyrﬁérrdﬂ Qtphaghaddlvigicall¢ RE@pebleshlthliertbackordmy 18 (14),
which r is a hydra_yl group, Therein the

Wh%{?mdi Ué?\kééﬁ?“vh%mg? PLR gmua |rem¢ﬁepsed tyetpe EawlaedNBR t he
\xfflcgélﬂlﬁ“aan@ﬂS)aré HlC%h‘l% Ry Eﬁfe‘r&t @ggc{hﬁepr%(s) hte @zir‘f?yc???e) tﬂ&n or

structural unit represente

anvilik dher &’ hasvineg fyomunorﬁe:mlﬂmemamsi by the formula - NR4R5
is in the range of fromb5:5 to 0:10; 25 (21) a
copol ymer or a pharmacol ogi cally acceptable salt

(vbﬂeraem polGRQ'HaNhatiadokiMcally }%?%gﬁibik daantebi Qc@ﬁﬁﬁ’ﬁ%rﬁlﬂ)

e structural units represe by the formula (I7
cqmprmgoah leaRBonessua!ch!yzdmmtye;gcmdedht Femsila (l]Btllll wdnlnch R’isa

e T R Pl Ry s TR & e Rfahra € Py Rifrerent
anidReerephestht® A dfogeR afdmlék an a3Ry1(cfGup ave eli%)ﬁbﬂrirletb 6Qartdon

phar macol ogi cal'l y acceptable salt ther accordi nﬂ to
atging anhpriiopplly aoleagt @ng sirycturghetibieprargntpd by therfgupula (I1) in
whiZh rf'eie;{]}n grob*yl "Il’ntﬁ.f f\,&r ﬁ’m r 34& /FX\A']%P% rﬂrt Rﬂ' ugf] d RS

Are the sanme orc differen each Feprese At'e
repiesimgrly ik damnonla &) ial ihith F3 is a hydrozy group and the strur‘tural units
represented by the formula (II) in which R? is a group represented by the formula

-NR*R’ is in the range of from 5:5 to 0:10;

(21)  acopolymer or a pharmacologically acceptable salt thereof according to (20),
wherein the ratio between the structural units represented by the formula (IT) in which
R? is a hydroxy group and the structural units represented by the formula (II) in which

R’isa group represented by the formula -NR*R’ is in the range of from 4:6 to 0:10;

(22)  acopolymer or a pharmacologically acceptable salt thereof according to any
one of (19) to (21), wherein R is a group represented by the formula -NR*R®, wherein
R* and R’ are the same or different and each represents a hydrogen atom or an alkyl

group having from 1 to 6 carbon atoms;
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group having from1l to 6 carbon atons; W 2004/ 085500
PCT/ JP2004/ 004134 13 (23) a copolyner or a
w@b@w8s500 ogi cal | y acceptabl e salt thereof accepeTiPmod/am4134
any one of (19) to (22), wherein the group
represented by the formula -NR4RS is an am no group,
a nethylam no group or a dinethylamno group; 5 (24) a
~&PP |agi ing
CBRe LBl of a AIRGRLRAS Bicf PRIGRURLS S Bting o any
orreem(ms)e«n(mj \byerbimethé grouy lrepredunteRDyi the formaibd ANR R dsig amino
gol rrer or a pharmacol ogi cally acceptable
grgrg;,tan@cﬁ Vgt Oa%IGBPatﬁﬂmt%hi(lﬁl?})no 9% >wherei n the group
represented by the formula -NR4RS is a dinethyl am no
group; (26) a copolyner or a pharnmacol ogically
(24% c eptapblyenes @k & phhmraeofogimtp ncieptpblecsalttMdreof ashendeigto R33),

wheielh 8 o0 Feat e el oo mbtsCNERY 1Y A e ng 1o

(14), R3 wherein R3 is a 1-am no-2-propanol group;
(23) a copol,rnme_r or a ph iacolca %fcally accept abl e
(25) t a ¢npobymierqe @@ﬂidtma}otuglcaﬂy acesptablsfsa t1§1erp@f a(cgm)dmg to (23),

h
I ShE S RS R B Y S e bt g
unit represented by the fornula (II) IS |n the range
of from10:1 to 1:10: i a coFonner

(26h armlwr@aprp}aa%@@b)@&@ Ig agegp bterfétﬂtébrreefc%wdrrrggt%tﬂ)
whaBhR? i pggg&?qyfﬁ%u atio between the structural unit
n

Feprese ‘ormula (1) and the 25 structural
uni t represented by the forrrula (I'l) is in the range
Jf from3:1 to 1.8,;
&

harhehg \@@@r@amha%%@ ciis aEpple ﬁ%@ﬁébﬂ%&%ﬂ&ﬂtﬁ%@m
whdBih 3 IMQ[ﬁlﬂnIﬂﬁmFﬁ{dlgﬂnﬁt ween the structural unit

represented by the formila {I) and the structural
unlt represented by the forrmula (I1) is in the range

|
(B} o AiRsbimor sghutioytisald damitiain Fike Gusp SRing By

o@qrfqr)otb R97)t ¥herB the rREb&WBer (hE sfradtufl Bk Y§REchie by the
structural unit represented ébgbthe formula (1) and the

fosmpladund (thesiructuralpmésrepreeshtasl bt the feorwa(1d) i in theirange: of
ange of from1:2 to 1:4; WO 2004/ 085500
R b geu 50414

(29) acopolymer or a pharmacologically acceptable salt thereof according to (28),
wherein the ratio between the structural unit represented by the formula (I) and the

structural unit represented by the formula (II) is in the range of from 3:1 to 1:8;

(30) a copolymer or a pharmacologically acceptable salt thereof according to (28),
wherein the ratio between the structural unit represented by the formula (I) and the
structural unit represented by the formula (II) is in the range of from 2:1 to 1.2 or 1:2
to 1:6;

(31) acopolymer or a pharmacologically acceptable salt thereof according to (28),
wherein the ratio between the structural unit represented by the formula (I) and the

structural unit represented by the formula (II) is 1:1 or in the range of from 1:2 to 1:4;
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14 (32) a copolyner or a pharnacol ogically acceptabl e
salt thereof according to any one of (1) to (31),
wob@resssoa he aver age degree of pol yneri zati on PGT/iPR004i@4134

range of fromb5 to 200; 51{33) a copol yner or a
phar macol ogi cal |y acceptable salt thereof according to
(32), wherein the average degree of polynerization is

O o DR R B

or(e&ﬂ)(l) to181 whvderimtht lhecrayedage: dqgﬂ)eaemn‘atlpm isyinehd rmage oﬁ
5 bﬁe range of froms to 20; (35) a copolymer or a
e8! ogi cally acceptable salt thereof according to
(32) wherei n the average degree of polynerization is
in the range of from20 to 30; 15 (36) a copol yner or
(33) phacopatyohagir a@lhblynmcolngﬁnaaplaece@mbie taltgheredt agcording tng3

wheemitd perieker e PPURSEAe i Leames PRl or

, & pharmacol ogi cally acceptable salt thereof accordlng
to any one of (1) to {31) wherein the Stokes radius
(3ther zedpol eng. @ arphainagcolagienlly aceepiabdy) sadt therpef deeiding tof33),

R ar \/\Y]eég% &g{%‘e&éﬁgg%egf%?g%n alh %lﬁ hr%é% ofs ﬁ"o‘i@ q §8| hgg otr 0

Iess (39) a copolyner or a pharnacolog|cally
acceptable salt thereof accordlng 25 where -
(3phe seepokumergyiaphappgsolagically agcepigbls tth%@gf ace%i}ngato 32,

VERRRLKTorlls GaRIRITROARAE, o RRSEREAL T 20 M0 30

thereof is 4.7 nmor less; 30 (41) a copol ynmer or a

armacol o caII acce table aI here cordj -
(BAG) # Sormhaen ot e et DI Sap e N rhereer Srcardi 19,2
wh&ef (hk 4drade &QRQ df'lﬁfyn?é‘rr@h&hﬁﬁﬁ%@aﬂ% @Jﬂﬁ 30 to 40;

acceptabl e Salt thereof according to (37 wherein
t he Stokes radius thereof is in the range of fron11 5

D'T npn ' ara 1.h200§'g/g.?855 Q ’NI?C;T/ H’FZO 9[9—«.4' qm‘;n %1 o {0 any

3)*? 11:]8 B oI e E6t éé Cat Ty aE et ah e

orﬁaaéﬂ (13 l@eﬁg@pfwlﬁﬁﬁﬂﬂﬂl 16k es Yadidy thereoMysy. B drhessSt okes
radlus ereof is in the range of from3.1 nmto 6.2

nm and 5 (44) a copol ynmer according or a

(Rhar TRERhQgLEA! ) dhaAREERIARNS SALS ot NEAERErecf according o (37)

wherein the Stokes radius thereof is 7.3 nm or less;

(39) acopolymer or a pharmacologically acceptable salt thereof according to (38),

wherein the Stokes radius thereof is 6.2 nm or less;

(40)  a copolymer or a pharmacologically acceptable salt thereof according to (39),

wherein the Stokes radius thereof is 4.7 nm or less;

(41)  acopolymer or a pharmacologically acceptable salt thereof according to (40),

wherein the Stokes radius thereof is 3.1 nm or less;

(42)  acopolymer or a pharmacologically acceptable salt thereof according to (37),

wherein the Stokes radius thereof is in the range of from 1.5 nm to 4.7 nmy;
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according to (1) wherein: mis an integer of from3 to
100, Ak represents an al kyl ene group having from1 to
w6 2@ankssno at ons, R and R are the sanme or di f PET/@PR04/004134
and each represents a hydrdden atomor an 10 al kyl
group having from1l to 6 carbon atonms, and R3
represents a hydroxyl group, an al koxy group havi ng

(4§L°”§. dopofy erQﬁ” #8rm %‘;}8 %gc%egg%ﬂé)ﬁ’it' tﬂé}@éf &’cc@r%mg to (37),

bsti tute one or a
whapinebeStokels tmylntshhaeré@frmriﬂ the rdge of Rom Memetorﬁ an andi
'R5 are the same or different from each other and each
represents a hydrogen atom or an al kyl, group havi ng

(4fy5 0 t;fopyrﬁer]a%tccgﬁfr%%h foﬁacb caﬁ?%céb%ﬁdb‘?@@alltl tHerl

subst ed w roxy group; a copo yrrer
aooordmgiba(il)mbcxiemgl cal ly acceptabl e saI t ther eof

accordin \ rein LLAK represents, an
et hy"dh %‘9 EO%EOT%@B@ Osents a hydrogen atom R
repr KRR feséhtm me‘lﬂegé St q\a@hngrfroﬁsucs BRarbdh afonftf the
struc uraI units o forrru ae 20 and (I1) (the

conpRsand Bhare élnd sa)neamdhffwh@traed reéquexﬁarﬂsents Adydmgematom or an

N4 he ,herein R3
alp@pgrrmg?enatvén% rtoog Carbo oaggmgnédt he units of formula
(1R t&ﬁﬁ{seﬂttﬁ amdfoepr ﬁﬁ@[bltaﬁ atkogy QuPulidverng fréian oyechaebon
(the hydrolysis ratio) are selected fromthe
atpiyp rdmmy 0 }zlanlby bergupgfitpted .w%l qug hygroNyrpup, 91 A ZERUPxy
regfegé{ﬁedﬁ ﬁle‘?ﬁﬂ}?ﬁﬁ' NJR‘*’IQLq %‘éf aﬂ%% Qﬁqaé Qﬁ?c &Vcﬁff@ﬁﬁt from
ree ynerisatién |s rom
edch othex? 8nd each&epl%nitsa lycygbmegm @r anplkyl g@up (hmzmg [fitom)h to 6

ratio is 1.1 and av e ree Qqf oI nmerisation
CArROn: 41eis st m>’f@flom lyt) c b Bt YHESRYHEOTRS o

am no group, the conposition ratio is 1:1 and the 30
aver age degree of polynerisation is from30 to 40;
(46) v) a papiod; /Iﬁfrmnaaahauna@)logmlliysacwp@hhiemyﬁhammrﬁgr@mgﬂo (1,

y ositi i e a e degr.ee

bt prtareeats o b S BPet o e RESPBRIE o

repfeserdtSa i hfetlﬁyl %T@up 4, 1Y, BRABGS ofthe YRuctuhe uﬁ@dﬁﬁ‘éhﬁﬁl@@ @)
ratio is and the aver age degree of 80| ymeri sation

andg(1k K@mcempp@tlmratmam@wmmgnmwram eaEen heEIwits 06

e € 6 7. O ) < ) ) 1 d
o) bR k@Al e 3 AR B P by 9
whsteln eﬁﬁgmea efoupaltysreiandaidriy (s Hydesiy SO rdiio) 4R saldied

t he ,
from the following:

(i) m is from 6 to 16, R? is a hydroxy group, the composition ratio is 1:1 and the
average degree of polymerisation is from 30 to 40;

(i)  mis from 28 to 38, R’ is a hydroxy group, the composition ratio is 1:1 and the
average degree of polymerisation is from 10 to 15;

(iiiy mis from 6 to 16, R® is an amino group, the composition ratio is 1:1 and the
average degree of polymerisation is from 30 to 40;

(iv)  m s from 6 to 16, Rlisa dimethylamino group, the composition ratio is 1:1
and the average degree of polymerisation is from 30 to 40,

(v)  mis from 6 to 16, R is a 1-amino-2-propanol group, the composition ratio is

1:1 and the average degree of polymerisation is from 30 to 40;
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hydrolysis ratio is 4:6; (vii) mis from28 to 16, R3
is selected fromam no and hydroxy groups, the 5
W@ owposisho on ratio is 1:1, the average degree BET/IP2004/004134
pol ymerisation is from 10 tie 15 and the hydrol ysi S
ratio is 4:6; (viii) mis from28 to 38 R3 is
(vidi e sy freimiore 1ér5u}§ selepied Eomperbpxy a haroxy groups, 1he and
g
cogn%?lﬁx& Ff5ls 801180l gPALYREL! 38O dp i R b0k the
hyhyﬂysis(mtlgﬁMﬁs, the 10 conposition ratio is 1:1, the
aver age_de f_polymerisation is from30 to 40 t he
(VR drB s 8o é?l 18 $slsgelfctsd Fomamin nd BEGIOFheroups: the
coftfpdbitith Satld'is ldl ?The BQ ot Bol%ﬁenﬁ%ohgrs A6MERI B84 5 and the
om am no an rox ups conposition ratio
hydeolisidratibhe4:@yer age degr ee of polynerisation is from

t 1.4: 15 i
o) s Brgten Jer ke Ptlisftite sdepoi sPmaephRhes A
an@kk R g &ewgémyniehi@au&lqgrﬁeﬁi fgenratio is 1:1 the
aver age degree o %/merlsatlon is from30 to 40, the

(iY)ydrmo Inyﬁom 6rtatl46oR| as sz cgted fmmMIdeﬂémerﬁwupSstm
sodi 6 to
coBRREHOn I B kbl Bt geieR S} ot ishnioh ¥ ik o 2L 18
hydﬁﬂ?ﬁ@ra@fb 1@9'1}6@51‘1(8@1%'@1901?@1& fs@odfint €alt30; 20 (:iii) m
rome6 to 16 is selected fromam no and h droxy
(\br oupds fremed toCI@nBossl selegted feam aming apdhydroxy ggoupse

Ef?%n Qstloogllyﬁ‘?l{é asv%f)ﬂgg %Sg%e 0 g%éxgrlgaﬂloﬁ% ABth 3d {E)ealO and the

ssraflo mis from6 to 16,
hyﬁ&lyﬁsmbeslacsérom am no and hydroxy groups, the

onposition ratigsis 1:2.4, the av ra e degree of
(ot Y ot e & <shrsd tron dindiings A argussthe
e kffioh$a f»:rﬁ 171, the é%i@crﬁ'@eh%e 133 9@1‘3@16}19&&}1@ is B3nl 30 to 40, the

I'ect e om am no and hydroxy groups, the
h}ldmipmsrattloom”ﬁai 1 end theInpolgmet e mmnagfét degr ee of

olyrrer sat i ﬂfrom20to 30 ard | ysi g ,

CRR 8% G e, P2 S St iefedy i e it Kl 4P and ihe

aveflgB abgde bf ﬁmﬁmlmloﬂnsifrbmdmmogr oups, the 30
conposition ratio,is 1:2.4, the average degree of

(g0l ymds frgmté o6, &’ fs shackd from sminmand ydeoxyyarPupsy dhes
mme:in"ﬁltnn aq?n g 19"’ § tht( XYo;Jr!ac)eh érese «:ff ,Wn?m} gtuqrhrép fl%%n "8 10 30 and

TOM @ no-and r oxy gr oup
men Bisisirotio fsal.d:0.6;s 1: 2. 4 the average degree of

(\1\/) yrgel; :frg%té tcc))n16| %{3 flsr SOGEEClZe% ftr(?m gr?m?ongnd hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 2.9:7.1;

(xv) m is from 6 to 16, R? is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 0.9:9.1; |

(xvi) m is from 6 to 16, R? is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 0.5:9.5;

(xvii) m is from 6 to 16, R? is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and

the hydrolysis ratio is 1.3:8.7;
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the hydrolysis ratio is 1.3:8.7; W 2004/ 085500

PCT/ JP2004/ 004134 17 (xviii) mis from6 to 16, R3 is
wa@edem8sdo f rom am no and hydroxy groups, the PCT/JP2004/004134

conpositi onratio is 1:2.417the average degree of

ymerisation is,from20 to 30 and the hydrolysis
(xwath 1y i from @toglty R° dsgelectah fram pming @1d hyd1axy graupss the

cHERRATAS AT 80 A A SR o 201030 an
thpthstysnssmtmm 98.1rom 20 to 30 and the hydr oI yS| S
atio m|sfrom6t016
el e@tlégmfnrfgtﬂ %ﬁ?%és hFERB RPiRR msidgydrwegroup& the
oﬂg{mﬁﬁ)‘ntrht@@lsrla’é 4Otht Svekage cfe e'"tg oK ﬁé&ﬁn&ﬁg "tRftn 90 to 30 and

merisation i s from20 ydrol ysis
thﬁhydmlywr@tl@lsngQ(Im (xxi) mls from6 to 16, R3 is

3 Empibes oy Rt 6 s ot il M arercrampsefhe

cogloxiniradd ison2, usmé th%’eod doPeedft @udnerlsﬁﬁoﬂwmwl 2@ k$30 and
m i 6,

ratio is 4.6:5. (xxii s from6 to
thgéb’@@bélﬁlﬁh@m%&ﬁr% and hydroxy groups, the

npas n t he.ave 0
CEBITRTS Hofl's it & ity Troh B B RS ey
cdhqidsmoln&atlo 1828, thHhVéiraéer dpr & dfpolyiner3atiorsisFRIne 20 €630 and

from am no and hydro a:y groups, the conposition

the hydrglysis ratio isyh.651k  aver age degree of pol ynerisation

f o
(e ZaTER: 6 B0 05 el <R ot bl roups, the
cdmpmmtmm raibo #nid2. Hyttle axgragyr dugpee, oftpoéyn2@isatorpsgidm 860 to 30 and
o.1s 1; aver age degree of polynerisation

Ll
thf’g"flrrob‘frﬁ‘?ﬁtl?@ %6tqt§qd the hydrolysis ratiois 1.1:8.9

(x im)_m\'ii 8 6 tdf TRM>6s £l frdR ahdnS BlBGIRY: f Jr@ﬁﬁn@fﬂeno
and hydroxy groups, the conposition ratiois 1:2.

cmhamrratg@lqdle@;#etée oferpes| Jazpere ol orerisatidn prra@e 20 ¢o 3@ and
th ‘f‘ﬁ“i} %4 %Lo%slr% ratio is 2.4:7:6;, 25 (xxvi) mis

I'$ selected fromam no and hydr oxy

(ngv() URSs flohes tCTBROS delcbed fédrh Amiifo dndhylirodynGoapyeiirge
degree of pol msrlsatlon is from20 to 30 and the

COmRASBIOPIRIO jsalt: -8, the averageodepree obpplymerisntien Fiftam 80 4@ 30 and
hd ByalRR g6 kLt 4. from anino and hydroxy groups, the
M 3L J WAL LELRN wh

(zzv) m is from 6 to 16, RY is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 2.4:7:6;

(xxvi) m is from 6 to 16, R? is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 0.9:9.1;

(xxvii) m is from 6 to 16, R? is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 1.5:8.5;

(xxviii) m is from 6 to 16, R? is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and

the hydrolysis ratio is 0.7:9.3;
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conposition ratio is 1:2.4, the average degree of
polynerisation is from20 to 30 and 30 the hydrol ysis

WO 2004083580 1. 5: 8. 5; (xxviii) mis from6 to 16, PERBIP204/004134
sel ected from am no and hydBoxy groups, the
conposition ratio,is 1:2. t he average degree of

(x¥i5) yPrisrirem it 46; B’ fsrselestzd fm@l @Um@rﬁ*}d hydroxpgaounsyde s

co;@tx)lglggﬁ farlid 12, ﬁ,uévg% ?%Adeggé%%o g%gfg)%f%/ﬁ%%@fo 30Lfhd

cted fromam no
thahylrblysis eatjo iguduPs; the conposition ratio is 1:2. 4,

t he average degree, of polynerisation.is from?20 to 30
(X% m Orﬁ)ﬁdf’c}%ygl i selected Trom @“B“’Bang hyaW)‘()ngHSsthFr om

co?wté)gtlaﬁ ratfods 19,8 Eﬁl@&xte:f% de gf@e %%Qﬁnﬁ?igath%dig Prbin 80 fHTand

conpositidn rat the average degree
thohydolyyireaticsiatlidoB.6i s from 20 to 30 and the hydrolysis

ratio,is 1.4:8.6: xxi is

(80 aR iR UgaRnds SSialeA it e i i grdubs, e
coRfpRIASH tdtfNs 1% 4,Qnd @éa%-d%grée%% pBMRIRESIHEY 1R 20 to 30 and
pol ynmerisation is from20 to 30 and the hydrolysis

the hydrolysis rgtioris9.39.310 (xxxii) mis from6 to 16, R3 is

sel.ecte no, a d dro
CRENTEe B Paby b Ry s BB el s, e
coRfpoyifiBh ir& R it qm 4 ghé ﬁmag%(hegﬂ:ew palytherisioniy doad 9610530 and
ratio is 0.8: » (xxxi1ti) mis from6 to 16, R3 |s

th%bl’@@b’é@fﬂti%%ﬁ%ﬁﬁo and hydr oxy gr oups, the

I [.atil-Op}s r
(\%8 ?rﬁeéslfé |6ot§ 1:6st rgosflﬁegt H; ?ﬂa%gdﬂﬁg gﬁ@u r o yS| S
cohfpbsmon satib i4182.4;th¢ hvdta_ge)de‘g)eemf Ipslyﬁrremmatﬁoﬁ ie fﬁbﬁ‘n 2R 3Gand
sel ected fromamno and hydro --y groups, the
th‘r’:g}‘n‘%@jﬂs TP 1S Zmé%r s 1:3.1, the average degree of
(= -Paly Rid ﬁﬁh'ﬂﬂ 1'63R$ fs%mcsg@dEﬁﬁ&nﬁf&dandtmﬁrmgd%ém thy t
ratio 1 O. 1., (xxxv) mis from
coglositipe datfcrlsm:aln thoaamaizciegresof pghymepisatiarhie f2en 20 fo 30 and

Ilon ra,l Js 1:2.4, the average degree of
‘hég{'fﬂé G B fg “from20 to 30 and the hydrol ysis,

(xk2k)l f ik $r09ﬂ @«91@ R bdledtéPHOM atnﬁnclﬁnd Rgsdrbﬁy 8RJu ?§ttl%l|

fromamno and hydr 0--,.Yy groups, nmposi tion
coppopidion gatip, i3 1454 the avpvegealsarasay rpeb'mﬁmpmrywémns a® io?0 and
thé ﬁvc‘mf)% mun%(ﬁg)oqnd the hydrolysis ratio is 1.9:8.1;

composmon ratio is 1:2.4, the average degree of polymerlsatlon is from 20 to 30 and
the hydrolysis ratio is 1.9:8.1;

(xxxvii) m is from 6 to 16, R’ is selected from ethoxy and hydroxy groups, the
composition ratio is about 1:3, the average degree of polymerisation is from 20 to 30
and the hydrolysis ratio is 3.1:6.9;

(xxxviii) m is from 6 to 16, R is selected from amino and hydroxy groups, the
composition ratio is 1:1, the hydrolysis ratio is 1.4:8.6 and the Stokes radius is 9.3 nm
or less;

(xxxix) m is from 6 to 16, R is selected from amino and hydroxy groups, the
composition ratio is 1:1, the hydrolysis ratio is 1.4:8.6 and the Stokes radius is in the

range of from 3.1 to 6.2 nm;



25 (xxxvii) mis from6 to 16, R3 is selected from
et hoxy and hydroxy groups, the conposition ratio is
w@bauisssn@, the average degree of pol ymeri sat i POT/IE2004/004134
from20 to 30 and the hydn®lysis ratio is 3.1:6.9;
XXXviii) mis from6 to 16, R3 is selected frgm am no
(xlgnra ih{Faridkip oy Buﬁelqcmsi froms ApwRe 1ddh droR; BORS: ey ¢ he
cogﬁgglﬁtﬁf it 18 qt 916' h?ydgoli si8rfiods9.4t %‘@ andl Ql% ?ﬁol«fe@‘i’édiﬁs issin the
.3 nm 30 or XIX mis fromb®6 ,
raﬁ@lﬁdtmnilﬁrtor#ﬁanmno and hydr oxy groups, the

) 2R 5 o o ¢ R S leed ammitl i WYiray EgR 4F 11 om
5 coﬁ?%sﬁl%n @at?o 9111, e I%)Q%%/Q? Patidls E’QTS d BROB/SIOE 34diud R 3 1 nm

mis from6 to 16; R3 is sel ected fromam no and
orﬂgsdroxy groups, the conposition ratiois 1:1, the

dral ys iqs;l.s 1.4:8 6 and the Stokes radi SIS
ot e bt foele, R et 3nd i RO erhRRL R, o 6
cohg;oa-,@lon Raid 18 15K kiROty@dol&io Mtk 1 86 dndihd Ixkes FadIUPR, 7.8 nm
5 conposition ratio is 1:1, the hydrolysis ratio
0r|1§S§L 4:8.6 and the Stokes radius is 3.1 nm or |ess;
0
10 ol m%tB B as g i BB B By BRI, |
oh)iﬁblémﬂoyisatﬁ) s au the Ipydiol4siS raﬁloald 4$6 afd teeStokesdiadias is$.2 nm
8 nm or Iess 10 (xliii) mis from6 to 16, R3 is
Oréeﬂse@‘tded fromami no and hydroxy groups, the
[ Readindr, [
(3\ 9. 4"?:5: ﬁéfr anth 25 1€ it Setdetdd b gaﬁb}i 1%\{' ?{du s tfe

Stokes radius Is and
cofnglosision maticsisflr Io nhechtdooly §is raRB is J. 45&6 endl d@ Stolmmradwms 4.7 nm
5 ﬁnd hydr oxy groups, the conposition ratio is 1:1, the
15 OTh§¥rol ysis ratio is 1.4:8.6 and the Stokes radius is
4.7 nm 15 or less. (46) As noted above, another
aspect of the present invention provides a copol yner
(46‘1 adxph@éﬁﬁawieogm@@rla?v@abf the rpe@qemfln‘cﬂwen pedlidestpycopolymer

1 r i r bio t n ] % (J )
o3 R RO BB R RS ) e
caRlRSit by de7da imditids Df férful O(1E) @f a Mp’oﬂfyrﬁérr\idlﬁthl t@dtains, as
units. which may be the same or different from each
20 constitutional units,
(3  one or more structural units which may be the same or different from each

other and which are represented by the formula (T) below:

R1
|
—CH,—C—— ()

CH,

| .
O+Alk—O-R
m
25 wherein:

m, Alk, R! and R® are as defined above, and

(b)  said structural unit comprising a carboxylic anhydride moiety of formula (III):
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ot her and which are represented by the formula (I)
below R1 | -CH2- i (1) CH2 OAIk-OR2 m 25
woberesisnom Ak, R and R are as defined aboReT/Jenoc/004134
(b) said structural unit cafiprising a carboxylic
anhydride noiety of faormula (111): WO 2004/ 085500
PCT/ JP2004/ 004134~ 20 O TT11) %NOz \ to one or
nore reactions sel ect/fed frqmthe gro%ﬁ consi sting of
(i) hydrolysis, (ijXC_anmopakysis, (I4P) aminol ysis
and (iv) alcoholyé?%.\BTﬁfn?%%RE copol yners and
phar macol ogi cally acceptable salts thereof, preferred
ones are: (47) a copolyner or a pharnmacologically

cceptable salt thereof according t.o.(46) 0 ,wherejn

o PR LI foar s shERef BopC B8 F i Bobits PR urIoL Sy G
aniféndy€is (i) fadlinelpdit and @Ry A&sHBLRG. by the formula (111)
in the copolyner are arranged in an alternating head-

to- head sequence, an alternating head-to-tail sequence

or lL.te ' ] eque f - ho- an

h eagﬁ{ gl_e%eacl.(q'f);gwfgeqi @%ﬁ%gng%o%lgﬁgra%g?&:gﬁg salf} tHS’ggf, %re?erred

ongbaretacol ogi cal | y acceptable salt thereof according to
according to (4,6), ,wherein the structural unit

_represented by the formula (1) and the structura

(48 ty &ﬁ)gﬁglzﬁrbitr ﬁq)h%at ﬁ)gfc‘agg‘glr:](geg;‘alblzéos)a%thgejﬂe%ﬁcﬁ&ﬁ?{fyntg?ﬁ@,

are ar random-se copo
winareia thdhstruntioel wii 'eptebgntatizethe dainenls @) tind therseoétural unit

regﬁ%geg{t%ﬁggwtg%ggﬁﬁ? ﬁﬁﬁﬁmﬁ{e éﬁé&ép{gg ﬁt&:dé@ahgfm%raglaﬂerﬂaﬁné Read-
to-head sequence, an alternating head-to-tail sequence or an alternating mixed

sequence of head-to-head and head-to-tail;

(48)  a copolymer or a pharmacologically acceptable salt thereof according to
according to (46), wherein the structural unit reprezented by the formula (I) and the
structural unit represented by the formula (III) in the copolymer are arranged in

random sequence;

(49)  acopolymer or a pharmacologically acceptable salt thereof according to any

one of (46) to (48), wherein Alk is an ethylene or trimethylene group;

(50) acopolymer or a pharmacologically acceptable salt thereof according to

according to (49), wherein Alk is an ethylene group;

(51) acopolymer or a pharmacologically acceptable salt thereof according to any

one of (46) to (50), wherein m is an integer of from 3 to 50;

(52) acopolymer or a pharmacologically acceptable salt thereof according to (51),

wherein m is an integer of from 3 to 40;
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(50) a copolynmer or a pharnacol ogi cally acceptabl e
salt thereof according to according to (49), wherein
wa@\kdo4iogssem et hyl ene group; 25 (51) a copol ynmer POT/JR2004/004134
phar macol ogi cal | y acceptabl2é salt thereof according to
one.of (46) to (5 wherein nt eger. of
(%P nf SOROLyMBE. Of r%ﬁf&gcwa}lﬁ@ﬁcmabée ﬁ%ﬁ?ﬁ&%@%@mw 10,(52),
AGERNh ADBintkk of HERAPH 1BYHRY5BE; L0 (51), 30 wherein
Ymis an |n1tn§§§r°of A %j% WO 2004/ 085500
PCT/ JP2004/ 004134 21 (53) a copol yner or a

ar macol o |caII acce table S her eof cord
P85, TR ETTR o e RS el an Coplable i Beredt agorkne G2
whérefGh 1ia§14ﬁ~.tsg| E@Pﬁbﬂﬁ% 1¢f a pharmacol ogically
acceptabl e salt thereof according to (53), 5 wherein

mis an |nteger of from®6 to 16; (55) a copolyner or a

ar el [.C acc table sal here f accordj.ng to
CBly TR e B F R P Bl Hi G %qcaééla&gto any
or&tcffl(u@)ftoi{LS@EWhWelrgRbi{km hyliebde @lon@ o£ 9 BRINIBFoUPE
pharmacol ogi cal | y acceptable salt thereof "accor d| ng to

(55), wherein R is a hydrogen atom (57) a copol yner

8o %@ﬁ%‘”&% e\ RAGER e BeEyt BREDER Coming o G
wherdindRyeis adlydrogen amret hyl group; 15 (58) a copol ynmer

or a pharmacol ogi cally acceptabl e salt thereof
according to (57), wherein R2 is a nethyl group; (59)

W?]C OPRpOMRherr a%&@?@i%&aﬂ%'a@@é %1@&@@9&%@% %ngfﬁlﬁg to any

er eof accordi of (46
onghsr(#6)rto (5D, wheietn Reiswdedrages atonn oca metiyl griup;
represented by the fornula (1) and, the structura
unit obtained by Jubjecting one or nore structura

(58I t Scopelyrh@oal akrhddolo Q19 RIS th&R6E 4 RB/ling 1o (57),
sel ected fromthe group conSisting of (i) hydrol VSi s,

wherpip %ﬂﬁﬁmﬂ‘-@'ﬁléwa ii) anminolysis and (iv)
al coholysis is in the range of from10:1 to 1:10; 25
(60) a copolyner or a pharmacol ogically acceptabl e

(59l ta tdpotyaedr cragphaghadldeicalld Arceptabiedadt therebLadcaidin to any

bet the structural unit represented by the fornul a
or{eﬂf\@g} $1§ wherein the ratio between the structural unii represented by the
formula (I) and the structural vnit obtained by subjecting one or more structural units
of formula (II) to one or more reactions selected from the group consisting of (i)
hydrolysis, (ii) ammonolysis, (iii) aminolysis and (iv) alcoholysis is in the range of

from 10:1 to 1:10;

(60)  a copolymer or a pharmacologically acceptable salt thereof according to (59),
wherein the ratio between the structural unit represented by the formula (I) and the
structural unit obtained by subjecting one or more structural units of formula (III) to -
one or more reactions selected from the group consisting of (i) hydrolysis, (ii)

ammonolysis, (iii) aminolysis and (iv) alcoholysis is in the range of from 3:1 to 1:8;

(61)  acopolymer or a pharmacologically acceptable salt thereof according to (59),
wherein the ratio between the structural unit represented by the formula (1) and the

structural unit obtained by subjecting one or more structural units of formula (III) to
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structural unit obtained by subjecting one or nore
structural units of fornmula (Il1l) to one or nore
WO e@atgsne sel ected fromthe group consisting BET/P04/004134
hydrolysis (ii) 30 ammnol2ysis, (iii) am nolysis and
(iv) alcohglysis is in the range of from3:1 to 1;8;
one@r ynoge E@ﬁ%@l}ﬁrﬁé}“@ﬂ frpmy Hher graeRPaRgisHng Pﬁ/@&ﬁé@w& @)’

S R ARG Pl A o 528 12

1:2k9 1&nd t he structural uni t obtai ned by subjecting
one or nore structural units of fornmula (I111) to WO
2004/ 085500 PCT/ JP2004/ 004134 22 one or nore
pea I [ de
OB bl SR P S pRESRy SRR Bk hcbrabigho (59),
wligrein thé w@h@ewes thesstiucturhlennitnapresated byotie Formua (I) akd the
1:2 to 1:6: .5 (,62).a copolyner or_ a pharnaco iC I
stefiatiighiobiaske vy hiebl Sud Bho RSPy S REnbR I o
orel® it kéachSis R RBte TN tHeUSbbY é’dnsiéﬂhg of ?}3 RE6INEIS d(uz
the formula (1) and the structural unit obtained
amagpnersis. (i) emanadysisrprd(iv) Feaholisis is §Hi argn ghe magned fzom 1:2 to
1.4/11) to one or nore reactions selected fromthe
‘group consisting of (i) hydrolysis, (ii) amonolysis,
(iii1) amnolysis and (ivV) alcoholysis is . 1:1 or in the
range of from1:2 to 10, 1;4; a co olyner or
(63har heRPOIBRAT O& R IPharRacelneisllx ag%@u?f qfé}tég re%fca&s?rdm@gtwaay
&
D (A8 (0, Sficein e bthac AL ol ifer PUBET BSp IRIGE: of
ﬁmﬁSOGQpOa copol yner or a pharmacol ogi cal |y acceptabl e
salt thereof according to (63), wherein the average
degree of polynerizationis in the range of from5 to
(630 4 &pblEndeRalp lﬁﬁiﬁﬁac@fog%aﬂg%F%%l&gﬂﬂﬁérl@é& RecRNA0I(83),
salt t hereof according to (b4 20 wherein the
whereindbeaveegeals gsk: of @D&bmnaamrn ignin the ramgetdfdram Ade SOF
from5 to 20; (66) a copolynmer or a pharmacol ogically
acceptable salt thereof according to (63), wherein
(65he ayobgRerde g phermcoRidale htdeptdbl kaltShérBof dtLofdaipd® (64),
of fromZ20 to 3 25 (6 a_cop olyner or a
whtginthe e)‘f%@ge@&grey %@@bfm%ﬁ@%ﬁw herjangeott feme SridPfg to
(63), wherein the average degree of polynerization is
in the range of from30 to 40; (68) a copol yner
(6arcox obplmgymarr oa aphammaotlcogile abd:ept:mmptthé:rh@f ®&abiding to (63),

her e accoyrding _to
wflereln tl?e average Jeoreegof poly(m P"fauon is in {Le range of from 20 to 30;

(67) acopolymer or a pharmacologically acceptable salt thereof according to (63),

wherein the average degree of polymerization is in the range of from 30 to 40;

(68) acopolymer according or a pharmacologically acceptable salt thereof
according to (46) wherein: 1

m is an integer of from 3 to 100,

Alk represents an alkylene group having from 1 to 6 carbon atoms, and

R' and R? are the same or different and each represents a hydrogen atom or an

alkyl group having from 1 to 6 carbon atoms;
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30 mis an integer of from3 to 100, Ak represents an
al kyl ene group having from1 to 6 carbon atons, and Rl
wapw4Bsser e the sane or different and each repPErar6s/@4134

hydrogen atom or an al kyl 2group having from1 to 6
carbon atons; WO 2004/ 085500 PCT/JP2004/ 004134 23
(69)59)2 PPl PFrd phmaaowﬂmaﬂﬁe@ﬂeeabkaﬁaw dedfcscanding to any
O
ort R LG (SR wREER iiabiB s Hoiodll Marbdhic iR moiety
of dodmyda (1B imﬂieempolynferfcoammbﬁolmlkl) in the copolymer to
ammonol ysis; 5 (70) a copolyner or a pharmacol ogically
accept abl e salt thereof according to (69), which is
h :
(79j0 3 @B&%ﬁ%rﬁ?ﬁ%ﬁ%ﬁ%@?grlg ﬁge@mor 1 ltxgérn?r%i‘éﬂgE%gImg 10 (69).
wlach: espibedihabls by tarryieg euf tha emarahygistvoitlamymooiasvasér; ( 46)
to (68), which is obtainable by subjecting a
carboxylic anhydride nmoiety 10 of forrmula (I11) in
(71113 £&upel e or h haimdeelopidaly abceplabie é?aﬁﬂ@érwfﬁ.{cc&ﬂn% to any
armacol ogi cal 'y acceptable salt thereof according to
on(em)(46) tokbDhwhish @b@'@thlﬁ&lﬂb &ylsybjectingyd ¢agbaiylicrankydride moiety
S n u l Jret hyl am ne sol ution;
@@W‘g%@aﬁ%@por‘]’g%@%‘wﬁ“ %{glp a?’r macol ogi cal |y accept abl e
salt thereof according to any one of (46) to (68)
which is obtalnable by sub ecting a carboxy
(7TRhhyAaPQL T3 08 £ P amacpmgrﬁa &ae%r%b lg %@lttth%re@foaﬁsww&toﬁlx
Wﬁ%ﬁ%@iﬁéﬁie ng?ny% bdtthe (frqu 1¢y & adgheous dim thr?llamme
armacol ogi c cepta e sa reof accordi
so(u'ﬁb)l whi ch i s obtainabl e by carryl ng out the
al cohol y~' As using ethanol. The present invention also
makes use of the copolyners and pharnmacol ogically

(73F CepiAlBngal b %hﬁﬁl@{cﬂﬁaﬂﬁ y %E’r.%ppﬂbfﬁsﬁmﬂ#rpr\{ﬁ&tzbﬂih o8 any
provi dé a 25 pharnaceutical " conposition, a nodifier

ongay 444)d0 wS)anwhw olfamale d.vtvéub;ectmmomb@whcanhyrmdﬁomwty

for nralQn teinis retained in
('ftfﬂlérnlgti 54 «§$ hngm '(’];'m”fchqw . tﬂﬁ treat ment or

prophyl axi s of di seases and a use of the conpl ex of
the invention for the manufacture of a medi canent for

(7¢he & eapabymesitor Phpreaseiagisells apgepinbitewdidbercofgcspiingdg (73),
APl Sin e B5 REFDiSe Al MO SRERMIOUE DL ihE PhahiCc! ude: 30

The present invention also makes use of the copolymers and

- pharmacologically acceptable salts thereof of the present invention to provide a

pharmaceutical composition, a modifier capable of modifying a protein, a complex, a
method for prolonging the time that a protein is retained in the bloodstream, a method
for the treatment or prophylaxis of diseases and a use of the complex of the invention
for the manufacture of a medicament for the treatment or prophylaxi‘s of discases.

Preferred examples of aspects of these inventions include:

(75) apharmaceutical composition comprising a pharmaceutically acceptable
diluent or carrier and at least one copolymer or a pharmacologically acceptable salt

thereof of the present invention according to any one of (1) to (74);
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(75) a pharmaceutical conposition conprising a
phar maceutically acceptable diluent or carrier and at
wo e@asssn@ copol yner or a pharnacol ogi cal | y aceepiedoh4004134
salt thereof of the presen# invention according to
any one of (1) to (74);, WO 2004/ 0855 .. .
(7pLT/ %lﬁ@@@ﬂ?ﬁ@ﬁa@@@mmwen ggycording th? %‘éé’%‘lﬂr ¢18 gpid composition
fuf AP s at PP ol dodnaige YR bikreor,
conposi‘tion urt npri ses l'east one protein or
an analogue or varlant thereof (77) a pharnaceutica

{ di . Wh ' th t
(73 ey BE somparaR et kUne it (168 HheseEE B pien
m{a@le@rv&}%mﬁ%m%a %9;?;98&%1“ on according to (77),
el

rein the basic prot I's’a basic fibrobl ast
grow h - factor (bFGF), an epidernal grovvth factor

ObEe 490 RS RARAS ER Tabl oo Pl BB o i
TR CN G mﬁ“g{%m’ﬁmm .
R

omb@@gyneélsgnmmtmffwob@@lﬂm atglet-gesjeaskogrpwih factor (PDGF)
a @ﬂ%ﬁf&ﬁﬂeg ﬁeuro 1581*(!%?@3:{ @rc(tB(tL NE%QJ 9& tﬁr%a&&a(sh?(?is‘)ea%m%n

grasaiohistntge (BGHS, ) hep&it&iy&ﬂ grotvttefab@ms (HGEy @k @ivasduar ehBothelial
ost eocl ast o% ?e5| S i nh| bitory fact or (CCIF) or an

grash Bgtoe (KEGE)- 4 an aRelogifepiatarian{ eseot phar maceut i cal
conmposition according to (79), wherein said OCIF or an
anal ogue or variant thereof i:, natural type or

(7% c onplhammateutiggdeofPoFitiol @cdodding o Wa.mme’mthc:b;isic protein is

ition acca wherein said

or R e DR P e (O O el 5 G Birect
(82) a pharmaceutical conposition according to (79),
wherein said OCIF is a nononer of hunman OClI F having a

(Qﬁbl e:cglnaamamuugﬁtcoa@omas @ﬁ@mdmg tS08).PAGEein28idUngHT or an

oA AR AL L e B BROR B! TSho0h
as rreasured by SDS- PAGE under non-reduci ng
condi ti ons; &83) a pharmaceutical conposition

8a¥ c ot BhaTgaeyticaizpmpRRiioa aacasding LI WanipinissiskOCHYor an
ar@afgﬂlﬂg niigér?ii %hF%]cftro %%ic'igmg{]msgﬁ@mel D. NO 1 of the

quence arnaceuti cal conposition
accord| ng to (79) wherein said OCIF conprises amnno

CI ds +1 to +380 of SEQ ID. _NO 1 e seque
(55 511 REAmDES U T A0 T9SHgn pesprdipg piPbohesin sk OCf i o
monomer of human OCIF having a molecular weight as measured by SDS-PAGE
under non-reducing conditions of about 60000 or a dimer of human OCIF having a
molecular weight of about 120000 as measured by SDS-PAGE under non-reducing

conditions;

(83)  apharmaceutical composition according to (79), wherein said OCIF comprises

amino acids —21 to +380 of SEQ. ID. NO.1 of the sequence listing;

(84) apharmaceutical composition according to (79), wherein said OCIF comprises

amino acids +1 to +380 of SEQ. ID. NO.1 of the sequence listing;
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25 (85) a nodifier capable of nodifying a protein or
an anal ogue or variant thereof, said nodifier
wa@eopnsshmg t he copol yner or a phar macol ogi cal PET/IP2004/004134
acceptable salt thereof acdording to any one of (1)
to (74); (86£ a nodjfier capable of podifying
(85 ot%mﬁd’cﬁ“ sapaglenfspRifing 4 arotempr ehatadegue oaaerm ithggeof,
saiPmloher gegm@rs% htell‘ép&kg%{%) ﬁarﬂla&ﬂaglealﬁr RcEhillble CEA)
thmmafmgnehngtuammqmnbftb&oebﬁ, accordlng to (86),
wherein the basic protein is a basic fibroblast growth
factor (bFGF), 10 an epidernal growth factor (EGF),
0
T T, DD o A Rllods ot Ve hereof
acgexdiing tod ), whﬁmdlﬁp@@mﬁsabasm pmtme, growt h factor
(NGF), a human growth hornone (HGH), a hepatocyte
growh factor (HGF), or a vascular endothelial growth

(SWgCt @moﬁi‘fﬁ@a&)abw of dho BRFMOLPRIEH oﬁan Mﬁil(bg%’étor YBEAR Mhereof
fier capable of nodif g ghﬂgt protein or
4

acaﬁrdarrgamdé@)e wherejimthic basic praeiads a basiebb rewiggictor (bFGF),
an\'\érhitﬁegh}gl éJB%fﬂP %% Jf (E§3§ (éj‘nr&)s re%célﬁag eg 9 Enejaal?c)’ﬁoorg?ac?é %)CIF

plhtl&mt-ﬂelflvedZ@O‘iv&Bﬁac@r (RDIGF), arbraiapkkiled ﬂéurma@blﬁc/faﬁg)r @BDNF) a
protein or a I ogue or varijant thereqf according
nqr‘ée gigyyth £ W%R%T saalvlanmrpw&l% heynogg §HGEea Bepajegytegipwih
I Q t

B O e cnl PG Brop IR (AL KPSkl ora
vaiaat thgeef;or variant thereof 25 according to (88),

wherein said OCIF or an anal ogue or variant thereof is

a mononmer or a dinmer; (91) a nodifier capable of

(3apdi § Mioﬂﬂleac@aﬁfea‘tfrhlﬁlfﬁ:% APREQR Hﬁqrpgnq\t@cme%tmtlmrtﬁe@éof
accordmg . wherein said OCIF is a nononmer of

amqmg ®. Mémewgtha basic prdteinus an osieiclistoganesirsiabibitery fogtor

der non-r.e i ng. conditions of about 60000
X $j2\m ql}ﬁemﬁl = r'ﬂﬁﬁﬁ“%‘%ﬁ%’" '|vi ng a nol ecul ar wei ght of

about 120000 as rmeasured by SDS- PAGE under
non-reduci ng condi tions; W 2004/ 085500
(8BLT/ amedibier omeblspf melifying a projeidpr areanﬂé%qawrélamnt thereof

a‘.@ﬁh{gy 1c»rlgo_)?vfﬂ%1%51? Lfla By gﬁ]gllla(f(gé{% P adt &’ tﬁlé}goft is Sgtﬁf‘)al type

or recombinant type OCIF;

(90) a meodifier capable of modifying a protein or an analogue or variant thereof
according to (88), wherein said OCIF or an analogue or variant thereof is a monomer

or a dimer;

(91) amodifier capable of modifying a protein or an analogue or variant thereof
according to (88), wherein said OCIF is a monomer of human OCIF having a
molecular weight as measured by SDS-PAGE under non-reducing conditions of about
60000 or a dimer of human OCIF having a molecular weight of about 120000 as

measured by SDS-PAGE under non-reducing conditions;
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according to (88), wherein said OCIF conprises am no
acids -21 to +380 of SEQ ID. NO 1 of the sequence

wo peiossFpo 5 (93) a nodi fier capabl e of nodifyi POT/aP2004/004134
protein or an anal ogue or wariant thereof according
fo (88 wherejn said OCIF conprises amno acids +1 tq

) 4ees ( : C
(933 g edifietrsappble of prdifyate a preteief ANRN1qgus OF Fapiant theyeok
oo (S e P L Pie DGR Ap S oS i, o0 G280k SEEPID.
NOdpdlthesequencedispghgr macol ogi cal | y accept abl e salt
t hereof according to any one of (1) to (74); (95 a
conpl ex according to (94), wherein the proteinis a
Si , . , .
O or o bl L g PRLA oS AN o Juitetnercor
acgordingtto {3t whexehr@K OCIR ceppuses anlingacids k1 featiSrof SEQ. ID.
Né)gg:f) an ost oFI ast:ogenesis inhibitory factor
ihe SequERCelISfing: Gerived growth factor (PDGF), a
brai n-derived neurotrophic factor (F-D' TF'), a nerve
rowth factor (i'TGF). a human grrj:vth hornone
(¢ HGH complereprinpidsin@atdeashore pratiner HERJoguE O Harjans tharent

ndot.hel | [
o PR Sh T LA 918658 Yoy e oS
th€1369) accudiirigtiorny v@e lbfigl)ao PTOf ei n is an

ost eocl ast ogenesis inhibitory factor (OCIF) or an

anal ogue or a variant thereof; 25 (98) a conpl ex

c ) o , § ; ue or

O3 LRI le} Bcoribe W\ S B 8 e e

OClIF; (99) a conplex according to (97), wherein said

, F or an anal agu r..varian thereof .is no r

O 2 Gl (55t O iRl adG i & o tabyyioroblast

crAR AT BERr B O O6 EpiliSmih ER&Q:H?&CI:&%E@PT% of¥dchsheviag a
nol ecul ar wei'ght ‘as neasured by SDS- PAGE under

inhibtoryddtier (ICTRonplatdldrisrivéd apvith f600(PDEF).0 rivederived

hunman E_haw a nol ecul gr. wei -0f . about 120000
gt Trdar SR dBe G ek B D o
(HER R A0 pA8ERO Or Wl fldt@QBIB 006 B dascildr énkldihelial &OREH Bxtor

according to (97), wherein said OCIF conprises am no
(VEGRsor amanalpgue 98@ variathgreafp  NO 1 of the sequence

listing; 5 (102) a conplex according to (97), wherein
said OCIF conprises anino acids +1 to
(97)  acomplex according to (95), wherein the basic protein is an osteoclactogenesis

inhibitory factor (OCIF) or an analogue or a variant thereof;

(98) acomplex according to (97), wherein said OCIF or an analogue or variant

thereof is natural type or recombinant type OCIF;

(99) acomplex according to (97), wherein said OCIF or an analogue or variant

thereof is a monomer or a dimer;

(100) a complex according to (97), wherein said OCIF is a monomer of human
OCIF having a molecular weight as measured by SDS-PAGE under non-reducing
conditions of about 60000 or a dimer of human OCIF having a molecular weight of

about 120000 as measured by SDS-PAGE under non-reducing conditions;
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+380 of SEQ ID. NO 1 of the sequence listing; (103) a
phar maceuti cal conposition conprising an effective
w@pwdi8ss0d a pharmacol ogically active agent tPOEIPEO04/004134
with a carrier or diluent therefor, wherein 10 said
phar macol ogically active agent is in the formof a
conpl ex according to any one of (94) to (102); (104)
9) NAH
(AL BRI hecBl B PRAOT it bIE Ui ool o Aiad 21 1o
+3B0ad GEQ. ¢BNNEE T ef thadequensd lisdngpn to a patient by
conpleting 15 said protein or an anal ogue or vari ant
t her eof vvith at | east one copolynmer or a
[
(AP Gtk BTN n S0 O R s 10
+3(81)0)4)S,EQ1éDeN@1h‘éthp|smlancc listmghasi c protein; 20 (106)
a method according to (105), wherein the basi ¢ protein
i's a basic fibroblast growh factor (bFGF), an
(16B) d@ﬁﬂﬁ%ﬂna&hﬁ@él*&oﬁ%@hﬁbn 6&@5])18]11?@11 eFtARE laBRuRBSNESI C

i nhibitory factor el et-derived growth
plfaaumﬂogiw@a)ctw@agﬂnatqgﬁ@er withd canien oo dilwh fherdfan mdwerein

h. t
sa?lcF %%coﬁ?éjér_y ac (f%\é\%eé]tt sai% fg&gl\l(g:) c]p%é)? f?_%g)g\% Spy gne
of(esctal(ap2)endot hel i al gr ovvth factor 25 (VEGF) or an

anal ogue or a variant thereof; (107) .a nethod
according to (105), wherein the basic protein is an

(183} e@ G BRIORE 'Fféfoiofn@héhﬁ thid ¥th %ghl%zeié%?' dn) m?zfl%%% or variant

anal ogue or vari ant thereof’; a met
thereobisdetamet! 6n (HeOFpodsiteemedifier adinthidiXatibn 0o agmatiemtetyogueplexing

or var.iant thereof is natur reconbi nant  t
&Ppﬂtelmfg&n ANARENH AT V@@&PH%&# “'%&@?)lea%wéﬁeqwokyﬁe@ or a
l%hln;cc%mﬁﬂyaa@ e pRARIE < th¥AhLF AbrdibHRS 89 onk Sf gl)ﬁﬁg?’ |
or a dimer: WO 2004/ 085500 PCI/ JP2004/00413 (110)
a method accor di ng to (107), wherein said OCIF is a

0 ecul I WEI t as
(RE Ao g SR ey e s BT g Yeckmaieirens. o
about 60000 or a diner of human OCI F havi ng a
mol ecul'ar wei ght of 5 about 120000 as neasured by

(180s- Prethod nerordins o (KFhcyhrgein dhrdpasicanstein is pbpsig flbé@hi@ﬁd
=B8RI W0 IEER Ny A, S SR BE A

mhibﬁbr;n@cmilmtcmza platci@idasidebgoorid fa&g:nrt(BDGEO 7 braimmﬁdeﬂ
said OCl F corﬁpr I ses am no acids +1

neurotrophic factor (BDNF), a nerve growth factor (NGF) a human growth hormone

(HGH), a hepatocyte growth factor (HGF), or a vascular endothelial growth factor

(VEGF), or an analogue or a variant thereof;

(107) a method according to (105), wherein the basic protein is an

osteoclastogenesis inhibitory factor (OCIF) or an analogue or a variant thereof;

(108) a method according to (107), wherein said OCIF or an analogue or variant

thereof is natural type or recombinant type OCIF;

(109) a method according to (107), wherein said OCIF or an analogue or variant

thereof is a monomer or a dimer;
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+380 of SEQ ID. NO 1 of the sequence listing; (113) a
nmet hod for the treatnment or prophylaxis of a disease
WO n0od/0gE00 ent that is susceptible to a protei PCDIP2MM/004134
anal ogue or variant thereof28conprising adm nistering
to 15 said patient an effective anmount of a conpl ex

conprising said protein or an anal ogue or vari ant
e n QNBORGHRG! of MamaR"
S e O O o g
OGIE hawynganaoleéuh@rmelgm o Tidasured b SDB- R Gotndae o nndngmgo

re ot ei prot
copdiegs of a0 ees Mt Pamea DEIF rgnBiath fh Qi Gight o
abcmtqb@d)tﬁ) éssm@ast?l%ﬁ'b% Jopakimgider b réducihgtonditiohEGF)
an epidermal grow'wth factor (EGF), an
ost eocl astogenesis inhibitory factor (OCCIF), a

LLat el eriv r act or . - der]

(fios reetbhiborts VoL OFEF Lonfrts Alin Ry %51 o
+38®J@F$E0a1mmr1 dITtRqubie MRRg; 25 (HGH) a hepatocyte

gromh factor (HGF), or a vascul ar endot helial growh
factor (VIEGF), or an anal ogue or a variant thereof;

16) Oaghs+1 ¢
(ot eI BE RO LAHE R S QINCBEBIiEs B a1 (0
+38@6‘f EEQOIDamoanﬁfltb@s&{uemcealsmag‘l ant thereof; 30 (117)

a pharmaceuti cal conposition according to (116),
wherein said OCIF or an anal ogue or variant thereof
YIREr QimbE RGP FROIIR ki o §dabdin Afdtient that is
(“2%02‘6’%‘@@%&3%? JPI?OO4/ ?962@4 29 (118) 211 Vrrigt hod
sustepiiivlditng ptadeif 01 6) analb@reair yagait dhmfmompr!@mgaﬁmlmg@éng to
r _variant. thereo ner ar. a di;ne ) o
solf DCisFar AR ph 1 By P n GpmPfeg sy in( g i mozue
or FRAMTEK:r&if PIARR boandXd &t 1RV bRE:0PolR S O b@hat\fﬁ!ﬁgmgnﬁﬁv
measur ed by SDS- PAGE under non-reduci ng condi ti ons of
acedptabic sdobereof acgonlingio any orarbol&C(EDhavi ng a
nol ecul ar wei ght of about 120000 as neasured by
SDS- PAGE under non-reduci ng conditions; (120) a nethod
(186 or €lethed hecotdidBlo (1WBY; tiereis SiecproieinFs adapicips@sinani no
acids -21 to 10 +380 of SEQ ID. NO 1 of the sequence
listing; (121) a nmethod according to (116), wherein
158 9 SGhEa GOMRELS 85 (13T, EhlictiRoreiii8Q vakic Bfdblast
(F B RS B2 (3T ARG A Kitic orcii? lic Bl
growth factor (bFGF), an epidermal growth factor (EGF), an osteoclastogenesis

inhibitory factor (OCIF), a platelet-derived growth factor (PDGF), a brain-derived
neurotrophic factor (BDNF), a nerve growth factor (NGF), a human growth hormone
(HGH), a hepatocyte growth factor (HGF), or a vascular endothelial growth factor

(VEGEF), or an analogue or a variant thereof;

(116) a method according to (114), wherein the basic protein is an

osteoclastogenesis inhibitory factor (OCIF) or an analogue or a variant thereof;

(117) a pharmaceutical composition according to (116), wherein said OCIF or an

analogue or variant thereof is natural type or recombinant type OCIF;
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15 (122) a nethod according to any one of (116) to

(121), wherein said disease is a bone netabolic
wale®emas®po (123) use of cornple=i conprising a PCDIEI0M/004134

or an anal ogue or variant thereof which i . bound to

at | east one copol yner or a pharnacol ogi cal

(148 epmgthod agenrding k@ (16D, wienein said QFHPrias aaﬁlyg%@r ‘giant
théébf:ﬁ%lﬁgrﬂﬁnér%rta%ngﬁanm acture of a nedicanent for the
phyl'ai's or treatnént of a disease susceptible to
sald protein or an anal ogue or variant thereof;

2 SO0 TS Pk
OMIER&i 5%1%&% gveg%h?gé?h{%a u%edabgb%Sq)AGﬁﬁnﬂ?éé@%’rQ&a%‘Mé“

factor er na wth factor
copditmos bhstiong 60@X) & a dilmcbof lumyan @@Hf havmgxlmé)qcuhu weight of

o 0Pl 3 it B SSeRABE whgernansbipi B vty ved

(NGF), a human growth hornmone (HGH), a 30 hepat ocyte
(lgr ow h factor (HGF), or a vascul ar endothelial growh

Akt omethgg@rgordiog to élriléa,rmhangu @aid FOGIR compaises ahimoastds —21 to
a wherein the basic
+E&%§ EE?%D ﬁ%?%g Q%éf%lg %g§?s i nhi bitory factor
(CI:I F) or an anal ogue or a vari ant thereof; WO
%004/ 085500 PCT/JP2004/ 004134 30 127) use accordin
(1£d) (amgthodgeeqrding te £119).orharein said DGl cwwtsewmmar%cahﬁl to

rrb tt OClF;, 5
+éé9%g%ﬂ%%éﬁgg@%¥gfﬁ%S%%R?fgg?{ oergpﬁnsaléngIF or an

anal ogue or vari ant thereof is a.nonomer or a dimer;

(%32%@? ; %ﬁgﬂ%ﬁﬁ"’n B nga?zzf ﬁ&ﬁ)éom%c‘dﬁwlwoggeﬁﬁeaé%m a

bR asuielicRisestdS PAGE under non-reducing conditions
of about 60000 or a dinmer of human OCI F having a

nol ecul ar wei ght of about 120000 as neasured by
gr_non- reduci ng. condi t
OZeb ot ARG P B L2 R ap ArCa ‘Bl Eok ah Bl et pich i
bAmdd® afleakO© oﬁé%&fé ol%lesliﬁ? alp amﬁ\@oi’o all?h&:céﬁﬂblénééﬂ thereof
listing; 15 (131) use accor ng to wher ei n sai d

acgoyding Enpry $as efn{indoadittiin m@nu@g@lre of a medicament for the

prophylazie or treatment of a disease suscepiible to gaid protein or an analogue or

variant thereof;
(124) use according to (122), wherein the protein is a basic protein;

(125) use according to (123), wherein the basic protein is a basic fibroblast growth
factor (bFGF), an epidermal growth factor (EGF), an osteoclastogenesis inhibitory
factor (OCIF), a platelet-derived growth factor (PDGF), a brain-derived neurotrophic
factor (BDNF), a nerve growth factor (NGF), a human growth hormone (HGH), a
hepatocyte growth factor (HGF), or a vascular endothelial growth factor (VEGF), or

an analogue or a variant thereof;

(126) use according to (123), wherein the basic protein is an osteoclastogenesis

inhibitory factor (OCIF) or an analogue or a variant thereof;
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of SEQ ID.INNO 1 of the sequence listing; and (132)

use according to any one of (126) to (131), wherein
wa@adod/ogissease is a bone 20 netabolic di sease. P@h@P2004/004134

"al kyl ene group having fros1l to 6 carbon atons" in

the definition of substituent Alk in formula (I)

above is a straight- or branched-chai n al kyl ene group

hayi 3 ereof i
(123) | R aCOing 10 )P0 BRIt R AR P ercor s
ndtetal gype bhicdcembinaiit type D@WIFY i net hyl ene,

2-nmethyltrinethyl ene, 3-nethyltrinethylene,

pent anet hyl ene or hexanet hyl ene group. Anobng these
y g r -saff O TRSIChES: -
O AR Ng (120 P sa R QP athnloRdy B Pt #RRof s
a mohgmener aodinier;i net hyl ene groups are nore preferred and
an ethylene group is nost preferred. 30 The al kyl

group in the "alkyl group having from1 to 6 carbon

(120 NBsctad@drdimdto (PI9)] WhGEInYaldCO SHDR tai vhotoRskr\Wf hiim@h OCIF

| east one substituéent selected fromthe group

hayingsd molesylapmeightiposypasgrasnsS DH-RASHe nndar mos-reduting ganditions
ol BHPSRYr ARG AR iR FCtE BBl e{TR: &2 BPibout

opt'Iona e substi
120006 s neadiired SEEPSIRAGRUNAOGHNO8ER0N: EXallitddnd004/ 004134
31 from Substituents A defined below' in the
definition of substituents R1; R2, R4, R5 and
Stdat [ I S
(139P SheclaSimal (e AL AR QORNCbrlgrcks BARSIAR 2110 4380
oft SE@. Iba N2 h ofitherssqeanch listinga net hyl , et hyl, n-propyl,
i sopropyl, n- butyl, isobutyl, s-butyl, tert-butyl,
n-pentyl, isopentyl, 2-nethyl butyl, neopentyl, 15
(181 VhRreHingRo PE26Y] whd réRRemDCIF iRt R&MYcids +1 10 +330
3-met hyl pentyl, 2-net hyl pentyl, 1- rmethyl pentyl,
of B dDmeth lob ihteysequence ligiinge g | but yI |
1, 1-di et hyl butyl, 1,2- dinethyl butyl,
1, 3-di net hyl butyl, 2, 3-dinethyl butyl or 2-ethyl butyl
(182 Uise 28880g th Bﬁi Bn@bkUREDOQUPD), whtreml Gt disse is a bone
branched-chain al kyl groups having 1 to 4 carbon
mgtabpkic diFRaspr ef erred, nmethyl and ethyl groups are nore
preferred and a nethyl group is 10 nost preferred.
The al koxy group in the "al koxy group having from1l to
6 c ﬁ'ﬂmffalllegtlﬁrfsgrbﬁl;aha\gﬂgﬂompl io()ﬁﬂ@dlrbc}{n zttgmfs’l’.l histhi Eaﬁﬁdon of
th at | east one. substituent sel ecte romthe group
Sl@é%?@t@hgn gqm%%@b%gpvgmwlgwapb@éﬁdﬁ# meglkylgpe group
hAAHRSm N I NArd b As b@thk a methylene, methylmethylene, ethylene,

propylene, trimethylene, tetramethylene, 1-methyltrimethylene, 2-methyltrimethylene,
3-methyltrimethylene, pentamethylene or hexamethylene group. Among these
alkylene groups, straight- or branched-chain alkylene groups having 1 to 4 carbon
atoms are preferred, ethylene or trimethylene groups are more preferred and an

ethylene group is most preferred.

The alkyl group in the “alkyl group having from 1 to 6 carbon atoms that may
optionally be substituted with at least one substituent selected from the group
consisting of hydroxy groups, halogen atoms and aryl groups having from 6 to 14

carbon atoms that may optionally be substituted with from 1 to 5 substituents selected



10

30

15 carbon atons that may optionally be substituted
wth from1l to 5 substituents selected from
wengnsisoent s A defined bel ow' in the definitiPOT/@F2004/004134
substituent R3 and substitBtients A in fornulae (1) and
above is a substituent in which the abeds

fr@rlré)élhetilteﬂ%Aaderﬁneﬁl belgwg imthealpfintion ob substifusnts B aRodh » R’ and
SATRps 1 nXOHACIaL ) Al B JHOE0 i £ A AR Bhaif 4R

gralyi baging AOMOY mﬁ)sarhtavdttngls Sudtpasta mathiph ethat, arpropyic sopopsl, n-
nmet hoxy, . et hoxy, ropoxy i, sopro n-buto vy,
bqt%ﬁ@é@%ﬂ_ﬁ%ﬂ@» t5Eirybel Brpertid e&osamasfoq ethylsgwisﬁsﬁirwh 1-
' LR i 5 N )
SRR RSy ncEt, PR i RO ey 1

mchylpEnﬁyillii-,?pdhngthyihgﬁyl 2 Bdldlelﬂqﬂbgtb/bﬂltledamethylbutyl 1,2-

T bRty FauFRRy o Shnytodit group. Among

thgse%‘ll@yl"g%d'p‘é' ﬁitb‘i ,;fﬂ% YOlgfrE&lbﬂiéd-cl‘i\ﬂH Rkt Eﬁﬁ?s RaviRd K@Y carbon

groups, straigh branched- chai n al koxy groups
atprmy aW@rﬁfeond,lmctbylmndmﬂmb STOURE @rﬁsmalreaar&fﬁrred pmdsa methéél group is
hoxy group is nost preferred. The "hal ogen
mggéhgp?ﬁa is one of the ' Substltuents A" above, is an
optional substituent on the "al kyl group haV|ng from
1 to 6 carbon atons that may optionally 30 be
subsThe dker GouR Thhe [ dhery BHBDJABSE 0T Ao & cmben aigms that

mﬁf Bﬁﬁééﬁﬂé% ti5RAP vt aPRaQfon Prom en%e?é?‘?car 'tﬁ’@«%

aryl groups haV|ng on at ong
cdnk@ting oflyydotyi gnoapd, jnalbgersatbmts |ahd|t1f;di grauiph hfmngfrlmt ©tbl14

|
coRBTAIP A sy BB PHALDI BTGB A< RpUbYRsenigrslected

e Gubstitbnit r 8#nad bEibdy iR cféhh)urﬁt%@\‘ﬁbi%ﬂd»nl R A
optional substituent on the "al koxy group having from

Substityegts\AOIRO00 1128 55 60d H@TMPQ dIOﬂthﬂtllsmt in 3211@alhbon
at ons_that nm be subs east
ot e e e R oRe o £ o5 e sty b D ngRgken
atOnd IEXSpBs O REch Ml%@%@ﬁ;@ﬁﬁhﬂ@@tréﬁfgﬁi ogbfhlﬂﬁﬁe&@iéhmﬂkoxy
from6 to 14 carbon atons that may optionally be

greupsshaving bt dFarhor ptoms suglpass mgih\@sr,ueﬁmt R-PEQPIO&H 1 ig@PTOPOXY,
f
o-bERT) SURRNL-LUERLE A MRY .gfggupg,pgw ol ich g AT .t on

stit'uent is 4~
mﬁﬂhymul(ﬂ@’ adopantybo: @hiuhm yiex ﬁtmthglpbn@m A9€3- n@dtl@ﬁp@ﬂylaﬂy, 2-
mE‘E‘IYljne atom_ and preferably | uorine atom or

PSHEORY o1 dlmﬂaylbaﬁow, ot éupetﬁé@rlwéyflf &mleeth&lbxzmya 2
; t
dlﬁﬁngmfm P4 %aw ll!u]ﬁogﬁ] aﬁ«ﬁ’JEﬁ%ﬁﬁlet 5‘2%{%1% hzgﬁoh%&ese

group r 1 {0 6 ca bon
albyi grpapd gtrdightoer bmbslteldtQhIBHdalkw}tyhgraUpd leastg fmra lto4 carbon

PR RSB Ge Al EyehO SEe S TegFbups  havi ng
from6 to 14 carbon atons that

The “halogen atom” that is one of the “Substituents A” above, is an optional
substituent on the “alkyl group having from 1 to 6 carbon atoms that may optionally
be substituted with at least one substituent selected from the group consisting of
hydroxy groups, halogen atoms and aryl groups having from 6 to 14 carbon atoms that
may optionally be substituted with from 1 to 5 substituents selected from Substituents
A defined below” in the definition of substituents R!, R% R* and R in formulae @

and (II) above and is an optional substituent on the “alkoxy group having from 1 to 6
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may optionally be substituted with from1l to 5
substituents selected from Substituents A defined

whedoamsssim t he definition of substituents Rl, P2T/JIR404/004134
and R5 and an optional suBgtituent on the "al koxy

roup having from1l to 6 carbon atons that may,
C 36078 thpt M3y eatienablythersybsiutad tithat lqastone sghsituent selected

. ] .
QU S Sod S IL BU0E8 El
fréva\bi tnd 4 foaxbon Gtdns thdt may bptionatleiys Substitutedeitt éfonni to Hn

f . substit R3.in.f | Il bove i . ti
SuBH RS UL OOV PH A oSt DG a1 ReBBiomm
sugﬁgugfﬁkﬁﬁ?forﬁfﬁ[a glt) ‘al R:a fRuoPIE W, ol AAAGHE! atcfrg,ai;%ﬁﬂllle

nant hryl or anhthryl group. Preferably it
atpinem yh iglinugom; 20d fleterdtdy ytlio a fipognoatorrhena chjorimecato. t o
14 carbon atom that nay optionally be substituted
wth froml to 5 substituents selected from

Substiid ‘4efiteSouh hdvingd H6m 481 14battiotsths SURISE hh WBHdnak3
in fornula (Il) above is an aryl group as defined
subpiiventondhe “alkyligpentelaving faemdxp detarbancioms thahmgpy loptionally

oo AR RNy B SRy Bl SO B o kR AR B ot

hyRh@nOpeyuss; Balpgen dtb@s ‘and kyl giu slﬁa\fla%'frﬁgl d toom darbch fioms that
carbon atons that is optionally substituted with at,
mppgpiiongH e bp subsgiiedihitrony 1 g é sukstifuentsisglecisd from Substituents

i + » i 5 .
ARG PR se oot BB R R PO % ot of B
suBftitatmin ths “akegr grbeghabiny fromhiato 6 carbarbstbins tiliat chawi dphionally

R B g ST B0 S S

hyfdkd:f QOB hMken AbAYRNd & @%‘fduﬁﬁ? hOARE MYl @fPHPsarkon atoms” in
di fI"Hor omet hyl group, a &. rononet hyl group, a

the Ida@miﬁmpﬁwbsgwomﬂ% ia farnpul@ (Hy atiol e & ametrbmhtighplrpcarkon group
b P gF i 58 R B i PR e & B2
na%hih@d, %ﬂ&ﬁﬁﬂthr&f @:u@ﬁ»thrmr%GQAP%&lQ? RS h/phERA QN 4134

3 a 3-chl oropropyl group, a 4-fluorobutyl group, a.

6-i odohexyl group, a 2,2- dibronoethyl group or a

pentaflyoroet hyl _group.. Pref Y b LS B
P BIBEL s 35042 8 5 Rk el o oty v

sublitithusd raittefrbivl 1 griowpsiiineds paeadied fromragsiipbntg oUp the and
nost preferably it is a trif]|uoromethyl group. 5

defipsiian of Substitpes R an fewnutj*r@ BoREis AR arsH GFRUP a8 defingdahgyp that

i . '.x;. i > tx e . Xy Y.

i R R

naphthyloxy, phenanthryloxy or anthryloxy group. Preferably it is a phenoxy group.

The “alkyl group having from 1 to 6 carbon atoms that is optionally
substituted with at least one halogen atom” in the definition of substituents R! R%L R*
and R’ in formulae (I) and (II) above is an alkyl group having from 1 to 6 carbon
atoms as described above that is substituted with at least one halogen atom as.
described above and may be, for example, a trifluoromethyl group, a trichloromethyl
group, a difluoromethyl group, a dichloromethyl group, a dibromomethyl group, a
fluoromethyl group, a 2,2,2-trifluoroethyl group, a 2,2,2-trichloroethyl group, a 2-
bromoethyl group, a 2-chloroethyl group, a 2-fluoroethyl group, a 2-iodoe.thyl group,
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substituents R, R4 and R5 in fornmulae (1) and (I1)

above include a hydroxynethyl group, a 1-hydroxyethyl
W@ e@4/085500 1- hydroxypropyl group and a 2- hydr oxRQr/apegd4/004134

10 group. The "al koxy group3having froml to 6 carbon

atons that is optionall substi tuted mfth at | east
a 3rklorpprenys sroxponft-flugrabytyl gseunps pOrigaehesy! EOBRE H-dent

a5 THlfp ot oGOl By Ao (PRI A0 U R IoEAD

greup) atththlbmmmﬁ}ﬂ lercaup, & dﬁhtormnethyﬂagroqem apamafhoroethyl group;
escrib ove anﬂ X1 f for exanple, a
rRqst g ‘3 thﬁ)"?‘trd WIpmethyl BioURt or onet hoxy group, a
di fl uoronmet hoxy group, a dichl oromet hoxy group, a
di br ononet hoxy group, a fluoronethoxy group, a
2, 2, Bxanmilés of dhe&ilkyd gyoup ayjng faoi 120 B-carhongitdms thet Isoxy

ooy eSO GoE B8y Bofuch B aspgbYo "

suBstfiéi¢ REFIRAYR G Estihula (11) doldyon absteadtuds 9 H?droﬁylﬁethyl
|odohexyloxy group, a 2, dlbronnethoxy group o

grp@a edrhydexetihs gougr o ldtydrgxyetopyhioyp aad p 2- Ia/dcszzcy@mpyl
g? oxy group substituted with fluorine or chlorine
ons such as a trifluoronmethoxy group, a
trichl oromet hoxy group, a difluoronethoxy group or a

pentpdd “aiox tgli’@pma@i@mem Wb & dartin@itéd that #s opSiodally
trlfluoronethox 25 Exanpl es of the ' alkoxi/{3
in

substiutsd Reith aﬁ@eaﬁmm lqg§;n@t i Bihe defindonsipdsubsiituent
oL OISR Bt oot PR ARSI g

abpl¢ Jhaalzavbstitmed wdih aa ldaytobmehniopeh atom ay duspribedl above and may

1- hydrox thoxy gr . a 1-hydroxypropoxy group and
bey for’eggmp wﬂ té%woueﬁoa trwglor%l ?‘isggreab havi ng

ity Srdi ?%ﬁgtﬁ*?‘gi‘h‘)@%‘d‘@r Pftfbihitory group 2
flieromethdz T groppre %,QMIfmbH:tethmy gomtp, o 3,2 ')lnbMoroeLhoAy group, a
ubstituted wt sub tuenpts sel ected
2 BRI B e h Ot ot P Oue Pt hogy Broups & 5
d
10&(%?' Eé)&gtb%iglgﬁ Sr?a ﬁhlo@ropﬁﬂ&%ﬁgﬁ?g@gg@fu’fﬁﬁyﬁo@ Ja &N
AﬁlDZMML@Oa Z&dlbm@ﬁml &oumomm‘ryqﬂl@r@jpmymeup,

prefl%a%%/}l rlr%% ﬁE -ltd] %.ik B gr(ﬁip uB%l p,y éllg)gfn%yolr 5 foPHP Aol such
as&-tﬂﬁaﬁﬁﬁﬂbyﬁm@fgmb@, a&ndhlﬁ@ﬂi&ﬁtﬂdy%&&)ﬁ a dfh@Pmethoxy group or a
2- napht hyl et hyl phenyl propyl group, a

PWI%@WFW& (ByPuly %@% prgfega,bly it is a trifluoromethoxy group.

Examples of the “alkoxy group having from 1 to 6 carbon atoms that is
optionally substituted with at least one hydroxy group” in the definition of substituent
R? in formula (II) above include a hydroxymethoxy group, a 1-hydroxyethoxy group,
a 1-hydroxypropoxy group and a 2-hydroxypropoxy group.

The “alkyl group having from 1 to 6 carbon atoms that is optionally substituted
with at least one aryl group having from 6 to 14 carbon atoms that may optionally be
substituted with from 1 to 5 substituents selected from Substituents A” in the

definition of substituents R', R?, R* and R® in formulae (I) and (II) above may be, for
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phenyl propyl group, a 1-naphthyl propyl group, a

2- napht hyl propyl group, a 3 5 naphthyl propyl group, a
wda2hessshdbut yl group, a 2-phenyl butyl group, aPCT/JP2004/004134

3- phenyl butyl group, a 4-pghenyl butyl group, a

1- napht hyl butyl group, 2-na hthylbutyl a 3-
exprplst h Pzl groupy aydynaph tlzbdmawbzf BRPIUBL/ JapfH g&d cltiy] group, an

nd ARSI b 0P8 i RERNLRREL Moy 1Ryt

grcgiiﬁ :QLmﬁﬂwlelﬂwl @mmp, a 14;glﬁhﬁlpsdp:yﬁmhf>,gil bpbenﬂpmpyl group, a 3-
en ex ro a en ex roup, a

phanﬁw@ﬁﬂ %fesuwa 18 ylarosylgﬂevgy,|arrese§ynhﬂafgﬁgay1<§ma% a3-

l3_
e R b e
gragy, bdrplenplvetyd goiupas lalapmhxljuht)@ gomp, a amaphthylbutyl group, a 3-

oA, BB e T BELTEC Y ol 212

phényl ﬁ«ﬂhw@fb md-plwnsg}p@myaa%uﬁn@w%ewlﬁérwl iU, 2
nylpropy grou roup 15

phpménwﬂrgxpw, aglrpluq@y 9 | grommpr&hlwnyf Wll grgum@&plemallhe‘yl

gr%t}po I%hgenﬁ rlllg}?¥l r%?ﬁlpl aECS Op%gglﬂf%)g or&%r o(yrpa einyihelx?i éroﬁf.{

prﬁBiabWﬁd ah dk-gfbuipdudstituiwdtwittodn ir?ﬁ&’bup ﬁ@wﬁg Yﬂongﬁ QLII.D
having from6 to 14 carbon atons that may optiona Y
caghon 2p@nsEHsE 1 fpersy! BTQUR- 11 bpphthyimethyl gequpy aemaghthy methyl

t 4 Ol n_
et T e BSLETHPE 2 pUARIG Bopb)a 1pGpARLIMY Elp 2
naphthglepiyé grcmpbaa ﬁrp?]lenyipropk gmpp, adz phmmrbm I gmnplh a3y ]
u t an i nden

phgn)aplp()@y %rﬁup g ld%gﬁ&v BWI ﬁdamgreﬁ}{g%ga\l%&r@"st a 8enz:yl

or@fPup, a 1- napht hyl et hoxy group a 2- napht hyl et hoxy

g oup, a 1-phenyl propoxy group, a 2-phenyl propoxy

group, a 3 25 phenylpropoxy group, a 1- naphthylpropoxy

r ht h
O Qb2 BB ML LR 08 o P DAL B e
wr’th Bl sﬂe/éxk)ugmy haviay Prom% fo PhenrydbatbMX Yha Ihmyn)pnanauy be
1- napht hyl but oxy grou napht hyl but oxy gr P
suBstitaisf i fem dxg *gﬂlbﬁﬁuerﬁﬁ aﬁlmﬁﬁrmﬁabﬁtﬁwwﬁo theg 1-
deggﬁ{‘?ﬁl rl?‘%[iﬁ.q‘{?{ﬁ anf'mﬂpf@rﬁulzw ‘i‘@%k LERLOUY 8 QURHIA 3 benzo: oy
-phenyl pent oxy group 0 phenyi péntoxy grdup, a

gr&liq;p taaln%dpme}wmxmogy gmup, ﬁ“-haﬁhhﬂﬂdﬂ%]ylmm, gn indenylmehoxy
phenyl hexyl oxy group eny exy ox gro , a .
Zr9UR; RN REheR Y ZPUgr feaw%e%?tgo yp%{@hen tE&meaPa 8-

k- - 3.
n R AR XL e BorRh R &*h“‘“%@fﬁﬁgﬁ‘m 8% 0
phtfylpeoposp getupns 1suphthplpreposg rmwpya 2grapbibylpaepoxy group, a 3-

I TR BN T
phenylbutoxy group, a 4-phenylbutoxy group, a 1-naphthylbutoxy group, a 2-
naphthylbutoxy group, a 3-naphthylbutoxy group, a 4-naphthylbutoxy group, a 1-
phenylpentoxy group, a 2-phenylpentoxy group, a 3-phenylpentoxy group, a 4-
phenylpentoxy group, a S-phenylpentoxy group, a 1-phenylhexyloxy group, a 2-
phenylhexyloxy group, a 3-phenylhexyloxy group, a 4-phenylhexyloxy group, a 5-
phenylhexyloxy group or a 6-phenylhexyloxy group; preferably it is an alkyl group
substituted with an aryl group having from 6 to 10 carbon atoms such as a benzoxy

group, an 1-naphthylmethoxy group, a 2-naphthylmethoxy group, a 1-phenethoxy
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35 group, a 2-phenethoxy group, a 1-naphthyl et hoxy
group, a 2-naphthyl ethoxy group, a 1-phenyl propoxy
WwW@e@d/0855080 2- phenyl propoxy group, a 3-phenyl pr opPORYP2004/004134
group or a 1- naphthyl propéxy group; and nore
preferably it is a benzox roup. 5 Where R3 is an
group:\Al RNENSEND SRR Ad rtapb%v thoay BIOUPa R Botrphthy Iehaxy group, a

R BRSBb 2 RSBl Al Bglod rup a1
ngpheiyfpragixy goums apd more greferpblipanis agehzoaxygiod 10 car bon

atons that is optionally substituted wth from1l to 3
substituents sel ected from Substituent Group A; nore

pr ef | L
Uber Pt ol et R PHGRPI16 BR 480 ik bRl gy
oﬁtmaﬂ)sbmmblstlmmitwﬂ trom Wo Ssubistitumts selpeted EoabSubstiiuenisA”,

i e poi sy S i e ind a0 oSk abirhs et Rbtondly
subSiitaRa wAHPABm 1NHd Qu¥titt Ry Qae&éd ﬁblhrsalbgﬁ@em@maﬁ% more
most preferably, it is a henoxy %rou or a

profenatily,dipis @rpbiryoxyr gyapp tlmslswp@pealt &téiptﬂdy’ﬂﬁ‘r fr@m Lt

oS sSSP SIS T Lt D SRR

giolig bpﬁxfnany stilssgiitbd §ith$mR 106 3 dbloged aﬁ)hﬁ?ﬂkfﬂlag‘rb@psgfa@mgs
with an acid. Furthernore, the copolyners of th

frpmester CarbpetiemsMYRERRY SrRups I #itEo EI9PPY AnMynosy P(ﬁfﬁ@b]é(nﬁ is a
Ex 60 rted to a
pﬁ%} @@ gé??JPﬁéﬁgggé Fab?é salt thereof by reacting
some or all of these carboxyl 20 groups with a base.
Preferred e za of the harnaco 0gi
acce‘g{hﬁtﬁ t8e gapq F‘b‘?frféﬁl PIESE "é"e“B%% e 3g'i"%§lf;75}/TBPlé§’é?1t in
cdiifouR AR YOBES cAbd IS pRIRSENE: 1b£11c/?9{]'tcb;1ﬁﬁbl'e Rk WEof by reacting
I norganic acid salts such as r ohal ogenated aci d
sogd orsall(of these Hvsisir: @cmllps miithenn, ackdy dﬁmﬁlemnﬁe@e anplolz@ers of the
,h erchl o sul fat
b PR g Ayt SERPLoG] B Sa Tl T Aerea o
? é?ﬂﬁ@cﬂﬂéi&ﬂ[}ai&é?tlaﬂle\@ﬁllt eHerdoi ®y lreaeihg abky br éllpbﬁih)ése carboxyl
hereof 1s as defined above (e g. et hanesul f onat es,
SHopps Vitb e &t hanesul f onat es and et hanesul f onat es)
aryl sul fonates in which the aryl noiety thereof is as
defi ned above (e.g. benzenesulfonate or
p- Pedfoenibsiahfpdnaife)s pleembedlegicallypdatgable fsmmmlaswith a
su00|nates 30 citrates, ascorbates, tartra}
basicaariRresTY ilHlicsapRlymersRf thnpreseni dienuan ineludg dpprganic acid

sa@tls¥ﬁém£gl1%ﬂal'&lﬁlooleﬂz§tb@§c1§@élt e.c2h re&lﬁgrééﬁ%lﬁ roRoRidRiang

salts tanates and aspartate r ohal ogenat e
hylroiddisias )t sltlates, pactlooitds asul fates raatl phm@hate%r@:ﬁﬁdacﬁ& S54dGGuch
asplgl’;f/ef] zﬁggn%%l ona %es in which the lower alkyl moiety thereof is as defined above
(e.g. methanesulfonates, trifluoromethanesulfonates and ethanesulfonates),
arylsulfonates in which the aryl moiety thereof is as defined above (e.g.
benzenesulfonate or p-toluenesulfonate), acetates, malates, fumarates, succinates,
citrates, ascorbates, tartrates, oxalates and maleates; and amino acid salts such as
glycine salts, lysine salts, arginine salts, ornithine salts, glutamates and aspartates.

Hydrohalogenated acid salts are particularly preferred.
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15

36 Preferred exanples of the pharmacol ogically

acceptable salts forned wwth an acidic carboxyl group
w@e@gmsis00 n t he copol yners of the present i nvertT/are004/004134

include netal salts such & alkali netal salts (e g.

sodi um sal ts, potaSS|un1saIts and lithium salts

aI k aPiefesiedenamples pf hgipharmacolpgicaly ascrpiably selis &ﬁ&led with an
t

@%byﬂﬁa@  itsenf T @ o3 @eé o%uge[brgie ﬂnvm.tmntﬁgpude
msal $altsanch ascdbledhtmstal adts (e.pgodiuns @dltsspcﬁwsimmsaltsmnd dighinm

1 N alts (e,g.. ammoni um salts),k and organi c._anine
safts), plka @@a@h mtetf% gftlgﬁa& fricigm ks agd wéﬁwwﬁ}ﬁ%) fagtalsalts
S el Al e et FEReSURE oSt ff nickel sats and capaltsas;
aINnﬁEalthugh ag Boi gaeicsmhine saltsg(a@n amimmmmbatls) and organic amine

sa Pgt g?/tl agggl%g%as%lis dih ter I )?lt n n]ﬁ) morgllmlme salts, glucosamine salts,
plﬁh?@%ﬂe@tl@y Esﬁ‘&%‘dlt@ rélH}@exﬁ:@iahﬁne §altds qﬁl%tﬁ’ﬂﬂu@ﬁnﬁﬁ' shiis,

procail ne salts, di et hanol am ne 1

gtmntdemﬁzgplltghbﬁéylhwmahe, tga‘lhtykimW Wétnsapbcycéol@alykamme salts, N,N’-

tetr e hyl.amn
b R DR AT AR Rt et progeing seltulicsignglemine
sahg) N&eﬁzgalbheasthglaﬁﬁnmmts,aiblFsrazmé yaisne tamkthylangh@hidinalts and
salts, ornithine salts ut amat es and aspart at es.
trigflgsr PRt amnamedhane sa by ieal Pmeng 40 bt ahcisas glycine salts,
u f L Vent.

lyE‘iﬂEtsﬁlﬁi !a%ﬁx%l%er a t@u(ﬁ‘lfl{tﬁqe s:gid'tisé th %sging%%akégm%ﬂkélpﬂretal
sattoasd alkali eattaimetahsdltsafe p:hamdmrbpby:lﬁmfredof the invention

and is depicted in the definition of the copol ynmer

above as a unit of forrmula (1) or ,-a unit of formula

(1) n (hB Greserfi iRdalibg, dhe ShkturASmilols dfli'ﬁlﬁtvf Yelitfme! a

monomer starting mat'erial used in a 20 polymerization
cangtitetipnal vinkt of He wyolymes o ihsfineentiop @hcj/ mﬂept@tedﬂhehﬁ definition

esent i nvent i on. s the n|t

o PR PRARLs T mehShEFRu M g P [l T8
smeﬁedlmmﬂ’ B rivdtid 6@k oRL mehomhBiestatiss fiterial¥&atih an.

In the present invention, the phrase head-t o- head
palEaEERtien Teastins in thasynthesis o eqnoligmencdithe presest invention;

r .9 A . .

rafiEPUFRIRL 6 il {0l ?ofggm&l% Sidibdn i sfahide ApEgA SN Flkoent
m@hrdFﬁplolyﬁl'dr O (he@rékent m)(f&ltﬂﬁ. OH

—n-4

In the present invention, the phrase “head-to-head sequence” means that the
structural units represented by the formulae (I) and (II) are arranged as shown by the

following formula:

R1
|

CHQ'—'IC /(‘J"*{%ll
bh, O, G
l R® OH
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OtAlk-O-R2 (I1) 0) /m W 2004/ 085500

PCT/ JP2004/ 004134 37 In the present invention, the
w@booasgssihead-to-tail sequence” means that thePCT/JP2004/004134

structural units representéd by the fornmulae (1) and

(I'l) are arranged as shown by the f{ollow ng fornula:

R I thgpresentimyaniien, tml@&@ ‘bewy- toztaé-‘lem@nq AmRarng) thagghe
St&llc{dr?lyu%gé g P é‘lhsg H?eh %?' mac o g.ﬁg gbl c ce ptgHgP%Ja P?Vém by the
follbwiredbrmealy: be alternatlng copolyners or random

copol yners. Alternating copolyners are those in which

the ratio of the structural units of forrmula (I) to

the 10 structural unitg of forrmula (I1) is 1:1 and the
structural units represented by &he formula (1) and

the structural units répresentgd bg-d he formula (11)

are arranged in an al 'éer natl ngohead- t o- head sequence,

an al ternating head-toj % k%equence or an

al ternating m xed sequenc heatiDt o- head and

head-to-tail. Random co)pol yn8rs are those in which

the structural units represented by the formula (1)

and the structural 15 units represented by the formnul a

(1') manep ﬁ%éxﬂnﬂ@ﬁtlblﬂ tRe Eé}i&ﬁ%‘%@ ﬁﬁdlﬁlﬁh‘}ﬁlacdlﬂgﬂéﬁlﬁ RcBHank

|nvent|on the "conposition ratio" is the average
saitathegeqﬁﬁnqym alﬁqmabeg cofolgmens or mmlbmmpphymee@réhemmg

fornul t r, of s ct ural. ~uni
e BE STt IR PR R el o e
stiicBe&Ninits BY Sl (11) WEN aad 26 SRR Rits | !ré})resented by the
substantially an alternating copol ymer,

fosrgpula () and dhe ?tatcmawaqs repsesgntpd yx»h@fpr@u!?d& aymaFanged g an
al eﬁ{b‘{jﬁmh‘%%’&l %&ﬂp@taﬁ ’altelshﬁhga p?&d’-t%-tﬁft’i’l o(ﬁl%nés/egtlglj dﬁd

co o present 1 nven
alrﬁa’(atmolnﬁ Elbteqpamdelctfﬂtbat l«yhd&mnti tdad-aadil. Wpﬂ@ﬁlcbyolﬁfﬁlers are
of from10:1 to 1: f er abl

‘hf’%‘ﬁw“slmih {hg ‘?““%igf‘ﬂ%ﬁf"és IeBpegFIHE b {herprmy 9@ pd the sprugaral
unf]itrsg' rgrgs_e%te% byR€ f8RRNa QDS ¥d il o tahdBhntAGhentel OF

In the present invention, the “composition ratio” is the average ratio of the
number of structural units represented by formula (I) to the number of structural vnits
represented by formula (IT) in a copolymer of the present invention. When a
copolymer is substantially an alternating copolymer, the composition ratio will be 1:1.
When a copolymer is a random copolymer, however, said ratio can be varied. In the
copolymers of the present invention, said ratio is not particularly limited, and
typically it might be in a range of from 10:1 to 1:10; preferably from 3:1 to 1:8, more
preferably from 2:1 to 1:2 or 1:2 to 1:6, and most preferably it is either 1:1 or from 1:2
to 1:4. It should be noted that the composition ratio values inevitably vary somewhat
depending on slight changes in startirig materials, polymerisation conditions and the
like. As a result, the composition ratios given are approximate values; variations of
up to +30% on the values for the composition ratios given above are still considered

to be within the scope of said ratios.
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25 to 1:4. It should be noted that the conposition
rati o values inevitably vary sonewhat dependi ng on

W@ baoglogssehhanges in starting nmaterials, polynmerPGHIP2004/004134
conditions and the Iike. B8 a result, the conposition

rati os given _are approxi mate val ues; variations of up
to 3bbgCPositionyatiq ekthe @ppqlﬁ@emﬂmrﬁseahnwaw%cagmen

e P Mo T T Gt BB HeBi R SR oo

cohitent obtip@spdlymar ambligity ¢dnductometricrtitration | the hietepih ameio

[ nventl on can, be eterm ne usj n n apal yti cal
reqWiEingtRR RIEPATRROTRE & FTHESAEnAL ﬂ%«"a@apls@gwﬁycﬁ%if cqp@htr%t(w-
Rbfs éﬁ)g eﬁ%%%ﬁgafolﬁgﬁ@h{e%?axm%pﬁ eﬂgamﬁea lof b 'sglﬁtﬁﬁ%sgﬁ]g the

eterm tiron Tequl preparatio

cqrwspmlmgwdl@ymrqopekyeiey smmdwm&m mmmageuof ¢he 5

rosnfeyisaits Pt S5 ARl hin B s For BT ipposs oo

déﬁéﬁﬂﬁﬁ’é e REmPORAbIY RO l@ﬁ@qn@f&io%n?ﬂﬁmmaom a know edge
of the formula weights of each ot the structural

=

units of said copol yner, is possible to determne
ng the follow ng fornula: 10

RHEFF@TP??@/@E%?? %B)ggj Cx FWi) wherein Ri is the

average nunber of structural units (1), Ri is the

average nunmber of structural units SFé!)' Cis the
}is

wherepdiijs therayersee ke of srugiyeal oLy (thrBYerage, numper of
<R[ ) Ao b ShEhedriiebod el Gn o

isthd ijonntﬂarvmlgitloﬁ thet stesctupdlemitl (Branddi Vgt is the f@m’pﬂh yeimht ofthe
de erlm ne a relative nolecular weight again t
stpygippral gnit{IL tandard conpound which contain , a sinilar
structure to that of said polyner and has a known
absol ute nol ecul ar wei ght value. 20 Such an eval uation
mst hGendrallyptheencleswar v eizhtef adtlpmer i dtiieunin@ﬂ as heelative
LG Bt R o PSR S DB
stﬁ@n@é YomBht cFfsaidRe@nér AndiRE b kQBwh Sbdolkee ni’(ﬁédﬁ@ar'%’igm KaRe.
% gel filtration chromatography using a

nﬁgamﬁmmggogb%@ﬁtm@em@@ eterminaligh o ﬁglgolecular weight
nnﬁl{r@,@ﬂ@&,ﬂl,&%&g}ipg ) ru%,? YEIFD{IPI? gel, the elution

‘conditrons an he "poly AOWA absol ut e nol ecul ar

wei ght used as the conparison can be appropriately

ch OS'? ne gyerafvlg ?noqgcru ac')rrlvcg];htoorf ?lgen&rp%lysr’rll%r Iolf pyess’lel?tgm\l/(err]l%\gg is the
value measured by gel filtration chromatography using a polymer having known
absolute molecular weight as a standard compound. The nature of the gel, the elution
conditions and the polymer of known absolute molecular weight used as the
comparison can be appropriately chosen by the person of ordinary skill using known
techniques and general knowledge, e.g. see “Comprehensive Polymér Science”, pub. -
Pergamon Press (Oxford) 1989. The standard compound used for comparison
purposes is preferably a polymer having a similar structure and properties. For the
copolymers of the present invention, the side chain portion is considered to be a
characteristic structure. Therefore, the standard compound used for comparison is

preferably a polymer containing a similar structure to that of the side chain portion of
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techni ques and general know edge, e.g. see
" Conpr ehensi ve Pol yner Science", pub. Perganon Press
wQ@ oofosdpo 1989. The standard conpound used f orPCT/JP2004/004134
conpari son 30 purposes is pﬂeferably a polyner havi ng
a simlar structure and properties.
theeqpelymasiof therpreseat wwelstmwhcvf»@@ﬁ@rasﬁmdq%laéwegh& P e
0
Bl R o o Gy pey RO AE o hytene plycol)
conparison is preferably a polyner containing a
simlar structure to that of the side chain gg{tlon of

wWo An e rrgssabmyertion; theo@yeragudegaece %fg)omée%l yitep aygrage
ST e
prmmpmumhousaﬂ iti is thee qyafa)g(a auimjvbemfstlgbgueai Iu)nts inl said ¢npolymer. It
ion, . the "ave

t
is fleiFmine onfhe oIS OL s s 5@@9@% i aft heifePelsgitEd b
foRIY W% n%lﬁsa(‘jﬂ é&@h Qf the REu&hfal Ghid & saﬂf’doﬁ)ﬁly‘rﬂbr taﬁ‘@ the composition

cop ol pr esent i nventi on . is the
ram/ef tzhg etmcnlnltalsun@fof§aldmpukyaier uithe $a werags aiﬁgire@ @bol yner.

pobtmaeéisa}i dot cgm)gfg}er Pﬁ Ew Cpai)sgpg%?ntlopﬁ%vm]g 5 rrPru Pral units I and

11 ¥@i théatcudite @ adifly Qe foG@vmpfoghnaal units of said
. copol yner and the conposition ratio of the structural
units of said copolyner The "average degree of 10
ri 18 I rgesent
A‘%ﬁ%ﬁfgjﬁ%&ﬁtﬁ@ me?fs?tr uct %Jé u{])f {R i IFlwu lﬁf) can be
cal cul ated using the follow ng fornul a: Average degree

of paqlyperisation = M/ (FW + FWi x_Rii 5.,
WA QG SRe Perigranaloey \@ﬂ&m %fRiw %?P(\YQ\'é?ﬁthb?gq ﬁ%‘én are the
fofHQ I‘,y ia foF WhetASHdndE Wrdcu?rﬁpuﬁlpq anfl ?frr&ﬂe%tﬁ“@lf 9hd &i hod Rii

eac “the structural units and respectively and
re@eqeam dlerropome:mcﬁssanttutdi enpx bpmdr H |1roﬂrs copolsmeucilovlaled from
in the co .at from the
the, BWBBéﬂ ?T%ﬁt'? éctr’lnéf'r'(?:bﬁﬁb% t‘l on[Pr‘*a? s Slﬂ” Fﬁg Pii; Pi
+ Rii =1). 20 In the above fornmula for det er mi ni ng
the average degree of polynerisation of a copolyner,
of tlhéh¢)@'@3’élﬁ@ml\i&/fﬂﬂdﬁ@mnmlﬂ@th@@F’@I@c@fl%f@@fdmllﬂﬁgmﬁaﬂgh of
Juet ur al .uni

a 10 vn‘[ler n{ El}.ﬁrrcsen n< Prlflmn the - faglﬁ: offlﬁ]eeco pn”ﬂg% rgl?]«l ?f:tlﬁl ar

copol yner ’ and

Qtﬁub@lrﬁtuihuﬁ 11} 51 @}er:lgfa;l Iﬁfﬂe@.ﬂﬁt \ﬂélghﬂlﬁ 1Iiiet‘@roll§lmlﬁdma$he formu]'i
dlscussed above. | n order to so, it is necessar

welghts of H’érséfuﬁ‘ﬁéal eBity eihbs %e%h‘iﬂ asrdiopsssg abovsy sléd)fg?éo
R A e s o LY
anerapodlysedr gmindl ysed odlcotel ysed icbpdlmes(pasitiably the pairgspending
T I T M R AR TS
the preparation of the copolymer of the present invention is of known composition,
these values can be determined without the need for analysis. The average degree of -
polymerization in the copolymers of the present invention is not particularly limited.
Typically, it is in a range of from 5 to 200; preferably it is from 5 to 50; more |
preferably from 5 to 20 or 20 to 30 or 30 to 40.

In the copolymers of the present invention, the structural units of formula (II)

can comprise at least one structural unit of formula (II) wherein R? is an optionally
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t hese val ues can be determ ned wi thout the need for

anal ysis. The average degree of polynerization in the
wa@opalogiteo s of the present invention is not PCT/JP2004/004134

particularly limted. 30 Wpically, it is in a range

of from5 to 200, preferably it is from5 to 50; nore
substétpicd AYOxy fF A IEaving fromdrto Brarkyn3gomss, ag@piignally supsfituted
ar&{betx g?(ﬁlgl (%f%é%ffegﬁfg? Ot?ﬁmﬁ? ﬁ{«]:tfpwmg nﬁﬁ@ﬁi antdl'b%tlonal%y at least
oleesittuedl anﬁtrasp:eseuteal byuhé forafuld @) idh }RQ) is\ahstaixy

is an opti onl%ﬂ WO 2004/ 085500 PCT Jg2004/0 4134 4q
Thgxedip betytesn tha Sdelrrg s rapssachigd oy #phich R isa
h P Qfa a1 b g

RBlRero P REcag SHieleplathicd oF [ @IGRLR PhicRR i
arad)ptioaa]ﬂ;y substitatesit alm}lgrahp,unloptmmmye&ubsﬁtetdd layyld)*tyegroup ora

 iofp et b i g R RS i et %0 1 e b o By

adithind old dakochiy1 phhupleofni oF e Sogerglh X hisnY %ﬁnd the

structural units represented by the fornul a in
conidiiethmeic tigratign aoétfnoohaknqulsdumwﬁ the fagthudd Wgngiltsgf oagh, of the

st RolnfiP 3t 2y oIS pbt 4 Sl PO (@ By SR possivle

tol deGeriyd 1t JgdislysRiraGo HBYA usial e followthg foemelar boxyl
group content of the copol yner (mol/g) by
conductonetric titration and froma know edge of the
formul a wel ghts Bhosagy ahatni ts of
sai d copol‘ymer bove),
it is posHrAl e t@RidRi)er[@ n@&FWL)ihy BRMaiys1G00jatio H :
A using the followng formula: A = 2000 x (Rii/R) - C
X [FW + FWi x (Rii/R)] HA(Ri/R) x [CX

whé? Wrﬁ)l' I3, 5 (e Vﬂj}d)ml*mlg’gm Rl 1RO BE &L hpitsitiof iR, T8 he
hydrol ysi's rat’io, : Is th ecoﬁposmlon ratio,

cargoxyh groupammanwf the omlmm(mcvltgﬂ F'We 1331d)p ddrymda wewht of the

@t&n?l{‘i'!‘llé g%i" (\T)E@g‘i’llé ls':léhf ﬁfgl" ’«IO‘ b t’f,llﬁ‘li\l\l%l)éﬁ at -“ urb u;l_thqif) HWTEJII ?’ iz
Ost arnuqiw@u e fonﬁhla)we %ﬁEfb‘f KIRJ drubrdl uni'{lﬂanhef(%w ga) isian

is the Tormula weight of the structural unit
optiraaly submtitutesd alko:p0gropr.isomatipyally substitnisd anylerkegweyp or a
30 t;l stuted aryl oxy group or a
19{1 9 frer“ggifggén F%Mht ﬁﬁsgor mula -4T-. F'S. Preferred
ranges for the hydrol yS|s ratlo are 5 5 to O 10 4 6
to 0;10, 3:7 to :
shoulgieediangss f?vnta? ht'qif@lxﬁgﬁdaw 9@.335 FOaQ .19 %FQJ%«;Q L3 ©
005 FBLY M8 ST bnlFPSEASRH 1R 1 ARy SO AR lues
in starting materials, react
inevitably vary somewhat depending on slight changes in starting materials, reaction

conditions and the like. As a result, the hydrolysis ratios stated in the present
application are approximate values; variations of up to +30% on the values for the
hydrolysis ratios stated in the present application are still considered to be within the -

scope of said ratios.

The molecular size of the copolymers of the invention can be measured using
known analytical techniques such as size exclusion chromatography using proteins of
known molecular size as standards (Examples 15 and 16 below provide examples of

the use of such a technique). Using size exclusion chromatography, the molecular
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conditions and the like. As a result, the hydrolysis

rati os stated in the present application are
wapprosisnmt e val ues; variations of up to 30% oOPCT/BR2004/004134

val ues for the hydrolysis+4tatios stated in the

_present application are still considered to be w thin
sizerf a copelyIchts Euenas ity Htekes radiushke the PEstNtanvestion the
mp RSP TR iyl i A DA 05 3, TRARAG g Shales
rading ofrthic @gpelpimgrsusfitingpresat eivestiaf is dGhowwor sk gorefesabl pit 1€7.3

as standards (Exanpl) es. 15 and 16_bel ow provyi de .
nrg Ok ?aé‘éOfSPfef?IE@YHE’é Oot n9$E fesg 42 ewrﬁrdﬁ%qr%mﬂ@r Lyspeor it
is 8¢ hatSE OREGRI DR 09TAPHY1 5148 7R, ecul ar WD 2004/ 085500
ISPCTH]ﬁ%%gM?OOMM 41 g’lyze %$7a copol ymer is given as

its Stokes radius. In the present invention, the

7 i (e P e eGP ERES R BG sepeip e i thereSt ofthe fresent
inGERRJInYAR bE oBthinkh @)7/ RISARSHIE chpbi GAbiiMioh $e2tidn RADWVA td BDSo
preferably it is 7.3 nmor |less, nore preferably it

skillbedgn 2hearh[ses, foreesample, 7Campeshensive Polymgr Scianecesrpublighed by
or_it 1.S/A £a of. from3.1 to 6.2 nma O 10

Pffamin PrebO i NP1 ing itk e hugs SRy Rlea by tné

foﬂ@@ﬁfgtfahhﬁa§givl)anabvyeof of the present invention can
be obtai ned by a suitable copolynerization reaction
known to those skilled in the art [see, for exanple,
" Conpr ehensi ve Rol ymer Sci ence" published by 10
Per gamon Prgss (Oxford) in 1989] usingpstanting
nmononer s regr?e‘é nted by the following forjmulae (1V)
and (V): Rl i 1 HCCCH 1H2 0=] C®COGA k_O-R2
R OH rn (IV.)](A/)\ 15 (wherein m Al, knd R, R2
and R3 are as 4inred)-rtbove). In order fo ¥btain a
copol ymer having‘'a parjicul ar desired average degree
of polynerizatiogpyor nolecular weight, phe obtained
copol ymer may be fractionated using gel filtration
chr omat ogr aphy.

(wherein m, Alk, and Rl, R? and R? are as defined above). In order to obtain a

copolymer having a particular desired average degree of polymerization or molecular
weight, the obtained copolymer may be fractionated vsing gel filtration

chromatography.

The monomers are known in the art or can easily be obtained according to a
method well known to those skilled in the art [see, for example, J.M. Harris,
“Laboratory synthesis of polyethylene glycol derivatives”, Rev. Macromol. Chem.
Phys. C25, 326-373 (1985) and Japanese Patent No 2621308]. Monomers
represented by the formula (V) can be easily obtained by subjecting maleic anhydride
to one or more reactions selected from the group consisting of (a) hydrolysis, (b)

ammonolysis, (c) aminolysis and (d) alcoholysis.
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20 The nononers are known in the art or can easily be
obt ai ned according to a nethod well known to those
wahkoklogsdoo n t he art [see, for exanple, J.M HapP€T/3P2004/004134

"Laboratory synthesis of pakyethyl ene gl ycol
derivatives", Rev. Micronmol. Chem  Phys. C25, 326-373
( 198hMeragtivelia g £apelympn premphavmacglogicaliigacceppble felf Sereof can
r . . by | ) 1: . i i
s RATRO S Rtk e LPBEM (S BR Dhgt bl P kGARFy
infaadpbliyares whidhaohedns aoronstimtigndwaits,onsi sting of (a)
hydrol ysis, (b) ammnolysis, (c) am nolysis and (d)
(a}] c oMwI 9y dpare Swtlzr@bum@ss%ebm@%ww@m Qlitfergnt fxom each
t ] Pﬁ% col-ogically
Otg%:rcaglgta ?ﬁéﬁé)ff\?%réﬁe&%?g;g%{ﬂggﬁ& {lkaz(lo ta\?ﬁed by subj ecting
one or nore carboxylic anhydride noieties of formula
(I'11) in a copolymer which contains, as
constitutional units, If(a) one or nore structural units
whi ch may be the—-cHge-®@r—e+fferent from@ach 5 other
and which are represedted by the formula (I) below R1
-CH2- i (1) iR \Y OBk G-R2 m wherein: m Ak, Rl
and R2 are as defined Jabove,\and 10 (b) said
structural unit con‘pri(}-?,«l@—a) boxyl i ¢ anhydri de
nmoi ety of formula (I11): CH (Il11) 0 0 0 to one
or nore _reactions selected fFfbmthe group consisting
whdreint ) hydrolysis, (ii) 15 amonolysis, (iii)
am nol ysi s and (iv) al coholysis. The starting
copohy i R ad Ragre asrlefisebtbaverandl ae (1) and (111) are

ok Mk 6 ST Tl by B BB ol SRR nkE G

NOF Corporation) or can be easily prepared according

to a nethod well knovm;lti %ﬁe skilled in the art
[see, for exanple, Yo il et al., "Polyethylene
gl ycol derivative f (i)
Cc C =
/" / \\
o Ny X

{0 one or more reactions selected from the gronp concisting of (i) hydrolysis, (ii)
ammonolysis, (iii) am‘inolysis and (iv) alcoholysis. The starting copolymers having
units of formulae (I) and (III) are either well known in the art (for example,
copolymers such as AM-0530K and AM-1510K can be purchased from NOF
Corporation) or can be easily prepared according to a method well known to those
skilled in the art [see, for example, Yoshimoto et al., “Polyethylene glycol derivative-
modified cholesterol oxidase soluble and active in benzene”, Biochem. Biophys. Res.
Comm. 148, 876-882 (1987), Japanse Patent No r2621308, Japanese Patent
Application Publication No. 2003-105040 and Japanese Patent Application
Publication No. 2003-105003].

To obtain a copolymer having a desired average degree of polymerazation or
desired molecular weight, the obtained copolymer may be fractionated by gel

filtration chromatography.
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20 nodi fied chol esterol oxidase soluble and active in
benzene", Biochem Biophys. Res. Comm 148, 876-882
wQ 198/h3550d0 apanse Patent No 2621308, Japanese PRCEOR2004/004134
Application Publication No432003-105040 and Japanese
Patent Application Publication No. 2003-105003]. 25
To obtain a copolynmer having a desired average degree
of I ' : | r I .
obt A EE R, cob B3R bR et inf iy Bt A b e Wbt
byf dubjecting ome aximorERiat@xglid ¥nhydde 8dddt 38 65 ffdmula (11I) to one or
PCT/ JP2004/ 00%1%4 43 | n the resgzﬁ [ nvg@ti EQ .
mesIBAiRBRT telested amhegionp consistingiod Al) Exfobisisy i) anaenolysis,

DavPLoIdL re carboxylic anhydride

Oﬁgletpﬁs g# ggfnu?ﬁg¥£?l) to one or nore reactions
sel ect ed fromthe group consi st ng of (i) hydrolysis,
(i) amno Si.s an

S comano e Ty hripn shutiohs R et e Sprybe iegdpmota

catBRYBic dnllydhide %Rﬂ&ty%g f('irﬁﬁl%{ (aﬁ? with v@aterqa I dthfetural unit of
anhydri de noi e{ f or mul with water to give a

fosmmladiwhereimR{ 1saf hydfr@ryngrbep (The) nmr@méutlm Roual yydrolysis

f th 1
repdidont S B e s 5 BEM S oAb yfgoy
thasdekiladn @aronl y enpl oyed by those skilled in the

art. Exanples of a suitable solvent to be used in the

hydrol ysis reaction include: water; ethers such as

di et ﬁ%{mlﬂ%;&rc? su‘fit'a I%%vagﬁ athé)%tug dm Jhghiﬁpﬁfs% 1@9 nclude

di oxan oxy et I et
wdﬂerretﬂ&ysl sueh Iasdxethyﬂl dthamdﬂie(spremd fethees, tedmhyﬂmfumﬁ dloxane

thIf di_ met hyl acet am de,
dlme ang? o) 6 54150 S R A RS SURR S and
; @5@ NWTHE}HSLHSJ%IQMnhaEfW fr.dife 1SS Bimiad 18MShy12at er

ane are preferred. 20 The reagent to be used
p}irmlsiund: a*{}h;etlvydpmqhdmonmarelrher smatilgmha@hokmrlgmidze maf these

E n F_er(erlrs no nece. s—;. ity to add e_:tra, eater. A-
Ol AN ¢ BN R BE added for the  purpose of

accel er atl ng the reaction. Exanples of such a base
i nclude: inorganic bases such as al kali netal
car bbkeatcegen(t ¢&0 @‘:‘ useéo%ismwbtyawﬁ@h Af &atqyds wsediag the solvent, then

1h(ﬁ;rq'{:}p a0 %E‘:eﬁm ntn ald!rlt | q .m 2 quﬁl}f,gl%% tki in'a,n%tﬁ %J-I% gnig{ the

Togencé*r onates ogéncar

PRPbRSE Ialﬂiﬁléﬁt@ifﬂ@em&ﬁmb@nﬂt smplaglof fhichlattmse mclude morcramc
hydr o encarbonate) al kali net al %drldes
bflSF% sichas AlraH erdal cathomaler f/@ir $odEm o Baetmtaﬁﬁwm carbonate

rm/ﬂjtﬂiuq{aéarbonate), alkali metal hydrogencarbonates (e.g., sodium
hydrogencarbonate, potassium hydrogencarbonate and lithium hydrogencarbonate),
alkali metal hydrides (e.g., lithium hydride, sodium hydride and potassium hydride),
alkali metal hydroxides (e.g., sodium hydroxide, potassium hydroxide, barium
hydroxide and lithium hydroxide), alkali metal fluorides (e.g., sodium fluoride and
potassium ﬂuofide); and organic bases such as alkali metal alkoxides (e.g., sodium
methoxide, sodium ethoxide, potassium methoxide, potassium ethoxide, potassium t-
butoxide and lithium methoxide), N-methylmorpholine, triethylamine, tripropylainine,
tributylamine, diisopropylethylamine, dicyclohexylamine, N-methylpiperidine,
pyridine, 4-pyrrolidinopyridine, picoline, 4-(N,N-dimethylamino)pyridine, 2,6-di(t-
butyl)-4-methylpyridine, quinoline, N,N-dimethylaniline, N,N-diethylaniline, 1,5-
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al kali nmetal hydroxides (e.g., sodium hydroxide,
pot assi um hydr oxi de, barium hydroxi de and Iithium

wohyanosisoe), al kali nmetal fluorides (e.g., sodPOIVIP2004/004134

fluoride and potassiumfl daéride); and organi c bases
such as_al kali netal aIkOX|des

bt ot ot DTN S s ig sl A BABCO) and
1 99&2&@1&@@4@&@% grgér g:{:éw L) th?ér'élt lg‘%éﬁsd %%mt Haktdiirem

preferpd apd pyidineis mast ptuﬁéryécﬁrmmlﬁs refiard; dios tlplyd mbthcy thatrwhere the

hy%lr(gﬁ% ?ﬂlglfl lamﬁeﬁapq{g ctfﬂrpélﬁﬁrlf ea gelngg of aB e t ere is no
ne@es(sh#r%éjdd‘ﬁszﬂ&' am no) pyri di ne, 2, 6- di (t-

but y1) - 4- net hyl pyri di ne, quinoline,

N, N-di met hyl ani |l i ne, N, N-di ethyl ani line, 1,5 WD

2004/.085500 PCT/ JP2004/ 004134
di az ﬁaoa[t%n@ereﬁuﬁwr@s ﬁ%enérmn th siprteLomRopyd ped the

| re&%mi2 ol 1s%ﬁélﬂﬁn(tlm%g@ off#6m 0 t0 100°C and Ejr)eferably in the Jange of

8-'di azabi cycl o[ 5. 470] undec- 7- ene
frdna%so 60t@ani c bases are preferr ed and pyri di ne | S
nost preferred. In this regard, it is to be noted that
where the hydrolysis reaction proceeds satisfactorily
int i
add T paasen s iBlg Bl e ncloh RIIRERGS K shine
coorpouhé, th¢ magémgnd thegondhdf sodcent heed, betdgesitally butheirgnge of

usyal ly int range qof to refes

frd Dl s s P Gt bR Pagoh s b
varies dependi ng on the reaction tenperature, the
starting onpound, the reagent and the kind of

sol vafier wtlc@mf thesreaetinm the dewrftdn@mmlgé opthe ydpnysio
rc tﬁlﬂtrgﬁ b% ?qng Aedcﬂ?ﬂsm %Hed T%Etié Sl l?ur¥ by rtrmrﬁ‘efentﬁ\?lg][erﬁelﬁmd 8Wn to

R Co et

the pagbn Gilled nahees) Fek: QDS Whtre O 1tan D £:abiyEll @iy 6icSan be
reaction can be jsolated fromthe reaction m xture by

copdensad aripg anulirafiliration mematmang end thee ffﬁ@fr‘s‘ilﬁﬁdslk|“Maé13jlh|“r§"lf“"“1
cotlﬁb%uﬂ& bf thF%%:ﬁon nﬁﬂp%:ﬁ ' thb H@sﬁeﬂ%ﬂl‘r{p@ﬂ d L% dsl as a

xture can condense u5|ng an u tratlon
scﬁ[ﬁﬁht\&ﬂ@u&ﬁdlaﬁbh drerdof edees 1lid tedetvoediutr ammilfﬁdfmeiah af getteins.
conpound of the reaction. Alternatively, the desired
conmpound can be used as a 20 sol ution without

i sol-pfd &'@u&d“@&ﬁ&funﬂﬂﬁ&%ﬁt&mé@ ift r&c@ﬁaf&s eth 8 Ofurther purlflcd by a
modi fication of proteins. The desiréd compound thu

ccmbjcrameuec:hlﬁqumels sarfgr cxempld gelf ﬁll]fﬂlahell clpomafageaphlyy Ta

| . .
O RPN SR B SRy orBs utites fPLaeamemabipization o
delyd MdleduRaiveight)lthd pelefiddr @ehpaved aB§ bdgaikRe fRktionated using

pal yneri zati on or
gel filtration chromatography.

In the present invention, “ammonolysis” means a ring opening reaction of a
carboxylic anhydride moiety of formula (IIT) with ammonia to give a moiety of
formula (II) wherein R? is an amino group. The nature of the actual ammonolysis
reaction is not particularly limited as long as it is a method commonly employed by

those skilled in the art.



10

30

25 desired nol ecul ar weight, the purified conpound nay
be further fractionated using gel filtration
W(alztmmﬁsmgr aphy. In the present invention, PCT/JP2004/004134
"amonol ysi s" neans a ring+4dpeni ng reaction of a
car boxyl i c anhydride noiety of formula III&.mﬁtg} )
anmdiiaERles ofjasuitablespluent tepe yspdrigelnge: aw%?rs; flsSHeh 35 dgthyl
OtéBah t
etﬁe? ﬂ@o?x‘%?f’etﬂ&, tehiat %_ ngflugfﬁxﬁ g%'o‘%axg{,tdlﬁxggtrx@f)f “@%ne and éethylene
gly@mg1mhyltethes aldrmlﬂeuzbmbamfmhmmdmﬂ\b e:tlmb;hylfbhmamde N,N-
skilled in tﬁlg art 4/ 0 P2004/O 4134
dippst hzl@ﬁ Srety ol oo o B IRS LI H0BE b ude:
he‘ﬁ@tﬁ@t‘h 1@&1&6&@%&&6@%&% Qbﬂlven@t\pﬁﬁn ordiibSRR afkferred. It
et her; "tetrahydrofuran, dioxane, di nmethoxyethane, and
is ¢ gt mtbcéthst thg|rgageht tdlbn;mshymamalse tbe uaertlassthe sidseduch as
formam de, N, N-di net hyl formanm de, N, N
di met hyl acet am de, N-nethyl -2-pyrrolidone,
N et YA I dfQlitsh18 RGeS i B used include ammonia gas and ammonia
hexanet hyl phosphorotriam de. O these sol vents, water
wager, dhdrmmeniaris ppferekred. 1t is to be noted that the
reagent to be used may al so be used as the sol vent.
Exanpl es of suitable reagents to be used include
amMUThcregaibnaadpaaimniaies Wepaidingediriha stmivigamatsrial and the
preferred. 10 The reaction tenperature varies
repgepb iyl isgisudlst mdheragee phiomedl tori0QF C and preirsably da erpnge of
but ally in the range of fromO to 100C and
é\oé?é‘g&(; in the range of from 10 to 40C. 15 The
reaction tinme varies depending on the reaction
tenperature, the starting conpound, the reagent and
t he Khargagsiondine earies depending @n fhe repstian fsperatitsethe siogang
o . ngh BLEL SLAR .
ccpoubliIf fotshheath LRy o 47V BP0 G, BB 2 of
frstuhanrmates o3 dieandgsifendlcanhorinde of frbmes mmpmolaylmlﬁs.
20 reaction can be isolated fromthe reaction m xture
by a conventional nethod known to e _~ anple, the
pers f
o AR BSbr t hO R, wfesh B U At A rfionolysis
rebdtontcan detisobaepramdhe (ahl;tlcm mh‘gtenesbvtma'cmugﬂtlcmahmnihod L_nown to

B RRBhSELT B 481  EdF B 010 B Ve ‘2% Fedar kY a
\V%%E? u? Eg kARvE: th FsoBAE [HeQbkgLonRARA: $1CH1598 ehirbd BNSsemi-
permeable membrane by the use of an acid such as an aqueous acetic acid solution to
remove excess ammonia (the dialysis is carried out under such conditions that the
reaction mixture solution does not become acidic, adding water as necessary),
followed by condensation using an ultrafiltration membrane and then freeze-drying of
the condensate thus obtained; or (2) addition of an aqueous sodium hydroxide solution
and an immiscible organic solvent such as diethyl ether, shaking the resulting mixture
(shaking may be carried out two or more times, as necessary) and then the separated
aqueous layer containing the target compound is freeze-dried to obtain the target
compound. Alternatively, the desired compound can be used as a solution without

isolation thereof where it is to be used for modification of proteins.
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25 reaction m xture solution does not becone acidic,
addi ng water as necessary), followed by condensation
waigiongsam ul trafiltrati on nmenbrane and then  PCT/JP2004/004134
freeze-drying of the condefsate thus obtained; or (2)
addi tjon of an aqueous sodi um hydroxi de solutron and
an i hhA 4Sired corBpd; thussohizined, ikRrCRssay Qrbbhiprthex mrﬁed by a
i3l feBifnigESich a8 GofLAIHIE ¢ hb r
C%Bt@llﬁt wo or n% € ﬁgso é‘f@%ﬁﬁ t e(%?tiﬁ' o
olﬂmparcmnmdumbhaqmgm partilcalyredesamdl hmmgm@egrdmeoﬁmﬂgmrization or

compound js fr drldtoobtnhtret, )
ISR B IR etsih by Diie compogad Mg BB drstemetusing
ol $8GatRR ArciRdtdglapiy W thout isolation thereof where it

Is to be used or rrodrfrcatron of proteins. WO

2004/ 085500 PCT/ JP2004/ 004134 46 The desired corrpound

t hus if. n cessa can .be further purif

by o0t SR B oo ne AR thm B OF e Yoty e g
cdtdih b@ideaal @lhrswmbmﬂﬂagm)ywh&@m ot aihgddx§ %mguﬁdr result of the
having a particul ar desired average degree o

hyshplysie pf soars whtsorf fomawdp (184 mrﬁreesearrl@g nm@mghby walee present in
thgg{ilbgzﬁt%‘? tr?eo g 'E‘dIt'EHX lﬁ?rls‘:)%%%@?efittﬁét%cﬂalsgﬁgg% o#&ééﬂ?

hr onat
tatgeecdirﬁp(gmtl fopifrmﬁumﬂ Mragehe arrrmnol ysis reaction can
contain structural units of formula (11) wherein R3 is
a hydroxy group as a result of the hydrolysis of some

uni tg, pé gfe@éﬂpﬁh\%nﬁbﬁ I“)an‘r'lﬂblfshse’ Ml E‘% c{]ﬁhﬁrr 'r@z{cug)f ofa

wat er sent in he sol vent or t
cagbanylid aalll)mmb engictyed fordmada @l aséh amamibe t(ﬁgided m(netty loé

t gl f t
rorR i SRR it robEiBt (e N REGrussBaithgrPaCets b
d¥ined ab&a! bk WahGe 8PN QEueRaiMbELY IQ.'IF (iR 'imﬂ'h%aﬂirhla}lv limited

with an amne to give a noiet “of 15 formula (I

aslpeg ad ihisremehiod cgmapliotmplop el athopretiticd intbe elrtn R4
and RS are as defined above. The nature of the actual
am nolysis reaction is not particularly limted as

| ongEasnplés dfsa @uitableROM eaIR ML RERIAOY RSt EtHekOSCh as diethyl
skilled in the art, Exanples of a suitable solvent to

cthe. didsoarapat fthere fetipy dpfuran. Winsane. dimethoxntbansy pnd digthylene

1€ & I r h et )l ide. T7.147-
S0l YT N O 1

digtehigiaceandd@ iN-deshy3-2epyradidbng, rbmete/]dyrrolidinone and

T, 1T-dj | forma
he&@%?ﬁlﬂg é?ﬁla’éll(gl %@?Wﬁ\’gnﬁy\wﬂgr prydigsane are preferred. It

islo e H&E@Ma@ﬂerr%%eq{ {d)q{éeus@('i‘ 9139%1%0 be used as the solvent,
anmet hyl phosphorot ri am de. hese sol vents, water or

di oxane are preferred It | s to be noted that the

rea net regé)en? fo be gsed n%ylousl %egeendlél %sgn fie r}apuere% lh\é%]rtgét group
of formula -NR*R®, Amines typically used include include methylamine,
dimethylamine, ethylamine, diethylamine, 2-hydroxyethylamine, di-2-
hydroxyethylamine, n-propylamine, di-n-propylamine, isopropylamine,
diisopropylamine, 1-amino-2-propanol and 2-hydroxyisopropylamine, and aqueous
solutions thereof. Of these reagents, preferred reagents include an aqueous
dimethylamine solution and 1-amino-2-propanol; an aqueous dimethylamine solution

is most preferred.
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25 The reagent to be used obvi ously depends upon the
nature of the target group of fornula -NRARS. Am nes

wo ypHo83shy used i nclude include nethylanm ne, PCT/JP2004/004134
di met hyl ami ne, et hyl am ne, 4di-et hyl ami ne,
2- hydr oxyet hyl am ne, di-2- hydr oxyet hyl am ne,
n- er@ﬁﬂoﬁéemE‘FmWf%Y%W depAnding qnsiBp Sgpingaempoundand the

di |
rebachl BRSBTS B R R SR D eyt range of
ﬁ&ﬁ@hQ@ﬁO%ﬁf t hese reagents preferred reagents include
an aqueous di net hyl am ne sol ution and
1- am no- 2- propanol ; an aqueous di met hyl am ne sol ution
IS st _pref rred 004/ 085500 PCT/ P200 /OO 134
47 T TFE Bﬂe YIRS P% 1 QPLPF Zeachep EmRCHIYSH P RigTting

cobdpduhdl NHe ?ﬁﬂuzﬁﬁi tAO Rind g solveMAREd, bablis Lisﬁau;,smahé dank# of
the range of fromO to 100C and preferablé/hlnt e

fromad§enipnics ¢ 3 gaysond prefereblysin theranga of from & hqwss (et koyrs.
dependi ng on the reaction tenperature, the starting
conmpound, the reagent, and the kind of solvent used,

but Afterusugdlétion of thdw2attivig eheafesiréd @impdintrion theesniholysis
ys and preferably in the range of from6 hours to 36
r%mnscan}&ﬁmat%ﬁﬁmém EsAckm ’{“h‘ié“‘ie@é(@t Gogentional medpd kgown to

th? ?gﬁr@n&? F}gll&i it A€ aR MR rXﬂlt%Bt]&aétﬁﬁ%fxﬂﬁe Eﬁ{]lr@ ot ci\gla@iee d

reaction mxture a conventrion
wénkodp e followe tp aﬂOMmtlskaﬂgbte:ubmpmuhéh e (Rrdialysihehroushd seant

rea re.can b ked .
PR gToE ST Aol G g aaiEobs 49¢5 pERsBfugion t
rehfok @ dgdbsfafifithia (AR IRSAS & HRIRT A AnBt shBI cotdifticHs (Rl the

acid such as an aqueous acetic acid solution to

repetippvpizéye selutiomdensingt b@qﬁ@wchcallyﬂddmgswat@rr% ingeESeAry)-

B SR B e PR L Higt aring o
theesenadty Jhus nbﬁhﬂe@mot:lpydcﬁﬂmd@n@ﬁi v@fudkdidfigh Bfdroxide solution
ultrafiltrati on nenbrane and then freeze-drying of

andria ipwmigdhls freanig ynbeend Becd o5 dlisth:d s tlep) "ha’cilﬂ&ﬁlimfﬁ~ yfing piziure

RS DS HIOAER g3 Wy S T,

aquesus lhydargomajnifgithe targstlmhlmgndﬁsyfrébm-dﬁed tcesbtoiutthd wwogedr

nore ti as necessary) and then the separated 20
R8s NAER g Sidﬁsil?‘?& CRECRY G P hiacthon FRbou

1551%88117- BrefHok QBefelr RRE BE RsddRr huBRbiofk SIpRWAE. /'

[ternatively, the desired conpound can be used as, a
solution without 1isolation thereof where it is to be

usedT Elesite Iccf)ringgl}nldqﬂu btg)i 1% Ee.scéssary, can be further purified by a
conventional technique such as, for example, a gel filtration column. To obtain a
compound having a particular desired average degree of polymerization or desired
molecular weight, the purified compound may be further fractionated using gel

filtration chromatography.

It should be noted that the target compound of the aminolysis reaction can -
contain structural units of formula (I) wherein R? is a hydroxy group as a result of the

hydrolysis of some units of formula (III) in the starting material by water present in
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The desired conpound thus obtained, if necessary, can
be further purified by a 25 conventional technique

W@ a@h/08s5p0 f or exanple, a gel filtration col uMmPCTaP2004/004134
obtain a conpound having a8particul ar desired average
degree of polynerlzatlon or desired nolecular weight,

the Iﬁ@lVﬁm}rqrﬁ]i‘eeT&a%’ﬁrpBGh@P dalsothe nptedtthetra hasearay baaddad to the
promat ography. 30 It shoul d be

m#% g%ngﬁgt ?ttﬁ@g%%ggmgﬁapound of the am nolysis
reaction can contain structural units of formula (I1)

wherein R3 is Yﬁﬁ‘édr o‘x[vcggr oup ,as a result of the
hy dr B )€ PEeseit iRvsHORn alcohelysis omeass {iPg PRening fepgdion of a
I
SRR o LB 0 530 JEL PRSP
a plogaty df farmolab(#l) mdteedin RA it anaalhasyeormmyloke gadp aszl definedrabove.

ThU e b e Sl ol BhYTE g & nal PGB PG s Hos i s

aﬁnfetlr%d%oﬁﬂdi%ﬁhbfbyé‘d‘i?yq{obgﬁuﬂéﬂ fitthe @k formula (111)
with an al co of an aryl alcohol to give a noiety

of formula (11) wherein R3 is an al koxy or aryl oxy

gro ef 4 at yr f .the act.u

a1 coRERPEot BECoPER 7 be poSpIRY Hhobivg Rt g water
addQﬁx@idaeSsdch ab SormAni1ed, NN - difeTiR oy &iTde Nl diieth y18Ekamide, N-

skilled in the_art. 10 Exanples of the solvent to be

mehyk2pyroHdong, Bbwewmygm}iéiaew il haxamethyiphesehorotrigmide. Of

th%@@&f\%ﬁ%?ﬁg et R rgfeﬁg&] ﬂﬁf to '\'Lo%ﬂ'?ﬁapyr L g&gmﬁ%% used may

aldd h&anslexilapylrersmllveait none and hexanet hyl phosphor ot ri am de.
O these solvents, water is preferred. It is to be
noted that the reagent to be used may also be used as

the sl MeAnt 1r1§e: IR4 JheRYs ?tdef;]&dra‘ Spbs Bk rPam{'E Bpﬁlcy?rget alkoxy

depends upon the nature o e target al 0
Oranylb@xgr@po aiyplcwmacaﬂeﬂe)fahqﬁle@hcémetdw (@tmﬂmldemwbblk@a

0( EFL Hes]r g?y |ncludi gan H% |~
T n{l]hgh, en«’: '«ld!f’yc r—nn mn %Hiﬂpmb ,&6« T 7 (I:]TE olyool, -
hy@rd:6/0h prcgyanbmquw Ffbpaﬁ@pﬁﬂoiq]ue&c& dohfioRs BRAMP kuhildRpical

aqueous sol utions thereof while typical 20 exanpl es of
exapwles|of dhotlcelnd gsadgoobtain thedssirefleasivioat caguplioldydgplenpl and
Pt HORIPRRA0L  300en R DR PROSNRYq T these reagents,

e i S pre er re e redctron ‘tenperature varies

dependi ng on the startlng conmpound and the reagent

but is usually in the range of fromO to 100 C and
pr ef ’glgea{gpgﬁqu]temﬁgrafgﬁ gglqgfdependmg on the starting compound and the

reagent but is usually in the range of from 0 to 100 °C and preferably in the range of

from 10 to 40°C.

The reaction time varies depending on the reaction temperature, the starting
compound, the reagent and the kind of solvent used but is usually in the range of from

10 minutes to 3 days and preferably in the range of from 6 hours to 36 hours.

After completion of the reaction, the desired compound of the alcoholysis
reaction can be isolated from the reaction mixture by a conventional method known to

the person skilled in the art. For example, the reaction mixture can be condensed
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25 from 10 to 40C. The reaction tine varies dependi ng
on the reaction tenperature, the starting conpound,

wo b@4nesmgent and t he kind of sol vent used but PET/JP2004/004134
usually in the range of frem 10 mnutes to 3 days and

referab“g in the range of from®6 hours to 36 hours.
usgg anfulpfilation wembrangt watseaddsd enfl ghen thhBrxfus fugher

coﬁg #‘ﬁgo 81]c mB{E tﬁ)?lg? 11¥1§§ %sméﬁ?&ﬁljaﬂﬂ atioh %Br?rﬁe{)tgtrglﬂove

reaction mx nven I Ona

exkes3\aftohol, afidithep elteSdlnalﬁkd bdrﬁldns!aﬂa iis e z-triedorobexa el terget
t he reagijl on.m xt re can be condensed 2004/ 085500
copprrn o OametvelbAhe desiigd icAmPavnd FanberUspq a3 seiption without

1561‘3 fﬁgl%gf wakie'i 84564 u?égl | of BBt cgﬁorf‘bfxﬂereﬁl further

ensed two or nore a tlona tines using an
uI t rafl [trati on nenbrane to rermve excess al cohol ,

and then the obtai cond elsfree
ot 2 st cena gy A st siaty, 681 5 foptyes purflicd by a
code&itfo%d teaﬁmchﬁa@ f&eex%&)@e @Sgeﬂﬁﬁﬁhaﬁ b@l‘&nﬁ\ﬂ tRABtaiR a

isolation thereof where it is to be used
comhiuhil bating a partticplap tesired ava'lhge d@w @fdmclympmman ohdesired

ned. |
e el SRR Ghibeobthmafve FshiE afinle sigktedt
filkdaliéri irb@AtogRlpdyN. To obtain a conpound havi ng a

particul ar esired aver age degree of polynerization or
desired 10 nol ecul ar wei ght, the purified conpound nay

be f

e AR PSR R oo
concaip sintural urtifs@f abmnhm(ly)avlseremaﬁtls ahydany cumptalarresult of the

 HR4EL et BT B BBy
1h§ Q&BHH R st 1280 dnr H‘éhﬁﬁﬁ hish )oc— nBteﬁnﬁat%tlﬁ@ h‘ﬁg bFT%H&Yd Blthe

wat er present e solvent or the rea
m@eomrdpcainddonmmoteelokmmgﬁ a base may be added to the
target conpound for inproved storage. Were the
desired copol yner of the present invention is a

pharwaer! 8¢ ussfﬁleh %ogcﬁ?m@ﬁ@ﬁﬁ& @k&s@ntswénnoh hea plmrﬂlqdolt)g&auy

preparing said is not particularly limted as
adceptapla salt.ithe methoé fmrmmm@dmﬁlmaltys rofrlatjcadtprlydimited as long as

tield, For e , . olcogi cal | cece e .
oot S Fionf e By IR ERR 28 R L BTG RE At

adcb;ﬁamemn&am dbfaiféd bPHgeovine $ied Acptymeaadd Itmnﬁmhmen be
the solution thus obtained and then collecting the
orgarig selxent. adding 3 hase tp thepoliriop;thys hdained and then co].lec:l;mor the

resultant salt that is precipitated.

A variety of tactics can be employed to control the average molecular weight,
the extent of the alternating arrangement and the composition ratio of the copolymers

of the present invention.

It is well known that maleic anhydride monomers tend to polymerize
alternately with co-monomers including polyoxyethylene allyl methyl diether [e.g. see
Comprehensive Polymer Scence Vol. 4, Chain polymerization Part 11, Ed. by G. C.
Eastmond et al., pp.377-422, Pergamon Press (1989); T. Yoshimoto et al.,
Biochemical Biophysical Research Communication Vol. 148, 876-882 (1987)]. The
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25 A variety of tactics can be enployed to control the
average nol ecul ar weight, the extent of the

w@baog8smbd Ng arr angenment and the conposition rBCT/0P2004/004134

the copolynmers of the present invention. 30 It is
wel | knovvn that mal ei ¢ anhydri de nononers tend t
avgEAgy melequdar wqight apd aapReemenhotrrlBawFaR §e icwe,trq!k?ﬂrbg those
I I
Sl@oér%};lﬁ){%en&é v% @EO? Ot su C&e l&ié éﬁgﬁﬁ%tg L@glg}]l G¥iSei no Jikkenhou
pRAR§184) Kaagakomcﬁ’mrwm} InEdldition, é}thcﬁoh niakd¢ andrydride tealds to

377- 22 Per rmn Press (1989); oshi not o
POﬁymerlzesa {sEiasely o cgr TBpARRFasTEhe pe%%%@aww}( g % of

s AR 10 RIS Lot BB, AR e copgtymer s

walll kaovge trethbsaodkilpol iy tier st Japanose Baentrd. 264 30§, Ndd3@l1295,

NReRGiR 0 Fa e 0t 3R B Yo Buents

Aﬁﬁwﬁhan D@blhd&ué%%)aoobnosd@ i dPRe.2003-0stwiD). MRl ei c

anhydride tends to polynerize alternately with
co-nononers, the possibility of greater than 50 m)l%

g;hg . Ihe reﬁp @talﬁ%ﬂ'}’r at I R btgla hﬁgl}er mole CWZqISV ht and ig oreater

ddgifersef a$ﬂétdahﬁd airﬁhgehﬁn@me folpnadiesion s ed be NﬁnB@ 3dSUer
No. 2701295, ~No. 2803265, No. 3271265, No. 3035675 and

mplg cgq@gg% suchnaé lg\g?;gﬁlgg@ratua@ anft low,% H]l'iliﬁa]t gogqentration. Higher
Bl SR Bk S0 A0 MG Fac Ry dfhive
coneeigiutioarnd irdtigoeaseresuld agr bighaf maletwanatighigand a higher degree
f}ﬁr angement, the polynerization should be carried out
GEa mﬁ?f’ancv?é‘}?&?t i ons, such as |ower tenperature and
|l ower initiator concentration. H gher nononer
concentration and | ower solvent concentration that
r educelttativedy, 40 phigin m@mgmwithta l@weofnrﬂwmair atetght ahd @ lower
resu her no] ecul a
gy e -Ralpd seplRl BB lriRaifohe A PR Sbrssaiyion.
lotw@r ﬁi@hamer sHcyiedtidn Whd Righet Wnt B REHARIN aa«@wmabw dAI%o
| ower degree of alternating arrangenment, higher

undspfishaelaiscly ﬁ@@m@polwmﬂtlxam@m@@w@%mﬂé@r with moreihen S0
I [
L s L
ccﬂﬂpqsi’t‘ﬁml 138 bbmalem’uiﬂl§'dx®d$urﬁﬁdﬁ elie rebiltingos-poliyhen céxlbe more
m of the total nononers in the monomer m-_ture

thB’éﬁﬂ&‘qlrﬁ’l ei ¢ anhydride, the conposition ratio of

mal ei ¢ anhydride units in the resulting co-polyner can

be nore

Some examples of polymerization conditions for polyoxyethylene allyl

methyl diether and maleic anhydride are described in T. Yoshimoto et al.,
Biochemical Biophysical Research Communication Vol. 148, 876-882 (1987).
According to this paper, polyoxyethylene allyl methyl diether, maleic anhydride,
toluene and benzoyl peroxide (initiator) were mixed and polymerization was
performed by refluxing at 80 °C for 7 hours. The resulting polymer had a molecular
weight of 13kD, and possessed 8 PEG chains and 8 maleic anhydride units. An
alternating arrangement of the co-polymer was suggested from the fact that it has a

composition ratio of 1:1 and that maleic anhydride monomers tends to copolymerize
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than 50 nol % 25 Sone exanpl es of polynerization

condi tions for polyoxyethylene allyl nethyl diether
w@p4/0835¢0 c anhydride are described in T. YoshPoDirRoet/004134

al . Bi ochem cal Bi ophysi é&l Research Conmuni cati on

VOI 148, 876-882 (1987). According to this paper,
altpmagﬁb}x‘yéh ha Enmoppmgis. enpolymasthaging ajgyey wolecular weight

0 )

anf A e of HEHERE PR HRE B ncR B L Ml il SnBut
coh&dnkratiom dower IﬁGndﬁlérané’enh@tidirs andftvehipkes sblvienigcopoéntraton

had a nol ecgﬂ wej ght of 13kD, and possessed 8 PEG |
shewldibg @PRligfl. domsrampleayhentiofusae iised as W solyepiinnat i ng

'poﬁgct ﬁtgﬁ(%egﬁd t‘ﬁ% gg)ﬂf?ne‘f@atm ¥ ?@ﬁofﬂ?&l at qgﬁ’ﬁ?élﬁl‘ére‘c ffem t he

conmposition ratio of "1:1 and t hat
polmhexisatieméandre phefommad np ksits koilisg paint apbl0 GkrAlze, allgher

2004/ 085500 PCT/ JP2004/ 004134 ...51 alt t el ith t
oeABHo B SreRl 50 Yl Yok E isTighedighpline

is pRIEGA. BGich mcmf@%n@t)f ialtfabdriRbdg b%rsﬁﬁélﬂ? gEBdted
are needed, then a higher initiator concentration,

becase paqmnumcrr h@sncleffﬂrﬂmpmflgd@womponit@heate sohsjaniand some

centr b ied. For
inf e Rt ALl A bite” Bgh R Efsre R, YR BB i
ditfEx@nUcYRAPOSiESH by dré al@@ﬂ?&hﬁﬁd idthelarBfle[H0 Sg g1 gmert he
pol yneri sation can be or med upt0|ts bai | 1 ng

Haggbpek, dhirdfglidon, mpsB/1-1/6f; Bhdry 1. Banssimand & Iwmeﬁg% John

f ent whose b0|I|ng tenperature i s higher
Wﬁh}g&%ﬁﬁéene ]/l s preferred. In such instances, the
kind of initiator needs to be suitably sel ect ed

because each ipitiator has d| fferen ecific
decorﬁ@l&mtmeF’a% eBtpsmd Wl%ﬁ%n%o SPrentthe s

colt Akt SARTRARE U i8S Sndhahe! of AIRREMRLWARS:ment in
merous initiators with different decénposition

copaltyercnammraiea@miy okpaywricthyldne allyt mEthyhdicthee aibinglesr

dbook,, Third Editi 111-11165, E NI
onby it i e et e 450 S e gty
ApplicAlisEP@sIidatén Mol YU E050081 Kiyleak Ofos e?d’iﬁ'plé ®ach higfer boiling
conditions to vary the conposition ratio, nolecular

PORtiag ﬂqtatrawha@gﬂéfé ©Fthan toétrenat itig alse kapiye dahthe n
nﬁeﬁﬁ‘!e}(n%r !grtf%gﬁ 8%?& %%}%mga P;Figmxg%e&; %’ﬂe fl%ﬂ ﬁlgs%g% ih¥hnces

Wil Cdr@@*&é thel’solbfdﬁebmﬂhg pbmaliimtdﬁ@*um ﬂiﬁq:»ofk‘)uﬁhlsaﬁon {emperature.
iJapanese Pat ent pl i cat| on _Publ i catj on
Variiys altgmetiee infaters éuchr 5oL BE r@*sﬁigsdlateﬁrlamépersadp iBRg tert-

buﬁqg Eolﬂft éte%ﬁ%%@ R0k Hth 2 adoBRTobRIyHERE e Ak als®
hat the

dlscl()sed It is aleo possible to decrease the average molecular weight of the

copolymer by the use of chain transfer reagents.

If a composition ratio of maleic anhydride units to the total monomer units in’
the co-polymer of greater than 50% is required, an increased percentage of maleic
anhydride monomers in the monomer mixture with or without such relatively severe

polymerization conditions should be applied.

Where a pharmaceutically active ingredient is being prepared using a

copolymer of the present invention or a pharmacologically acceptable salt thereof and



copol ynmeri'salion reactions can be perfornmed w thout
any soLrent in sone instances which renoves the
W@ edn@sss0hoi | i ng point limtation on the polyneCi/senidsv4134
tenperature. Various alterspative initiators such as
benzoyl peroxide, di-tert-butylperoxide and tert- )
a motein Pandrgiogeh ot YaATankthareaf, sboratiaiof thetopalygiss ko g protein or
azobi sj i LEdl .cd| . [ ' s
0BRSS BB S TR RS iy
coftipldxifas tieodusirydpliarmycdutiealustivie. Thgically, thensdight ratio of the
reagents. If a conposition ratio of ﬁral ei c g gﬂy&:&%ge
copplymsr phthe RECSERIAYEEER OFa Phaymacalogically ﬁfécee@-f? alf thsreefito
. 04 1| d i . i P .
s odpREG: LOGRR SutBANAS s Sonl 01 B7RH B prcERRIES
-~ fromh DN tor50wilt petuhors pedferablyait isfedy 1gev8r &; amplohysterefzabl yoin is
condi tions shoul d be applied. Wiere a pharnaceutically
frodit9d-Si'lgredi ent i s being prepared using a copol yner
of the present invention or a pharmacologically
acceptabl e salt thereof and WO 2004/ 085500
PCT/18 p230i¢4l00d, 3phars 2ceatipal byt astive ingrediend samptisiag tlxe
variant .t hereof,. the. ratio,of the copolyne 0
10 cofflsil bt bE BrSRrLinletSigh 2t o ndimiAipe BRE BBl gl tercot and
a (YBRG1 bd Mednladoght 6 VAhnAthel QP& t?ﬁichlm}eplfeﬁﬁ‘dﬂ i g foeR BPh eX
has the desired pharnmaceutical activity. Typically,
pretgin spdutigatcopiining e copelymeppot fTrege-diedione cppiaiipg the
|
cop Y FRE bP (s PP BRBIARE Dk S AR ARERP SORPRL Rl thereof and
th¢ p@tenbr us adalene@r Odridm tHHEf. In therlefiercals, yhel freczs-drikd dorm
0.1 to 50 : 1; yet nore preferably it ig from1 to 10
15 ofitheactiypdngredientds dealvad Yystihefore 1t ip Yool useds Adiematiyly. the
pHAFASELGANUSEve FoRliRd ﬁe .';Q@;lalr%d iAGhd ¥&m! JFANGH1 18 his case,
conprising the 10 copol ymer "of the present invention
thecoplypharofabopegint alvieytiac eepplmvhecdatitaltshecephblanalt thareof
rotein or an analo ye.o¥lvarLaan1h re h;istgﬁﬁLcaLl 1
g oAl BT PRGSO BRI PRSI s H O e A
thENRiERNRE pYeParfe 18 désifel PRAMAEh GO A8 COMERURND fist Béfore use.
copol yner of the present invention or a
20 Obﬂhaméﬁ@teogfmasﬂl the freerspdriagdl ferm a3 mostipaefened.and t he
protein or an anal ogue or variant thereof. In the
| atter case, the freeze-dried form 15 of the active
| ngredtenhe bpoljBavRdpictst ildehideor 4 pliasmbenlbgicalbed.
Alternatively, the pharmaceutically active ingredient
achepfalle salt GisEepbis used ehdProbyiRyHdifieryihe ratjopfithy gopolymer or
L 271 ; Q¢ i gue
P e Aot PR bt PRl 8 Mrofdin o an analogue or
vapiant theroDis n@nparialledy Hnited va anyaspecifitanbrfas o ssttbe dekired

in.different cont.ainer n . C e
protein modi {cation is aghleved. 'lsyp?ca?ly, the weight ratio of the copolymer of the

3]
n

present invention or a pharmacologically acceptable salt thereof to the protein or an
analogue or variant thereof is 0.01 to 100 : 1; preferably it is from 0.1t050: 1; yet
more preferably it is from 1 to 10 : 1; and most preferably it is from 1t0 1.5: 1.
30
Where the copolymer of the present invention is used as a protein modifier,
the method for modifying the protein is not particularly limited as long as it is a
method commonly employed for modifying a protein. For example, a protein or an

analogue or variant thereof may be modified as follows.
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then m xed to prepare the desired pharmaceutically

active ingredient just before use. 20 O these
waledotesedne fornms, the freeze-dried formis NDSPCT/JP2004/004134

preferred. "Adhere the copéByner of the present

i nvention or a pharmacol ogically acceptable salt

thereof 'is used as a protein nodifier, the ratio of

t he r

the ARAGIKIPG 8 use@nﬁpsfﬁﬁg f?&'ufiﬁ‘éwée?sclg GRbaRofs §cgléﬁ%nr
confaining amaltecﬂrdﬂyfeeﬂilch % coaimagy hsarltﬂoﬁdissbwmghtpe(ﬁieincand niye pH

speci fic  val as long as the desir .protein

th?fs%ﬁlﬁmebklmaﬁy fosany specitie Yalugaplong)as ﬁle@ k2 g phepethe o
P AR ol B SR YR RSl o a e
sopreajf ehmcanboxa/h groapsinoihe pr(ncm\rmdlfimoftthfepresn‘nt lrweﬁ)t,lcﬁﬁanddhe

Profei raRgloet pLvarianhihettobcarupe bosicEheehpiet SEFFyhe

pH Earl e dek RN Halhi@inlth® rangd of BBMWES Be ldoBlceRR OW tli%fprbféﬁl or
present invention is uUsed as a protein nodifier,

anrpselogue povariaptithegeofgnd pecferablyelt 1s spgtomo\tahmntthfmmaft Dﬁ/from 4

on d

o 5t KB FEJIch  BofP g belsd oy ELANE B PR E RO e o
analdghe grieariint th@feloiiﬁzin b dst@afinetplyy aectmp@bfdsisd as

foll ows. WD 2004/ 085500 PCT/JP2004/004134 53 The

solvent to be used in the nodification process is an

aqu

e s Brort o Hfier GRB) U ARG ERLCARK B/ St he
thtderteintd selutiot islaiddéd tecintaqueoug sslution bf said ptatiein @s ah amgdogue

ies in a.range ere the n..nodi fier can
R gheTE ol | e poliion Tt Thabe toraOHLStser S £
neffss@ly, ISR oislﬂg?esﬁftmu?ﬁ RRE ?We Al QMBS dléglrE@ﬁ the addition
protel n nodi fier of the present invention and ?"1
ntpncm:eh andar aatmcan’ﬁlhaagu'e otathe\mouemmoqllﬁler efgthe pms«abenvention t0
po§ Ly g a d For exa m t can.be set .to
o5l En' g‘ar?ém%’f“rf“r Py b R e RE L it
n?%b&ilfl@fvalhb 8s PhQlaSitivs th@ﬂhsﬁ@@hﬁﬂmaﬁbn Yihe Prdtein,
hereof, and prefera Iy it is set to a value in the

Typigadle. B raticinia thegangs o fram 0fHite 108 §xmeichity prefesbllyiingle

o1 & 1,03 ¢ PRI, 2 146 RaFhosd
ol RN 0D AP RGP Bt g 0 RICLG g e
preﬂemtﬂyn@@ﬁbmsl i 9.1.5he protein nodifier is dissolved in

t he above-described solvent and then the thus

obt ai ned solution is added to an aqueous sol ution of

sai dpy QL& R MBE ¢ on th

The. by ush ©ipBnel b iHRodTicaltin ML R Tarifs epPRling on the
congaohd ased zfndnh«:&agan Yut i§ h]leuzﬂ]'yl iafthd feage eSfubmiOng 10DT,ur e

may be adjusted if desired by the additiaon
preferably in the range of from 4 to 40°C and most preferably in the range of from 30

to 40°C.

The reaction time varies depending on the reaction temperature, the compound
used, the reagent and the kind of solvent used, but is usually in the range of from 5
minutes to 14 days, preferably in the range of from 1 hour to 12 days, and more

preferably in the range of from 5 days to 10 days.
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of an acid and/or a base. The ratio of the protein
nodi fier of the present invention to be is used with
WO e®@p®83is0a 0 said protein or an anal ogue or varP@ngP2004/004134
thereof iE, not limted té4 any specific value as
long_as it glves the desired nodification to the
pr ot WRCHMRS, Fyrngthe pyoteipmeodifigation pgogeps the sonditiges used are
f
sufcffi 9@1 QOI‘H%Of fhe %gg%trf%%}‘fr?:igsg&tfo elélg ﬁi{/ﬁ&qhg cﬂ%lilﬁgr arb @?ﬁ%ﬁed to
urﬁtsmxfnfdmmba G[D haging ar:hﬂ?brenpideﬁtﬁlya oy exampls, v(?lie@dsrRi ifthel. 5

The r ctl erature for the nodification
Stw%@%ﬂ%a Eie(;!}ém'?ar@ua Qtheq thanphydEoRyAwe, taeeonditipns
usteﬁ' ?orr tﬁ@%ﬁfﬁcﬁﬁ&n eﬁ)cék% Yl Lienivih Sbfe ro@ﬁ‘aﬂ@ R@f cﬁlffg m@hﬁgﬁ’olysed

C, preferab in the range of from4
torgymmmcmfrdnmns y)f fqmmlae(ll)amgemmR fis Dhyd30xy goud0C. The
reaction tinme varies depending on the reaction
tenperature, the conpound 30 used, the reagent and

the kAfbted ab@ley BRRIcotPESkes Bpthelpsesaﬁmbwldnrz:ohﬂﬁlsé 8N@8st one
of from5 mnutes to 14 days, "preferably in the range

profeirf pivan anahegwe or yamiantdhgreof whigh n@b@lndﬁp@ﬁ dgaatbone gopolyimer of

o EAGTbeerh O an 3 e Bkl terile il potdSn A pomptex,

thepadttinCat droimabsgue g Syatiag therdf hhd0spdlgmer ar & phsms‘d&ologlcally
that some of the structural units of formula

aqcmtalel@ 58t heesof areebuadve pacdhcothey by Fhemiss! ogd ﬁurlaaS( ? F«)valent
V(E 9s@niff tal € O%tatlbl‘fj %H‘%lfis% E’ond':ifafm Lestetiohée fcgﬁlahen) an

€ structura units I's a group
1oni¢abvnd dryadcanrgtingtechond, bhby aaradi-dheoicl Hond socl ax a thigdrophobic

.nDdIfIC i on _pr.ocess re such.that ,sone of.s . R3

5550, g e Bt e St 10 MG it O nish Ping
formula (I1) wherein R3 is a hydroxy group. As noted
above, the conpl exes of the present invention conprise

at I %raéural?dnéhe proplei¢s anh@premirofgu‘éomre\nat fleetted in

R LR Feuhantal ut A SR e s gten

clﬁl&ﬁ@t@gﬁbhfi oB8DE- FA‘@EQ@ﬁer ilo- r%@.hding:@dmlhtﬁms MiSte PEit@bR, the
or an anal ogue or variant thereof and copolyner or a

comretes @6 thsgiressnt ipventionese ap ﬁi?t@é—‘athmtdliﬁéﬁ@@ﬁed e vownid
ol%]’ﬁflgﬁ? LJ_@L&%FIP#MG%@ £8L-0end, ?*Hr%H] .ar Oa}ﬁﬁ'f%n -PAGE
on €.9. Sch o 0

fOr mat | I on, FIvet 1 on
umktn@steicing Iﬂ:dndmblmt T @mgre preferablyl @ddiﬁmdill@rthcﬁrate of failure to
coordi nate bond a_non-cheni cal bond such as. a

detsr hsghetsicof the C‘P‘HP’@F ﬁ&tﬁléﬁA oA kﬁ&ﬂ%@}@ws% - prgggnt invention
ased 1%$Jlf @ﬁﬁl@(ﬁﬂﬁ% thdt & %1'095%. Ql?uc@ﬁlfe' ithe/ ¢ &9 and

Preferably, e conp Xes o rese I nvention are
phauna@éd)@eetlbfchcmptable salts thereof is very low (preferably the rate of failure

is 20% or less, more preferably 15% or less and most preferably 10% or less).

In the present invention, a protein analogue is defined as a pfotein encoded by
cDNA cloned from a cDNA library derived from animal cells, body fluids or tissues
by hybridization using cDNA of the protein under stringent conditions (60 to 70°C,
6xSSC).
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di ssociated formto any significant extent when

subj ected to size exclusion chromatography or
woD®B4B853E) under non-reduci ng conditions. More PCT/JP2004/004134

preferably, the 20 conpl exé§ of the present i nvention

are not detected in dissociated formto an

si grinftheprgseng Inventiqiy @ pRpteintapiant ip ﬂ@feneélcﬁsecprﬁﬁem whigh is

ob%ﬂ%d Wsﬁ)@ﬁtﬂgﬁ% Qﬁf Eya F}%r Péé?tﬂ%o&ﬁ?? OII?}(E? leiﬁ'h a01ds &n the

oriYindl prdteihend otill ﬂﬁ aidéast fnpamp bf)lhelaﬁtmfy dfithe ongmhbpcrotmyn ata
ELI SA of the conpl exes of the present invention as a
defectabls leg¢l: npdi fication of the protein structure by the
copol ynmers and 25 pharmnacol ogi cally acceptable salts
thereof is very low (preferably, the rate of failure
i s ZBx%eoably,dbsprotain er pr aafakrglb loy vari#it trerdod $sa hasic paosdin.

MBFGprElefebLs aFoBe mroteiebia e bralli St (BELER Ty
epidd¥ia pgrewﬂfauo@ @E@F)? @Nssdebaaﬁag/eneﬁg mhﬂ&itd‘ry eBGowr), a

cells, body f ds or tissues ({ ybri1di zati on

platslengelc‘mdﬁgrowthﬂaetOprﬁ@Fh alm:;ieﬂegm »ryeeirophéhiictor @ENF) a
0 t C Q... . VWO 200 85500 JP,
neg i Bip CRERY Sl RN SR O TS s

factef (HEH), a8 a dafdulir ehdbth\é‘liaq? dwith f&RsrdVBBF)Pyr an analogue or a
substltutlol\,% del et|n addi ng or |nsert|n one of

vagigpithaieph eﬁmgferaﬁlw 3@161 ijtﬁm is gp gptepHasipgengsip inhibitory
f ity of the original
fam%@ﬁnﬂ)gﬁﬁﬁ aﬁa&@ &c ()trgb‘iaglgﬁt t\f}%{ebFS Preferably, the
protein or an anal ogue or variant thereof is a basic
prot More preferahly, the basic teinis a
basi c ‘E}BPB@P%JQE“"QWGWOE getag,emt(tg Esegr}nt PEf&7dpvention
aﬂr&%ﬁuquﬂr ol F£ G bedRcSRbHA! @2@ %E-@ HRSdrizih 0B p&fi¥ularly
factor a platelet-derived growth Tactor
lirp iR )N atuaabt}avr: r2dBt imgens ﬁ)éIIFdhatopmmalhecbnma IQ@DNFI)' Jpreduced
F'r%;‘%é'ﬂr-]‘&r’ \é*e"tr;FLré_ggH 6&7?‘8{1%1}8 /pr it fﬂéﬁ@‘{m rnm_égngv% ha 10 }ITHUEI a cell
cWRKCUbRh ENHRE NAtdiah dB@YEdN flodf t0hum¥F@PD) a A6n-Alman animal.
anal ogue or a_ variant thereof. Mst preferably, the
Regesihinai dypsi QIS aananslesus dhersefogienaatiant thaienf isop yecombinant
f a F s ) ] XY
RNl DB 2 AR DR s
cdnhemwneﬂenmednitentutlonerlmaqnebesu&at wal pryipeyalc Ihbsicaélll (e z,
reconmbj nant type and its origin is not part| cularly
ch{I?ﬁz%«a colAr i ik arypHe cabpehAs ARngsm o ARy ‘P%alb‘%ﬁ”ali“f?e‘@hwh

hShen 1BMoRhLY wRHOHYEQH: comprising a polynucleotide which encodes an

OCIF, an analogue thereof or a variant thereof [e.g. see the recombinant methods
disclosed in EP-A-0816380 (W0-A-96/26217) and WO-A-97/23614].

The origin of the OCIF, analogues thereof and variants thereof used in the
present invention is not particularly limited and they can be derived from a human or
a non-human animal. Preferably, they can be derived from a mammal such as a
human, rat, mouse, rabbit, dog, cat, cow, swine, sheep or goat; or an avian such as a
fowl, goose, chicken or turkey. More preferably, they are derived from mammals and

most preferably they are derived from a human.
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protein by e.-.traction, purification and/or isolation
froman organ" a body fluid, a cell culture, or a
wae mo08wooedi um derived from a human or a non- POTYaIPR004/004134
ani mal . 20 Reconbi nant typé&6CCl F, an anal ogue t her eof
or a variant thereof is a reconbinant protein
obt aied OSyJF eory apaiegueo thergofir ysedl ciat Fh@npféﬁ?ﬂt opventignaeano e a
[ I i r S [
morfy fpf KCIR 4" Bhind) mSAE RN R eight s
ménRugd byESDEGIMG:EI iuaderaldnjrediicing eoukditiymst afcaboet H0G00) lor asdimer

a human_or a nqn-hyman cell line whjc has
tYRG s b PHRANS# W%L‘w&garm@eﬁhﬂ?q ‘§Flﬁbt % a&apg,@@ﬁ@ 3t mgasured
byMYISS. P%E)dﬁﬁie?nfl&éréa%ﬁ %Bnaﬁahggrgﬁet *Eif,@msmss@ (WO-A-

vari ant thereof rec I nant net hod
9622417 s dtlisipnefERbA- DB106G86r ¢AMDIMNIBCHGRAV T amd)lecular weight of

DO RALHO & iohied T SRRk Pt Ao Rrdubing TORHEEHSD: 2 dimer of

hdnfh\ﬁe@@lfoﬁ‘a\hﬁg mﬁiold@ara& wgh%f ¥bdut 126,000 Meés'ﬂ?éd BASDOPAGE
derived froma human or a non- human ani nal

unrdrzremermduymg chrditiensn alt;blsamrs peaferablyra dimenafbiman @R B Baving
b L do ine .
a mﬁ eggpsxr }’vebgglgpf gl?ou%?.. VI as 6%15@%&1%}9 gbsflgfgsﬁ’i uég%rsne({n-reducmg
coabitoken or tur key l\/br e preferably, they are derived
frommamual s and nost preferably they are derived
froma human. WO 2004/ 085500 PCT/JP2004/004134 56 The
(IZI F v o
a IP is ﬁﬂ% gan:gr(_ﬁbg" ?so{&ﬂrﬁ'f;zﬁ%d [y céﬁkeasﬁﬁf‘@ﬁg}egh& @&hbﬁm‘l a
51gra\l/ pqglda atrtheeaminartermenghtheesf am:leﬁmmt egithiey nﬁﬂ).'fre&’/h@lf)rocessmg
der non-redu condi tii ons, of about 60000
infiliime ey isamcval o Yol R BRI ook ey P gecoonet msthods
dlma«gatmoﬁyapgmm@aqwa- Ss6ean Gl /by SHBBAGE tmdencir
non-reduci ng conditions) [see EP-A-0816380
an@l@/gg@z!layc}f 011 tfarna@t phreegadrusiodl yin ahmpmmrlnmnti@umanluw poth the

havi r CL out
peipeale BaRR T o, b B R RO MR e e Ry e ctorred
exd glésuﬂaﬁdmkﬁmm»ﬁlmlrawmkwyw pti i Havadg ﬁﬂﬁ]@tamds 21 to
000 as neasured by SDS- PAGE under non-reduci n%
+ﬁ9rﬁﬁ JHQND. NRAd qfsthm@emﬁelﬂ%mg@mgl the miatvse homam QR without
o FGHLAL: YELARS PEERDGH! BSuenc
[hgngagﬂlr Eh gg héti% =P H non ?@8gcpﬁg?ﬂcgn £ ?%l% HRiuence
licking] S)fkmwhé hﬁturﬂ'}‘hﬂﬁan QGIFampdrﬁhﬂdrly preatdds as a
pol ypepti de containing a signal peptide at the am no
term nus thereof and that it is then matured by
br 05983 Ao kR0l ilcorifie cAiP BB dliedPlo Satihda Sl form of
peptide [e.g. see the reconbi nant net
OCIF, an analogue thereof or a variant thereof, when it is expressed as a recombinant

protein in a host cell, especially in a prokaryotic host cell such as Escherichia coli.
This is achieved by adding a nucleotide triplet having the sequence ATG (AUG) to the
5’-end of a polynucleotide encoding a matured form of OCIF, an analogue thereof or a
variant thereof, and inserting the resultant polynucleotide into a suitable expression
vector. The desired matured protein having methionine at the amino terminus thereof
can be then expressed by a suitable host cell which has been transformed by said
recombinant expression vector. Additionally, one or more than one amino acid can be
added to said protein at a position next to the amino terminal methionine by the

addition of further nucleotide triplets next to the ATG triplet added at the 5°-end of the
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di scl osed in EP-A-08116380 (WO A-96/26217) and
WO A-97/23614] . The OCIF, anal ogue thereof or variant
wo benegfsoused in the present invention includeBChar2004/004134
the polypeptide containing’a signal peptide and the
matured formthereof. Preferred exanples include the |
pohinwalotaty enapding 2 matwed faym o MGIHeah 3N3ngueatherot 9& jaguariant
- t + 1 .
et | Pa kPPt B of Bt sepiloghl RAEOh BRA Saiant thercof
hapthethionfei at gheaamito @ahlas tdn b pdiiél afd Sokked@roth@ culture
TO 1 of the sequence Jisting. O these, the ture
of ﬁmﬁnwdi@%ﬁfwa@g i pFETERIAE Fiethods T st o e or
m%%@&ﬁ@ma@%g Be AR i8Il Rt R BOER! B8 i O litnine
, an anal ogue thereof or a variant thereof,
at \tieeaminD tesnieny) ae swaldges theraof oo abviariamit thenpphHated poditoraadjacent
ost cell, especially in a prokaryatic host.cell such
to 45 e e i s fo the b Eef ity BbdnoFethiting o
nucl eotide triplet having the sequence ATG (AUG to

the 5'-end of a- polynucl eotide encoding a matured
f or mInfthOgresent dinventinino gu € Clfegnalsfgue means \agprotaim encoded by a

o5, ) 58 3 52U B REANRLSL 8 s of o

huBinUsefoh@h el Aniddal i sieh B tthdse ndxepltied ABow SPecific preferred
term nus thereof can be then exi)r essed by a suitable
expeples | uclyanalpeysa dngadn OGIERPEHTe P G 4adOCIES [see EP-A-
8XPr £  Adgli 1
T L
obadinal ppsi method sexl at ohd FelloavingiORINAY i8i exadacted tiomoni cedl, loygan,

tis%,?\egorpﬁ?c%gritffn.{ifgggg A B Son- PR IR s $Endgh cONA Shich is
ccﬁ@%%é‘?qg s%ﬁﬂ@ﬁ%ﬁ%@%%giﬂ aH&&&&Fﬁh&@ii%ﬁ@eﬁ and then a

ing’a matured f F,” an anal ogue thereof
seorndastiead icfngid diivés déofyntidsized asigetthmfitsuped téroplateofsing a DNA

T I L TR AT Y

coRyérdtfonsly-a8d bgrbRicRdvidieaasiitablel cBnvedtiohd1B/-used host cell is
transforned host cell according to a conventi onal

them trhsformed Baudicticoter tasectiaingl: oy boshprorhicing ths desijedopeptide
éue%.cﬁ Qgﬁ%@%ehj%tﬁidizati?n or

dnserted into the matured.fo

D R A R giegt
piake chywéidizafidn ubmeeOCIRtcAN PO bifeapnaaii ahemdf at & phebe under
met hi oni ne and closer to the carboxy term nus

styiegent GANAEONY fseenBPpi-8sS0; Yt i%6rodn loeps é?@ﬂ"@t@[]i the
SEEATBCAE BEALEI RIERARE o A KPHRLE0L 0 W Sl

h@tgdhs of a human or non- human ani mal such as those
exenplified above. Specific preferred exanples of

such anal ogues include OCIF2, OCIF3, OClIF4 and OClI F5
[ see fPhérpresent invention, an OCIF variant means a protein which has an

amino acid sequence wherein one or more than one amino acid residues have been
substituted in, deleted from, added to or inserted in the amino acid sequence of an
OCIF or an analogue thereof, and still has at least some OCIF activity. Such OCIF
variants can be obtained by, for example, the following method: substituting, deleting,
adding and/or inserting one nucleotide or more than one nucleotides in a nucleotide
sequence encoding OCIF or an analogue thereof using a polymerase chain reaction

method (referred to hereinafter as PCR), a genetic recombination method or a



10

30

0816380 (W096/26217)]. Such OCI F anal ogues or active
fragnments thereof can be obtained by a nethod such as
wo b@4fogdshowi ng: RNA is extracted froma cell, PCTarR0044134
ti ssue or body fluid of a BW8nman or non-human ani nmal; a

first strand of cDNA which is con‘pl enent ary to sai d
nuglease digestipnpetod uying an pxomICleasreTERdPRYGKASE PyRhasa reglpigtion
ized
entzgfﬁg ﬂalhsfﬁfrﬁﬁg taseglé gtl@flo?ﬁgdteg s&% L““Z a%?ggﬁl I'b%ﬁ (ﬁea ]igrolgaer;yotlc
hdsheeld(sud:ﬂ es &k¢/anithia. cblc Ivsalth ﬁAei;hu&@btxa:tmedrhe&m the obtained

serted ipnto.a suita con i onal | y-.use .
"@Eﬂﬁflég sneadingethe Sesired Qbﬁi é%‘l“’é“ as eSSt AOA theapxtracting,
t .
e bl ) D0 LU, O g BBL s o
produde dry ascetleshe dof saidusnsiyrmedidnt adiozding ¢ma methnd weleknown

ch as pl.ague hybridization or phage hybridization
toig?ﬂedswﬂ‘ﬁ?%éﬁh%r r a fragment thereof as a probe
under stringent conditions [see EP-A-0816380 '
(WO A-96/26217)]; and then finally the desired OClF
anal ofﬁuecat@i Eorpiseefs OFTH ywhereio e epnsidanahile tparhefi theeatino acid
hfigh R SRR o RSBl bl Y PORTE By e

alﬁﬂ knm n@ Laep dt $@§Mﬁﬂﬁ£ ORIBT |itiRit r[e g0EedTEPEA 10863 SNEWO-A-
dues have been substituted in, de|eted

96/2%7) aa@e\MOr/é Bi230hdler Sueh tneaed Sraeh O LICH Edrjnimgcat least
so?r[e SFnd Qct%&ﬂtﬁﬁ% g‘%}{leﬁ&l G@?gﬁl@rw@fe’ar@‘ﬂ% %dhlldedhﬂ%@bCIF

east sone variants can
vapiah@iof ¢lek fysent owvesticanrpl e, the fol | owi ng met hod:
substituting, deleting, adding and/or inserting one
nucl eoti de or nore than one nucleotides in a

nucl q@}rtlﬁﬁnnﬁﬁmmﬁr £RARELDY S ’fhé}Eofaﬂlafiﬁ’@lf@QHGmth the an
t hereof using a polynerise chain reaction net

m(mmfogmt@&intd@mwr siahadst e FasdPoy (e g géufe@n polyppptlde in which

orbi_nat W\D,.2004 _
i AR BT 5 s Mt R oo PO B G Elsmdg hich

re&ﬁhseét%ﬁd;@ k&xas ef ﬂfe RN € hiRAcmiste D @F lﬁ)li{'llﬁsi)hﬂé G4 kffwn (see
zyme; transform ng a eukaryotic host uch as an

\VQTIAIT%J/ @4, ape syclp Fusicar protains arpele indpdedsinghe QCIF variants of
1) oli with an expression vector wherein the
thggp'élglﬁé%mnﬁaﬁ | eoti de encoding the desired OCIF vari ant
has been inserted; and then extracting, 5 purifying

and/or isolatin th desi red pepetide fromthe
or ot &M NEBFATATRPNHECR ke iosn P3alaR Bigrasy of recgmbinant OCIF or

an%wg%\lz‘ g?v%arﬁ ﬂ'lﬁgevﬁg %%?gélﬁﬁlg%ggggiﬂlagﬁ?ﬂkﬂ dﬁni&}’l&? det% atpe OCIF or
anfilague awredarfapt rtherodf P@tfrankletienallya Nahsaltiepmiduecd &GIFobr an
antapoeguéartr}iler%gofac%in%ining a sugar chain can be obtained from cell cultures, tissues,
organs, body fluids or cell lines derived from human or non-human animals using
conventional techniques. Recombinant OCIF or an analogue or variant thereof
containing a sugar chain can be obtained from a culture of a eukaryotic host cel]
transformed using a vector comprising a nucleotide sequence encoding any OCIF or
an analogue or variant thereof such as those described and exemplified above.
Examples of suitable host cells that can be used which are capable of the post-

translational modification of OCIF or an analogue or variant thereof so as to attach a

sugar chain include chinese hamster ovary cells and COS cells [Yasuda, H. et al,
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10 sequence has been del eted fromthe carboxy term nus
of an OClI F pol ypepetide are also known to keep at

wo e@gssone OCIF activity [e.g. see EP-A- 08163BOT/§RAH4004134

96/ 26217) and WO A- 97/ 23614%. Such truncated types of
retainin the activity of the

e

EndoRprale® AP 13a BSp U1 M by & @caws@,r sl o e oo

cog% Vidh A0 ih ML ER 401 §eg}{ at131§0 the, complexes of
Uit her mor e, or a truncat orn1 tiems of

thé psaentviny éntidne The sﬁganuhagl inbOCiIn o amednalogue for a&rltliitethereof

Fe.domain |on pol ypeptide in whjc
A AR ﬁg‘HnIC@B R CRbgied 1 patIsR G AuRally)
me of the
waCF§§%F§,g@§§¥§h§gﬁgﬁgﬁghg%F%Blg%ﬁ%@g?&de i s known
(see 20 VK)AV97/23614) and such fusion proteins are
al sq.in uded i ant s _af he pr.esent .

v e asGry il carniyon ol Becedinention i b
COPBE/hﬁQt)f e pré&epialaaidvh JPelphaMiacoRgidaflg Uecepiablddal BRéreof and
hereof can contain a sugar chain which is attached to

a preeeinoD| anaIOg% thm%ﬂf@@ﬁ)’ebecﬂ sojutiangneparedacseetding to a method
de@c?r fealahal {Zu @amé’c{b N%elér %ryﬁ{ H{eos%ﬁj %% %lem 1ve®, such a
ogue ereot ¢ on anln % ar ochal n ‘can be

ph@b’h@deﬁﬁéhl fcbmfmsiﬁbxh mayi bk tﬂmﬁnatw m&ﬁng toodrg4ltesnative @yethod or
fluids or | ines derived from hunan or non- human
it pyay dmths foam gfa kito Ay Distlatiss gpse; BekAPRlyEST ofibe prasepidayention

org thH:E %1@4‘12' aggéé)‘? tgé sa‘(?thgépf a&d@ﬁl%&{ln oP&H‘E@'ldaH,u@ Qr Yariant

gar haih ¢ tal ne roma culture o
thenakfaary stomd ingkfferent donBlindrs ambthen méxkdisipnepaze the desired
co i Sing a nuc) eot,id equence encodi ng any OCI F or
PP CaPOS PR A OERG 61 such s { hooe.
descri bed and exenplified above. Exanples of suitable
host cells that can be used which are capable of the
postThet rramieuiicnl @bmpodliﬁmmtheapre@efnt @GieRtion map optionally
varignt, there

o e AP P e R bR il B e B i i

bag€ bdimb¥Baisddin phar@hcebkical\WomPBSIAOAS I8 hples of such a base
PCT/ JP2004/ 004134 59 Endocr i nol ogy, 139, 1329- 1337

inglpdgdypqreaiehpses suehmsaiealioneiel ewbaratdsdpe. jodépa grbonate,
pr.?%gﬁ@o%ﬂr%qw% 1ﬂP§MQ%b ANyl aﬁ% ﬁ# o ﬁ%r%oir&t{t‘#%% (L.

rnati on of e conp exes o résen
sodivne hydrogencitben sty gaotassinai lilydmoeﬁfmﬁomte amd Hflﬁlmg ue or

il DBl SO RLNS 2, Sty EDRLE SO0 DS e
pogeg‘ﬁiygglé}f:lﬂgl}éﬁik%h RALYRATERAS @8Ssdfiul iR, potassium
hydroxide, barium hydroxide and lithium hydroxide), alkali metal fluorides (e.g.
sodium fluoride and potassium fluoride); and organic bases such as alkali metal
alkoxides (e.g. sodium methoxide, sodium ethoxide, potassium methoxide, potassium
ethoxide, potassium t-butoxide and lithium methoxide), alkali metal mercaptans (e.g. -
sodium methyl mercaptan and sodium ethyl mercaptan), N-methylmorpholine,
triethylamine, tripropylamine, tributylamine, diisopropylethylamine,
dicyclohexylamine, N-methylpiperidine, pyridine, 4-pyrrolidinopyridine, picoline, 4-
(N,N-dimethylamino)pyridine, 2,6-di(t-butyl)-4-methylpyridine, quinoline, N,N-
dimethylaniline, N,N-diethylaniline, 1,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,4-
diazabicyclo[2.2.2]octane (DABCO) and 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU).
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The pharmaceutical conposition of the present
i nvention which contains a copolyner of the present

WO pwe8350m or a pharmacol ogi cal |y accept abl e sSBCT/JP2004/004134
thereof and a protein or a&m anal ogue thereof nmay be a

sol ution ﬁwgpared according to a nethod 10 descri bed
Otihsy basss, aill magsp é}yﬁwlw ¢ picatedrapdl Sl iHmen S ids bin.

p
PRIAELIA LY, LT B I R GRIALAL, STPGRNE AR, BRYs
may formysaltsiwith ¢hd copolyoheraf kiid predent inkrenticat t e r c ase, the

copol ynmer of the present invention or a

phar macol ogi cal |y acceptable salt thereof and a

Pr oLl fhfés AThEPRLRALR A diodfbn abARARE o ﬁ{e‘é)résteﬁf ed

ent conhtainers an hen m xed to prepare the

mdmuon@dmbﬁsepdn eompler of tlabst pne auiptisce $edﬁctq¢t&0mtasfopob/mer of

o BpSrA OV PG b O PR 9 E R B dasep o g deacos Spd arorainer
anl@@Rghe oPvarfint theRlof lsélﬁ&t&&ﬂomtm?(ﬁn(uF e RR Ghd ﬂr&atﬁi@ﬁt%ras
long as it 1is a a ~._ base as base comonly used

prp‘f‘fantlna@émphw act@nmféhlt: idingase ammoéablecﬁlﬂs ulshrs) BGE éused
fOE glregge%{ enet‘ Of gregc_n% l}l?nc%zcguf’sbdg %g;eg %uch as, ngeratnrfﬁ caohtls and

prﬁmmgmairﬁeaa Bphtlidriahdilslmde@[ POG#(8cd fot klaltteatmdna bf wounds),
g&F gencar bonates (e.g. sodi um hydrogencar bonat e,
B

NG (Hpad ydhe gﬁfﬁm@a& ) P&?anﬂplﬂ Af @ﬂﬁ@ases of the central
N
f]lP‘IV(?{] Sg%&ﬁ?g??%‘?ﬁhns&{ Kdide agﬁle‘%‘lﬂ %Hepgﬁ)lgeﬁs%mHGH (used

, sodi um hydr ot assi
fohthgrtredment at el entivet afl grdmydhrlm»rmdmsde(fmglcysgxdwmhrhonnone

hydr oxj de, potassi um,25 dr oXi ari.um h dr oxi
By PR3F S R SHRTTRYAGr SWIGES § v nafpmg ?nﬂa'aﬁﬂ? AyStapha %Pdgmed for
fh§ adhni &ﬂtﬁ&'r&ﬁoﬁﬂ@ df&@&@@ﬁipﬂmﬁ 'aH%dns@Fc}msas!h‘éh% BAR C

bases such as al kali netal al koxi des (e.g. sodium
mfm@tammdéx&pawl than)ramﬂl\&@GF pmlmmq: emtermpathox digegse and
, %I Eqr mq] grt‘ d‘a e tassiumt-butoxide and |ithium
P“r% OoxT1 St ah nmer captans (e.g. sodium

net hyl rrer capt an and sodi um et hyl rmercaptan),
N- et hyl mor pholine, 30 tri et(ﬁyl am ne, tripropylam ne,
tri baRg patirwecly piciaesropypk yh@maﬁ@ac‘eutwal composition

acgbr‘;ﬁ%tg FE@?@S% E}ﬁ g}ltﬁ*’e I{TEIer_%IJé ,5 Q%ﬁlgien%’f aP %551 ana Sobstance

qe(dﬁteﬂfﬁ)mﬂmﬂ @&mmbygy ahd b variant thereof and at least one substance
yl)-4- hyl |
seéc%gtdflféntl ggg]t)q W)@er cp\fnﬁe @Feégl%/{;”lvge:qggp ﬁgg Iplrlle(l)mlaggloclcally acceptable

saly; tﬁ’erg% Pﬁ%ﬁm:ﬂ:e idl B&ﬁ t%qog%&lgrl} sflitable for the

di azabi cyc oct an DAB
préy@uion ar fbitoyol of Bnd. tahodheda%a@neh(ﬂhslp)reseanentlon such
2004/ Q8 500 PCT/. J 04/ 004134 hes
R U o3 Ry B Pl e ah AT TR Qi gubstantal

bdh¥ AR kéﬁ%ch@n in the patient suffering therefrom and in which it is necessary to
suppress bone resorption or the rate of bone resorption in order to prevent or treat said

diseases.

Bone metabolic diseases which can be treated or prevented using the
pharmaceutical composition of the present invention include: primary osteoporosis
(senile osteoporosis, postmenopausal osteoporosis, and idiopathic juvenile

osteoporosis); endocrine osteoporosis (hyperthyroidism, hyperparathyroidism,
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particularly preferred. In this regard, it is to be
noted that a part or all of the bases may formsalts
wowaoh/0835e0 copol ymer of the present invention. BCT/JP2004/004134
Exanpl es of the pharnmaceutiétal conposition according
to.the present invention conprise a conplex of at
Cushing’s Hidrang, apd Asemegnlxy 108 oPITass ACcoFpenying hyBpeonagdism
e . h . .
(BEAARRpish XARLRD <Pt A RGO Ghi o RERRLPRE,
canigenitad bstseporatie(sfeogenchit Gip é i) hbmocydtimutia ddeumien symirome,

re eglbi on %f i schem c arferiopathic disease and .
Y cPap1BdERS): BYiERRERIR dug tg-elayie pad fpitieghon gl xation and
indh SLiFRioh o limbis PRI S AReAL; WS Aifis HrRRASESToBNheAS loss

ul cerative colitis and prolonged corneal epitheria
ofdioger ipeical cemiresulsing fioor salidecarciranarfneaso argimomdsupg cancer,

.BDNF_and sed for.the treatnent.or .evention.qf
ifFBRe. S pheaRErRe M UaR i SR i
mbPabiiaIS/PhEme) HRASEkmid); Mishehid By p&cale&BRASRYperddi@ddmia

used for the treatnment or prevention of growh

ackompaHdnglbypesthreddismer fidnny malfnetéon 8stpgprataicswtingfrom

. '3, . SAN ,
B L (T e e

infRhddstipjsressitret apente Sadheasan¢thotsdiate A8 dythsporinend, aiephriQand
and,_ hepatitis fibrosis) and EG- (i schem c .
andiepilentisHa PHEPERI A SABPARANE Hdnrs pRalfupction; @steopenia

ac.‘an‘r‘lh%rl%&)Zﬁgo 9{ @Ltlrgic%? efdtion?? d%é@iii%rtvicn? Hisgdsky (e@%,egn%lf thstine

exa e pharmaceutical coffposition @according
hindranéee lqpgedrasting hindrancerchomiphdpatits, gastocawhphy poimaay biliary

.l east;: pne substance, . sel ected from OClF, an al ogue
lugr Gty gt iver GBTMES ) SREORRTT Qe GREUS BER offbgimatism
suSR b€ fHcBfhaldi® BB iEO RO ¥IRs Aid bR IRGIRSAAN dhINEALLINPES of

a pharmacol ogically acceptabl'e salt thereof. Such’a
thpwraptise suahi as ahcusenipid sirthiits mstilpas ty peticamatpid aithritis; e

for the 25 prevention.or treatnent of t.)_'r]e e} a}Tlei c

o bl tor R B APAEE £ G2 P S R T Bt

eases.

mbRtadio) boiesliesRRBAE osRR6¢HE Be AR YcddnFRAGIAS tWhimatic Amfury,

characterized by substantial bone mass reduction In ]
Gryrepadisease. sekle-eell Appmipeysieririuansiciyihomitesys,or npatraumatic
inflECERRRYifPhy SHAPLES S RORR LR 0A AR lia bR Bh fing
S SR SRR L SR Ao 1S i
hyghopbarphsiasisd Or Bahacsmet@bpdnicadthapasdsg whirtibngalisddder or eating

treated o%ﬁlpr event ed us'bng, ttHe pharmaceutical |
dizgHpoand POR: SYeaPRRIap FUE st In Y BISFUART REPTaChea dugrtp the
AL SRRBORS lid(ARMdrSa, L8RP RRIREBLR 1o BO @Et%@]é@fé%ﬁ’étastasis) or

osteoporosi s, and idiopathic juvenile oSteoporosis);
hesrrdologicalemaégnaopdiswsissis alsg prealudeyirio bdnsmetabolic diseases (see
JapYRRE BEL AL RYSiRLHLS B okai) No. 2000-178200).

The pharmaceutical composition according to the present invention as
described above can be safely administered orally or non-orally to a human or animals
other than a human. The dosage form of the pharmaceutical composition may be
appropriately selected depending on the kind of disease, the level of the disease and
the condition, age, sex and weight of the patient. For example, the pharmaceutical
composition may be orally administered in the form of tablets, capsules, powders,

granules or syrups; injected in the form of an injection intravenously alone or in
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WD 2004/ 085500 PCT/JP2004/ 004134 61 Cushing's

syndrone, and acronegal y); osteoporosis acconpanyi ng
whyageisedi sm (hypopituitarism Klinefelter sSpOTiIR0©L/004134

and Turner syndrone); heredktary and congenital

osteopor03|s (osteo%ene3|s i nperfecta, honocystinuria,
comtbinesien &4k ewmon adianeisnelyasElycosgmipmayids o5 thedikertra
mﬁ'#lmﬁﬁf ) a?ﬁléﬁhy,oﬁﬁﬂ\t%tohggt 158?cu?§n55h§igbf ﬂl@raﬁé}ﬂoﬁeally alone;

adafihieradatantdesmalln iretticifons of mqﬂasﬁuadhﬁmbmm tm‘nsmmay in the
hypercal cem a resulting fromsolid cgrc noma

t
OB APENBHSIOP: @H@l@atﬁeeértransww@}y eRipdhe oral ﬁ@larlagffgﬁpe ofa
i
tra%ly%@ﬁg(fnsé]: pr @H?tlﬁcglﬁgg 5@?5}“%& gﬁnﬁgﬁcfﬂllyélﬁgﬁegﬁ)r&rm alshPp&itory.
Theypprepahtiens can bb)fplemmaled @m aonvanmmb araphergising well-known

hypert hyroi di sm or k N osteopenia ., .
36 1590 THGR e Eoep B e Bt A oh Mieg T RcHER i Excipients,
blﬁ(ﬁﬁ% hidnRg dfsiRERrastE] 10bRanal fISvorfs a%%ﬁl@ rsdmﬂhfersn Q8spending

I Munosuppr essi ve agents such as nethotrexate
agantd, @menis,mﬂ ragmlatorsampiaeritics, getling aganisepirfactanisagyl coating
osteopenla acconpanyi ng ki dney mal functi on; osteopenia
agf&onpanyi ng a surgical operation or digestive organ

di seases (e.g., small intestine hindrance, |arge

i ntestine hlndrance chronic hepatitis, astrecton¥,

pri mar yWerei the pharmaceuiical eamposibionds pr@nareg jigy ghe form of a tablet,
vafobt QLS oo R R BRI Gt MO HEof AR Salers ipclude
exafpientoiueh aslbrtosecdutmge,dodiutrochiarideo ghicbyep egeapstarch, calcium

rheunatl?n1such as rPeunat0|d arthrit.i

nmutil an
cafnpaicatan la ey stafineicgllvlogsand silicipgd; ‘animgag%ms Gieh s Hafer.
etRfol, ‘igﬂgt 9, ufgfgﬂ@j@ yrt gr}qﬁéosg%lﬁu@ﬁ A& I RN 1608 E@Ql.lmn

, XI'S st steonecrosi s or osteocyfe death
cadmgnmﬂryj/ celtploseashwline. andthyl JCﬁHl\ylpSEZ QOGQSJEMQIhOQQMl@EldS e,
us . er

ckle-ce hemat.
P‘:ﬁ%ﬂ{l*léuﬁalld@ﬂ thlra‘?" Xﬁ”‘ gddyé??‘ %”%ﬁ%@ﬁ@ 1945{ ﬁ\mr lg(n“f(lﬁl‘

laR$ia@RBowdet, ABANim R drS@@ﬁQﬂb@nﬁ@ CANER@A ehMdnate, polyoxyethylene
hypophosphata5|a or drabetes; osteopenia acconpanying

sorkeitanifettoaeid cetprs osadéym éﬂurjeléulfmtg stefiriscaciibmoneglpcesidnestarch and
st e L Ifur o ,J hg es ent|
]aggﬁaﬁgg il "R fgh t ‘ét“ Ab ov‘é“ur?E{}{; it gﬂ‘gl g%l)%?(]f uggfr%nldnorm

hy@laseahitcdell pgisagitRnaocdianer @sh a0 yatmaneimmbaiahshasey and
25 henatologlcal mal i gnant di seases is al so i ncl uded
sodipmy ey seliaponpistugizes suehsay gresrin pad Staschs absgrieits such as

stAPR! bG8 E&blﬁanBgrﬂbﬁnel\Qrd c%ﬂgf&al]s%ﬁég%ld H]:Plﬁlbrlcants such as

pharnmaceuti cal conposition according t resent
purrfm_drlﬁlc Otteazates, dosc acid powadboael mdyetindesagletol. In addition, such a

dm ni ter ed non-.or a
B ey Be ST Yiah SentedoRt AR ne e gaTe TPORTRISOLSHEh o
cdﬁﬁ%rtﬁlﬁ&q%lhgéﬁ SEROSEY ket "BYe1MEh-coated tablet, an enteric coated
tablet, a film-coated tablet, a double-layered tablet and a multi-layered tablet.

Where the pharmaceutical composition is prepared in the form of a pill,
various carriers known in the art can be used. Examples of such carriers include:
excipients such as glucose, lactose, cacao butter, starch, hydrogenated vegetable oil,
kaolin and talc; binding agents such as gum Arabic powder, traganth powder, gelatin

and ethanol; and disintegrants such as laminaran agar.



10

15

30

appropriately sel ected dependi ng on the kind of

di sease, the level of the disease and the condition,
wag®4/08%80 and wei ght of the patient. For exanpP@r/JR2oet/004134

pharmaceutical conpositiom3may be orally adm ni stered

in the formof tablets, capsules, powders, granules

or syrups; injected in the formof an injection

BRI b R AR e

supgpdinoct, vaticls asrigh koose jn teiattearbe dsedo rE\IahtpletSI dfesuch)cbarriers

.Injected, intrapuscul arly, subcut sly, )

inp}iF BRFHEBE 1Yol FIoeR Lo FIERBFARNIOW, S erf higher alcohols
ly in the formof- catapl asm

eq‘%m ﬁdzs?‘g‘? ggmh&g!gggegfaa?%y inthe formof nasal drops;

adm ni st ered transrmcosally or to the oral cavity in
t he 5 trans ar at i,on

rm of cosal
adri ViReredRe BharRar HiSaL CampRPSItion s, Brepgfl i hedorm of an injection,
WQ@%& @faY the &H@%@u@ﬁ @Ipﬁfe%h@ B g@ﬁtl&eoﬂ‘ @§H§Férﬁlcﬁﬂs in
a conventi onal manner usin known auxt |1 arh/
sterdlézetl andin madeas@tog@n@ﬂablby u%n}n |sncht Hheompasitipnon the form of a

sogetgoingifuge ﬁ{Og g ?ﬁ?ﬁs&gl}]?r § sTc’qutgv éﬂjyn &n%g?ﬁs dqueous solution is
pl‘épzlrbl@h«{ahé@sf &luents@Onaliin @16 A0SR, usé@! Bxanples opdich diluents
ulators, antiseptics, gelli n??ée ents, surfactants
ma ¢ igteri thpnol prepydenceslyamhesthoxy asteasklcleqheh polyoxylated
a J
isGRROCB o Sl GRRN el ol ERACR! pfrt S i case, the
plExanHuasal @bmpusition arayifertbericontaindexmmen sdlp ighrebse erglycesin in
| act ose, _sucrose,. sodi um chl or,

i.de, glucose, , .
a%%?% SugRIeal GrindistaisabREe VRRgPed, Fiilee; f phifmaceutica

dstlcRSRa sk Sddidifi cbnabtibnal RbNEHIDE: 2O o SHE RS B8noothing
ma er, ethanol, propanol, sinple syrup, glucose

ag@tﬁupﬂwﬁgulmbar ghbiiptrapt miublgalngtagmts obughi agripjection may be

Farb Xy et hyl cellul ose, shellac, nmethyl cellul ose,

G496 um phosphat e and  pol yvi nyl pyrrol i done;

di L7i ntegrant47 such as, dry starch. .odi um

al gi nat e, powder. | am naran povvder sodi um

hydr Ag@ﬁ@mlgo mwamwwtlmwé@pwam ef thp GFSpER By njios may
alzr rerg nﬁglg Iré@nx%(%}%eiﬁg égﬁeﬁéf%z?a’f‘g ﬂ*rgﬁ ¢ fe ov@%l'tr yJ‘ ,F%HJ ﬂ%to? 'other
mddﬁinatxe@qafrmcpn |nh| b| tors such as sucrose, st ear| n,

cacao butter and hydrogenated oil; absorption

accel erators such as quaternary ammoni um bases and

sodi 4p &fﬂﬁﬁ&{'og %ﬂ‘,ﬁe‘ 6@@ I“&ﬂ AEInA10RHE By 85ih WeRlof And

and starc sor ts suc st ar €h, f act ose,
cdpmbytmer,or Ia@ﬂ\mmacbk)gmady @%dpmb&adaltghérmﬁ Cﬂ)n&ﬂilﬁaﬂ, inah’fd

| ubri cant.s such purified talc, stearates,
PRl GO RR G |°§ aﬁmsgﬂ@n@ww i g 00, 3P

véue, bablt & usiBNy BEhE %&ﬁ:@%@ £0hd ) 1 Qo GO &N hhPprRFere Rt nﬂ,range
i f ‘'necessary.” Exanpl és of such
of from 1 to 30 wt%.

In the present invention, the dose of the complex of OCIF or an analogue or
variant thereof and copolymer or a pharmacologically acceptable salt thereof
contained in the pharmaceutical composition of the present invention depends on
various factors including the condition and age of the patient, the route of

administration and the form of the drug. In general, the amount administered to an
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coated tablet include a sugar-coated tablet, a
gel atin-coated tablet, an enteric coated tablet, a
wo 2doriogssat ed tabl et, a doubl e-l ayered tabl et aPdr/aP2004/004134
multi-layered tablet. 30 We¢re the pharmaceuti cal .
éﬁnposition is . prepared in the formof a pil)
adyit usman Rea AMETEraRiAR fhinj aapgrebeiweerc i uBRer jeiy of 1 to 50 mg/kg
{BR)<R finfil of I BT By WABHHI e rarfbX O IoRDO.01 36 AR is
gl ucose, lactose, caca0 butter, starch, hydrogenate
preéyatilalund th tapge affpdmid). btodl gk is ionapreferaigent s such
as gum Arabi c powder, traganth powder, gelatin and
et hanol ; and di sintegrants such as |am naran agar. WO
2004T9§1§l5a9191a5’gi/c§l%%9%@i9ﬁ Jaéébrdiﬁg té’%ﬁgﬁe_zstéﬂteinvention should be
har maceuti cal conposition is prépared in the forn1o?
admingstgypdenceqrey sevigral imnmshse anaei per saontipwncd pertsereeralrdays,amce

be, used. | es of such,.carriers .ipclude ..
Py aiey 8 Ficl D ey FRERYTE0F 18 S pEREH Y ing pppiged in the
plRFin@Edutiohl ddhPasition, the FstiS of admidRtratioardNte form of the drug.

sem -synthetic glycerides. Were the pharnmaceutica
Wsapes¢ampansition comppisescticamplenel @EIRPoLIN anelogye o vhdant

R r itlon.i f
sl L EFHL S bR AN s Al B O B o
agenofon mhectresti botr @eshentresf sine inAatdidisthdes @bcdrding e the

formof a 10 sol ution, an enulsion, a suspension or a
PISSHRE {ny5pticy) W}%ﬁ%@ adrainstergth apersPes ¢ (rrdl gponths, once per month,
ORETAPSG L A, e 1 P! RuEaP et fof i Bhindifio e kind of
activh amgytdiegrooptpineddn (leyagont, foethedrepinadne dr pewenigar oflbone

al cohol. pol yoxyl ated, i.sostearyl. al cohol. an
mBlspoliSysedRih: Uebufrel camimPGadEy e ofF B8PS &% ey i s

case, the pharmaceutical conposition may further

contain common salt, glucose or glycerin in 15 an

anouhhe eapoljredreiihe preseml invantion aotphaimiaojogigally dskapsable

LU ard NEsRNALMaceuti cal ....conp .iyfqnw. Lalso .

T D R R i o Tt S A A e Ty

h8AROENIfoh pragetiess espetiallg geduat Ppodusticnif dis’éﬁ%zﬁliﬁﬂ cross-linked
sol ubi li zi ng agents. Such an injection may be

stpyciEsewih thegprotzin, Retgrimaipignange of RECYA a?‘tﬁﬁé'efmdi exgpllent

TE &IWBQ of {He%’?c»tgfn ih ke PLES GRL érlﬂ'}{?l'gﬁét% said r.%lnﬁﬁ(fec Ol ks
colorants,” pre er natives, perfunes, Tlavorlng agents,

it gparticeladly enefnbasor modlifier formpstifyinetht pharagetuied] properties of
ampunt of the c | ex of OCIF or an anal ogue or

PIQLEIRS "“’c&m‘@?g’&i}g ceyral Sty mer or a
phar macol ogi cal |y acceptabl e salt thereof contained in
the pharmaceutical conposition of the present
invention is not limted to any specific
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value, but it is usually in the range of fromO0.1 to

10 % and preferably in the range of from1l to 30
Woweh/0830d n t he present invention, the dose of P¢TaP2004/004134

conpl ex of OCIF or an anal ®§ue or variant thereof and

copol ymer or a pharmacol ogi cal 'y acceptabl e salt

¥Hepledf contained in the pharmaceutical conposition

of the present invention depends on various factors

i ncluding the condition and age of the patient, the

ro ut’Ehecfbllowdlg' axiasiplea] refutern dxdmplef andnesf exainpledrangintdnded to

n the amount admi nistered.to 2004/ 0855
fu%%ff/li\ﬁémths@mat INgeAtign gn am%wtﬁgﬁgéfa fit t?%‘tPFé’gq‘e
I ®
inbéht dfoH 1@815“}2{3;9?' %ﬁ?@g@%ﬁ:ﬂ% Jc%gﬁ%s b Bd Rggre\]l?ﬁgl ggfé?ér?]i dtiﬁgéf Sor

formuige (Iaﬁnd (I Gorldy. ratén”Iis thy/dompiositiop rraiioe[rlabﬂhe ,ratam:f thdne
refer bI e.

sRAT0U D B8 ABBraSedoet Bl e O eFige RsEieh of pp gigripaton of
th BRI O prSfred a2y BT NIsthEh PdkoBARGaRES BEEH Fmer

mont hs, once per nonth, once per séveral days, once
preparedifye. the as'eme¢ gatiotqf ﬂwtw@wrdayuta siheredn RYisorDH tethei nd
f.inaredi ) i n phar maceuti ca
St@gtﬁﬁ%gﬁnﬁ?ﬁ' }etl g rsg)lﬂ e?% adoﬁnfnl stration and the form
of the drug. Wen the corrp05|t| on conprises a conpl ex
of OCIF or an anal ogue or varjiant 10 thereof and a
copol yner or a phar nacol B¥amalel, scceptabl e salt

tﬂ%@ thiJnoJf A PRG A MAT aﬁii'olfvg’itet[@ﬁgffc]?@%?r-! g_li_%{;ﬁl whe¥ein

nerorn o DOTIe 1TTel aDOI T C dI Sea
pres ant6il6y Bt QB compsiutml:daﬂoat ddiiani ddgepel=3adkamdr
several nonth once_ per _ sever al
days, once pet LS e o+ dependi ng
on the kind of act ive ingr edl ent cont ained in the

agent for the treatnment or prevention of bone 15
met abebpdynics eld o yetigleno aﬂel methabdiftthbsm att-bm Adhe

e B S5 PO SRR TG LG

palfsiyemlylcak 8idécBhin had &n aveaagzqhwmm]pweﬂgaddﬂfab@ﬁt stnatal tge
of providing a cornple = havin Cg'ﬁum form properties

aveEge degiep pf p@lduv@éaatmndﬁ et Mt dbpings dbihgammase from 3010 40,
(SRSl Btk ARa USG5 NGNS RO R RS o1
ai nf enance of protein act excel T ent

“poBt(BBGE@MA)’tvha uweedistha smmntchﬁatbhalo d0 natf dfelistilled water were

dm nj str.at d conple This nakes | .
adgaﬁi 1 %a|0£ppb?%%émrﬁ%%mah%{yefs?lérst%revc matﬁnra@ R thersglution
. e
B B REE ik SR hOREE TR g DR S5 ith HaPLifdensca
usln'-i‘@l'drﬂﬂﬂ@ﬂuylaﬁﬁﬁ tinbrane made of polyethersulfone (having a molecular

weight cut-off of 10,000, manufactured by Millipore Corporation, model number

PBGC07610), and the resulting condensate was freeze-dried to obtain 1.3 g of the title
compound poly(PEGsq-MA)h (Compound No. 1) as an oily compound.

Poly(PEGsg-MA)h (Compound No. 1) was purified using gel filtration as
follows. 100 mg of poly(PEGse-MA)h (Compound No. 1) were dissolved in 4 ml of
0.001 N sodium hydroxide solution. The solution was divided into four batches and

each 1 ml batch was applied to a gel filtration column (PD-10, manufactured by
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65 Exanples The foll ow ng exanpl es, reference
exanpl es and test exanples are intended to further

WO bdoussised e t he present invention and are not Pe/areden004134
tolimt the scope of the %6invention in any way. In

the follow ng exanples, mand R3 are as defined above
Am@rfshalfld’rlﬁﬂn%féa)( |T)heéﬁ§f 1m] pf elnansrvyss disseided. 1§ mief 0.001 N

so%%%’ﬁ?d(r%lﬁé‘ s%lﬁ%{n?w%fe tﬁen SIKb‘gled & anclh%fphﬁﬁ‘l?a e& g#@%g [ 3lm)
w&e@h&ﬁi fiémphé ycmimmsmtl Idtslcalfdéd 2. Benlcnﬂﬁcﬁ()ﬂrié Bocﬂ]tlmﬂf:}rdﬁdude
and "hyd. ratiQ" is the hydrolysis '

:
soljomyrar thepapplizdeg garh éolumn@na@efp%% b4 e Qﬁwe from the
cobfrh Gh A i ¥rd oAl EbihafFia b i ‘ibothEé%u_ﬂMA)h

structur units wherern er 't
(exgpophe Nb. Py. €fier ptrifed foictipe fy¢iR BESoor timing drecd goseitined to

gw% ok gauniad tolicay Sfh tifl somand, i iF afigy e
plfrfﬁc)'a}g? 56%?1% (Het&&n%d(s@@é‘[@ﬂiﬁi‘&n%calw bfm"é "!ﬁ‘é aB%f)rbaEce of

pol lene allyl nethyl diether (m=
pqiy(l}?ﬁ]CedeIAﬁh at Gy bg@)@margha:ftqr putifieatiom) IWIB )ietarmlmed to be
ich the

drid J d
soh i o2 B ghe e ie i RO S o 5. ana
ddtdrhindd ta\b@rgaﬁE/HQegr ee of polynerization of the main

chain is in the range of from30 to 40, |

A*d', 1- 0530K, manufactured by NOF Corporation

(her 1Lef lp

(e B LB 8 Bevs OISRy

condtg@omeeicaitratidd as fdlhm& g.5ml pbihy (GO0 of MR)putrified title
di ssol ve said startin erlal and the solution

cqnppping gbtained gt %%(cgma?m% Qmegd¢he ile qompryndy wergaade up to
a ﬁﬁh‘lletdf RE AU iR n{%ﬁ%aﬁpﬂﬁgﬂé @ﬂutggn HRk BBtafid was adjusted to
rane nm

trafifltration ne pol yethersufone
pHHawiithglld aqotmsubdium melrglide mjutacm‘ fO. b1 HMy@r@ddoric acid was

o e 5 B 2, PR R AR5k P i

béiﬁ?ﬁléﬁmﬁ'é'd Atbr bSciPRidiich Jr. h?dﬁbcﬁforfcrh@ld I"tHeartfoRYPESF content
y( PEG500- MA) h ( Conpoun as an oily conpound.:

of3be Ry P RS oo Ncnoum9 ot purreabaic i
%‘%P yr?g;% N drk}}a\rga ' %rmﬂ IC,%’&“",{&,Q Vy% rFf'mn 5%119 -It of %Pndur‘.t.h vity

a gﬁhnaoﬁmoﬁht%@ hv-ﬂio&mdhld @tlﬂﬁdﬂ@(indﬁhlﬁﬁ) khﬂdaﬁtm xyTa@upobiuht on
was divided into four batches and each 1 nl batch was
copepima @ thy tiflegampaupg aghas grhuisr. said regipn gorresponding to a pH

raHBOYF ARLHIES «£¥); IR 20RFAABRRAR nfbcARAAM1AREd Afne

conductivity buffering region is equal to the molar amount of carboxyl groups on the
copolymer of the title compound. As a result, the carboxyl group content per 1g of
title compound was determined to be 3.22 mmols. From this, the composition ratio
was calculated to be 1:1.07. This figure was applied for the following Examples

where the same starting material was used.
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66 Amersham Pharnmacia). The first 1 m of eluant was
discarded. 1.5 m of 0.001 N sodi um hydroxide

W@ eddssm wer e t hen applied to each col uimm andP@r/JP2004/004134
further 1.5 M were eluted’fromthe col unm and
di scarded. 2.5 m of 0.001 N sodi um hydroxi de
sol ution were then appl |&Mud_éach colum and a

pol y( REQ'@QS I\IIM)H (@mm Quﬁd_ Nboutlm :iihdegumlf:llﬂds

fractions fromthe four col umms mere conblned to give
: AtigF|2 H):6 &dnpound.

The yield after the purlflcatlon step (determ ned

spect ophotonetrically by neasuring the absorbance of -

pol W Etgichfifler\dE)polyak y@hleneulbd fnnatieyl alivdhaf(ter 28-38, Alk =

ety ARGk T RaREDEEh Bt B e SRR PPl 0y G 1 B e
pog%lxzéthgl@né"ﬁacs andfe Enlﬁ?ﬂ&uia‘i’ AT oﬁgﬁdﬂt 156@&@@6 kﬁ@é’r)i%

ontent of the title co ound was determ ned
degren ol polynmerization éftthampimrehain it ¢ thewengedrdn AP-18§ (AMelSlOK,

ol tle 1 d
mpfrhirpl b N Capoksonghsteiatte feterel B ol abpemar)
waSRAEd Atht QtartthiRhte®. @6 b fiistitlell Rvatir Skeré h@ltdwat ey g and
the sol ution thus obtai ned was ad]{ usted to pH 12 W th

POWEGW@WB@@&MVWWI ssertns wafetial, ar the sqlption thus obtained
h i .
ofHFERN Mol htftor AUGHE L8 MEEREE I IR sqpon v

cofiddngtd nthe bahO thanka sy ﬂewbnhécﬂ erEm;he adﬁo‘ta wsingddn
hydrochl ori ¢ acid. The carbox group conten

2
ulw#étre%%ww@fawd@ éRelyaihetsn P‘éf‘d heyiggarmle ?lg{btfcut“)ff
of 90%“&6%&‘%&&%&' by (Iﬁﬁ!e[?ore addedabdh, mﬁeﬁﬁlgl%&‘?tl"ﬂﬂft’mtﬁlﬂ) and

buffering region he regi on of | ot of
the mndltiap icondepsata gak ﬂsweadrmgirtt obfanthBr@dhh@hil@e@np@md

ch the ¢ ro ft I
bt Efasrt L Eotrpgui-aon sefatbrrareida o ogi o
cor rRRRARSHx ?9 x‘bﬁ @ombht df@m@u@éongm% pég(ﬁEGgoéMA)hhe

nol ar anoun ydrochlorlc aci sed i'n
(Coompdund Nei £Wmnmurngn thecfiaoe m@r@q@ﬁaqlesmquhe Em@mie 1

amount of _car box rqups. on po I1.0f -
sefTE 1B e ol perel- PR b pecf BRIl Glyptrdfna wos

A de@@ﬁhﬁlﬁéﬂtto per.chmMbls. tHrémhehie 0P otilodasn feb exf'imcﬁﬁdlal@l bde

22 mmols. Fromthis, the conposition ratio
L le 4 diissfiguge s peplied forthe folivaing Egamplessdershe ﬁ@ae ptapting

foll ng Exanpl es where the sanme starting
mél@lﬁal\%mg\}\u%s used. 30 WO 2004/ 085500 PCT/JP2004/ 004134

Example 3
Preparation of product of ammonolysis of poly(PEGs¢0-MA) [poly(PEGsgo-

MA)a)] wherein m=6-16, R>=NH,, comp. ratio= about 1:1, av. deg. pol.=30-40 -
and hyd. ratio= about 0:10 (Compound No. 3)

9.5 g of ammonia water (ammonia concentration: 28 wt%) were addedto 1 g
of poly(PEGsg-MA) (AM-0530K, manufactured by NOF Corporation) to dissolve
said starting material, and the solution thus obtained was stirred at room temperature
for 16 hours. At the end of this time, the solution thus obtained was subjected to

dialysis through a regenerated cellulose membrane (having a molecular weight cut-off
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67 Exanple 2 Preparation of poly(PEGL500- M)
hydr ol ysate [ pol y(PEG soo- MA) h)1 wherein nr28- 38,
WORBredessse®np. rati o= about 1:1, av. deg. pol.=ROFIRoamm4134
hyd. rati o= about 10:0 (Cortfpound No. 2) 5 A copol ymer
yoxyet hyl ene al | et h di ether (m =

of AR08 13 SN deatsetired by Shokalngres s Lidge Ny HE36-32-
1087 afifer 3 HteHraltEn vl AL abOf o RPAIIAEIR NSRS, URT WS

thelefprther subj qacdd)mﬂlalym agamsol lith of waten fahihday. | Aftér litheof

range from M1510K 10 uff actured by NOE
Wf%‘r‘%*ﬂ&?‘f%ﬁ; lt[wesrf@rt efrsuBiected @ dialiisiigr apother one day. By

caﬁrgﬁllgy&fﬁg‘\ Xf(@e\kﬁﬁs‘sﬁqaﬁ?ﬁz?@ag?lé@hﬁg?te élgc}{%g:roduct | T he

sobftion phxlsﬂblmw& M)iemsred ding ah witrafdiratiet membrage made of
erial, and.the s i on, t hus t S st rre

palietiastyong g rdtechiar Sishbarott af 1. ahf mahitarEcd by

Mitliifdre CGoRSoraGdr) qIR1 mﬁberww@mqq) lafd "tﬁéereﬁﬁﬁﬁ‘g ERAeRYate was

as.described in Exanple 1 above using an

fregze-dried ta obteindOhe abtha tide canpowid paly éiGm*MA)a {fempound
vin nmol ecular wei ght cut-off of 10,000,
Nﬁg‘rgﬁ@f 3%?@?’8%‘“8?/“193 | i pore Corporation, nodel nunber
PBGC07610), and the resulting condensate was
freeze-dried to obtain 0.8 g of the title conp

pol yXimgarhoxybaronp Aprieptdn #@WIMEG@O-% tafCQ;nmnnd No. 3)

W%gdr?gou %d %%Pg@@ bﬂc ga]‘iquH Eg&?éo%% (1)13{1 E{% &e%rlib%d in

Exnegreli abovennidhas seswlt, thaceeboad geerpaonteatipird dodthptide 1
abo e and, as a resul he carboxyl group content per

copnpQupd Wap deterrpingd E%'?Fpiﬂ% §& deternined to be 1.63
mols. Fromthis, the. conposition ratio was

calculated to be 1:1.4. This figure was applied for
t he nddr dh mgctEmmmpﬂ'e'@nﬂ\mdeit isyessiblrethaitthe makge anhydride

terial was.used. 2 re3Pre aration of Qduct
S e s e P e
alMaﬁ}Qi}dlyWé‘BSIWaﬁbr #in tﬁ@re%ﬂ?ons@/ T}ﬂ:tlhﬁcroﬂm@liﬁaléac :
deg. pot.=30-40 and h rati o= about 0:10

R HdURSIbEIcdd0 mBrcEObRisdfrmale wmby didargies
ERNRGS FALLAN 28 W A dELG.Added to 1 g

In Example 1, the carboxyl group content in 1 g of poly(PEGsp-MA)h
(Compound No. 1) was determined. This gives the figure for carboxyl group content
when all maleic acid residues are fully hydrolysed (3.22 mmols per 1 g of polymer).
From this result, the weight of poly(PEGsoo-MA)h (Compound No. 1) per mol of
carboxyl group (1/3.22x107 g) and the weight of poly(PEGso-MA)h (Compound No.
1) per mol of ring-opened maleic acid residue [2 x the weight of poly(PEGse-MA)h -
(Compound No. 1) per mol of ring-opened maleic acid residue, since there are 2
carboxy! groups per fully hydrolysed maleic acid residue] were determined by
calculation, giving the results 311 g and 621 g, respectively. From these values, the
weight of poly(PEGse0-MA) (that is, the weight of the copolymer before hydrolysis)
per gram of functional group, and the weight of poly(PEGsp-MA)a (Compound No.
3) obtained by adding ammonia to poly(PEGsgo-MA) per gram of functional group
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of pol y(PEGS00- MA) ( AM 0530K, manufactured by NOF
Corporation) to dissolve said starting material, and

WO 4983508 | on t hus obtained was stirred at rooPET/JP2004/004134
tenperature for 16 hours. 6t the end of this tine,

t he solutlon t hus obtai ned was subjected to dialysis
werp detggningd.r SppeHiHY dhe Height pbpely Pl (Rl ism eleaNelght of

T L

byrmbuﬁamtguheﬂohyuISawkxghﬂ oy midlecle.of whatet (18 M)ﬂein theweight of

- 100) against (1 litre of% ]]U{)Q OUF
th%@%ky.ftyda&m £8PRIYMST 2i'pe 8 Aigutsf 003 8q Thgsveighat poly(PEGsoo-
M@g (Iqu'ﬁo%o%‘ﬂﬁll\g)c@?9&51901%@5%?)&?1\@9@ fad gﬂt?fgﬁg b 4 aaain

mcblamlhawmghntqfaoneldcule) oflammosias(17 @) tathetwmghted @oM?EG&y—MA)

carryin
S A A G it
g %(T’E@ ?@ﬁlgﬁtﬁﬂdl}fd Ry v@@retﬂlltlﬁﬁ%idahh?dﬂl&nresmues have

ane nade’ o ol yet herSul fone (having a nol ecul ar
beer suffjectedito-apirhomsAlysin(igoag hﬁdrdlymhwa&é@tmdecbyy calculation (1

o HEE A PR R g oo
po@yégEGgoofMAl)ﬁ1 @dmﬁdu@dm‘? Uitk aill yi{aREERO MBS fesidues were

ound 10 No. as_an oily compound. The car boxyl
é@é t@ bydrelysisi the 1 e@reéfcab%ﬁrwltmeﬁwat ReCd rp @iy (RE Gsoo-
r
M?’*%zng RGO S BRI hATR] Ao OB Al ERa o
anlilﬁsmdlysls,tah& tlzadchak ydrbor yd wpouposunemt q*:relr g fhf golgz(PEGhseo-MA)a
title compound s deternmined to
<C@Ha>@+m%1 Rio- aagasttsd APB¥Rie bris myagly). ﬂ?et rajig 02 H@ i¢, ppprydride
re&ﬁ@és shPGct@Elt@ hiRARY S 8l fhe tftﬁSJoﬂ'lEt%uﬁd’fH ifle RRaBHRNRS E?Fﬁalew
to a ring; “opening reaction due to ammonol

anhgzdlsddmﬂsldu@l ig dhehstantiof wtaldbyvamaleulawdeaemfas deterhdned to be

1 (f) eiﬁl&ﬁ{] gl,rlf SX%J%;@E‘{IHFHE]{U ! g‘ﬁ‘nﬁ‘n’]ﬁ[ ’il{l ql(rfrg atnh éd% Ef@}{es hagﬁ_,een

suBﬂ:Ebé@i Ith Qﬁin’fo%%lygié%ﬁd 15 birﬁﬁall? %o%df&i’s’i@lﬁa\d&hﬁexﬂﬂﬁce
calculated asfollo In Exanmple 1, the carboxyl

group content in 1 g of pol y( PEGS00- 1M4 A) h  ( Conpound
No. 1) was determ ned. Tﬁl%mCiVﬁS the figure for
carboxyl group content 25—whem all naleic acid
I Rt BRI & etidifoh Ribtdivel yBdichdiBy12mina b poIe(FHGeh i)
polynerr. Fron1tQ|s‘resuIt tgeimeyoht of

X i <) 0
— :! 2: 1I¥B

rou &g(g éé% aﬁﬁééjﬂdé é)i r@ l étf@ Mﬁig bt100iC oalpo)qnd No. 42

pol y( -
ring- opened mal eic acid residue [2 x the weight of
pol y’;l gnoéquez)uq dimethylamine solution (dimethylamine concentration: 50

wt%) were added to 10 g of poly(PEGs¢0-MA) (AM-0530K, manufactured by NOF
Corporation) to dissolve it, and the solution thus obtained was stirred at room
temperature for 20 hours. At the end of this time, the solution thus obtained was
subjected to dialysis through a regenerated cellulose membrane (having a molecular
weight cut-off of 12,000 to 14,000, and manufactured by Sanko Junyakg Co., Ltd.,
Model No. UC36-32-100) against 10 litre of a 0.1 wt% aqueous acetic acid solution
for one day, and was then further subjected to dialysis against 10 litre of water for 1

day. After 10 litre of water was renewed, it was further subjected to dialysis for
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(Conpound No. 1) per nol of ring-opened naleic acid
residue, since there are 2 30 carboxyl groups per
wo mokpsisyar ol ysed mal ei ¢ acid residue] were dePEr/sw20em004134
by calculation, giving thééresults 311 g and 621 g,
respectlvel From t hese val ues, the_ weight of L
angibies/ ¢k mry(w such dialysisvasicetsidimethylaingpas flipainated

fqux)lﬁ Ty %oﬁ?;cq ﬁlé’ g‘dl o(nF;E&B%r %gsi gfaff g%en gﬁknlgge{nqggafﬂﬁﬂgon

mamlanenmdd@yf ;Iaalgﬂetn@sammham ®a ﬂﬂlac(ﬂ%h‘:%ﬁgm Mﬁ)ofﬁ of 1Q¢;060n
of functiona roup WO 2004/ 085500 PCT/JP %8 4134
and gnapufastused by H@ere eratipBnpqe ntlwéew\%lﬁé ) and the

el B, 3%699'3?” 1 tifin “39% gL s e ﬁ‘&’éﬁ?"é's.ygﬁé
pohABEGHdaVIA§dina (Jorspdutnd N, U as ztmell)nmmqmumdr wei ght of a

nol ecul e of water (18 g) fromthe weight of the fully
hydrol ysed copolyner giving a figure of 603 g. The

wei gﬂ{ec%}‘fbo% %&6&‘ &586nt3n VR e‘{ﬁ’ Reme memé%ac(ﬁﬁlsomlm

of . car boxyl was obt al n | ng t
4) mxiseictstlnamevl/em ghtsamfe nzanmol ascleberibet inkremple l(almvg,)andovas

mﬁ.}gtﬁt i1g3\}'g ( T GSOO?PXA \h%thng%v hglgtrog%at 119 ﬁxgmgfe Pl the

anﬁﬁ@ﬁcﬁ?éls F@Huét the th?d‘or@ﬁhb/éawgrdﬂbkantémﬂﬂoglﬁﬁpdl@(PEﬁsoo-

where all mal ei ¢ anhydri de residues have been

Mé)dipe (EemipeundaNenn sihpes all paleic anhydngdagiesidyes kaye hggn subjected
totgg'nt %6619%9%% %@hgﬁbggﬂ atqe]n Q{goxygaalmlﬂ%jtov@él EQURbI.

e car group content per
Frémghede resudtsythPEHu0F-ndio aﬁfﬁyﬂmiaumidliﬂs sulﬂg):c;ted\,tte:lmlnal}ims in
mal ei c anhydrlde es were, ect ed

d
(e rEPE i RSP FRl MG BRI G i fhersforng
mgtelgalqi aﬁ%LcYn FE(RH Jﬂ%t%lﬁﬁve%”g(l N@hu3 ke Mﬁe:rnﬁﬁﬁhéd that

mal ei ¢ anhydri de resi dues n subj ect ed

<uhsmmm1wﬂl| malemmﬂhydreieacmdwdﬂ hod bbexsubjagtalip aunmlem bper

‘hg%%vgﬂp ngggwﬂ@f% 1rﬂég$ggﬁgﬂ%FE%§Fggigeasured

anhydrlde ‘resi dues subjected to anmonol =sis in the
title conpound to the total nunber of maleic
anhydri de residues in tM&ﬁmmﬂﬂing mat eri al was

St !- fFlet& er ﬁn ‘ned '

ﬁoﬁ&Fm@FSa-bﬁgmﬂpﬂmlembnmm 11391 Iam@}y(m@)@m tdmab.ratio=
V|rtu%rryrno hydrol s;s had taken pIacS 120 I ;

di et | u, =Janm ne and pol | ffEGBOPl ft aol (I '
. 00- NA)dnla)l wherein ni=6-16, It s=NWe,., conp. .
r at i big abdainido-2;propanol were added to 1.5 g of poly(PEGsoo-MA) (AM-

-0530K, manufactured by NOF Corporation) to dissolve it, and the solution thus

obtained was stirred at room temperature for 16 hours. At the end of this time, 300 ml
of distilled water were added to the solution, and glacial acetic acid Was further added
to neutralize the solution. The solution thus obtained was condensed using an
ultrafiltration membrane made of polyethersulfone (having a molecular weight cut-off
of 10,000, and manufactured by Millipore Corporation, model number PBGC07610)
to obtain 50 ml of condensate. 300 ml of distilled water were added to the condensate,
and the resulting solution was again condensed in the same manner. This cycle of

diluting the condensate with distilled water followed by re-condensation was repeated
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av. deg. not.=30-40 and hyd. ratio= about 0:10
(Conpound No. 4) 25 71 g of an aqueous di net hyl am ne
wa edosssm (di net hyl am ne concentration: 50 Wt BGT/IR2064/004134
added to 10 g of pol y(PEGOQ MA) (AM 0530K,
manuf act ured by NOF Corporation) to dissolve it, and
fivtetimesdp glimnnte eressobaminme prepsnel Thedesulting eppdpnsate was

BRI, 00 B coRpbAERANEIRl i Byl
Né.I%) asighoity caegpmardat ed cel | ul ose rrenbrane (having a

nmol ecul ar wei ght cut-off of 12,000 to 14, 000, and
manuf actured by Sanko Junyaku Co., Ltd., Mbdel No.

UC3 l4i LY
acor S SRRAVLERED Bakicthn 1 d (ol PR MANA R No. 5
wisutetdmminesiuii Jtlﬂafﬂamxb manmeti ad gestcdbealgaibxamplOl hbdaveeamsf was
10 litre of .wate

aefSpingied 1 e Loy distiat eRcudh, St frthaign xR Sor the
m@%l%&ﬁ%@u&%elﬁe%ﬁ&%@@ﬁﬂ&@l ngﬁp%Bﬂﬁehﬁﬁm 10Q 8f ﬁ@ly(PE@SOO-

carryi-ng out such di al YSI'S, eXxCesSS di meth
Mél)ipai(Gemgound Nmrﬁ)t\ﬁ@r@alb thatstic arfnyérlé@rqstdugﬁhawdsen SUbJ ected

b d nd
o RRRP LT S e BT Y ErhDdth AR el ol & Lt maposs.
FroRi tiéde resilits otht rofo JfGndleiR, anh?tﬂﬁieﬁ&didkfe@%ﬁbﬁé@t@d &y aminolysis in
M| 1ipore Cor por ati on, nunber PBGCO7610), an

the fidle sompaund:tp s (ot aumber of mplsicpphydrideesidyrstp thertaiting

f E
e, e SO B AR e
substantinllyailitregiticianh fdrideatsifwdsyif Rieartind/ijattrial hﬁblmmu;nd] ected

No., 4), determ ned in the sane nan cribe
tOiaﬂﬂ@éa%bPé FTBROPrOBI AR NSt AREILY P Rt sibad e Place
mols. Using a calculation simlar to that in Exanple
3 for the ammonolysis product, the theoretical
carboxyl group content iBzdmglesi pol y(PEGsoo- MA)dna
npqund ._4 ,malluelwﬁ’ﬂ dride I

egobMA A l’i@éénﬂﬁ{:%tm m@gotq{m{; c5l41 rrmho% about 1:1
ron1: ese r%sqi/s - eryaglo O’ nH.elé an y rlre

corrpound to the total nunber of malefic anhydrl de
residues in the starting material was cal cul ated, and
was, 23ebeitrbedethandd@vele idedhoi$.5 4 bf pﬁfﬁ(?ﬁ@gt&mm@& haf30k,
subst ant i al Igggal | mal ei.c anhydrjde resi dues had been

magpered §Y NOB GHoRRATIEGT iy disscly skt ang the salpaonsihys phiatned was
stf’g}eﬁtaPﬁJolm bénﬂy%rd?ufe‘%&oﬂé.h&ﬁé. Reghe Al 8P ARE; 3tPmE¥ATRLE

were added, and the resulting solution was condensed using an ultrafiltration
membrane made of polyethersulfone (having a molecular weight cut-off of 10,000
and manufactured by Millipore Corporation, model number PBGC07610) to obtain 50
ml of condensate. 300 ml of distilled water were added to the condehsate, and the
resulting solution was again condensed in the same manner. This cycle of diluting the
condensate with distilled water followed by re-condensation was repeated five times
to eliminate excess ethanol. The resulting condensate was freeze-dried to obtain 0.8 g

of the title compound poly(PEGspe-MA)ea (Compound No. 6) as an oily compound.
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IF-ri e ""ara ;k n (0 "';Jeioul_Ari'oduic'. of O
FQT' (7" Ckrl- 4A fipoly(FE 'soo-YMML2a)1l w, -herein
woe@408550@a=NHw ! HzC f ((cH) cH3. canp.rnti o= abpor/Ji2004/004134
av. deg. pol.=30-40 and hyd? rati o= about 0:10

(Conpound No. 5) 25 14 of 1-am no ropanol wer
addddetcarboxg gjmm cqneng em%m@DM\B’E@ MM}g %@ kCompound No. 6)
f t d
wal SAHERGEN B fhe BB lantel RUYRL Ry FQabRINNETe dud AR

defeﬁﬁﬁféﬂ@d bé 2.16aimdls. Neligsa calduldtivg sénilarad thaisExample 33’6f)the

of distilled water were addedtothe ol
angwalws piedugt,the thegrefigal qaghoxpbgroyp gepfent tlB QL% gx@’? 500"

M}xge%n@h;%glgmﬁ e\?rﬁc{i’!te dii 'tnf’ageﬁé %@gﬁh& Ashtfds KRR 1R dHieQed to

rane made
alqohblyeis veis slefctrained blp@aicnbytian, mﬂ@msldatenmeg m bc: lid7 ghshols.

Fr%fgdég reg\?,lgﬁ]é? pa%g%%&e? Ct )i%gldg%qs ugs 5881 ?1t18]co %E)grtlcl sub] ected
to Qﬁeﬂ(ﬂgﬁﬂcﬁhe o I{Hmlféfr ofjhﬁie'lé ARG dnad REid0BY B tAddatidgGnaterial

ndensat e, and the resulting solution was ain
waseahbe gl amdwwthéetmmed@rh%ﬁ 6 ThluSs itepe be segn thati GQJ‘%Qf g

m%lgl% @Eﬁ%&ﬁ@i?ﬁg \é\n\}é e sé ! gr% zfﬁlﬁlgg‘g@go al%gholysm, and
th&felaitid A4 b B hattic a?ﬂagflhd’@rebi!dﬁ%wéx@ s&ﬂgbﬂb@&i ByR¥Eeiss

1- am no- 2- pr opanol e resulting condensate was
freeze-dried to obtain 1.3 g of the title conpound

pol y( PEG500- MA) i pa (Co . 5) as an oily
conpound. 5 The car boxglrw{i—gri%!pe—cwoontent in 1l g of
[Parkjydifakich of piédhide af aimamilysis dpol HIPE Gyas-MaA) ¢poly (RIEG s6-

t he same manner as d,escrl bed i n Exanpl ell aboye,
ARCR X {0 . X “;v.!_, !0" RAORL N 113K

S|mlartot€ Lyl ) SRR G
product, the tt Tcal car Dox ' content in 1 g
of pol y(PEG00- I\/A)l pa (Conpound No. 5) vvhere al |

mal e1| C ang dr| de resi dues have beeq sum\,eg‘t

i 1o & P VSTt STy SO EHERT b <l 1o 1.5
g @ﬁqﬁi@‘mﬁ% o MAENL. 75T ORTRlafiufackiF Byt ROFCdrB8#libS) todiolve

i'0 of mal eic anhydri de resi dues 'subjected to
it, smd ihtes] ‘y@t@nuthus leﬁ@n@d wa%qttrmﬁl;ﬁé;mmn tenperduredeal0 howbe At the

rfhes TS Bty ZENTEL S RN EP Tl ha P ShELA A, HRLELLR)

achas a&i@Rfak FuFEEr hilddd to SUilRREhidlsblatiah] ThRkRURingRbYibh s
residues in the starting material had been subj %Ct,ed
copgensed #ing an ylragiltion membgno made phpriyetherauifens (having a

m¥fet[_:)ﬁlgla\l\ %l)épp&t Wﬁtoﬂoy(ﬁjg% ﬂan@ﬁﬁf@??&?glprorﬁ: C@{&kﬁmﬂ

mbdeél ,nanibhr PBGI07610) to obtain 50 ml of condensate. 300 ml of distilled water

were added to the condensate, and the resulting solution was again condensed in the

- same manner. This cycle of diluting the condensate with distilled water followed by

re-condensation was repeated five times to eliminate excess ammonia. The resulting’
condensate was freeze-dried to obtain 0.7 g of the title compound poly(PEG1s00-MA)a

(Compound No. 7) as an oily compound.

The carboxyl group content in 1 g of poly(PEG1s00-MA)a was determined in
the same manner as in Example 1, and was found to be 1.12 mmols. As with the

ammonolysis of poly(PEGsg-MA)a of Example 3, there is a possibility that the
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ol S~ i ., .~ Jsc~a- |l [poly(PEGsoo-MA)ea)l

wher ei n n¥6- 16, R3 =QCH: ! CH3, conp. ratio= about 1:1,
wQ@0ooawsssaeg. pot.=30-40 and hyd. rati o= about BCBHJIP2004/004134

( Conpound No. 6) 25 g of abisol ute et hanol were added

to 1.5 g, of y(,PEG500- MA) ( AM 0530. manuf act ur ed
mblylcm@hy swawdﬁ)thq ROIHPES o500 dA) starsing materiad 6puldiben

i R S R e

amhgdlédeanéshddcs subjtctedgo amsionblysis t6 theutatio of makicathydridettsidue

n raflltr rane made of
Sug ?gttﬂgyéﬁﬁﬁﬁ@s(%g\?,%ﬁhﬁ P¥Eul ar wei ght cut-off of
10,000 and manufactured by MIIipore Corporation,
nodel nunber PBGC07610) to obtain 50 m of
condarisample 30be carbotyl graipi dontedt il gof pelyPEGdeaVA

(Copmoanl ot Phves et Shetl TSRt icdiidts cgbodftess gpheent
whéialBRa RN 8id8 e rk it ﬁ’}drb ?@&1 Mm_z%mw ﬂeqswe»doftp\blymer)

re-condensati on was rep eated five tines to el1tmna

Frepctbisgestlt theoveightad mb&HEGusngN@dhd@nmaoend/\HQ 2) per mol of

e RS Bl 91 kRl B & OF pbBERAG Eh EVAGHPHARouna No.

leclifs ol 6ﬂrm§%éﬂ%ﬂ4ﬁzﬂ&5 201 rE¥iduel[P20ME Mieht 34 pol?@’l?f@ﬁoo-MA)h
car boxyl group content in 1 g of poly(PEGOO-NA
% Kbper gyol ofgiagpersdinplels qcni fepidug shce ﬁ%ﬁﬁﬁéﬁe s

i R
reEﬂBrmBeg dhdfige27 gxeespammtgol Kreivsthp ltlm}iuﬂitamdzdweloht of
(ﬁ Gt 'eé@%a) ﬁ\i%ﬁc e'?:%ngpdg R te)tﬁmgéarap ke Jabogs. dhe

thé“}@bl@yl L&8ot ﬁﬁ‘rw‘%nﬂ%‘{ ﬁmbf A EMb 180 S4-1i%)a ?*"rﬁ'ﬁ);g}%lnﬁ $157)

was det er m ned by cal cul atTon, d was dete ned to
whae all aplermahlsydridEresidiel éa‘ree@@htsublbhed tcaammoocblysml easc

dues in th J;, 2d. sybj ect e
BN PO EE Bt RRed B b c et PR G "R ot B
cakigsdyd pidsp |c6nt€ﬂt&)f§i0@57(PEGgsoJIM£)ﬁl(@bmpm Nal n%@ds@&d aBok

was determned to be 0.6. Thus, it can be seen that 60

(1gk>gnmely)«#he eitie of majeie anlkydrids .rm@;s imthetislespmponpdsubjected
10%11?‘]' ﬂn‘iﬂf“l V\ﬁ dﬁ% ﬁV$Jn%ﬁ1ttte—1dr’lI 18‘1 1C da?jpgcllrlﬁej 1§"1 Qllqn tﬁgq:%artm"

renal ni hg el C an e resi UeS
mﬁﬁﬁﬁl&@ﬁsﬁi&tﬁﬂbﬂdﬁy&a&ﬁﬂlﬂmn :EKB«HM feurdd Rr lﬁlaﬁaﬂ'lhﬁs’l 1!Qﬁfa°

product of anmmonol ysi.s of poI y( PEGL5
COPBS‘F‘VE %%DOf the giayajg anhyylsid dudrsreh mbog QéPEfﬁweﬂr\i‘r%)

stéér.ﬁﬂg mafeéal Qfereaskﬁ%}gqe%l t% anﬁﬁ’onogﬁ%a Iflgtl.he %r%lillfhg A Fmaleic

ati o= about | <<" onpou
anhydride residues were subjected to hydrolysis.

Example 8
Preparation of reaction product of dimethylamine and poly(PEG1500-MA)

. [poly(PEG 500-MA)dma)] wherein m=28-38, R3>=NMe,, comp. ratio= about 1:1,
av. deg. pol.=10-15 and hyd. ratio= about 0:10 (Compound No. 8)

11 g of an aqueous dimethylamine solution (having a concentration of 50
wt%) were added to 1 g of poly(PEG500-MA) (AM-1510K, manufactured by NOF

Corporation) to dissolve it, and the solution thus obtained was stirred at room
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14.5 g of ammoni a ~wTlater (ammoni a concentration: 28
were added to 1.5 g of pol y(PEGL500- MA) (AM 1510K,

worowfpsssbur ed by NOF Corporation) to di ssol ve PCDIRP204/004134
and the solution thus obtai’hed was stirred at room

tenperaturefor 20 hours. At the_ end of this tine,
terpperaiwre ¥9r 2Qihguss| Ad dhe A aithisims. 2O0IE of distfled walenvetn,
fourt 1
soRBfoRh o BhorE i B RF VAR s ifheradal] furalioe the
sonm“lrod emhe ebsuing oot htas aﬁndehsat using mmttraﬁhmnmd&nﬂfrane
ol yet her sul fone (having nol ec Iar ut - of f
mige of@OB@éwgﬁq Oﬂf‘aﬂwa&we’acw Weight ﬁf Andon,

neo n{?gﬁs at gmgi %5%3?%%9) mBPelgl%ﬂJef‘Pﬁ@im@(ﬁ) to ola)tam 50 ml

I stil water were ad
oftcbmdemseﬂdeﬁ&hmda pf dindll¢cheateewetetadded wdhe comiensas, aag dlien
nden nn Thi s c I .of il ut.jn
e RS i Gordase 1 B saap rmicy | TSy oy of il the
coh8erRARIANSAEEIRA WRSH foﬁ@@@@l 8¢l rd-totRichd A V\?a@ 18peat¥dFiieQimes

excess ammoni a. The resulti ng condensat e was

tofelimdnate ehcessalimethybaming. @heregul@ngtcn@demisate &vag diepesudrded to

o R St B ACRrEO R Rfbo g bt oy

coBPoyh®EGL500- MA) a was det erm ned in the sams manner
as in Exanple 1, and was found to be 1.12 mols. As
with the ammonolysis of poly(PEGO0O- I\/A)a of Exanpl e

gCT ;@%;%bﬂf/s\ 58%@%%&%“&%?%4 C n%()?g & resi dﬁﬁ@ 7t he o

8)padsydefein@ired da M%)saﬁtean:irinagamtﬁanamle L ant dvas ealcslalxdeo ﬂ)e@ 82

to b hammnolysns droJ ysis. Therefqre th
mingls, QIR ANBIRE S RRRIP Lo U g dratnpli g B thegrepigal carbosyl
%ﬂﬂ‘%ﬁ $i $ c't(@ thﬁPE@Lqu\ efyanahalee AnhMELd Qfﬁl fﬂﬁaé Eifuﬁ.iuc—s

| ected hydrol ysi's was cal cul ated as fol’
halve bEmmqbiceLeZ to nhmlcdmbmwetgnmuq:d bjomletﬂatmmtolbe@ & mmol

ol y( PEGL500; MA det

P Bt or RE A P e R b rs g R AL B ot o

suBjeltedad Qﬂn%o@}fshﬁtoftﬁé tddmﬁnweoff hlkit dandagdd/ eiduéslinGie
mmol s per %by Fromthis result, the

stmngmat@fal w@$ 9%@@@“@ sHpHatian apduns found iope ddk Ty, lt was
A
r'c-nffl gsilgé%m%!]p%i%&ﬂ# f]"ingﬁﬁﬁrq 1%2%116%% ]_I,Jgﬁ QML&D& i
mﬁhﬁg@@m@m&demlaﬁnﬁe acid residue [2 x the WEI ght of
pol y(PEG soo-Mh (Conmpound No. 2) per nol of
ring-opened naleic acid residue, since there are 2
carboxyl groups per full Exg‘ﬁ‘ng[e@ ysed mal ei ¢ aci d
resi due] were cal cul at ed t he
Preparation of complexes of polymeric modifiers of Examples 1 to § with OCIF

Each of the polymeric modifiers prepared in Examples 1 to 8 was dissolved in
phosphate buffer saline (PBS) pH 6.0 (which is solution obtained by mixing a solution
containing 10 mM disodium hydrogen phosphate and 150 mM sodium chloride and a
solution containing 10 mM sodium dihydrogen phosphate and 150 mM sodium
chloride at a suitable ratio to give a buffer having a pH of 6.0) to prepare solutions
having a modifier concentration of from 1 to 20 mg/ml. For each solution of each
modifier in turn, 0.625 ml of the prepared polymeric modifier solution and 0.625 ml

of a solution containing purified human mature OCIF (OCIF prepared as described in
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results 613 g and 1, 227 g, respectively. Fromthe
t hus- obt ai ned wei ght of 15 pol y(PEGL500- MA) h, and

W@ g00ng8sam appr oach simlar to that in Exanpl e BCHiRROEL004134
the theoretical carbo-:yl 7§roup content per 1 g of

T T = N T

B e A B P e
fog avlepst 0ae hew td)élV@@b@t(d?E@&&lﬁﬁth&dﬁﬁ@mB&ﬁﬂ{ 610)] (‘I)htalmng
neasur.ed abov the rati o of nual

O&Hhineditied Wl&ls'i%e @ebfmqslqm%dlflﬁqss 0§ Examplesihdo 8B W@&hetae ratig of

mBHTRPR B8P dabh E&ﬁtl&&fsﬁeteﬁlﬁimﬂ rbXQfle Eﬂﬂcgﬁt?atﬁﬁw %Sdlfler
residues In the starting nateri tern1ne

sodutioniddded amd thamehctiars comalitichst Thb avelgtf ratidswé modnfmm:é@CIF for

firmed that 60 % . | d d
s e EOmiptprearsuoiapd e AR Riogs R G Gy 3ore Beparca)
aré @ﬁ’cbv@& HEFat106 AT EiSbR 2 Bl6w! e hRIIRulr @&e 4)@ calHaSf the

mal-ei ¢ 25 anhydri de resi dues were subjected
rehl}ltin@ Fersplexes wasangdsured a@leepiamad irofiesd Examal:ctluldwlcp)voarhct

%Edgl.“g% m%ﬁag p0| %E“%g}%g Waﬁélﬁﬁk}gfﬁd X%gfff«ﬁrlbed in Test

Ex@ﬁplegbatmut 1:1, 30 av deg. pol.=10-15 and hyd.
rati o= about 0:10 (Conmpound No. 8) 11 g of an aqueous
dlnethylan1ne solution (having a concentration of 50

R T R R e

with dlesp:dljnhemmb&tﬁ&r wht prepatédﬂm&mhme mmﬂm&t exicoptrthA@BS with a
lﬁogél 085500, PCT/ JP2004/ 004134 74 tenperature for 20
P 6fi7 ¢ Waktused,as WAMGURni s tine, 300 ml of distilled
wat er were added to the solution, and glacial acetic
acid was further added to neutralize the solution.
The resulting solution ﬂﬁﬁ@@@ld nsed using an

l(Jtll’llﬂ L 50 AL _-'J‘j" .__‘ ‘—Eo—eo-NﬂA
g@w(mm th@ﬁﬁﬁnm m, u@tﬁs mﬂe}atmurmﬁm 1:1,
GCU7:>1 1o obtaln . con esa e.

resultlng solutlon was agaln condensed in the sane
manner. This cycle of diluting the condensate with

di st Alcbpelyiet ef pdlpb:tyesitnd yllyEmebpridpmet (0e 6486, Alk =
repeated five times, to elimnate excess

ethylgas, Ry FanidrReeneRd R ssupthyh gnd swdrin asiydtidasn which the
p(flfl(?%ﬁlg%ﬂggghe A %’%};‘9? Qb&a%é‘xg ﬁgbﬁlhﬁxv&gﬁp&%%u 500 and the

average degree of polymerization of the main chain is in the range of from 30to0 40
(AM-0530K, manufactured by NOF Corporation, having a lot number of M34529)
[hereinafter referred to as “poly(PEGsg-MA)”] was used as the starting material. 61
ml of a 0.5M ammonia/1,4-dioxane solution were added to 10.1 g of'said
poly(PEGsgp-MA) starting material, and the resulting solution was stirred at 25°C for
20 hours. At the end of this time, 200 ml of diethy! ether and 100 ml of a 0.2M
sodium hydroxide aqueous solution were added to the solution, and the mixture
vigorously shaken for about 3 minutes. After allowing phase separation of the

organic and aqueous layers, the lower layer was collected. 200 ml of diethyl ether and
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conmpound. The carboxyl group content in 1 g of
pol y( PEG1l500- MA) dma ( Conpound No. 8) was determ ned

WO pootlogsss@me nanner as in Exanple 1, and was ceRCT/P2a042ab4134
to be O. 82 15 mmls Usi ngéa sim|ar approach to that
used_ in the theoretical carboxyl

SR BhOER-Geme et Hlsrye HEGeHowed s S0 G ol R Seisabisined

o o LR, Y PR o M T TR s

cdileetséd anab thehtfeeezd-Heed @t otitain 0. lr’gatbfethe titlanbuyigdourdiepoly(PEGsgo-
residues jn_the tifle gconpou ubj ected to

Mzhp seft 9‘§‘i3§1t290?138u‘f‘£i\181 %%ﬁﬂéﬂo‘ﬁﬁo | ei ¢ anhydri de
residues in the 20 starting material was determn ned by

cal cul ation, and was found to be 1.0. Thus, it was
conf Thm@nib@fyégrmmb@tlant arall Hyglr@ydis ratdogfor tha rittle ghol yoheer was

resi.du ad..bee ect d am nol ysi s by
deferhin Séﬁ‘? eﬁ E;g GZ%Eéngar ation of conpl exes

of polynmeric rmdlflers of Exanples 1 to 8 wth OCF
Each of the polyneric nodifiers prepared in Exanples 1
to 8 was dissolved in FEXEM&.L& buffer sallne (PBS)

aM)alwheMm ﬁﬁdmm QﬁEmad&)rﬂﬂ okamo_%oaouut a®/deg. pol.=30-40
cont ai ni ng 10 VY sotdl um d| hydr o(e:n phosphat (ian 150
AP = & : H h

buf fer hawnga pH of 6. 0) topreparesolutl ons
having a nodifier concentration of from11 to 20 ng/m .
For %é(gmfélﬁlxwt\ni% ammioné@awhter worki ddded ta h gtofipoly(FEG5MWA)

SR BE S0 S B SR

b A4{ P8550Q; (e
N LS S SO o

r‘d{lpﬁam 1258 orl od 0t I8 apmmoriia ngeﬂtverdﬁ&lﬂiﬁ!ﬁndl?%re@@llﬁng solution

0 wer.e m xed the m xture thus obtai ned wa .
~aﬁ %4@%#9 61”%%"1%%[]&@'%1“9@@%? mﬂf‘sf‘f pelis %H&f%@?“mg a
mbRcﬂhV@e@h?&ItlcﬁfﬁopfO 66U d AR ALl Wmﬂﬂ%%ré 4 ;9

cont ai ni Ng nmodified wth the polyneric fiefs
moflelmm’opr EBGﬂ)ﬁ 61® aurd thiiceidenkase thais iobt amfedBVam?cfchetqs-drled ®

ti d b . .
oG SR 8 b LU Pl st i ¢ o
gcrnqﬁmhaon condi tions. The weight ratios of

nodi fier/OCIF for sonme of the conpl exes prepared (and
the conditions under which they were prepared) are

S howf‘h &J&Rh I'OQI#) c%n@ﬁ?ﬁr%dﬁiﬁp(ﬁ s fatBFoPHe tl-ﬁg?.wolymer was

nol ec ar s z
determined as described in Test Example 1 below.

Example 12
Preparation of reaction product of dimethylamine and poly(PEGs00-MA)

[pdlv(PEGsoo-MA)dma)-Na salt] wherein m=6-16, R*=NMe,, comp. ratio= about
1:1, av. deg. pol.=30-40 and hyd. ratio= about 2.9:7.1 (Compound No. 11)

35 g of a 50 w/w% aqueous dimethylamine solution were added to 5 g of
poly(PEGspo-MA) (AM-0530K, lot number: M34529 obtained from NOF
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resul ting conpl exes was neasured as explained in Test

Exanpl e 11 below. The 10 detection rate of OCIF by
W@RI0EASISM0 t he conpl exes was neasured as descr i PETIJP2004/004134

Test Exanple 3 below Addi’tionally, for each of the

pol ynmeric nodifiers,-a solution of OCIF nodified wth

C@m@raﬁen)fﬁéiﬁselvm and the fmétlrm@bmoéd’*’qsrfftlﬂﬁé akAITE fonA menrs,

tha H of . 7 t
o Gy SR A e T T R P B S e om0
soRfus HedroQide agiEdRS bbluMbn Feff add @ GG h>¥utiov this obtamed was
[ pol y(PEGsoo MA) a) - Nal wherei n nme6- 16, R3=NH2, conp.
rmﬁd@ﬂ ghehiein 54 g of the tigle, coam@uncbmlyelifzﬁsa@%%)dm@ylzia salt
Qs 0 ound No. 9) A copol yner of
8?%%@&%&%3 yeﬁPylsggﬁ{Tﬁw di et her)(m = g- 1%, Ak =
ethylene, Rl = hydrogen and R2 = nethyl) and nal eic

anhydride, in whic pol yoxyet hyl ene sji de chain
has Bif @Rasaheond |ce&t@ntaqndvbéfdwswla eLithe titlo palyaner s

daﬁ%ﬁ&:aﬁ%sgﬂ&ﬁ {ro%ﬁbé%' on of the nain chain

e range o ( AM 0530K,

manuf act ur ed by NCOF Corporation, having a | ot nunber
of MB4529) [herei nafter_referred to as
" pol y( PEG5o0- MA) ] was L@&Mhe starting rraterl al .

of diethyl etf PO H '
hydr oxi de aqueous solutlon wer e added to the solutlon
and the m xture vigorously shaken for about

mi nut7e®] ofdistélicdaateniveig aéﬁ%fkf@ lsg phpd v (PG sof-M We(AM -0530K,
RRILE B0 BRI Stoe AT BHEE f QUSSI gt

arkdQlé 004 5004dB 4 as 31@11@13atm‘0°©ffnr14 Houth OX@{He MBIe (ladldre, 250
to the collected | ayer, and the solution thus obtained

s By 8 W ‘\ﬂf@i@ﬁ'@@é’wﬂéh%’fkéﬁded,&htréw pirhde @pr!anahm@ﬁtalnﬁd

B gER D8oh RBI A BLAES) 0 05 i
mprMéxREéi@E&utMﬁ) (& 1&1;@0‘11 méﬁhﬁuféﬁﬁffﬂwﬁdllhbdre gj)nrﬁt&at@on
yel | ow sol boxyl group content and

mﬁ% PYMPSs %B fraP?%l% rThf: ﬁ@nf%ﬁnﬁfrlf* thws P iraedieas fragae-dried ied
obigin d)e)sg bt e diuk mo&%ﬁﬁncﬁﬁ@?@%qoo-?@)ﬁ‘ﬁb@mpound No. 12) as an oily

compound.

The carboxyl group content and'hydrolysis ratio for the title polymer was

determined as described in Test Example 1 below.

Example 14
Preparation of complexes of polymeric modifiers of

Examples 10 to 13 with OCIF

Each of the polymeric modifiers prepared in Examples 10 to 13 was dissolved

in phosphate buffer saline (PBS) pH 7.0 (which is a solution obtained by mixing a
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Exanpl e 11 10 Preparation of product of ammonol ysis of
pol y( PEGsoo- MA) [ pol y(PEGoo- MA)a)1l wherein ne6-16,
woBeoMiRss0oconp. rati o= about 1:1, av. deg. pol .eGDIRR004/004134
and hyd. ratio= about 1.4:886 (Conpound No. 10) 9.5 ¢

of 28 w w¥% o ammpni a water were added to 1 of

soludiop crEtaiing. MM dispdinmdsdogen phashaterand dg0 mMNghum

, chg‘}ﬂggo ﬁ'ta' IE)’I{\]:’UOH @ééﬁt?r%e & &oﬁlw%us ygm%;éﬁ %ﬁéspthgte and 150 mM

so8iut élﬂ@hdﬂ at250ithte ratiolto yivk. a iffer haviagd pHbdf 71.0) te prépues
250 nl of 0.28 % a ni a wat er ,were added, e}nd tlj,e
sojutigns haviRg & BAnge b AOdifies conpsRtiony iny deangepf from 1.25 to 105

r eqaf I
31 L BRSSP B s s
obieeme.df aaxdtaﬂohdlom}coMaﬁﬂlng)mruﬁmeHhawre OCTF (@ proparbdas

ackiiieagh o 26 ? o EF RTGRRS role Srrpr i B 0 S B et

m&ﬁﬂ-me’Bg%’H% d}ﬂv@r&rﬁﬁ@@ quNe11rad®by iR S0 %R/e%biu\ﬁons having

onpound.” The "tar boxyl group content and Si s
dlffatenUWﬂght naties bétween tho madifierend OCIF. Jém@ohtlnwhas obtained

d i b T : :
wiF At b Sl B goomdet Sbe GEERAGrArinacid sgfuton
ornqimha&%@@dlwm hyc{r@ﬂhél(m@hd%)lﬂm)s +INR obddindd whiellRWed

m=6- 16, R3=NMe2, . ratio= about 30 1:1, av. deg.

to gtand a5 4foa h@ltw«i:ym 12 et grd ahoweelptonbrain asclvipn oha camplex

W% d I
ot oo nfhag ek g D ARGy TR AC B 351 fcons
watt BReEd atMBE> A% %lédu'l‘d%@m@: lo® mé\@ﬁnbl% g&gﬂé%m(}neasured as
PCT/ JP2004/ 004134 77 Corporati on ssolve it, and

ﬂplwwdea Ulesti Erguepda sut zmlnl lvmmst The éde@ttonzgt@ FQCHE hydekISA. in
1h«£~ hen f urtvt;emr Sqtl rphed 4at. % Ot é% hou AL the end of
ﬁ?lgpltei?‘re BB oF O i?\/fn Bairam Ry dr 1 'de aqueous

solutlon wer e added, and the sol ution thus obtai ned
was freeze-dried to obHa]n ?,? g of the title

[@SlsdEEﬁaégmu-NaEam hﬁ)ﬁﬁg’ﬁbﬁr&llé&kimﬂmum QE)eaﬂMremihﬂ 6 16m

4 =1TH,, comp. ratio= about 1:1, av. dee, pol as shown below and hydrolyzis

ratio= about 1.4:8.¢ (Compound Jos, 13-19)

100 mg of the sodium salt of poly(PEGsgp-MA), (Compound No. 9) obtained
in Example 10 were dissolved in 1 ml of a phosphate buffer saline solution (PBS
having a pH of 7.4 obtained by mixing an aqueous solution containing 10 mM of
disodium hydrogenphosphate and 150 mM of sodium chloride with an aqueous
solution containing 10 mM of sodium dihydrogenphosphate and 150 mM of sodium
chloride at a suitable ratio). The solution thus obtained was fractionated by gel
filtration chromatography. Two different gel filtration conditions were used, as

follows:

(1) Fractionation method using Superose 6 (herinafter referred to as the SRF method)
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Preparation of poly(PEG00-M) hydrolysate
f pol y(PEGsoo- MA) h) 1 wherein nE6-16, R3=CH, conp.

W0 atdmsssabout 1:1, av. deg. pol.=30-40 and hydprCT/aR200t004134
about 10:0 (Conpound No. 12% 15 17 m of distilled
wat er were added to 1 of poI (PEGS00- MA'"  ( AM 0530K,
rfelumachuncerse RGO/ (%OSCPF‘&W ng a | ot nunber

4 dissol ve |t and the resulting
g@?l%%g?{gﬁgt& 8 ed at 40C for 4 hours. At the end of

tNMIbbild pHXee: pﬁfg)(pm,@f 0.210" v, /w-0 ammonia - water
wer e added thereto, and the sol ution thus obtained

M§V@mﬁ§bf@@&tW§Pﬁg?39m%l trafiltration menbrane nmade
=) fone (having a 20 nol ecul ar wei ght
KRS0 M0 aha mand bor

0, and manufactured by MIIlipore
%@@ﬁtthe@t@donr@@a@lhnﬁumm(pm r BGCO7610). The condensate
t hus obtained was, freeze-dried to obtain 0.7 g of
the title conpound pol y( PEGS00-M A. ) h (Conpound No.

ol e i STt 20T AEP R0 o

métabdy ni ned as described in Test Exanple 1 bel ow
Exanpl e 14 Preparati on of conpl exes of polyneric
n‘%@lpmineﬁgpeé‘l‘e’\ BR deff0eAmersharg Biascignces ocl F Each of
t | ared in Exanples 10 to 13
mgguggséﬂgﬁ\g}%%rm%&ﬁ%{slgﬂ%g&buffer saline (PBS) pH 7.0
(Mobittphasse:aPB®(pH 7@ obt ai ned by mi xing a WO

4/ 085500 PCT/ JP2004/ 004134 78 sol ution containing

Z%%W%ﬁtggﬁitgfﬁ(’ﬂ%'r el phosphat e and 150 mM sodi um
Chb®h@de2 alfn@ sol ution containing 10 nM sodi um
di hydr ogen phosphate and 150 mM sodiumchloride at a
stinoait isjectgtion to golymne Sanlbuf f er having a pH of 7.0) to
prepare solutions having a range of nodifier
concentrations in the range of from1l.25 to 105 5

g/ npolyheric RRatTicpOihyiwEleGluTRlb{ itREe ivb fridtidbnatidtemethods in an
polymeric nodifier solutions thus__obtained and a

elgtignimopf ¢ ony aﬂﬁlf'tﬁ”g“ Gﬁrdﬁfli“é‘bl anplEd Brstob e ot tiog) md

ed 1 96/ 26217 and EP 816380)
p‘{f%@%@é‘?on c ance tr “tyF) pé%l gi? to 14 ng/n, nedium PBS
(pH 6.0)] were m xed at allratlo by vqurreto gi ve

sol uti ons havi hg i f rent wel, | r at bet ween t he
modi Hreeiengairagep pf ﬂﬁ% B Pedliet H\fé‘rgg‘lﬂé R Ner e

so?lﬂLy d%d dclt,tpnﬁlﬁ'ec'l_’ b? high rfoﬁnane Qiquid hrOmSfogtapfty UShog 1

rochloric ac l'ut1on
conditions used in the high performance liquid chromatography are as follows:

Column: Shodex OHpak SB-806M HQ (available from SHOWA DENKO K.K.)

Guard column: Shodex OHpak SB-G (available from SHOWA DENKO K.K.)

Column temperature: 40°C

Mobile phase: aqueous solution of 50 mM disodium hydrogenphosphate adjusted
to pH 7.0 with 1M hydrochloric acid .

Wavelength for detection: 210 nm

Flow rate: 0.5 ml/min

Amount injected on to column: 50 ul
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or 1 M aqueous sodi um hydroxi de. Each of the solutions
t hus obtained was allowed to stand at 25C for between
wa 200h085580 and one week to obtain a sol ution of P@r/Jr2004/004134
conpl ex of the polyneric sodifier of the present
invention and OCIF. The prepared sol utions

st orRedy(REGa@-MAeNaRde ) and mlz(BEﬁﬁootMé)ar]gé@ﬂmeb
e B5taER £ TR o ek R etk il 3o sy B

mé&théShetebubjcbed ¢o ﬁnthezg gd ﬁltrmﬁa maxslutrogdiphy ($IEE atetod)l using
thppeg?pgqflgglqi)zlbepnglftl@g @? geﬁcglgpq anveTp,léthE, ifl&g lﬁr@pthﬁatlon according to
I e L)
thE REFARNR S buB K FRERARE Yot pr aftn Pl il
fravei6ndtion. Preteink €hth hzwmgmknovat moteca]laf hzm(avaﬂable fram7.
deg, pqt, as show below |ilt ' rati o= about
Ameihah SioseimgpUee te aﬁ&éanferdlsgynpieo IR i fespaes (B Blolfrplar
wéaﬁttan@fmcﬁeétﬂa(r%m QadivéAné gr&é}ﬂm ‘éﬂ&vﬁ\lﬁl thg)rel@wlﬁ bﬂ% ue
e 10 were diss a phosph ate
frchufwfhecrh&aj’vvnmlauthm«:cbn (PBS having a pH of 7.4
obt ai ned by m xi ng an aqueous sol uti on containing 10
mM of di sodi um hydr ogenphosphate and 150 nM of sodi um
chl orfiedglomdiéd ABleRaldL§IES of e pblyini ntdificds obtathed BynM of
sodi um di hydr ogenphosphat e and 150 nM of sodi um
frachiopationeare shogvisin Takls kbelawi o). The sol ution thus
obt ai ned was fractionated by gel 30 filtration
chromat ography. Two different gel filtration
conditions were used, as follows: (1) Fractionation
nmet hod usi ng Superose, 6 (herinafter referred to as the
SRF met hod) WD 2004/ 085500 PCT/ JP2004/004134 79
Col umm: Superose 6 HR 10/ 30 Anersham Bi osci ence
Col um tenperature: 8C Mbile phase: PBS (pH 7.4)
Wavel ength for detection: 280 rim 5 Flowrate: 0.3
m /mn Amount injected on to colum: 100 [t] (2)
Fracti onati on nmet hod using Superdex 200 (herinafter
referred to as the SDF nethod) 10 Col um: Superdex
200 HR 16/ 60 Amer sham Bi osci ences



Col um t enper at ure:

(pH 7. 4)

room tenperature Mbil e phase:
Wavel ength for detection:
W@ 2004088500 15 Anount

Pol ymeric nodifiers that v8lere eluted by these two
elution tinme of toy
mnute ?,f<<ere defined a poly(PECzy~-wWl -1" t t )~
1'Ta( 1' _F;, =y and pol y(JiZ

fractionation nethods in an

respectively.

20 The concelﬁ:ﬁr%g?

-MA) a Na( SDFx_y)
ion of the polyneric.

PBS
280 nm Flow rate:
injected on to colum: 5 nPCT/JP2004/004134

nmodi fi er

The

i n eadbletulaciveight
det er m ned by
conditi ons used in the

hi gh perf orng

2 hi gt{mﬁ‘é

aRtekdsTadig®! Ut | Retent@Btime
ance |iquid chromatography.
rformance \PHWi d

ograpt

Standagclgﬁ@

HQ (avail able from

y are as ottt

WS.

>5—Cotum
SHOWA DENKO K. K.)

Shodex—OHFpak
Guard

Thyroglobuliimn: ShO(r:lr;EX @doak SB-G

K. K) Colu

Ferriti o| ytj on of %0
talad® PH 7.0 with
Catala} etection: 210 nm
Aldolasej ect ed on flo cd8km: 50 |
PCT/ JP2004/ 004134, .80 Poly
Albumip,| v ( PEGS00- 1) a- KA(SDFx_y)
Ovalbdh@ct i onati on acggnding to
met hod were subjected to fu
Chymatipginegengk aphy ( SR net hod)

i i ons as$ descrd pbed abq
élg?l onati on ac?%fidl?

Ribom?c?en

t enper at ur e:

& sodi um
drochl ¢
| ow r af

ng to

hydr ofd

Ve fo&
5 the

avai | ghsbe from SHIM8 DENKO
40C Mbi | e phase: a
Aphosphat et
c agjzej 30 \avel

0.

ueous
ust ed
h for

m /mn Amount

fil

WO 20834/ 085500 50.11
PEG50 ' alNa(S
respgég?vel y
the Sklgsnet hod angh e SDF
irt her gel
usi ng.0% he same ¥.2ti on
t.he fi

gf-t{F met hod ?0023

) and
obtai-fred by
tration

rst

eval uate the
after fracti

nmol ecul ar si zd
onati on. Protae

» of each of tlhe sanples
2i Ns each havi

ng a known

ModifigpeBxi1dr si ze (available firom Amersham Bioscience) | Cpd. Ne.
. 2T & ST l:ixtb standard-sanpires——tn this espect;—the a
poly (PRSP hg ght and nol ecul g si&e-0f |each gf q4:he ]
(non fr@cmlﬁtenz are Lshown in the nel evant catallogue from
whi ch they were purchased.
poly(PEGso-LA2 a'lyTa P 3 1.6 45.55 13
3.1-6.2¢ 5-55%
(SRF50-55) yield 23%
poly(PEGspp-MA),-Na L5 s0.60 14
54,70 50-60%
(3RF55_@0) ylﬁld 20%
pOly(PEGsoo-fViA.. 2-Ma 31 lesg™ 55.65" 15
1orless™™ 3-05%
(SRF50_65) yield 12%
poly(PEGsu0-MA),-Na Q o T o 16
(SDFug.52) yield 22% 7.8 or less 40-65
poly(PEGmo-MA)a-Na 6.2 1 . 45-65 17
.2 or less™* 5-65*
(SDF52_53) yleld 22%
pOly(PEGsoo-l\/IA)a-Na 11 1 - 55.65" 18
.1 or less** -65%
(SDF53.54) yield 13%
pOly(PEGsoo-MA)a-Na 19
3.1 or less™* 55-65%

(SDFe.70) yield 13%

* The presence of a span of the retention time indicates that the sample has a

molecular weight distribution.
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10 The cal cul ated nol ecul ar size of the pol yner
nodi fiers obtained by fractionation are shown in
w@aaimsssobel ow. WO 2004/ 085500 PCT/ JP2004/ 004 18dT/J81004/004134
Tabl e 1 Ml ecul ar wei ght Stsdkes radi us Retention tine
(nm (mn) Standard protein Thyroglobulin 669 k 8.50
** Jehistig a vElmercalchlatefipork agatibratian g&rve pradiredesingtheimaequiar

.48. 77.. A d S 4.81.,50.11 . Al i 7
AR Ao d G e W Bt
linfiPiskhoRsHIWH tha? &, wReRaheIStokas Aidius iSshovkn dk. ‘BdX 61683, it can be

Mdifier of Ex. 15 Cpd. No._ pol ngEGSOO- hU,),-INla 9
said that she SMpAGConidAs # ke Moentas geight component which can not

o RSB P Mttt by 5 @hgons o
exdmple4. 7** 501 -CI0 (SRFss-L,0) yield 29%
pol y(PEGS00- MA) a-Na 15 3.1 or |ess 55-65:,.

(SRF60-65) yield 12% pol y(PEGS(,0-1N )a-Na 16
Using this approach, various poly(PEGsg-MA),-Na polymers having different

molecular sizes were prepared (Compound Nos. 13-19). The average degree of
polymerization of Compound Nos. 13, 14, 15, 16, 17, 18 and 19 was calculated as in
earlier examples and was found to be <30, <<30, <<<30, \<30, <<30, <<<30 and

<<<30 respectively.

Example 16
Preparation of the product of ammonolysis of polv(PEG1500-MA) [poly(PEG1500-

EN Y ® 3 K] [] E 3 A ‘a3 T :
i4),] havine conirolled molecular cize wherein m=28-38. B =[{H,, comp. ratio=

about 1:1, av. deg, pol, is as given below (Compound [Hos, 20-22)

Starting with [poly(PEG1500-MA),] (Compound No. 7) prepared in Example 7
above as a starting material and using the same approach as used in Example 15 above,
Poly(PEG500-H14),(SRF...y) was prepared in the same manner as in Ezample 15, The
elution conditions for the SRF elutions were the same as in Example 15. The yields

of the polymer modifiers obtained by fractionation are shown in Table 2 below.
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7.8 or less  |: 40-65* (SDF46-57?) yield 22%
pol y(PEGS00- MA)a-Na 17 6.2 or |less 45-65"'"
W@ SHSE5BB) yi el d 22% pol y( PEGG00- MA) a- Na 18  BCTI/JRR004/004134

| ess*55- 65* ( SDF58-64) yieldd 13% pol y( PEGG00- MA) a- Na

19 3.1 or less** 55-65'1 (SDF60-70) yield 13% * The
presence of a span of the rdi@e2on tinme indicates

that the sanple has a nol ecul ar weight distribution.

WD 2004/ 085500 PCT/JP2004/004134 82 This is a val ue

cal cul ate

mol ecul ar |-

st andard
i's not sh
shown as
cont ai ns
not 5 eva
carried o
Usi ng t hi
pol yners

dMbodifier af Erdrmle dbi on ¢

si-ze—and-—retention t

ur v&opipddNoed usi ng the
e of each—of-t he

pP(gY@ EfysoMAkhose cad
D kSn where th
'@@pgﬁgﬁﬁgﬁﬁ? it can |

apdloPEGbeMARr wei ght

t ed I filtrati
U ?ﬂ%@%§¥%g§’conditior
5 ri ous pqg
h%(\%ﬁgg glgop?%‘gnt nol 6

es wheré a lower linit
e Stokes radius|is

e said that the sanmple
conpord@nt whi ch can

on chronat ogr aphy

s of this exanple.

| y( PEGEJ0- MA) a- Na

rcul ar si zes wer

prepared [(SRFpowhtB.Ngs. 13-19).| The average degree of
10 pol ynefi zatj of, npound Nos. 13,,,14, 15,| 16, 17,
18 and 19 Wé%aﬁgﬂgﬁ1 d as in earlié?’exanpl s and
was found GSRPQ§55T§Q4%<<3O’ <<<30, <30, <<30, <x<30 and
<<<30 respectively FExanple 16115 Preparation bf the
product of ammonol ysis of pol y(PEGL5, 00- XL ,)
Jpol y(.PE O- 1.1PY. : 3 Ak laa~~~ir=r~.
cont YOS et Yariouf Panv R oM, p e Ayl ol digrerem
motRéulendizes weit peparedfOtinpdund Nay/ 200¥y. TROhverage degra@i ofen

belowIQCanound Nos. 20-22 ] .
polymerisation of Compound Nos. 20, 21 and 22 was calculated as in earlier examples

and was found o be <10, <<10 and <<<10 respectively.

Kooanaple 17
Preparation of complexes of polymeric modifiers of
Examples 15 and 16 with OCIF

Polymer-OCIF complexes of the present invention were prepared as aqueous
solutions using essentially the same preparative approach as in Example 14 above
using aqueous solutions of Compound Nos. 13 to 22 prepared in Examples 15 and 16
above (medium: PBS having a pH of 7.4) and an aqueous solution of purified human
mature OCIF (OCIF prepared as described in WO 96/26217 and EP 816380)
(medium: PBS having a pH of 6.0) as the starting materials. More specifically, for
each of the modifiers a 0.5 mg/ml solution thereof in PBS (pH 7.4) (prepared as
described in Example 9 above) was mixed with a solution of 0.5 mg/m! OCIF in PBS
(pH 6.0) at a volume ratio of 1:1. The resulting reaction mixtures were allowed to
stand at 25 °C for 7 days. The molecular size of the resulting complexes was

measured as explained in Test Example 11 below.
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Starting with [ pol y(PEGL500- MA) a] (Conpound No. 7)
prepared in Exanple 7 20 above as a starting materi al
w@r@408350g t he sanme approach as used i n Exanpl BC/5HP2004/004134
above, PO | y(PEGL500-+ ~AB&a(SRF: y) was prepared in

the same manner as in E---ample 15. The elution
conditions for the SRF &xampiht8 were the same as in

Iﬁ%mlti%njtﬁ ‘the BFO&HC?LP‘?m nngR%.s oqlﬂﬁmE@@mVQm;

~Upldarticeud Uy T'TdaClT OrnatrT o arT STTOWIT 1T T

m&m&bm@@g&mw&%&bﬁ%&%lzeﬁ@[ e~ m,zRMmg, cemp.
of Exanp e 16 Co 7 ol (PE50- a /

approach, various poI y( PEG1500 VA) a. poI ymer havi ng
dlff rent. 5 molecul ar sizes were ou

s Tppolsmersaldhc ey @V&%%@OQS@%&W (CERIRGHA - 27
@grl PRIG0h ?%@omgéurﬁﬂdozz% VRse mapsred a8 fMlodR. Mhe starting

ound to be <10, <<10 and
material Gorr the [Bfemtelr mpqu(%%mi%) AM-0§10K mam@famueqabusmg on

prdira SR o BN Feiees EREAON0 02 Bt

Pakdhy Applielion e uBlipdtRRIN I 2603 - BOF0A0 Usd 2603-104003%, aUéiipBEjrmer of
essentially the sane grepar ative approach as in

polsexirethgleng aléﬂdv@hnlshﬂ $1r{En aguiknddk S(?Fh)’ﬂfin@ng pydrogen and
200

REDIRES Dol ifateit Aphfick, RARER AR o= pleRe o Al ndPan

avSﬁgghi(ﬂHCugfr a&mght%&lgbéh G6@and matawelgggégg% @d?ymgmm 08 @f
as descriped in

themanchpimig 1a thsijapge ¢f éé tE? Iaaﬁlpl‘\? @%@fiéé'ﬂ%é@uﬂlyl

m%5131§H%61L“Q@HaYe1r ;farﬂfdnd@ﬂﬁh fomL he éﬁQth AR SocdnMedular

sol ution thereof S (pH 7. 4) (prepared as :
weight being about 6,000 [number—qveraﬁe molecular weight is about 6,000 and the

molecular weight distribution indez (IMw/I4n) is about 1,25], The starting maierial
for the latter is poly(PEGse-MA) (AM-0515K manufactured using a procedure
similar to that disclosed in Japanese Patent No. 2621308 and Japanese Patent
Application Publication Mos. 2003-105040 and 2003-104003), a copolymer of
polyozyethylene allyl methyl diether (m = 6-16, Alk = ethylene, R! = hydrogen and
R?= methyl) and maleic anhydride, in which the polyoxyethylene side chain has an
average molecular weight of about 500, the average degree of polymerization of the
main chain is about 15 and the average molecular weight is about 10,000. The
starting materials were both subjected to ammonolysis using conditions essentially
identical to those used in Example 10 to give the title compounds poly(PEGsgo-MA).-
Na salt (Compound No. 27) and poly(PEGsgo-MA),-Na salt (Compoﬁnd No. 28). The
carboxyl group content for the title polymer was determined as described in Test
Example 1 below and found to be 2.73 mmol/g for Compound No. 27 and 2.05

mmol/g for Compound No. 28.
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20 described in Exanple 9 above) was m xed with a
solution of 0.5 nmg/mM OCIF in PBS (pH 6.0) at a

woedodoessp@ti o of 1:1. The resulting reaction nmPEI/OP2064/004134
were allowed to stand at 35 C for 7 days. The

nol ecul ar size of the resulting conpl exes was
‘neasured as expl ai ned i@‘ﬂ&m&%ﬂanpl e 11 bel ow. WO
2004/ 085 ' :

Pr epar at ?_gém? 52O, QA&]D:Hhe é] {Mh&dikdrs of

pol y( PEGS00- MA) [ polBsahipke 09 wit Q@IRa sal t] havi ng
control |l ed nol ecul ar size: (a) nF6-16, R3=NH2, conp.
rati o= about 1:2 and av. deg. pol.=20-30 (Conp. No.

27) Pl Borh SthiZ ti6RERT '

and av dlb bd@;? @exﬁt 1?%%%2{%(}.%!%0. 28)‘pr€f€é£éﬁ asldq]ueous
sohaiopsesiag esﬁsenihrfllyriheszemd: picparativé approahyas BEEK@mMB)14 above

b b i NEiaf BcadPPuRrOHe T md Rk R RHER MPibove
asftRE stﬁnﬁn{gfnﬁ’e[tgfﬁﬂs | BLoROPEEAREETRY GofMAkh o MeGRddifers a 5 mg/ml

manuf actured using a 10 procedure simlar to that

sodtitioml thereef in PBRa(pin b4 pwraméred with a sdetiGoe amg/mblpumansmature

Publ
S R T
adjmm/tb 58 eithaM hfarsciod®acidlakid meatthe/ieaaﬁm RiEur Yoehis QU6 Wed
= methyl) and mal ei ¢ anhydride, in which the

t%&ﬂﬂ@kyéf%mr& y§i dBe gokiculan size gk thegoutingecomnlexas s
miRl s QLR in 09 Dol AYELAGE dear ee of
pol ynerlz |on 0 mai n c ain is in the range of
from20 to 30, the ratio of polyoxyethylene allyl
met hyl diether units to maleic. anhdride units being
1:2 and the average nol spmple 200 ght bei ng about
ﬁ*a@n@@a@%ﬁ{m@ﬂﬁnh% &R EBEUL A1 Weh@NrebSradiddUindte QR tion
and morecurar Werght grstripurton rndc. _Ts about
1.26 ﬂl" Lok s)an € gwnd Blos. 1953 indek aptions éanditions
pol y(PEGBOO MVA) (AM 0515K manuf actured using a
procedure 20 simlar to that disclosed in Japanese
2008} p@termat%%f%@ﬁa iHiohaRGo T PoliTPE L -MAY! i cation
Publ i cation Ms. 03- 105040 and '2003- 104003 : 0), a .
copofyabepef cqp@lyy@zgz@f mly@ﬁ@thmlwlallﬁbmnwl diethenand paeic

m:;\tgﬂ‘}ﬁ )P"QIﬁEE nﬁf‘ﬁ Lﬁy %? ﬁiff S comf%gi\%ﬁﬁ nfe?FnII%dteBm determine the
raﬂ@ |0Y BEEIQIHW hﬁl‘lﬁ;l Gied&r @ﬂ:&m&ld‘hﬁﬁnt@rﬂnda\(ﬁtq@ﬁf Joph@citloarratio)

of about 500, the average degree
thsmry@%ﬁi?rﬁlattlptér?f éfﬁit%éﬂbsn%ﬁwtl&ﬁépﬁng a p&w@éwefgnawdo that

dikA6scA4R ﬁ@;ﬂﬁeéyﬁ EhRY 2 %@En.{l §:Hﬁl£e‘lct e icgnt 9% licalld

starting materlaswere oth su nol ysi s
Pml:ﬂlcngorcdeIEODMQQ@KBMJOQBHWMO?:) a random copolymer of

polyoxyethylene allyl methyl diether (m = 6-16, Alk = ethylene, R! = hydrogen and

R* = methyl) and maleic anhydride, in which the polyoxyethylene side chain has an
average molecular weight of about 500 and the average degree of poiymerization of -
the main chain is in the range of from 20 to 30. The number-average molecular
weight (M,) and molecular weight distribution index (My/M,, where My, is weight-
average molecular weight) of each lot of the copolymers tested is shown below. The
molecular weight (MW) of each lot of poly(PEGsp-MA) was determined by gel
filtration chromatography using poly(ethylene glycol) with a predetermined MW as a
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identical to those used in Exanple 10 to give the
title conpounds pol y(PEG00- MA) a- Na salt (Conpound
wde0048330@nd pol y( PEGS00- MA) a- Na sal t ( ConpouneC™NMDR2004/004134
28). The carboxyl group céftent for the titI e pol ynmer
erm ned aé described in Test 30 nple 1 bel ow

was

Starrdarqd {Smﬁeﬂ‘eﬁnﬂ@ %Wneﬁﬂoﬂ Egvﬁoofbdﬁ@éhm@ mowzszn%mhe
00

R A shfed She gl 2R AR

conpl exes of the poI yrrerl Cc rmdlfl ers of Exanple 18

i 5 | - F conpl exes of the present
%é@ﬁ%‘m@‘ﬁg WB’&T 25 aqueous sol utions using
Qﬁgﬁsm@tl%édmem  Pieparative approach as in

{4 above " usl ng aqueous sol utions of Conpound

MdéNSQ(Tl\herS&E phepéred.2Bn Exanpl e 18 above as the

na, ] Morg.specifically, for each of -the
%gﬂ%%‘e% 'agéﬁny“fﬁM“'éif dtion thereof in PBS (pH 7. 4)
was mxed with a solution of 5 ng/m human mature 10
OCIF in PBS (pH 6.0) at a volune ratio of 1:1. The pH

of t]@@fﬂ@steldﬁeﬁ@inﬁt eArepasion radp abeash of theszopolyimers, iWwas

I ¢
S R s DR
capohyenaas, ltehﬁolyaﬂiﬁsbd-nm)h@ﬁmhﬁm& \7]?&!13 hyd®&sW @dda®ns used are
expl ai ned in Test Exanple 11 below. 15 Exanple 20 E
asé)éﬁ%‘f"?on of conposition of pol and preparation and e
aluat:ir-n of poly( LTE soo-1~ tE |la (Con'pound 29-53)
under various conditions 20(1) Determ nation of
corrpZﬁsinﬂ pbh,4rdioxame 0f00pn] of( PG00 431 of 0. 1ANNadiE nqufous

SO P ere gaﬂ%qgéxp @y@%@%d# '1\4483.{3%' T I llfeeiﬂfl Flg aﬁggture

wWﬂlﬁ@@ﬂgbkdiﬁl}WhéEéﬁadde@ﬁ&%lle uﬂel'& &f fEre 11{51}1%11.1@(5@153%@1{11
PEG al I'yl méthyl diether and nal ei ¢ anhydride units

otteined wonpalkictedo T he aguasps layhethel nbi@iict freasstitred ot 4 63 for 2

A B AL S LA P s

CIppritieay Rﬂﬂh@@hd bpplig toraE |th?@re§51tlﬁgk§blh1ﬁ@ﬁ a8 frbf-dried, The
2003 105040 and 2003- 104003 a random copol yner of

sqday sall ek the hxdielyzed produgiaiyhe sipwing apaigrial nagel wpolp(REGsoo-
mﬁt)ﬁ)do?f]ﬁ’@ﬁ%) Soddl" nggﬂﬂsarm%mwd as a yellow zolid (100% yield).

12 ml of 1,4-dioxane and 9 ml of 1 N NaOH aqueous solution were added to
1 g of poly(PEGseo-MA) (lot M3N549). The resulting mixture was then stirred at
room temperature for 24 h. At the end of this time, 1 ml of 1 N NaOH aqueous
solution was added and the resulting mixture was freeze-dried. The sodium salt of the
hydrolyzed product of the starting material, namely poly(PEGsg-MA)h (M3N549)

sodium salt was obtained as a yellow solid (100% yield).

5 ml of 1,4-dioxane and 9 ml of 1 N NaOH aqueous solution were added to
2 g of poly(PEGs00-MA) (lot M3N550). The resulting mixture was then stirred at
40 °C for 23 h. At the end of this time, the reaction mixture was freeze-dried. The
sodium salt of the hydrolyzed product of the starting material, namely poly(PEGsgo-
MA)h (lot M3N550) sodium salt was obtained as a yellow solid (100% yield).
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R2 = nethyl) and mal ei ¢ anhydride, in which the

pol yoxyet hyl ene side chain has an average nol ecul ar
wowioglosssed about 500 and the average degree of PCT/JP2004/004134

pol yneri zation of the mai®g7chain is in the range of

from20 to 30. The nunber-average nol ecul ar 30 wei ght

(M ) and mol ecul ar wei ght distribution index

. h
sipd0es+-HRRRs Mo o ph Br ST GAOH AUEERIBUIBE S Bded to
2 M W(PEG@OO-MAT) @@UI\/BNS&Q) dikie febWNing ieaehwhthewétirred at
was determ ned by gel filtration

40cﬁrf\éh%?t BgA&HWnGQf Hys Bmeyfé’éthFl%@lﬁq“%\BP frggzeirigd. The

Iy
sol e el aprBa P P o R T A BERIAA RO
MAfowwas dﬂﬂhmwi assa peltow bwlid (ADB%I yi¢ld). MY but the rel ative
MV nmeasur ed usi ng PEG as a standard. M0538 Mh = :
6431; Mv, /Mh = 1.27 5 M3N549 Mh = 6360; My, /Mh =
1.2 , alt
TRT AR i e T G A i ey
thusqnpmséd wenmeasural lyf casduttomktrictiratiopab deseribed apovaadhe

necessar, ert themto the corresponding
resbugta Q‘gf‘t“KTBgl %’ﬂ%‘n’Y‘hy'dr ol ysed copolymers, i.e.

pol y( PEGsoo- MA) h sodi um salt. The hydrolysis
conditions used are as follows. 25 m of 1, 4-dioxane,
Poly(WEG o6 M Hesodismisalocamprises the followiagiva puemss ysits:
solution were added to 1 g of pol y(PEGsoo-MA) (I ot
l\/80538 W*BS‘%“ ng mxture was-thepHvEdolously
shaken ahn t.efr.allowing it to setﬂ:@ th:eccnqueous
| ayer : td)\-H&HQCﬂHgaD pedHyas col | ect ed. Th@r@qm@us | ayer
thus ok mned wasstitted at 40 C for

(9.3 é}g,_hfough filter paper (704 4 %%n(fl?aée%ﬁﬂralfﬂ%lamqau) 160

n Pi kagaku kil o. Corporation). At the end

of t V6 (REGrallylimehyldighhen) mfdol uti on was freeze-dri ed.
The 20 sodium salt of the hydrolyzed product of the

starting material, nanely pol y(PEGsoo- 1Y ~' |h (Iot
LS )r@ﬁ;ﬁﬁlaer apﬁllau:m &@a §od11‘ﬁﬁ%al@ BloAbRRFumts IﬁérSlQllnitthVPEG
solid (100 O yield). 4- di oxane "and m of

allyl methat}ﬂeﬁxqu solefingd Iasffa oandmlsc éhe@mj@dl mmlmmngrematmﬂ unit

RGBT Rl P Ao e

thé ftﬁnﬁ[&jw Gihit (FVE) 6 tHe midintio Sdpedtidy WMAGH ch@reguguation 1:
sol uti on was added and the resulti ng m xture was
freeze-dried. The sodiumsalt of the

FW [(PEG allyl methyl diether); + (maleic acid sodium salt),]
= FW (PEG allyl methy! diether) + a [FW (maleic acid sodium salt)]
=541 + 160a (Eq. 1)

The number of carboxyl groups on the minimum repeating unit of
poly(PEGsp-MA)h sodium salt is 2a. Consequently, the carboxyl group content (C,
mmol/g) on the minimum repeating unit of poly(PEGs00-MA)h sodium salt is given

by equation 2:

C=2a/ (541 + 160a) * 1000 (Eq. 2)
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hydrol yzed product of the starting material, nanely

pol y( PEGG00- MA) h (M3N549) sodium salt was obtai ned as
w@2008l085500 sol id (100% vyield). 30 5 m of 1,4-dPOrRaPEE04/004134

and 9 mM of 1 N NaOH aqueo@#8 solution were added to 2

g of pol y(PEGsoo NI A) (lot M3N550). The resultin

mi xtThegabiget thpanmber ¢fmaleigracidmpding salt ynitsio the nuntRer eHBEG

al%m%&gf%ﬁth%?grgfshﬁ él#eezfch&edl ﬁ§m¢({} Wssguciﬁ?éaﬁtsq%{h%%ame as
thﬁaﬁgg% )ﬂg; rﬁgﬁrﬁﬁm&bll)eafiﬁgrﬁhiysb p@d)r)ségiﬁfﬁﬂ%ahe Milue lof (I whlso the
sodi um salt was obtai ned as
sae i Yacy P IEYM regsating unib aud ioth P@frtpalnmffﬁémm% godiym salts,
th&karB {) ﬁ?‘ Vl\% &%éﬁ% 03%181 \%‘Ereqfe e:l'mlh'r o GHEGHStri tltratlon
S6T Ut 10 ed to go

re a EGsoo- MA)
(sddHED6E) . Thukebyrmeasiiting glerdaﬂmxybgmap colttem agd |usmg(Eqaat1om2),

2C f 3 h. At .the end me, i tion.
thervalie b s mpPHUSEID 83 Tl e DB RG] fium sal
un'i‘tX gépi WAt PEG%%I methyl Jﬁeth%; AV G tH@hﬁhbﬁkr cdiapiltibn of

Gsoo- was”  obt ai ned as a yellow solid (100%
poer(EEGi)soo MAQ] @arbb@byalmeglr Olthe reswiis @ret slloﬁvneaaihbbﬁ hefhaw.
pol y( PEGGoo- MA) h sodium salts thus prepared was
measured by conductonetric titration as descri bed
above. The 10 results argapleawn in Table 3 bel ow
Pol y( PEGGoo- MA) h sodi um salt conprises the follow ng
two nononer units: FW(PEG = 500 -[-CHCH]-

T R o =0 d (O ER-0)
CHy ONa ONa  1p poly(PEC500-MA)

carboxyl groups allyl methyl
I T Idt ..... (mmol/;ﬁl dlethef’ P
- olv(PEr*seo~MA>h - {30538+ - - - - - kmﬂ erT agf d

S0 U ok sal t) —#;6()0‘43%[19 CH2_CH-] Fvy2(1PEG al lyl pethyl
di ¢t her) = 541[«kf |thesmunber jof nmedefic apid se@ um
sallt nonomer upist $ufeEe 1 unitl of REG 20 pllyl apet hyl
diether 1S defined as "a', and the theoretical m ninum
repeating unit conprises one unit of PEG allyl nethyl

di et ey coafbsitidn ritiy (SfSthQP EGIT-VBA Bidoftiunt §181 wdshf the range
fornmul a wei ght (FW of thé mninumTepeating unit is

ofgf'mneﬁ thy lei; abtbgivugly, thecpmpegtion rajic igthetspmedn pelyErFGsoe

Iv ldfﬁgpﬁ g %ISUP Eg\l} ?l‘l r,rgﬁlal.l,lrrtl ga%] 2! ?1 il'q FIWI““II%? ,?ﬁnlp%mm‘? H?X,s of
the different starting copolymers poly(PEG;oo MA) Were conflrmed to be in the range
of from 1:2 to 1:3:3.

20(2) Ammeonolysis of poly(PEGz09-MA) under different conditions to give
poly(PEG;g-MA)a (Compound Nos. 29-53) and determination of hydrolysis

ratios in said compounds

_ By using the composition ratio (a) and the carboxyl group content of the
poly(PEGsgo-MA)h sodium salts, the hydrolysis ratio (i.e. the ratio of maleic acid
anhydride units in the starting polymer subjected to ammonolysis to those subjected to
hydrolysis) can be calculated as follows. The formula of the sodium salt of amidated

maleic acid (maleamic acid, sodium salt ) unit is shown below:

—E OO
O=(I3 C'):O
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= 541 + 160a (Egq. 1) The nunber of carboxyl groups on

the m nimumrepeating unit of pol y(PEGOO0-MA)h sodi um
wa@ado/08850Ra. Consequently, the carboxyl group BOTYIE004/004134

(C, 30 mmol/g) on the mni8um repeati ng unit of

pol y( PEG500- MA) h sodium salt is given by equation 2:

C=12a/ (541 + 160a) * 1000 (Eg. 2) WD 2004/ 085500

PCT/ JP2004/ 004134 88 The rati o of the number of

mal ei ¢ acid sodiumsalt units to the nunber of PEG

allyl nmethyl diether units in the actual

pol y( PEGGoo- MA) h sodiumsalts is the sane as the

ratio in the mnimmrepeating units. Consequently,

the value of Cis also the sane in the m ninmum

repeating unit and in the actual poly(PEGO00-MA) h

sodi thmssmictngannér dsitbe case lob shel po@y(ﬁﬁﬁs@dﬂﬂammimﬁ sald atove, it

sy fhal 5 iR i o Bolalir sl e godum 6 Gomarises
om@ ;anmnaﬁymlbmer t?mt ak hﬁltéléif M@le%lmfd SRIBRSAIE ARIa(1 - x)

ratio , namey enu er of maleic acid sodi um
urjts| af malmtagldpsedlum wlfi (Thefformd aleight Ofréne rmymnmnemmé of

OB R Sl HEs BERTPE e BleRinn PRAtaT 5 oS
bel ow. 10 Table 3 Armunt of MN PEG pol y( PEGS00- MA)

car boxyl groups aII nmethyl 15 ot (mmol/g) diether
EW;IR-%@E pmpthyl digt moﬁss 4.66 2.01 sodium.alt #2

VBNEA9 8 21 FruieimicRid B QuiD, OB (Rl acfitholMRNP R, .01

5.14 3.26 The conposition ratio
pol y£ PRGHPIBG MRyhmsthdl dinthedl+ s was in the range 20 of

the s iR CBREpiseastis ot KIDbr agfia) o GektsAsgbsctiun

Sa—l% sodium -alt, uch that nononmer conposition ratios
0 the different starting copol ymers pol y( PEGG00- M A)
., serédtonfi7axed6fla(l® in the range of from1:2 to.

133 =541 + 160a - 22az (Eq. 2

Since the carboxyl group content in the minimum unit of poly(PEGsg-MA)a
sodium zalt is ax + 2a(1-x) = 2a — az, the carbozzyl group content (C, mmol/g) in the

minimum unit of poly(PEGsgo-M.4)a sodium salt can be derived from Equation 4:
C=1000 X (2a—ax)/ (541 + 160a - 23ax) (Eq. 4)

The hydrolysis ratio (1-x) : x can thus be determined from Equation 4 by using
the carboxyl group content (C, mmol/g) that can be obtained by conductometric
titration of poly(PEGsq0-MA)a sodium salt and the value of “a” that was obtained

above.

Several examples of the preparation of poly(PEGsg-MA)a, and the calculated
hydrolysis ratio in the product poly(PEGsq-MA)a are shown below.
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25 20(2) Amonol ysis of pol y(PEGO00- MA) under
different conditions to give poly(PEGO00-M)a
W@ Gonpeusng Nos. 29-53) and determination of hyPeDUB20£004134
ratios in said conmpounds By’Ousi ng the conposition
ratiqo _(a). and the, carbox group content' of
@ pol 9@&&@5&%@%}# %}éﬂnﬁﬁpﬁlaptl §ameynds #3,8¥e) sk ai’ﬁ% %P?EIBW) was
add(e? 16100 B Jf%‘ohgpﬁ 2 G é?ﬁedobtﬁﬂéwmﬁtﬁﬁl WY deisrelit tee
arting I suOB ec 3to ammonol ysis to those
tenqiemtu&es emtl nmeshgnfem lry'ﬁalﬂé 4 balowheAtctht cud of thel reastion fimgwehout

f h
0.4 b g Ramites b P bR RROl fauchiy S Eadidio e
reagt[éonqﬂ‘ ene ‘Th@ Tosuftify SHRtHA et Gte 28 8riE T ob?:ﬁﬁ)%%@ﬁlhg éalt of

In the sane manner as the case of the
poly(IEG N0 -avashlid owlenial.sal t s above, it can be
assumed that the mninmumunit of poly(PEGO00- M) a
sodium salt conprises one PEG allyl nmethyl diether
Uni fhe Beattidnl fateQdf afthe€edthfor@i thf2ach ofiths pblly(REGs@MA)a
units of maleic acid sodiumsalt. The fornula

sodipsmghls ffe. theeerdeniaguet makeic asid ABAEAG Pk 6le NAyRE polymer

P9 B e L e
is ﬁlabvh)mT,able %egl(?]m;.: ei ¢ acid sodiumsalt)a(l

(PEG al | yl

x)] =

FW

diether) + 15 ax [FW (nal eanic acid

sodiumsalt)] + a(l-x) [FW(maleic acid sodium salt)]
= 541 + 137a:.a + 160a(l-paple 241 + 160a (Eq. 3) 20

Si nce the carboxyl

group cont ent

in the m ni mumunit

of pol y(PEGS00-NM. N)a sodiumsalt is a + 2a(l- =) =

2a - a:_, lhe carboxyl |group content (CC, mm{:ol/g) in Reaction

the mninmumyunit of pqgly(PEGO00-IILL )a sodi im sal t rate of

can be derjved from Eqyation 4: C[= 1000 X (1 Fa Lmognt Jof / amine

+ - dﬁ@f—r A 0. MH de h6& q,tpqm vl seanpoy (eraups | compoenent:

(54‘],- . 160p E? I {ﬁq ’~Z|_|)'1 23%Th Termd. 1 Tine. %nﬁ gt Ao@mer) (5

X )——X—f&atTthus be—geternmned—fyrom gqQuatT o1m 4 DYy

usi ng

nok(PEGB00-MA)a 48 [MRiNE4D 3sml/z 25°C 20h 279 99.5

sodium salt #9  [M3N549 17.5mlL/g 25°C 20h 2.87 96.4
#10 [M3N549 6mL/g 25°C 24h 3.26 80.9
#11 [MaNB49 10mL/g 25°C 24h 3.01 90.9
#12 |[M3N549 15mL/g 25°C 24h 2.91 94.6
#13 [ra3ms40 20mL/g 25°C 24h 211 85.9
$14 [Mare4a 1ml/g 25°C 24h 3.26 1.1
#15 [M311549 12ml/g 25°C: 24h 302 an.3
#16 [ManB40 13mL/g 25°C 24h 2.98 92.1
#17 |M3N549 TmL/g 25°C 24h 3.04 53.8
#18 |M3N549 8mL/g 25°C 24h 3.08 88.1
#19 [M3NG49 omL/g 25°C 24h 3.29 80.0
#25 |M3NG49 omL/g 15°C 24h 3.05 89.4
#27 [M3NS49 omL/g 25°C 24h 3.40 75.6
#28 [MaNs49 9mlL/g 30°C 24h 3.02 90.6
#29 |M3N549 omL/g 37°C 24h 3.16 85.0
#30 [M3N549 omL/g 25°C 16h 3.00 91.3
#31 [M3N549 omL/g 25°C 1h 2.95 93.2
#32 [M3N549 omL/g 25°C 5h 3.25 81.3
#33 |[M3N549 omL/g 25°C | Aday 3.92 54.8
#34 |M3N549 oml/g 25°C 21h 313 86.2
#35 [M3N549 omL/g 25°C 21h 2.95 93.3
#36 |M3N549 omL/g 25°C 21h 2.98 91.9
#37 [M3N549 omL/g 25°C 21h 3.15 85.5

medium:
ammonium salt #41 |M3N550 ammonia gas DMF#* 3.43 92.7

*DMF: N.N-
dimethylformamide

#8-19, 25 and 27-37 are the title polymers poly(PEGse-MA)a (Compound Nos. 29-
52). Each of these polymers is random and m = 6-16, R’ = NH,, composition ratio =

1:2.4 and average degree of polymerisation = 20-30.
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i

t he carboxyl group content (C, mmol/g) that can be
obt ai ned by conductonetric titration of

W@l (OBEEB00- MA) a sodi um salt and the val ue of PCHIPMEG04134
was obt ai ned above. 30 Sevwéral exanples of the
preparation of poly(PEGO00-MA)a, and the cal cul ated
hydrolysis ratio in the product pol y(PEGGOO MA)a are

snove, Bl 12004/ 889800, EATIIEAGRAE04d, (fiiha

ammn I OXane S'glv

Ndg129-3D) sl Hacb@rp‘hl]gh\ﬂa&ctlad eaes diﬁlhdﬁhﬁmm:oﬁfponent’ indicating that
pol y( PEGS? ), .and the obtained so ut [ gn was, stirred
vegy néapky 100 Fhpenversionto the aming,@eup KagA ﬁawe Aping the yazioyg,

r ion tinme, about 0.4 ni
re%‘&h%ﬁ%‘gnﬁ%&%ﬁ&d 48 é5 m ) of 1N NaOH aqueous

solution was added to the 5 reaction m xture. The
ution _ was. freeze-dried.to o

resu tain_the
sodi gtﬁwfﬁgf‘{f&&f SXRFHIGY PESBBLNRpHEPHRLGD g*&kﬁ ofs %P@V(Paﬁqsoo-
ngarerdgg&%ggeIBQIe of am ne conponent" of each of the
y(PEGO00-MA)a sodiumsalts [i.e. the percentage of

nalelc acid anhydride units in the starting pol yner

O o™ £t BileGETRES Was dreblf it O RBRH G o e,

AR oas oaIa&als heh BibbiRadstol tBdIsoltiddrPat 050 *@ITIHUB Fingf ardibii
pol (FﬁEG MA) 0.5 M NH3 added Reactijon carbo::yl groupe

BJ%QH%UW@M%CP@‘! nrietiygs, wars OB g s seacting | nyisry ths: OQ}aHp‘éll Was

sl R R s ARG 4 e S ol B s ey rogm

telBéiatiPe forl2Ah. A% €he2«hd o3 tIi6 tifd, 9mn#)ilila 8 N&d @ v dgbrhted) uddee
24h 3.01 90.9 20 #12 MB1\ 1549 15m./ 250C 24h 2.91
reduced pressue GEREUS ehshmpouls ivas gRenpdy Thg geagtion mixiyge wayden

adHd i 2o 26l Y d@é‘thjﬁli ether. The precipitate thus obtained was collected

and dried under reduced pressure. 0.28g of poly(PEGsq-A)a ammonium salt
Compound 1o, 53) (referred 0 ag #41 in Table 4 above) was obtained az a yellaw

powder. The polymer is random and m = 6-16, R’ = NH,, composition ratio = 1:3.10

and average degree of polymerisation = 20-30.

(©)  Poly(PEGsqo-MA)a ammonium salt was obtained in the same way as (b) using

toluene instead of dimethylformamide.

(4)  Poly(PEGsp-MA)a ammonium salt was obtained in the same way as (b) using

1,4-dioxane instead of dimethylformamide.
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#15 MB0549 12ni/g 25C 24h 3.02 90.3 #16 M3N549 13ni/g
25C 24h 2.98 92.1 #17 M3N549 7nl/g 25C 24h 3.94 53.8
We@4NBINBet9 89 25C 24h 3.08 88.1 #19 MBNS49POMIBF04/004134
25C 24h 3.29 80.0 #25 MBN®29 9ni/g 15C 24h 3.05 89. 4
#27 MBN549 9mli/g 25C 24h 3.40 75.6 #28 MBN549 9ni/g
30C 24h 3.02 90.6 25 #M_Z.mg 9m_/g 37C 24h 3.16

85 Phreplili & piflinicP of 1|6h tyodis ha

atio=Jbont £:3, ay.4les 0,30, dyvd; A 9
#37 I\/BN549 9m_/g 25C msdl um 30
anmoni um sal t #41 MB Oﬁ“&%‘%“ s DVF* 3.43 92.7
* DIV NNdimethyIforrmm'de #8-19, 25 and 27-37 are
the ti VA ound Nos. K 29-
ol P ER) (AN 156 IS Pabiariian does Bocsuy

snmlN’t’g’thrR QATRRRL in%pz[r@gé Patent No. ”—Q641?(55da1ﬁ\ﬁ§f)ﬁﬂ§e pgektee
ol ynmerisation = -30. WO 2004/ 085500

A}Rﬂiﬁbﬂmﬁﬁlﬂic@@dlﬂﬂds ”9@37495@4&)&11&11 20@341@140@3)% copredymer of

R

i malkfehinf Pdridetin b1aéh the PolyoR hwnelﬁ@e &hain has an

conver3| on to the am no group was ogaal ned using . the
avorek spdelar aveight oh akaah §09.ither @vqurf@d)f #Bbimerization of the

main chain is in the range of from 20 to 30, the ratio of polyoxyethylene allyl methyl
diether units to maleic anhydride units is about 1:3, the number average molecular
weight (Mn) is 5891 and the molecular weight distribution index (Mn/Mw) is 1.28
(see Example 20 above), wag used as the starting material. 1 ml of ethanol was added
{o 100 mg of said starting compound and the resulting reaction mizture was allowed
to stand for 16 hours at 40 °C. 44 the end of thiz time, 52 1 of a 2.5 17 solution of
sodium hydroxide in ethanol were added. The mixture thus obtained was
concentrated at 35 °C by evaporation, and then dried under vacuum to obtain
poly(PEG;g-Iiis)ea sodivm zalt (Compound IMo. 54) as an oily material. The
hydrolysis ratio was calculated using the method described in Exzamples 3 and 6 above.
Namely, by determining the carboxyl group contents of the poly(PEGspo-MA)ea
sodium salt (Compound No. 54) and the corresponding poly(PEGsge-MA)h sodium
salt, the ratio of maleic anhydride residues in the title compound subjected to
alcoholysis to the total number of maleic anhydride residues in the starting material
was calculated, and was determined to be 0.69. Thus, it can be seen that 69 % of
maleic anhydride residues in the starting material were subjected to alcoholysis, and -

the remaining 31 % of maleic anhydride residues were subjected to hydrolysis.
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Several further exanples of alternative preparation
nmet hods of pol y(PEG00- MA)a are descri bed bel ow. 10
woOhyo4dsgxso g of pol y( PEGE00- MA) was di ssol ved i RCO/JIP1000604134
di met hyl f ormam de. Ammoni @3gas was then bubbled into
the solution at -50 C. The final ammonia anount in
the reaction nmixture waExample22 The reaction mxture

Prap3ra2h Ve D6 pIBEs oP ARG

tenperature for 24h. At the end of this time, amoni a
gas was evapqr at eo{ under. 15 reduced, pressure after the

gl ad §lyg}ﬁs 13 wggp B8 19& &he present Jélgat;%lnw?ﬁe Prepaged as aqueous
sofubiBAs u (%gelﬂﬁgg‘ﬁlgiﬁrﬁe é%&aémve‘%@gﬁaﬁ By ié\ ]%Eaaﬁgﬂe 14 B6ove

precipitate t tal ras ecte dried
usingdenquads seldtipn e €ampouridl MaHdgfreprtdjim( Patyde 31 bovea

[CAORgaa Stptrapdanduns. ey 72 izl Wt S 2EL7 & Geh e
soRBYA 8btainbh &y REHIEER dq%%&%eﬁi%ﬁ Rentafhing £0 A o%isﬁdi?ﬁl ,

conpositioniratio = 1: 20 and average degree o
hygwiggrphosphats anl E0omBDof sodiunpolilprideEe@iben agugoys aptrtion um

cof it nRE s B R 150 3 B chorc
at PehibREGHO & %ma tABRPRAVIR §pHiof eS| ot 81 Apdobsolition of
same way as (b) usi a%nil, 4- di oxane | nstead

f
pugifind ke BresaQSAT (ABIBpipAIsSS 06Sariord SPREY 25 364 7Rnd EP

o BEIO0TFEoR LRG0 o AL 1l e
ion pad ﬂmNGCMﬁ}EQOWOM@BdiﬁD?HWD#7@-IﬂRf Ry .2m_g/ml solution
ST ST YT T T
sofu®oX CHRER 'i\lg\}nb&zﬁ%ﬁé&@g@uﬂﬂ%ﬁ@\ﬁé@a lggggf@@@m Orhe

using a procedure simlar to that dis ed in
reshitregresetioRathizhire Nos alo2dBeStanddod Adayres d, PApeni °C to obtain

[ i J bl.i cat,i . 03-105040 and
o8 SIS (e et S Rel 5 oS B R BeRg e e SPPle:
siZ¥8 WYd mehsatduen Tea Exfapl13 Btlkw= et hyl ene, Rl=hydrogen
and R2=nethyl) and nal ei c anhydride in which the

pol yoxyet hyl ene side chain has an average nol ecul ar

wei ght of about 500, the, aver degree of

pol ynmeri zation of the ?n%%@ggggn is in the range of

fr quﬂegﬁrdtmlﬁ(ﬂi thé Peodedt io0 aRhiolyeisexotRinlydi@aen ailhiibl and
met

nolv(%EGsoo-MA) [poly (PEGsg0-MA)ea] wherein, m = 6-16. R; = OCH,CHs,

comp.ratio= about 1:3, av. deg. pol.=20-30 (Compound No. 55)

Poly(PEGsp-MA) (AM-0510K, lot M3N550 manufactured using a procedure
similar to that disclosed in Japanese Patent No. 2621308 and Japanese Patent
Application Publication Nos. 2003-105040 and 2003-104003), a random copolymer -
of polyoxyethylene allyl methyl diether (m = 6-16, Alk = ethylene, R;=hydrogen and
R,=methyl) and maleic anhydride in which the polyoxyethylene side chain has an
average molecular weight of about 500, the average degree of polymerization of the
main chain is in the range of from 20 to 30, the ratio of polyoxyethylene allyl methyl
diether units to maleic anhydride units is about 1:3, the number average molecular

weight (Mn) is 5891 and the molecular weight distribution index (Mn/Mw) is 1.28
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di ether units to maleic anhydride units is about 1:3,

t he nunber average nol ecular 15 weight (M) is 5 891
wana4osssoool ecul ar wei ght distribution index (RaTNA)004/604134

1.28 (see Exanpl e 20 abovedt, was used as the starting

material. 1 of ethanol was added  to 100 ng of said
(seq Byamplg 20 6‘?35/@Dm7ﬂasaﬁéd phthestasting malgriple 43 md of Abseluse ethanol

w%%d@e}‘d ‘t@gn% bPsatd ?tgxgmg %ﬁgﬂ)ﬁn&‘%@e hlt%%trgactfonfrﬁlgﬁlre was

allooetid yorstaydi am °dbf0|r 24 @ébtisn dihe tiele eomgoatl polin@BGsyd-MAdea
thus (gt ai 20 concentrated at 3

Noos) et thancahanalis P (hor B oG A ea
Cogel yﬂﬁl{.ﬁ%@ﬁ .!J )ea sodiumsalt (Conpound No. 54') as

an oil terial. The hydrolysis ratio was cal cul at ed
usi ng the nmet hod described in Exanples 3 and 6 above.

Nanely, by determ ning :Ee car?gxyl group contents of

the pol y(PEG00- MA) ea - It (Conpound No. 54)

Flglﬂgawﬁ‘oﬂ?@lf J@@ﬂﬂ'(ﬁ' ShOpbIY hidEeRRMIEEY bf Efi’ﬁh?f@ ZPwiRIOCIF

The rat1o of nalefrc annydride restdues 1 n € trire
compound subj ected to al cohol ysi s to the total nunber
of l.ei ¢ dr i resd.dues in starting nmaterial
e e QR EORRRxCed BRPRo ikdRid! Bt PR R fdteous

soldtiong 0siag essetinllyltbé sfifle F/ pePhrativ@hir6ach b YIdEkﬂﬁpquﬁll ABYES
in the starting material were subjected to

usinngctha 61hpaelic solfipn of Kompayad Afongs Bnep%eéfm Fp@ple 23 above and

oLy ™ R R L OERe [OCTD Pl flaf el

WR 24Ya62it7 amd B¥f 816560) (eO(éI&F @hcértatipn| Symgmnle nrediling, i baffeof

5B S0 e o Y SE OB LB Sy, 30

ISR R §blﬂﬂo§ 6?@8 gaﬁﬁcmb N> 2B ABELRA, S 11 b€ said 5

approach as In' 14 above using an aqueous
mg/el RCBsobftio@ang @hmswlung seacpmemxtw was aamwg ltestadd for 3

aboy Concen ratio
SR8 B B R s AR FTED SoLlgr ot Bl iBanggp. The
cotpléN§izékwee RastFed Hl Tést BRaGARUBIBRIGHE 10 rrM of
di'sodi um hydr ogenphosphate and 150 nM of sodi um
chloride with an aqueous solution 10 contai ning 10 nV

of sodi um di hydrogel%@Qﬁ{?eeF@ [m]@%p nmM of sodi um
chloride at a suitabt

e—ratto to grve a buffer having

@iy paljseiotensallyedlieanhol vinpléthbt-athleic acid
human mat ure OCl F (OCIF preare as _described in WO
96/ 26217 and EP ERG-EMNMAY ration, 4 my/m ;
medi um buffer contai ning 10 mM phosphat e

The graft copolymer monomethoxypolyethylene glycol-methyl vinyl ether-
maleic acid copolymer (PEG-PMVMA) was prepared according to the method
disclosed in Example 2 of Japanese Patent Application (Kokai) No. Hei 11-302199.

Comparative Example 2

Preparation of a complex comprising monomethoxypolyethylene glycol-methyl
vinyl ether-maleic acid copolymer (PEG-PMVMA) and OCIF protein

Purified human OCIF (OCIF prepared as described in WO 96/26217 and EP
816380) modified with PEG-PMVA prepared as described in Comparative Example 1
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ion and 150 mM NaCl, pH 6.0). Mre specifically, 0.472

m of a 17.2 ng/m solution 15 of Conpound No. 54 were
w@daeemsisoo 1. 328 m of said 4 ng/ M OCI F sol ut i POT/IR2004/004134

give a solution containings4.5 ng/m of Conpound No.

54 and 3 ng/m of OCIF. The resulting reaction
abpvecwas prepared as 2 m@ort bnegltuandPB% (P13 64Al eértenz!allmhe@mnzs
C 1. tii
m 5’%{)?3 el)%eliggg‘@ietr% 1%91'1 1 f‘éf 6& &ﬁut n‘f)[;d si zes

CONEINEraliBng wightll; Iﬂiled'ﬁﬁﬁ tPES@deS e)] laﬁd behlcwﬂ PEZDPEIMHBbE[tlBB
Preparati on of the roduct of al cholg S r |on
[PEGt rA%QWﬁWEﬂ“‘)&n-om 2dng/opusdiym kB &81{9(03 1sanixpd gnd

thé’%%[tﬁfcr&llog@d o gaﬁtﬁfe& §18u1?ég|%§:g§ F](():i 'ﬁ% tﬁ?et éo‘i’hpl@:\b out

Pol y( PEG500- MA) (AM 0510K, | ot I\/BN550 manuf act ured
usi ng a procedure éi mlar, tq that disclosed in
Japanese Patent No. Mﬁn € ese Patent .
%@i‘%ﬂ gg E’Mﬁbleﬁ thﬂisi%a 9%@%r&%9@1@ieﬁﬂﬂd OCIF protein
OMm CO pol yoxyet nyl ene
] aly REGH Ik

al |yl 5 : he P8 5
Rl=hydr ogen and 30 R2= nethyl) and mal ei c anhydrlde in
whi ch the pol yoxyet hyl ene side chain has an average

ol ecu|,fhf MBI RifoRRIRYb1LEIBA coﬁtaaxwwm®®mq

polyrrerlzatlon of the main chain is’in range of
0580Kmmadufaciuld, bythﬁ@Fr(‘arpcuamn Gotgmiice teferedhio aal“pglly(PEGmo-

MA g botymsr Eomgeiffge 5 h@%&rﬁa PR 1 T of gauous

sol(ﬁmﬁ%%:uﬂﬁé’d hligaBCRE belr 8]35}%8;9@& a8 SEFibRLMI WD 96/‘056”17 and

is 1.28 WD 20 0 PCT/ JP2004/ 004134 94
ER 8&»9&_&@1@1@@1 @@cezmmet} 3.veng/mb @k ddem t haMshy @Irhﬂ@ugaqueom

I R T T

thé %ﬁﬁdnp!huﬁbmbﬁkﬂ (DESF c@ckRv@ibnt 9. 25hamd, y@ECQUOf-mAQM
hours. The title conmpound pol y(PEGS’f)Q ) e (Con'pound
conmntfaﬁy»nmaé mghmbiied mggmin: astshalrol 4 ¢5 8o Fat40 'dwur” 41 the end

ot B8 e o B Sy E RSt PBREPISGIE) R Phia Ry a;of CTF

mENBEPLEh3Re Yh1b i AChindifld hEeiny AR I0@E! doneaimaliex 850.08 midi@l.
present invention were prepared as aqueous
The zolution thus prepared wag stored at 4°C.

Test Example 1

Measurement of carboxyl group content of the polymers of Examples 10 to 13

by conductometric titration

The carboxyl group content of each of the polymers [poly(PEGsg-MA)a
(Compound Nos. 9 and 10), poly(PEGsg-MA)dma (Compound No. 11) and
poly(PEGso0-MA)h (Compound No. 12)] prepared in Examples 10 to 13 was

determined by conductometric titration method as follows.

First, each of the polymers was purified using gel filtration as follows. For

each polymer, 100 mg of the polymer were dissolved in 4 ml of 0.001 N sodium
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solutions using essentially the sane preparative
approach as in Exanple 14 above wusing the ethanolic
wa edsssm of Conpound No. 55 prepared in ExanpP@r/23004/004134
above and an aqueous sol utson of purified hunan
mature OCIF (OCIF prepared as described in
hydgy<idsspiutiong The sghitigs wjas divdiagd intorioanbaiehas and egchrﬂgmhbatch

SRR ) Hd ot [0 R RO el bl £

PHabfacid)namhelflrst 15l of ¢lomt®¢asﬁﬁs&‘@ﬂwd 1]8an! 69.084 ¥ sadided
to 0.5 m of said 5 CI:IFsqutlonandt?
hydeasige sohgiongxere thsn qﬁpk%waﬁhgolamnmé@ foghegt Lo gl pyspe guted

frcﬂﬁw urfir a Ifd Ehﬁcegﬂé’c? SO ORI N s&d"‘g‘?xrﬁ gl'?ﬁfo&ﬁfél solution were

conp exes o resent invention conpl ex sizes
thmapphmi aswchatolumnTagt a fxthep2.8 ndi3vdre Iehnmd 26m Conpdumh iane it

. Exa 1 Pre a[ at.i on of m)norret h

i 85 BaF R b ORGPk RTOLEC ad PP GRS RS from the

foluF %rﬁﬁ@‘/w):re?c%mm?edgb ahe £ Hiéﬂ@%futlon of the title compounds. The
nononet hoxypol | ene ycol - nmet hyl vinyl ether-

ylddla&ﬁcthaqaudflcmml syQpe(ldei(eﬁE@e@Mphmlqmnwardeeasurmg the

b3 SEaied Delleh O Ios 1 T bR e Bl GbaBhane.

detammaddab ib¥ B0%xaHRhe céncBhtricaid e FiedlsoRitioa s @termined to
conpri si ng nonomet hoxypol yet hyl ene gl ycol - net hyl

beg mgimlet her - mal ei ¢ aci d copol ymer (PEG PMWMA) and OCl F
protein Purified human OCIF (OClI F prepared as
described in WD 96/ 26217 and EP 816380) nodified with
PEG Rivnécipsithasaldtiass afgaicifictd edlynrer,Combijnat (2\etoExaimp) was
1 WO 2004/ 085500 PCT/ JP2004/ 004134 95 above,K was )
jPeXy TkWih §§Flufg{ Bitef ﬁééﬁogm agRaUY {9rveY éyﬁm*we solution,
a i o JFBIHAES ) Eéé’r[EBH 11 reMifs soluiio
B O OGSl 1A i
toadjwseiht pik iodid. 2. Yd/hylitochiedic wnidRBS t(spi—hcﬁleﬁ)u]» thersdlutiondeither

P solutlo PG—PI\NA trat
R T FBS O P BCG) ] 4P 6° B da e, the ph
and coh 8 Rivatl I\@\f@ﬂlehﬁr&i A0 ch&H addkidi0HAdinAthe PRtefte vty €
the title conplex. Conparative ExanpeBPreparatlon

mefsueedayemy Bxsecondsr iTiergrbax plargvipedntentod ilfs polyraerdvochen
ca?%y fﬁ gr?ml“{ﬁ 1%0813'()(“ b %ﬁognw«:»n? d"itd ¥aabP inylﬂg r,«{\ndwt.u ity

buffering region (corresponding to a pH range of about 10 to 5.5). The results are

shown in Table 5 below.

Table 5

Example Kind of polymer
Number (and Cmpd. No.)

Carboxyl group Ammonolysis/ | Hydrolysis
content (mmol/g aminolysis Ratio
polymer) rate (%)

10

poly(PEGsg-MA)a (9) 2.10 69 3.1:6.9

11

Poly(PEGsop-MA)a (10) | . 1.83 86 1.4:8.6

12

Poly(PEGso-MA)dma (11) 2.02 71 2.9:7.1

13

Poly(PEGseo-MA)h (12) 3.21 - 10:0
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10 2.2 pl1 of a dinethylsul foxide solution containing

pol y( PEGGoo- MA) [ AM 0530K, manufactured by NOF
\V@bmpmsﬂm00n (hereinafter referred to as "pol yPCEGR0GH004134

MA) "] (pol yner concentrati@h: 35 to 350 ng/m) were

added to 28 4 [d: of an aqueous solution of purified

hundier & polyraxss pf Grapples d0 4 13 dhe ratig & maleigunivplridg pesydues
in ?rﬂelegslt EEL %@ﬁé@eﬁgﬁf t8ta‘ﬁ{rﬂor?o?§k?se tz{n?ig&r)]l?lg‘its ﬁéém%’j?%ér[ﬂydnde

aqueous
reMBﬁdshubyaste@dJ hb&irﬁgism cﬁor?eaﬁh Wb HetEMthlad]?y agjoelation as follows.

ASShobert ﬂ)éble%adbog R GER PRSI B g OF POTYUPEGety-MA)h
(C%H‘@%ﬁﬁ) ’grfs 331 %nHE{s r(ﬁﬁ tl%sg’ v%fgés"me %ge%?ﬁgrﬁpﬂbsom

hours this ti
M2 thb 1s,rtheva&1 ghit biithe atopwlgimePBﬁo(erﬂ-ﬁd?olmlS)tmr ghnaphifuactional

| ut f. OCl F dified with th
st B Welghi g paf BECsMEfrcliomba FENDSHY S LP yained by
ad-ﬁh'% a%ﬁ'h(%lh R INPE QG ERR)GR: B St Rhahm! gb weT@éétermmed

e 1 Measurement of cafFboxyl group content of the
Smoifgmﬁy,shQJWelEkmfmomPE@s«ocMm (thztslsbye veight of bewopolymer

h I
B e s e R
th® ﬂioy&cﬂﬁsﬁ@@hw dildconngrovier (e g) ﬂril;bn taw ebeloht of the fully
pol y(PEGBoo MA) h ( Conpound. No. epar e

hydsalfgsdecepalymen gmngva@gsm 08 rgm?b@dﬁ%ghtaf rPBlV&PEﬁ@pMé)a
(Ctrg)kgfproﬁhﬂ Rids AL Ifggi SO%Fbox g} ér?){l}) W%@%Btaﬂfedttl} dldrngv\ge

ners was pur using g tration as
méleculaeacightpe] ayrrmleculé @0 ammnonia (17ex) p@tlyemeerlgmmf@oly(PEGsoo-MA),

.dj ssaq| ved of O 1 N sodi um 004/ 085500
Pt o 180600 D6 1 Jromu Ao Mic dBeEi gl PO L B tebRer !
X‘%ﬁ»] mﬂm IS P”Jlﬂﬁungqﬁ&h3§n@mﬁh ﬁﬁ%@ aﬁ n‘[ﬂlm@ ahR{lrigwas

ed to a ge ration colum (P
restdmsflact beeadubjectaddo atmmnnnl%ar(namod)ydro‘tma)fwaﬂsietelmm«sd by

Jfﬁ] uant )A(a d| scarde r % é\[‘ 1 N sodium he
st 2T gt SR RRRE e il 18 deen Butin e
wéiBhk ¢¥ ;folggpiaggoom)dﬂla %@frﬁpdﬁhﬂt{‘ﬁﬁ 19) b6t@ied B¢ ag@ihgm and

discarde N sodi um hydr oxi de sol ution
digsthylanine o mimPuE@doorMPéa:@hm@bpﬁmbmb gepuprastistermingd iy

dWE H{ShE m«~§6%913§ (vgrmh'i p? a %ﬂ 1;1«:? .gﬂ r?glﬁmegh ! ém’? :ﬁ]ﬂ e f\n&?g%tl 89 n

a contalned - puri
pdly(@EIG;QrE Al @ink faa”l«:ufr@uf 635004, URfdE mﬁr‘@h&oﬂm thedtefienl garbexyl
a purified soluti on of the title conPounds The
group content per 1 g of poly(PEGse0-MA)dma where all maleic anhydrlde residues
have been subjected to aminolysis by dimethylamine was determined by calculation,

and was found to be 1.54 mmols.

For each of the polymers of Examples 10 to 12, the hydrolysis ratio (the
percentage of the starting material subjected to hydrolysis compared ’to ammonolysis -
or aminolysis) and the ammonolysis or aminolysis reaction rate (%) was determined
from the carboxyl group content per 1 g of poly(PEGso-MA)h (Compound No. 11)
where all maleic anhydride residues have been subjected to hydrolysis, the theoretical
carboxyl group‘content per 1 g of poly(PEGsg-MA)a (Compound Nos. 9 and 10)
where all maleic anhydride residues have been subjected to ammonolysis, the

theoretical carboxyl group content per 1 g of poly(PEGsg-MA)dma (Compound No.
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yield after the purification step (determ ned

spect ophotonetrically by nmeasuring the 10 absorbance
wWo200poBIS0PECGS00- MA) h at 210 nm before and aft ePCT/JP2004/004134

purification) was determ n®8 to be 80% and the

concentration in the purified solution was determ ned
11) wheﬂeeﬂl&naﬂg]/cmhhyd%me residiesdiavé beenssubjeticd he aminoysis iy ed

anbehyRmie, A e L bt ghorThgioba £OTGHA 6LT &34 Fifh o

ﬂ*}/ A ngm%%t SHE:Qhples@Mio 1NGReRurkd My 2BHARMSM &AL tittAlion
ro,-1de solution was added to thé resulting

abevad uTheonsultS@rfaaﬂ dhewntihd'aplel Staboy@. OA M hydrochl oric
acid was then added to the solution either in
incre_nmenty. Kof 0.1 m or continuou:ly at a rate of
0.1 mM/mn. In the foryeytExabflepH and conductivity

vvere rreasured after %ch addltlon and in the latter
A ’.-- 0 D) . '7 8 H DA

ar oupcontent of the pol ymer was then cal cuI at edfrom
the anmount of 0.1M hydrochloric. acid added in the
condineh iof tHe)samplek fpﬁerplaﬂi@ dsAgsvived GroExaRlo Qanglphmtlae pH
ran eof about 10 to g The res Its are shown t)
%2 snghaorypod é@dmﬁﬁed umam RSILE ( %P@Parﬁa%ﬁw ed in
3¢ ) 33458
Wé?pézf%.ﬂ?ﬁcoml’é@en?@f(‘?é%@t%gﬂeﬁ%@%?@%t HVGELEOTSS tha
the @CEF céﬁ@ﬁtrﬁmwmmﬂm aEdqch)of Pheldiluegl s&mpl@ thus qbtamed
wegg): PEGSOO k@t@ﬂ_&% {1115: v&eebf?d]%lﬁtabfewaie ratlgmavmg a body
wé;%{rrﬂfpggﬁq@o Q viHiel hatt abbtainelGidin V3420044 D@BH I a vein so
/ JP2004/ 004134 97 For the polynmers of Exanples 10
thatéhg @CIF Heservaas b5 ofe/ka(Cantkabhyeluings ¢ bevg @ﬁtgr adopinisfyation,

. t al bjected t.

D Eb R d S ke 6 h Ry Prle Hearabi b i T aeegtion

in IBYchd%leﬁﬁﬁ $/af ﬁfeaﬁ@é‘&"b‘)’\%]iﬁﬁi@ M&H&%dtl@)éoﬁ@ih@hﬂ @steti PRing%s
lows. As shown in Table 5 above, the car boxyl

deg«rrdu:p in Gntidhwmpdr 3 elgwof pol y( PEGG00- MA) h 5 ( Conpound
No. 12) is 3.21 mmols. Fromthese val ues, the weight
of pol y(PEGS00- MA) (that is, the weight of the
COPOTWBCIIE mRE Qe iR IHAHIS)d feim gicarred afieinat bdmBlistration
group, and the wei ght of pol y(PEG00-MA) a (Conpound
ofigeeh sampln i shoynabTablsddredsy.



addi ng ammoni a to pol y(PEG00- MA) per gram of

functional group were determ ned. Specifically, the
wowioglosssed pol y( PEGGoo- MA) (that is, the wei gheCDiP0h2004134

copol ymer 10 before hydrol y8is) per nol of maleic

anhydri de residue was obtained by subtracting the

nol ecul ar wei ght of a nol dableb of water (18 g) from

OC it kign 15 blopal s iler iP5 tang b Bp tyaffon of ehen
(Con'pound Nos. 9 and 10b(g§fsaﬂﬁjeof car boxyl group was

obt ai ned by adding the nolecular weight of a nolecule
of amonia (17 g) to the weight o_f poI y(PEGBoo MA), 15

grving—a figureoff 622g—Fr

t heoretical carboxyl ant QT bgg}ceitrat
pol y(Ni6&8iep_MA ) a CB/E@E ) Nos. ;@ g s Sl dre @nditions
EC6m bole |resi®uds have cted| t g
gﬁﬁmnol ysis (i 91 F%ﬂo)y s) mnﬁﬁﬂ"é@ﬂn ned ynmlmg
1.

calculation (1 02622) and w f gt 0 be

Nomrmodified OCIFhe sarfe manner, the wep g hti9of -
nnl v( PEGE00- I\/IA\ dne ((‘nrmmmrl No. -11) _obtained Vi

PE&HB di met hyl am nelto po y( PE(@GO!-M_A) pef

car boxyl group was retd—by—a I

UCL CI T 1Tcur-uJy (@ 1 II LIIC i

wei ght of a rml ecyl e oflOd met hyl anmi®e t he

pofrJYKPE@V AL MY, gi(g Ng & figurg-af 7§50 U

A de: e tkeoretl cal clar boxyl ~ “group coptent

po@elanlsa, Mia)@pehy ( PEGboo-1A) dmel wher gozd L 3pml ei ¢

anhydride residueg have been subjected to anipolysis

polyPEG pmtM)dma 68 las delermined by2ldl<@lation| 25 -

And wne fAanind to Ir-a 154 rnmlc Eor agr\h n'F fh
UTTU =

Pobélf%féﬂi%)h (E}an'pl es 1d% o 12, the Wd*r%‘? ysis fatio -

(the percentage gf—tte starting Ilbli..,g_ %::nbum cted—to
hydrol ysi s conpared to~anmono|l ysi s nol ysis) and

0} i ﬂgja gy s or| am q@ ysi s| reacidign. 4§ e (% was _
3@%rﬂr§ed )s‘o fromthe carboxyl dgroup content per 1 g

of pol y(PEGS00- MA)h (Caiipound No. Ul = wrere all  37°C
mal ei ¢ anhydr| de rlesidues havie bheen subjected to

hydrol ysis, the theoretiTal |[car boﬁfﬂsg’rb@up coptent -

per 1 g of pol y(PESE8MY=& \\,on’poum NOS- S—apd—10)
where all mal ei ¢ gnhydride resi dues™have been Thour

The

subj ected to anmor
group content per

olysis,
1 g of poly

T heg [I 4’94 car
(PEGBLDgr l)F

OXY1

‘dma ( Conpound

No. WD 2004/ 08550(
mal ei ¢ anhydri de |

PCT/ §P2004
esi dues hav

e been subjected

/ 0041345 9837dL1) wher epAltl4

am nol ysis by dinethyl &m ne,| and 315 addlual rreasuf)éadurs

car boxyl group corpents—per—i-—gof—eachfor—epch—-of

the pol yners of Exanpled 10 tlo 12 A64%dAad by 4°C

conductonetric tifratig 2051 = 512 i

poly(PEGso0-MA)dma (4) 1 1014 = 331 -

5 * Basic conditions at mixing were OCIF concentration of 1 mg/ml, pH 6.0, 16 hours, '

and 25°C. Only the conditions different from these are given in Table 6.

It will be readily appreciated from Table 6 above that each of the complexes of
polymeric modifier and protein of the present invention significantly improved the

10 retention of the protein in the blood when compared to the retention of protein when
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above. The results are as shown in Table 5 above. 5
Test Exanple 2 Evaluation of retention of
WOBHAO8s300 T i er conpl exes in the bl ood using rabPCT/ER0M/004134
of the sanpl es prepared asi®escri bed in Exanple 9,
Conparative 10 Exanple 2 and non-nodified purified
adinugﬁareﬂl@loﬁe( Bt ajso dpaeadb psomiesison bédleipmior \M)c@ﬁ/plbﬁz)f?
and EP 816380 pr |atel di | (,pH
E&-8 %M&wétprg@wﬁé%%ﬁef@@& Baesd, ?tsw 066112‘9 nﬁ 1-
gmnq Lfigectinl ¢l nﬁ%ﬁmﬁﬁl Y3bQRY Bhdad xes of th
adm ni &r e%l to tail of ptapfll\)/e &/eek ocg ';teZ? ©
préselmheemlan héviag thegsamebodght mm gﬁwecﬁ th&bmdlflqmdg)ratnm (lor
ch had bstaln romfo via a vein
10§ heihq sasnelEes SEROHII5SEY RAEIp OF e VAR IRy
coﬂﬁhéiﬂfﬁ_)/ 1m§ro"\1'@&' Ee?erﬁfoh%ff tl@éjﬁﬂoféhﬁinrtﬁé bRAad coRPrelido tHe prior art
Wwere taken fromthe heart of the rat, and then

conmEX@thFE(bBNB&Maiﬂlmﬂteln n bl ood serumwas measured by
an ELI SA nmethod, the conditions used being as
described in Test Exanple 3 below. 20 The OCl F
concentration in the btémdg@ﬁ{mm;rreasured after the
adm ni stration of each sanpl e IS shown_in Table 6
bel ow. WO XHyalyatio tectionpatecof/ QO by EIJ§ATh ¢ 6
OCl F concentration in blood serum after intravenous
adm ni stration of each OCF sanple OCIF concentration
I\/b di@neeof/thé probleasenseuntered/bdihffirier attpnaliin roodifiesas that

6 h f
bindies 13 e R T e e
anzl/o?gﬁeﬁl}%g@f the ﬂ‘l%%em 6e to thO ftfithtioR 3 biRY ¥6MBleked omMNdR to

test the OCIF-delflel' complexes of the present invention, the detection rate of each

of the complezes prepared as described in Ezample 9 and Comparative Example 2
was determined on the basis of non-medified purified human OCIF (OCIF prepared
a3 described in WO 26/26217 and EF 316330) by ELIZA. ELIZA waz carried oul as

follows.

Lati-human OCIF monoclonal antibody 01-12 (prepared according to the
method disclosed in EP0274671) was dissolved in a 0.1M sodium acid carbonate
solution (pH 9.6) to obtain a solution having an OI-19 concentration of 10 pg/ml. 100
wl of the OI-19 solution thus prepared were placed in each well of a 96-well
immunoplate (manufactured by Nunc), and the plates were allowed to stand at 4°C
overnight. At the end of this time, 50 % Block Ace (purchased from Snow Brand
Milk Products Co., Ltd.) was added to each well to block, and then the plates were
washed three times with PBS (washing buffer) containing 0.1 % Tween 20. Purified
human OCIF (OCIF prepared as described in WO 96/26217 and EP 816380) was
dissolved in primary reaction buffer (that is, 0.2M tris hydrochloric acid buffer
solution (pH 7.4) containing 40 % Block Ace, 0.1 % Tween 20 and 10 pg/ml of
Mouse IgG) to prepare standard solutions with various OCIF concentrations. 100 ul

of each of the thus prepared solutions with various OCIF concentrations were added
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pol y( PEG1L500-MA)a (7) 10 1029 30 poly(PEGL500-MA) dma
(8) 1 2145 721 - poly(PEGooO-MA)Nh (1) 10 750 80 2.5
wd 3e0988550p0l y( PEGE00- MA)a (3) 10 3416 440 - 1PCR4EPH04/004134
195 37C 2.5 3428 27 - 2.%1484 92 1 hour 1 3004
158 1 2275 130 pH 7.4 1 3786 461 40 hours 1 777
to 346k WidIl, tii: [Hat29wtre haken 1 aboth REaHRMuNod Rho(rk)and thédledch

331 5 ''" Basic conditions at_m Xi re. OCl F .
wellgasomished i3 fimgs il ihe washigebytter. AABrGh# Lhat isyap apsibody
g RO 1SS O OBy ooThs )
waabaneditutet 16:0Q4hfodd withsecmdplyaxagionfbuffon(thatds,iOclM tris

difier d_protej.n of resent, nt i
nydfighorEeaRte ARt B 7 b FamEme BRI &k 0 B rsen
zolvazxdﬁb%%p@ﬂmﬁm MR AGE 1R &Qﬁtiﬁ%&(ﬁﬁﬁéxpﬂeﬁfad@éd)ﬂ‘o@aﬂh

en 2004/ 085560 PCT/ JP2004/ 004134 100
wedlj tienplattewert shhlomeat réam ¢eampeadtse foe? hewns apy thenrgaelr wshwas

of the prior_art conplex of PEGP and t ei
wipbsbor s OAcd Hﬁ%h%@éeep&%mwﬁ&l a%@wrﬁﬁﬁ%ﬁ@m'ﬁMB
SOﬁl%%ll%?l &E%VQ{]&@@ESQ S({ﬂfte JRA flded 8o ECRTRIIE arkd ARPYRs were
-and 't % conpl exes of the” present i1nvention having the

shsleeient exing ldmpeadtie fhetOveeld mimtaso dihkireaftea @60 pt off eieactidn
that the conple a otein

or .5 10), es of di fier an r
stoppingeagsne LB stm@#ﬁwa_ﬁa‘%%oeb"g@itﬂ@r%F ineﬁd? Gichgell
and ‘?ﬁeeéltaﬂeg’ Qrepf %etntfl? sREQhEIAD thderddtF this iRk, BRIRR6:BEndeQt hhe

prior art conplfex of PEG PWMA and protein. Test
wdebemptheof 3150 GunEfcaleactt welh wes mesueed by a nicoplats re@ir KMIBML
00, rL %?@qf%ﬁﬁﬁ{@y}lgsg%lgp {)ﬁ%e ggrf)gr%ﬂgl?)r. el~dr01\4\1/I thebse%slu?trs. a2r't
calibration curve was produced of OCIF concentration against absorbance. Having
produced this calibration curve, the procedure was repeated for each of the tested
complezes of OCIF and modifier, 100 pl of each of the solutions containing a test
complez being added to each well, reaction with POD-QOI-4 being performed in the
same manner as above and then absorbance at a wavelength of 450 nm for each well
being measured by a microplate reader. Comparison of the absorbances obtained vwith
the calibration curve enabled the OCIF concentration deteciable by ELISA in

each of the complexes to be measured.

For each of the samples, the rate of failure to detect OCIF by ELISA was
calculated and the results are as shown in Table 7 below. The rate of failure to detect
OCIF by ELISA is defined by the following equation: ‘

Rate = [1-(OCIF concentration measured by ELISA)/(OCIF concentration measured
by the Lowry method)] x 100

In the above equation, the Lowry method to measure OCIF concentration in
the complexes is determined as described in Japanese Patent Application No. 2002-

190407. This gives a measure of the total OCIF concentration in the complexes. The
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bi nding of the nodifiers to the protein causes

nodi fi cation of the p

rotein structure

and/ or

wa@ bioglogisng of the protein due to the formati onP@l/JikR0d4004134

conpl exes.
conpl exes of the pres

ent invention,

In order to 15 ti@st the OCl F-nodifier
the detection rate

ratefof xilsie togietach® (B byIEINES ip rtlwpmrrqﬂe*aisaescasntﬁecd thechange of

coptorpRiotStafe BRHr SRS ot iR Pt e TodhRr
faiPnh@ E’@é\&@%nc@ﬂlad RAOCIER thdlcdhie? 4?62 4didNBoundtb yHeis

ELIS. v as carried out as

ELI ~ S.

& B
819

follows. 20

and 14 pnth iR Fiosothoe Paveing b 5@y mosiiagion of the OCIF

to the nmethod di

sclosed in

St'&%&?‘%@%&“\}é Cglrgls,g?ved in a 0.1M sodi um aci d

carbonate solution (pH 9.6) to obtain a solution
having an 0l -19 concentration of 10 ppg/m . 100 [tl

of the 0l-19 sol ution thu’galﬂﬁgpared were placed in
each wel | g“ﬁﬂ ctured by
Nunc), and ah@opﬁllﬁé{omée?gét Jﬁtﬂ%l{ta Eg‘%t 4C
over ni ght. At the end of this t| me, 50 % Bl ock Ace
{pur-chased-fHrom-Srow Brand—MItk—Predust-s—Co——1i-td-
was added to each wel] to bl ock, and th

vvere

V\%ﬁﬁﬁrt hr ee ti
ﬂéi @ %0 Twee

are esc i bed
mas 30 dlssolved inp

i 206\6@%% %g§g7 an

rimary reaction by

es Moﬁﬁm?/@%lﬁwas hi

uyman
d (P t1B8Bf non-
f f e m(difiat OCEF)

arigM tri s hydrochl ori

containinag 40 _9% Bl ock

c acid buffer sol
Ar‘p’ 0.1 9% Tween

ution (pH 7.4)
20 and 10

PEGGPMVMA  Mouse | 9O
wi th various OCIF con
the thus prepared sol

to pr epair e standg

rd sol utidns

uCIIlI all J.UU I
uti ons h vari ou

of Cdb# UI

s OCIF -~

DQ%FEGH@ELAQH Jyere a
[ 1P2004/ 004134 10

dded WO 2004/ 0855(

1 to_each well _th

0 1

e nI ates were

[¥8]

Péhél’('éﬁwatl\ir'é@ ﬁﬂ )t enper

ature fol02 hours

and thenlfeach

BRI o

res—wit "‘lot he—wast
antibod} | abel eo

Illg UUII 1.
w th 0

pBl%f(pEGQ,@-MA yrecogn
in_FP 097467 was t

zi ng OChé, prepar
en diluted 10, _000Q

ed as desgrri bed
-fold with

L‘Qb&ﬁ?a@an-yl—‘l‘—.\éacil on bu
hydrochl oric acid buf
25 % Bl ock Ace, 0.1 9

ffer (thé@ is, 0.1

Mtris 50

Tween and 10

DUI U,J,SUII (PH 1.

A\ + H H
) LCUITUdl TTT Ty

[tg/ of Muse

FOB)@EGJUQ—@L}&)&& the re

each the plate

sul ting spolution we

5 were shaken at r

re addeghto

oom t enper ature

for 2 hours and then

?.?.C *r%gll tﬁe peasgltsp eheor\]xrndfr)l

each wel | vvas was

hed six tines.

nl%blelngoove it can bséus?:éc’l% {h%{ ?orsige lé'omf))lexes

of polymeric modifier and protein of the present invention, the rate of failure to detect

OCIF by ELISA as a result of modification of the protein structure was significantly

decreased compared to the high rate that was obtained in the case of the prior art

complex of PEG-PMVMA and protein prepared in Test Example 2 above.

From the results of Test Examples 2 and 3, it was thus confirmed that the

decrease in protein detection sensitivity caused by excessive modification of the

protein for the complexes of polymeric modifier and protein of the present invention
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sol ubl e reagent, available from Scytek) were added to
each well, and the plates were 10 shaken at room
wo eovpesBbure for 10 to 15 minutes. Thereafter, PADOP204/004134
of a reaction stopping re#dgent (TMB stop buffer,
avai |l abl e from Scytek) were added to each well and
is vdre 1o andafum\lmrmogae thtel igtestionk Brblodd of the peateindi saiéhcemplexes is
Fe ahsor b&gce at. a . wavel ength of 450 nm for
sigaifidgnie prit UrbHIBprgr A EPBBICAF: reader (MEML
001, manufactured by Mol ecul ar Devi ce corporation).
Fromthese results a 15 calibration curve was produced
of OCIF concentration hepiExampdd4or bance. Havi ng

produced this calibr t' rve re was
r epeat ed foMs 33‘&%“&“ F@Q%I c(ogaéntg%%f 'é‘?@g‘g‘g of OCIF
and nodifier, 100 pd of each of the solutions

contai ning a test corrpl ex bej ng added to each wel |
readiapbnf spmplepprEpavediss idagrribed imExraaple § aflﬂ@urlgﬁ%uman

OBERRARE ARG S Rar Ty ke SSrlaRiGeBloy

dllhfbﬂdﬁ[h PES ({iRevingopH off 6i0te 7a©so nhx&mbea@CﬂbtmicamdatinntihO 1to1l
the calibration curve gnabl ed F concentrati on

mgEN e Epgipieh %ghuemreparedxséﬂiuwdeﬁaem s e adRH e L0  §Xp 8"
sey oajzf}é% Bl feliflle :S%%Hlé) Hﬁtﬁﬂéﬁgﬂvﬁ% a b wagg Ah tBaJ ol

ect OCIFb SA was cul ated and th
whiets bidd edasamltsdefmm lﬁmd’for onéTdeyl) iarthb edphwnousiigin eit %lbetltaneously

oy TR On s o1 e CRIARRY plire]” aca
prERATHRA RYio&bf BMk/ih (e ﬁn%@dﬁmﬂﬁ e infifu 8 fSae@Bonth Mifter

the Lowy nethod)] x 100 30 In the above equation, the
adindmistyativet HRHLE of heebiatd-cabion thsrfemaral hldodvessal thetgef. and the

ORRB SHA B LS5 0 B P R pecrives
mr[eet@raeﬂ&gqtam@t otal OCIF concentration in the
conpl exes. The WO 2004/ 085500 PCT/JP2004/004134 102

rate of failure to detect OCIF by ELISA in the conpl ex

is a neasure of the chan nformati on of the
OCl F caused by conpl ex? I atf"i‘Plgge nodi fier. A low

rate of failure E@a@g@e@eﬂmafbbm démetyOCI F in the
conpl ex can be readily bound by both 0l-19 and 01-4
anti-QOClF anti bodies, thus showing little or no

EIT_D g: édc@ A ka1 ds e i dasueS L tA il ES aPleld ndGRMRIeE human
OCIF (OCIF prepared as described in WO 96/26217 and EP §16380) is appropriately
diluted with PBS (having a pH of 6.0 to 7.4) so that the OCIF concentration is in the
range of from 0.7 to 3.5 mg/ml. An adjuvant is then prepared using killed cells of
Mycobacterium butyricuin and liquid paraffin, and is injected in the skin of the root of
the tail of a 5- to 10-week-old female Lewis rat te give rise to arthritis in said rat.

Two weeks after injection of the adjuvant, each of the prepared samples is
administered to the rat via the tail vein or subcutaneously dorsally so that the OCIF
dose is 1.4 to 7 mg/kg (2 ml/kg by volume). Three weeks after injection of the

adjuvant, the rat was dissected to extract the right-and-left thighbone, and the bone

density thereof was measured.
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Rate of failure to detect OCIF sanple by ELI SA Rate of

failure Mdifier Modifier/OCIF to detect OCIF by
waRioEAs(5% (and Conmpound No.) (weight ratio) POMIR20€4/004134

basis of non- nodified OCCIF¢ OCIF - - PEG PWMNA 1 25

10 39 pol y(PEGL50Q I~ ~)h (gip) 10 13 pol y(PEGL500- M

a (7) 10 15 pol y(PEGLTes-Biayapla6(8) 10 0

pol y( PEGROQ- MA) h (1), 10 17, p~I "E C.s00-]. L<?)a (3)
10 0" 55 T MhOR pBRlsB les B SHS pOY TGS tinigegsl)  f
resul ts shogectropHaesis undabavtréduciicdifliGesn that,
for the conplexes of polyneric nodifier and protein

of the present invention, the rate of failure to

det egf, TS%%E sz%'fl ¢ach 8P chglﬁlié}cIE% g@ﬁﬂ%ﬂ GahleRp 8&{ OCIF

the protern structure was si ecrease

pregurgbisadbstiibddiae Bragiple Bt mdtCahpatasyedbtaapled ahd plitifted human
casg of the prior art 15 conpl ex of PEG PWMA and

OBHoQEHT prereped edssarineddp Q10817 28 EVS16p5rastryaluated
by $5 %fi&l@ﬁn%eg?%{lﬁé@mg‘legi&naitﬁﬂg asfollofvs\as thus

confirmed t rease In proteln detection
sensitivity caused by excessive nodification of the
pr ot

o AR CE R P B TR b
i ABEFRR I AT B B A BT s
the eRpdexnples gwhivthgvuré ditdad iffhebakirg rwithpliosplidie byteer salihd(PBS
(pEIr’}(C)))r, w%ricth ics: gq)?llff%;( seosiﬁtiorleggtaigédag)?g?xiﬂg a solution containing 10 mM
disodium hydrogenphosphate and 150 mM sodium chloride and a solution containing
10 mM sodium dihydrogenphosphate and 150 mM sodium chloride at an appropriate
volume ratio to give a buffer pH of 7.0) so that the protein concentration was 250
ug/ml] and each of the resulting solutions was heated at 95°C for 7 minutes. At the
end of this time, the full amount of the reaction mizture was added to a ZD5-
polyacrylamide electrophoresis gel (3 to 8 % Tris-Acetate gel having a thickness of 1
mm and manufactured by NMOVEX), and a voltage of 150 ¥ was applied to the gel
using a power Supply device (PhoreStar Pro, manufactured by Anatech). After
completion of elecirophoresis, protein on the gel was stained with Coomassie blue

according to a method well known to those skilled in the art.

As can be seen from in Figs. 1 and 2, OCIF modified with the polymeric
modifier of the present invention was stably detected as a substance having a
molecular weight higher than that of non-modified OCIF (120kD) at all mixing ratios
(a primary band of 130 to 150 kD and a secondary band of 180 to 200 kD were |
detected on the basis of the molecular weight markers), and furthermore no complex
having a molecular weight exceeding 210 kD was detected. Similar results (not
shown) were also obtained for other polymeric modifiers of the present invention
which were the products of aminolysis and alcoholysis. On the other hand, as can be

seen in Fig. 3, in the case of OCIF modified with the conventional polymeric modifier
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5 Measurenment of OCIF concentration in blood Each of
the sanpl es prepared as described in Exanple 9 and
w@uookswodo human OCIF (OCl F prepared as descr i PeriJr2004D4134
96/ 26217 and EP 816380) isl@ppropriately diluted with
PBS (having a pH of 6.0 to 7.4) so that the OCIF
polyQPE@m-Mﬁ) epared i ComparitivdOExepiptt 3, thaamouht offmliyhensnplex
ared di,] uted s Ies en n| stered,to a
el iy markedlydRcigass a5 e plinal € a%ﬁ |G TSk ey
(haV|ng a body weight of 2 to 4 kg and which had

abstai ned fromfood for one day) via the saphenous
vei Mhizrresnltshowatkss bylupingdiay pelyingrie srodéfiar of Shearresent imgemtion,

f O0.1.t [k n [.k
i et knrpsecr PSS ffhatbR of fu ssexe ol ers vt
phBinfHeb@fcall P p%ﬂf&aﬁl@ r&hh t@fnteﬁﬁre L&:oﬂ@l@ﬂbﬁidlﬁhduﬁhno&ﬂi@r tuidi
of blood is taken fromt fenoral bl ood vessel

pratpiarveieh hagstpblhpropertierireespective phthednixing He, Whegpmpared

500V P b R MBS

artbone density Each of the sanples prepared as descri bed
in Exanple 9 and purified human OCIF (OClI F prepared
as described in WO 96/ 26217 and EP 816380) is
appropriately dil utedpydtxa ghaving a pHof 6.0 to
7.4) so that the OCIF concentration is in the 25 range
of EvalmBior of covalént ghdiformaticuipetivatyt ofi poly (REGsp-¥Maaaed
using killed cells of 14fycobacterhan butvricum and
liquid paraffin, and is injected in the skin of the

r 0otTHRfreactiNRy | BﬁbACthf tie polyhrid frodiRks Fo10(FETR-RLA)eW S

rat to give rise to arthritis in said rat. Two weeks

(Cafopennd NpeDtand ol PEGeoddfih@inmpasad Noofd 2t e pr epar ed

te%:}mmhgslmdgﬁ%geﬂr‘rsy nfesltélr%gxé p%‘/%séo H??] eP%Alﬁ\&Fﬁs ﬁ%ﬁ)ﬂn -\élgég{ﬁno

grb®p dncda ﬁlelezulaﬂhk@h( af Jul4/ dog(abyilabd ﬂmra)antulelereesk $nc.)
after injection of t he adj uvant, the rat was di ssected
(herginafier igtaredie af i Igha-I %hdl‘f%ﬂ““%rﬁ}l@'?%é thegotele e BEne

oA R e U2 i o v

twglomdriy medifierskay fAREvpol yacr yl am de gel
el ectrophoresi s under non-reducing conditions 5 The
nol ecul ar size of each of the conpl exes of polyneric

modi{ & il ot B¢ cach of poly(PEGsgo-MA)h (Compound No, 12)
(prepared as described in Example 13 above) and poly(PEGsgo-MA)a (Compound No.
9) [polymer conceniration: 21 mg/ml, medium: PBS (pH was adjusted with 1M
NaOH to 9.5)] (prepared as described in Example 10 above) were added to 18.9 ul of
PBS (pH 6.0) containing 1.08 mg/ml Rho-NH,. The solutions thus obtained were
allowed to stand at 25°C for 3 days. At the end ot: this time, the reaction mixtures
were fractionated by gel filtration chromatography (column: PD-10 manufactured by |
Amersham Biotech, mobile phase: purified water) as follows. 0.5 ml of the reaction
mixture were applied to the gel filtration column and 0.5 ml run off the column and
discarded. 2 ml of distilled water were added to the column and a further 2 ml were
eluted and discarded. A further 2 ml of distilled water were added to the column and

a further 2 ml were eluted and this fraction contained the polymer fraction. Rho-NH;
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25

prepared as described in Exanple 14 and Conparative

Exanple 3 and purified human OC F (OCI F prepared as
walemansised i n WO 96/ 26217 and EP 816380) was erel/ie2nen004134

by SDS- PAGE under non-redutiéng conditions as foll ows.

10 5 I of NuPAGE (trade mark) LDS Sanple Buffer (4X)
co(ltabtediimdw ffolymer fractipny werequabtified Ty fnoxsheegyd spesttometry

i fi dd ch. of
(e ftitaBih wesiendll! TR RSt o Se ke S70buoRER Rl pufifica
wRaORIpREdE 0 I $)fo Gddulne tHeRBSo of thEl alodht ofRHECNH, Sofkained in

buffer sol ution obtained by m xing a solution

ea@h)mvaplm 0§ pqlonwwgnCHRhQ;NHWTiymsm Hpihe spplaneounh gf RiorNH,
in B RO P BB 0 SR R Pd? y

chl orlde at an appropriate vc-lune. ratio to give a
buffer pH of 7.0) so that the protein concentration
was Bsgesulty/ varg a%ﬂ@W@dEﬁaBF &broVesul ting sol utions
was heated at 95C for 7 mnutes. At the end of this
time, the full anmount of the reaction myv.ture was
added to a SFA~- pol yacryl ani de el ectrophoresis gel (3
to 8 % Tris-Acetate gel % %a thi ckness of 1 20 mMm
and manufactured by NO VE and a voltage of 150 V
was applied to tR@a&ﬁlltvdﬁj &riPmMaifisuppl y device
(PhoreStar Pro, manufactured by Anatech). After
conpl eti on of electrophore5|s protein on the gel was
st—a1—|°red—wi th—Coorrasste—blue—Taccosd .“ &
wel | known to those skilled [n th mg' raté%o% %N{be
S(,gn__f_r_g_m_l_n_a_gs_,_l_and 2 OClE mnd Oqul}qn% f(% the
poiRpReNHe + prbdPECer- MA)a he pfesent i nvéhdi bhdwas
ST THSL S = stante tfraving dn Ml ecutar
\/\P%ﬁﬁ?gﬁ"g;ﬁ?ﬁg OM‘%#Pof non- nodi fi ed” &:Flé (120kD)
at PabllTHL XioRg ratios (a pripary band of 0130 to 150 kD
and a secondary band of 180 to 200 kD were detected
bAhisHestepsicarrst qwhivignl ecul ar wei ght markers), and
furthernore no conpl ex 30 having a nol ecul ar wei ght
exceedi ng 210 kD was detected. Simlar results (not
S hSV\I]ICﬂ):aIV\Ed’ ﬂ:]fldilﬁ Seehlfiom Talsle Babownd thar fop cHeyramdtion mlxture of the
nodi fiers of the present i.nvention ich were_th
rolymeric medifier Ry Y-Sl an dCameenl V&%) iBhY herd Hy H@F*‘“
1/ T ]! ‘ ar
g R IO NPEEDCLR b e oLk ok T B, gt
wizh) O/ r@ﬂ:ﬁﬁﬁ@m@ﬁf% d%@@ébﬁﬁﬁl&%dlﬁﬁt})qﬁﬂﬂ’ﬁ@?@m N@()mpound

N G RN R RS bk it B 1 Jevet AR g el e

pd?frm&ﬁ"ﬁadﬁéﬂ' fil7Bdn Rifo-NBEG aR&S S¢hs applicd @Rt uSAOVSRASAIH, was
usi ng the olynerlc nodi fi er of the present
elutnd dginthied polymer fraction”. These results indicate that the polymeric modifier

poly(PEGs00-MA)a (Compound No. 9) of the present invention binds strongly to the

amino group of the Rho-NHo. On the other hand, the binding ratio of the polymeric
modifier poly(PEGsqo-MA)h (Compound No. 12) of the present invention is low
suggesting that this polymeric modifier is not strongly bound to the amino group of
the Rho-NHo.
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5 it is possible to markedly suppress the formation of

bul ky conpl exes which are not pharmaceutically
w@e@hoessEbl e and to prepare a conpl ex of pol ynmePCT/JIP2004/004134

nodi fier and protein which’has stable properties

irrespective of the mxing ratio, when conpared wth

the structurally quiteTestExamplp8| yneric nodifier

Eval uat 1 on iotaagen bifeiind mitEo OB pAGRISR T "ot oo

i

O

or
Eval uati on o1
(PEGo0-MA)a The reactivity of each of the polyneric
modifHe&lefecABh Yz{tE g@&ﬁ omeacok@léxgg BPONE ah® polYneBiBhodifier
pol y( PEGsoo- MA) h ( Conpound . 12) to

prelmrﬂhamteho;rﬁbeldou Erampleclddad dianmarativie Extanipde 3 above was

fluor subst ance ving_.an, ani no nd a
e Rt TR Ted pride RaBFRoLHE RIP I Refed 2
deRéreasn WG) 96)2620 NeAPLEP 31 6330) b9 RIS AJ RIS ASwas darit@ dut as

I H2') was determ ned, and the covalent bond formation
-mH@W$V|ty of the nodifiers was eval uated by conpari ng
the reactivity of the 20 two polyneric nodifiers as
follows. 3.8 M of solutions of each of
pol YAREGDHEn NCIF)nITbl(oamlffplCumltldody (0) Ke]¥ @r%);are(l pEcPAng tb the

m?tiéié%&%d 4 EPB 5 o mpnaroniohe B 0481 iom scgampnate

B % O St ik W B MRSy SO, o
ulto® tHePOR 19 Sol@fion MBS ptephiel vibre pRBEBRINYAOE wh11@3 2Bl w11

Rho-NH2. The sol utions thus obtained were allowed to
imgnenoglate (nxB@fdctured by WQC), And thqealzémwgtfe allpived ta stend atHeC

o D P Bl S0 BT A e e gy Snow Bk

nARPESham &, OI.ﬁthaszaBéd f AbRsel Puldchi 8d el @k )pliﬁ@ﬁ WETE
follows. 0.5 ni’ of the reaction 30 m xture were

W@@Fﬂl fheer times WithFEBS (washing bnier) coniginingd % Tscan 2.y Rurified
ff 1, d w78 o~ Of d.ed.
i SO AP A B T S e

dlﬁolﬂeddn prithaflt caeicheshifeA(thait, hEIM?crlﬁhymﬁ)chibﬁt: hJ:lH %dffer
water were added to the colum and a further

sohmo@ (eHt: Jécpoat?mlm 79 % Blaski‘ng. @47 divreed 2P 1nad B9 wﬁvélrof
4/ 08 .PCT 004/ 004134
oy R TR T PR R AT Th AP s T AT 00 vl

oftt¥cH bUBE ﬂﬁﬁ%@@réﬁﬂﬁtfdﬁﬂﬁhﬂ% arioBX OB thRRnWAYSRIseNGE Rdded
544 rum fluorescent wavel ength: 571 rum nmedi um
tosael Welbdhe plates were shaken at room temperature for 2 hours and then each

well was washed six times with the washing buffer. POD-OI-4 (that is, an antibody

labeled with peroxidase and recognizing OCIF, prepared as described in EP0974671)

was then diluted 10,000-fold with secondary reaction buffer (that is, 0.1M tris
hydrochloric acid buffer solution (pH 7.4) contaiﬂing 25 % Block Ace, 0.1 % Tween
20 and 10 pg/ml of Mouse IgG), 100 pl of the resulting solution were added to each’
well, the plates were shaken at room temperature for 2 hours and then each well was
washed six times. Once this had been done, 100 pl of a substrate solution (TMB
soluble reagent, available from Scytek) were added to each well, and the plates were
shaken at room temperature for 10 to 15 minutes. Thereafter, 100 ul of a reaction

stopping reagent (TMB stop buffer, available from Scytek) were added to each well
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15

20

wat er adjusted to pH 3), to calculate the ratio of the

anount of Rho-NH2 contained in each conpl ex of
w@oedogoessoand Rho-NH2 with respect to the total Pa@voR2004/004134

of Rho-NH2 5 in the reacti®n m xture, i.e. the

binding ratio of Rho-NH2 to the polyner. The results
andwreeplatss whevgenily siiekioh.e A8 theedndwof thig OnEathe abspriwncetal 9i t y

wisle ot 450 R eaghavell st by R e Sl (v
OOBhIﬁaN'chtffreB Bl MAIEEHERMeidsddipbraion)] The OUIF-dohtéhtation f

O This test was carried out twce. 15 It can be

ea«rhesmdayd ©64R szfmpimwpa@ﬁléulstedﬂm@ ehike cplifiratiopecyrse pradyeed
f. fi.er poly(PEGsoo-1M-X) a
“S’(“éﬁ.‘g@etﬁ?ﬁ“ 198 E@‘Slg%\na ggﬁeglkau%wefe |yg quite a )h<|)gh

level of Rho-NH2 detect ed in the polyner fraction.
This is in contrast wth the reaction m xture of the

pol yieeeadh ofghe sanaples,ef tpe Fasted somploa) Hhe@bsarhansea weggmeasured,

g BTk SR E BT GRS ATt eyl e

defepONH b ELISA was caloplaiedlchs teeplhined dioTestExampleRhabdvel The
was _ el uted in the h% r fraction". These results
resuligobkinediagnes Shawnip iy rBe‘tﬂl‘ﬁ’isenf.er pol y( PEG500- MA) a
(Conpound No. 9) of the present invention binds
strongly to the amno group of the Rho-NH2. On the
ot her hand t he bi ndi ng r'Rable %of the pol ymeric

oresent i oAkt PGS (6 OG0 BinpR PN ELIH o o°

polynmeric nodifier i[s not strongly bound t@dibef Aaiurko

group of the Rho-NH2. WO 2004/ 085500 to detect OCIF
Ma@iifi7r) P2004/ 004134 1§07 Medifie@eHi e 8 Eval Empp(f%)
(andefeupivad Nat e of OQI F bgvdghtSAiodhe det eqbl -

each of the conplexgs of OCIF and pol yneri C,Qﬂﬁl@,;l(ﬁ

5 nrannrarl as r~|acr~r| harl Hn—Examl e 14 anA

LA RN = B S S cuoTrrpalrat

”@é‘?ﬂﬁﬂee 3 above was | determined on the basis of -

POH@E@%WI\Mﬁﬁlp}J“ fied—homan Wi F (Ol prepar edgas

poly(PEGsg-MA)a-Na salt (9) 1 0
0.75 0
0.5 0
0.25 0
poly(PEGspo-MA) 7.8 98
1.9 89
0.78 60

It can be readily seen from Table 9 above that, for each of the complexes of
polymeric modifier and protein of the present invention prepared in Example 14, the
rate of failure to detect OCIF by ELISA caused by modification of protein was
significantly decreased compared to the prior art complex of polymer and protein
prepared in Comparative Example 3, for which the rate of failure to detect OCIF by
ELISA was very high.
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described in WD 96/ 26217 and EP 816380) by ELI SA

ELI SA was carried out as follows. 10 Anti-human OCl F
woreeossn@l anti body 01-19 (prepared accordi ngp¢DIRA0€4/004134

nmet hod di scl osed i n EP09746®1) was dissolved in a 0.1M

sodi um aci d carbonate solution (pH 9.6) to obtain a

sol tromrih¢savesulfs,dhis@leat that thewemplexes ofp@ymedc mydifier and

00 id of the.0Q1l-19 solution thus prepared r .aced
prtemat e haeh ot i eatens i iy et Wl SEesFan iRt
seRtitiNey ELESY tHab 6anQieadaG§edVb§/f &cadsl YElcdtbni prstciatand/Or

15 overnight. At the end of this time, 50 % Bl ock Ace
fompatioatd adally emmderow Brand M | k Products Co., Ltd.)

was added to each well to block., and then the plates

were washed three tines wth PBS (washing buffer)

containing 0.1 % TweenTeft Edamiplé9ed human OCI F (COClI F

prepared as described in 96/26217 and EP 81F~380) -

a-. di ssol velivalnation pkrefentioncinpodsusipg rat ¢ hat | s,

0.2M tris hydrochloric acid buffer 20 solution (pH

7.4) containing 40 % Block Ace, 0.1 % Teveen 20 and 10 .

Vg/ iiachfof thdmaspldsgp@patedl ipfExaapée 54 anbeomemodidied pidfisd human

O3t L Sansen Ao, 1000 8l cagh ©

apPRIPTARI ¥ 0DV itHEBY @@ﬁﬁd) sd fBa@e ORI cbncdnfigtith #0.£6.25 or
e shaken at roomtenperature for 2 hours and then

0.@%cing/mie | Bachat theadiluted seinples ithnsoobidingd wircadminisionesl to a five-

buf f . Ol,-4 ,(that | ant i I | ed,
vk ysbeRmye ruligfted fun Bl BN RB0Y B9 ¢ B0 tlnke
from f6R0R7 68 ddy) Wes fentteil vdid s8 wet the GLI0-dosd tad Slhor 0.05
secondary reaction buffer (that is, 0.1Mtris

mpfd (S otikgrtiyerchene. ufoues aftes bdmingsiration J0Uyl of binog weragaken
25 /o Bjrock Ace,. 0.1.% Twe 20 and .10 .g/.n ) -

r gy 4166 0 dhd b RS sy iR Bl corum

waddesui-a Baeb ELINE hahddnBs@itadesower e shaken at room
.tenperature for 2 hours and then each well was 30
washed six tinmes. Once this had been done, 100 | of a

sub pon. (T vail. :
" on ROPLE S Eh T Bk b RaP i o Bl ion o
eadle EEmple hakonvnain Tablem(ttedper ature for 10 to 15 minutes.
Thereafter, 100 tl of a reaction stopping reagent
(TMB stop buffer, available from Scytek) were added to
each well WD 2004/085500 PCT/JP2004/004134 108 and
the plates were gently shaken. At the end of this
time, the absorbance at a wavel ength of 450 nm for
each well was neasured by a mcroplate reader (MEM
001, manufactured by Mol ecul ar Devi ce corporation).
The OCI F concentration of
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each standard OCI F sanpl e was cal cul ated based on the

calibration curve produced 5 using OCIF solutions
whani85580 known concentration. For each of thePGHIRRO@E004134

of the tested conplex, thel®bsorbances were neasured,

the OCIF concentrations cal cul ated fromthe standard

curve and the rate of falllabledlto detect OCIF by ELI SA

culatd.ase | ai ned in Test | e 3 _apove.
TheOERr FonGhTb R if Bl S el TR AR afipin §0BYBR
Tabl e 9 Rate of failgffeach @CHtRGHipIEC! F sanpl e by ELI SA
Rate of failure Mdifier Mdifier/OCIF to detect OCIF

(and Corrpound No. ) (vvel ght ratlo) by ELISA ( /0) on

T]c, Udbl S U| TTOTT TTOUI | I CU w J:) k.L,I '_
pol y( PEGS00- MA) h ( 12)| Mogifient® ¥ ( PEG500- )WOJPW‘“O“
(19) é@M&lf%d%g Olglo O.caﬁmcs) pol Pédageboo- VA fQ)]ﬁ‘?“f%\ e

t ohe T yselen fr
9 ggovgn{t%)ﬁat fo)r each gﬁ:ﬁ e (of'r(plégges of p rp%%tliaeon

nodi fier and protein jof the’ present invention fegplred
OCIlhalEmarrpI e 14, the rjate of faill urQSto det ect OCLE by

r
SA. _cancad hyvy m ifi et i an

of ot A
POIQP&@WFM&%K&Sdecreased cc}npar ed t@bg e pprior ar}?’

VA and prqrein| prggared in 603
pm@%ﬁoatl\)% Sﬁﬁg?) , fo:ra whi ¢h the rat

e
to detect OCIF by 20 ELI 3A was vei hi gh.

WO 5,549

2004/ 085500 PCT/JPZO 4804134 109 FHem-these—+resylts;
it is clear that the conpr ;90 meyic rTDdIZ’\f;]i’?Qr
and 4,292
0.25 0.5 3,020

As is apparent from Table 10 above, the complex of polymeric modifier and
protein of the present invention cignificantly improved the retention of said protein in

the blood when compared to when the protein alone was administered.

From the resulic above, it iz clear that the complez of polymeric modifier and
protein of the present invention can be sté.bly produced under wide-ranging conditions
and that said complex significantly improves the retention in blood of the protein of
the complex after administration. The complex is therefore likely to be extremely

useful in pharmaceutical and biochemical fields.

Test Example 10

Evaluation of retention in blood using rat

Each of the samples prepared' in Example 17 and Example 19 was evaluated in
the same manner as in Test Example 9. The OCIF concentration in blood serum

measured after administration of each sample is shown in Table 11 below.



protein of the present invention give only a very
smal | decrease in the detection sensitivity by ELISA

WO b@i/08%00 be caused by excess nodification of PCDIEI0N/004134
and/or formation of a bul kM conplex. 5 Test Exanple 9
Eval uation of retention in blood using rat Each of the
sanpl es prepared i n Exanfhbleld and non-nodifi ed

purified n 1 E_( repared descri bed in
WO 96/ 269?7*@%“:“3“‘%@5‘%9096&3 HE‘S‘?‘H&PFE‘F&? Sdi | ut ed
with PBS (pH 7a@hidiStratiéi of &RNGTIF safipRNt ration was

0.25 or 0.025 ng/m . Each of the diluted sanples thus

obt ai ned was adm nistered to a five- week-old Wstar

Iglll UI dUUUl J.UU g llldbCF
had abstained fromfood for o via a fenoral

vein so that the OCIF dose was 0.05 15 n‘ﬁg@g rgrftlonm

Exampl&cg by WMWdifie) . 6 hompsiafter & n| s105#§%n serum after

Nuiphér ofang| Garapavad Na-biken fromtﬁ’f@lg gul éredg) n' of6 hows from
rat, and then the OC I F concent rati®)on i n the bl o@dministration
serum was neasured by the ELI SA nethod described (ng/ml)

17 abovepoll(BEGX4-MARncentration in bl ood serum neasured
after Nghe adm ni stration of 20 each sanple is shown
in Takhe 10 bel ow. WORPOALHB85509 PCT/ IPg@g4/ 004134 437
110 Tahle 10 OCIF concentration 4§ bl oodgggrum after460

|ntra\i nous adm ni strepk of es ch OCIF %érrple 478
Modi f i §rlo OCl F conce gﬁ%{ difier %\ Dosagepnsq

bl ood wei ght / k 6
17 hourspﬁbi(g'l%iﬁéﬂt'%a adni ni st ratl on g grgll FgZiI one ;
0.5 181 pol y( PEGS00- MRE3799) 1 b, 05 1270 256
pol y( BEG500- MA) a- Na salt (9) 1 0285 603 9.05.5 5, 549 334
19 poly(PEGsgo-MA),
2 Mon-frac- 1 0.5 6,138
tionated
28 Non-frac- 1 0.5 6,713
tionaied

It can be readily seen from Table 11 above that all of the tested polymeric
modifiers of the precent invention having various molecular sizes cignificantly
increased the retention in the blood of the protein compared to when the protein alone

was administered.

Test Example 11

Evaluation of molecular size by size exclusion chromatography

The molecular size of each of the complexes of polymeric modifier and OCIF
prepared in Example 9, Example 14, Example 17 and Example 19 was evaluated by

size exclusion chromatography. Test conditions are as shown in Table 12 below.
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15

0.75 0.5 4,770 0.5 0.5 4,292 0.25 0.5 3,020 5 As is
apparent from Table 10 above., the conple-: of

w@edongoessbe nodi fier and protein of the presenPCT/JP2004/004134

invention significantly inmpr2oved the retention of said
protein in the blood when conpared to when the
pr ot ei n Tdbdnk2 WEenditiensrios size exiclusion hromatographyul t .

abov. et t—ctear that—the—conple—ofpotyneric
Cm?@gréiph%ﬁﬁparﬁp%ﬁéﬁp?‘?ra1%%?@%@?1?@?@%mi on can be
CothaR! SupefRd WO HRITITY (Ah&8hdm BEdtBeh)condi tions and

that said conplex significantly inproves the retention

Mobiletphasrd pbpsphhts huifst edlineof the conpl ex after

adnmjni t49R. {Zh X 4] i to be
ot [t SEHEG g0 R Gk P Bl 2

ArfalRlc@Btemperaliéi4cexanpl e 10 Eval uation of retention in
bl'ood using rat Each of the sanples prepared in

Wavedengtlefor AewadorEX8fpie 19 was evaluated in 20 the
[ EX I 9. The CC1F
Fl@‘%ﬁ%&ﬁ??”%ﬁlgﬁﬁﬁshp%gg@gng%?m emeasur :d after

adm ni stration of each sanple is shown in Table 11
bel ow. WD 2004/ 085500 PCT/JP2004/004134 .111 Table 11
OCl Hheapigatien tme o therfolowing stradand pipteis underrth abRyss
1 ni ' 0 . OCIF Modifier/
m%gfr?ggdn?grrg@%dg%%fenés %?%ﬁﬁ@@gg?@ £°§V'Fr action OClF
Dosage bl ood serum after Nunber (and Conpound No.)
(wei ght s fromyratio) adm nistration

(ng/ ) (T /l‘%o:@q z;lzlgg‘gg'(%i_om&jrge pEeach tanddard protein

Molecular weight Stokes radius Retention time
Kind of protein X . )

(kD) (nm) (min)
Ferritin 440 6.10 18.41
Aldose 153 4.31 22.43
Ovalbumin 43 3.05 25.19
Ribonuclease 13.7 1.64 29.56

From the results of the size exclusion chromatography, the Stokes radius of
non-complexed OCIF was determined to be 5.63 nm, and that of each polymeric

modifier — OCIF complex of the invention was as determined as follows:

Complexes prepared in Example 9:
poly(PEGsgo-MA)h (Compound No. 1)-OCIF complexes (Stokes radii ranging from
6.13 nm to 7.32 nm) '
poly(PEGsgo-MA)a (Compound No. 3)-OCIF complexes (from 6.12 nm to 6.54 nm),
poly(PEGsp-MA)dma (Compound No. 4)-OCIF complex (6.39 nm),
poly(PEGsgo-MA)ipa (Compound No. 5)-OCIF complex (6.26 nm),
poly(PEGsp0-MA)ea (Compound No. 6)-OCIF complex (6.44 nm),
poly(PEG500-MA)h (Compound No. 2)-OCIF complex (from 6.44 nm to 6.71 nm),
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rJ
n

30

14 SRF55-60 1 0.05 437 14 2.5 0.05 460 15 SRF60-65 1
0.05 478 19 SDF60-70 1 0.5 4,255 17

W@l 8BEBL500- MA) a 21 SRF55-60 1 0.5 256 21 2r&I/0P2064/004134

334 19 pol y(PEGE00- ' A)al®d7 Non-frac- 1 0.5 6,138
tionated 28 Non-frac- 1 0.5 6,713 tionated 5 It can
polp@PRG adHMLA)as(EomfoundNDa B)-© CIE caiples (framt6.40 hmgp 6147enm),
tested polynmeric nodifier. of the pre"ent invention
liar ingﬂAiaéio ~i. , nolecular sizes significantly
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Exanpl e 19 was eval uat ed size exclusio

phmsph@ﬁbuﬁgrr sabnglused@é ﬂhec@ﬁbilq Phpse Byrthegfog ﬁ%ﬁmf the seamles, 2
peaixzd %g § ¥¥to m 101 %ggé{flgﬁ DRI s Hoy E&Q&ﬁ QR e tgé %t)%/bﬂ_lﬂbé)fe(he

Srze 'exclusion chronato
copleRemt ogr aphy apparatus: Explorer 10S (Amersham

Bi ot ech) Col unm: Superdex 200 HR10/ 30 ( Amer sham

Bi otech) Mobil e phase: phosphate buffer saline (8 mM

FRtHes tasildf t%@ﬁ%coﬂﬁl@xéﬁ%&‘@%wnﬁm@d ghderNBhitions

Anal yti cal tenperature:
similar to those described above. The results were as follows:

Complexes prepared in Example 14:
Complexes prepared under the conditions OCIF conc., 5 mg/mL; polymeric
modifier conc., ranging from 1.25 mg/ml to 5 mg/ml; pH 7.4; 25 °C; 36 h; medium,
phosphate buffered saline (phosphate conc., 10 mp; MaCl conc., 150 mM). were
found to have Slokes radii ranging from 6.2 nm 10 6.5 nm. Further, for each of the
samples, a peak derived from non-modified OCIF was not detected, showing the

stability of the complexes.

Complexes prepared in Example 17:

Complexes prepared with incubation conditions OCIF conc., 0.5 mg/ml;
polymeric modifier conc., 0.5 mg/ml; pH 6.0; 25 °C; 168 h; medium, phosphate
buffered saline (phosphate conc., 10 mM; NaCl conc., 150 mM), were found to have
Stokes radii ranging from 6.1 nm to 6.7 nm. Further, for each of the‘samples, a peak
derived from non-modified OCIF was not detecte&l, showing the stabillity of the

complexes.

Complexes prepared in Example 19:
Complexes with incubation conditions OCIF conc., 5 mg/ml; polymeric modifier
conc., 5 mg/ml; pH 5.5; 25 °C; 168 h; medium, phosphate buffered saline (phosphate

conc., 10 mM; NaCl conc., 150 mM), were found to have Stokes radii ranging from
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Wavel ength for detection: 280 nm Flow rate of nobile
phase: 0.6 nL/mn The retention tinme of the follow ng
W@ t@Amsssoo pr ot ei ns under the above- mnentioned PCT/JP2004/004134
conditions are as shown iniffable 13 below. 5 Table 13
The retention tine of each standard protein Ml ecul ar
6.3veh g 6. Smmkﬁwtheacfpusacnexf ¢lret sagiplsi arpeakrdwed)from pareingdified

Fer in,.440 1 Al dose 158
Oé&ﬂgsi’(oégzté}g‘? ﬁh%‘”ﬁlgi sfalylityof tﬁ@ Hg%%ucl ease 13.7
1.64 29.56 Fromthe results of the size exclusion
chromat ogr aphy, the Stokes radius of 10 non-conpl exed
OC| Ahedrcrepse ét ﬂme Peakes @ad@JeOth@Bdeeﬂé medifies— @Ellbeqimplexes
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to E@é&ﬂ(ﬁﬂlﬂca%onWNQ(IIFEﬁﬁﬂth Wﬁme(rﬁqﬂ@ﬁﬂad oRNpresdnt-if¥enion.

conpl exes (Stokes radii ranging from 15 6.13 rimto

7.32 nm. pol y(PEGSoo- MA) a (Conpound No. 3)-OCIF
conpl exes (from 6. 12 Mﬂgﬁ;‘éﬂ
IM‘(aPEGBo (001 _ E compnl

0
Ak e ik

(6 26 nm, pol y(PEGSQDCngg[SAWpound No. 6) - OCI F
complex (6.44 nm, 20 pol y(PEGL500- MA) h ( Conpound No.
2)-CCIF conplex (from6.44 nmto 6.71 nm, WO

20044095800 FEHALRAMORAIon SRRSO M) B

( Conpoun conpl e 40'nmto 6.
fomnthg pompl@h)p@d?ﬁf&tﬁn Exiviptin2 (cﬁ‘mwtmmfd?dﬁmouagi NoCP# and OCIF)

6.55 . F th
RO B PR o GNP B3 SEMEPEORE G PD I Red ERamples 2
anPBAUEEve. " Bt OBTH- @@Ilvéﬁ@ﬁt do@é 98¢ sdtYo @h%‘é/l\% THe §dram t hat
of non-conpl exed OCl F gﬁ?osphat e buf sal i ne used

coa@mmeomnb@i“ér p‘n&ﬁ@ndmbc ha? ng/fmd 6 hoaesafsr it ngecsianpf s
r‘omp ..... Thus, it was confirmed that the complezes prepared with poly(FEGsgo-
M4)ea sodivm sali (Compound o, 54) in Example 22 above showed an excellent
level of retention in the blood. Furthermore, the decrease in the OCIF detection
sensitivity by ELISA due to excessive modification of the protein by the modifier in

the complez: was found 1o be very low,

Test Example 13

Evaluation of complex size

The molecular size of the complexes prepared in Examples 22 (complex of
Compound No. 54 and OCIF) and 24 (complex of Compound No. 55 and OCIF) were
evaluated by gel filtration chromatography as described in Test Example 11 above. It.
was found that the molecular size of these complexes showed a high level of
uniformity. For the complexes of Cofnpound No. 54 and OCIF complexed at 4 °C,

10 °C and 25 °C the Stokes radii were found to be 6.0 nm, 6.0 nm and 6.0 nm. For the
complexes of Compound No.55 and OCIF, the Stokes radii were 6.4 nm. Each of the
complexes prepared in Example 22 and 24 thus had a larger Stokes radius than non-

modified purified human OCIF (Stokes radius: 5.63 nm).



peak derived from non-nodified OCIF was not detected,

showi ng the stability of the conplexes. 10 The Stokes
WO a@iios33ho t he ot her conpl exes were determ ned POTI@P2004/004134

conditions simlar to those descri bed above. The

results were as follows: Conpl exes prepared in Exanple

14: 15 Conpl exes pr dfxgpachtiondéxample condi ti ons OCl F

conc., 5 rrg/ rrL polymeric nodifier cone., ranging

froml to 5 '25"'
e o iAo s o gy oteBine s ol paRisiads dbthe
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t okes radii ranging from6.2 nmto 6.5 nm Further,

5 drifechpr@ammonf the sanples, a peak derived from
non-nodi fied OCI F was not detected, showi ng the 20
stability of the conplexes. E onplexes prepared in
Exanpl e 17: Conpl exes prepared with incubation
conditions OCIF conc., 0.5 ng/m; polyneric nodifier
cone., 0.5 mg/m; pH 6.0; 25 C, 168 h; medi um
phosphate 25 buffered saline (phosphate conc., 10 mM
NaCl cone., 150 mM), were found to have Stokes radii
ranging from6.1 nmto 6.7 nm Further, for each of
the sanples, a peak derived from non-nodified OCF
was not detected, showing the stability of the
conpl exes. 30 Conpl exes prepared in Exanple 19:

Conpl exes with incubation conditions OCIF cone., 5
ng/ M ; polynmeric nodifier conc., 5 ng/m; pH5.5; 25
C, 168 h; nedium phosphate buffered saline (phosphate
cone., 10 Mt NaCd cone., 150 mM, were found to have
Stokes radii ranging from W 2004/ 085500

PCT/ JP2004/ 004134 114 6.3 nmto 6.8 nm Further, for
each of the sanples, a peak derived from non-nodified
OCl F was not detected, showing the stability of the
conpl exes. The increase in the Stokes radii of the

pol yneric nodifier - OCIF conplexes 5 of the present

i nventi on when conpared to the non-conpl exed OCl F can
be attributed to the nodification of OCIF with the
pol ynmeric nodifiers of present invention. Test Exanple
12



Eval uation of retention in blood using rat and
eval uation of detection rate of 10 OCIF by ELI SA The
W0 edog8isom i n bl ood and the detection rate of BC/FPA0¢4/004134
ELI SA were tested for thelwonpl ex prepared i n Exanpl e
22 (conpl ex of Conmpound No. 54 and OCIF) (incubation
tenperature: 25 C) in theClmame manner as described in
Test Exanples 2 15 and 3 above. The OCl F- equi val ent
dose was set to 0.1 ng/kg. The serum concentration of
1. OCI A ¥pdlyinss od atpﬁalkﬁeacéﬁ)%idaﬂgﬁtceﬁtabwa& tidre @l wihich contains,
injection of the conplex. Thus, it was confirnmed that
as comstitndiopilanites prepared with pol y(P' EGSoo- 1' " U Cea

,odiurn salt ou .fo. 5 [ ~
@0 B Firs RIS pihiching 4 e Bpes pPTenth o each
otHeP ndivaR ardteptdiento®be thetfoemale ¢l dakeyv:i n the OCIF
detection 20 sensitivity by ELI SA due to excessive
nodi fication of the protein by the nodifier in the
conple _ ,, as found t@ be -r er y low. Test Exanple
13 Eval uation of con‘[ﬁ)ex size 25 The | ecul ar size
of the conpl exes fHepadred in Exanpl es 2([2m(corrpl ex of
Compound No. 54 and F) and 24 (conplex of Conpound
No. 55 and OCIF) werecigval uated by gel filtration
chromat ography as described in Test Exanple 11 above.
I't. was found that the/nol ecular size of these
conpl exes showed a hi &ﬁ%v@ Rof 30 uniformty. For
t he conpl exes of Conpound No.m,54 and OCI F conpl exed at
4 C, 10 C and 25 Cthe Stokes radii were found to be
6.0 nm 6.0 run and 6.0 nm For the conplexes of
W}E%}ﬁ,ound No. 55 and OCIF, the Stokes radii were 6.4 nm
ach’ of the conplexes prepared in Exanple 22 and 24
t husn Resh iatelcar gfefeor®Bakas0r adi us than non- nodified
purified human F (Stokes radjus: 5.63 .. WD
20041 gemew e B otoun 13408 198 ]P&Oefg%ﬂfgﬂ HAMEAND| e
A SQIULIGT COMf-aLRALRY AlS:A QAP LSK PRkMMedn N atom or an
sterile conditions in the sanme manner as described in
allEpt anpipchatihgadomn @ to § carteazatorols thetimay opiinaily be shpstiduied with

at ?eraisteodne%{l ﬂﬁl&e%tt isagétea/\gor%q g' /gpo%ls)scggsiﬁ%go‘]flzl)x%fgpodfi/yogcr)é&p%flhalogen
atoms and aryl groups having from 6 to 14 carbon atoms that may optionally be
substituted with from 1 to 5 substituents selected from Substituents A defined below,
and

(b)  one or more structural units which may be the same or different from each

other and which are represented by the formula (1I):

——CH—CH—

0=C¢ =0 (In)

R3 OH

wherein:
R’ represents

a hydroxyl group,



116 Clainms 1. A copolyner or a pharmacol ogically
acceptable salt thereof, which contains, as

w@oeougsisad i onal units, (a) one or nore struct uPEl/JR2004/@®4134
whi ch nmay be the sane or difff erent from each other
and which are represented by the formula (1) below R1
- CH2n@lKoxy graiptha@ingl frord? tRD catonebmnsetihat may pptiepally be

integer .of from3 to 100, AR represents l.kyl e
subgHiste riion o sy Bhlt st BRI R o g yarony
gréﬂfﬁ, hd)Sgen aBdtRs &1d Ay ér@ﬁ}?‘l{avﬁ{gq”r&ﬁ%ho rnepasRantenathbt tay

dI.rogen atomor an "alkyl group having from1l to 6
optiandilyrbessubstifutef atithnfsgm d o iSonbstityentes from Substifpens A

t st one substituent selected fromthe group
de@BﬁcL%??‘fvhg_ of hydroxy groups, hal ogen atons and aryl

gr olpsrylavy g@uf) heving fiotn 440 TaEbEN AbMIBhAL Mady opsionally be

optionally be substituted with from1 to

5
substisated pidrfram d do & subsityengyselsgisgtrom SHPYitpendeA dsEiged below,

bel ow, and (b) one or nore structural units which may
be the sane or different fromeach other and_which
ar e o @pupespndsettedyy theefofronlmiNR ‘R, MherddiiRCaind RE @rel ti=@me or

b -k A R
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substituent selected from the group consisting of hydroxy groups, halogen atoms and

or

aryl groups having from 6 to 14 carbon atoms that may optionally be substituted with
from 1 to 5 substituents selected from Substituents A defined below;

Substituents A are selected from alkyl groups having from 1 to 6 carbon atoms,
alkoxzy groups having from 1 o 6 carbon atoms, halogen atoms, hydrozy groups, nitro

groups and carboxy groups.

2. A copolymer or a pharmacologically acceptable salt thereof according to claim
1, wherein the structural units represented by the formula (I) and the structural units
represented by the formula (I1) are arranged in an alternating head-io-head sequence,
an alterﬁating head-to-tail sequence or an alternating mixed sequence of head-to-head

and head-to-tail.

3. A copolymer or a pharmacologically acceptable salt thereof according to claim
1, wherein the structural units represented by the formula (I) and the structural units

represented by the formula (II) are arranged in a random sequence.

4. A copolymer or a pharmacologically acceptable salt thereof according to any

one of claims 1 to 3, wherein Alk is an ethylene or trimethylene group.

5. A copolymer or a pharmacologically acceptable salt thereof according to claim

4, wherein Alk is an ethylene group.



substituted with at | east one substituent selected
fromthe group consisting of hydroxy groups, hal ogen

wateawsand aryl groups having from6 to 14 carbONJIEDCHE4134
that may optionally be substituted with from1l to 5
substituents selected from Substituents A defined

6. bel dwgopatynaeror @phagmasalogivally ageeptabin @ltttherddf acgerding to any
at . t hat optional Ly be ubstituted with from1

on of Prigiollo F oeheTEh BoPap s os OB M dent's A def i ned
bel ow, or a group represented, by the fornmula - NR4R5,
wherein R4 and R5 are the sane or different fromeach

7. ot héy capoliynecreh arphprmeacelngically mgetptabasalittbereofr acaprdiigdgiclaim
ou having fr 1 tp 6carbon atons that may
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substituent selected fromthe group consisting of

hydr oxy groups, hal ogen atons and__aryl groups having, ,
8. f r o) @pobymer o Armharmacokngicaly aﬁce@&blf‘oﬁq therapd decprding to Claim

7, ?’HQI%EI‘%‘&IEES ?‘? %n‘@%é?? of %Enggq tb f6hrsSY hgtituents sel ected

rom bel ow, Substituents A are
sel ected from al kyl groups having from1l to 6 carbon

atons, alko ;vy grou hayving fr 1 to 6 carbon .
9. at orfbCoRelBYaH TRIHRECOREAU A PR saltRere! asplipsto claim
s,gﬁéremhgéa{ngéﬁae%o%ﬁéfaonol ymer or a

armacol ogi cal |y acceptable salt thereof according to
claim 1, w. wlherein the structural units represented

by the forrmula (I,) and.the. structural -units .
107 4 oS Rty AR Bl s EoltE st B Beopraipe o any
ondbt SR 1 BP9 ReRdeih RS Hy&BHUEAER or adfictB)L GoaRL i Ng
head-to-tail sequence or an alternating m xed sequence

of head-to-head and head-to-tail. 3. A copolyner or a

1 12 lh g{ﬁ%&%%l%%%rgcﬁg %@nﬁﬁg&% c%ball]te,f l??.fg%pttaﬁlg eliFRL:cAE Q&E»F&%Lg%{/ Haim

e st¥ uc unirt's represente
10t BBedy Ridsa ydfogndidohe structural units represented
by the formula (I1) are arranged in a random sequence.
4. A copolyner or a pharmacol ogically acceptable salt

t her j . ' .
1 ner£Blp TR O b PRIy e kb acdding o gy
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t hereof according to claim 4, wherein Alk is an
et hyl ene group. WD 2004/ 085500 PCT/JP2004/ 004134 118

136, Ay CORALMBES: PHhaRmBAASIBAR RELFMIL YalBteRDE Abbofdif@ld claim
t hereof” according to any
12, wherein R~ is a methyl group.

14. A copolymer or a pharmacologically acceptable salt thereof according to any
one of claims 1 to 13, wherein R? is a hydroxyl group, an alkoxy group having from 1
to 6 carbon atoms or a group represented by the formula -NR*R’ » Wherein R* and R®
are the same or different and each represents a hydrogen atom or an alkyl group

having from 1 to 6 carbon atoms.

15. A copolymer or a pharmacologically acceptable salt thereof according to claim
14, wherein R? is a hydroxyl group or an alkoxy group having from 1 to 6 carbon

atoms.



one of clains 1 to 5, wherein inis an integer of from

3 to 50. 7. A copolyner or a pharnmacol ogically
w@aecwepsdht e salt thereof according to claim 6PCHRE0Ei/0V4134

mis an integer of from3 t® 40. S. A copolyner or a

phar macol ogi cal |y acceptable salt thereof according to
16cl aiAncopdlynvdrer eiphammacslogitallp hegpetablsfsaftithere @ acoordgigde claim

15 ewpising e esf Srar e wadeemeAGARs Bt R papigh R
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phar macol ogi cal ﬁgaccept able salt, t&?r'eof according to
straetyral witrepfesentad by the formgla (Whirwhish R{ is 3 hxdmydraeem

atom,or a nethyl .group. 11.. A ar . .
wiiel o ot oot Bured B cRRESHEBE o tofhuule g0, ip yhjen
R3G4 ﬁhfﬂroﬂ-ﬁ) grotpane iz sthciugalanhly ehpageitedboihe fHZmuld (I1) in which

,copol ymer “or " a phar macol ogi cal ' y accept abl e salt
Rtisran alpxmgionp Brvige fi9mbhio 6 earbonatopsds Hsthe range pf from 4:6 to
o-fperein R is a hydrogen atomor a methyl group. 13. A
“copol yner or a pharnacol ogi cally acceptabl e salt

t hereof according to claim 12, wherein R is a nethyl

group. 14. A copol ynmer or, phar ol ogi cal . .
17g¢cc @ggmljgngé]rta H}yargpgg}ogé@@ég ,aaq:erpga%? sai%ereg#%cc&dmg to claim
15;}1r U 185, &fﬁeﬂ:ﬁx RMASHGIE3rddd By a% Y 1o §' QkFdn 236hns.

koxy group having from o 6 carbon atons or a
group represented by the forrmula - NR4R5, wherein R4

and R5 re the sane or differen nd.each repr ngs
183 "1 renstirien s DRl Ay Gr e R e b SRR any
on€ JF B @1 915517, Wheretn A9 AIKYRE Erovp havidrome ab 6ghdah joms is
acceptabl e salt thereof according to claim 14,

anehlergigmouR8 i s a hydroxyl group or an al koxy group

having from1l to 6 carbon atons. WO 2004/ 085500

PCT/ JP2004/ 004134 119 16. A copol yner or a
19phargesgilpgical  phaaasapsdibile Radtatlbedletitreat sanelingto daim

claim 15, conprising at |east one structural unit , s
14 é’ﬂiﬁ@sfb'ﬁt? B Dre hid ZFOP P &7 Ifmeﬁmm{ hiRgord 40T
i gyl B0t IRy @Bk n at
BLERED 23 B b bl A 0 oo
antafk il reoupdraningafrdrh [1)toiGreaviionco®8 1s a hydr oxyl group,
wherein the ratio between the structural units
represented by the fornula (Il) in which R3 is a

’.ZCP% g r‘? g?ﬁ?%%?ﬁ%%ﬁ%ﬁ% %bﬁlt}#ﬁc&pt&{ﬂg k8t (IRRIOE S &Rk d g Dyclai:n
19, comprising at least one structural unit represented by the formula (II) in which R”
is a group represented by the formula -NR*R®, wherein R* and R’ are the same or
different and each represents a hydrogen atom or an alkyl group having from 1 to 6
carbon atoms and optionally at least one structural unit represented by the formula (II)
in which R? is a hydroxyl group, wherein the ratio between the structural units
represented by the formula (II) in which R? is a hydroxy group and the structural units
represented by the formula (II) in which R? is a group represented by the formula

-NR"R’ is in the range of from 5:5 to 0:10.

21. A copolymer or a pharmacologically acceptable salt thereof according to claim
20, wherein the ratio between the structural units represented by the formula (II) in

which R? is a hydroxy group and the structural units represented by the formula (II) in



R3 is an al koxy group having from1 to 6 carbon atons

is in the range of from4:6 to 0:10. 17. A copol yner
worooa/ogssar nacol ogi cal |y acceptabl e salt ther eoPCT/JP2004/004134

according to claim 15 or ti0aim 16, wherein R3 is an

al koxy group having from1l to 6 carbon atons. 18. A
witiclpBP jsnegroup reproshuatedrby theoiproalal NRABL isgn 4l rengeadf from 4:6 to
0_i}\gﬂereof according to any one of clains 15 to 17,

‘Wherein said al koxy group having from1 to 6 carbon

atonms is an ethoxxy group. 19. A copolyner or a

phar macol ogi cal | y acceptabl e salt thereof according to

2% aiAvrcopolymer orprhasnacologically agcépjahlosalitheigpbagsortingto any
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from1 to 6 carbon atoms. 20. A copolyner or a

angile gEQup heyingdrany 14e 6<prbaplatoms| t t her eof according to
claim 19, conprising at |east one structural unit
represented by the formula (I1) in which R3 is a
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represented by the formula -NR4R5 is in the range of

from5:5 to 0:10. 21. A copolyner or a
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by the formula (I1) in WO 2004/ 085500
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acceptable salt thereof according to any one of
claims 19 to 21, wherein R3 is a group represented by
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28. A copolymer or a pharmacologically acceptable salt thereof according to any
one of claims 1 to 27, wherein the ratio between the structural unit represented by the
formula (I) and the structural unit represented by the formula (II) is in the range of
from 10:1 to 1:10.

29. A copolymer or a pharmacologically acceptable salt thereof according to claim
28, wherein the ratio between the structural unit represented by the formula (I) and the

structural unit represented by the formula (II) is in the range of from 3:1 to 1:8.



23. A copolyner or a pharmacol ogically acceptable salt
t hereof according to any one of clains 19 to 22,
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claim 23. wherein the group represented by the
tof:6rnula -NR R5 is a dinethylam no group. 26. A
copol ymer or a pharmacol ogi cally acceptable salt
t hereof according to claim 14, wherein R3is a
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unit represented by the formula (1) and the
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PCT/ JPZ004/ 004134 121 2 C%@gl yner or a

32phenriacibe eyirezd d%grecd&m@lyalmr@agfam ts in kg rapge effenditaglt o
claim 28, wherein the ratio between the structural
unit represented by the fornmula (1) and the

34st r yckapcdimedrta ﬂlﬁﬂﬁmﬁrgﬁ@dymyrdﬁﬂﬁ»lé sainthk@of zidcbrdlmcr forclaim
the range of from2:1 to 1:2 or 1:2 to 1:6
23cupOEimibe 2oFrozr frexrarldst BeirEal lf'%‘”daéléfpeabffef%%% (@20,
t hereof according to claim 28, wherein the ratio
between the structural unit represented by the fornula
35(1) f&ﬁcﬁb(ﬂhﬁer (&tarplmtmacajloglmllly aceqpigde saledietypf advording to claim
Jfornul a ( [ or in the .range ffro._4;2‘ .,

a2y Tpereigt spbiain ittt Rl R R B Breat Pyt J0% 20.
acceptabl e salt thereof according to any one of
claims 1 to 31, wherein the average degree of

36po| yﬁheopcrlamaow :| wnwmawdh@lmlygpe‘cmtablﬁ sadhihsreppacopling® claim
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37. A copolymer or a pharmacologically acceptable salt thereof according to any

one of claims 1 to 31, wherein the Stokes radius thereof is 9.3 nm or less.

38. A copolymer or a pharmacologically acceptable salt thereof according to claim

37, wherein the Stokes radius thereof is 7.3 nm or less.

39. A copolymer or a pharmacologically acceptable salt thereof according to claim

38, wherein the Stokes radius thereof is 6.2 nm or less.



32, wherein the average degree of polynerization is in

the range of from5 to 50. 34. A copolyner or a
w@b@n083500 ogi cal | y acceptable salt thereof acceeTiirgo4/a4134

claim 33, wherein the a et2 se degree of

pol ymeri zation is in the range of fromb5 to 20. 35. A
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from20 to 30. 36. A copolyner or a pharnmacol ogically

acceptable salt thereof according to claim
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any one of clains 1 to 31, wherein the Stokes radius

thereof is 9.3 nmor less. 38. A copolyner or a -
42phareanohesres ainhaaezseloeiolly ageptablaRaltdBereaiacseringtorpim

C m [ nm
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acceptabl e salt thereof according to claim 38,

wherein the Stokes radjus thereof is 6.2 nmor |ess. .
4300 FoPHOTBEGY ST SR DO ATt Eopigae claim

SR&RY P! : #Hom 8NemeRS 6.2 nm.
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thereof is 4.7 nmor less. 41. A copolyner or a

pharmacol ogi cal | y. acceptabl e sal.t .t hereof .according to
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ac®rdin@sS clafid 1 whetGiRO! yner or a pharmacol ogi cal |y
acceptable salt thereof according to claim 37,

whemeispaninteest ofifeamn #4eille t hereof is in the range of
from .5 urn t - Aedl 431 A SRRQ) carPdn o
phap& }é{ ' r%”gein%:”zﬂ%l a?}"’é%%é’ﬁ? %@Pae%s%ﬁ? &t%{éﬁib}rggnc@g?ﬁi ng to
cl aimhandR? anhheghine bhdiffSiak asd eadi repretdney @hfdrogen atombe an
range of from3.1 nmto 6.2 nm 44. A copol yner
allgd errgihagingriram gHa PratunoHieary accept abl e sal t
t her b8 ' Ip"rav iRl ffordfl tb BIcRARA
of 1 e e B B ko P Bt e o 0
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45. A copolymer or a pharmacologically acceptable salt thereof according to claim
1, wherein Alk represents an ethylene group, R! represents a hydrogen atom, R?
represents a methyl group and m, R?, the ratio of the structural units of formulae @
and (IT) (the composition ratio) and, where relevant, the ratio between the units of
formula (II) wherein R® represents a hydroxy group and the units of formula (II)
wherein R? represents a group other than hydroxy (the hydrolysis ratio) are selected

from the following:

(i) m is from 6 to 16, R? is a hydroxy group, the composition ratio is 1:1 and the

average degree of polymerisation is from 30 to 40;



-NTRAR5. wherein r_4, and R5 are the. sane or

different from represented by the fornula each other
w@nah48ssho r epresents a hydrogen atom or an al kpCT/gr20042004134

having from1l to 6 carboniZtons that may optionally

be substituted w th one hydroxy group. 45. A copol

(ipr an pHaoma8ed 88 Rk hydiose ;gtcatpl, theggmpositien gajfo is 1: f/and the
accordln
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averpgs fleaty %é%’ﬁmrﬁ%}l? Erfé?’ér]fﬁ hydr ogen atom R2
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and ke aveydderdegire Bdeil?ﬁlﬁeﬁ&eﬁiﬂ)th frofr 300 40t her t han hydr OXy
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1: 9519&’@16 a{/%}ﬁ &ﬁ’%eesétts}io%é&tah issfrc;lr%éofi’@got he average

tton 1s from to 40; WO
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38, R3 d
Cotlil%ﬂ?SlHHH r%twég 12 B%aaérgfxa&e eaet bf P‘g ﬁ%ﬁi«ﬁ ffBW %roat #@&‘Hﬁ the

hyagﬂ%gsgaﬁmulﬁl) mis from6 to 16 R3 is an am no
he conposition ratio is 1:1 and the average

(vxi)eg meds oM tg H6r Rsisistloeted £rohy amin@@nd bydoxy gioppsnthe s
di
copghpuo t ik s efief §EBsn ! BLRHRHE b0 o s and the
hyﬁftl]ygmfaltlgagu@n is from30 to 40; (v) mis from6 to
R3 is a 1-am np- 2-

(gr o&anol group, the conpositjan

(Vwét it iy FomP281to F3dR1 ise dipethylpmine gravg. be CB@W;E?IP o ip 1
0 . S 1. 16, i's

sl et bfe Aol eIl e

(i:00MAsd fro@re foaltsl, & iﬂSserc&d ftdne amter ageh; fdﬁg:w@mqﬁ the

pol ynerisatjion is from30 to 40 and the  hydr
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(xi)  mis from 6 to 16, R’ is selected from dimethylamino and hydroxy groups, the
composition ratio is 1:1, the average degree of polymerisation is from 30 to 40, the
hydrolysis ratio is 2.9:7.1 and the copolymer is a sodium salt;

(xii) mis from 6 to 16, R? is an amino group, the composition ratio is 1:2.4 and the
average degree of polymerisation is from 20 to 3(5;

(xiii) m is from 6 to 16, R® is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 0.4:9.6; ,

(xiv) mis from 6 to 16, R® is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and

the hydrolysis ratio is 2.9:7.1;



(ix) mis from6 to 16, R3 is selected fromam no and
hydr oxy groups, the conposition ratio is 1:1, the

warenagisodegr ee of polymeri ation is from 30 tBCHOR2004/@®4134

hydrolysis ratio is 3.1:6. ®4and the copolyner is a
sodium salt; (x) mls from6 to 16, R3 is selected
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degree of poly satlonlsfromZOto 30; X|||%m|s
(x¥i)om & frem Pao 1@3R 1§ S@léptééfreal FRiRmaRbydroxH #TMpar 8%
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ree to 30 and the
thehb/;djmibryiSIreﬁldlatllabSVS 0.4:9.6; (xiv) mis from6 to 16,

R3 I
(CBEBES FB ‘e B SCiEcisd #om W Ao Ry ad gt

coﬁgbéﬁff@ﬁ Eﬁﬁ)tlls Q@ 4 E‘thé HRMRAebRe 39 élgﬂneribzﬂﬁ)nmx’ o ¥F10S30 and
ratio 1s 2. I WO 2004/ 85508 CT/ JP2004/ 004134

‘ thelliyﬂrolxm)s r:mqslf.ﬂ'&fh 6 to 16, R3 is selected from am no

RIS It BEBEE e FREP LR B i 85

coﬁﬁb@smbﬂ Qatfb)ﬁg nel.y shéav C?teelgﬁze @f BoBmikrisqtion i} fidii 30 for3nand
16, R3 is selected from am no and hydr oxy groups,
th‘thjedr(‘ld@lﬁ'@@mlsll&ﬁﬂatl 0is 1:2.4, the average degree of

p)0| ym%I frcsxgtqst%gld B3 sQIPr»%Q fFr?n ﬁ. Qyﬂé@byﬁlk

Crht | mis rom
co&@bﬁh&bﬂ ghatforie mmn thoaanikehiedreaXxy pgbmansatxddne from 20 to 30 and
osition ratio is 1:2.4, the average degree of
‘h?nb] peEic e 5322 rom 20 to 30 and the hydrol ysis

(\{.2t I 3d 01#1 SroBre! R® 5 g{eh f@rﬁ §m§r{ooﬁﬂd%y§i¥bx#@roﬁ i
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(zxil) m is from 6 to 16, R is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 1.2:8.8;

(xxiii) m is from 6 to 16, R? is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 2.0:8.0; ,.

(xxiv) m is from 6 to 16, R? is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 1.1:8.9;

(xxv) m is from 6 to 16, R’ is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and

the hydrolysis ratio is 2.4:7:6;



(xix) mis from6 to 16, R3 is selected from am no and

hydr oxy groups, the conposition ratio is 1:2.4, the
warenagisodegr ee of polynerisation is from 20 tBCBOP2aMA04134

the hydrolysis ratiois 1.@9.0; (, _) mis from6 to
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osition rati’o e degree o
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(3Bhaaas Erts Wty 8 R ol B Granps e
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ratio is 2.4:7:6, W 2004/ 085500 PCT/JP2004/ 004134
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composition ratio is 1:2.4, the average decrree of pnlymematlon is from 20 to 30 and
the hydrolyzis ratio is (.5:9.2;

(zxxiii) m is from 6 to 16, R* is selected from amino and hydrozy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 1.4:8.6;

(xxxiv) m is from 6 to 16, R? is selected from amino and hydroxy groups, the
composition ratio is 1:3.1, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 0.7:9.3; )

(xxxv) m is from 6 to 16, R? is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and
the hydrolysis ratio is 0.9:9.1;

(xxxvi) m is from 6 to 16, R’ is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 to 30 and

the hydrolysis ratio is 1.9:8.1;



(xxviii) mis from6 to 16, R3 is selected fromam no

and hydroxy groups, the conposition ratio is 1:2.4,
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(zliv) m is from 6 to 16, R? is selected from amino and hydroxy groups, the
composition ratio is 1:1, the hydrolysis ratio is 1.4:8.6 and the Stokes radius is 4.7 nm

or less.

46. A copolymer or a pharmacologically acceptable salt thereof obtainable by
subjecting one or more carboxylic anhydride moieties of formula (I1I) in a copolymer
which containé, as constitutional units,

(a) one or more structural units which may be the same or different from each

other and which are represented by the formula (I) below:



and the hydrolysis ratio is 3.1:6.9; (xxxviii) mis

from6 to 16, R3 is selected fromam no and hydroxy
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conposition ratio is 1:1, the hydrolysis ratio is
WhEreil'g ‘6 and the Stokes radius is 3.1 nm or |ess;

(0 ligh Js MihRgls SMdn B 160, R3 is sel ected from am no
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contains, as constitutional units, one or nore
structural units which nay be the sane or different
fromeach other and ich.are represented by the
formula (1) bel ow 004(@85500 PCT/ JP2004/ 004134
127 R1 i (I11)

c c

fo one or more reactions selected from the group consisting of (i) hydrolysis, (ii)
ammonolysis, (iii) aminolysis and (iv) alcoholysis;

Substituents A are selected from alkyl groups having from 1 to 6 carbon atoms,
alkoxy groups having from 1 to 6 carbon atoms, halogen atoms, hydroxy groups, nitro

groups and carboxy groups.

47. A copolymer or a pharmacologically acceptable salt thereof according to claim
46, wherein the structural unit represented by the formula (I) and the structural unit
represented by the formula (II) in the copolymer are arranged in an alternating head-
to-head sequence, an alternating head-to-tail sequence or an alternating mixed

sequence of head-to-head and head-to-tail.
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the formula (1) and the structural unit represented

5y tAeopdymut er g pharinacologinadlcaspeptybhie salatherenf negogdidg tmany

an a ter ead- to-head seguenc al ternating
o diaes dalq SGeiiniest et a i iy S xed

sequence of head-to-head and head to:tail. WO

2004/ 085500 PCT/JP2004/ 004134 128 48. A copol yner or

% phacapdsmeypraphymacdegicalbl accepiphle splé thearof gecasdia fRyclaim
~1t g he8S corgéﬁ%&gﬁ%%lt?}]cm 4?‘ 4q\,her ein the structural unit

repres ) and

53. A copolymer or a pharmacologically acceptable salt thereof according to claim

52, wherein m is an integer of from 6 to 16 or 28 to 38.

54. A copolymer or a pharmacologically acceptable salt thereof according to claim

53, wherein m is an integer of from 6 to 16.

5

n

A copolymer or a pharmacologically acceptable salt thereof according to any

one of claims 46 to 54, wherein R' is a hydrogen atom or a methyl group.

56. A copolymer or a pharmacologically acceptable salt thereof according to claim

55, wherein R' is a hydrogen atom.

57. A copolymer or a pharmacologically acceptable salt thereof according to any

one of claims 46 to 56, wherein R” is a hydrogen atom or a methyl group.

58. A copolymer or a pharmacologically acceptable salt thereof according to claim

57, wherein R* is a methyl group.



the structural unit represented by the formula (111)
in the copolyner are arranged in random sequence. 49.
wa @apsdsgorer or a pharmacol ogi cal | y accept abl ePGHI®2004/004134
thereof according to any e of clains 46 to 48,
wherein Alk is an ethylene or trinethyl ene group. 50.
A copol yner or a pharnmacol ogically acceptable salt
hereof gccordi ng to cl.ai.m._ 49, rei,n,Alk.is a
st { by Shestimet < SeabeiBhiEitmsrenioic Sl uetebe afesiioata gy
oRGIRREADLE 1558, twHeRdh @RS raflé 6Ok thelstrudtiyal uaR@eptbsented by
clains 46 to 50, wherein mis an integer of from3 to
thg Gormada (Dpandope siywanrabpnipopthinedriy: SHRIEFLER| Ang of arsp stagsiteral
sal her e ccording to claj : e| LS.
o SRl BEGF ¢ i ko Mesb s AT LB bikidil of
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claim 52, wherein mis an integer of from6 to 16 or
frorg 10¢l t9g:1%4. A copol ymer or a phar macol ogi cal I 'y
acceptable salt thereof according to claim 53,
wherein mis an integer of from6 to 16. 55. A
60z opoA yopslymer o pplaarmacaibgigalbyeddeyptainle et tekenf aedording to claim
t hereqf according tqQ an one of clai 46 to 54
9B they atic,betvagR s GiHotural AP FepiesRER DY ths Empiilac) and the
StRRRRANFRIobRlindy lﬂ%‘b{%ﬁﬁé B8k GAhbY sBGERPI ARItE ofRIrfula (III) to
thereof according to claim 55, wherein R is a
orreyat mogye neastionn sekzied Aragn phel groep cansisting hb(irhpdiblygisc@) | y

accept abl e..sal.t .t hereof. accqrdi ng to.an 0 of ,. .
oo D 3Rl thaneli S i pRpE el drih pto 18

nmet hyl group. 58. A copolyner or a pharmnacol ogically

acceptabl e salt thereof according to claim 57,

6laher AicapRzmicsorp Rermprolggisally, acpeptalle 4210 s gwd according to claim
S‘P%{el]e}?gﬂl%%t?g 6&%%911 f]h%%trﬁ?% ZING P&lr%(’%ﬁ{ed%rv tRe formyla (I) and the
pharmaco table sa H ding 1o

ogi cal'l'y "accep ereof accor
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~the structural unit represented by . thg,,&gf_rm a, (L}
onGfd MYE rcHoRs ealed i t'%fb‘ifﬁ'r‘-ﬁﬁ‘é‘tpgtﬂfméﬂ & YRGS ndlor
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1:Byddd@.ysis, (ii) anmonolysis, (iii) am nolysis and
(iv) alcoholysis is in the range of from10:1 to
1:10. 60. A copolyner or a pharnmacologically

caccentapbiomsAbl a pRefRedlogesIPf sHcBSiable s&lk MeRof according fo claim
39, wherein the ratio between the structural unit represented by the formula (I) and the
structural unit obtained by subjecting one or more structural units of formula (III) to
one or more reactions selected from the group consisting of (i) hydrolysis, (ii)
ammonolysis, (iii) aminolysis and (iv) alcoholysis is 1:1 or in the range of from 1:2 to
1:4.

63. A copolymer or a pharmacologically acceptable salt thereof according to any
one of claims 46 to 62, wherein the average degree of polymerization is in the range
of from 5 to 200.

64. A copolymer or a pharmacologically acceptable salt thereof according to claim

63, wherein the average degree of polymerization is in the range of from 5 to 50.



59, wherein the ratio between the structural unit
represented by the fornmula (I) and the structural
wanood/0835v@i ned by subj ecting one or nore strucPOT/aP2004/004134
units of forrmula (I11) to 1¥ne or nore reactions
sel ected fromthe group consisting of (i) h drokysis,
65(| i )Acepmymcjlcygqp:harr(mqoilg icatlyraotapsabde mtdhqqeo accor ng to claim
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t hereof according to claim 59, vvhereln the ratio

between the structural unit represented by the fornula
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rati o between the~structural
uni t represented by the formula (1) and the
structur uni t abt ai ned by subj.ectin or re .
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(i v)mammhtﬁlgylsﬁsfr@rs 310108y in the range of from1:2 to
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- range of from5 to 200. 64. A copolyner or a
allg grevmcn b fem Lyl fcedpna#tmes.sal t ther eof according to

claim 63, wherein the average degree of

pol ymeri zation is in the range of fromb5 to 50. WO
6920044 QBﬁﬂﬁﬁeﬂGﬂ pR2061 60844 B4ccdiibl6Salt thecop atopnding ar any

a harrrac cIIyacept bIe altther of accardi.
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m5 to 20. 66. A
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degree merlzatl n t ra of fro
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from30 to 40. 68. A copolyner according or a
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one of claims 46 to 68, which is obtainable by subjecting a carboxylic anhydride

moiety of formula (III) in the copolymer to aminolysis.

72. A copolymer or a pharmacologically acceptable salt thereof according to claim
71, which is obtainable by carrying out the aminolysis using an aqueous

dimethylamine solution.

73. A copolymer or a pharmacologically acceptable salt thereof according to any
one of claim 46 to 68, which is obtainable by subjecting a carboxylic anhydride

moiety of formula (II) in the copolymer to alcoholysis.



inis an integer of from3 to 100, Ak represents an

al kyl ene group having from1 to 6 carbon atons, and R
wanpw4mBssser e the sane or different and each repPErar6s/@4134

hydrogen atom or an al kyl 1group having from1 to 6

carbon atoms. 69. A copol ynmer or a pharmacol ogically

acceptable salt thereof according to any one of

clalrns 46 to 6 vhi ch is.obt ai |l e .
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pharnacol ogi cal 1y acceptable '-alt thereof according

to claim 69, which is obtainable by carrying out the

anmmon t:h a
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tj ecting a carboxylic anhydride r%sy ormul a
the(rcq 19f therpreseat BypriigascordinsiRiany 0pe PEC a pol yner
or a pharmacol ogi cally acceptable salt thereof
according to claim 71, which is obtainable by
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di met hyl anmi ne sol utio 73. Ac
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any one of claim46 to 68, which is obtainable by
subj ecting a carboxylic anhydride noiety of fornula
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ansRalogue of iap Fvoglé Yalt thereof according to
claim 73, which is obtainable by carrying out the

al cohol ysi s using ethanol. 75. A pharmaceuti cal
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A phar maceut i cal conposi tion accordi
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composi t 1 on Accordi ng
endothelidi gnovioh, favthe(EEGFY, Ioe alp amﬂ%u«: an vaganighakelgue or
variant thereof is a basic protein. 78. A
phar maceuti cal conposition according to claim 77,

79Mher giphadiiRelfal Som Fﬂk@l‘ ch@ingoRBINC 7 WRERR] @S basic
grovvtﬁ factor (bFA an epi dermal growth factor
prO®&EFs an osteoclastogenesis 1nh1b110ry factor (OCIF) or an analogue or a variant

thereof.

80. A pharmaceutical composition according to claim 79, wherein said OCIF or an

analogue or variant thereof is natural type or recombinant type OCIF.

81. A pharmaceutical composition according to 79, wherein said OCIF or an

analogue or variant thereof is a monomer or a dimer.

82. A pharmaceutical composition according to claim 79, wherein said OCIF is a
monomer of human OCIF having a molecular weight as measured by SDS-PAGE

under non-reducing conditions of about 60000 or a dimer of human OCIF having a



an osteocl astogenesis inhibitory factor (OCIF), a
pl atel et-derived gromh factor (FLDGF), a

whe@in083Fer i ohed neurotrophic: factor (FEDL TF)PCHEJIP2004/004134
ner*~re growh factor (t TG&), a human grow h hornone

( , a, hepat oc rowt h factor or a vascul ar
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ciiigiat thereof. 79. A pharmaceutical conposition

according to claim 77, wherein the. basic proteinis
an osteocl astogenesis inhibitory factor (OCIF) or an
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under non-reduci ng conditions of about 60000 or a
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congl tions. 83. A phar rraceutl cal conposition according

theggo P%HOFH"?@O Wd’é}“élorﬁCW8 &VE conprises amino acids
-21 to +380 of SEQ ID. NO 1 of the sequence |isting.
84. A pharnmaceutical conposition according to claim

8¢9, wWmeodifier apale OCHEdifymgprprstes amnramamgiielsr warianothereof

+38 E ofthes uence listing. 85. A
Hf‘?gé":??:‘gp%golwé’ef?ﬁn cH“P'?f“n‘é %gﬁi:é’f%?lﬂ or an anal ogue
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copol ymer or a pharnacolog|cally accept abl e salt
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88. A modifier capable of modifying a protein or an analogue or variant thereof
according to claim 86, wherein the basic protein is an osteoclastogenesis inhibitory

factor (OCIF) or an analogue or a variant thereof.

89. A modifier capable of modifying a protein or an analogue or variant thereof
according to claim 88, wherein said OCIF or an analogue or variant thereof is natural

type or recombinant type OCIF.



(BD -TF), a ner7e growmh factor (i TGF), a human
gromh hornone (_NG-1), a hepatocyte growh factor
w@ To0k/@BF5P0 or a vascul ar endot hel i al growt h facP@r/JP2004/004134
(YEGF), or an anal ogue orl1® variant thereof. 88. A
nmodi fier capable of nodifying a protein or an anal ogue
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wherein said OCIF or an anal ogue or variant thereof is
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non-reduci ng condi tions of about 60000 or a di ner of
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to T ereirrsaid OCIF conprises am no aci ds
-21 to +380 of SEQ ID. NO 1 of the sequence I|isting.
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I'i'sting
Iméfﬁaﬂaitlmm&puersemgu@t | east one protein or an anal ogue
or variant thereof which is bound to at |east one
copol ynmer or a pharnacol ogically acceptabl e salt

o4, herg%mgfes;%qip@ﬁm £ 1ea§wone gﬁotefn dtlafiafBlodud & villianORercde
conpl ex according to claim94, wherein the protein is

whacb ashaung rt@taielpast on®eepoly ey lagpharmecotaticrly tagcaptabilnsads,
AL {/\)? ndté "lﬂan oL.el baS| c fibrobl ast
61% TOFa G E;ﬁ)hg’ﬁ k) &r mal growt h factor
(EGF), an

95. A complex according to claim 94, wherein the protein is a basic protein.

96. A complex according to claim 95, wherein the basic protein is a basic
fibroblast growth factor (bFGF), an epidermal grox\vth factor (EGF), an
osteoclastogenesis inhibitory factor (OCIF), a pléfelet-derived growth factor (PDGF),
a brain-derived neurotrophic factor (BDNF), a nerve growth factor (NGF), a human
growth hormone (HGH), a hepatocyte growth factor (HGF), or a vascular endothelial

growth factor (VEGF), or an analogue or a variant thereof.

97. A complex according to claim 95, wherein the basic protein is an

osteoclastogenesis inhibitory factor (OCIF) or an analogue or a variant thereof.



ost eocl ast ogenesi s inhibitory factor (OCIF), a
pl atel et-derived gromh factor (PDGF), a
whe@unosder i ved neurotrophic factor (BDNF), a neBCU/@P2004/004134
grow h factor (NG-), a hund¥ ' growth hornone (HGH),
a hggatoc te gromh factor (HG), or a vascul ar
98 ndoh lsemplgk aceprdingtio tlaim 97, whaem)saiddP CHhoAANsgHe 6F a
vari.ant [ a7 | ex ing to claim 95,
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i nhibitory factor (OCIF) or an anal ogue or a vari ant
t hereof. WD 2004/ 085500 PCT/JP2004/004134 134 98. A
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Va?lgg'!otﬁ‘gﬁléﬁfaﬁta ‘?%‘g"é’ﬁ%@? I@tdngér A conpl ex according to
claim97, wherein said OCIF or an anal ogue or vari ant
thereof is a nononer or di per, 100 conpl ex
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PRELAD AR, (pSHON ke bQ[WILf 1idingonP! ex according to
+any %ﬁ’e& of 011a1| ns 34 teo&%%. iOAIfl.D A net hod for
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1(\/?ari ant thereof is retained jn the fg!iogdstree%mfafter
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sagchpharnherlegitalhoastive pgent isoinahe foomenf @fcogipdé narcarding tp4ny one
o9 A TELped according to claim104, wherein the
¥ p*r% ©i'rf 'fs-= basic protein. 106. A nmethod according
to claim2105, wherein the basic protein is a basic

‘fibroblast gromh factor (bFGF), an epidermal growmh
1@4act Srmetheghytor pyplonging the time that a protein or an analdgue or variant

thereof is retained in the bloodstream after administration to a patient by complexing
said protein or an analogue or variant thereof with at least one copolymer or a

pharmacologically acceptable salt thereof according to any one of claims 1 to 74.
105. A method according to claim 104, wherein the protein is a basic protein.

106. A method according to claim 105, wherein the basic protein is a basic
fibroblast growth factor (bFGF), an epidermal growth factor (EGF), an
osteoclastogenesis inhibitory factor (OCIF), a platelet-derived growth factor (PDGF),

a brain-derived neurotrophic factor (BDNF), a nerve growth factor (NGF), a human



ost eocl ast ogenesi s inhibitory factor (OCIF), a
pl atel et-derived gromh factor (PDGF), a
whe@unosder i ved neurotrophic factor (BDNF), a neBCU/@P2004/004134
growt h factor (NGF), a hun&® WO 2004/085500
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i nhibitory factor (OCIF) or an anal ogue or a_ variant
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sequence listing. 112. A method according to claim
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conprising said protein or an anal ogue r vari ant
t hereof which is bound to at |east one copolynmer or a

harmaco i ca |l e salt ereof accordi.n
et DA Y B Rl o A SRR
¢1qod3@owsl’e® IBROE] &th@?ed%ﬂ’ée%s’ﬂin%s a basic protein.
. A nmethod according to claim1l4, wherein the
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113. A method for the treatment or prophylaxis of a disease in a patient that is
susceptible to a protein or an analogue or variant thereof comprising administering to
said patient an effective amount of a complex comprising said protein or an analogue
or variant thereof which is bound to at least one cbpolymer or a pharmacologically

acceptable salt thereof according to any one of claims 1 to 74.
114. A method according to claim 113, wherein the protein is a basic protein.
115. A method according to claim 114, wherein the basic protein is a basic

fibroblast growth factor (bFGF), an epidermal growth factor (EGF), an
osteoclastogenesis inhibitory factor (OCIF), a platelet-derived growth factor (PDGF),



a brain-derived neurotrophic factor (BDNF), a nerve
gromh factor (NGF), a human growh hornone (HGH), a
whepangssydt e grow h factor (HGF), or a vascul arPCT/JP2004/004134
endot helial growth factor13%VEG-), or an anal ogue or a
vari ant thereof. 116. A nethod according to claim 114,
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OCIF. 118. A nmethod according to claim 116, wherein
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-21 to +380 of SEQ ID. NO 1 of the sequence |isting.
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vayiant thgreof fie2 HARRIBPICX 3 dimef.ng. 122. A met hod accordi ng
to any one of clainms 116 to 121, wherein said di sease
is a bone netabolic disease. 123. Use of conpl ex
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123, wherein the basic protein is a basic fibroblast
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(EGF), an osteocl astogenesis inhibitory factor

(OCCIF), a platelet-derived gromh factor (PDG), a
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122, A method according to any one of claims 116 to 121, wherein said disease is a

bone metabolic disease.

123.  Use of complex comprising a protein or an analogue or variant thereof which
is bound to at least one copolymer or a pharmacologically accéptable salt thereof
according to any one of claims 1 to 74 in the manufacture of a medicament for the
prophylaxis or treatment of a discase susceptible to said protein or an analogue or

variant thereof.

124.  Use according to claim 122, wherein the protein is a basic protein.



(H&H), a hepatocyte growth factor (HGF), or a vascul ar
endot helial gromh factor (VEGF), or an anal ogue or a
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wherein the basic protein i1¥ an osteocl ast ogenesi s
i nhibitory factor (OCIF) or an anal ogue or a vari ant
thereof. 127. Use according to claim 126, wherein said
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to +380 of SEQ ID. NO 1 of the sequence listing.
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127. Use according to claim 126, wherein said OCIF or an analooue or variant

thereof is natural type or recombinant type OCIF.

128.  Use according to claim 126, wherein said OCIF or an analogue or variant

thereof is a monomer or 2 dimer,

129, Use according to claim 126, wherein said OCIF is 2 monowmer of human OCIF
having a molecular weight as measured by SDS-PAGE under non-reducing cond’itions
of about 60000 or a dimer of human OCIF having a molecular weight of about

120000 as measured by SDS-FAGE under non-reducing conditions,

130. Use according to claim 116, wherein said OCIF comprises amino acids —21 to
+380 of SEQ. ID. NO.1 of the sequence listing.

131.  Use according to claim 116, wherein said OCIF comprises amino acids +1 to
+380 of SEQ. ID. NO.1 of the sequence listing.

132.  Use according to any one of claims 126 to 131, wherein said disease is a bone

metabolic disease.



