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WO 200410R5500 PCTI JP20041004134 1 Description
Pol ynmeric Modifiers and. Pharmaceutical Conpositions
5 Technical Field The present invention relates to a
novel copol ynmer, a pharmaceutical conposition

/kdgg sai d copolyner, a protein nndifie; IP2004/004134
conprising said copolyner,;a conplex of saidLT
copolymer with a protein, a nmethod of preventing or 10
treating di seases using Ixsidptiodpl ex, use of said
conplex in the manufacture of a nedicanment for
preventing or treating di seases and nethods for the
synt hesi sPdlfm&é Bod IRPOAMETEK A niddel thal @Imﬁ?mi:ﬁeses.
Background or the invention 15 The nodification of
proteins with additional agents such as pol yners has
Tesmsl Fieeen enpl oyed for the purpose of providing
i mproved pharnaceutical properties, e.g. inproved
stability and retention in the bl ood and reduced

ant i gENfiREpseyl inyenBen ladain @ nowsbeopolyner, ?xléﬁﬂ??ﬁé‘%‘éifﬂhd J.
Al anégﬁéﬁ?ﬁg.ﬂ%%?U@?@$E§§?§§£“§4E4;.}%%%%TF&%WQh
AR Yimyeir i opipdemenf ejd appolymer oy peeicinoneethod piireenling or
: r e

EeRs gt Nk PR R B AP Rt EhENY
gredicu@oi\fg pradfing)or Ubalingtdirenses xudmétbodsddr thhsynpobiy pbgaid

[ '99{i . otein, 25 such as in the
%%?% ca |d8'"%ldg%mg] rs'ug with a polyner, the drug has
been nodified via a non-coval ent bond. One such

X le | rovided i n Japanese Patent Application
?R@%P‘J“‘#\%‘:‘ﬁ%“’l 302199, which discloses that a

graft copol yner, which conprises a graft chain of a
non-i.Qni c | vrer . and. a i hain of a - .
negat TRrangeaioR bt oty ad el pecals shehu s e bas
esrifabily bvdn dinployed bt wmepda phhrbeidii thpiond plafhicemealy
30 charged. under siol.ogi cal .conditions, for
BiPT e Lol SRR ) grkptifon 1 e PPodaR fegltf antigenicity
posérainpl:, §RF. BE VelddedeBad OME. HASEs,"PeAideia8d Plolki® P&IThiion”,
@HOthe alternative is gggested in WO A-99/ 02131

¥ %%’é’%‘?tﬁ?ﬁt"“’é%@ PH- and a water-sol ubl e
pol yner can be m xed under specific conditions in the

presence of an organic solvent to provide g
cont r Bitreaofifriagrteis syt sapolmagreane echnique employed in the past

comprises binding the protein and the polymeric modifier via 2 covalenl bond {&.g.

sec W0-A-97/23614). In olher examples of the polymer modification of a proiein,
such as in ithe modification of a drup with a polymer, the dmg has been modified viaa
non-covalent bond. One such example i provided in Japanese Patent Application
(Kokai) No. Hei 11-302199, which discloses Lhat a grafl copolymer, which comprises
a praft chain of a non-jonic pelymer and a main chain of a negalively-charged
polymer, forms an inclnsion 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 Lhe retention in blood. Another allcmaﬁ\;r: i8
sugpesied in Wi-A-99/02131 which discloses Lhat a protein and a water-soluble
polymer can be mixed under specific condilions in Lhe presence of an organic solvent

to provide controlled-release microparticles.
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WD 20041085SUO PCTI JP2041004134 2 Unfortunately, few
of these polyneric protein nodifiers have been
particularly successful for a variety of reasons. One
recent exanple of a polyneric protein nodifier that
WiPWG4&\ | nproved properties conprises a pﬁ&%ﬂ@&ﬁh&um:
acid 5 conpound- based copol yner containing a

pol yoxyal kyl ene al kyl ether conmpound as a constituent
unit [see, for exanple, Japanese Patent Nos. 3035675

Sow FRkaH el TS SRR IRG R B R bl Blcatony

BawessBil forgivgriety b eatonpr Ot et etample eba mlynwiricprateis h

i | eic. anhydride nmoiety thereof is
AR BT Suowd Ut Banfin p RS EliS PR Siipetoie i
rcampobung-tased tOpdleerahiainfic paqym?;ﬂmam@mﬁﬂ BRelC@RPbYIEL a
and.hpe L t el shom%gganon- ni §L¥E¥§r erties
SoAsginsaL dpitdses. foF framplsy Shorness, Batens Nog 105635 apd 3711265].
fMaesdholyhatic iddHRrs RALMFRAW ifiBdidd Bsdnd BR6: et RadinkY
rm di sor.gani sed cross-linked structures with the
PP A a ARt SULRS b oH SREymeRa The Has
aNfAsias MOiefOBiEH G0 Yind BProtlhOhdl e ShHEHG! HHE 1A1fs in
gggge,reductlon of desired protein activity: ) _
FIFr P H plenay of iespeolipgerdnd thsasecip shywiog pen- in
FRBUIL S boRnt droRRlBnlubRy aRERRHY, U0l et A
Betysric mpdifipss tend v ppdily form disergenisgdecross linkesistmdnges wilh the
i L |
R oy bl CorbAPRD iy Glas st M ica TR U
profamyeuctye M hgneegpdypgtipsefiiesipgl rrolcipsclivityk Fdrildomne) ur es

i ' i f protei
ek R ol Bl PR Bh SR I 55 o= Foundi e
Blogouhsel rakiinioms torthe bloed effer sdimdlistratial. ex.  Bri ef
Summary of the Invention 25 It is, therefore, an
obj ect of the present invention to provide a polyneric

modi fThexe isaherbioe:, o hegplrfond phlymeric matipdrexpahivdfRgviding ©r m
| es, ial . duced duct i f. .
R B e

bresstlinked stichirasveitictie piolefi, GbiRir fnaddlinavde of pediein 821 5ak bRt

SR Pk of FEpRLEH  Beied alfer wiefigsima anit comples.

i nventors have nmade an extensive study of various
gnogﬁin nﬁgﬁéiﬁ%§,_and as a result, have succeeded in
BELT A Ve Les ™ ners that are capabl e of
form ng conpl exes with proteins that have uniform

pro pe]£ 115: Iggr’efu?éj gn 8l];ject of lae present invention to provide a polymeric
modifer capable of providing a complex having uniform properties, especially
redurced production of disorganised cross-linked structures with (he prolein, belter
mainlenance of protein activity and excellent retention of the prolein in (he blood after
administration of said complex,

The presenl inventors have made an exitensive study of varions potein
modifiers, and as a result, have succeeded W obtaining novel copolymers (hat are

capable of forming complexes with proteins that haye vaiform properties, and of



10

20

WD 20041085500 PCr/JP200asou4134 3 markedly inproving

the retention in the blood of the proteins of said
conpl exes, thus leading to the conpletion of the
present invention. Oher objects and advant ages of the

RiceAaGidssdghvention wi || becone apparent as '%_H
description proceeds. Thus,;the present inven fra00400s134

provi des a copol yner or a pharnacolog|cally
Tegeglydmpeving the reteatiwdh thedlomioickniralkins of @il complexes, thus
gg} .one .or nore structural units
?@%E&nﬂa{%gﬁeﬂ%e%ﬁ Y FEMnt from each 10 ot her
and whi ch are represent ed by the forrmula (1) below R
-CH2 - N~Al k-drf2 11171 11 wherein: 15
e G ﬁttl%“&eﬂﬂld 88VaR Bresne inyqetipn ibbecomig apperent as
theldpicpipriogprocsaddavi ng from 1 to 6 carbon atoms, and Rr

and R2 are the sanme or different and each represents a
hydrogen atom or an al kyl group having from1 to 6

car bomlﬁI@B’ﬁreEdh&hvmn PRIVIRE & khphl Gﬁfﬂ%iﬁnpﬁhe g&r@%&m&h

@st one substjtuent selecte

¢ slifbherrofhyiich caniaips aseonstitpliongbymitny at ons and
&) yl S Mtﬁﬂx bR Qaylth &@EM%@%&: R ealRY

[Stl onal_I substituted wth from1

t"ﬂ’é‘ﬁ’t‘%ﬁ wpregaled By theolrmep &) beloenr s A def i ned
below, and - (b) one or nore structural units which
may be the same or different fromeach other and
whi ch are represented the formula (I1): 25
CHCHO1 Il "Iy gH.OH—— )]

[
G{Mk—u}:’f

wherein:

m is an inleger of fiom 3 (o 100,

Ak represents az alkylene group having from 1 to 6 casbon atoms, end

R' and R® are the same or different and cach represents 2 hydrogen alom or an
alkyl group having fram 1 to 6 carbon atoms Lhat may optionally be substituled with
at least one substiluent selecied from the group consisting of hydroxy groups, halogen
aloms and aryl groups having from 6 1o 14 cathon aloms that may oplionally be
substituted with from 1 to 5 substituenls selected from Substituents A defined belaw,

and -

(b)  one or more skruclural units which may be the same or differénl from each

olher and which are represented by the formula (II);

—CH—CH—

Oo=0C o—=0 §1)

.

r? OH
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WO xvw oessou Pcrrnm20041004134 A wherein: Ra
represents a hydroxyl group, 5 an al koxy group havi ng
froml to 6 carbon atons that nay optionally be
substituted with at | east one subs liluent selected

Gl ddagseer oup consi sting of hydroxy groups@ﬂzaﬁﬁ&m
rbon atons

atons and aryl groups having from6 to 14 ca
Thal may optionally be substituled with from1 to 5
substituenls selected from Substiluents A defined

. 10 an aiyloxy group having from6 to 14 carbon
atons that may optionally be substituted with froml
to 5 Elmpmm:wents sel ected from Substituenis A defined
bel ovy roup represented by the formula - NR4R5,
vrherertrlr"d%x gﬁ%"‘f—'!S are the sane or different from each

ot herarﬂmﬂbx@mpnﬁmgﬁeﬁuswa dadeh et Lﬁtﬂﬁ?%hrﬂﬂilﬁb&/'
roulg é {}a‘%h‘ﬂg frorlr)%l, to carpon ato hat rra¥
%k?ﬂ fed i OBet W%SWW m (he gEqup sqmsisting of hydroxy
gmhpg; bdtogmtade 98 el glonfihdvi Al ﬁ@mtawm IR may

dr ox roups, . hal ogen at ons and roups havi ng
o ool Boh i SRy solstrfomiSybiients A
gstrsl biied With from1l to 5 substituento selected

from Subttl luents A defined below Subs |Ducats A are
sel ecANAYIPYILEPER RayIngdromp & Hiearing Aorasfhat may optionslly b

AlbSA¥Bted %ﬁlh%rulﬁpi(}b ﬁu@é’lﬁﬁ n%\éleglgd o R dbstitRer®s ﬁﬁE@%ﬂ heluw,

atons, hal ogen at ons roxy groups, nitro
#hd car boay group z. The present i nvention further

provigdg QR MRS C I s

Pccep A1 EARM R ony A TP h B IE S R: o e spe o

giffergp feomp gadboklyeic ﬂuﬂ mh;aprnsdﬁs a RBlrogenataresr anfalifybgmup a

fid [ I tutional

g1 0 S8R TRRS WAL SRR R B GR Hi IR

ipetiigenteclenteddidof élﬁ@mqummmgohh}rrbﬁheg:r qusmu\rdgem hlnms and
gp%ﬁlip%a&%ﬂg BX ﬁhl% 14%3 bon :?to I lhakl)maj! Oplmnall}' be subshitnied with

from 1 [0 5 zubsliluents selected from Subsliluents & defined below;

Subsliluents A are selecled from alkyl groups having from 1 to 6 carbon atoms,

alkoxy groups baving from 1 o & carbon atoms, halogen atoms, hydroxy groups, nitre

groups end carbosy groups,

The prescnl invention further provides a copolymer or a pharmacologically
acceplable sali thereof oblainable by subjecting one or more carboxylic enhydride
moieties of formula (III) in a copolymer which contains, as constituiional units,

(8)  one or more structural unils which may be the same or different from each

other and which are represented by the formula (I) below:
H1
A
—CH—C— N

GH;._

-(Alk— )—H“



10

15

25

30

m WD 2004/ 085500 PCTI JP20041 0U4134 5 wherein- mis an

integer of from3 to 100, Ak represents an al kyl ene
group having from 110 6 carbon atons, and Rt and R2

are the sane or different and each represents a

B tomor an 5 alkyl group having fr 0

car ggﬁ@gﬁtugns that may optiopally be substltu?[g]a}];f}"‘f'f?&u"
at | east one substiluent selected fromthe group
Fdwewikt i ng of hydroxy groups hal ogen atons and aryl

group 4 carbon atons that may
optloﬁn*lg?mng%emﬁggnf t%{ gd with from1 to 5
subs| uﬁﬂm@pmsansealnemme faERphBeibg froinuas bsadosl eking afld

bel owww salcf one or. re car boxylic
anhydri de Roieth 3 BPF fiFianlagd g9 Fﬁmm'ﬁﬁhﬂifﬁgmlﬂlﬁ% or an
Gﬂﬁ'l Qﬂummvﬁugrfamn ums:-uﬁ@i ﬂsdaﬁﬂiaﬂ‘m%ﬂtmﬁalsfﬂéléﬁmumma with
SIStI q SIS 15 anunonol ysi s,
R Bl it et *meﬁﬂ%lﬂéﬂf@lﬁwﬂmmmahgen
amm sSaﬁH 861 peupy| Hﬁmng oyl 6 @' 1AWRTbon B@YHs %t Hzg B'Pﬂtmgﬂ

rt.on atons roups havi ng car bon
SR GHTea o 1 1 5 POHGEH bicg MoapubetinenloA dghumsion
andl carboxy groups. 20 The present invention also
i)r ovi des a pharmaceutical conposition conprising at
Bast saifhencs mors sagrosglic aphyiridermeieries gf faminhla (HBcept abl e
salt thereof of the present invention as described
above. particularly such a conposition that also
conprises at | easT ol n or an anal ogue or
vari ant thereof. 25 The pr sent i nvent.ion al so

provides a nodifiefs /SQQ%E)I/; nodi f(ynwg a protein or
an anal ogue or var ereotp said nodifier
conprising a copolynmer or a pharmacol ogically
acceptabl e sail thereof of the present invention as

ctemmr etk rabaves seiEB@d %&ﬁﬁ@hﬁp%kﬁ%ﬁk 13948 ry%é' §s a

rising al |east”one proteln

conpl
Iy Efés=§n})%"ﬁ’|“?]dﬁﬁ apdiay)admholisissh i s bound to at | east
|@nﬁemLm¢1&{m%unpﬂ@ﬁ HQJ@A% 1366 %B%Phgoﬁa' t

thereof of the present 1nve tion e
RAEPY O35S ﬁ@“ssm@oméw §F’£¢QE alows, I@lpgen atoms, h}fdmxy groups, nitro

groups and carboxy groups.

The presenl invention also provides a pharmaceutical composilion comprising
al least one copolymer or a pharmacologically acceptable sall (hereof of the present
invenlion as described above, particularly such a composition that alse comprises al

Jeast one profein or an analogue or variani thereof,

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

pharmacologteally acceptable sall thereof of Ihe present invenlion as described above.

_ The present invention also provides a complex conprising al least one prolein
or an analogue or varianl thereof which is bound to at least onc copolymer or a

pharmacologically acceptable sall thereof of the present invention as described above.
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6 The present invention also provides a pharmaceutica
conposition conprising an effective anount of a

phar macol ogi cal ly active agent together with a carrier
or diluent therefor, wherein said pharnmacol ogically

A dofusagent is a conplex conprising 5 at leﬁ?ﬁn@ﬁb@fﬂmud
protein or an anal ogue or vgariant thereof whichis
bound to al |east one copolyner or a

phar macol ogi cal | y acceptabl e salt thereof of the

preses. | ' described above . The present . .

P vont Pl alof fsp R3S el colfbolMIER Sifpprisine
pn effentige mygount 6f 4 plamhacotopidally agivp ngeneiogether with Bdxaliar@ue
9# y?hfa t ther.eof. i ret?ine in.the%ﬁLoodst eam ..
Shtyei Uigfior, whsp i R acplogicaily activs deend foh ORIPIRS COmprising
Iama? ﬁﬁdprﬁreilﬁﬁlaﬂﬁxaﬂ@bl er @e[riﬁﬁﬂhéraéfltwhi@lhe Fﬁnﬁi‘d :wanb.-isa%]lm

ea one coEpo L qQr a pharmacol ogj c y acceptabl e
SORiTsor a Bhdmgpdologinelly achebiable sl ekt Diegrereutipt iign a5
abe¥iBad abavelhe present invention also provides a nethod

for the treatnent or prophylaxis of a disease i-n a
patient that is susceptible to a protein or an

© anal oguR: Stesenl Mvéridh alsdSIrEAles CAITh IR a:@tgﬂg@ if.|§1 eﬁﬁiungng

to said patient an effective_anount of a ci _

thsrHsng BAlg RIBICH 9528 ANaIeEYS o1 Firiash titsglis rdrinedinilamkloodsiream
e . . 3 r .

taﬁﬁfa%%nﬂl‘fyu_ﬁﬁ‘ id f‘p&ﬁ@h‘l p&tngcgjlléégmga b lgﬁq)r%.ﬂ %?Al%‘%\g or Lhrifht

pharnaqolog;cally acc ‘hereo

Hreeeob pith aplpastppe peHobAmes or d ehamiapeiteieadly\accepTibls sokt alsent of

MRk el asRe QUbEsbollle use of a conpl ex

conprising a protein or an anal ogue or vari ant

t hereof which is bound to at |east one copolynmer or a

phar magl ogi.cal e bl e .sal t of.. of, the

present i ve%ﬁig%“@%ﬁdgégrbﬁggaggobgﬁgg ﬁﬁ Pﬁe"ﬁmmm“ or

peEpbflaccs of © disfosainnephiliesinbaltis faceptible ipnqpdisth ax bs aeilogue or
nt .of a.disease. susceptible to said protein o

ReRl Wi Somprith SRR RibR ISRl nedlep wS BHEPF FapRof o

ehsd«pronpritig @idptdbincdefaa poilymepr opddnd (et f ehisd is boond (o

copol ynmer or a pharpacol agi.cglly ac tabl e salt

EBRLERE Eostivnton B § PRBE Rl Ao G S Ghiingtes toq papsen
inveniintn andesenbddrabotelir al units which may be the sanme or
different fromeach other and which are represented
by the forrmula (1) below. WD 2004! 085500

PCH VJ PRIROGrkMAd Indénlioh &do provides the use of a complex comprising a

protein er an analogue or variant thergof which is bound io at least one copolymer or a

pharmacelogically acceptable sali thereof of the present invenlion as described above
in lhe manufactvre of a medicament [or the prophylaxis or treatment of a discase
susceplible lo sa1d prelein or an analogue or varient thereof.

The present invenlion also provides a meihod for the preparation of a
copolymer or a pharmacologically acceplable sall thercof cenlaining, as conslitutional
units,

(a)  one or more struciural wnits which may be the same or differenl from each

other and which are represenled by the formula (1) below:
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-CH2~ i Il CH2 O-Alk-C>Ra m wherein: m Ak, R
and R' are as defined above, and 5 (b) one or nore
structural units which nay be the sane or different
fromeach other and which are represented by the
s Pidhigsséohl) . -CHCHO C1 (m 13 fH 10 whergjn, |

is as defined above; said nmethod conprising ?Eﬁ?%@?ﬁﬂﬂﬁ‘
one or nore carboxylic anhydride noieties cif formula
(I''l) in a copolynmer wh'ch contains. as
crntstitullcnal-unbgﬁ_éli_Lc) one or norge structura
units which nmay be the|sane or different’ from each

ol her and which arc re pgsented by the forrmula (1) as
defined above, and (d)|said gne or nore carboxylic
anhydri de noi edes of fo%%W4n R#ZL1): -CHCH ' \ Il o
CO0 ~O(} 20 to one or no¥e reactions selected from
the group consisting of (i) h¥firolysis, (ii)

awhenawrol ysis, (iii) aminalysis and (iv) al coholysis.
WO 2004 00,Per/Jv20045004134 8 The present
invengﬁéﬁéa g%dgrg?ﬁﬁ %hﬁaﬁ@?ﬁdﬁdfor the preparation
of a conplex conprising at |east one protein or an
%gglo%ue or variant thereof which is bound to at

ICast “Bh¥ YRS BHs WA MapRe hedaioe ar differatiapm atshe
sdlier aidneliieiohre agpreleitedBEihd Bshtala (132l d et hod conpri sing
reacting said copol yner or a pharnacol ogically
acceptable 5 salt thereof with said protein or an

anal ogue or vari ant—hsH-egiu-wader conditions

0—C C=—0 {I1)

|

R? OH

wherein;

B3 is ns defined obove;

sajd method comprising subjecling one or more carboxylic anhydride moletizs
of formula {JID) in a copelymer which contains, as cometitutional units,
(&)  onear more stuctural vnils which may be the same or different from each
other and which are represenied by the formula (1) as defined above, and

()  said one or more carboxylic anhydride moietes of formula {I1n:

——CH—CH——
! C (101)

to one or more reaclions selecled from Ihe group consisling of (i) hydrolysis, (i)

ammonolysis, (iii) aminolysis and (iv) alcoholysis.
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favouring the formati on of said conplex. Brief
description of the figures 10 Figure 1 shows results
of SDS pol yacryl am de gel el ectrophoresis on conpl exes
of the present invention of poly(PEGS03-M)a-OClF

WAFR.4Q4y " educi ng condi tions as perforned
Exanpl e 6 below (1) Ml ecupjar weight narkers'*n](v‘ﬁaﬁ&’m“‘“34

Compl ex of pol y(PEGSo0- MA) a- Na ( Conpound No. 9)-CClF
( OCl FThe pma;rhiawminn 1o poerides @ meihr.ﬂ fc(mlm' waratinhio) torFdx

0- VA nd .. 9)- OCl F
Q@%Pbﬁég por yner ﬁ]gﬁ% %dm* T’)@E’E‘]? orvgn %éﬁ?tf m?‘h':lhi'%%““'a Jpat
@"‘H Ty ‘“@?‘@m‘"ﬂmﬁ“"“‘m‘* dﬂ%%"%*’"ﬂ
ner.i.c i fier- wei ra
R eu Y PR i g oo Kyt porchk e
[sﬁmcmlﬁmpmr%mwa pn(:.t;tm ﬁhlaﬁilﬁéucﬁaa @ﬁ?ﬂgogiﬂbreﬁﬁgddﬁ% c]ungi)ﬁ)ms
X0 a-| da oun
?%%B@%@PWEW%‘ fEHgFPPB X .5 (wei gLT’ ratio)] (7)
Non- nodi fi ed OCIF 25 Figure 2 shows further results
pol yacr | 'am de gel el ectrophoresis on
3%??'5 descgiplipn ok r'ﬁF@"éent i nvention of
pol y( PEGSoo- MA) a- 0421F under non-reducing conditions
T bRRATLiiforEasd il %iepl\%(phgsel %@ﬁb&k&fa of

wel ght marker 30
(esotrprendimvention of) a-0CB bydee porereducing conditions as

o), OCIF concentration during
?E‘gt@gtg %ﬁsgﬁﬁﬂb nf]?‘;’(s) Conpl ex of

Igifelpmdmwcmh) @nﬂaam( Conpound No. 9)-OCdF (OCIF ;
0 SO TR B AN Ko thnd Tl o b 15 popyenc
P gRr-EsL bve@ghmﬁn}]P20041004134 9 (4) Conpl ex of
BRI AP o R TR i
auﬂdentk%ﬁwﬁmmE&MDHng i ncubation: 0.875 rug/m] (5)
?%m’-ﬁ'ﬁﬂ(ej rii Eggﬂlﬁé(&%%%%-ﬁ@l&m p Eﬁ.}p ﬁﬂﬂgrﬂ%cn? ) ﬁc%lnrfﬁc
modiiter=1:3 {(weight ratio)]
(5} Complex of poly(PEGsuw-MA)a-Na (Compound No. 9)-QCIF [OCIF : polymeric
modificr=1:4 {weighi ratin)]
(6) Complez of poly{IEGsp-MA)a-Ma (Compound Mo, 9)-OCIF [OCIF ; polymeric
modilier=1:5 (weight ratico)]
{7) Non-modified OCIF.

Figure 2 shows furlher resulis of SDS polyacrylamide gel slectrophoresis on
complexes of the presenl invention of poly(PEGsso-MA)a-OCIF under non-reducing
condilions as performed in Test Example 6 below:

{1) Molecular weight marker

(2} Complex of poly{(PEGs0-MA)a-Ne (Compound No, $3-OCIF [OCIF : polymeric
modifier=1:1 {(weigh ratio}, OCIF concentration during incubation: 3.5 mg/ml]

(3) Complex of poly(PEGsp-MA)a-Na (Compound No. 9)-OCIF fOCIF ; polymeric
madifier=1:1 (weight ratio), QCIF concentration during incubalion: 1.75 mg/ml]
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nodi fier=1:2 (weigh! ratio), OCIF concentration during
i ncubation: 1.75 nmg/m] 5 (6) Conpl ex of

pol y( PEGs~a- MA) a- Na ( Conpound No. 9)-OCIF [OCIF :
polynmeric nodifier=1:4 (weight ratio), OCF

wahseniesahi on during incubation: 0.875 ng/n
Non-nodi fied OCIF. Figure 3ashows the resul t%"%’é%“ﬂ“

pol yacryl am de gel el ectrophoresis of prior art 10

n@l@swlmﬁmwm@ﬁﬁd Nad 8y OGH[OEH 1 pbig heric

| ecul ar vve g ﬁfgﬁtg%ﬁéu??fti%ﬁiﬁ“@gg&ba“m'%eﬁgmg"ré'l]])
D! Grmiie: i poby{ KB sod- m)ﬂﬂta@?mmuwmﬁcm (O Hekific
ratl
AR E e e B Rikion g imcubapign-y g rpsimi]
(B Cdrimerdf-palyHP KGR Mi)a-Na{ Cﬂﬁﬂrouﬁ:&)-mc?ﬁ@tﬂ?qﬁﬁm pol}rmr:nc

ﬁ&ﬁ?‘?&&iﬁk\@ fﬂéi(@m&?m%ﬂm%dw[%ﬁ%awf O8I wd]

70 Ndo-h@digexhCiiecreri pfinu of the Rsrention (1) As
not ed above, one aspect of the present invention,

provides a copolymer or a pharnacol ogically

Rpaa ddlve tRabdulit B?S@S’Bmly h&Ride QAR cts pehu‘i’éls of prior grt

constitutional units one or structura

GPmplexafaf eﬂﬂ%‘-m@m}r@@% eanurueﬂmgemdmpwmmm in

Q‘&Jiﬁ;maggs\mjﬂgh are represented by the fornula (1)
| ow CH2 OAk-O | | mw

M@w@s@@@h@w}moomoomm 10 “wherein: M Ak, R
N EoRpld R Y
st r uuct ur al Paﬁﬁigﬁ\%lfﬁghem ﬁguﬁfﬁm‘@ Pnlgmreflcér ent
mogvaesd el (weight ralio)]
(3) Complex of pel{PEGse-MA) (AM-0530K)-CCIF [OCIF : palymeric
modifier=1:2.5 (weight mtin)]
(4} Complex of poly(PEGsge-MA) (AM-0530K)-OCIF [QCIF : polymeric
modifier=1:1 (weighl ratio}]
{10) Non-modified OCIF.

Yigtafled Deceripiion of (he Kurention

(1} As noted above, one aspeci of the present invenlion provides a copolymer or a
phermacelogicelly accepinble salt thereof, which contains, as conslilutional unils,
(a) ong or morc structural uniis whick may be the same or different From each

olber and which arc represented by the formula {I) below:

0
i

B
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ot her and which are represented by the formula (.fl);
5-CHCH C=O 13 OH wherein Ra is as defined above.
O these copol ymers and pharmacol ogically acceptable
salts thereof, preferred ones include: 10 (2) a

woolyuEssio or a phar nacol ogi cal |y accept abl e sa@bdpzo0400415
t hereof according to (1), mwherein the structural 004134

units represented by the fornula (1) and the
et ural units represented by the fornula (11] are

arrangedn R am f* 48 h\ L W.figadsg 0- head sequence,  an
alternating head-to-tail sequénce or an alternating

P e d RS AR ETusturianils which emyl be 8 same ohdifferehfrdra bdch
jcall bl |
(ofer SndCRARA éfmj{wé%’}‘%d %ﬁa @%&@:C ally acceptabl e salt

t her eof accordrng n- the structural

unit: represented by the fornmula (1) and the
structural units reprgsented by the formula (I1) are
arranged in a random equelice; 20 (4) a copolyner or a
phar macol ogi cal I y,accept abl _Sﬁl t thfli]eOf according to
any one of (1) to (3, V\,hefﬁ Al k an et hyl ene or
trimethyl ene group; Sfé) a cbpolynmer or a

phar macol ogi cal | y ac&ept abl®salt thereof according to
(4), 25 wherein ABc is an ethylene group; (6) a

copol| ymer or .a pharnmacol ogi cally acceptabl e salt

H%E’iea’oéﬁe 5 ?CE@% Qhkpesesapolypess ayd phaapaglogidally ei n m
a&copable BARARkeoR  préR cheb fich@s; 30 (7) a copolyner or a
phar macol ogi cal I'y acceptable salt thereof according to

(6), wherein mis an integer of from3 to 40; WD 20 O

€930 _EPeupolyatls ST natriieoltally st ionid L€ flee & £0REMY ),

of a, pharnacol ogi cal l'y dacc
whersingheyructyral pyits repypzentsd by ihe foemin () andebesmwtord uoin 6

. : |.ymer..or,. a
b SChu el e Pt Seoafhed B TR netaohegd srangnce,
pggliernaipzhagilriotail segueare éinanafemalify ricedsdgnimes dBhead-to-head
and head-to-iail;

(3)  acopolymer or a pharmacologically acceplable sall thereof according to (1),
whersin the structura) unile represented by the formula (T) and the stenetural saits

tepresented by the formula (I} are armanged in a random sequence;

(43 acopolymer or a pharmacologically acceplable sall therzof according to any

one of (1) 16 (3), wherein Alk is an ethylene or trimethylene group;

(3)  acopolymer or a pharmacologically acceplable sall thereof according 1o (4},
wherein Alk is an elhylene group;

(6)  acopalymer or a pharmacologically acceplable salt thereof according 1o any
one of (1) lo {5), wherein m is an integer of from 3 (o 50:

{7) a copolymer or a phatmacologicaily acceptable salt Lhereof according 1o (), -
wherein m is an inieger of from 3 1o 40:



(10) a copol ynmer or a pharnmacol ogi cally acceptabl e
salt thereof according to any one of (1) to (9),
wherein RI is a hydrogen atom or a nethyl group; 10
(11) a copol ymer or a pharmacol ogically acceptable

»al fnodrduesoeof according to (10), wherein R j 0
hydr ogen atont (12) a copolyner or a pharnaco oglaﬂfu
acceptabl e salt thereof according to any 15 one of
(1) to (11), wherein R2 is a hydrogen atom or a net hyl

ggoup .
O ept S b PRt lodilanf s HURLIPE! B9 Sk ckain 1o )
|‘i"ﬂ|‘11"=f’i'/ail Y dnjplegiref fomIDo(164) 2%lcc3Bpol yner or a
phar macol ogi cal |y acceptable salt thereof according to
any one of (1) to (13), wherein r3 is a hydro-yl

5 @¥Joupa cepolvck or g/plgnma:pmldgaoﬂiﬂ g:c?ﬁldﬂa Fﬂma‘ﬂowﬁﬁg & @Ws
the fornmul a - NRARs ereln
ﬁ%%%"gﬁ%ﬁgl oS %ﬂﬁg%or different and each

represents a hydrogen atom or an al kyl group having
frogml to carban ato 25 (15), a copolyner or.a
(7 A e &l 19t et il acsaibis sl Bosro beasiia epogo
AL (1) o8y, RhereBRiiS2 Rydivgh Qtavl mglrrﬁéiﬂy[%['uu?n al k- oxy
group having from1l to 6 carbon atons
copol ynmer or a pharnacol ogically acceptable salt
I e®bopBBHRE B NhatiBa
ﬁl@ uct uy PaI unit repr ecggon@tcgl %}9&%‘25 %%ﬂ;%e%ﬁ%ﬁ?ﬁ lao@ﬁ}
F@TI%SSFQY BEFNRWExy group having fromi1 to 6 carbon
atons and optionally at |east one structural unit
represented by the fornula (TI) in which It3 is a
WS r ok SPGB Er 0 RiERaiclpeicaldy scgenteble sadtihgyent acdpading 1o any
@ (1) in
B e KR ARARREH o6 o S s B B 00
PCT/JP20041004134 12 group and the structural units

SR i B Lt U By
t‘vﬁ@rcm%g@amrsihﬂmm 6 to 0:10; (17) a copolynmer or a

phar macol ogi cal |y acceptable salt thereof according to
(15) 5 or (16), wherein R3 is an al koxy group having

20 {Iddma cqpol}rﬁwcaratnhamdcomgzcamﬂﬁ):e;aamcgnm LyoTeE aGdording to any

cal lLyn.acceptabl e salt thereof cor |ngto
BRTRR (B g PO STy ip WP Srwiy mgitop! Lo
hatvingery @m godpoegrestarzt o9 atfonmuls SREMRS vwherein B and R are

Lhe same or differenl and each represents a hydrogen alom or an alkyl group having

10

+ from 1 10 6 carbon atoms;

1.:"
(15}  a copolymer or a pharmacologically acceptable sall thereof according Lo (14,
wherein R” js a hydroxyl group or an alkoxy group having from 1 lo 6 carbon aloms;
(16)  acopolymer or a pharmacologically aceeptable salt thereof according to (15),
30 comprising at least one strectural unil represenied by the formula (IT) in which R? is

an alkoxy group heving from 1 to 6 carbon aloms and oplionally at least one structural
unit represented by the formula (IT) in which R is a hydroxyl group, wherein Lhe ratio
between the siructural wnils represented by the formula {IT) in which R* is a hydroxy
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et hoxy group; 10 (19) a copolynmer or a

phar macol ogi cal | y acceptable salt thereof according to
(14), wherein It3 is a hydroxyl group or a group
represented by the fornula -NRR2' , wherein R' and
Wszoanagsiohe same or different and each repreﬁgﬂhﬁmgmm{w4
hydrogen atom or an al kyl igroup having froml to
carbon tons; 15 ((20) a copolyner or a

e and ﬂ&&?@a!ﬂl Vaits sepseseripd by e farmuldil of whide BT iian glkboy
(ghfhp havisp FRfd Bio¥kaffon! %ﬂ&ﬁ

represa‘gntged bifl IDt he for gﬁ?@?%éﬁﬂ%\%l C JL@:WT)S

group repremented by the formula -1 "T."P , wherein to

1, o RS S R

nﬂ:@tﬁllaﬂomn alkdxpghuphmd:ﬂgﬁm 1lededb@ngons;r uct ur al
unlt represented by the fornmula (11) in which r? is a
hydro---y] group, wherein the. ratio between the

£13)uca comilynumiot s phantpodaeralle dodaptablb ealf BERbd dcdrdib) (d &y
and the structural units

dr ox
: eprﬂsgﬂf' ég’)b‘fj'ﬁ]%ﬂﬁ st plkerpm hevimg T L e (reprhap alomes 5 ap
ethoregeng:ed by the fornula -NARS is in the range of
from5:5 to 0:10; 25 (21) a copolyner or a
phar macol ogi cal |l y acceptable salt thereof according to

(29) . a ot}‘phl?,ﬁﬁdr Bré adoldidany m&)sﬁ\als Q?alﬁﬁlérgl‘}fta%@bmgm &9,

ROREEE T B Bu et o g g“éo?e%qweapnteﬂ#we e ERId by

T S S SRR

Brap haybie fiome bigd gahon atamsa phar nacol ogi cal | y
acceptable salt thereof according to any one of (19)
to. (21), wherein R3 is a group represented by the
£8P ma eppolyracrer 2 piveresclpz wpuy erepae sollahertf agending o (19),

elorh ]ﬁlﬁ‘ﬁ%‘y{ 1@&%11@%]&& t%l l}}gﬁ% ?o%%” m %haﬂa iza

al kyl havi ng rom on a
20R msfssru [ lg fﬁmbﬂllﬂfﬂflﬁhﬂemfﬁ @R3R’ a:tcthmhmyned:ﬁiafpn!.

th f
fﬁ]oﬂ%%%%%% ﬁ?ﬁ{%%é %ﬁle%f@kgik&}%—?g %avm%éﬁeog? Buog oo
plems emm_:qalbw {dag oo smmlmmsmem ammmqmup
a.'hﬂﬁ&',hyé ﬂ?ﬂﬁ)@:}rgérgﬁl;e \’.%He-fan lﬂé‘ Hl‘ia‘ I:-gn YEEN LIIE 51915'211]1' unug

represented by the formuta (I} in which R® js a hydroxy group and ihe strectural nnils

represented by the formula (IT) in which B is a group represenied by Lhe formula
-NR'R’ is in the range of from 5:5 to 0:10;

(21)  acopolymer or a pharmacologically acceplable salt thereof according 1o (20),
wherein the ralio belween the siructural unils represented by the formula (I} in which
R* is a hydroxy group and the siructural units represented by Lhe formula (1) in which
R is & group represented by the Tormula ~NR*R’ is in the range of from 4:6 Lo 0:10;

(22}  a copolymer or a pharmacologically acceplable salt thereof according 10 any
one of (19) 1o (21), whercin R is a group represented by the formula -NR'R®, wherein
R* and R are (he same or different and each Tepresents a iydrogen atom or an alkyl

group having from 1 (o 6 carbon atoms;
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5 (24) a copolyner or a pharmacol ogi cally acceptabl e
salt thereof according to (23), wherein the group
represented by the fornmula -NR4RS5 is an am no group;
(25) a copol ynmer or a pharnmacol ogi cally acceptabl e

o8 doodiaedopof according to (23), 10 wherein i
represented by the formula;aNR R5 is a di ne%%ﬁflﬁrﬁq}rqolﬂ

group; (26) a copolyner or a pharnmacol ogically
acceptabl e salt thereof according to (14), wherein R3

é‘ﬁs Q?rrg%g%y% aﬁ eﬁw}gcei{é%ﬁ ISE l? ﬂQ%er e%rf: “85%?“85 "o
Eaapf {19)4h éﬂéa wheRdn ke @mp-rqrrnmmla lbp um;iamjtla glrm‘aﬁ;slaglaﬁ&)o
%ﬁ&g aal%’gﬂ]@cor |g§m‘%t arlrar_:rjac ﬁ%@’%g ?Cfgp(gﬂ? \?vlier ein

the ratio betvveen the structur al unlt repr esent ed by

20 f rrula an th stru
K28, & coneBlEofs Mt Bibingicaly pcHHIRRE bl itos agepyding o (23),
ﬁmmuhﬁagmﬁpm;mlaﬂec(%ahe ﬁ.:ﬁelaomfle‘ﬁs 84 arflino group;
phar macol ogi cal |y acceptable salt thereof according to

(2S), wherein the ratio between the structural unit

(ZNT 5 EipioBhed¥r dﬁ]ﬁnﬁ%[ﬂg&ﬁuﬁ lac)ceﬁtﬁlﬂc §di@heréor spLdriing H{(Z_h},

unlt ngesente theformula (11) is in the ran
Sfhereindas groyp %ﬂarﬂiﬂ%eﬂ Rydhyg fosmuls R \RTEF a gimeghylamino gmup.
pharmacol ogi cal | y acceptable salt Ihereof according to

&28) wherein the ratio between the structural unit
¥r e Erpelymengr & plermesolpgically acrepiphle safdhersofagermding lo (14),

%Eﬁ,ﬂ[e’qggg ' the formula (11) is in the range
of from 2: 13?({}0%?5%“8 1.2 30 to 1:6; (31) a copolyner

or a pharmacol ogi cally acceptable salt thereof

or
EE Lk e e ihomm BRREAY AOEp R 1 RIS 0 1
§-ﬂiﬁﬁﬁmﬁlrl&¥1ﬂmmﬂ -2-eppewd gioep; by the formula (11) is 1:1
or in the range of from1:2 to |.4; W 20411085500
PCTI JP200AI 004134 1-1 (32) a copol ymer Ora

far neepllygiscat 4 phamoeeizimblleacsepithls d::rﬂrlbﬂé-:-fam:ﬂg MGt 0

G0 (15 2 ik B R e R0 bl B BRES R 56
({Sﬂl)lladl'}@ntpﬂiaymmlunﬁ pfresenmd b} (@ifomily(IRCLRPhaRhE of

regf according to (32), wherein the average
grlgé1 SfﬁSm ynmerization is in the range of fromb5 to

(29} a copolymer or a pharmacologically acceptable sall thereof according fo {28),
whcrein the ratio between the structural unil represented by Lhe formula (T} and the

structural unil represenled by the formala (II) ig in the range of from 3:1 to 1:8;

lf’."rﬂ) a copolymer or a pharmacologically acceptable salt Ihereof according Lo (28,
wierein the ratio between the stuciural unil represented by the formula (1) and the -
stnrctural unit represented by the formula (II) is in Lhe range of from 2:1 to 1:2 or 1:2
o 1:5;

(31) acopolymer or a pharmmacologically accepiable salt lhereof according io (28),
wherein the ratio between the structoral unit represented by the formula (I} and the

structural umit represented by the formula (I1) is 1:1 or in the range of from 1:2 o 1:4;
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(34) a copolynmer or a pharmnacol ogi cally acceptabl e
salt thereof according to (33), 10 wherein the

aver age degree of polynerization is in the range of
from5 to 20; (35) a copolynmer or a pharmacol ogically

sarapigeie salt thereof according to (32) PEEIBLN o112

t he average degree of polymgrization is in the range
of from20 to 30; 15 (36) a copol yner or a
pharmacol ogi cal | y acceptable salt thereof according to

(32 . a cwﬁﬁfxﬁmrh?ﬁmﬁws&l@%q&ui%s&?sbg sam'aeé g%'aﬁys

inthe range of from3 a copo ymer
$maPhES i G warrip thewepea Bemezof polynededion fis i deonaged
bR Yo 2gppe of (1) to (31), wherein the Stokes radius
thereof 1S 9.3 urn or less; 20 (38) a copolynmer or a
phar macol ogi cal | y acceptable salt thereof according to

((@ (%]:ﬁfrﬁér%r L gﬁ ﬁﬁcﬁl@%ﬁlaﬁ% l‘tE a@gﬁs ﬁl:cm%m E té?s.qﬁ

a‘dmam thio lawersgel degteh ef mﬂ)jﬁmﬁﬁﬁﬁmﬁs figtht mn(;é%&)ﬁ'um 25:- yherein
the Stokes radius thereof is 62 nmor |ess; (40)-a
copol ymer or a pharmacol ogi cally acceptabl e salt

{84 e afcoputpogrd 8 thﬂaéo?@icauym:epﬁhn silhmanbﬂiée&dfngdd B3),

| ; 4 I
SThEFAE g gt Ao abiolymaphcna i Bk pdee ohtem 88 fing t o

(40) mhereln the Stokes radius thereof is 3 1 mm or
a copoj yner _or phar nacol ogi cal

(550 ot S phabmacsiosnely eRepighie ool Bompot ackprding 32,

tebtRrefit Gl @6ers@dictiSe toysalﬁﬁémh@umm helﬁgém&ﬁ 20 {op. 1. 5

nmto 4.7 nm WO 2004/°085500 PCTI JP20041004134 15
(43) a copolynmer or a pharmnacol ogi cally acceptabl e

t hhmﬁwaﬁeaﬁﬁmﬂ&wg@caﬁ?@mmﬂm@Jlﬁm&em%co?&mgﬁﬂaﬂ

iys thereof is in the range of from3
h‘fhﬂ‘% e averageydegree eﬁcﬁﬂm«?ﬂmm%@nm offrom 30 o J0;
phar macol ogi cal | y acceptable salt thereof according
to (1) wherein; mis an integer of from3 to 100. Al k
{%Pr o8 erredrmes oby Ryrwaslagiollp aeaptobly =41t Deresf according & dmgn

3hOBF() B3R Rﬁ%ﬂ&%&ﬁ@:m&é@fﬁl%g ﬁf,,eon fosgnd each

represents a rogen atom or an droup
having from1l to 6 carbon atons, and R3 represents a

ok topsnfliGy o Alboll &Pﬁépwaﬂ%g%@wh@%aﬂﬂﬂﬁg? Rerie b 6p
@ﬂefﬁhyihl?— Btelesgndiupthersef is 7.3 mougr iess;

(39) 1 copolymer or a pharmacologically acceptable salt therecf according to (38),

wherein Lhe Slokes radius (hereof is §,2 nm or less:

(40)  acopolymer or a pharmacologzeally acceplable salt thereof according to {39),

wherein the Stokes radivs Ihereof iz 4,7 nm or fess;

(41}  a copolymer or a phamacologically acceptable salt thereof accerding 1o (40),

wherein the Stokes radius (hereof is 3.1 nm or less:

(42)  acopolymer or 2 pharmacologically acceplable sall thereof according to {27,

wherein the Stokes radivs thereof is in the range of from 1.5 nm to 4.7 nm;
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represented by the formula -NR'R5, wherein R4 and R$
are the sane or different from each other and each
represents a hydrogen atom or an al kybgroup havi ng
fromlto 6 15 carbon atons that nmay optionally be
wwbRhidsedeed W th one hydroxy group; (45) a c

or a pharmacol ogically accggtable salt thereg{ﬂ:}‘lﬂ;éH';}?'FU'M”4
according to (1), wherein AA- represents an ethyl ene

‘group, r reproe ntv a hydrogen atom f:2 represents a

hy he ratio pof t structyral
Sﬁ)t §h(§%i ?Eor rm%Fgg HR:GH%P?HH aﬁ?ﬁ“&fﬁﬂg%@ﬁéﬁgﬁ’ e (37),
rebeied) the Repkesiadiug theso bis amthe dige bdrom einBES)2 hleardni t S
of formula (I1) wherein R represents a hydro. _y
group and the, units of fornmula (1I) wherein R3

(&Pr es evpolymeer geavunfingdiephatohabloBicallpacrediUhEsalt R QEY Si S

rati re. selected fromthe tollowng; 25 (1) mis
F‘?éghﬁ%g't%ﬁ)l%,ﬁ“ﬁg' is a hydroxy group, the conposition

rat i omiisaninfegainst o3 ten@] age degree of pol ynerisation
30 to 40; mis from28 to 38, R3is a

is fr 0 i) ]
hydr 0399 THRIstRgts “'Hﬂﬂéﬂ% BISYR havvig:fromlile Gicarban alomad t he

aver agtadatf L the barkObHMBrb & Akt Sh r&prds Ay & erQen]aEdm or an
é_l mis,from6 to 16. R3 is an am no group; the
Rhagingfm &g Gearbon ypmer enk 30 average degree of

ol vt . ) SR 5
o, Y "Bkt Nyfncss it sh Ut bl ol hon 1 0% b
PIRES Giaf may opliongliyyby fbsiiwed with omehydsexygroypoby@mis at i on
kﬁ%“js o - . 2 b I R% L S
1- arrf lﬁ?— - p% E)pl)-glﬂlgi ﬂg?%?ﬁ’?’é‘t %l[efgcfmg%oglﬂt]ﬂ? TR glf ﬁ'(gtaefﬂgi from
gach ol pandrachirpreseps Blkwgrogen otommylay atyl sratp invidgrda DO 6
; J P20041004134 16 (vi
B G e PR e el e bt oot )
hydroxy groups, the conposition ratiois I.l. the

I iLsati i,s f 0 to, 40 d
(4" HEnHIpeF, LinaR KR Ale Bl R aierwiae g
¥hereirk srpogtns tredhfleemurangi Abreprd-nnydivhkye-goeups? t he
L tig ig3l:1 th d f
TS e AT T OE i
et (M (thescofn®silipw itio) anmhiarheré Fedéani0 the Qatfthe i n iuﬁluﬁlilts of g
no ar oup, .t onposition ratio is 1: an
TG () AL OR r 2 Rne § it on 10 i Piermgi(9) 15,
¥heoyin B reprdseinian Groinp othés thEBhydso3qiR Gty 8R iz 9Mod Petel-A04
dr.0 rooups, the
o IR dkiR E:

(i) m is from 6 to 16, R* is 2 hydroxy group, Lie composilion mtio is 1:1 and the
average degree of p-::bl}'meﬂsaL[l:m 15 from 30 Lo 40;

({ii}  mis from 28 to 38, R? is a hydroxy group, the composilion ratio is 1:1 and the
average degree of polymerisation is Fom 10 to 15;

(iii) ~m is from 6 10 16, R* is an amino group, the composition ratio is 1:1 and the
average degree of polymerisation is from 30 1o 40;

{(iv) mis from 6 10 16, R’ is a dimeihylamino group, the composition ratio is 1:1
and the average degree of polymerisalion is from 30 to 40;

(v} misfrométols, R isa 1-amino-2-propanol grovp, the composilion ratio is

1:1 and the average degree of polymerisation is from 30 1o 40,
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10 conposition ratio is 1:1, the average degree of
polynerisation is from30 to 40, the hydrolysis ratio
is 3.1:6.9 and the copolyner is a sodiumsalt; (x) m
is from6 to 16, R3 is selected fromam no and hydroxy

yioopessdie conposition ratio is 111, the ayefaS&umoarss
degree of polynerisation igsfrom 30 to 40 and the

drolysis ratio i;s 1.4:8.6; 15 (xi) mis from6 to
%) Ry 1§ om &1t@ 46, 13 selssicdifiom sborndh hydiowy grpupsoshy

%Mﬁmnmﬁv is €9 m@%&dg@@cﬁé ?Eﬁpo'lrfncl'rs lensipﬁoﬁ\é%rﬁgﬁ and Lhe

ree of pol ynmerisation 30 to 40 _
h ?@F'?@‘E’&‘h iois 2.9:7.1 and the copol yrrer is a

| LS Rorh 28 (o 16, k7 ifbelcied EOH fuifdartGiyafoRy bRl 21 NO

group, the conposition ratio is er age
eunpoesiop falieds Yaelhe sverdgo Megrse 6 polpmGisepnIOfroMA0(x LS hnd the

0 16, R3is selected fromam no and
h@éblgséﬁgﬁ%pé’ the conposition ratio is 1:2.4, the

Guiidr amds Dy 28 & 3, RY il aydbmeihgladminonproup, ik @oingEsitich 260 RN

dr ol SIS ) mis from6 to
&%elh "r':mue’ %aiﬂﬂ&ﬁ%“é'ﬁfﬂg“aﬂﬁ chi/%roxy groups t he

{m}masuﬁ ﬁrm ﬁmam ®>iisselec@d ﬁoﬁdﬁﬁnm uﬁ
0 to 30 and 25 the drol ysis

i sati,on from
iy Hy“g%f’% s 1. e © T%iAES dpseeatpplymeasiion strom3lia o, the
bekalotienib fsB: ammmaﬁdpdmﬁ&rwscﬂiwml t he
nposi.tjon a{t%% &?—F t he avera e degree of
GO R &SE s unta. B il S o mgmmd Mookay Bywpes <
Eonipositivs rabio %5 01, 1he a(@éhﬁgk dé’@réasnffphﬁﬁ’l']aﬁsailﬁnkﬁﬁ'oﬁ{\éb% 40 and the

el ected fro no and hydroxy "groups, the
]i &ﬁ‘ﬂ‘%ﬁlrrgagg]ﬂo is 1:2,4, the average degree of

R0l YR otk b &1, R isrsereha@rrsﬁ dﬁﬁetﬁﬂ]%u&-*&ﬁci gy&w %rab pb. the

ratio is Q0,5 5:9. 5: (xvii) mis fro

Enesitignratip il hithery=eat desyeir S ey lymecention ixfiven 30 to 40, the
SRR GiiOR LPF A Ond e Lopdd mgsoa T agie degr ee of

plyrrerlsatlonlsfromZ he hydrol ysis
¢HY | an isdrem Bigley P WWG@ LPEFbIMA0ato %1100, 4ndliha

ﬁrmﬂd%gﬁe&ldﬁlpglpmgh&ugﬁgﬁﬂglxtamlﬁ R3 is selected from

am no 0Xy, groups, conposition ratio is
(@uQ A istfppm @tpe}ﬁagemaelgﬂaéfmﬁ appdnoy/andhivd@icy proups ter om 20

opahiBifiug 110 MY Rkt B Bl aedolhretisqliof oy 5 K nd
lgebm@l}mshgms 0.4:9.6:

(xiv) m is [rom 6 to 16, R’ Is selected from amino and hydroxy groups, the
composilion ralio is 1:2.4, the average degree of polymerisation is [rom 20 (o 30 and
the hydrolysis ratio is 2.9:7.1;

(xv} mis from 6 to 16, R’ is selected from amino and hydroxy groups, Lhe
composilion ratio is 1:2.4, Ihe average degree of ﬁnlymerisalinn is from 20 to 30 and
the hydrolysis ratio is 0.9:9.1;

{xvi} mis from 6 Io 16, R” is selecied from amino and hydroxy groups, the
composition ratio is 1:2.4, (he average degree of polymerisation is from 20 (o 30 and
the hydrolysis ratio is $.5:9.5;

(xvii) m is from 6 o 16, R’ is selected from amino and hydroxy groups, the
composilion ratio is 1:2.4, the average degree of polymerisation is from 20 (o 30 and
ihe hydrolysis ratin is 1.3:8.7:
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5 conposition ratio is 1:2.4, the average degree of
polynerisation is from20 to 30 and the hydrolysis
ratiois 1.0:9.0; (xx) mis from6 to 16, R3is

sel ected from am no and hydroxy groups, the

s@megisssoen ratio is 1:2.4, the average degrgeypboosnesiad
pol ynerisation is from 20 tie 30 and the hydrolysis

ratjo is 0,8;9. 2; é‘% mis from6 to 16, R3 is
$EYitik g Tomyhivalé; Rois oo pingraod bydraxstasoups, ﬂm

Gemp&Slido Rife 5at3 0 mesav&ra%e ?cdgr%%? g@lgﬁlr ﬁ%ﬁmﬁﬁgﬁ fo 30 and

pol ymersalion is 'from?2 ySI'S
the iydrolysispatie 5 140:6.Lxxi i) mis from6 to 16 R3 i's

TN ol fon ot R0 e RS Kol s RSty s
gomporitdingatic isrl:3.4 ferayena@depeze 30 palpaicrishfior ja drohy 20 1l30%ihe
rl]?ctﬂevgst—d%:s]r%n@isfiﬂﬁéx' ii) or is from6 to 16, R3is

cte

sel fromammno and hydroxy groups, the
(ﬁ!oaﬂp oBi i from & @tli6R Is selecledroni MiGind\whd RER0XIGIEIRR

0 from20,to 3 thehdrol SIS
S0iKRlca 304 123448 el iPge o of PalTerisetion§ Fomaza g 30 and
ﬂellgdtudamsfmﬁnﬁsmm and hydroxy groups, the 20
03|t atl S t he, aver age degree of
E’Sﬁni/) 1P§“j1?ﬁﬁ]h%'ff0&1 aping g h J?ﬂﬁfémg%wa%u s
mﬁpmucm rﬁtl@@s’)l N, i1 abdr@dd b gbe of folyiRerisafiorsis KRB0 BH AR
?1 nd hgﬂﬂéogy groups the conposition ratio is
ﬂéﬂ? rolshdmt getdegree of pol ymerisation is from 20
(‘5511$0ﬂla-§‘ﬁﬂmtmﬁ 1HNJQ£EYE%[E§ Eﬁ:ﬁ{ ArfRinb §n@hfhrrrc]&g%: @é the XXV1)

rnis me6 to , RB3is selected fro
ﬁ%ﬁ"lﬁ&!&?ﬂ&w& 2. 4t H@ verasiseee PbpPlymetiselions's from, -41 tc- ffend

By MoRsHeslieg 10fg pol ymerisation is from 20 to 30 and
t he. hydrol ysis ratlo is 0.9:9.1; (xxvii) mis from®6

Eiigin g 6deRedt dueeacishizom roina metl kygltry)gyougs.obms,
SiposiOEAR i L2, U s et nfipo GBI 285 BAE 56 it
Fh&tht‘r"éff'lﬁlﬁlﬂl?%"@ EX)Mi) mis fromé6 to 16 R3 i's

B cn b o B0 A g bR t0n) Bnos,
BRRATIEION Saliniin b 2ids the pomag Glegroe 8Dpedyrkrishitva mfmhncﬁt)ys BBand
(1@l lySis Qatil 191 3i5. 000 20041085500 PCTI JP20041004134 i

(xx¥} m is from 6 to 16, R” is sclecled from amino and hydroxy eroups, (he
composition ratio is 1:2.4, the average degree of polymerisalion is from 20 (o 30 and
ihe hydrelysis ratio is 2.4:7:4:

{xxvi) m is [rom 6 Lo 16, R is selected from amino and hydroxy groups, the
composilion raiio is 1:2.4, the average degree of polymerisalion is from 20 1o 30 and
the hydrolysis ratio is 0.5:9.1;

(xxvii) m is from 6 1o 16, R is sclected from armnino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisation is from 20 (o 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, (he
composition ratio is 1:2.4, the average degres of polymerisation is from 20 (o 3¢ and
the hydrolysis ratio is 0.7:9.3;
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(xxix) mis from6 to 16, R3 is selected from am no

and hydroxy groups, the conposition ratio is 1:2.4,
t he average degree of polynerisation is from20 to 30
and the hydrolysis ratio is 45:5.5; (xxx) To is from

%o Rodfessolf3 1S selected fromam no and hydr oy %?ﬂgﬁﬁ"m

the 5 conposition ratio is}:2.4, the average
of polynerisation is from20 to 30 and the hydrolysis
(edix)omiis fram 4:18 16, R’(:xwlac)adl ffomi Smiho and l@drmylﬁgupaah.t s

Q Q ,and dr ox

SEBALER el 208 B2 B0y Upete? lodlBi R on 8 Bomertgp 30 and
pelhydehistaitiocn 4i55.5;r om 20 to 30 and the hydrol ysis
ratio i.s.0.7:9 110 ||)m|sfom6tol6 R3 is

BBt opasimn 8 1hamids eﬁr&tqﬁ FO{gE0ups, the
CORFBRioh kD i§ BLj40iNe Svdkage: B@ @}tﬁérﬁﬂﬂmﬁﬁ%ﬁlezﬂs 30 and
ol isatjon_is from 30 and the hydrolysis
Mgr%[ygl%a@@zg {’XXXIII) mis from6 to 16, R3 is

Cha@éifrch mpfgar

mosm ong:n;??]om?ssml&lﬂh , the aver dge “JH??“&’% o
FRIMEATHIOR £330 9k 2ids the patpgealegige shpalyrerisadon i &amy:@no B9 sids

ﬂt%%@mly&sl’aﬂ%]?ﬂ@zgixxs' v) inis from6 to 16, R3 is
sel ected fromam no and hydroy groups, the

E"éﬁhb@ |1-=t from e l$, R iisselecd from dwineomst Iyygeoxg egpups, b

N
POMRRDh 30 2,47 SO hoble bt i HERT0NR 5b B
@é%‘é“?b@ﬂﬂ’@nﬁ&ﬁt% and hydroxy groups. the 20
t h
ST it BRAG T cholyd ol B o R ot s
Femposilipg radiods B2, thé averige dagncs of pobymdaistifonlis froiR30i16 30 and
&gng @g&staru%rﬁ mgrho and hydroxy groups. the

osrtion ra o I’'s 1.2.4. the average degree of
(;ekryhem isein Hie 16 B iseatedsd fmm&ﬁmami:d hiy vz pabinpd mn s

LRI R I h‘&?{?"ﬂg‘n‘tﬁ It‘i%%%%‘i’%{%ﬁg@]ﬂaﬁ digm” B0 Fadd®

thehpﬁe]jmnmm-:-rmﬁﬂ'—‘i s about 1:3, the average degree of

ner.i atl rom 20 to 30, and the hydrolysis
6“%‘1}50'“1‘% gnflg 15%{1%% %ﬂdrﬁq"%ﬂmtnaﬁ%htﬂaﬂhfeﬁ/mm g

amipesitiesitio &M 24] (O xR @e%ogrumﬁﬁuuntlmcm 20 10 30 and
1%0 S|t|or1rlih%|sll the hydrolysis ratio is o
yolgsis o i3 &8 lokes radius is 9.3 rim 30 or |ess;

008) X0 is o6 for BRGs'Ble A1 7R ahh 0
gnd }/dlrsox gr oups, lst he b oSl GBSy LLRER, HY

CD].'IIPOSI 0N ralm is'1;2.4, the everage degree of polymerisation is from 20 (o 30 and
the hydrolysis ratio is 1.9:8.1;

{xxxvil) m is from 6 to 16, R? is selecled from elhoxy and hydroxy groups, Lthe
corposition ratio is about 1:3, the average degree of polymerisation is fiom 20 Lo 30
and the hydrolysis ralio is 3.1:6.9;

(xxeviii) m is from 6 o 16, R? is selecied from amino and hydroxy groups, the
composilion 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 lo 16, R? is selected from amino and hydroxy groups, the
compaosilion ralfa is 1:1, the hydrolysis ratio is 1.4:8.6 and 1he Siokes radivs js in the

range of from 3.1 1o 6.2 nm;



conposition 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 um WD 20041095500 PCT/JP20041004134 19
(xI') or is from6 to 16, R is selected fromam no and

hyals@xdesgipoups, the conposition ratio is 1d
hydrolysis ratio is 1.4:8.5¢and the Stokes ragi'ﬁ%ﬂ?%“mm

in the rangﬁe of ,from1.5to 4.7 nm (xh) mis from®6
t{tél) 108 is frem £ 10 16, Roiselected Srmaninmargiidiesyl gonys, dreou ps

Eésﬁﬂm@éistlllo [he l]CI- sis%aéb &].",l 4@?3:@3{%%%{& 1'§E[11].‘_i 1§ é%t‘hej

and t he es radius Ts
(meuofﬁnmulsﬁmﬂéhm to 16, R3 is selected from am no

cOo 05|t| rati o i s , the
108, BORORG G184 ke SRR BRRO bty Bt &
3 ?ﬂ&pumlﬂﬂmﬂm 8dd; thgOydoolvisisirLions iL.4:8(6 mahtee $10%keEGadiitSis B nm
§§k§§ted from am no and hydroxy groups, the
conp65|t|on ratio is 1:1, the hydrolysis ratio is

I{Jﬂﬂ)&lmrfﬂhmmﬁlﬂn?(ﬁ&-lﬁaeﬂ Hﬁmlaﬁmﬁi atd Rgdrox f%mﬁ MSfhe and

% ivl..mis fr hc?év is selecte m am.no

REPRRE SR 15 ydin Slsemér‘rﬁﬁow i Stekes gadiusis 7 8mam

oy bl ysi s ratlo is 1.4:8.6 and the Slakes radius is
anot her

L.m, 15 qr . 46 As not ed above,
10 i’é‘BBc'P %’:Fl" Beo Liiéé‘rﬂ(e ?ﬁmwwﬁh}'\éﬁr&wamhwer
@nmpusmmrrmpehqgmsa drlydis eARLAPL S Al thd ) eﬁ?%clms is 6.2 nm

obt ai napl e by subj Ecti nw one or nore carboxy
Ahtyafite noieties of formula (111) in a copol ymer

kg hin SR 1516, RS ls?sQ]eet@@ﬁbintaH{,ﬁcg h,h,gga,ﬁﬁ%, géaqh Qone or

noré structural units e sa
Srmpesitionmatio s Al edie Bydrelvsia Fﬂtl&rﬁj WiScnd S lokes raidusris €@ nm

15 Byictdre formula (1) below R | -CHz--C (1) (;Na
[(Alk-OR2 11 m

(#6)  As noled above, anolber aspect of lhe presenl invention provides a copolymer
¢r a phormacelogically acoepiable salt thercof obtainakle by subjecting one or more

carboxylic anhydride moicties of formula (I11) in a copolymer which contains, as

20 conslitutional unils,

(2} ons or more structural vnils which mey be the same or different from each

other and which are represented by the formula (1) below:

H'I
—CHy—G—— )

CHj,

{}}{hlk—ﬂ}ﬂz

m, Alk, R' and R? are as defined above, and

25 wherein:

(b}  said siruelural undt comprising a carboxylic anhydride moiety of Formula (11):
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25 wherein: in, Alk, Rl and R2 are as defined above,
and (b) said structural unit conprising a carboxylic
anhydride noiety of formula (I11): wo 20041065500
PCTI JP20041 004134 20 -CHCH O ~, ~o [IIl) to One O
waadphi ons sel ected fromthe group consi gt
i(ﬁﬁ%ﬁ?{{/dr olﬁysi s, (ii) emonglysis, (iii) am']r§1 'ng?ngfnmm
and (iv) alcoholysis. 5 O these copolynmers and
phar macol ogi cal |y =iffle—sel | s thereof, preferred
ones are; (47) a copo yrrer\or a pharmacol ogi cal |y
acceptabl e salt therg&gf according td¥ke), 10 wherein
the structural unp® re ent bytheforrrula(l) and
the structural unit represented by the fornula (I11)
in the copolynmer are arranged in an alternating head-

O RS st B Bl S S A PSR

or an alternati n? m xe

Regwnelysis.4ii) amirglyeisand év):adqmdxbwmar or a

phar macol ogi cal |y acceptable sail thereof according to
according to (4-6), wherein the ;lructum wunit repre
:enl e@f ﬁIySEtdupaIﬁfmmmahmpI(aﬁ)]acmmg:dahg accBjilEble bl Werdd pre ferred
Bﬁagra%sented by the forrmula (I1l) in the copolyner are
arranged in random sequence; 20 (49) a copolymer or a
phar macol ogl cally acceptable salt thereof according to

09, PR e el Bt ok oSl 1o,
phaman@mgmm kehiy repee@ié iyl mAT ﬁﬂﬂnhla'{ﬂ ﬁﬁfﬁlﬁ lsm@.ﬁﬂdjnng to
acco ereln IS an e ene I ou
‘%@ diy ‘@%{P&FW the: cpPRLYIEE 8 BNEA| I I ya a}ee@gwagpvéa
&elictad hdqaemfameﬁﬁﬁhgmaa-m @l ¥equen@ o fn Q]‘i’e@aaﬁ? mind) -

ere n er of from3 to
%BSB%WHE‘FQESP g’“’ﬂﬁ‘ﬁi& ®i¥ical Iy acceptabl e saI t
thereof according to (51) 30 wherein in is an

eger of from3 to 40; WD 20041085500
| m]&%mﬁﬁpﬂmacmﬂymﬂy acceplable sall (hereof aceording Lo

according i (46), vahersin the siructoral unil represenied by the formula (T) and the
stnzctural unil represented by (he formula (TIT} in the copolymer are arranged in

random sequence;

(4%)  a copolymer or a pharmacologically acceptable salt thereof according lo any

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

{50)  acopolymer or a pharmacologically acceplable salt thereoF according to
according to (49), wherein Alk is an ethylene group;

{(51)  acopolymer or a pharmecologically acceplable sall (hereof according to any
one of {46) to (50}, whercin m is an integer of [rom 3 10 50;

{(52)  acopolymer or a pharmacologically peceplable sall thereof according lo (51),

wherein m is an inleger of [rom 3 to 40;
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21 (53) a copolyner or a pharmacol ogi cally acceptable
salt thereof according to (52), wherein mis an
integer of from6 to 16 or 28 to 38; (54) a copol ymer
or a pharmacol ogi cally acceptable salt thereof

saraudisBgot o (53). 5 wherein mis an intege

6 to 16; (55) a copolyner o a pharnmacol ogi cg??{'/ﬂt"{d%mm
a@gept able salt thereof according to any one of (46)

t16°X 54)CCPURBFTSN 3 phermagolggipglbracerpkablstselihereofiacretding to (52),

gﬁl%ﬁhnﬂigaﬁﬁ@ga@o%?b¥’dﬁufojgé§3§lhar macol ogi cal |y

accept abl e salt thereof accordind to (55), wherein R
is a hydrogen atom (57) a copol yner or a

' sal h of accorgdin

ol a3 pRRRERbARIS oD Boleble¥h BRipofipentc (5,
HIsrainm igamistaged ofdrooudlo 5 (5C~) a copol ymer or a
phham acol ogi cal |y acceptable salt thereof according
lo (57), wherein R2 is a nethyl group; (59) a
:(ﬁ)ﬁol 9|¢Wﬂlm¢ra&_r pbl!ﬂ'ﬂiﬁﬁcﬂhgigiélg&b&c}ﬂaﬁl?@?ﬁ%?ﬁ??&é(%?ggng (0 any

[ accardin .an one o o .
v‘dﬁgﬁe@ﬁ) BRER Ao gt it hvirdaca 2o Fearteia s

represented by the fornula (1) and the alructurel

E%H'r)t gbt ailned bg Eub' ecting one or nore stru ctnral
t s COHPLENE O § BRRTTIRsfoRicsls ARCoBiADIA BHIL herepkaceiag (o (55),
sehehri RUs & hediogdieughoup consisting of (i) hydrolysis,
(ii) amonolysis, (iti) amnolysis and (ivV)

al coholysis is in the range of from 101 to 1:10; 25

) & cY BB4 pRtirmacdld}ada '
gg?t t%???% acclé)'_rdizng to ( g?eﬂ%vaﬁgrﬂe%ﬁ e rrgﬁkgumy
BES (AR 10 MPhoyherein B; i a hydroges #pwmez emety] Bypuphe f or nul a
(1) and the structural unit obtained by subjecting

or nore structural units of formula (Il1) to - one

8"{}"- ot @PEEET Ponehisecadneicllf asaplotle sai (bupofeonwiliag inG7),
%g.@ﬁ.)nfliygﬁ,g[hyfp%l._g%;(i i) 30 ammonol ysis, (iii)
i

am nol ysi s and al coholysis is in the range of
from3;1 to 1:8; (61) a copolyner or a

r ' e_salt ,thereof according to
PE5) TFCRpamEEald shaRGaBRhR s A Bint SRSt BERH i ey
PR éd@ne ’_’é’ﬁ).gﬂiﬂtﬂheth&pﬁﬁnﬂe&ve@ﬂ)heand:mﬂaeuni&&pruﬁhtbﬂ the

. iNng.one.or. nore structura
ks Ot} 48 Cue bl o 0 B B By et ol
afilgmna ([IBlodene 2P more reactions selected from he aroup censisling of (i)
hydrolysis, (i) ammenolysis, (jii) aminolysis and (1v) alcoholysis is in the renge of
from 10:1 10 1:10;

{60  a copolymer or a pharmacologically acceptable salt thereof according to {59),
wherein the ratio between the siructural unil represented by the formaula () and (he
structurz] unit obtained by subjecting one or more stuctural unils of formuln (M) ta -
0ne or mare reactions selected from the group consisting of {i} hydrolysis, {ii)

ammonolysis, (iii) aminotysis and (iv) alcoholysis is in the range of from 3;1 t0 1:8;

(61) acopolymer or a pharmacologically acceplable salt thereof according (o (59),
wherein the ratio between the structural unit represented by the formula (I) and the

slructural vnil oblzined by subjeciing one or more siructural units of formula (1) o
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one or nore reactions selected fromthe group
consisting of (1) hydrolysis, (ii) ammonolysis, (iii)
am nol ysis and (iv) alcoholysis is in the range of
from2:1 to 1:2 or 1:2 to 1:6; 5 (62) a copolyner or
ddial, | ogi cal |y acceptable salt thereof '

to (Ségﬁﬁ@v\her ein the ratiosbetween the str u??ﬁ?%ﬁﬁ&g““
unit represented by the formula (1) and the

$ne QcmuﬁaﬂﬂﬂuwﬂtSﬂeMﬁmdhnganasﬁnm {ip hedrolysigm(iip

reactlg’% (jslgl ol Sfﬂrlg ﬂfenhéljgﬁés ’Egli]rﬂs’iagﬁe‘iq%&“?}’féelﬁlzm
Hy2iwodl:§sis, (ii) amonolysis, (iii) aminolysis and
(iv) alcoholysis is 1:1 or in the range of from1;2 to
10 1:4; (63) a copolyner or a pharmacol ogically

ﬁlje Pt atgobynsa Iut' a pﬁnemaﬂogmqsa békiap@blE Qalﬂmureur%eorern Q&g_ib),
31 fﬁ %] \{\‘hg ‘rhhe aver age degree_of palyneri zat [
et 0 Brs S e Syl genrbnted By (e dyrimil @
@rm-:aumhmimmﬁieag Setjd¥ing 6HERARE fniflrdl uhn%ﬁeﬁnm? (1) to

accordin wherei n the average degree o

BBF rFBeTr ?%Pﬁ'i' 5?1§°t‘1"dnﬂ"i’fﬁ SierZaprpecontisiing oh{ibhydolsds, (065) a

QRRRNYIFEE, 1) aming ,

t her eg{‘maécor di ngﬁsgﬁ’@gﬁm@i&%ﬁﬁﬁﬁ?@ rgﬂa%a‘:lrtfmm 1210
ree of polynerizationis in thée range of fron15 to

20; (66) a copolymer or a pharmacol ogically acceptable

sal t thereof according to (63), wherein the average

§2)r R CRPPLYRSK ghrpliapmacoingically aoscplabde sadirtbereaffacdarding Runlyo

8hk ofda5)(

accegﬁ%s??z;a’rwﬁ*&%%ﬁm%ﬂ@ BREITRE AR Rl e pangof
@PBge degree of polynerization is in the range

of from30 to 40; (68) a copolynmer according or a

phar macol ogi cal |y acceptable salt thereof according

{2 ( 489oPalymeeeny Phaﬂnamlngzcahw amt-,;ﬁ.gﬁ&' caﬂfmér?tﬁﬁt&rdjﬁg 083,
n roml
?grhﬁ%ﬁp%@%ﬁ &Ef’n%%f g'm F@’%ﬁrse’ avr &\Sﬁg{% e er ent

and each represents a hydrogen atom or an al kyl group
@ to,6_car torrs YO 20041085500

/ b%ffﬁ'““’?@ %5?1 S¥ritheggof gecording to (64),
whanmﬂhmivegg@@dghy: o @61y fic ckd1On mhthgtrmefee@ﬁnﬁ,cg:@h@r ng to
any one of (46) to (68), which is obt ai nabl e
subj ecting a carboxylic anhydride noiety

(66)  acopolymer or a pharmacologically acceplable salt thereof according lo {63),

wherein the average degrec of polymerizaiion is in the range of from 20 1o 30;

(67)  acopolymer or a pharmacologically acceplable salt thereof according lo (63},
wherein the average degree of polymerization is in Lhe range of from 30 1o 40;
(68)  acopolymer according or a pharmacologically acceptable salf thercof
according lo (46) wherein; .

m is an integer of from 3 1o 100,

Alk represents an alkylene group having from 1 o 6 carbon aloms, and

R' and R” arc the same or different and each represents a hydrogen alom or an

alkyl graup having from 1 10 6 carbon atems;
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of formula (ill) in the copolyner to anmonol ysis; 5
(70) a copolyner or a pharmacol ogically acceptabl e

salt thereof according to (69), which is obtainable

by carrying out the ammonol ysis with ammoni a water,
woldnpogsfapol yner or a pharnmacol ogically acce

sal t thergof according to agy one of (46) t%ﬁ?@%@ymmuy
whi ch is obtainable by subjecting a carboxylic

¢y d# PereLymsT ex yphappagflogialipodcapigble bylt thercouecmding lo/agT

' i\ Sivhi . C I r ,.or a pharnmacol.aqi cal |
ofle UBP 1) ey R ob By (el o BB OSATRGRe idiet
&bfoannla BTH ibthe capalymergo eumondlgsiawni nol ysi s usi ng an
aqueous di net hyl am ne solution; 15 (73) a copol ymer
or a pharmacol ogi cally acceptable salt thereof
&8 or deapglymer aryphaan e:obfpidait koot Mail6 &l B lcdrling lo (69)

i .€ subj ecting a carhoxyl ¢ anhydri de noiety
Sl ?E'ﬁ?*r%ﬂb?‘{'iﬁsﬂ YRk eyt aﬁmﬂyﬁng VBl AMESREBMAES: and
20 (74) a copolyner or a pharmacol ogi cally acceptabl e

St t hereof according to (73), which is obtainable
65D ¢ of spPlvgien i Biisemamlagivally adciptabls ¥ak tharpebaesordimne any
PHeSTENd) 1 (D83, RHiEh is ebiaRabR ke fubiieEndl d
Bfl_gr %‘t{:}%l-éﬁfiﬁal | y accept a.bfe l_jg%l tés) ﬁgﬁggg%ﬁgﬁﬁu@f}

e B Fopelimss it myinelysiy 25 phar naceut i cal
conposition, a nodifier capable of nodifying a

otein, a conplex, a method for prolonging the tine
At HCOBPISTST o 5 Rarraacalogisally secemablitadldhiweafecunrdivg (o (71),
#Rich ahbedi - | di spases
B B S8 SIFa0 o Bl el SRR
¥hacture of a nmedicanment for the treatnent or
prophyl axi s of di seases, Preferred exanples of
aspects of |hese inventions include: 30 (75) a
GRhr rerepeirinestr apdawoilozigaljcongibds saly Uscreof gccording Lo any

i LY b di Luent .or carrier, and at

Pt [ i Aot (G EBAA ol gr Bpf n Bits
wifiumuly GH) isdke apolymer [ordsholyziznment | on according to
any one of (1) to (74); WD 2004/ 055500
PCTI JP20041004134 2-1 (76) 'a pharnaceuti cal
@énp mp@lmeﬂ?aqmﬁﬁmagnlbgcﬂ@cepvﬂhﬁlrﬂt fhefedf Becording, 10 {73),

i 0 further conprises at |east one protein or
‘gﬁglgfr%z*'%b 3@68 R S %?@BIF" ZiE ping elianghar naceut i cal
conposition according to (76), wherein the protein or
an

The present invention also makes use of the copolymers and

- pharmacologically acceptable salls thereof of the present invention (o provide a

phamaceulical composition, a modifier capable of modifying a prolein, a complex, a
method dor prolonging the time Lhat a protein is retained in he bloodstream, a method
for the (reatment ox prophylaxis of diseases and a use of the complex of the invention
for the manufaciure of a reedicament for the ireatment or prophylaxis of diseases.

Preferred examples of aspects of Ihese Inventions include:

(75)  aphatmaceutical composition comprising a pharmaceutically acceplable
iiluent or carrier and at least one copolymer or a pharmacologically acceptable salt

thereof of Ihe present invention according to any one of {1) to (74);
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5 anal ogue or variant thereof is a basic protein; (78)
a pharmaceutical conposition according to (77),

wherein the basic protein is a basic fibroblast

grow h factor (bFGF), an epidernmal growth factor

e baosefap  OSt eocl astogenesis inhibitory fa

(OCIF). a platelet-derivedgrowh factor D%f)hmiwmmm
brai n-derived neurol rophic factor (BANE), a nerve

d7ont hvhwwu@mpﬂswmam. Ywhoeinsaid OGH@N)unna
gggﬁg& 86N ﬁsr%aasl@efatséb 3G c.{ Juﬁ;a}{gﬁq&g

al  grow act or an ana ogue or a
vari ant thereof; (79) a pharnaceutlcal conp05|t|on

or el n t r ot 15 an
3g§eogkﬁngg%&%%%%m @m$§@?€h“¥ fan
analbgmoe vortanbthumof ﬁﬂﬂ]ﬂilhﬁbﬁﬁ (S0). a phar rmceuti cal

conposition according to (79), wherein said OCIF or an
anal ogue or variant thereof is natural type or

{e8)x' aphamueéeutiyad B%@Béﬁinn&(ﬁc%t)ﬁﬂ@ t/\,h hﬁhﬁﬁﬁ&l&ﬂ lt&ﬂx'é:l@ tein is a
0 I tjaon accardi erei n_sai or an
HREP Bficblad ek Pcfer WhraBettcnderal e acios (EG Ry o
(o&admdgbmmwmrpﬁhmsm |atpldlélﬁtaﬁﬁ‘?£djgr89tht racté.i@bam,
gﬁ e|n said OCIF i1s a _nmononer of human OCl F having a

ig-gprived Rehrgrephirstaian RN, W@&@w@‘f&fﬁ@wmaﬂ

Revih BN CHGAR Qieh AR 10froR G0 (RRAS, 5
human OCIE ggV|Eglﬁ? m%fg%glar wei ght “'of abouFF%ggg%%ﬂ

OV fostir EHEEY), o gnalogug rearipy therefuci ng

condi tions; (83) a pharnmaceutical conposition
accordlng to (79), wherein said OCIF conprises 30
Affnoa aFmacentcel pempcsipn atcogting o|(FY). WBirdin die habig protein is

Sl kol ROl ol RS el

aC|ds +1 to +38O of SEQ ID. NO 1 of the sequence

(46| Bk RA AR AR AP DA s DS

tern or an anal ogue
ﬂﬂl%ﬁlﬂamrlanﬁbcr@ﬁl‘ nalg@ml gpsreciefinginaponyps DEIRg t he
copol ymer or a pharmacol ogi cally acceptable salt
t hereof according to any one of (1) lo (74); 5 (86) a
%igli f a pkamapahﬂabcmﬂpusinidh fgdontingto p}T&)t ®heteiq kaid DCIR at fgue
Qﬁﬂ rcggt t accordin 65), wherein the
pro ﬁPﬁ?@TWﬁ”gg?Tﬂa nodi fi er capabl e of

nodlfylng a proteln or an anal ogue or vari ant thereof
247 o pigpiBpet lpaiiior pfpiitesp beedsyehn 5l oie
monomer of human OCIF having a molecular weight s measured by SDS-FAGE
under non-reducing condilions of aboul 60000 or a dimer of human OCIF having a
molecular weight of about 120000 as measured by SDS-PAGE under non-teducing

condilions;

(83}  aphamacenlical composilion according Lo {79), wherein said QCIF comprises

aming acids 21 1o +380 of SEQ. ID. NO.1 of the sequence listing;

(84) apharmaceutical composition according La (79), wherein said OCIF comprises
amine acids +1 to +380 of SEQ. ID. NO.1 of the sequence lisling;
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10 an epidermal growh factor (EGF), an

ost eocl astogenesi s inhibitory factor (OCIF), a
pl atel et-derived growh factor (PDGF), a brain-derived
neurotrophic factor (BDNF), a nerve growh factor

@WhdCEep4mgasobunan growt h hornmone (HGH), a hepat?g??"[ﬁumwﬂu

growh factor (HGF), or aagascul ar endot hel | gro
f act or (V%GFE). or an anal ogue or a variant thereof;
]@5)( s@ymodifiss gambleof magiftinga plolaimeri anynalggue op vatiak heeot,
ABidAHRDG OmPiisinrhd |

wherein the as]iiﬁ?h%?g%}_ygégBfgéhﬁﬁﬁc%&rg%ﬁg%%cg%gﬁg?ts
ithareaiiaceording weanp pne ¢fCH) IPX79r an anal ogue or a vari ant
thereof; 20 (89) a nodifier capable of nodifying a
protein or an anal ogue or variant thereof according
t86)( 88 ymodifise capable ohinddifiiigda pvicinoran ahalggie ob varie iharbi

' I . .orreconbi pnant type OCIF;, (90
2BERA0% 10 o) BheR 0 01 108 AR ot o1 2 or an
anal ogue or variant thereof 25 according to (88).

reipn i d O%'IF r .anal ogue or variant thereof is
ﬁéﬁpn%r’%‘@rﬁ%‘%‘?@a aP‘g?‘%‘?l?f“(ggﬂwm 5 AP ARAPEUE 4h Hastapt Gercof
mowbrdiys g 86), wherkiilie takic ot & G0 FBFbYAI drawin thiler GPET),
%ﬁ:cardl n tog\(f?ﬁéi %%Srel n said OCIF_is a npnoner of
Al SRt erpA o GC8 sporiseshsieeesisdbilpsy faskes (PGW).y
maﬁmwmmr{mgg BO=eRAsdivkI ﬁaﬁu@ﬁtph&t@&& 0,
u

or a di of n OCl F having a nol ecul’'ar wel ght of
Riss6 Eordh o @%5%%& hogmone AHEMikapalocyle growth
fe@tor (EEGEY; oNg vaaulal dal®RSial

PCTI %23%4}1004134 26 (92Y a n%gtﬁ'? oAb rRRlague or 2
hhii 'a protein or an anal ogue or variant thereof
according to (SS), wherein said OCIF conprises am no
?,%’éds -21 to +380 of SEQ ID. NO 1 of the sequence

354 ¢ | hgediger epableofmulibinga rolpaler en ofalagef geriay (Bercof
Rcotdgl i f . accordi

o e S e ot s Bl i A ato g
FX gF angmelozyeryr a vakdpnt thsfsof:he sequence |isting; (94) a
conpl ex conprising at | east one protein or an anal ogue
or variant thereof 10 which is bound to at |east one

@8 ol ymedifioreapablsrfmmndifying gipoetin pr acaapigabbersiahtihereof
iRefaRio &%’i%}%&éﬂgsa&éjﬂémmoag%mﬂg gu(e]ﬁ)r Vél‘?ﬂng Eé‘?eiuf is natural fype

or recombinant 1ype QCIF;

(90)  amodilier capable of modifying a protein or an analogue or variant thereof
acoording 1o (88), wherein said OCIF or an analogue or variant thereof is a monomer

or a dimer;

(91)  amodifier capable of modifying a protein or en enalogue or varianl thereof
eccording Lo (88), wherein seid OCIF js a monomer of human QCIF having a
molecular weight as measured by SDS-PAGE under non-reducing condilions of about
60000 or a dimer of human OCIF having a molecular weight of about 120000 as
measured by SDS-PAGE under nor-redncing conditions;
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(95) a conplex according to (94), wherein the protein
is a basic protein; 15 (96) a conplex according to
(95), wherein the basic protein is a basic fibrobl ast
grow h factor (bFGF), an epidernmal growth factor
?Eﬁﬁﬁ g8d)y 0S| eocl ast agenesis inhibitory factor

Y08 bl at el et - der i ved growt h factor (PO P2E4/004134
brai n-derived neurvlrophic faetoT (ED] TM a nerve
@)t & mivdidieocapilk GFnodidyis {@mﬂfﬂ\wﬁnﬂweaﬁaﬁlﬁb&ﬂ a
h%%ﬂ#ﬁ%¥|§? rﬁmmh f@g%ﬁgp& -), or a vascul ar
SRR ED phase Oy BRIEp 20155 -2 o2AA) BETRQ JP.

dlvhof hetequbee diefing (97) a conple:' _ according to (95).

.Wherein the basic protein is an osteocl astogenesis

i nhi bitory factor- (OCLF) or an anal ogue or a vari ant

I e®fodifier ; i - i
e B L3 ASE & ol il S artdt LT
AEROEALRS ‘“@Eksew’éfffﬁlﬂé@érﬂﬁ?‘ﬁ&ﬁmpﬁ%mmﬂs D) +380 06 RN L.

NP ghbnck Biding; Wherein said OCIF or an anal ogue or
variant thereof -i's a nononer or a diner; 30 (100) a

conpl ex according to (97), wherein said OCIF is a
0] - E j N I | ar wei ght . as
O ot il el BN et dI3h SRR of il ffors
stbish s B00d O b least ahe soptymdr on e pharm@Edgikuly iaogpable salt
- W f 0 120000 as neasured b
g%é’%é% dfﬁﬁﬁ’é?%%%—“r%@ﬁ%%& conditions; ------- y --- -
- - - - - - - - W x0 04168 5 50 0 PCTI JP20041n(Qd134
( lLex a rdin 0 / erei n said
88 £ L mCRBtt RATAR A ploteid g Vot Prgfs”| D
NO 1 of the sequence listing; 5 (102) a conpl ex
ordi ng,to (97 ei.n said, OCLF conprjses_am.no
B8 e Sopies afﬁ@ﬁ%'géﬁ%%%dhﬂiﬂﬂ Ehg BSSIC R5PISiA B besi pRost
tcios«uli ffngmt- (LFCF) ,aaepiﬂaﬁﬁBf @@mﬂhﬁaﬂm ga:wml 1%6&}&?&1&&&%&&5‘]@ ng
an.effectiv un a . pharnmacol ogically active
Eﬂ&’h‘?'?ffa‘ij%& %Phtﬁiﬂﬂﬁ?‘ﬁé@%ﬁéﬂqtﬁmﬁﬁérbé“fl%ﬂ'?ﬂ"ﬁd
wévesiiphic (A r(BLOTH) MacRCRMAE T (Y, b BinR 9B hSrefle
formof a conplex according to any one "of (94) to
(633}, A Ebebhyte st O T oo Gregh g Gkl geovehcton

PFEGT] 6 AfanA B h Qgi S Mereytl | @ant  thereof is retained
in the bl oodstream after adninistration to a patient

by conpl exi ng
(87)  acompler according (o (95), wherein the basic prolein is an osteoclastogenesis

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

{98)  a complex according lo (97), wherein said QOCIF or an analogue ot varianl

thereof is natural lype or recombinent type OCIF;

(99) acomplex according lo (97), wherein soid OCIF or an analague or variant

thereaf is 2 monomer or a dimer:

(100) 2 complex according to (97), wherein said OCIF is a2 monomer of human
OCIF having a molecular weight as measured by SPS-PAGE under non-reducing
condilions of about 60000 or a dimer of human OCIF having a molecular weight of
aboul 120000 as measured by SDS-PAGE under non-reducing conditions;
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15 said protein or an anal ogue or variant thereof wth
at | east one copolyner O a pharnmacol ogically
acceptabl e salt thereof according to any one of (1) to
(14): (105) a nethod according !'o (101} ugh rein the

Wofogi0bsd08 @ basic pro gin; 20 (105) a met hogeripaopimod
according to (105), whereirezThe basic protei ﬁcfs a 0413
basic fibroblast growh factor (bFG-s, an epi der nal
grow h factor (EGF ), an osteocl astogenesis -

b . : . h
(30 e BTyl O S o
(BB SEQ IReMOC ¢ftbamenuemaztisting NGF), a human growt h

hornmone (HGH}, a hepatocyte growmh factor (HGF}, or a

vascul ar endothelial growth factor 25 (VEG), or an
£HB) oy camplex accordinigan (97 hveircesii said OO comprizes hino acids +1 to

@35@5%@%1%0”&]10&%” |%§%@ﬁ“§7he basic protein is an

ost eo genesi's 11 Sfactor (OCIF) or an
anal ogue or a variant thereoP,, 30 (108) a nethod

r di to (107 wherein said For an anal ogue or
BB - B Rpica o bl o Shgcamer Bie R, Ly
ERNRRCOldi)ly actveapan taeter Withg cirfier(ok Adent WRREST Dhaihd
CK%F orw%$ angl ogue or variant thereof is a nononer
5Hd phapmaselagicly R OYE A58 5B thederm ofmpmalesageeding feny one

@ﬂ(ﬂ@)m&im@i hod according to (1017), wherein said OCIF
is a nononer of human OCIF having a nol ecul ar wei ght
as measured by SDS-PAGE under non-reducing conditions

boEBRATE: proldhgiiicBE tiod rdteh For N@VARARe ;
{mllgggul ar, igEt of 5 about m?%&oo_ asm%aés]ﬁ%@gﬂ gy vanant
@%5“— IR &2 P iy the, Bleofsitsam aflec adminialiration he 2 patlent by qomplexing
sl hafleid @f Qind i - i |.Ses
am 20 aci ds n-%ﬂ%gjtggg o&é@%&%fm%%%%["b%@l{%s%{@%%& o a_
Bhogrmaplagiqafly pqoapjably eply tharenf agcording o coo pE{p G é):
(107), wherein said OCIF conprises amno acids +1 to
+380 of SI3G ID. NO 1 of the sequence |isting; (113)
d0¥etameihgdneceminzie @ hemersbr thpposiy i atisic pfolsn;di sease
in a patient that is susceptible lo a protein or an
anal ogue or variant thereof conprising adm nistering

{186} iagmesbadncperding to (18R), sheeitthy bashrppotein io baicRbRy)ax
RTS8 B T B BLEEALS BB,
inhisiters Gt OCH)] yplakedpt-el gavablicok (FPEBY, 1 8AGPIHivBd
ﬁegrcﬁrta}{hjg ﬂa%m?EBlSﬂIh, tﬂ%c Z@n;wm faclor (NGF), & human growih hornane
(HGH)}. a hepatocyte growth facior (HGF), or a vascular endolhelial growlth faclor
{VEGF), or an analogue or a variani (hereof:

(107) & method according to (205), wherein the basic protein is an

osteoclastogenesis inhibitory faclor (OCIF) or an analogue or a varianl thereoF;

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

thereot is natural type or recombinant lype GCIF;

(105} 2 method according o (107), wherein said OCIF or an analogue or variant

lhereof is 2 monomer or a dimer;



10

15

23

30

(114) a nmethod according to (113), wherein the protein
is a basic protein; 20 (115) a nethod according to
(114), wherein the basic protein i a basic fibrobl ast
growh factor (bFGF}, an epidermal growth factor

Jodouas@h asl eacl asl egenesis inhibitory fa
?‘%/ﬁ' e pl atel et-derived ggowth factor (P .IEP&“MM‘”M

brai n- derlved neurotrophic factor (13DNF), a nerve
grow h factor (NG-), a human growth hornone 25 (11GH),

GAAEPRARK] Sotuted (o2 st Eigg obls RSt bnman,,
Q&IF having daoleaflsr weighb)s Medttred De SBESFNGE hglct m:( Fedidding
BB o DSy a0 ot dperos Bpmay, O P e v bt
itdar E20000 as3fedsdrdd by SDRIFHCGRGRIE ﬁcﬁﬁlcd SHERR kbR

according to (116), wherein said OCTF or an anal ogue
or variant thereof is natural type or reconbi nant type

@lﬁl Fi method according 1o E)lﬂ?%)w‘hgrem safd QCIF cpbmiprises aming acids =21to
- WO 200410 CTf JP2004MD4134 29 (118)

MéE%%MﬁQﬁh@SWWﬁSW%r ein said OCIF or an

anal'ogue or variant thereof is a nononer or a diner;
((1119) a method according to (116), wherein said OCF
42k avpeiberbrccortling il 7), Shereinfaid Pomprigss aminceacids +1 Lo

Y spRs gggg,eg%q&g@gfﬁ% under non-reduci ng

con t| ons ‘of ‘about diraer of human OClI F
havi ng a nol ecul ar wei ght of about 120000 as neasured

oy el B S fd SR I0s SPLORA OB it E Bl ¢
mscﬂpu‘bladﬂ giprolehilortap andGrue 3 Gargint ISE@:E d:nmpnkiﬁg ﬁdmfma!.drmg io
accor.
£S5 oot o) cBnlTEL 008 AGEUH R fr ey
ﬁﬁ@iﬂﬂt[ﬂmd’d@wmmﬁs bdued e ieRqas bﬁlﬂﬂyn&g or 4 phatthalogcelly
rdi.ng t yone of to (121), wherein
S SRS S R s B Ut case: 11273y use
of cnnple conpriving a prot e| n or art anal ogue or
£J ant reof,. vrh nd to at |east one
b A berE-SSpting o il P e Gty Groleth B iy mouiy
t hereof 20 according to any one of (1) to (74) in the
%uf acture of a nedicanent_ for the
lfﬁ ) 2 method according 10 {114), wherein (he basic prolein is a basic fibroblast
growih factor (PFGF), an epidermal growih facior {EGF), an osicoclaslogenesis
anhibitory faclor (OCTF), a platelel-derived growih factor (PDGE). a brain-derived
neurotrophic faclor (BDNF), a nerve growth factor (NGF), 6 humen growlh hormone
(HGHF), a hepatocyte growih facior (HGF), or a vascular endolhelial growih faclor

(VEGEF), or an enalogus ot a variant thereaf:

(116) amethod according Lo (114), wherein the basic pratgin is an

osleoclaslogenesis inhibilory faclor {OCIF) or an analegue or a variant lhereof:

{117) a pharmaceulical composition according (0 (116), wherein said OCIF or an

analogne or varianl Lhereof is natural iype or recombirant lype OCIF;
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e f e mee——

prophyia-is or treatnment of a di;ease susceptible to
said protein or an anal ogue or variant thereof;
(11_4) use according to (122), wherein the proteinis
a basic protein; 25 (125) use according to (123),

woenessdolne basic protein is a basic fibrobl mgﬁigmﬁu
factor (bFGF), an epidermalzegrowth factor (EG),

os}l@gocl ast ogenesis inhibitory factor (OClF). a
eft Brihgd accpatingfod ki), Whestin pnid PGTE pr anauplogiepraeriinged

n@ﬂo@wﬂﬁ&lﬁnamfﬁﬁﬂjﬁﬁ (BGNF), a nerve growh factor
(NGF), a human growth hornone (HA-1), a 30 hepatocyte

grow h factor (HGF), or a vascul ar endotheli al grovvth

0 o ariant t
Jﬂg’g) E{Jnéééﬂﬁﬁécﬂgr llliﬁla 0 '?%%u?mﬁ?er el }éaﬁlﬁté“ opus? fh’
SHIF baving s malecdst weghlas mmmﬂ t@lﬂ)S-PﬂﬂEhﬂnﬂﬂmﬁn Fajatiap

sl BE B 00 B B s I St S Rolenlrwie g
tabout 120 asunessared by SDE ECIEE ufide? RoRPellu€igE Eor@flioa! | ant

thereof is natural type or reconbinant type OCIF; 5
(128) use according to (126), wherein said OCl For an

{i28) ogmethod astardigy o (ﬂ'ﬁ@ Meiteih Said SO OMRTseCdmifo SHIFRIZ] to
ﬁ%ﬁ’g%feﬁ 8%% % a%126) wherein said OCIF is a
f e8H8%a nol ecul ar wei ght as
nmeasur ed by SDS- PAGE under non-reducing conditions 10

z{% gbout 6&300 or a . dimer of human OCIF having a
13 3 method asegriingde (Lisuthensimenrb O srmapsisescamingacids +1 Lo

S5 RAED. moteomm-:rmﬂlesm&uﬁgndltlons (130) use
er

according to (126 ein said OCIF conprises am no
acids -21 to +380 of SEQ ID. NO 1 of the sequence

gﬂ; NethdPadcdring (H IRy &&%@'{i}f‘f' {tlelgs\%ﬁgllp S%E%[SS 155:1‘3‘I d

rlses am no -acl ds
REF@“%# ﬁéhﬁﬁauence listing; and (132) use accordlng
to any one of (126) to (131), wherein said disease is
a hone 20 netabolic disease. The "altcyl ene group
klad} n'ge PF eamplet eomgpriging b protein onet srislecther weifminbaréod nhich iz

Stk eﬂ%lpﬂlnlé éh above 15 Bes t or
ranclh % L.one y enfenﬂlé %O a}macu uglca ¥ ac{:apﬂahﬁl: %Ii]l thereof
according o any one of (1} 1o (74) in lhe manufacture of a medicament For the
prophyiazis or Ircaimtent of a discase susceplible lo said protsin or an analogee or

varianl thereof:
{124) use according to (122), wherein the prolein is a basic protein;

(125} use according to (123}, wherein the basic proteir is a basic fibroblast growth
factor (bFGF), an epidermal growth factor (EGF), an osleoclastogenesis inhibilory
factor {OCTF). 2 platelet-derived growih factor (PDGF), a brain-derived neuroirophic -
facior (BDNF), a nerve growth facior (NGF), a human growth hormonc (HGH), a
hepatocyte growth facior (HGF), or a vascular endothelial growth factor (VEGF), or

an analogue or a varianl thereof:

(126) wse according to (123}, wherein Lhe basic prolein is an osleoclestogenesis
inhibitory factor {(OCIF) or an analogue or a varan| thereol:
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having froml to 6 carbon atons such as a nethyl ene,
nmet hyl net hyl ene, et hyl ene, 25 propyl ene, trinethyl ene,
| ei ranet hyl ene, 1- et hyl | ri net hyl ene,
2-mel hyl I rinethyl ene, 3-nel hyl tri net hyl ene,
| ene or hexamel hyl ene group. Among,
gﬁﬁ?ﬁgﬁgﬁgroups, strai ght- sgr branched-chain gﬁﬁﬁﬁgmuusd
groups having 1 to 4 carbon atons are preferred,
ethyl ene or trimethylene groups are nore preferred and

»m€ t [ 0 The al k ;
Srap e A e SHBRE sl G o Rt S iapppeot s
et qﬂﬂ@tfqmybmuptlmammy be substituted with at
| east one substituent selected fromthe group
consi sting of hydroxy groups, hal ogen atons and aryl

q&ﬁ)pss&mmrrlggﬂﬂ Q26% whereiseida@CIPOR a bt Babar@Bthereof is
tlonalé%% e substituted with from1l to 5

SUBSTL §Bl ect ed WD 20041085500 PCTI JP20041004134
31 from Substituents A de&aed below' in the definition
%E ubstitu ntﬁdﬁl Rz, R4,, R5_and Subs tituents Ain
bt F%F@Cftf? ing fR{1eP) yhepsisaidiQCIR 15 sngrospar of hyman och
Ivacin g b abiceiai Weightay |mcaﬂfr&w} MLPRGEflﬁIQéPD:EnIrEHUGm
6% guch as a nethyl, gy propyl, isopropy

ghaut 69U0H g, gimer gf B{PP%?‘I OCHeving amplcculss weighyaf 2 ut
11900001 Weasuded By Sﬂmbhﬁwndar%ﬂﬂ bi mﬁl'hlﬁa hyl propyl,
n- hexyl , |sohexyl 4- et hyl pentyl, ‘pent yl,

2- nethylpenty] - met hyl penlyl, 3, 3- dlnelhylbulyl 2;

ft'!r?gteﬁj\fe:%gc?&ihg Ho %laﬁc?lwﬂ Ei dt?fﬁ'%émén%a rre{nﬁ )?Flgﬁ —'?% to +38IJ
U@mbﬁmuﬂmﬁbﬂgm,these al kyl groups,

straight- or branched-chain al kyl groups having | to 4
carbon atons are preferred, nethyl and ethyl groups

4F8) rpeacpiding for(d86)avrbersinsait DIIF gomopiiEss smink@ciHps] io +380
B&§f@rﬁﬁﬂﬁ}fﬁﬁpghzﬂé¥g b1 the "alkoxy group

having from car boneat ons t hat may optionally
be subs liluled with at | east one substituenl sel ected

(BT 0 8e R AP0 SO S 008 St A ot b
atctairelia dischseray optlonally be substituted with from1

to 5 substitucnts selected from Substituents A
defined below' in the definition of substituent W and

Su Bst Tﬁmtk{}rks_rlé\ginﬂp ﬁﬂf:@frﬂﬁ lgdli bl i‘i&ﬂl}" igklﬁh?/dﬁt‘inﬁmﬁ of
tit n abo: venenl i oned .al kyl group
R TR i ol 05 e B atebl i BpeeBtain sk enteons
gamgaﬁrm 168 arPhrefoRt sHeba aﬁthzjeh@mu@muﬁylhﬁw Ei9Rne,
str %?{ of branched- chai n al
propylene, (rimethylene, leiramethylene, 1- mclhyllnmeihylenﬂ 2-melhylirimelhylene,
3-methyltrimethylene, peniamethylene or hexameihylene group. Among lhese
alkylene groups, straight- or branched-chain alkylene grovps having 1 10 4 cerbon
atoms are preferred, ethylene or trimethylene groups are more preferred and an

elhylene group is most preferred,

The alkyl group in the “alkyl group having from 1 to 6 carbon atoms that may
oplionally be substiinted with al leasi one substituent selected from 1he group
consisting of hydroxy groups, halogen atoms and aryl groups having from & to 14
carbon atoms that may optionally be substituted with from 1 (o 5 substituents selected
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20 groups having 1 to 6 carbon atons such as a
nmet hoxy, ethoxy, n-propoxy, isopropoxy, n-bulr. vy,
i sobuto-_y, t-bulo-_y, t,z[-buto-y, n-pentylo: vy,
i sopentylo--q, ~_' nethylbuloxy, neopent yl oxy,

4- melhyl penl yl oxy, 3-net hyl pentyl ox 2-
B"%ﬁ{"{‘%@% yl oxy, 3, 3-di metjyyl but oxy, PCT/IP2004/004134
2, 2-di et hyl but oxy, 1, 1- dlnethylbuloxy, 1, 2-

Cﬁﬂmﬁﬁhshhaﬁwmdeﬁi:ﬁdhxﬁﬁhMd&ﬂii@i&ﬂuf sBslituents B': B*, R?, R5 and

SR R P b ey e

haipi@ving GFnll 0% iR LRAR sué RMEndhy, L ﬁbﬁﬂeﬂ;ﬁgpﬂ, n-

nd an_ et hoxy s nost_preferred. al’o
Ttrisconig, St e gvtﬂ. Frpentyly Eﬁgpw:d&wmgﬂmhuab@@@anwé lan

@m,q;g I n-ﬁé*?ﬁsbhéalﬁﬂh nqaw ngﬁl% gdt Jlﬁgirl]lgﬁrﬂﬂpz-%@gﬂﬂnfﬂ qm

car boh at ons

MIWW#WWWT&NH% ﬂtﬂﬂé’lt&!ﬂiﬁl l-ﬂmﬂ!}'llséﬂehﬂed

RS RIS L% 940 G,
tthese alkh’ea}mumalr@mbt-loybmctsdrbbm mr@wmmmg Do Al

AU HERLR STl UYER e bRRLT e BBty e
maos| prefeaedrul ae (1) and (I1) above and is an optional
substituent on the "al koxy group having from1l1l to 6 WD
20041085500 PCTI JP20041004134 32 carbon atons that

may oij‘hé dhaiy groiyein sheliatkivty prodp vk fedm [l @86 tarbdialoms thal

m t h i Sti f
Ry Hplsb A0 b Sl Sl B RSB C o e
fmnammgnbhymu;@agm@a,h ] talogﬁsalbﬁﬂhncﬁirﬂ}gb riﬂ@%hfﬂl@i frelaan*a?o 54
ti1.tut W t r ups ents Ssel ecte
RADRA Wt ity P ORI e s B SitR o i st selppted
cﬁfnn'ESl.EtﬂﬁlﬁiﬂEﬁ aeaﬁnaaauem"fmwmuﬁﬂ:ﬂaf s8R@WLni I¥ add

f rine afom | orine atom a bronmi_ne atomor an
SybitienG o otmac PP DAbGvS  sisabebiepLiB pihise U6t o o0

abdr@iniivgrnad ﬂmrl Jﬁ}e{lwﬁtﬂﬁnﬂf RUN-aRAY iRl 1£ RilnA 1d & i_’]'_@r 2m
carban atons” is an optional substiluent on thE&

aom, rxagples g ﬂ’&b?ﬁ@‘kﬁﬁ’(ﬂww inglude wraiehber brapehsdchain nﬂaaw
QRIupORAidpY! 10 5EaRRn AleRS Shdh s & Gnthdb, @ﬁnﬁyeﬁéltofa&éelsf)prnpuxy,

sybstituent sel'ected fromthe grolp consi

SR B s <t e Yo ErPuEES s Pentidomr JEepaabdeys Shavi ng
f A I -
DRI, A IO0 e Ak Yl Loy R AR 2R8I peliGlon. 2
meti-gedery, éérrt@emplha@ﬂ. Aeeditnethgliotory, 1 hdintkfylimidxyoh2-
|
o e T tpiyy, b 288t Mo, Mg ysse
eiésmmwwoﬂmglwmwmwdfﬁpmn claky grnilﬁs liaemg Wiost i tout @thon
ok aﬁ:tméu%?e? rﬂ:ﬁ%g& H.P&L&&éfé\}g .?ﬁJ n:efd om the group

consi stin r oXx gen ons and aryl
gr oups haV|ng fron16 to 14 carbon atons" in

1(0

The “halogen atom” that is one of the “Substituenls A” above, is an optional
substituent on the “alkyl group having from 1 to 6 carbon atoms that may optionally
be substiluied wilh at least one substiluent selected from the group consisting of
hydroxy groups, halogen aloms and aryl groups having from 6 (o 14 carhon atoms that
may optionally be substituted wilh from 1 to 5 substilnents selecied from Substituents
A defined below" in the definition of substituents RY, R?, R? and RY in formulae (T)

and (II) above and is an optional substiluent on the “alkexy group having from 110 6
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the definition of substituent R3 in fornula (11) above
is an aromati c hydrocarbon group having from6 to 14
carbon atom and nay be, for e::anple, a phen.d,

i ndenyl, naphthyl, phenanthryl or anthryl group.

Bf@fuﬁl;ﬁ?*u}f it is a phenyl group. 20 The " aryk&%‘ﬁg’["ﬁwﬂ"

having from6 to 14 carbon gtom, that may o
be substituted with from1l to 5 substituents sel ected
foathon S0ips st mey ppliddally hc !ﬂbauuld&iﬁilh izt e o suBttiSent selected

for I |s an roup
cff ﬂ;'ﬂjnegr Ii%ove Thap :"{%§ cﬁ)ﬁ gﬁh“‘ﬂ‘%§@%ﬂ¥‘&€%‘i’ﬁﬁﬁ&ﬁ”ng
rfeoyn & 14fuarhua>nmml 1Eal Dy PPERAKY be subERIAIH MNith. 0Pl to 5

AREPLAs Beto G Sl ﬁ%&%ﬂé vl e hgepiogobup
hﬁNdllﬁ@nlfIla(iﬂfohnhB () St @fosiBalbloh cﬁlﬁn&%&r& r]ﬂ!r |¥me

bstityted with at | easl one halogen at on

P At e tomy A preferably 41 IRiﬂﬂ"mmﬂmem@ﬂmemm
forrrul ae (1) and (11) above is an al kyl group having
froml1l to 6 carbon 30 atons as descri bed above that is
subst TRty mwwawgﬁ@ﬁsﬁ toddecathan siga” thetisrmsplional

AERGeRSH ROANS roﬁm aéjﬁmnf]q CAROP Lt?ﬁf/ ﬁnalmu%ﬂpmnaﬂ}r

trlfluororrethy rlc orome
&e fubgtilsdayithya legatt@upsubam@tm néleteizerh Viie sgmpuippsisling of

t h
5 ST i 48 BBl s e s o
dray @phﬂnaﬂzbe wbém;@ﬂ il fgpmoli o 5 subRiledrsorclzete yrhmgmmunucm
S THRLERE e BB o 350G, R AR R g pptiona
gvlistigent an 4hef falloxp Igmmy hatgn@imn iae Gﬂmﬁdmhemy thlggrlhﬁ)jdﬁplm@.all},r
t
B S5t ALl 00 OL RS oG Hoth e ctsiod i &
hydreii grc-mpsnbﬂdigblh agmupd 2@l _@oﬁﬂ:mrmgm?yd tu%lﬁ-l%ﬂtu@ htomhs” in
of nosl .prefera it is a
B B EEh<gPb i ol i e o aroeybon Soup
Gadmgnirdm Gile b £xomm stomoard 8 RO a*&i'fﬂe tapdnzA, Sndenyl,
r oxy

0 stit d with at | east onehoT

RBIISE Bhpte fiT 3o ot Heebiablyct oo b BRPP Rt anc
R5 in forrmulae (f) and (11) above include a

hydr net hyl rqQup, a 1-hydroxyeahyl group, a

Y o et e s et oA plomms Sy o o inallpbe
iﬂwuuah lﬁ-‘illi)fruﬁ:[ DIHY ﬁﬁh’lilﬁ&lsf JeRBReh b ﬁm@ﬂﬁéﬁ@gwﬁqr@ that
SilS'prtl a]ﬁ 1:y suybstituted with at |east one oge

dg sybsltugmsds i formpla (W abeymistan apd grouRaes dafined above that

is bonded to an oxygen alom and may be, for example, a phenoxy, indenyloxy,

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

The “alkyl group having from 1 to 6 carbon aloms Lhal js opiionally
substiluted with at leasl one halogen atom” in the definition of subsli-tucnls R, R4 R
and R? in formulae (I) end (II) 2bove Is an alkyl gronp having from 1 to 6 carbon
aloms es described above Lhat is substiluted with al least one halogen atom as.
described above and may be, for example, a trifluoromethyi group, a irichloromethyl
EToup, a difluoromelhy] group, a dichloromethy! group, a dibromomethyl group, a
(leoromethyl group, a 2,2,2-tnflvoroethyl group, a 2,2,2-trichloroethyl group, a 2-
bromoethy! group, a 2-chloracthyl group, a 2-Auoroethyl group, a 2-iodoethyl group,
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formula (11) above is an al koxy group having from1l to
6 carbon atons as described 15 above that is
substituted with at | east one hal ogen atom as
descri bed above and may be, for exanple, a

met boxy group, a trichloronet hoxy
glrdleﬂyédrd%rﬁgt hoxy group, a d| hl or omet hoxy groﬁ@j@m"‘%mm
di br - ononet hoxy group, a uor onet hoxy group, a

2 3chivropropy Eump,cneft-ﬂmtyblgylcgﬂmp, a 6dpddhexyl tioirg,hl Zy2-0et hoxy

SRy gpRRE BB oo e e hrePhdl 5 S it

Eromf) zonriold eyl gmmp,d]ﬂucénﬂlém;a @;bl?tn@ﬁ erfifudRoeli®y) Broup;

i o ohqxga ﬁé{ﬂrou a glbronoe hoxy group or a

s el Bj&'v“ﬂ{?b““?gé’f%rablylt is aC-C4

al koxy group substituted with fluorlne or chlorine
atons_suc S | uor oret hox ou

tri chﬁ%ﬂrﬂaﬂ%ﬁ q‘ﬂ‘éﬁoﬁ{ﬁup%ﬂv&ﬁ %&&ﬂ%ﬂ@r a
Bpiinally SIBEREIED B%ﬁﬁﬁqﬂﬁﬁfe
t?ﬁ%lutropethogmmggﬁﬁﬂgﬂ Exa gghﬁﬁkyﬂ%ﬁ ﬁﬁi
é'f'iﬁ’ﬂ'&)%%ﬁg aqg rﬂﬂlf{’Wl@ [P @pmcmﬂmhr@omethﬂ
grougﬁﬁl nm?’%gﬁgi I!r'li%tgﬁo ]E ggdg [eaﬁ }%%%Pﬂula

EOLP. above include a bydroxynethoxy group, a
I-hydroxyethoxy group,, a 1-bydroxypropoxy group and

2 2 SRRl 1185 Kb G o il

spsktuted piibcit legilohe belodes atom™dn dlcaiemgnmfpuﬁmmmafm om

ookl th S740 Rln 3HATP chhalIBY 8RS R bdn Hs st

Shays that isgtbsiimiefvAlli ot 14abioone dalbzen ammras defscritiel Qbdvieuda nfry

B rorRaanlie, SRR ot Bat it ATura B uE 3 e .
diflpenomgthoxgy gropp, aaitnhlnrnaﬂhhiwdrﬁtqi hﬁfbr@ﬁmmm@ gmup.

ORGP Y2 ot 855 Y

2-breanadsttoyy giobyy,la 2- @ﬂmﬂﬂho}@ gimqﬂa mﬂw}c@ﬂhx} gOhpWR- a

p e rop group, _a 3-
BABAGRY B & b HaPronos mpeviyh rolpyaey dresips oo
mwmnﬁ@mmbmmxﬁ apmm&maﬁ@mbx)gg@uﬁ a

Jbut group, a 2-p eny group,
g»re%ffig' ﬁlgmug subsH li;qrm@ pb@%nnrg atoms such
ﬂs—d‘lﬁﬂhﬁhﬂlb@ﬂﬂ)@rﬂ@;ﬁ, Q%Mﬁuﬁelﬂ%m B diabbordat sfoupora
t hyl butyl group, a naphthylbutyl group, g
“gﬁﬁ‘@ 5‘?"11; r%ﬁﬁﬁ?“&fﬂzbh’ﬁlﬂlﬁﬁﬂwﬂw &IYp- a
3- phenylpentyl group, a 4-phenyl pentyl group, a 5-

Examples of the “alkoxy group having from 1 (o 6 carbon atoms thal is
optionally substituled wilh at least one hydroxy group” in the definition of subslituent
R in formula {IT) above inclede a bydroxymethoxy group, a 1-hydroxyethoxy group,
a 1-hydroxypropoxy group and a 2-hydroxypropoxy gronp,

'_Tim “alkyl group having from 1 10 6 carbon atomns that is oplionally substituled
wilh al least one aryl group having from & to 14 carbor aloms thal may optionally be
subslituled wilh from 1 (o 5 substituenls selected from Subslituenls A” in the
definition of subslituents RY, %, B! and R in formulae (I) and (It} above may be, for
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pbeny] pentyl group, a |-phenyl hexyl group, a

2- phenyl hexyl group, a 3-phenyl hexyl 10 group, a

4- phenyl hexyl group, a 5-phenyl hexyl group or a

6- phenyl hexyl group; preferably it is an alkyl group

wPabldsdegd Wi th an aryl group having from6,t0 10 00.ia.
carbon atons such as a benzyl group, an

1- napht hyl met hyl group, a 2-naphthyi methyl group, a
exanipin @tbhyayl groopep 1a'laﬁhlpjdmﬁi}'hgﬂougmdblpphldi}rlmclh},r] Broup, an

| hyl
pieBRALAY Shi b 15Oy Boolio, ARG 5 Trsitinon
S e
Z - -
BRSITRLERRD - taknls Tiptoral @t 57 ap BRadorops o 3 3-
ommmrabm groups 1 Iawn?mmymgshhr atz-ﬁr@ﬂﬁbut?lﬁmﬂi XB- FAERButy]

havi ng, from 6

BRD e BB ot ] Sat T M) B & 2oHehEy e oup, -
sqiheaAHey] igicap) aﬁuhﬁihlﬂyllﬁmlﬁwﬁfz dﬂgﬁéﬁﬁlpéﬁw %bﬁ;! QQ- of

substltutnt e in _fornul

BAcyippgploroup. p érifignyfpentyl ET?IHP %-nhqaalmtmarm héxy
BEAYPenI nﬁﬁﬂ fitﬁl'l}éﬁyﬁﬁ‘é(p%ulﬂﬁg% ﬁﬁhx g&ﬁ]@lgyiﬂﬂ‘i}l
group, henet hoxy Qgro a 2- henet
Emﬂapﬂﬂ-nw&%mskgwgp- way exyh axmp B wm%egylcm:p,

25
% i?m ir!rEHo iﬁm&ﬁ' gﬂrg? !sl.gbslilﬂlﬁg gﬁmh%% g%gg)ﬁyvng%ﬂyﬁ 61816

SubRAFHORYS ebbkwﬁrmw %l-mpmalhﬂlmmmmwmm
BB UARI L0 2 g TR S AP,
aanhﬁwmw Etoup.avdyphenyluepylgroup, 3ﬂ:ﬂmﬂlwqigbpbﬂ Froppgr BUP, a

t
CRAT A B B R R B A el

Sophenyl pent oxy group, a 4- 30 phenylpentoxy group, a
5- phenyl pent oxy group, a 1-phenyl hexyl oxy group, a 2-
phenyl hexyl oxy group, a 3-phenyl hexyl oxy group, a

4- pﬂﬂm&dﬂt{erx yroephagngfpm laio S-cafbibe Ay ehey s itorEl]9 eibatiula

n hex |,0x r.ab an al kyl
a’%@ué B S e R ol ¢ ‘3?‘%“%’?4%3}5% gy PPl by
$iBstiiaded osh Eonins mﬁﬂmhsmﬁcn& stEIE@&Mm Rmmmmntsan' in the

-n tho hth | met hoxy. group, a
%ﬁfwﬂg” ot ﬁ‘b@ﬁ b D8 S e b Ao s kpgoiy
gmpm 1- :apﬂmpmﬁmﬁgﬂbup,gmmm@uﬂam@mwl & lhaeﬁy;wmw

qﬁ et hoxy oup, a 1- henylpropoxy group

%ﬂwh é‘aﬂ %E"awo-'mp P “é{"-‘@"iﬁlﬁ%‘iﬁ’wﬂrlowk&hﬂgﬂ’@ﬁb SEORP:P i’r
ROPMVIRIHORY GROY,Y Eﬁﬂ%ﬂﬂpmgg%r 9 a@ﬁ@ﬂlﬁr‘@bﬂ‘q‘ drodpSa 8-

enzoxy group an y group having
FREBHPEPOLY BEUR: arlu@Pih“aﬂBWEW&WFUMQ-MPMWIPIDPMF group, a 3-
naphthylpropoxy group, a 1-phenylbuloxy group, a 2-phenylbuloxy group, a 3-
phenylbutoxy group, a 4-phenylbuloxy group, a 1-naphthylbuloxy group, a 2-
naphihylbuloxy group, a 3-nephthylbuloxy group, a 4-naphthylbutoxy group, a 1-
phenylpentoxy group, a 2-phenylpentoxy group, a 3-phenylpentoxy group, a 4-
phenylpentoxy group, a 5-phenylpentoxy group, a 1-phenylhexyloxy group, a 2-
phenylhexyloxy group, a 3-phenythexyloxy group, a 4-phenylhexyloxy group, a 5-
phenylhexyloxy group or a 6-phenylhexyloxy group; preferably it is an alkyl group
substituled with an eryl group having from 6 Lo 10 carbon aloms such as a benzoxy
group, an 1-naphthylmethoxy group, a 2-naphthylmethoxy group, a 1-phenethoxy
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optionally be substituted with from1l to 5
substitucnts selected from Substituents A, it is
preferably an aryl oxy group having from6 to 10 carbon
atons that is optionally substituted with fron11 to 3

stbshisseant S sel ected from Subs iituent G OUB-f: ﬂﬁhﬁusq
preferably, it is a phenoxysgroup that is optl ona

substituted with from1l to 3 10 substiluents sel ected
fE R Sapdencthyer eroop.cionaphthyleticry gump, 03-siphthaidthoxy igtoubsa

ﬂ&ﬁﬂgfﬁﬁvg?%'% %ﬁ{?ﬁg‘luggxa sé‘lﬁﬁ’v gﬁ]gﬁ.] h from 1 1o

dEPMbﬂP@P@ﬂEBIﬂW dnbmyregreferablydtis mbénzoxyerouns an d ,
nost preferably, it is a phenoxy group or a
p- ni trophenoxy group, 15 Were the copol yner of the

pr eseWheraRein ki bﬂ:}f]naﬁgmuphﬂmg mmﬁpn 14 btborcadpOHRdnHA

d.t | table salt
USRI SRl B R BT TES bl BentdsobEeE Bopriabtis
wt s Ipm&ﬂal:ﬂjb intlarylony pioap Ry ok 16 00 eiruml@g?glat :E ﬁ;étl{]ngall}'

t h di
R o R BB R rel e iomm b SORR A B y
q&&faﬂhlglhk B aﬁ:ﬁtﬂnxﬁ; fgﬁfuﬁqﬁat RYopliS Ry sk iRAIBY R réh L 198
se carqﬁw%f H&@OU ps with a _base. Preferred a
ﬂ%ﬁ“@iﬂﬂ%ﬁﬂ fﬁ%ﬁ BleBioup Py stlbmarspaferablygl s$ phenoxy
fopdupRgtivialIh sdbsiRRAGIATEHR (3 8A6HN aldind REAGIRG SRR

of the resent invention include inorganitc am
R GHRR S BEASRN Y OURS 08 NibTg | erappg;cang, most preferably, il is a

@ﬁ&[&?@{ﬁﬁ@Qﬁmllmﬁg&ﬁ%%ﬁes and 25 hydr oi odi des),

nitra perchl oral es fates and phosphates;
organic acid salts such as |ower al kenesulfanates in

whi chvmaﬁ: th@a%gm{amm ' Jﬁvmmﬁfuﬁ%&s&ﬁas@g&kﬁi lifaed

above t hanes u
t‘:PW'lP"PlIPél‘i'@‘Tl’%ft dpapeted|lP o phar. @S‘-“téfm#aﬂ]' hmﬁgﬁwﬁfsﬂhﬁﬁesl) by reacling

bt 5 lfdfnf?égﬁa(skc"%mys R G e ¥J it ik Qgpo?}rmers at e

def I ned above behzenesul Fonata by
presot inyeriial eonadidy rarbisgl sroeps andelizadopslymboma ba besrersd io

T N T T R AT -

@opps wh shdses, | ysi ne salts, arginine salts, onithine
salts, glutamates and asparl al es. Hydrohal ogenal ed
acid salts are particularly preferred. WO 20041085500

PC IPIF@0A4E A0S, thd fhatinedobigi-ally excappble sal@ o2 with a
§j.g€i1rrra1cl:oI0|c.al acc tahle salts formed with an

S BRI &8 dRPrysrutipen R IgFy Helngreanic atd
palasechtas Ihmmhﬁlhgﬂﬂa[bm adidishits (ef@th@limﬁlﬂhﬁlﬁzs SH@atbbasmidésaal |
ge({l a nft 8 IﬁOdl um aIt otassi um salts and

RegRRal & PergfiRaales. suliqt giPhalst: OEgaps agid salls such

aaloGietlitkehadul BndaSin RAGNQ K Mmeﬁaﬁﬁfl)mmﬂ?i]ﬂ'eﬁ #lak Yefined above
(e.g- methanesulfonales, triflucromeihanesulfonaies and ethanesulfonates),
arylsulfonates in which the aryl molety thereof is as defined above (e.g.
benzenesulfonale or p-toluenesulfonate), acelales, malates, fumarates, svccinales,
citrates, ascorbales, tartrates, oxalates and malsales; and amino acid salis such as
plycine salls, lysine salts, arginine salis, omnithine salts, gluiamates and aspariales.
Hydrobalogenaled acid salis are particularly preferred.
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N

5 such as alumniumsalts, iron salts zinc salts,
copper salts, nickel salts and cobalt salts; am ne
salts such as inorganic amne salts (e.g. anmoni um
salts) and organic amne salts (e.g.1-oclylamne

sﬁuug..mggg_gbenzyl am 4e salts, norpholine salts PCTAP004/004134
gl ucosam ne salts, phenyl glﬁym neal kyl ester salts

el hyl enedi am ne sal ts, N-nethylglucarniae salts,
guani M@T@@M@E]ﬂ%ﬁféhmﬂmmmgmﬂj a;:,-:eplqrhletaitty Famicdelh an

Stdloncddh RO S0 s obYub resey invention dnglye
pmiaiz;hltse'uslaatﬂaﬁmh aicgal hﬂudh gmndmm sahit, pslassium salis and lithium

'&{Psﬁg&ﬂ#l Qﬁgﬁnﬁ%ﬂ}’hélag gljutgf,’ﬁ'&l er:rlaagnzn!tsl?u% g’a?ts) melal salts
tsuﬂsa(shymmmmnd; b ﬂms RORREIBACG pEARS nickél daldyind QotiklisHlLs;

| t |
38 onl i A el R5in® Gl oimondim Salsh ik i e
Ahlk%(ng, mﬂ;&émmsaillksdlmﬂylﬁhﬁlgﬂtgeﬁhfplﬂulmtsaﬁs SRS miHeQalrs,

ul.ar referred. is Int r esent |nventlon
W%Fe{%‘r &ler sl sthylencaisyreciis Somelhy efugamine salts,
(gﬁmﬂihh& sHith Qliahylathint sdW, dib@ ﬁﬂmlsw@ﬂ]cyéluﬂeﬂﬁaﬁ:ﬂa\é%ﬁw Rt
dlﬁde%lctedlnthe deflnltlon t he topol yne
iﬂ’d%v “Bimincahlls eilagpecying sabe, pauc@wp galtsf dlﬂbwnlﬂm@.
e, N behEyisHe M larkik balys] @p&@%i:aéé?:ﬁs %%ﬁ&g{ 31 and

P@QOHET startlng naterla usea In a ynerlza 1 oNn
ethybaraideppthensspks: gnd anmep@ﬂmﬁu@fﬂsm@ne salts,

sz @ Ms, hﬂﬂiﬁ%{étshlﬁnnmllﬁiﬁ& Eﬂfs hltnmh% ﬁlﬁglts%@flal ( n%etal

erived from sai d nononer artl ng
pilesaad alkalf Maﬂ@léﬂﬁﬂmhct@ﬁlylmﬁerpﬂdesent i nvent| on.
In the present i nvention, the phrase "head-to-head
sequence"neans that the 25 structural units
r epr elidht prgsepl/inydngion. dhﬂrﬁ;‘-lraau(a,llymﬁmjdc@hbd asar mindtmumnged

.CH.C
@&nsﬁ%ﬁ&‘ﬁhl %t 5@W8%F%huﬂgf HQzen P)an?ﬂs\ﬂﬁnﬁlﬁg Zﬁm on
POTE 9RR00HET 042 3 e uliyof forile (Poeseitofifmirn (0N Thd he
means t hat, the

B uence"

B itP Aot P B CRR g T HUTY BARDPASSLIR anc
pmlﬁrmeumeumamgmmas?ﬂhmith B\opoMner of the present invention:
rather, it is the unit.that is derived from said monomer starting reaterial and js present

in said copolymer of lhe present inventiorn.

In (ke present invention, the phrase “head-lo-head sequence” means that the

stmetural unils represented by the formulae (I) ond (11) are arranged as shown by the

[ollowing formula:

CHe~G CHGH
o TR G
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following formula: CHz-G pKH ,77 OHn O A k-O-RR
(1Y 5 PYr" In the present invention, the copolyners
and pharmacol ogi cally acceptable salts thereof may be
al ' ernating copolyners or random copol yners, Altern

%) AByoSHRO! yners are those in which the rat
structural units of fornulags(l) to the 10 st#‘gg%?‘}ép&m

units of fornmula (11) is 1:1 and the structural units
r epr edete prpsen invieetionf the Ipvhiaw hidd-mridil Sdaeerkt hicindlak the

AR o] BRI FARARAE Y vk Wi O et et o b e

Hellpving forminla: sequence or an alternating mis_ed
sequence of head-to-head and head-to-tail. ]Random
copolynmers are those in which the structural units
represented by the formtla (1) and the structural is

units represented—-byHt—kfe-—f—er—md-l—a: rEhH+)—are arranged in
a random sequence. e preseft G=avention. the

"conposition ratio" isj| ver@tgd’lratlo of the
nunmber of structural umﬂm&s—oﬁa’pres( :pt ed by formula (1)

to the nunber of struct( ral” gnits * represented by
formula (11) in a copol)ymar of the present invention.
When a 20 copol ynmer is substantially an alternating

copol osition. ratiowill be 1:1.  \Wen a
copol yrr@% Pfegéé?'g’n%%[@o'r# 2 BRI a““%%&\?@ﬁ“ﬂ*&éﬁ?ﬁﬂa%
gelts lbﬂetufmayémlﬂlmrnalidgenpcﬂpﬂﬂh yﬂiﬂﬁ&nwécl.pbntlale&lr eﬁwmagn ;
rati rticular it an
SR S 2% P e o B iyt el s o
$inicBaral qnueﬁfaﬁuaﬁxily (mm 21 3ind thie @trdtal VRS ﬁ:prd@é:ﬁécﬂiﬁﬁé y
fumn]a dThci [ 2 to 1.6, and nost (E[referabl it
apt Sheptepiuio) i peoseszed by e sonmwls Qo ragied in an
Bmmmglnedd bﬂﬁa&ﬂﬁ'@@l&t tal @erfid iniy Qe MPIOUET sdgBEnék baR Y
V. sonewhat depe on sllght changes in slartidg
A e R et Dt Grheeb e a9
Elmﬁﬁeﬁlsﬂrlﬁch b Sne ) Asitd deprasenRiibg heSoMilla A &rﬁﬂpélgfslu?ﬁt e
or

val ues; rlbatlons of up to 30% on the values
E‘HWBEF%EP'EH ¥ Lieiteranuly QB Areapanesddp e madpmiseayonssi der ed

to be within the scope of said ratios. 30 - - - - - -

- . - - -In.lbe present invenliongef HOMBHTBORMITATIRS BTOG TOGAARI:
MitRber 6OFRR R ik r%ﬁ%!aeﬂleﬁfh y B P WTHub S o s Metural anits

present i nvention ca
represcaled by formula {II) in a cnpnlymsr of the present invention. YWhen a

copolymer is substantially an allerstating copolymer, the composilion ratio will be 1:1,
When a copolymer is a random copolymer, however, said mﬁn can be varied, In the
copolymers of the present invention, said ratio is not particularly limited, and
iypically it might be in a range of from 10:1 1o 1:10; preferably from 3:1 $o 1:8, more
preferably from 2:1 10 1:2 or 1:2 10 1:6, and most prelerably il is either 1;1 or from 1:2
1o 1:4. Ti should be noted thal 1he composilion ralio values inevilably vary somewhat -
depending on slight changes in slartig materials, polymerisation conditions and the
like. As a result, the composilion ratios given arc approximate values; variations of
up 10 +£30% on ke values for Lhe composilion ratios given above are siill considered

to be within the scope of said ratios.
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determ ned by using known anal ytical techniques. By
determ ning the carboxyl group content of the
copolyrmer (mmall g) by eonductonelric duration [the
determ nation requiring the preparation of the

sar eesmeskdi ng conpl etel y hydrol ysed copol ynepctim@osmoan
R3is OH), elther by hydrolmssi ng the copol yner being

anal ysed or nIheS|S|ng the corresponding

hydr ol 58%!“ P s rspelymessof H\quswmwnmmedge
feteinbiBied HPasi Ihowaiaghly o9 Ohy hét

UI’?I ts of ggﬁt# copol y S' ‘ It posgl b t%gmcfe uﬁ:flr%nup

taqgl%laWF?lwﬁerrfgtmemby ﬁfgldtlﬂemﬁlﬁr- Pmmdﬂfccdetmhmalmho
Rk it i s rat ol 2l ?]Q:Qbo%ﬁé\én{! g%}fm&l&lil%h%r&!)%e& Pﬂp{;lﬁgaer (ie.

a\éera e nu er of struct
dv'ey Qf3 ciherby hydplysing thetopolgmeciringsanglysed, or By isgnthdaiding the

f I
Bl OO R sl PRI O i e 4 e
Ayumuld weighieof cachrof the stamgi:ral vafis bivaid cbﬁolsme:u Qtigipcakibld g t
Ay rwei ofapolymaris
g%!t )g?rlhgﬁ{eg%aéé'%h?g? cfusmtg lﬁ?‘r{ﬂ 8‘5'3155 "ght agai nst
ehal of a sb9ndard conmpound whi ch contains a simlar

pol ymer and has a known
iﬁgﬁ @ﬁ@%reﬂgﬁgﬁf val ue, 20 Such an eval uation
nethod |s often used in the deternination of the
ar .wei ght el co rs..such a ; those
ﬂf&#ﬂﬁ?@ﬁ{hﬂ TR GHer SHAEoclye) Wl Uit 5 dhntverie gombGS oL
Ehmmenmhty{m[ Cof Ihp EBBEH gmnpf e&ﬁm BE #hS cﬁﬂa@ymef Jn}h%uu) FWi
@ HE dﬁé&éﬁ, Blltratlon hr omat ogr aphy” usi'ng
BorS HEPUR PTG oidAe Srpchiel aﬂgwa%w%@arfwmmewgwowca
stnasndalngilgmppound. The nature of the gel, the elution

condi tions and the pol yner of known absol ute nol ecul ar
wei ght used as the conparison can be appropriately

chosegefyally\@e RRAISOR '@El cﬁJ‘ 'agﬁféﬁﬁaﬁﬁ e Errh'l?l%nf]ga IR0,

t echni ques. and %enera

mel P ek RgandHa) rht nf-wel}"ﬂmpimuch ﬁmtsgmmnlh*res s
GiRdecting @th&%@@mﬂ ﬂ_ﬁfméﬂﬁﬂ qay adkr&m eqP{ar weight vg valu

conparison 30 purposes is prefera
udly 4% evglpation ﬂ%&@rléﬂf&ﬁﬂdlﬂﬁi wpky qlqtmmaﬁom Df tl'l&mulecular walcrhl
SORAVABEISMOE sb g the side chain
porti O%B? zmccs)ﬁsdlil erﬂgadg‘?gﬁ éeﬂ%ﬁ@é 1381’? ‘acteristic
structure. Therefore, the standard conpound used for

oo ey moRil e i e BRtplEH: o PRA o Blisbine o

Vi ooesued 5596 ARGTiba @Rﬂﬁﬂt@.&@lﬁﬂsmﬁ@p&lhﬁaﬂﬁ@ﬂg}:ﬁ&h of
Mgglu[y:ﬁlﬁg&iar kv%}/g‘ﬁpxgs Inu\m}\% mmpgue{d*aq'%c HEtLIeBC %lltﬁ:rge.lvﬁlla elulion
conditions and the polymer of known absolute molecolar weight vsed as Lhe
comparison can be approprialely chosen by the person of ordinary skill using known
techniques and general knowledge, e.g. see “Comprehensive Pnlymér Science”, pub. -
Pergamon Press (Oxford) 1989. The standard compound used for comparison
purpases is preferably a polymer having a similar structure and properties. For lhe
copolymers of Lhe present invention, the side chain portion is considered In be a
characteristic struclure. Therefore, the standard compoued used for comparison s

preferably a polymer conlaining a similar strocture to that of the side chain portion of
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nmeasured. More preferably the standard conpound used
is a polyethylene glycol). [In the present invention,
the "average degree of polynerization" is an average 5
val ue of the degree of polynerization of the

fid 446dnEab units in the copolyner of the er‘?}efE"é{"{j‘ g1

invention, i.e. it is the ayerage nunber of s
units in sai_d copolymer. It is determ ned on the
ﬂm@pﬂlpﬁﬂrtdf @he jamntagmnﬁmi @hodearerigy gdilecor weipht s to be

R Mg it sl rmdpecdee esteebfmnatresthn

rati o of the structural units of sai d copol ymer. The
"aver ee of. 10 pol yneri satiaon” of ,a cgopol yner
of th@q@? ERAL Iy b rrFiags Hrpreseof aplymiediatian iF an pvestes

ki€ ainhbaeged) dwm?heﬂzam BEthE BRuchithl 2 mhé &f £ of the
Aver age degree, po ymeri sation = Mc1(FW + FWi

Rroggnl snvenioqy s, éﬂw %vﬁf@ﬂt’ﬁ@b%ﬁﬁ'@‘é"fﬁ’d%“éém s'a}d cwevl@mr It

2f delehRine® B BRiis of thd- R de MMdcuBE Geikfl St lﬁﬂ%@i%{m I, lhe

wei ghts for each of the structural finits Ff_

feaplactaighs of eariopfithe Smaroralunitsenf seid eepolimives apd thp spmipasition
ki I p

RikioDF [Hé%lrhtﬁﬁlal G EPsakd&ﬁ‘gl hder. | The Qaeﬁ%ﬁ%%ronpoy tion

cal cul ated from sition r
pelymerisation’] of apppalymey of (igipiresenl iyventien havinghsbuciimalagmits T and

pwa?aléﬂleﬂﬁi ][lmf.sn&gm BeoAYSr age degree of

risation a co Iymar of lire pre; ant invea
ion, the value of the ci npoaidon ratio of the

BEHR e ot et i SRR SRR D

units can alt be determ ned as di scussed above, In
. 40 i nec rep re t
Sheleh Ml i foe bbick Rl FAER BRI st har Aot Mg the
Eoniamlo heyegahtt for caah oﬂhe)htrqmﬂﬂ mﬂpmmfesﬁaaﬁﬁ‘lﬁﬁmmﬁnﬂ e
rre ondi n e dr ol y.s co ner).
EPlesen erna“[" 3"”“?? 8‘“&'{' ﬁ?’ﬁl Si‘di}& Ffﬂ e“é‘l‘glﬁtﬂdtff?éﬂ

the: eapaiticantif (cdmprciidpedsgieri ofiitfe mfesgnt i nvention
is of known conposition, these values can be
determi ned without the need for analysis. The average

degr da l]&fnhoﬁiﬂoﬁﬁﬂﬁ fot AbteAfining lﬁmEﬁgp&&ﬁ%f?u@heﬁmm of
re g | Yentlon IS not partlcular
%ﬂw - L prepegll fopfention ghe walgg ﬂl%lh%?ﬁr@"ﬁﬁﬂw@': of the
slmelfuaﬂ amsymetwﬁuafmﬂmmlgi@ar mpa?pux)m{e%w @@L kfrmlul20M 5
0 or 20 to 30_or 30 to 40. copol yners of

15 Pede BiruciyRianils ea. allthﬁdE@m@c{ aﬁdaqcu thovef Infesdeni a
dd do) it lmecsgﬁgrmlara%:@bm 'c@ﬁ:%ba glé@.-;lt]#l fd_mlyggdt of

formula (11} wherein |sa
ammoiohtse ,_ﬂ[[IJnDJ]LSEd oL aquthysed.cnpﬂJ_ymsr (preferably the_comgyponding

&W? ﬁﬁﬂ&y?ﬂbﬂﬁ%ng-)oﬁﬁ&ga&%l y]; lf?fﬁle slé%&%lg copolymer used in

the preparation of the copolymer of (he present invention is of known composition,

these values can be determined without Lhe need for analysis. The average degree of °
polymerization in Ihe copolymers of the present invention is nol particularly limiled,
Typically, it 15 in a range of from 5 10 200; preferably it is from 5 (o 50; more
preferably from 5 1o 20 or 20 1o 30 or 30 ta 44.

In Lhe copolymers of the present invention, the structoral units of formula ()]

can comprise al least one structural unil of formula {II) wherein R’ is an oplionally
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substituted al koxy group having froml to 6 carbon
atons, an optionally substituted aryloxy group or a
group represented by the forrmula -NR4ARS5 and optionally
at least one structural unit represented by the
waroulassobl ) in which R3 is a hydroxyl grouppcrifgionirig
rati 0 between the structurdl units represented by the

ai]%lx& ich R3is a 5 hydroxy group and the

b Aok ardhe WRES Bk 186 tpor ﬁ@wqﬁmmusywlwm

\hhﬁ@ﬁ drGupi i a gRdupGipERBRH by tRUBSTIE W &) an@lpvgpﬁasl
ptional]y substituted arﬁl oxy roug%or a oup

P@E;F S FRPrSpRicd by tha fopmy {3 Which B} ismwdrony sxeup.
RS e e I sIrBdiiu nhY pqi&mmr%qupymym@ }ﬁ?fnh.%&l R*isa

gwoup content of the copolymer
Qi eehband the almc#-mluwns rpxsduted by dhekiormile Qf)en ehidhiFE is

et St O ¢

' Hﬂlnpsem@s@mbbbthﬂtfmm Brmﬂmaemds uiemdmljmtmm By

el 10T Ao R bl Gt by

lﬁwdu):mme[ﬂaomﬁlmm&d\/ﬂm eluovikdge Af e fbamlhyapn NISdaEh of the

|sthec 03|t|a rat

ichfl s et doBbties SOITBR Soatnod o hiaéee AbRyEN iy passiple
|usdd1¢rmjﬁedhemydmly\ﬁ3 @it HofA Gdien thefolaGing@imagi t (1), EVT
is the fornmula weight of the atruc ural unit (I1)
wherein F' is OH and FV\(A)|| is the formul a weight of
the structuwal u i ) ' 3
optional | y_substitut I anotlonally
substi t ut ryl o§‘¥}”§5&3 ented by
the formula -IrI R4AV5. Preferred ranges for t he
b¥ldrol S|srat|oare55t0010 4:6 to 0:10, 3:7 t

5% GF bydralis svin. B1 1191 o romppsigeroutias Gos ot ed
tdBoxyl BBtk YEhs cﬁ@umﬁaﬁws} TReid tﬂ.?fbhhﬁQ'ﬁélgg\a%é’me

sonewhat _depending on s|ight changes in st
el any mw%’a{wﬁ iR vEizih af thaelruchiseliunk 611 wssrein P is

oresd W (b & .Jae/ﬂ;rnahmmghiamearﬁhﬁl%ﬁu *.L]!ﬂ:‘la‘mﬁ).rl{e?s%nt

appl i cat| on are approxinate va vari‘at i ons
prstonelly yhstitped Whpniegrotpy an eptionallymibasityisd srsrlna;r gamp ot at ed

%Q@m@g g'tﬂl@% af.m are still considered to be
o 4

in the cope o sald ratios. 30 The nol ecul ar
size of the copolyners of the invention can be

S g HerHElle HIB AR RS B TR P S T

BedP.ceitodr 10s4nd 4 - Sig Uslﬂarit:ﬁfmuld bé Exiearphabke hdralysis idbioheluewv
ﬂlEﬂ}é'hﬂes aﬁ?%%m%l.vﬁﬁ‘t (@pendm e on slight changas in starting malerials, reaclion

condilions and Uhe like. As aresult, the hydrolysis ratios stated in the present

application are approximate values; variations of up te +30% on the velues for the
hydrolysis ratios slaled in the present application are still considered 1o be within the -

scope of said ratios.

The molecular size of the copolymers of the invention can be measired using
Jmown analytical techniques such as size exclusion chromatography using proleins 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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the use of such a technique). 'Using size exclusion
chr omat ogr aphy, the nol ecul ar WO W41085500

PCTI JP20031004134 41 size of a copolynmer is given as
its Stokes radius. In the present invention, the

Wa) BEiMsadoo Si ze of the copolymers is not partj

limted. Typically, the Stalkes radius of theevlmff‘lﬂﬁ60{4}6m”"I
copol ymers of the present invention is 9.3 inn or
|size &f 1 eapetyarcalsi jvenias its Spkes radiiusm lothel presen! impanéion, the

RS BLAREYof the & Itk 1 QLank SRS 5Ok
3.1 nor ornq e%s@n]gﬁlel?stlygatipﬁ E@Y P’éﬁéﬂé%ﬂlgﬁﬁ?'ﬁ?iﬁ%
gadinsmfitheqepaly§ers of the prasett nvEhidonde A8 nynmrlsss ApreFerably it is 7,3

' ceptabl e salis thereof- of the ]
BB IR et oty RICER BB st e b R o prls, o
aojnal rynye of frami3dntoBeah oo S k@ Mok 0 t hose skilled in
the art [see, for exanple, "Conprehensive Pol yner
Sci ence" published by 10 Perganon Press (Oxford) in

1989] Thiséopolymietaini PRariRENSEE] @aﬁgﬁme@a&dhmuﬂo@ﬁm present
follow ng farmul ae (1V) andi ;. Rl Cy~C HC=CR. | |
Y eBaR caghog &H?H‘%ﬁ%c“ Foltalple copplypperizatipn reachipn knowvr igjkasei n
iskilled¥nMac A Bedfor el FCBRpAhensAe FaRhicd SHeAROY@ishdd by
rder to obtain a _copolyner having a particular
ey PresdCafredide 4PRd uging pleripamanomer spresentadbretal ar

\¥lloGig TokAa ' g .copol ynmer may be fractionated
using gel filtration® chromatography. ~_0 The nonomers

are known in the art or can easily be obtained
according to a pgmethod well known to those skilled in
the art [seqyt@r exanple, J. M Harrug-ch"Laboratory
synt hesi s of pollyethyl ene glycol derivhtilves”, Rev,
Macronmol . Chem ¢HPhys. C25, 326- 373 (2¥B5)%8nd Japanese

Pat ent No. 2621% l_. ggnomers represéptq‘._q_I by the
formula (V) can d er’g'}lly obt ai ned by subjecting

mal ei ¢ anhydride 25 t@ one or nore reactions sel ected
fromthe group c®fsi st ng of (a) hydrol&kis, (b)
anmmonol ysis, (c¢) am nolysis and (d) al cohol ysis.

(wherein m, Alk, and R', R? and R are as defined above). In arder to oblain a
copolymer having a particular desired average degree of polymerizalion or molecular
weight, the oblained copalymer may be fractionated nging gel fillration

chromatography.

The monomers are known in the ast or can easily be oblained according to a
method well known Lo (hose skilled in the att [see, for example, 1.M. Harris,
“Laboratory synthesis of polyelhylene glycol derivatives”, Rev, Macromol. Chem.
Phys, C25, 326-373 (1985) and Japanese Patent No. 2621308]. Monomers
represented by the formula (V) can be easily oblained by subjecting maleic anhydride
1o one or more reactions selected [rom (he group consisting of {2) hydrolysis, {b)
ammonolysis, (c) aminolysis and (d) alcoholysis,
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R -- - WD 200410R5500 PCT/JP20041004131

-12 Alternatively, a copolyner or a pharnacol ogically
acceptabl e salt thereof can be obtained by subjecting
one or nore carboxylic anhydride noieties of fornula

wd dopamesgpaa copol yner which contains, as PCT/JP2004/004134
constitutional units, (a) ome or nore structural units

whi ch may be the sane or different fromeach 5 other
and wiiligmatiyely, s eppalwosrnine d phymatdodicallyabep elle silethessof &

[ ; = (- i n.m ALk, Rr. and X
e hajnc b ok on By B bbbl giian el O frpth
dn Apepokymes wiickaohiainy, as comstiteyidul deitypi ety of formul a
[): .= Y 11i.0, to one.. e
{81 pae b Yylbatnts Yoh sl et GmEpEgifipg i pact
fyiir eddyahish arg irdpyesiifiediby e Btk (B.belowt: i ) "am nol ysis and
(iv) alcohelysis. The starting copol yners havi ng
units of formulae (1) and (111) are either well known
inthe art (for exanplg, copolyners such as AM 0530K
and AM 1510K can chased from NOF lCorporati on)
or can be easily pré&;\ ed according to Q nmet hod wel |
known to those skill in the art [see, for exanple.
Yoshinmoto et a!., ' Pol hyl ene gl ycol derivative 30
nodi fi ed chol esterol qg',m.sg | ubl e and active in
benzene", Bi ochem Biophys. Res. Comm 148, 876-553
(19S7). Japanse Patent No 3631308, Japanese Pat ent
Appleicat i on Publication No. 3003-105040 and Japanese
Pat ent i‘ilca i.on Publication No. 2003-105003]. 25
To obfafi | 3FFras dafacd #9ve aadsi red average degree

@) POokiidBARKAN LR cAbpristiRs Jaﬂiéxfriw afyd ﬂ&ﬁé@f}ffu&m (III):

obt ai ned copol yner may be fractionated by ge
——CH—CH—

Lo b am

Lo one or mors reaclions selected from the group consisling of (i) hydrolysis, (ii)
ammonelysis, (iii} aminolysis and (iv) alcoholysis. The sfarling copolymers having
unils of formulae (1) and (IM) are either well knovn in Lhe art (for cxample,
copolymers such as AM-0530K and AM-1510K can be purchased from NOF
Corporation} or can be easily prepared according Lo a method well known to (hose
skilled in the art [see, for example, Yoshimolo el al., “Polyeihylens glycol derivative-
modified cholesterol oxidase soluble and active in benzene”, Biochem. Biophys. Res.
Comm., 148, 876-882 {1987). Japanse Patent No 2621308, Japanese Patent
Applicalion Publication No. 2003-105040 and Japanese Patent Application
Publicalion No. 2003-105003].

To oblain 2 copolymer having a desired average degree of polymerzalion or
desired molecular weighl, the obtained copolymer may be fractionated by gel

filtration chromatography,
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filtration chromatography, WO 20041085500

PCTI JP20041004134 43 In the present inventiom
copolymers of Lite present invention can be obtained
by subjecting one or nore carboxylic anhydride

| £} f formula (111) to one or nore re |.ons
gg%%%‘tf@%nﬁr om the group congisting of (i) hy@&%‘hﬁgﬂi"@?‘”a"
(ii) amonolysis, 5 (iii) amnolysis and (iv)
al coholysis. In the present invention, "hydrolysis"

nmeans rin eni.ng reaction_qof a carboxylic .
Ay P e PRSnE Ry ehiton, copalimarsof fheyp st iniatii <ap e ghipiaed
S sulgédling bnd irinior® tarbbAiB WAy dfidel hoiei& T itdiRla (119) 18 onc or
hydroxgwgrOﬂg. The nature of the actual hydrolysis 10
M EEpgins elagled fom the grqup cpasisting pk @dwdrplisyn i) ammonolyss,
ivERR e andgv alcoRBREQyed by those skilled in the

glr . Ex?rr%l es of a l;]il%%;]t:gable solvent to be used in the
hydrol ysis reaction include: water; ethers such as

di eth o T H
i oxamaneREeh ‘#S%‘*ﬁ%ﬁf?’é‘?ﬁf?ﬁéﬁ Bt sl BRAL R o
gurfestythy pnfendpide mo doimudas(TH) reith water oegiveeantmictyral unit of

. . : . | am _
R P10 SRRy oy RO Koty g
neagiagras byl pahisulatlp ligtled amodzas i0E atiedied copoimbrengployed ber
ﬂﬁmg&@kﬂgﬁﬁmﬁhe preferred. 30 The reagent to be used_

is surtably water. If water is used as the sol vent,
then there is no nece city to add e: _tra water.

nccel BRRHR0r  SutBRG oY B REH B e R s ot iduce:
mmtketers sucfogsgiethyl Elﬁgiﬂﬁrﬁ}‘]ﬁpﬂ:pghﬂm?’e ﬁhm?ia{?ﬁﬁfdﬁimm’

G RSk e i S P N o g e s
Mﬂﬁmghﬂﬁ&{]-ﬂiﬂﬁﬂiyﬁﬁmﬁﬁlgggﬂ,ﬂwhgm}r@ﬁ#ﬂﬁﬂ& epRAGFLoNat e,
R i SRRt tcae o ooty abgentprasianide. F these

Bl tdhia Vadal 6t dicine $:Q@GdfRddydr i de and pot assi um
hydri de), alkali netal hydroxides (e.g., sodium
hydr oxi de, potassi um hydroxi de, barium hydroxi de and

i t hi TR foypRhQy b @ded igtbui@blly waRh2dF waked B sEE s Iﬁgstﬂvrml. hen

sodi.um fl uoride and potaSsiumfluoride); and organic
Hgteds ne BRemnsils toadd i walen | Addigionplly adageangy beaddeddor (e
PRpORF BQ=lefBifll WO relcBeX | BempRelbaasl L '

ot assj um’E gt hoxi dg, pot assi #E} %F%};ﬁé&%nﬂﬁf%ﬂ%ﬁ um
E@Fﬁfd‘ﬂ‘- el kalimeial dashoneleple @l isedium catberdtey peiassiven carbonale
bdd IR ' L6 | j i | et hyl ami ne
LR, s KBRSl O QO
hydrogencarbonale, potassium hydrogencarbonate and lithium hydrogencarbopate),

alkali metal hydrides {c.g., lithium hydride, sodium hydride and poiassium hydride),
alkali meta! hydroxides (e.g., sodiurn hydroxide, potassium hydroxide, barium
hydroxide and lithium hydroxide), alkali melal Auorides (e.g., sodivm fluoride and
potassium [luoride); and organic bases such as alkali mela] alkoxides (e.g., sodium
methoxide, sedium ethoxide, pelassivm methoxide, potassium ethoxide, polassiom -
butoxide and lithium meihoxide), N-methylmorpholine, triethylamine, tripropylamine,
tribulylamine, diisopropylethylamine, dicyclohexylamine, N-methylpiperidine,
pymidine, 4-pyrrolidinopyridine, picoline, 4-(N,N-dimethylamino)pyridine, 2,6-di(t-
butyl}-d-methylpyridine, quinoling, M, M-dimethylaniline, N, N-diethylaniline, 1,5-
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pyridi ne, 4-pyrrolidinopyridine, picoline,
d- ( NN- di net hyl am no) pyri di ne, 2,6-di(t-
but yl ) - 4- net hyl pyri di ne, qui noli ne,
N, NNdimethylanilirte, INN-diethylaniline, 1,5 WD
égp ‘@ﬁ 0 PCTIJP20041004134 44
I a7a | o[ 4. 3. 0] non- 5- PCT/AIP2004/004 134

(DBN), 1, 4 di azabi cycl o[ 22. fioctane ( DABCO) and
masalﬂmmﬁ Olneh-Glsne DBRY NCLGiaALRY 8D BB%M
and pyridine |s

ﬁg% i c.bases are eferred
g iazabicy ‘aﬁ?ﬁéd)]"q Y 15ne (PRYX Qf these bpsesQie e hasRsa@ee t hat
\bReBdredtale pyrithie 10 nosi p?efé&écptm%s kag%eﬁﬂ.% sehbisd &-ﬁwﬁéré the

in_the absence of a base, there i"'s no 5 necessity t

Radrolysis sragtionprecopdsatisteniorily imibe absanas of abpsss(hoepen| n g

9&1§5@1§5@!J&£Q conpound and the reagent, but is
usuall'y 1n the range of fromO to 100C and preferably

in the range of from20 to 60C. 10 The reaction tine

{Eag o EREBENAD e, D RS RY oh SR Dle i RpbidGro

mgd';l, Hut s uswilly Suuthk eange of frdve, Oria 0QR* Cadnd prefesblit th ik fﬁﬂgeﬁf

ﬁgmgz ﬁﬁﬁgnd preferably in the range of from6 hours
15 After conpletion of the reaction, the

desired conpound of the hydrolysis reaction can be

i solated fromthe reaction m_ture by a conventiona
met hotMaERwHAT HiBe vatiss dspanding ogithq Teacdion fempseatyse.ithe shuting

eXApThe, ihd ﬂasgeﬁeml theihd ﬁﬁﬁﬁ%ﬂﬁc@bﬁfﬁﬁﬁmﬁ th RE

condensed using an ultrafiltralion nenbrage anng%UE
fremQ reipplagod oy md prelenablyin g aange 06 Frporiuofio 24 bours.
reaction. Alternatively, the desired conmpound can be
used as a 20 solution w thout isolation thereof where
it i sAiy cpmpigdemofitbe reagiginf the desirom caripqund btha bydrolysie

) Ine can..be
N A R A R AT
fhémﬂéwaﬂvgihé in @I@Iﬂﬂf Fblt examplenihe lmsohmt ogctimhyixhifocandot ai n

. - ier ed rage .degr
AR SRR iy e g P8 Bt B T B e
mmpﬂﬂm@df laorpdisnd Adesnatiely, uhetdmredfcruambummh delustdian g
[ . [ ra sent
g’ﬁ%/ue“ n “Iu}hn% I%O?ER' o4 mmon oﬁ?ys 'S n&g# be “SF F?é "E’ﬂ@ﬁf‘?‘@l RSN
of a carboxyllc anhydride noiety of fornula (I11)
Wi th Lety,of 30 fornula (I11) .

wher oy B ebablning ofPisk i Sicesshug, Einibegprot pleied e
mmmh@sm:qnmeh b forieRamipie, %&Bﬁﬂdﬂﬁbﬁ SirbMatbdrBpHye Toas

qmg ' el nmet had .co | oyed by

oblair a mmpuund BVINg a particular desire avemga dcg;ree of polymerization or
desired molecular weight, the purified compound may be further fractionated nsing

gcl filtration chrematography.

In the present invention, “ammonolysis™ means a ring opening reaction ofa
carboxylic anhydride moiety of formula (I) wilh ammonia to give & moiely of
formula {I1} wherein R? is an amino group. The nature of the acival ammonolysis
reaction is not particularly limited as long as it is a melhod commonly employed by
those skilled in the arl.
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those skilled in the art.
---- WD 20041085500 PCTIJP20041004134 45 Exarrpl es.
of a suitable solvent to be used include: water;
et hers such as diethyl ether, diisopropyl et her,

wal tadmxssoof ur an, di oxane, di met hoxyet hane, ap@riypaep4/004134
di ethyl ene gl ycol di met hylsset her; and am des such as

ormam de, N, N-

for de, f
di ne%"e‘lqﬁqsﬂf@ ﬁﬁllﬂg pe Q&eﬁypqlqﬂe, WalAe cthers such as diethyl
Mﬁﬁﬂmokﬂ??r@ﬁdf e b Brofiish gmtanef dunemn).yamanc, and diethylene

6?“% l:g}csph r| am d hese sol vents, water
¥ & apdl élwéleﬁ gueh as formpmgide N Bedimsthyonmraride, NeN-

BRI Mce EaﬁmﬁeNL}ﬁég.%fle horRifgheD _ﬂfaﬁﬁpﬂ.ﬁo@ﬂ%néﬁdvent

Exanpl es of suit eagents to I'nc
hexenisiyIngaspharettianrive rﬁlahesmlmls aaau:r andmxﬂnaamqmmfemd I

@snsfhsﬁe;l@aimaﬁﬂaﬁ Fent RARLO ' e“ a gér; gsqf.

depending on the-starting Wﬂléagent,
but is usually in the range of fromO to 100C and

pr ef eﬁﬁprlp\fcs of smgglerr%% fis E} b Iuﬁrécp 161ﬁ11 8%%%?1@%% F?_sg'iaﬁd m%ﬂma

reactron-time varie epen

MBWp@m@Mumenmumme&nudtlng conmpound. the reagent and
the kind of solvent used but is usually in the range
of from10 mnutes to 3 days and preferably in the

r angeﬂmfra:fdhom-:ﬁ'jphﬁuﬁsﬂr&s deépehditi 6n thfslatting G aCiridaRe Of
mpound of the anmonol ysis

t he reaction desir

'3 Bt fe AL e g Pt 01 GH Cire PR I Mo
Bymangemyent i onal nmet hod known to the person a-illed
inlire art, The resultant reaction m xture can be,
for eanple, vvorked up as follows to isolate the

t ar gefheGRIERaN ﬁr}% dg[keﬁl:lﬁ‘ltc‘ o e o200 e I%H}nh the sturl_mcr

per neabl e ne of ~an acl - suc an*®
B os ﬂaﬁclé{tgﬁﬂf Emdllh,b Isml Qﬁmbnmtm benwmah_xuﬂhsmagmtﬁnl a

£hA90HiAlNSbS d ”'ESQ [ di b ops
that t %ﬁé reaagﬁ lflgr%]e go %‘Fc’g j@"'ﬁé‘f ‘Ejgnd’lﬁm
aci di c, addi ng vvater as necessary), foI | owed by
conde t i héld Jtrflltrtlon Eganea
C hon A8 ch Bl AdhEfladlion Y ool tertllE H0hE Bom ity
mncquﬂ):arabhdsmlmeth fron‘n thereadion QﬂStu&ﬂﬂ’l mbamtbm nf@d6iod known Lo
I t'o_.F an| SCI | e organi ¢ sol vent_ such
%IQE%H«%/D‘ ﬂg{,ﬁ (5E 2 M geSlon peg TG caphg, fo rﬂ:’("ﬁﬁ'g‘m ng
werkedp ceillivertodustasd me le@gal BafigubiNES dishRisNRGSSSAYe-
and {P t he slgplgr ate @q'fcgous | ayer contal ning the
© R BN B U0 é’ié‘-" &S i 25005 a5eqasid sglutign to-
remove excess ammonia {lie dialysis is carried out under such conditions that the
reaclion raixlure solution docs not become acidic, adding waler as necessary),
[ollowred by condensalion using an ultrafiliretion membrane and then freeze-drying of
Lthe condensaie thus obtained; or (2) addition of zn aquecns sodinm hydroxide solulion
and an immiscible organic solvent snch as diethyl ether, shaking the resulling mixlure
(shaking may be carried out (wo or more times, as necessary) and then the separaled
agqueous layer containing the targel compound is freeze-dried Lo oblain the larget
compound. Altemalively, the desired compound can be nsed as a sohition without

isolation thereaf where it is 10 be used for modification of proleins.
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conmpound. Alrematively, the desired conpound can be
used as a solution without isolation thereof where il
is to be used for nodification of proteins. WO
20041085500 PCT/JP2001/004134 46 The desired conpound

Whiodhkahned, if necessary, can be fhrlher pnﬁﬁﬂ’“‘g‘sﬁm

by a conventional techniqug such as, for exa
filtration chromatography. To obtain a conpound
haV| ndha desired Pompemd thas nblenieua\rhrea@ea:ﬂ.e:gn e finther purified by a

abif th

pur | @E#conp@lun o Q;eﬁ% & fﬂtﬁn&%@?ﬁi 9 s
ftbliairf 3 bempow hdhavitg mmd fmxgar aaditysd anlretmg&hl@@ed ot]ﬁatl FifkrRAidoat
t a 0 e amo eacti.on can
BrdahoAEeS SRR G igkd gy By frtpecatreliomieoreging
aehfitmation/chegsmasgpraghya result of the hydrolysis of sone

units of forrmula (Il1l) in the starting material by
water present in 10 the solvent or the reagent. It

s houl g shbhROLOEo1EDMEANE Bitlet EhrkidaRd Hmbﬁnﬁgmym§ Radiidf can

et co ound for imroved stqgrage. In the present
RGBS 6 OFBPa Tl bfein &5 Ay eqya el o e acoul Ofthe
Qlfydﬁlysﬁ%f EmanldiiS oBfuoeai(in iRk gfaﬁmg tﬁfa%ﬁm@ l%rcht in

th.an amne to g{lve a noiety of
Lyept arhe rgagenty eshguidralsp e m@ﬂmms mayfhe n@ﬂsd 1T(Be

et REmPERA ST | g@;dvg@ggé ove. The nature of the actual

arnlnonS|s reaction 1s not particularly limled as
long as it is a nethod comonly enpl oyed by those

ski | | §fnd Pre B annhass | table sol vent. to
be used le c%é&ggaE]&g}mer Iﬁﬁr gI egﬁsciﬁ'ﬁa%@pb&] B Rionsg a
é’{ﬂl‘?@ﬁhc@ﬂh}@aé@' BRIty llftfhmlﬂ {18} wbhyaning l.cagi;.rc almojeans,

. i gl jaret by
BV S Y L0 T e
Iﬂﬂfm&ﬂdb@mt Hillb figneadiidactusl anlidely<li eatioy isme patidely Umited

ryolj t hyl pyr.roli di none and

hélsogﬁﬁé Sa %Eup cgt'rm'ﬁ| ﬁ%“@@'ﬁaﬁ wq:rgg"éﬁ%‘loﬁ“ , wat er
or di oxane are preferred. It 1is to be noted that the
r eagept b be us as the solvent. 25
The rgagé’i%s 5 BB eB Potrer cHREr EHER Stoft@s diethy]
athtx, dmopfupymet aemgrd@mm dm@ﬁnef @.ihmﬂoﬁyeﬂh\iﬁé Rad ddiyRas
t edlncluel ﬁl'de methlam

a8 o SRS and EmySees Kifparmigs el Eormamide, 7115
Hipabtipytaperhingte, & a-ummg&u ﬂimﬁdnd&mrrﬁathsﬂpﬁwﬁmaﬂ@m

pro {P g 4.!\2 é#o yl am ne, isopropylam ne, 30
\iﬂglgw B?;‘p IPHUH L cgolﬁnéﬁg&rﬁ@r Orylirane are prefm-re.d It
&-th el hidd/hsa e ﬁﬁgfdn@m HRGusedPly ARSI as (he solvent,

The reagent to be used obvionsly depends upon Lhe nature of the target group
of formula -NR'R®, Amines typically used include include methylamine,
dimethylamine, ethylamine, diethylamine, 2-hydroxyethylamine, di-2-
hydroxyelhylamine, n-propylamine, di-n-propylamine, isopropylamine,
diisopropylamine, 1-amino-2-propanol and 2-hydroxyfsopropylamine, and aqueotls
solutions thereof. Of these reagents, preferred reagents include an aqUEQUS
dimethylamine solution end 1-aminp-2-propanol; an agueous dimethylamine solution

is mosl preferred,
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solutions thereof. O these reagents, preferred
reagents include an aqueous dinethyl am ne sol ution

and 1-am no-2-prop anal; an aqueous dunet hyl am ne
solution is nost preferred. WO 2D04/ 095500

RaldAgdd 1004134 47 The reaction tenperat Uﬁ&;j@ﬁ&ﬁ&mq
depending on the starting genpound and the - reagent

but is usually in the range of from0O to 100C and
pr ef eThitegction lenkpsraten gmiaafdepahﬂmmuﬁ mdstarl&fg(bnﬁlpﬂimej and the

d
FEg s by b e G b rBEan AL b e
tﬂmiomdmm sol vent used, bulls usually in the range

of from10 mnutes to 3 days and preferably in the
range of from®6 hours to 36 hours. Alter conpletion of

the 't eR¢iehdibn diRaHR b EMEUMANILRL S rAIL R ¥34e

10 reacti on can be |so ate
symBousdnthe Frogeah and mmwfm@m used. bul liseuspadlyso thegkugelo d

_ . ) ¢
g ot SRR R R 0 R gl
compound: (1) di al ysi s through a senm - perneabl e

mb h .
et s Bpoid HP8 Rhath, B S SeBnd R ARER R
aHaglignsies be ssolnted lfmeﬂhawncuqnd:eixlmmhjm carerlior M Lididinatvi 6o
b e O R . IR R s s o B A
usrhtg uplas follbwa Lo ibdlbte El:tellﬂgamfﬁmbﬁme ﬂl’tﬁhljrslihetﬁmugh 8 scrm-
f th d. t h bt
A5 e B s 8 G i HiF AR 0s SEF S Bk
aﬁmuvmnaeq diiuﬁoxﬁi gmnl ialysSols\caiied &M@idﬁ&&&i @Inhﬂﬂonfm&%u

n tin : ture aki ng may be
aﬁ' "éﬁ- & sclffpn gpes ?%E“Pmﬁaédm @i(dﬁ‘@d‘é%‘%g? meﬂ%sara‘*t hen

fchbw&& pA E@id@ﬂa@&h @q% QA WRralfifyATen GRMhAINE hﬁhgthﬁahﬁeéz@fd%ﬁg of
ried to obtain the tar

@E%’&ffﬁ% : i}“{ AR ey 2dditinm oiag Pwﬁu%ﬁwﬂwmﬁﬁ splgtion

ki andifindsciae b&tﬁhﬂﬁsd&ﬁnhﬁﬂh ac ek ﬁél]mé?!‘shﬁlﬁﬁ‘r ﬁl@frﬂ Yﬂ?ﬁﬁ Boi-tore
is to be used for nodification of proteins.

S0y BEiAd ot PpsOr are imagy as Fﬁﬂﬂﬁéfé'bwahgm lhe sapatsted
Ewebﬁsqayep u&ﬂdmﬁd lmmgel oaﬁ'a SRRVERL-0R !ea ﬁa%%l; b Far e © h

for exarrp g tration CO a‘f‘n a
Waﬁdhhﬁmlwglralhp wrﬁ@mwr-11aég¢ql@mm@rae@b:u@mgmwtof

RelaMoPhERat R RE lgﬁéh{)eﬁ‘i‘?rn?ﬁﬁ&ﬂ e i gt the

purified conpoun onat ed usi ng
gel filtration chronatography 30 It should be not ed

Egﬁt m%e&i?é'dg:ﬁﬁmQﬂtaﬂfed,tiﬁSec%@a@%%%e?unh%?%nf?ﬂﬁ bya
conventional technique such as, for example, a gel filtration column. To obiain a
compound having a particular desired averape degree of polymerization or desired
molecular weight, the purified compound may be Further fractionated using gel
feliration chromatography.

It should be noted that the targel compound of the aminolysis reaclion can -
contain slructucal units of formula (I} wherein R? is a hydroxy group as a resull of the

hydralysis of some umits of formula (IIT) in the slafing malerial by waler present in
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contain structural units of fornmula (11) wherein R3 is
a hydroxy group as a result of the hydrolysis of sone
units of forrmula (I1l) in the starting material by
wat er present in WO 2004/ 055500 PCTIJP20041004134 AN

t or the reagent. It should also b
%ﬂﬁﬁ%ﬁge maybe added to jghe target conpoﬁﬁlgﬁ%gﬁmms*‘
i mproved storage. In the present invention,
"Ib¢ wdivet grdhsitagani s stwuld alg bepered tigi h Bae i he Qlided 1Sthe

oxVyl | hydrid ety of formula (I111) wth an
ggg%h%ﬁmgﬂgndgﬁrmmgffgo&%l to give a noiety of
formula (1]) wherein R3 is an al koxy or aryl oxy group
as deE‘i} ed abrgve-. , The &ﬁtur_e" of the_ actual i
al eohdt PSP ELENAN jcokelysipameans drring ppeninaraction ghe
| @itgxdf anhydride I@iﬂ?bfﬁﬂmﬂﬂ(ﬂ]?)ﬂﬁlﬁ 2 ARbIBI BF ItahBﬂﬁﬁbtu give
skil,l ed kn tge irg 10 .Exanpl es of the solvenht to be
JoBYety A fomuly (B BerpiaiRs is anpdkaxy g apyloy geoupas defined alpre.
affie {GredF e Rfual AETBIyREk cti ' R it i
N, N-di et hyl acet an i Q@“m@?}ﬂﬂ@??’%%%@ asalis
R kod qomrandy seplexsddy shoge sk thpdribhosphor ot ri ani de,
A these solvents, water is preferred. It is to be no
|l ed that the reagent to be used may al so be used as
t he sBrymples of Lhssoiyeat 1pbe yeedtin the akehalgssircotiion ducbidy water;
depen 3 tar.gef -al-ko or .
aryl o%% %b?ggspfﬁ?g@%gﬁ 'ﬁe'%télﬁ%Pesmo ]%ﬁ}éq’@ﬁé% cEEmite, §-

il A-pyrrelidnme N'@@Fﬂa':fmﬁdignmqnd ihnxﬂnrnﬂqlphatﬂharmﬁa,mide. Of
RS0, Gl BMertbod Sk to S oRIEREN B cedBbnl b 0554 gy

aobobzsdsethetselymg. t her eof while typical 20 exanpl es of
the al cohol used to obtain the desired aryl oxy group
i ncl ude phenol and p-nitrophenol. O these reagents.

et han®he fesgepr @fte usekhlibdy dgRadd Qdn iR MRATAShEmKRl LIRSy

ing on. the.starting co nd and the reagent
SERSDYY BB mie St g BT T G cvlimpe ek tosy
igroart dichtal: ynailmnbh ethamd @ehylhe <@bolf 5 pRpddb] [oopdee lRQ, o
re c:tl_o_ntlm.=J vlgrles dependi ng on the reaction ]
PEper hPiRpancl pRLsapinrendland cairus sutions Bereghyiln el
elanplisid (tefal@abMRed tolwbich 184 Hesirgd kSWaY la¥oup Tnchl¥8 phéHdfgnd
of .fr?lm 118 mnutes to 3 days and préferably in the
PANGE B0l PEIREE TRasRe dlymads meled. 30 After conpl eti on

of the reaction, the desired conmpound of the

al COh-?A ySi s, .

g reaclion lemperaiure varies depending on Lhe storting compound and the
reagent but is usually in (he range of from 0 to 100 °C and preferably in the mnge of
from 10 (o 40°C.

The reaction lime varies depending on (he reaction lemperature, the slarting
componnd, the reagent and the kind of solveni used bat is usvally in (he ranges of from

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

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

the person skilled in the art. For example, the reaction mixture can be condensed
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reaction can be isolated fromthe reaction m xture by

a conventional nmethod known to the person skilled in
the art. For exanple, the reaction m xture can be
condensed WD 20041085500 PCTI 7P20041004131 49 using

illration nmenbrane, water added and then the
ﬂ?&%ﬁ@%é#trther condensed two or nore addi t FomHR0U4H0041M

times using an ultrafillralion menbrane to renove

esing sulahilaEidn manbtaid) GRtet -0 bidhAete caRdRIEAE | S
freeze-dried to ﬁ tain the target conpound.

Aptiansed £Q ¥ more afditional fimsgsing Ansuiafillsation me mbsng tozsmgve

&:0debt di@olvirid e (he obaREAE fRPnsale h@ﬁﬁﬂé-di‘lﬁ?ft}g}biaﬁn he Lok e
be used for nopdjfication of proteins. The desired
EonpRafa ISl thedesitedicpmpund sambayused ana spdution rtitheul
RTatibh AireBwRere £ A YA EE Lk 1] mfuﬁﬁEHEi'oﬁlHF @k&ﬁﬂ as, for
exanple, a gel filtration colum. To Bbtarn a
conmpound having a particul ar desired average degree of

pol yrpgd ' ' . [ i th
Dur 1 1 AR i, R o e ahieanya
fenventonpldechoigne sechegfaptxpmple; a gl flitatiob eclamb e Wo binain ot he
; h |L.cohol ysis reaction can ,

bt fiha SREHOLG Gar B oSO AERRGF of RRaN Gl o e
molepelroxsighis e puriiEedaomesundtimayfbetfigher Iactunaled Lgisd gel of
ﬁﬁﬂﬁmg its of forrmula (I11) in the starting materi al

y wa QFWBW%%@%F-in the solvent or the reagent. It
shoul d al so be noted That a base may be added to the
targ coppound .f or i nproved staqrage. \Were the,
dos! rbaORBTIE A e % st sp e o Hp alonohes agion can
pintinsacednsiad diformiil @D RRical R Eis & Aliroxy BRupB! NRSlIf dine
F:fﬁ ar.lgﬁFsg! d.lssquft I‘ﬁr‘b t.particularly Timted as

Y P olpe mpis of eopamiap B thsarynssmatedghde wofer prssent in
e edldent EPMe ZARILEI sRouM ASIRERAGhAR Hads m@ﬁﬁ%tt&hb??e
salt can be_obtai ned by dissolving the copol yner o

Frrst compoaed fopHmRTRvedftoRgegani ¢ sol vent, adding a base
to the solution thus obtained and then collecting the
resultant salt |Ib at is precipitated. 25 A variety of
t act i C8ere Lis dpwired pppalyreer of theqursenidnventien inw@hanpucologically
AR e, M6 Mafbd fﬂrtﬂﬂlﬁ:aﬁﬁ & safifis Adl ?mﬁ%lgﬂﬂﬁr‘]h&ﬂ:s long as
arrangenent and the conposition ratifo of the

L 5dns st gmmsmli svenlpred de A Reldy &or foomple3 0 pharmiasplagitally

4 . Tl
HB0bIC Bt el By o) WA EPRRIRNG: SR o an
G5eyselrent gl dingn brst {d therealitidn thisatbkedned[aed then selRcling (he

resultant salf thal js precipilated.

A variely of tactics can be employed to control the average molecular weight,
the extent of the altemating arrangemenl and the composition ratio of Lhe copolymers

of 1he present invenlion.

Itis well known thal maleic anhydride monomers lend Lo polymerize
allernately wilh co-monomers including polyoxyeihylene altyl methyl diether fe.g see
Comprehepsive Polymer Scence Vol. 4, Chain polymerization Part I, Ed, by G. C.
Eastmond el al., pp.377-422, Pergamon Press {1989): T. Yoshimoto et al,,
Biochemical Biophysical Research Communication Vol. 148, 876-582 {1287)). The
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Conpr ehensi ve Pol yner 5cencc Vol. 4, Chain
pol yneri zation Part 11, Ed. by G C  Easlnond el al.,
pp. 377-422. Perganon Press (1989); T. Yoshinoto el al”
Bi ochem cal Bi ophysical Research Conmuni cation Vol .
=882 (1987)]. The WD 20041085500

%3@%&%1004 134 50 averggge nol ecul ar wei BhEEa/004134
arrangenent of polymers can he controlled by those
sikerhgeemoleculdrvesight hnt(i’_&mggerﬁﬁ&)frpul}qﬁﬁﬁhn&ﬁ%ﬁlﬁﬂed by those

irnoshil a, ,Koub i G0 i,..no_Ji kkenho . )

S BS BIht o IR P Mo 8B sty HoBP G gadikenton

e EHiSel SanKyghkch-ajih @973, [moaddiidhydibhdanabit ShHYALES Mnd¥ 1D

Cormonomer s, he possibility of greater than 50 nol %

OSBRI OB eSS s PRy Il il esente Sran SQIEH of

ahusliposiGonAtib SeibPedniRisan j Jaside Walsh u -

thﬁ;;pgki Iled in héﬂgrt ?ﬂ?ﬁ%ﬁﬂm&h dide Wil ?\Iom.azaﬁg%f§§§,rm
B7B bthoseghillod mibesest (Tapangse PriegENo.RB2 1308267704 285,

N, 2R LACR. 3 RS n&@%l '

Publ i cation Qr\g%%’os- TR Miat00d oéﬁ-ﬁl%gﬁ‘gﬁe)?ﬂ%
APrlsbipn JoblicaliopNe 200306 003and Na.200340504her ol ecul ar
wei ght and a greater degree of alternating
arrangenment, the polynerization should be carried out

under Gererallyclondiam poigsnerswith a hightowelecul neigha s eoredetr
_THVIS tion . Hah
HEWEL of dlbinb Bl BRREE b oh b ot FRERIR qutapoer

maldirorditiens, such at lower (emperateret and foven infialbidohimiretiona Eigher

j ' | ecul ar wei ght an hi ghey
abinkr dofso 10 Ry i B e Bl
tancoiitation obioitiaioe riso wistlhina Highee motshlewttigh e b Gipheigred

Wer oo of alternating arrangenent, higher
gnperaggg%iﬁ%wgﬁ‘er initiator concentration, |ower
nmononer concentration and hi gher sol vent eoncenlration

f . Al 2 h | ativel
TR S P e oS e
depdik, of afterivitin e ffe nER BiFRE Sechpri1BR, Fii?ib‘? a1 R doléRration,

ifio

ﬁ&ing] nmal ei ¢ anlgg/dridi,the conpos on ratio of

*EPENARHyaRsealcen prd higherspliem senentraign ak: pwrghler Alsan

bretlermich relitR@IY 2t P $nerRBtSOSRIRPASRIIAS wAlh more thap 5

ﬁg{%nfn zation conditions for pol yoxyethylene alﬂ1]y1J
BT 1 o) manomes ihite oBompg HHuCeReing B Jesdlgl thn

dompteminh Pl @ F Bialefd nhydrRk QRIETIRA &%Y;%Ee&&é h

Iﬁllon%ﬁmi cation Vol . 148, 876 S8 ﬁ'@éf). ccéf‘gﬁ"gﬁ%‘%
AR U malyer , pol yoxyet hyl ene al Iyl nmethyl die [her,

mal ei ¢ anhydride, toluene and benzoyl peroxide

(initiator) were m xed and pol yneri zation was
Some examples of polymerization condilions for polyoxyethylene allyl

methyl diether and muleic anhydride are described in T, Yoshimoto et al.,
Biochemical Biophysicnl Research Communication Vol. 148, §76-882 (1987).
According to Lhis paper, polyoxycthylene allyl methyl dielher, maleis anhydride,
wluene and benzoyl peroxide (initiator) were mixed and polymerization was
performed by refluxing at 80 °C for 7 hours. The resuliing polymer had a molecular
weight of 13kD, and possessed § PEG chains and § maleic anhydride unils. An
allemnating arrangement of the co-polymer was suggesied from the fact (hal it has a

composilion ratio of 1:1 and thal maleic anhydride monomers tends 1o copolymerize
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30 perforrred by rcfluxing at 80 'C for 7 hours. The
resulting polynmer had a nol ecular weight of 131W and
possessed S PEG chains and 8 nal ei ¢ anhydride units.

An alternating arrangenent of the co-polyner was
fdeeGdasdyfromthe fact that it has a conpog

ratio of 1:1 and that nmal eis¢ anhydri de rmnomershgmmg“4134
to copolynerize -- ---------- WO 2001(U85500 PCA
akteraaigly il the cogmennmrss. df y copolymer hevinpa losreomelesulad Weight

I d.l
PGB enk P Phafed B TRt B B

bongmration,lowernsmomenement b ox/or higher solvefoiREentralion

SRARFA Bl or Bndle, oy Bl Gl R BN, < *Used

'gﬁlyﬁh&sahﬂi Mﬂhha p-wlyﬁarjsﬁﬁd;m&ﬂfﬁﬁcﬂ anl &ndsphbe:, (he

satl er.f orng t 1 a t he.
B'g'rﬂié el dieqn s uaé%‘gl?@awwtgg?ﬁ{hg 559 @ higher
R pafaned wikil @ d@fcrﬁit Sdlven@whib@bBilin ﬁ@ﬁﬂ%ﬂtﬁ% § gk HaAn ﬂ)lue.ne
di fferent_ sol vent whose boiling tenperat ure is hig

fppssforesh (o such ingtanges, dhe lringiof ipitiatoyaaeds (o snitably se{eﬁ@d

lséciGke @heH iRiaior ha IBSES sb&lﬁtedébﬁiﬁ&m&‘t ra1€ Il:&fﬁi1 aﬁijand some
because each initiator has a different specit

Hatdnrp el dsepmpeseal disae ighr lemprpemaimes. i@mwwutlaw@ with
Wotelet HREAPRARR ratks &Q%d?Wlﬂtlw Eéérp%i‘y er

Nunerous initiators with rent d np05|t|on
Fandbaoky, Thicd Eduignyppc HEwY65+Fd: i I Brendrep gnd K domerguy dehm
ﬂaﬁmﬁggyngdltlon pp. 1111-11165, Ed. by 1.
Br andr up | mergut, John WIley & Sons (1959)],
15 Alternative solvents, inititators and reaction

condi t m&mugg%ag%g&o@n@;?&mgﬁa foh MndiAds %o vw:m%w' ar

wei ght and arrangenen
lemmb@amﬂmltremghlmde@ieemmmghyk:@ameahhyl

s bt Sh PR e BN G g SR MR b Pl hg i

edty it arsAgpd qllemqﬁdxm cﬁ’h&nlpmmn Munhienta aﬁ:ﬁa, 1R0R0OS Paient

e e e R e T B

pdimitat 1 hmnsphm@ﬁ;lm‘_l tBdnl 10ledse at:its iaTag fneanhaehger f or med

W_t hout. sol.vent in ances . whi,ch renoves
Pkl B BB i SscheRBrT DGl G Folephsome iEinse
phitly reatovesthe m;;ftue hﬁgngpmnmmlmuaﬁ bR polyhRfifaioh Ve perature.
such as

'%ﬁrlll'lf:{lllg &Eﬂiﬂvﬁ FEBtéi}l%rs ;{tllcgtnz %ﬁ?@?ﬂ?ﬂﬁd%, Ji-tert- -bulylperoxide and Leri-

lhmjlydrmﬁmmyﬁmmmﬁbﬁk@ﬁﬂmaﬂﬂ stk @s hi&.hls!s@ﬁﬂfﬁnﬁ&l@ Breafso
%lsob Iyronltrlle are also 25 disclosed, It is

oopsible kgesmess thyerge malrsuiapveiehl ofthevei ght
&bolyher bf&@ﬂéeydf%aﬁhﬁéﬁr&hﬁ@n@f chain transfer

reagents.

If a composition ralio of malcic anhydride unils to Ike (olal monomer unils in
the co-polymer of grealer than 30% is required, an increased percentage of maleic
anhydride monomers in the monomer mixture with or without such relatively severe

polymerizalion conditions should be applicd.

Where a pharmaceutically active ingredient is being prepared using a

copolymer of the presenl invention or a pharmacologically acceptable salt thereof and
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If a conposition ratio of maleic anhydride units to
the total nononer units iw the ca-polyner of greater
than 50%is required, an increased percentage of

mal ei ¢ 30 anhydride nononers in the nmononer m xture

W Pdopdasdh t hout such relatively severe pol yﬂ‘g‘f{@é}“?ﬁ“

condi tions should be appliegd. \Were a pharnac
active ingredient is being prepared using a copolyner
ofpraidie oprmemelegud arweritrit diersak, the faliaohthe odpplineatd We protein or

bl [t.th f 004 5500
RS eE Bt B PSSR, ol Eeat T ze e resuting
mplmhastlll’ﬁedﬂeﬁd phiatieaceitics Dactitrit, MBypealdy b8 WeighiQalid F (he
an anal o e Or vari ant, thereof _I's not
Eﬁs‘e ﬂ?ﬁfe B prosentmven| "I“@HWE“‘P%’EL&'QE‘EFPFPW@““ therepf tox
(iR prétéia of ﬁsﬂaﬁ@u@ﬁ&faﬁm%ﬂrécﬁ‘ @d Frdf BioY id Y0 -E.Yﬁfc@ﬂthy it is

he wei ratio of the copolyner of the present
%fﬂWéH fo &r Yk MOREPT ﬁ%@gifd@wéwm iftﬂa%elp@ybm@ﬂ@mfmb!}r it is
Hbgraef s-0.5 the protein or an anal ogue or vari ant
thereof is from-0.01 to 100: 1; preferably it is from
0.1 to 50 : 1; yet nore preferably it is from1 to 10:

1, ang pRstal rag.fE Eﬁ;ﬁﬂ;‘a&éuh& S.acu{er ngﬁ%é%t&]? \l/:gxﬁ}) ﬁsd%%lg!: 2 nt

pr acti cal use, har maceu I Ca
eapelymcs phge m@cnlgwelumloy ﬁvhurmﬁcﬂlmcqﬂw sssptabla rsndedt:moﬁand

9[:1'0?::11?5‘1%%&!9&&%1‘Qéljleinym@fb%?ﬁtlfpg%a?l}r?v phred | eshei-‘ and

protein or an- anal ogue or var yplgally
proteipzolidion gonlifeing trernopflymer gradieeaadricdlont nmnammgulm ni ng

%{%@%ﬁ%ﬁ@# lﬁgﬁﬁ?ﬁl{ m@eélfﬂﬁ%fg Earr}ne dq[%ceaggr gxgct-:p EI]E. Skt Ehcrenf and

/ Fesent - Frven
{3k arateie of mgﬁnalaghwurarenaptlmbiné Bidh¢ Iatlhen@ome amdze-dﬂte form

£, |
0 Sile e Ml PR BHHE 00 bYREY 3o b G0 Aeraials e
phmgnﬂdulmﬂ v pdtivel m&;.mhh anﬁdla]r b f.ifﬁbﬁé&{nlehd forrh 8T & BithE mﬁeﬁh.e,
t rmaceuyti ca ctive ipgredient
é“’“ W@Eﬁ?‘ﬁ %‘ﬁaﬁwmpﬁwﬁww fea ?]Wﬁ"‘-“?ﬁlﬁ‘laé' Bg@amhmf
aﬂdm mmpmlﬂy o nadfzut Gerpie Rt oAaf/@ditd DIntiPéred ft-ntamr:rs and

hartra I0|caIIy Qc table salt thereof and
P TR L Hrig BhPacaptiraly ot Yrdreetient 6t beloreae.

nmheaefafmﬁenEurﬁﬁnhan@@mh@mﬂmt@ﬁmrpfef&%dt o prepare the
desired pharmaceutically active ingredient jest before
use. 20 O these different fornms, the freeze-dried

for mwmhﬁnﬁﬁ@w . ordBRTifv chlih 6t Blugifcaﬁ e
ept'abl e

res I nvention or a pharnmacol O%I cal |
@a?mﬂ%?qféké@rﬂqf 5 ueh# sy olgingrostibarhedip of the copdipmerari o
SHarrhdeBloE RN} AEBiab sammmsml gsgba% Y pRRGEBE @leéﬁmgeé by

t hereof with respect to the protern or Fan anal'o
varjan) dharepd ds Rop éi‘flé'é#{mhsl"ﬁtbﬁzd ip &Y srecifiaralye i long asdhe desied)

FIOER B4R a8SedeANGyRiRatly) he AR%INE R0 of the copolymer of the
present invenlion or a pharmacologically acceptable salt thereof 1o the protein or an
analogue or variant thereof is 0.01 ta 100 : 1; preferably it is from 0.1 16 50 ; 1; vel
more preferably it is from 1 1o 10 : 1; and most preferably it is from 110 1.5 1 1.

Where the copolymer of the present invention is used as a prolein modifier,
the method for modilying the protein is nol particularly limited as long as il is a
method commonly employed for modifying a protein. For example, a protein or an

analogue or varianl thereof may be modified as follows.
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protein nodification is achieved. Typically, the
wei ght ratio of the copolyner of the present

i nvention or a pharmacol ogi cally acceptable salt
thereof to the protein or an anal ogue or vari ant

wi,@%m 0,01 to 100:1; preferably it is f ﬁﬁ}ghl%:&]ﬂu

1; yet nore preferabl;\g it is froml to
and nost preferably it is froml to 1.5 : 1. 30 Were
the copol'yner of the present invention is used as a

Dt ot oo F7baL (oY wecd i e TR ing profions HhafpouSiions
mamhmm.,can rieoindlyle evtixhdy etinhity G5 ifbrtiiialv g RIpbtEinRAnd BRpH

TSP s B Ll Sl iR e Sloh oo B orge where the es!
Ppeoldid Riddified Orblh I galiddy Eﬁ‘ﬁgﬁﬂs\éﬁﬁulﬂn@ tHR sy Eioh Bf hihEast

nodi fjcati rocess | s an aqueous sol ution
S0t i FgbomT PRSI Gieypreleinmmasifior of (e prestmt ipveation and fhe

q}nﬁﬁﬁ)bymmmg@d & vafinl IRAGE Wsmm Fedeal %Fp%té’mPlﬁ" the

I|mtedto any specific val as It

PETdR Dol fea Yl i Lisirenssiof i witke isekovtrisepoins gbithi pesitain or
ah ak0ele %ﬁv@iaﬁﬁﬁéﬂﬂ% A p&ﬂ&aﬁ?%ﬁ? Eét W 4 b ﬂ?ctranq‘ea%ﬂfmmf-‘l

sone t he car box grou protein
Bﬂ@ééﬁﬁﬂh Holaoy hﬂrﬂ%ﬁﬂd ithee lswmmlmmﬂ (e patel ooie

eﬁam/g%eu:.a@&mhhﬁ&@.sﬁmﬂBgda&t%%ﬁibgieyﬂ prafiagoed.  For
to"a va

exanpl e can be set TH t he range of
from3 to the |soelectr|c poi nt of the protein or an

anal refe I se
to aog al urgﬁ]}n\réﬁ%dﬁ@atfmaé&gf@? i lP‘scg)lirln(]loﬂ-’ % 15 Dflgeaﬂ%uyvleﬁt at“ﬂ 2k
fheg ablained solgfeous Jdidbtielmtnqubmhmmlidnmf s-aad)ﬁioﬁtﬁ 61 :1 dpslopiie
Io er eof _can
B;vﬂ}i@ﬂ lpéﬁg&nf:gﬂ BY ﬁ r op (')1?6u glﬁ?‘ﬁﬁaérﬁmi £ er
necegigys dlhe gH df metrmumlgmetutke.ﬁm;mmws&ﬂ ifgEikeddRdid SRftion

t
L s PP b 3Pk R P SRR it
therd afilh rﬂ'dpe:.t elbdail prewinge bl thadfpuERy v RS REK&N: 14 limiled 1o

faci at ction i,f necess The pH of the
BGarit ] SR kv BGER H i St o Besromgn. e
Eﬂﬂcﬂlﬁyﬂhe radib i tReCiafbeRiYoRY 0.6 BABO by FREE RtdfGoR) it e
n@ IfL r of tg%’i)resent invention to be user |
E?ﬁfg‘)é]b s ety prelsrastidin dhegirngerf Som bigddh ord mesti ant
PﬁmwﬂﬂjﬂmSﬁmolﬁljnied to any specific value as |ong

as it gives the desired nodification to the protein.
20 Typically, the ratio is in the range of fromO0.01

to 10fhehysclibi @ emmcetﬁfsmemaalﬂﬁusrgg ook R Qéfc{.m%&m%
C,

to 50; nnre{gre erably in the ran
chmporpripsed prciie rageny batds psvally isthdrapge ofgrom Q o 100°

preferably in the range of from 4 1o 40°C and most preferably in the range of from 30
1o 40°C.

The reaclion lime varies depending on the zeaction temperature, (he compound
used, the reagent and the kind of solvent used, bul is usually in the range of from 5
minutes Lo 14 days, preferably in the range of from 1 hour (o 12 days, and more

preferably in the range of [rom 5 days Lo 10 days.
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The reaction tenperature for the nodification process
vari es depending on the 25 conpound used and the
reagent but is usually in the range of fromO to | QC,
preferably in the range of from4 to 40C and nost

in the range of from30 to 40C
?'re(g{':}ﬁ%%tl me varies dependjng on the reactl%-(l:ﬁmzummmm
tenperature, the conpound 30 used, the reagent and
t he kSMerbnﬂssdﬂrmgnha preteih, mddiicalisn pusnmh Ihe chmdifidl uENGe

4 rably in the ra
ShethalThihe ol My it of ¥R A e Eobalrnlhare copicoi o
rlmmi;ﬂ‘ FEO]f(j)I(')Lga;l_ @Ij]hﬁwdgy g Jﬁag:nlﬂeﬂﬂy SFurMﬂ@ﬂﬂ%%ﬁDﬂ the
[ a Sonet i mes the protein
r%gg‘f‘?l?c‘g'e‘is Bﬁ %‘ £TS 2 gEpup GHT F'P'bﬁﬁﬂ%g‘évosram theggpgjLions
tlbaﬁuﬁmﬁﬁwﬂfﬁchlﬁtﬁl bdebCdraliith umgdrﬁe ﬁfsuifiq{srgfﬁuﬁ &klh}mhﬁmed
the. co r%gler ar e coqriverted units of formula

HAEVR %ﬂﬂl“t"?‘m%rlséﬁﬁ%#émer e R3 | n

" the structural units of fornmula (11) is a group other

than a hydroxy group, the conditions 5 used for the
modi f i Sapetehativedheeomplecs obthe pirsn! inyaslionfcomptist aRBast one

%ﬂ‘ﬁéﬁﬁ%r &4 ﬁaamgdé B} Verfafk lh&lgofgilrﬂ"lﬁl %‘HDHEJ Hrn@hea&rgxé %:ﬁnlgmtljrnagr of

ormul a wherein R3is a r ox
M@Sﬂﬂklh‘@ﬂﬂm %mynwlﬁglmujptwmlc mil\lhmufo i sadchynoipdex,

I ar
Mo prORH ordfianaBERL B Thuflln Rl BlaAGHGBEr YA bBBbacolagically
fereplable salbthereof 4rabovnd; to rachrotiser i ardmumhld:gnd alchyss a covalent

t t
O B D oS M v PP it Pl o). n
p}m bendoiragioordidaje berclc epbabinen-sidniicdl thoné edchass e ladiuptiobic

G200, DNk Kol SUSHERuCAcE B BRa R o

and ester bond formation), an ionic bond or a

coor dj non- chem cal bond. such_.as a
oo ol ARk M demRlesRorThnese RiRafoh p Souiced i
disecintalTomi Incnn[; Bigﬁit_ﬁﬁitlaﬁllﬂnl&'ﬁheﬁf“ﬁﬁ_jfﬁlithﬂﬂ IBizB et i on

Pr ef er abl i; es of the present |nventjon are
shspmalogely.er S fggg ﬁfffél?léacﬂvsmﬁfwﬂm MoFFRTE (e ERly. the

dmﬂplm eN1hs phkan ifdntich a%d o2 detecl6d 1 diRbcia &R A5 aphy
SDS- PAGE under nog- reduci ng conditions. Mire

B!F‘ g rient vhgp Subie pizxEshusion chemglagsphy R

aiider Bai-redadimeéonditions, OV HRed ﬁ&Eﬁthf}D hdBifichaftthe rate of failure i
gﬁgnlfl cant e.-,tent when suEg ected to size e-elusion

& HhePoFIR 9k (e SREPISE bR ERRy ol the priaplexss af e pressnt invention
epNEbdl cTIFodiNGL 0T (Be ﬁﬁﬁhﬂﬁ&hﬁ@, hﬁﬂ@é%@ﬂ@ gthe rate
onp

of failure to detect protein of ex by

Eharmpeolaeiqay agcepiphle s l@reqf Herepir loweprefarshbe e Tote of Failure

is 20% or less, more preferably 15% or less and most preferably 10% or less).

In Lhe present invenlion, a prolein analogue Is defined as a prolein encoded by
cDNA cloned from a cDNA library derived from animal cells, body fluids or lissues
by hybridization using cDMA of the prolein under stringent conditions (60 io 70°C,
OxSS8C).
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as a result of nodification of the protein structure

by the copol yners and 25 pharmacol ogi cally acceptabl e
salts thereof is very low (preferably, the rate of
failure: is 270%or less, nore preferably 15% or | ess
aichonpmtsopr ef erably 10%or less). In the prespefipaoesmndin
invention, a protein anal ogee is defined as a protein
encoded by cDNA cloned froma cDNA |library derived
from Bﬂhﬁﬁlﬂs%W@UﬂBoﬁi@mfﬂhﬂndsmo* dafingd texpro®n which is

[
Yo S VAR o e B o s s o
original protein-and sull M©=0iga 2086 5OIBe msvity PROO 41 gipdl Bdteinial a

iBelibge: Rigsent invention, a protein variant is defined
ad a proteln which is obtalned by substituting,
del eting, adding or |nsert|ng one or nore an no acids

inth i,hal _protein

of t nBressit Sl eoBind §h Rodfite &t vartapttiectls « GRR prbRA!

Wrepﬁeﬁﬁilﬁy e kabic pﬁ]tiﬂﬁ] Ef:ﬂia?ﬂﬁ&&mhldﬁﬁgrﬂﬁmtfﬁmm' (BFGEJ’I an
thereof. is a

t
65@?&&}3%“%{ e @iﬁwﬂﬁ@ﬂ@@?ﬁww&mﬂﬁ'& o
gtalimEﬁmtmmh ledcfar(PDEF}, a besih-d@ivaR he @6@phi: haet ngN%
& 21? osl g\ﬁﬁl as}“&genem s i nhi bi t'%(]% factor
EWBE% BTy AW horgpoe (B 2 favalﬂcwcgmr'h
a8y, io¥ £ dastia by HUHIRARE Erofndlt faelor or 5 ahPlo HG@\E
%r owt @’Ef act or (NGF)., a human growt h hornone

b %P‘%\R{eﬁﬂmmhd{‘%t?ﬂs{c Wl%ﬂﬂ{ﬁtﬂvﬂgﬁg@gemsm in lhll{}ry
mdﬁt(-i‘}e iF)df aDiddWehe bafdaelani(hdzlidt) . Or an anal ogue or a

vari ant thereof. Mst preferably, the basic protein is
an osteocl astogenesis inhibitory factor (OCIF) or an

anal oggemoan BnaYhub M'&.@ﬁ%ﬁml&g% Escaélﬂ :xﬁgﬁ&%ﬂﬁﬁmm}n

thereof or a variant thereof use
B patergl typa T ecanheureadmbipand Lype dnd 1t§a:mgue iz oot Paruculaﬂ:f

[ [t

RSORT (AR, SHEPCH0 hebh 0BT Ul 1 Btk ROR AT e

REiedn haeTiragfifny ppnﬁfauem dndfmmlsm foyn e toza tai bavly I'h_lfl, a o2l

i i ng/ i i eTa LM Ty Me] o1y
Pkt 6 " Sicfifon] 36 B8 b MRt B ptimal.
Rpmmtanﬂnumn QETF,aarnmaldgurm}mrmﬁ iomal vari2dt IReesfibian@tdmbinant
a Iou Jer e I ant thereof

¥ e B B b s BB B e PrReq o o
mmralﬁlmalﬂy msudaml/smth Itsﬂhajummuﬂf ak ad q:rqﬂqnq,toﬁh Nhdsf @@ afe.z.
BOS k0 RitE % Bl YT Sk s R HEDed S Mn TS S B
has heeu trunsiormed wilh a veclor comprising a polynucleolide which encodes an

OCIF, an analogue thereof or a varianl thereof [e.g. see lhe recombinanl melkods
disclosed in EP-A-0816380 (W0-A-96/26217) and WO-A-97/23614].

The onigin of lhe OCIF, analogues thereof and varianis thereof used in the
present invenlion is nol particularly limiled and they can be derived from a human or
a non-human animal, Preferably, they can be derived from a mammal such as a
hirman, rat, mouse, rabbit, dog, cal, cow, swing, sheep or goat; or an avian such as a
fowtl, goose, chicken or turkey. More preferably, they are derived from mammals and

mosl preferably they are derived from a human.
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Fscliericltaa colt) or a eroaryotic cell such as a

human or a non-human cell lute which has been

transfornmed with a vector conprising a polynucl eolide

whi ch encodes an 25 COCIF, an anal ogue thereof or a

ﬁﬁf %gereof [e.g. see the reconbinant net Odgmummum
in EP-A- 0815380 GNO- A-961-16217")

VW}AV97123614] The origin of the OCF, anal ogues

t her eofhea OLTF asri walognd Mek@@fuskks 6l (he) phdkent REE@HGALcan be a

i nvention i of particularly Iimted and they can, be
TRPCORIP SIEIE (8 tBansah. onoars (AR Aghlas eight as

Riegfupddely SDSPAGE fider Réh-A8kdiveebnliiAM ar ARNTB0008)61a Bner

a human, rat, nguse, rabbit, dog, cat, cow, sw he,

bipe &pe-dn hymags 2 dimeriavingjagpolequle vesighh of fiow lzﬂg%gsemeasumd
sjal SbSIPA‘HEtﬁHdEﬁanM?Ju%: r%&ﬂ:@@ t%w%-ﬁ 164 Veg%

from mammal s and noss peera ey are

Pe/3e3 13 Nh Jhis wreferghly e mononesghumar OB bodnomoRanlasgeigitat
ehoh 59 bordidhsica ﬁf@b@@-@@éﬁ@a ﬁantl%cﬁf 288l &R r

nonomner
humim@CH hayingameleculusiwgighl a&abumeﬁ’@mm ds myasﬁtasb?ﬂﬂs-PAGE

[ n 0]
R bor s Ul o SRS R B oty Pl B R e
m@ﬂmlaof-vegbmftabﬂﬂaaﬂmiéws measuddg SHSBA DG dRAGEn-tuthleing
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It is known that OCLF is tra aled in cells as a
ke Werepd of yatant ﬁbwf&s%rngﬁswrﬁwt inyralige ingludes fptkghe

peEpRES chbitanmels apshlthRAldd dnd el RAGABLYE SRLAY.  Preforred
groce33|n 15 invol ving the renpval of said signal

plegdnglyde e %‘B’%ﬁ“t{ﬂ@mr‘{é'@b% siggphpepddervine aming widsg2l o
mmaﬁomvmmg%a@?ullzan@m M%u?ghm%"d)cmmﬁhuut

: anal ogue thereof or variant thereof used in th
@ﬁe@@#&ﬁhﬂﬁeﬁgﬁnwmlm paidretsl Yot 30 SECH BP e dtaf dlee aequenﬁ

BAREADRIHS,, theShARR huRSPHIfE;s mcf.lgg,e gtgﬁﬂg,r ﬁd form

thereof. Preferred exanples inc uman OCl F
with the signal peptide having amno acids -21 to 20

+380 qf o) (% ﬂ%ﬁ@fuatnma%aﬁ%g%ﬁe&eid bdh iNGa@Rd A or

mat ur e
OCTE, an enalogue thereof or a vadant thercof, when il is expressed as a recombinant

protein in a hosl cell, especially in o prokaryotic host cell such as Escherichin coli.
This is achieved by adding a nucleotide triplet having Ihe sequence ATG (AUG) to the
J’-end of & polynucleotide encoding a malured form of QCIF, an analogue thereof or &
variant (hereof, and inserting the resultant pelynucleotide into a svitable expression
vecior, The desired matured protein having methionine at the amino lemminus (hereof
can be lhen expressed by a suitable hosl cell which has been transformed by said
recombinant expression vecior. Additionally, ene or more than one amino acid can be
added Lo said proiein al a posilion next to the aming lerminal methionine by the

addition of furiher nucleotide Iriplets next 1o the ATG Iriplet added al the 5'-end of the
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t he, signal peptide having am no acids +1 to +380 of
SEQ ID 1.10.1 of the sequence Ilisting- O these,
the mature human OCIF is particularly preferred. It is
al so known that nethionine can be added to such a

rmof 25 OCJF, an anal ogue thereof or
\iw;rildgﬁ@s;tu ereof, when it is;expressed as a r%%%?%@?ﬁ”“
protein in a host cell, espeC|aIIy in a prokaryotic
polytuctelitle snﬂuﬂmg?a tﬁstoi-eﬂ&hmﬁl BE @R dn. analblghes thefeof6Nh QX9

di et h i ng.the sequence AUG
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Hoe: dlRinb BEds MRy b BlerRUGhBitR: AMieR gurﬂ?ﬁmefﬁ g@ UndtfiGrine

amno termnus thereof an be then expresse
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SNy B BT i B

©BRIples smaana@geesuhelu@oﬂcm mmm | CATIFA tdnd BTIES [f28 \HPAY-
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PRSP ONOF B e PR ShTbghls of &g SlihGieol i ve
elggioedibng ricthcal wohnerid Ruitervinge RVed s dxnaaemﬁhmmmprmegm

I inRo.acids may, be inserted into red
By oo B o & R Re bR haim Rt e ! TaVA PGS
ﬁmrﬁmdntﬂ@wm ialirERH@imﬁpntaesVzaﬂ luaigg altrl%lﬁli-f%Qf'mQ&rﬁﬁl.B@Qﬁtlthhe@:rh
t hi gni,ne and cl gser to the carbox
+‘?ﬂcsﬁfﬁ’§d o i ?r{ﬁ\é‘[{eﬂr%%‘ﬂ Mishipsdoising e Rist Bt b eaplate using e DNA
paijvt&mseo the afubiCithnddia EDIUe HEARGnA] [ HLhdt &6 QdaGiabk
| eoti de which exists naturally in the

a Jé’ ynu
??éﬂ“?“&”ﬁ‘ﬁ d&?ﬂf FITEFSIOANEASE ARl spmventipnaiiinyses host cell i

thex i FoMe @By (R veBldE thua-abﬁaﬁ%qh@ }ddﬁhﬁﬁuﬂtm&ﬂ eplide
Specific preferred. exanpl es of such anal dgues |ncPB

i3ytheg scgppeddor psinga hﬁW&#lW@bﬂP@é@ oPh A2 PhELsbdaidization or

#HEE0 BIRERH M usﬁgc@c@q:ﬁmna; Q oAl (RE { hROEES:
t hereof can be obtained %%CW nmet’hod such as tﬁe

sidngeahnrongitiopmilser SER+ 05163 PoMn98/26817)); amdgthen fnblly 1he
deb REUSCIH an
first stragmg‘y'aflg(%'%i\%ﬁ%?%% IS cngﬁn%F&ﬁe tg?)&ﬁq%ﬁ@l%n&
Leg- i s synthesized using a reverse transcript Use.
and then a second strand of said cDNA is synthesised
using the First as a tenplate using a DNA
In the present invention, an OCIF varianl means a protein which has an

aming acid sequence wherein one or more than one amino acid residues have been
substifuled 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 QCIF aclivity, Such OCIF
variants can be obtained by, for example, the following method: subsriluting, deleling,
adding and/for inserting onc nucleotide or more lhan one muclcotides in a nucleolide
sequence encoding OCIF or an analogue Lhereof using a polymerase chain reaction

method (referred o hereinafter as PCR), a genelic recombination method or a
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pol ymer aw~ t he doubl -stranded cDI' NA thus-obtained in
in2erted into a suitable. conventionally-used
expression vector, a suitable, conventionally-used
host cell is 20 then transfornmed by the vector

Wamsnissa ned; the host producing the desir eficpRRAdHE 134
S then screened for usingsa hybridization technique

suc] , g nybrl di zati on or phage hybridi zation
F 3 r“&gﬁﬁmﬂmﬁwuﬁeﬂsasmhdﬁ@ TeRiREon
Shekynftd ehsF 6HASyolie
VO A 06 2621 ] ot BBsticpn fudt gsﬁé'ﬁ&mﬂé:seflr“é& Repljagyotic
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Ehﬁ&&li?fé%n&*ﬂh@ tﬂ@gesugéﬂﬁﬁs backfal has Heln Eﬁ?ﬂéﬁr gl%\lﬁﬁ]]glhcﬂgngimg,

i nventi on, riant means a pro
RArityingandlor aiﬂlft!lﬂs éhméwued \WhygEetide rEmnnEha q:vmlnmmantam fttion
bsti.tute
PHOANCA ol Sl G ol R yoBt 5ol V8 o Sl n G

&f the pers@r sBilied an tharrtanal ogue thereof, and still hae at

| east some OCIF activity, Such OCIF variants can be
obt ai ned by, for exanple, the foll ow ng nethod:

subst |Trun¢atng foded ef mIJF w}&dﬂn Agconfitdératle ipaf aift the GmAiPacid

i: § or éf] nucl eot | des | na
eot| f‘e“%" 'fﬂi R tesEppusyt a OGHardyRegetide are
tilhe kemdn umku@ at |l yorey OERF Gb@vify [R6kd PP-A-0BI6A6 (WO-A-

g@ﬁ%ﬁgﬁ ﬁ‘é‘{ t\ﬁ?%—%ﬁf#gdtegg YRusNE iﬁgggggé]% relaining at least
FGid FAROSALRO 4L Bé coSleR U BARBypehER S N MRLBACinYRL BB

an eﬁgnﬂplease or endonucl ease such as a restriction
PEREH MR a eukaryotic host cell such as an

anlnal cell or a prokaryotic host cell such as

Escherfchia coli with an expression vector wherein the

obt ai T&FegE QFF e © festsdgfonn dhereafi thaldis Gayed with ifenan
MeRBulind&hidie gnchaﬁq.hé PeRagsh Qgt i m];un U‘f#ﬁ{ﬁgﬁ:}{a i1 Yhich

nd/or I sol ating the desired pepefl
@F &F APmnie o huinan Is§ is piachedle thpeabigydeimiyusaf £ETTF) and w.rhwh

ﬁlhln:ltslﬂt Teaﬂfsoﬁ@'ﬂg lﬂara%ﬂﬁf 5@9 E&]ﬁﬁ&l@ %ﬁﬁﬂtpﬁg'pgql R ifalE RS

known he pe son S
‘Fﬂ;ﬁcgﬂf'@él‘ﬂowﬂéﬂeh fusion fpratkies efcrlse inauts de Me D @Fpariintobf
D freddh BReAfhd 10 sequence has been deleted fromthe
carboxy term nus of an OCIF pol ypepetide are also
known to keep at | east some OCIF activity [e.g. see

P AT, Y0 BRI S L0 S

angloend Qwagﬁntﬂmmmam L8071y qhﬂinwlﬁcﬂﬁs dfachéctoahSOCTF or
dnﬁl‘\égﬁaglgg H’Eﬁmﬁ rlﬁer%l pnst—lransin%glgnil}r Nalurnll?&:?c?ﬂ%géd QCIF or an
analogue thereof conlzining a sugar chain can be obtained from cell cultures, tissues,
organs, body fluids or cell lines derived from human or non-human animats using
conventinnal lechniques, Recombinant OCIF or an analogue or variont (hercof
containing a sugar chain can be oblained from a cullure of a eukaryotic host cell
iransformed using a vector comprising a nucleotide sequence encoding any OCIF l}.r
en analogue or vamanl thereol such as thase described and exemplified above.
Examples of suitable hosl cells thal can be used which are capable of the posi-
translational medification of OCIF or an analogue or variant thereof so as lo altach a

sugar chain include chinese hamster ovary cells and COS cells [Yasuda, H. el al,
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15 Furthernore, OCIF or a truncated formthereof that
is fused wwth [he an i mmunogl obulin domain such as
the Fe domain (e.g, a fusion polypeptide in which the
Fe donain of human 1gO to attached to the carbcr. y

WS S dhssuff QU and which retains at Jeast s
act|V|ty of the conpl ete OGLF pol ypepti de |59§ﬁ poobiiag

(see 20 WO A-97/614), and such fusion proteins are
£ndocrinnlpgmdbﬂa 1B29-H87QTH98) ) adCGIRts 20 analddBe BE Q¥ridm Ihr:renf

turall, rod ced F or an_anal o
(UG Ring on § Deal el R soiapRieOE 158 T e Touaion Y i pmpieses of

tllmeplesht nﬂmlmnt'Emsu@axSﬂﬂﬁar inchalfMoMit Gikutd g%e At kG Gherf
ue or vari ant_thereof

sBpipe a Slear PR AR B0 REGIRLY ot sarioons cmmsically

&”&'P@W&mmﬂ?m&nﬁﬂﬁtcﬁhﬁdM@ BsRekaralai -n can be
obtained fromcell cultures, [issues, organs, body

fluids or cell |ines derlved fron1hunan or non-human

ani naifhe piatAgteu Al HokiRHRLS the ﬂiﬁ@ (o1 ?cgillyﬁl ng

OCl E or an anal ogue or vari ant t reo con
SORPAI 195 Ths PEesen| e pliancar s hamasslogically acenpeabtsfsamherenf and

ﬁljllkcﬁélﬁ 6f drfaniRte IS@JJEJ:IE mAY Be' 8RBk Hﬁﬁaﬂzﬁ h&grd%] VLS %e'l:hnd

onpri sing a nucl eoti dé sequence” ehcodi ng
QFFGEPFQ g iFcorope phtpinehby frqsverfdnrﬁngsthe fnletgont mdsmauvely. sucha

pffeRccnBEf bl diy ok 16t AR Beorant TR ibmBlive method o
Bfmﬂt‘-m ﬂqséemn oftarkiv Ih theilgteataspoik iﬁupoh'hneonf thé pfeGnkinvénian
SR hROb DG et InE2 plofei Tt B ahpRene i atiant

a n |nc Ter ova
ﬂ@rqugar[s mgagidadﬂliﬂtanemnaﬁqm\/ﬁd ﬂ&ﬂ#ﬂl@&ﬁﬁ@@e are the desired

ocrlnology, 139, 1329-1337

F%@%%%H&ﬁ% ﬂa}fhuél Sz'iﬁa Igd'ﬁ% or variant thereof
cont ai ni ng such a sugar chain is suitable for use in
the f r ion of the conplexes of the present
i nven g ?EE}&PPS%@?'H SF o espent grvontipnnay opgeallyr
ﬂmhammpnmmé Tiectrbaiz R 1§nieedb 82 speABE BaBaR1daB as it fo a

rt|f|0|@ ﬁgnndhf'ed é%@ artlcular enzynatlcally)

AORGY e8P Eﬂa'é@ﬂ%r Expgiosiofench a base

molu;tsammmdea suh a-Ehﬂ\ﬂE AR BSBbHal & .o %aam&ssamuﬂé}c of
tﬂﬁg@res UP i nv ion which contains copol yner of

gk agongie) plkaliene Bl wr@ﬁmybc-nalﬂ (c.g.

auliephyaldenSithdna @1 RGIm IR rogéheRbALAL g anal ogue
t hereof may be a _sol ution prepared according to a

drggserashyngie) alkpk mgtah byssidesde- EoWéJ"@bhalirqdmmﬂiym hydncte, and

dtﬁ@i&@t Bl dd) Chl I
AR toditcs G RIMA hiEpihoe JHER ;g
%6" CabarEdraxidepad lidinm hydroxide), alkali metal fluorides (e.g.

sodium [lvoride and potassium fluoride); and organic bases such as elkali metal

alkexides (e.g. sodium methoxide, sodium ethoxide, polessium methoxide, polassium
ethoxide, polassium I-butoxide and lithium methoxide), alkali melal mercaptans {e.g. -
sodium methyl mercaplen and sodivm ethyl mercaptan), N-methylmorpholine,
triethylamine, tripropylamine, tributylamine, diisopropylethylamine,
dicyclohexylamine, N-melhylpiperidine, pyridine, 4-pyrrolidinopyridine, picoline, 4-
{N,N-dimethylamino)pyridine, 2,6-di{l-bulyl)-4-methylpyridine, quinoline, N,N-
dimethylaniline, N,N-diethylaniline, 1,5-diazabicycio[4.3.0]non-5-ene (DBN), 1,4-
diazabicyclo[2.2.2]octane (DABCO) and 1,8-diazebicyclo[5.4.0]undec-7-cne {DBU).
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it my in the formof a kit. In the latter case, the
copol ynmer of the present invention or a

phar macol ogi cal |y acceptable salt thereof and a

protein or an anal ogue or variant thereof are stored
;\;’bﬁﬁ;@%@m containers and then mxed to prggﬁre JE& 14
esire phar maceul i cal | y,conposi tion just fEgpag/ea
use. The pharmaceutical conpositions of the present

i;}mm_thhsm, aﬂm}il el lhgmgiéidys ark P{E.fdﬂﬂ? _ammih m@:@?ﬁw@. The
ase not |injt ny, specific have at laong as it
patigulagly Bdtomsty o romdufy e o6 gl it PGt all of It Bases
aRayEosh taltowith thocapklyier 6HthSpenFintidsien.20 i ncl ude:

i norgani c bases such as alkali netal carbonates (e.qg.

sodi um carbonate, potassium carbonate and Iithium
car boggireples dEtheAibariREMtcal A BIBHE L& ﬁmﬁ:gesgm
sodi um hydr ogencar bonat e pot £SS| um hydngencar bonat e
ARHEFOLPLY FpAEC W@@@f@é%ﬁﬁm %lP,Stﬂ!aﬂ_ﬂ RelE¢ledisorala chpalymctes
is V, I

e esgh a8 A o OGRS RRdor L FRRALYY
Y emadogud er vasnbeseefrseeeled framFGHLy seld dori lmtrénprdend or de

o 1 hi i li Liaf Lwori d Q.
3he o R SbMC Lo el b ot SR LICHSE FOF: oo
erdbssireatndnl aspraydotibn ofmiteadus diseasox sttt 8s (leergtivesoHiis mnd

' ' Lhoxi tassi um. neth oxi de,
BEAREN Clinesd Bl SHORKD PR PR Bl FRteal P
PEDMdNGTE (medkml the tebladennaipesrphlihof (Reges oRPOter Tl

rcapta nd sodi.um eth ner capt.an
BN oy e S R a2 P M tec S T S FiGH (e
tforillptraaloaenil negrevtiniisopl goyihdiohydnzdefidency, growlh hormone
Ly G AN T e AT,
ﬂiﬂ,ﬁdﬂl_iﬁﬁ‘ﬁﬁdiﬂﬁdﬁ?ﬂﬁdh@)fﬂ?dﬁbl{ﬂi Mmellitus, nrleriusc_lr:mslls such as brein
éjﬁ%ﬁ?ﬁl (qng_ Eu?ﬁiﬁél:iérbg%tan\ﬂ/ \Péﬁﬁ lslclqaerﬁic%ytégn%awcedisgs’al\;nd
peripheiabirtyibiticlubing ditedae¥li azabi cycl o[ 4. 3. 0] non- 5- ene

(DBN), 1, 4- diazabicyclo[2.2.2]octane (DABCO and
1, S-di azsbi cycl o[ 5. 4, Q undec-7-ene (DHU). WO

2004 1_@55,5@%&%3&&&9&%@61%%&?%9‘3&&&@& cQﬁg&%ﬁun
hydr o

al kal i net al Iroxi des are preferred and sodti um
RIFaTen8 @ &he e dptemtien epmpnpispredoereachl al Jeoat pessubasaar d,
kdlected rhotn OEIH) @b Seh1dNRnda PaTah: lﬂ%rc@ﬂh:énd 9 14 Gnd@ABHTnce Y
formsalts wth the copolyner of the present
pebrrEsdiirasma copolwmenpl tha pessent knvent lonroma phbarmiacdbgically acceptable

SO 50 ﬁﬁn%%&#e i '
conprise a conpl ex @%ﬂaﬁ%gigtgﬁ %ﬁ’gﬁ%ﬂ]ﬂ%{’]éﬁ%@eﬁﬁ %%t ed
PrEBIRNgD goimenk pf e matalolic disrands. Imthe piesem irveniéon, such
r ToJet I f.a a .
DR PRI o A AR koo D o R 5120Ey B
ng A ERuqlio dullhe palisphaiferisptmefrtdmaind in which it is necessary (o
suppress bone resorption or Lhe rate of bone resorplion in order to prevent or Lreat said

diseases.

Hone metabolic diseases which can be trealed or prevenled using the
pharmaceulical cormposition of Ihe present invenlion include: primary osteoporosis
(semile osteoporosis, postmenopausal osteoporosis, and idiopathic juvenile

asleoporosis); endocrine osteoporosis (hyperthyroidism, hyperparalhyrofdism,
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prevention of ischemc arteriopathic disease and
intractable skin ulcers), EG- (used 10 for the
treatment or prevention of ul cerous diseases such as
ul cerative colitis and prolonged corneal epitherial

vinsosasssny PDGF (used for the treatnment of weatisSdodeo41ts
BDNF and NGF (used for thedtreatnent or prevention of
entral _nervous system such as

g ases f t he
ARRIRS Sypeionss, Bnd acromeiaty)oseapauesis EopPRENOE YPegepdism
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hor nope defi ci rovvth hor none 15 hyposecretl on

§9’?ﬁﬂ‘ t‘:"lFlE'FH—:‘?eQg%@%ﬁﬁ'&%&ﬁ@m&&%bﬂrﬂmg@na%%mwymmﬁ
IaETfRﬂéssBQy §yRBronlehsicbfMa TR ko Bhvi ﬁmma#ga?rpéxﬂm&% as

mel litus. arterioscl er03|s su br al nfarction

anerobiligation of §mps: Pagay |S§)Sﬂ%ﬁqmswwﬂl@llss infestipus focus due to loss

| BRR i
gﬁ%ﬁﬁy ve}cgll{:e’g‘aza) gﬂgﬂ‘g part | cuﬁgﬁay pr["ﬁ{:'er P2 Jung cancer,
&idappeascesf mdrp@uqmamémwsalugm&pmhmnmseam muh{png

ek, REBRGH, AR (ARR R BRI abler i c

BERGMAANERE mnhmwamfuralmicnmalfmmﬁhn,mmnmhsh@nﬁ@ fmm
e. present. i.nvent,i on
el B R oAl S bR s gy St
phmnmumtama hgemmﬁndsastmﬂhnumtp anid ¢yelosporing A5 ubﬁaﬂhj dad
%ﬂ qc_%S i:.eventl on or.tr.eat ﬂBiﬁ-FUOf bone netabolic
FOPRE By amary ing Kidiey EopfuncLigpE oslagEpiA
mmpmiymg mu@% epcritival oy digeahy oﬁgaﬁ anesss (olY, GhaRfffestine
ohe nass reduqtlon in

a ri zed by .supsta
@‘r"p'g ot %ﬂf“r%é‘ﬂfﬁ?d‘ A A A AL
Hexreirg@eiy, dnd livartiElicR R} ofed}Rni2 @60 (dxfakigis 1 ?f:estuttﬁ ﬁleﬁﬁhﬁ‘snf’f
reat said

bone r.esor i.n order to_prevent qr
QS&%"&EM@{S" %@HHS AlpoalRsisiaRd it e mstion dustio waripup Brpes of

Ee@abiesh Sich BY HYRNHSH auBiifkd ruliRns @P@ﬂﬂﬁﬁ%fd drlitis,
i nven lion include: prl

[of0) E‘% n g{ﬁt he present
?T{})" E’ﬁb Pgdt'ﬂe%s'iﬁ% FAnGER BRI e Bone (osteolysis
ﬁeﬁilﬁm}m&aimm:%@@%&@dc%m @8nglalinp fhlhfici&y! |

or,0osi s);_ endocrine osteoporosis
t%mFSs?p % figeats. sicldpmelh gsarin ayAsmpi “@I?@’thﬂmﬂtﬂﬂusg or-nonlraumatic
mjury:ostsediPrdd/ sﬁﬁﬁé%ai’%[énh%&@ﬂ%%@%& r%ﬁ-ﬂ:‘n

syndr one,” and aer onegal y orosi s acco
sigrAr diohsies grstﬁmnewarapmpamrmmmteumt d:s:;mum mamg

mxusﬂa&fmxﬂ% &) Fuldek Sl % %enﬁ Eaecﬂhué‘gum e

ost eoporosi s ( eogerte3| S 1 ect a, onocysti nu
eHgagntigned pefifkcarcinome, cancer metaslasis (0 bone {osteolysis metastasis) or

hematological malignant diseases is also included jn bone metabolic diseases (see
Japanese Palent Application (Kokai) No. 2000-178200).

The pharmacevlical composition according Lo Lhe 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 ihe pharmacentical composition may be
appropriaiely selected depending on the kind of diseasc, the level of the discase and
the condilion, age, sex and weight of the palient. For example, lhe pharmaceutical
composilion may be orally adminisiered in the form of tablets, capsuies, powders,

granules or syrups; injected in the form of an injection intravenonsly alone or in
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and R |l ey-Day syndrone); osleopenia due to gravity
load mtigation or fixation and 5 i mmbilization of
i mbs; Paget's di sease; osteonyelitis; infectious
focus due to | oss of bone; hypereal cem e resulting
qymwﬁﬁg Jpfl carcinoma (breast carcinom, |ung cance 100
ney cancer, and prostatig cancer); henato?SHP?QF 4134
mal i gnant di seases (nultlple nmyel oma, | ynphoma, and
luaukiamua)mm AR HdfunBRER S9016cR5d, amirtydRls RIHE BiRk, 107
n |nE §§Perth%90|d|sn1or ki dney mal functi on;
fé% Wy, svheytansayply qinlraquisnenaly R dnteaesilorpally alone;
a&hﬁm m&m:uhﬂy Rahed oAb APk S ﬁ:ﬁﬁ.lna{br.ﬂfna%rﬁgm in the
nmedi ci nes .g., |nnunosuppr£SS|ve agents suc g

ﬁ‘gﬂfﬁlﬂﬁﬁ?k‘é‘@ﬁﬂ: aﬂamé%ﬂb%qalémumﬂm orfie fgroral cavitydn the form of a
HhdnfRbdaPRED L Sdon; ﬂ%ﬁﬁﬁﬂﬁ%@]ﬁ%&@ﬂﬁ?ﬂ%ﬁ@ﬂarﬁ'oqg%gq}pomlur}r

mal f unction; asleopenia acconpanylng a sur
d b@&em@ﬁﬂ@s can befrnylated imaeondend ivaalaranfier uping veslishriown

#%ﬁh‘f' é%il \‘!;H (E]PE[IQQ&%IH %}%E olll{}.tfﬁef& &ifqﬁecf" éj@d[{u%ﬂ] ailéxf%)mnts,

épatiti sy gastrec I mary
binding agints; Humlmanmlj!bhma ﬂumngl mgms) soluslizees) mpmdthge

s 50, R S bR

ggemisous | ypes of rheunatlsn1such as rheunmatoid
arthritis; mutilans type rheunatoid arthritis;

octeoarl hritis; | of periodontal bone; cancer

met ast asWaerk thdyhaen:{ced ic@Ddoypsidon B PtapSied S B form of a tablet,

osteonecrosis or osteocyte death acco ying .
TR aTTES Ry B it Srrde Exam B Seich s icbade:
atifitsds susl Emegm@_, Suspiss, semuhfwmu@sgmfcns@ tnma @'Hrfiﬁﬁﬂﬁhinc
njury., osteo .0 suc renal, osteod s rophy;
o5 PR R ESe ) SUphaSH g ALl srpiscrales
CEEN ) ammﬁp:mfw ] 16e0RdlEdhitfoh Ofikath &u@;wndgelmrmﬁﬁbﬁ ng
di sor ot her osteopenia. Further, in the

WE%WWW@HROF% ahellag, apethil gellylpse.nglasyium phosphate and
Eﬁ?-)fﬁylfﬁﬂﬁhdvﬂ@di:ﬁﬂla 6 AUk D @R ar GBS M TR g%?.kﬁm{f&r

one (osteocy3|s net astasis) Or 25 henatologlc¢

ki nowdes, seliwn Sydregeacarbonalee Fakeium cmhnwwnhpmﬂwﬂqnc
@H:& FaE d-RBSiers) SRANRER r,ﬁ’emﬁam,stéﬂmcmm%l “&%hélh:l:h

2000 178200) . The pharnaceutical conp
Hefeéﬁ' disiuperabion inbibioesuch a*==i SHOIEsH; Plearin sacag beibardybd  above

REaushbith sg?,ﬂmu%&ﬁ eﬁ%' Yo nﬁ%@@% HashPard

hunan or ani mal's 30 ot her "than‘a e dosage
sogiiomn pryl sdfapshmoistasizens sechl as gb'ngosmdmt;mhml;suﬁmls such as

%ﬁ% qgt&s@tlﬁw? g%lﬁﬂ[eeﬂ{;{ Q%Scﬂ:q Elﬂ&c%&duj}ﬁ liliﬁnq:d aafc{lla% n,

| S€ase I Séasé "an
mgéﬁed#éce samlmughﬂmdpwﬂﬁe apbpulmﬁhylcﬂécgiywk dinabidifion, lnach a

AR5 iR TRPR bl il KR R Y

craled yablep $nchide pecgaedodiad iahlel f gﬂmméoawa thtilpiSai dndddic coated

fﬁ@tﬁr: ?ﬁ%‘gﬁ%!ﬁ%ﬁ%ggﬁoﬁlbiﬂer\é\? la%ggﬁn Oa mul?lola}rered lablel.

Where Lhe pharmaceutical composition is prepared in the form of a pill,
various carriers known in the art can be used. Examples of such camriers include:
exciprents such as glucose, lactose, cacao buller, starch, hydrogenaled vegetable oil,
kaolin and talc; binding agents such as gum Arabic powder, traganth powder, gelalin

and ethanol; and disiniegranis such as laminaran agar.
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62 conbination wth a common adjunct such as gl ucose,
am no acids or the like, or injected intmmuscularly,
subcut aneously, intracutaneously or intraperitoneally
alone; admnistered transdermally in the form of
wan mpliasaoy adm ni stered transnasally in the pdpsuhigiszg
nasal drops; adm nistered téparusnucosally or to the
oral cavity i.n the fort of a 5 transnucosal
preparation; or adm nistered intrarectally in the form
of a SPHRRABE piaceuiltA® SEnRIBAS Ieepafbﬂ if 82 fBn of
fornul ated .in a conventional manner using vvel?-aknovm
APBRCFHOLY.F AHRy FATicTRHmENN it e g fax ke yspd. (Beenpilas of pushicimsiers
qﬁclm%@hmﬂaﬁygpo@,s@%%nb@ er alddhdl|e9rs39 RilhSr alcohols,
di si nfegrants, "l ubricants, avoring agents,
galatimpnd semi-synthetis glyseridsss egents, col orants, pH
regul ators, antiseptics, gelling agents, surfactants
and coating 10 agents. Were the pharnaceuti cal
conpo¥Wheiedhe plurmpresptigabebmpusitibhe isfpprparedfin ectfadnl €ftan injection,
' kers kngwn.in the art n be used., .-
X635 bl Bt eE Rampetiid i e ot psofoin o 93080808 i as
seslizdend Susade $wongoslitubiced | Whirch 8 bafigs@iontis 8@ form of a

.ch, cal.ci.um 15 car bonat kaglin, cryslalline_ ,
SO am GGG oepen b Gf KinBigantAfty hothodendis Geast sptotion is
peepaed, vaﬂmtsamobnhls hrnlm.p:ta‘y #le,afsdanbé @sedy Eﬁn{m@ S1GeSEdiluents

r,C S utl.on SOl utl

sol utio ta elatin, n

s v RyRors e GeatreoL o it rotryn ehopaieyiated
feoblaarsl aldvhglnad polybeyeattnd odritall falY adhy Esid,| FIGRE case, (he
divinteqgrantz such az dry starch, sodium al ginate. _
R STBERS FOrpaR Lo ey SHAYsT ARHEI Soembfalt, Blucose or glycerin n

by eGSR BIAEIBRNE irRin ER1sBIoHRIE F1 R BRBYH CFurltReh, ¥
20 sorbi tan fatly acid ester& sodium |l auryl sulfate,

SPREsion may Qlsgsppain reentignal solubiliggisabpflering ageyise smoothing
QicntshIE Bpdlatc?s) staBilizéte bPdohbARGTE B8nts UGIASE injSlioR e be
cacao butter and hydrogenated oi'l; absorptron
%tors such as guat ernary ammoni um bases and

sodium | auryl sulfate; npisturizers such as glycerin
and starch: absorbents such as starch, |actose,
kaol i Addifrngilykhe phagpascwtdal eimpebition bf e preseait thventivd may

' : i, i s bor |,.c
T oo St el b o RS Bl iR W0,
aedicinbifsequirag be covered with a conventional coating,
I f necessary. Exanples of such a coal ed tabl et
i ncl ude a sugar-coal ed tablet, a gelatiin-coated
t abl ethe agounlodf dre compleatof CIF abdratnalogud drl varigm akeeebf and

| erl [ | e nd mul ti =1 ayered
L GhB}o it ofy HAHRISIOERURY SA A0 S Rlfortolmed in Y1 <
praspacetical compeitibo bfithe presendinvbntion\isuidi fivfiled & driy@pécific
the,att.can b h carriers

R Bl Ll PR B AR 1 R oo ety S e e

of frdeed o 30wi%kh, hydrogenated vegetable oil,

In the present invention, the dose of the complex of OCIF or an analogue or
varianl thereof and copolymer or a pharmacologically acceptable salt thereof
confained in the pharmaceulical composition of the present invenlion depends on
varions factors including the condilion and age of the patient, the roufe of

adminisiration and the form of the dmg. In general, the amounl adininistered to an
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kaolin and talc; binding agents such as gum Arabic
powder, traganth powder, gelatin and ethanol; and
di si ntegranl s such as iam naran agar.

------------------------ WO 2004/ 095500

BV P300v004134 63 Vhere gdhe pharnmaceutica CT7IP2004004134
conposition is prepared in the formof a suppository,
\agplt bumarcgsr plmingsiabimy iR in ﬂaﬁfﬁﬂ:n&#ieumpbﬁ' 1isiedf 1 o 50 mp/kg

SRRl 8 RSB LD BTy moe
lpr#hﬂhleadndcbﬂmhsgc Dfi-ngﬁﬂ ftd :nmg,ntg isfole prfahbe! i c

gl ycerides. \Were the pharmaceuti cal conposn tionis
prepared in the formof an injection; it is preferred
that e pluiipasiidal edinpdiiol Qedofing Bflh@prés@huh{:&ﬁuﬂﬁh Id be
fﬂﬂ ggns!mﬁn is sterilized and i s nmade isotonic

B E‘f?ci'ﬁrcsﬁ“ﬁﬂ%‘?ﬂﬂb‘sp’ﬁc@ﬁrmﬁﬂlhmcﬁWﬁ?‘@ﬁlda}ﬁoﬂnﬂﬂ

Rt ddyl o2 Beverd liREI/pe} AN depRndiNS REMS kﬁ’lﬁ uf’ fng%d&ﬂp&lnﬁmed% ¥

honogenous aqueous sol dtion™is varil ous
_'%lﬂﬂﬁemuﬁlwnlmr@m oldmitisralispand i Gl i sheciug,

batpriteen MRk f.[x E%CFI glnr aﬂ%iﬂ%ﬁgorev
| ycal, el hoxyl ated 1 sost ? A4 ed
ﬁ%%ftfé%# yfopglyEsnet a mwlqgmum@ymdnesmmmfm dsabs an
el d8 ALl b ﬁ’m ﬁ?{er cont %‘u“g"*‘bamésrég&g#%m g’i‘%‘&é’é"e

conposi t1on nay f n co
Fresetynvsnlior il shond baﬁdmnna!mtd mmcmceml mmlhsanmlpau Monih,

L TN

sefivgingredien sontdingd larﬂm’ugcmtdnmhs tresg@n ioh pragentio g eNbdhe E H
S
R A GShRaloB HOLML BRSBTS, o1

t he pharnaceut i cal conmposition of the present

vor £ umeEReln it R prarah puchi B aet BericoBealniepiabic
el Ctitlirrnd atefusefabpsiorrethmeFia en @iy Bipablk of PR BIHEH S¥nphs-
or.. an anal lg%ue oy . var,i ant thereof and™ 25

5 o BFER B ATeGBY B eAIr ST prea e qrose-linked
h‘ihmllﬁ'ﬁ widDIhe piofi] befler mitnterRiAY drpedsth k&l F%R@E&%Héﬂt on

Pﬁresent jnvention is not limted to an

ihe profeinm g plond affes admigigtrijon of saif éﬂfrlalﬁg-eTbﬁ makes
flli:ﬁﬂicﬂml fi2ful Bs Mn¥elicRASr RicBTrEh@ e Yhhidha

from é\ﬁt% 30 wt% 30 In thefgrgse% m%ﬁﬁn% tuh'sggf
BRoteins peving usefy ppmaceicderi™ityy an anal ogue or  vari ant
t her eof and copolyner or a pharmnacol ogi cally

accept abl e salt thereof
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contai ned in the pharmaceutical conposition of the
present invention depends on various factors
i ncluding the condition and age of the patient, the
route of admnistration and the formof the drug. In
g@ﬁ@&gkﬁwﬁhe amount admi ni stered to an WO 20041055500
1004134 rat adult human per adni nf GHAEZP0/A04134
is in a range between the upper limt of I to 50 ngllg
ldsower limt of 0,001 to 0.1 ngl kg, wherein the
range of fromO0.01 to 1 nglkg is preferable, and the
range of fromO.1 to 1 ng/kg is nore preferable. 5 The

phar mEsefolloRile cSANNOS tdidrtite 3 AAY 1dsPexlaRBlR bRIMMdedt 10
i_nvention shoul d be adm nistered once er severa

Ulustgptethe pessentinyemion spd are pet intpadadrta fi scoprefdhe
Fﬂ?ﬁmﬁ&)&n Qhy HEY. Shahe LIIEFH 8 Qﬁn}ﬂ@/ mh%ﬁ | gfa'!l? d&ﬂ‘uh AN

i ngredi‘ent contalneq ar naceu
Ermyls (D iaph (I fremporgtie” léfhﬂa:dmpnmmwram B Eettioledtheor m

SR 00 s 0 R B

éfwemlmpr Rﬂpaa:qma hﬁlwho Gisdlad hylrcdysisoptiabl the saplymer
the treat
ERELERfel ke aliee2udh oAb Bl R TDM 0%, 1 e

pmsyeﬂmnnﬁwhnbmdﬁ15Mhﬂhhmkduﬂe adm ni stered once per
several nonths, once per nonth, once per severa

days, once per day or several i mes per day dependi ng
on the kind of actlve |E§ngL_ﬁt contalned in the

P 1 i . 1- o | oo -
t he fcmﬁﬁ-aﬁ R’reaﬂ]]ircugp ﬁﬁ@—@_ﬁﬂ] ]yIrva ﬂﬁ‘ &]&mmnsaﬁat
i nvention and phar e “salts
t hereof are userH el et T capabl e of
providing a cornplc haV|ng unlforn1propert|es
espe uction of disorgani sed

|1 d d d
C Pe ch PaluncaN pelse e talas iy mlh?h@ﬂﬁbﬁrdﬂbr 5 16bler

BB y10ie PARGHdoQfn S R HelRAY 511\'.’1' rﬁédeﬁ d@ﬁ&&e id Bhikh (he
H@tentlon of. the protein in the

Heryedylens sidncigin hag pejavemep p@leculmrwmghwé Rl_bﬂsl" 50Q and the
Rafdgk G e¢ bBpolTRlrizhiASE ﬁm% £k s fifPthe SRGL bYird}E 2B P:??D,

Bhar nmaceut i cal properties of pr ot el ns alVI ng use

e R 'wﬂ% Copgrapipniresssieorelsmed o 03
HayPEE 4108 M e, th@ffl'mi’-!v ﬁlﬁlg;r P shah P lfﬂﬂed Wafer were

exanpl es, reference exa es an est exa
added oo of poly(PHBsd4A) ip ﬁmmlvvaiaed stldw@ngma;smi.t anid iiveesel ubion

ﬂlﬂgutﬂﬁlﬁecn%s éllprteﬂ3 Qtdtﬁdc kg 1% 'nHE. . Il‘f]‘f.-, re3ut gnPg suﬁ:lmn was condensed

using an ullrafliration membrane made of polyethersulfone (having & molecular

weight cut-off of 10,000, manufactured by Millipore Corporation, model number
PBGC07610), and the resnlling condensate was frecze-dried 1o oblain 1.3 g of the Lille
compound poly(PEGsu-MA)h (Compound No. 1) as an oily compound.

Poly(PEGsna-MA}h (Compound No. 1} was purified using gel Fliration as
follows. 100 mg of poly(PEGsw-MA)h (Compound No, 1) were dissolved in 4 ml of
0,001 N sodium hydroxide solution. The solution was divided into four baiches and
each 1 ml baich was applied o a gel filtration column (PD-10, manufaclured by
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5 invention in any way. In the follow ng exanples, in

and R3 are as defined above for fornmulae (1) and
(11), "conp, ratio” is the conposition ratio [| e. the
ratio of the structural units (1) and (11)]. "av.

S.ﬁ;gmgﬂg@g?ﬂ'{, is the average degree of pol yneri EQ{"‘I“%“‘R'[’“”"

pol ymer prepared and ¢;hyd. ratio" is t
hydrolysis ratio of the coplymer prepared [i.e. the
aMa:rdgim Flarhacigf Thhérss 1 il of elosd was ilksearddde N6 ml 823,003 N

t,.he uct ur.al tsvvh in Ra_i t her
il byt BorRlide ek I ailletiFo EAbR GFluha 04 BRI L R
hyaihs elliyd finm thmﬁjlmﬁﬁmﬁ 12 M.gn;@um1 N?gdlil% Jﬁag,glﬂg
= an

P HBon &ty B0 10 Bich SpluBiand AT -4 Moy ooy

lu)&@(am ity bt Bhh
Z?rh I eng iy mcﬂy Ehot ﬁhgﬁh ﬂ%ﬂﬁnhm%mﬁqﬁag\nﬁml ei e

H%‘P‘l“dé”“ ith '—WnP@H actiged fem fheifpynce ngw cormiined Lo
MG Hﬁadmlﬁi%%?fhcmk %}L,%c%d amlﬁEQHm g the

aver age de ree of polynerization of mai N chain

Pgnﬁﬁﬂmneterﬁ:h wed spegiopBRomericdly bymesuving3iBoMsorbance of

re%ygl?re toq}é\Esl,”Mt pol %%E%ﬁ%s%éﬁhg%ﬁnﬂtﬁe

0% (B0 mg ofgolomied)and 86 conceptratipings thepetifietsobilionsre
Qﬂféﬁfﬁnwm?be% é"’t'?o' y(PEG-MA) to dissolve said

starting mat and the solution thus obtained was
stirred at 40Cfor 15 hours. The resultlng sol ution

fl hat d
o pomE ERBRS SoutSlnfit Sl lid Soodii St SRIBLRRE,
condugfoinebic litﬁllﬂg% Iuﬂmnb.lf'?aimgghﬂﬂ ?‘.ﬂulgnldf l]ﬁgjhtﬁfhied title
el, numher an e
FRAR b Ahed FRAE (cATRRE 0 g LR e Borm gl iep mode yp to
afvolune AFisE el withmboiliadvimet yHEPEGROTon Mk bhGEeapat ﬁ\ﬁuﬂ? to
n Fo PE! n

rk%‘ ﬁwﬁ ﬂﬂ%ﬁﬂ %’%Eﬂﬁ iﬁfe%f’%m Eiim %’ﬂ}ﬂggfﬂﬂﬁawou

k&ﬂbdrt@ ﬂﬁf"nmﬂbwﬁﬁﬁﬁﬁﬁrld\dﬁ)ﬁl R PR ANaduclikis)\el (R Jj]llill:lll

gl ssol vedéﬁq n‘]1 %)4 0. 001 N .sqodi ym hydroxi de

5ing Pegipredpatiar w5 afqion ofhetrackhloretrid. nTh? PEGRYlgERupIreRLent

anthe cORGind: vk (RatcluliRs foRths Sfud® of0, 08l hylickhibAe Li®n
10, .manuf actured by WO 200410 g

ﬁ%ﬁﬁwlﬂ@@a@eu‘mw ubiggngrEion W ihoregiemed %9 plotrq»{émfiucgwm
aifk ambitA BF hyiRschibire GauARdhd il 5/nfth 18 cafboQ0ler ﬁb Eﬂcu m

hydrOX|de sol ution were then applied to eac
SPrplemar of thsditle eompotnd aghas @ buffer; said mg@mc@wpmm aaﬂj

o3 of 2006 105 B 37 1h0fnofir Hdurlo PRGrEMRE A5 6kdHEn 1he

conduciivity buflering region is equal to the molar amouni of carboxyl groups on the
copolymcr of the litle compound. As a result, the carboxyl group conlent per 1g of
title compound was determined to be 3,22 mmols, From (his, the composition ralio
was calculated to be 1:1.07. This figure was applied for Lhe following Examples

where the same slarting malerial was nsed,
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solution were then applied to each colum and a

further 2-5 mM were eluted fromthe 5 colum and it is

this fraction that contained the purified

pol y(PEGS% MA) h  (Conpound No. 1). The purified

W@@ﬁm@‘%ufromthe four colums were conbi nepcf;&zcaﬂ}oﬁ(ﬁaq
m of a purified solutigp of the title conpoun

The yield after the purification step (determ ned

specl ophot onetrical ly byEtwade2i ng the absorbance of

PECH ) d

p ’l-' | ¥ f O ] 0 [ - é X; AV
|ooI yrrerﬂ--zmﬂ weﬂg)m_mﬁbd: Qﬁuﬂsﬂl :1 he gl thmotls

sol ution maﬁiiﬁﬁéﬁﬂghgﬁﬁ

group conte =5 ot er m ned by

conducl onetric titration as folloms 7.5 mM of the

solution of the purified Lille 15 conpound obtalned

aboveA cenabimaar of pelyeryethylens allsh mefhyl ﬂ'é‘héfdﬁb"'o%a?
“ERI L QydBgnli ¥ ~Qfic1Rf) mh od1diB astiyaiidd, EePhich e.feer

e so utlon t hus ob[7al ned was adjuster| to  pH 12
wlftﬁw&lm'%aml@@@sﬂ%wﬂmﬁlwwwmbnfsﬂbmlﬁ%an he agerage

Eeg%%ﬁblgmaﬁuagh g m@&m@&Qﬁgf Igggé E@%& d{?&dﬁb A8, mg.lghmx,

i ncrenments of ctivi

maggyfapturethby B {¢ppreeiion) E@mufalﬂer refeancd tcaasd'polwﬁﬁfhiwm}"]
ﬁ sOF N Hatgrli‘ﬁ hﬂlmg\h %ﬂru*ea;g)&pear,@%&ggéa%@in 29
e u rom

e copo yner n cal c anoune
EIE@EGW::M#@ g dissolve seid dtarthgomderiah E!J'ﬂl thecolmtiorcthu s/ulitgmed

I fo .
‘?%Jn J | ¥ %r%%lﬁ%ﬁftﬁm?ﬂra”h%ﬁn eg.fl w Stﬁ]eséﬁag[hggwalmn was
'amamscd in thh$agts mmarcaaldbmmw,d @rﬁxmnpladfuhbhamingmpol yner
t buf fer, id '
Aol R TRAH L 085 50 B o o ptecp S
mfdlﬂﬁ]ﬂﬂ,anmufﬁciméd bwidilbBgdne Qoiperdicn. dnndebthniter PRECZE10), and

PR ok Her BT oS Moot
nijzmﬁrggmﬁmmgmﬁmm ¥esiylaé an bibeccemiobexy! group

I d d d b
o0 BB o SRR HT E© °

@I@Uﬁl&l’ R6l % GabBredsured O the Hith& mhintte bLded@hed RPEL261S P
he fo Iovmn Fi x anples where the sane starting

Yot u@g&ﬂrbggr 1 spmr spefanlpesbejef the tille compound was

. Mm@ﬂﬂl%k ﬁ??oﬂﬂmeem%pﬁ’ﬁma&wm méa (6@

-MA) drol sate of EGs - h wherein
~@‘>}qs biguge was .aaal}céfﬂralb@fﬂlﬂwm Eypmplss wa:{lmsweslamng

malﬂnal was nsed.

Example3
Preparalion of product of ammmonelysis of poly(PEGze-MA) [poly{PEG -
MA)a)l wherein m=6-16, R*=NH,, comp. ratio= about 1:1, av. dep. pol.=30-40 -
and hyd. ratio= ahout 0:10 {Compound Nop, 3}

9.5 g of ammeontia water (ammonia concentralion: 28 wi%) were added lo 1 g
of poly(PEGs-MA) (AM-0530K, manufaciured by NOF Corporalion) lo dissolve
said slarting material, ond {he solution lhus oblained was slimed al room (emperature
for 16 hours. Al the end of Lhis 1ime, the solution thus oblained was subjected to

dialysis through a regencrated ccllulose membrane {having a molecular weight cul-off
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and h yd. rall o= about 10:0 (Conpound No. 2 5 A

copol ynmer of pol yoxyethylene allyl nethyl diether (m=
28-3S, Alk = ethylene, Rl= hydrogen and B.2 = nethyl)
and mal ei ¢ anhydride, in which the polyoxyclhyl ene
Mes20041088506r age nol ecul ar wei ght of about 150P¢camneod:de1134
average degree of polyneriggation of the main chain is

i f 10- 15, (AW 151010, 10 factur ed
5 100 B srihupondisonbs hgrandier e viode 6. 3632

lpoj agéiﬁﬁ@llﬁ&ctrfl}ﬂﬁli Wit m?ﬁmmehcaamsmuﬁh %rlnlnu@ga}r, and was
stilled water were add 1.5 ¢

25
%‘IUP “Ed%gwsﬂémﬁﬁt d4r pbwatar fr étda*r uﬁﬁg {lite uf
Rl Wﬂ.@}eua‘@éﬂj it Fler bl %’&a@gg ﬁ:lr }'@g d_?} "

at roomtenperature for hours” At t
Amang pH suahglidlysis sxeresammenideasdimingled hmsmmamn rtam

S AS G ARLndd W djusiﬂgg}( ﬁyﬂﬁllﬁgm?‘ﬁlsﬂlgm made of

uItraflltratlonms rane nma ersu nne
eRAihegulionadharing eamolenslag Iﬁtﬁlghljtl}tﬂfffnf lamanﬂ)ﬁﬁnufactumd by

SBABA o OSO  L2v

fﬁrewz@od g aidain 0.98lztediie e Qo pafndtpoly(PEG heMeOaTokidund
(Conpound No. 2) as an oily

n‘[)(()ungal;g&m%%%oxyl group content of the title
corrpound pol y(PEGl5ae- MA) h 20 (Conpound No. 2) was
neas sane Exa e
above b o TP R Aot BRI oMt eBho By

$rag)dabérmiiie uymbhmmwmmnﬁum& thél @t uiinnechsidesdiBedlin6 3
Eg‘pf[}@l{'omthls ‘e ogoa |onrat|o was cal cul at ed

= 1 hvepndph ety SRyl STBER FBiFnY B L ho Al

barhpoant ngs Sxtexifithedso WEES mnitds. Same starting materi al
was used. 25 Exanple 3 Preoara[ion of product of

amt onol vsl s of pol y(PEGzeo- MA, ) fpol y(PEGsgg_ MAW

wher ellidei i rddetileadiifioh PrERd, il i@ﬁ:hé&iﬁ]@@ﬂ%ﬁ ﬂ'lﬂﬂ:iﬂ%h%ﬂﬁ
1.=3 0- 40 and hvd. ratio= aboit ound

g6l epulfd by cubieqisd ned ot e I@aﬁwnnareefaﬁ@énﬁ e Dt
We @ hydtGly Qs @},d%gr }%\D:iltt it thedbadhigh YysFat: 13{% at&qﬁg 30K,
t (0] | SSOl ve

manuf act ur ed rpor ation ( sal
%‘iha’F"t“i"-‘rF@Slﬁ%éﬁ"ﬂ%ﬂfﬁd la gemenelysinio fhé maleicnbydaide adsidues was

G.IHIJ.;{EQ% RS drb199M. L e NIRRT RdaUk gj]ﬁ_( Qr 16 hours. At the end

this tine, the solution thuS obtained was subj ect ed
to di al ysis through a regenerated cell ul ose nenbrane

(havifgxampR1eAY . AboE bh cbttls: 9 4 g of polW{(PEGspo-MAJh
{Compound No. 1) was determined. This gives the figure for cerboxyl group content
when all maleic acid residues are fully hydrolysed (3.22 mmols per 1 g of polymer).
From (his result, the weighl of poly(PEGse-1MA)h (Compound No. 1) per mo! of
carboxyl group (1/3.22x10° g) and the weight of poly(PEGsg-MA)h (Compound No.
1} per mol of ring-opened maleic acid residue [2 x the weighl of polW{PEGsg-MAYh
{Compound No. 1) per mol of 1mg-opened maleic acid residue, since there are 2
carboxyl groups per fully hydrolysed maleic acid residue] were determined by
calcolation, giving the results 311 g and 621 g, respectively, From these values, Ihe
weight of poly(PEGsgo-MA} (lhal s, Ihe weight of the copolymer before hydrolysis)
per gram of functional group, and the weight of paly(PEGsg-MA)a (Compourd No.
3) oblained by adding amamaoniza 1o poly(PEGses-MA) per gram of functional group



10

15

3D

WD 2001) 085500 PCT/JP20(H1004134 68 of 12,000 to

14, 000, manufactured by 5anko Junyaku Co., Ltd., Mde
No. UC36-32- 100) against | like of a 0.1 wt% aqueous
acetic acid solution for one day, and was then

bjected to dialysis against 1 litre of water
%}“Fﬁ‘[&%@“ After 1 litre of_ water was renewBelAFRzRRII

further subjected to dlalys?s for another one day. By

Svefeadeteniniigd OSﬁecﬂ]dl[\; tieabay t%f &1 EW]S\A&% weighl of
elinmnated frojn the pro sol ution thus

Jisteapalemenhelore hythelpe @cu@p}@rmimamhwawq tesled s Obtained
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mpleqplar Grighiof a maddonle n@empmmc{l? ghe Hoeawr & gt yolf paily (REG s0-MAY,
BB e orkafl o0 broBPinaluen B2 in¥oteficd IR Biowb Sinecil g
E&ﬁpﬁﬁli’(f’ﬁﬁsndééﬁ)al{ﬂanipmund New Apwhee dll mblicanhpdtide 3Sidues have

N T A Y

gnﬁa@); attdheasfemdtlb bnl,6D Amidld. ASmUkaerboi il mmﬁ&hbﬁ& 1pgof

d Id.b bj ect ed
RURe R MRl BRRe 45 st Ghiteit aahyeride sesHlatoyere
bfectedlis bydylghi S}|Ibeﬂhﬁ}rél$tal\/\ﬁﬂﬁfqr]!igi hiehipek 1@ of BAGIAES0-
t The o of Fe mal el ¢, 20 anhydri de residues
B Kot B OrHGTey AL ot i Teusediap brep apbjecied to
BRG] fss, aﬁdllhib ﬁﬁﬁﬁ@arb@x)‘l‘ﬁd)’u pledftért &\apg sERFpEaL S
carbox gr oup_‘cont ent I

I I 1
é}% F%ﬁﬁfi @ﬁi“m&)eq\?wq@s lhﬂllﬁh%\&%melélc@mdnéﬂ

thirlﬁathbﬁSﬁcd 0 Qurolm G 8= fPthe GAE hﬂ?@ﬂun@ fodHD %\g 1?9& of fdleic
when all nmaleic acid residues are fully hydr

:(:g::.r TRiHENeS indhy slactige riepa) yrrepiculated cand vt slaﬁuemuect 1o be
LhTHE s Rt 5B CATBOMR P 2
i}i@:ﬂw@#mw&m @@%M@m hydn_quqsﬂdmd ke pface

ri ng-opened malefic acid residue f2 x the weigh) of
pol y(PEGsoo-. MA) h  (Conpound No. 1) per mol of
ri ng-opened nal ei ¢ aci d Ezsninde, since there are 2 30

Car%ﬁ%nhgﬁ QERS b :fcpﬂllé Yol Eﬁﬁ&ﬂ fl¥1‘§’ ede an ! el § ﬁ!& d

resli

71 g of an aqueous dimethylamine solution (dimethylamine conceniration: 50
wi%) were added (o 10 g of poly(PEGse-MA) (AM-0530K, manvlactured by NOF
Corparation) to dissolve it, and [he solution thus oblaired was slirred al oo
lemperalure for 20 hours. At The end of this time, the solution thus oblained was
subjecled Lo dialysis through 2 regeneraied cellulose membrane (having a molecular
weighl cul-off of 12,000 to 14,000, and manufactured by Sanko Junyzaku Co., Lid.,
Madel No. UC36-32-100) against 10 litre of a 0.1 wi% agueous acetic a-m'd solution
far one day, and was then further subjected 1o dialysis against 10 litre of water for 1

day. After 30 litre of water was renewed, it was further subjecled Lo dialysis for
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per gram of functional group, and the weighs of

pol y( PEGsoo- MA) a (Conpound No. 3) obtained by addi ng
ammni a to pol y(PEGsoo- MA) per gram of functiona
group WO 200, 4( OSSSCo PCTI MOCarouar34 fig were

deiwomiassesl. Specifically, the weight of pol yEEEPaRaAR) s
(that is, the weight of the copolyner before
hydronS|s) er not of nal eic anhydride residue was
atsthar gbgideyh Pycapying evtsueh dinkysisnskesss dimethylaring westeliminated

fRMARbBdRA. 'l\l?efﬁfu dod fhud bb!gfngmuﬁ{&nﬂﬁs%mr%o%l u'imq.é]—ﬂn}ny

hydr ol ysed copolynmer, giving a tigure o

W@n@rﬁm oRdpef npleResaineshiiyza nUsepauraeiiov!- c@ ofi iy 00ap |

AR 0/ (o SRt ALl ibdtlm A PACERSI0) ong e

tdadllwﬂtgﬂtnsetb wae ﬁy@@-ﬁ&ma}dﬂe@m 6.3qy ofithegitk chingourel of 620
oretlcal ca oxyl group
H@Eﬁghber ng"TﬂJ ﬁ?% hpound No. 3)

where all maleic anhydrlde reS|dues have been

subj ted t 0 ,ammonol y s

dot or HHeERPoRy B AoMERh i34 bt P tSbpoyR e o e
ﬂp.vheiaﬂenﬁﬂmiﬂﬁmhéhanﬁfrﬁﬁjm&ﬂh@ desEiBaKN Exginfle [l aﬁﬁ ﬁﬁwﬁer
bl R T AL Y BB s BESAS. T e
hyﬂmuysss uddch%dlﬁﬁﬁéi&hl @Hox L my%hte&nﬁu% dfgalyg*ﬁc}jﬂ;ef

Wedare <§9w+{P8P$§e %g@em&mﬁ%@"é&%@gﬁe i} bpYbaes sabjected

wmmysvasw@ da&lﬂﬂm&m émdaﬂnn%ﬂmwkleﬁ{ﬂmaw%ﬁ%mmf
(PEGsoa npoun . 3) neasur ed

é“&avléﬂseufﬂ s, :l_lwsshq]?fd?%sm ﬂl!hi’éﬂ'ii%'tﬂ‘ﬁlé“f‘@ﬁ“wf e aginip)xsisiinle
meaug H&gpnilH@lcﬁﬁE @kl hemwmiem.ﬁ dﬂ?iatr&?du(:i]ﬁ 1fis starting

npound to the total nunber Ielc
we@vﬂlﬂ% cplpulpted 284 wiag ﬁlfrﬁfgﬂm@élv bm Gm&hmmnmm&mm @i

BSMGLITLAG oy Bt dbidbes It Ron bikjol10 £ ARG EES  N

aubot an [elrc an reS|dues een

@M}hébﬁé'@? Ht“d Hmquhym lydmilﬂlahmdﬂaMn pleaal |y no

hydrol ysis had taken place. 20 aruniP 4 Preparation of
reacti on product of dinethylanm ne and uol ™ flPEGcnn-M
1 afn nyE&aa SJAldﬁ‘B._ﬂ'ﬂMln m=6- 16 R3 NMe2,

14 g of 1-amino-2-propano! were added Lo 1.5 g of poly(PEGsge-MA) (AM-

-0530K, manufactured by NOF Corporation} 10 dissolve il, and the solution (hos

oblained was stirred at room lemperature for 16 hours. Al the end of this time, 300 m)
of dislilled water were added to the solulion, and glacial acetic acid was further added
1o neulralize the solution. The solution thos obtained was condensed vsing an
ultrafillraion membrane made of polyethersulfone (having a molecnlar weight cui-off
of 10,000, and manu factured by Millipore Corporation, model rumber PBGC07610)
10 obtain 50 ml of condensate, 300 ml of distilled waler were added lo the condensate,
and the resulting solulion was again condensed in the same manner. This cycle of

diluting the condensale with dislilled water followed by re-condensation was repealed
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Corporation) to dissolve it, and the solution thus

obt ai ned was stirred at room tenperature for 20

hours. At the end of this tine, the solution thus
obt ai ned was 30 subjected to dialysis through a
Megemensasosd cel | ul ose nmenbrane (having a nol peth@hoamnoda134
wei ght cut-off of 12,000 tai114, 000, and manuf act ured

3%’ gﬁEF % aku Co., Ltd. Model No. UC36-32-100)

8i \Ngle gxcats laming-2gropanel, dB6 Esulkag pendarsitg was

Skt A 1o BREInATE §AYe i 2 Jlfb?mfzé

i@) % al ys?s aaal nsllOE Ut%n% v er fo%ﬂs m)o%ﬁ%ﬁer
1598 oy c@Ep@dnas renewed, it was further

subjected to dialysis for -- ----- R - -

-------------- WD 2004105509 PCTI JP29041004134 70
anot hdke eameosghgroupgontent inyli gof rol(PEGiMiA)ipz {Eompored 0Rs 5)

UL BALI B 35 B 08 e RTLLAIE: BESHUC Ly, I

sol ut1 on [bus obtaine ensed usin
l!ihlﬁrl@#lﬁd forbatl L56nnmnln.nﬂma| e catadaion fsinpitar yeethlicin Enthhple @ for the

ht ff of 10 000 d
B0 pBRL G Plepi 7 S Pl st bt el
mﬁm@mm)apum tshevherS all emleid inhgdridenefdieahssebden sub ected

dried to obt n 6.3 of the tit]e, canp

W SEAGRL kS At SRR R aholsnioed 3Rl 4 hmols
@'o:lﬂqo dlﬁ:ﬁckﬂPEGSsuTlh,ﬂhﬁghb oK pohleR: aﬁhbfﬂnﬁ@ftisﬂﬁés duB]Bélg&%onmmﬁlys&s in

oa- 0 was eterm ne in
PR e i o e e Ry o Bl by i T e Soone
Vﬂ&rﬁnﬂm&&ﬁmﬁﬁﬁmvﬁis Iﬂ@&ﬂﬁ]‘ﬂ?&] lmﬁg&@ 'I:ﬂﬁé ﬂg}rzﬁ l:u]t][ri_][me.d Lhal

I.mil.ar (0] a I N anpl e or e

5%@%&“@%@6%@ & ¥gdyes dnibe ptagimg “@éﬁf@b&%ﬂl begp snpjpeted
e0ahiRBlysis By LafhifR2-PRp¥doPR{EEA vidhalFRo aiggy Hgi l&{gm p@ce

where all mal ei c anhydride reS|dues have een

subjected to am nolysis was deternined by

cal cul ation, and was detg}[aﬂﬁﬁgg to be 1,54 mols.

Fromthese T esullts the Tatro f: FTB.|IEI c anhydr| delm
EuCcklin g L Rk ,'“‘:“L' i i '“i"._

substantlally all maleic anhydrlde reS|dues had been
subjected to am no]ysis by dlnel hyl am ne and that

Vi rt Ul 8 9f abenliig dthoia) ajere duded lﬂdléglu@cdﬂ?EG%&W&ﬂh

EhhAGLEN hOROR CIERTIRE GRONE Sl b Bldiop W Spiaizg b
Slirged A foiom| lex@pdrat@tel forCLBYoneo ML Ieaenit @£ thissthng) 300 inl o P@Mer
g:g-% ad BT A (A re St nd soflion Wk biae R Whindan raiimuoudd No-

membrane made of polyzthersulfone (having a molecular weighl cui-off of 10,000

and manufactured by Millipore Corporation, model number PEGCO7610) to obtain 50
ml of condensate. 300 ml of distilled waler were added 1o the condensale, and Lhe
resulling solution was again condensed in (he same manner. This cycle of diluting the
condensate with distilled water followed by re-condensalion was repeated five Limes
to eliminate excess ethanol. The resulting condensate was Freeze-dried 1o oblain 0.8 g

of the litle compound poly(PEGse-MAlea (Compound Na. 6) as an oily compound.
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25 14 g of 1-am no-2-propano! were added to 1.5 g of

pol y( PEGsut - Al A) (AM 0530K, manufactured by NOF

Corporation) to dissolve it. and the solution thus

obtai ned was stirred at roomtenperature for 16 hours

of this time, 300 M of distilled wa

atﬂr%'“ﬁ”c?gﬁg to the sol ution,,,and gl aci al acet FE'”EEPW““‘”M

was further added- to neutralize the sol ution. The

sol ul TRy cattibegl ghipaionRst Was ﬁg,a Mpsithd No. 6)

uItraflltra Lh@on menbr ane nade of oI ethersaffone
PR3 deisgined 1y éﬂF%WW@%@ES@WéWEX e hehaypgund R

Hﬁ&ﬁflﬁe’é{ttbll:-@g! 16Yard1s. | Usiee £ a@ﬁd@i‘aﬁ@ﬂﬂ;ﬁﬂ HRGE
PBGC07610) to obtain % : conden?ate E‘ﬁﬁiﬂ?%ﬁnhﬂ

amBenolydyorafych ﬂhmw':%b@aquasl &TRED 20BlFEEINdc of POlAPRG b e

mﬁu § d?.gmﬁﬁd Nb. %\é@%} aﬁgﬂ&ﬁé‘éﬁ&h% Rade¥Ref ted 1o
hi s cyc e of tin condensate W
dicahalysisaypswaleaningdpy @lveléhlby. and b delemisedito he §4% mmols.

FRREAE 8lul, the rafia Of maleic anthydride fesiducs in the hﬂ'e\tﬁﬂnpnunﬂ subjected

ROdehholySS COhP O] AP 0OHL mlﬂﬁthdndﬂfremhles iorthssibting malerial
l. T | t]
i @1&%{1 SaREAT i%n%‘me@ E’r =R S PANE it %i-%;%éh‘%ﬁah PRas

condensat é was reeze to O'b al n

miatefcanbypivjsle mdiupmngmﬁ@@mwﬂmm( Sbjeped ttdalcdﬂ@ly&ﬁ) ands

n.oily. c d. ar hoxyl gro e nt.e

BB gl RO Mt S s e BRSSP nea
in the sane manner as described in Exanple 1 above,
and was determned to 13 Usi ng a
calculation simlar to Mamle 3 for the

ariiepsiaYigh 81 proddeicdl antrehdhRRQT @hiTEE G ;R MAX Jlo LA PR -
.L ‘l Jn,1g f ofe PEGs mt I\/Alpa onpound NO.

) p l m=ZH -_‘_lkh FI D, XA = ”J_F_L'A_.J._'lll
subj ect e_d 10;.;.@:.@;&@:5551;@1\4@&&51{@&@ mdﬂby

cal cul ati on, end was determ ne mol s.
Fromthese results, the ratio of matelc anhydri de

resi duesy SRR @dalt&p(ﬂﬁfﬂ(ﬁﬁ n:)‘-ﬁ&x%ﬁﬁlihn ﬁ’ﬂﬁrxr{d w.t:ér% 3Med (015
conmpound to the total nunber of nmal ei c anhyd

£ BEPUY(EEGispr-Mig (&Maﬁlpﬁgmaw&ac@mrhw NeE Q‘pmct;uloa} @dhssarﬁa
#esnd @f‘ctsﬁfuﬁbﬁ‘ ﬂl% Blﬁaﬂ@d Waetirrk§ h'lsromhtierﬂl%?arﬁ'g ot U%ﬁﬁt Bdthe

subst ant i al mal ei ¢ anhydri de residues i n

@ﬂ#ﬁhlﬁ@mwﬂ mlaf digialdedyeater vmdded tothe Slutisnaandrgdcind i s

%ﬁ'&%‘gﬁﬁ”@ﬁ%@e 9&’3‘1:8 luetflﬂnﬁzé %?& sulﬂlﬁf ‘ﬂ&% %%q%@eﬂmah Yrak S
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RARhiES 19&1&% E;:ij W g%ﬁpq/r gonp.
Aelchil a'ﬁ%ﬂ o @ g@é&%ﬁ'@%- an ions
medsl cumbis ARG CO761050orlesain GONG of S)ndensale. 300 ml of distilled waler
were added Lo (be condensate, and lhe resuliing solulion was again condensed in the

same manner. This cycle of diluling the condensate with distilled waler followed by
Te-condensalion was repeated five times to eliminale excess ammonia. The resulting
condensale was freeze-dried o oblain 0.7 g of the tille compound poly(PEGspo-MA)a
{Compound No. 7) as an oily compound.

The carboxyl group conlent in 1 g of poly(PEG sp-MA)a was delermined in
the same mnanner as in Example 1, and was found lo be 1.12 mmols. As wilh the

ammonglysis of poly(FEGsep-MA)a of Example 3, (here is a possibility thal the
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25 g of absolute ethanol were added to 1.5 g of
pol y( PEG - MA) (AM 0530K, rmanufactured by NOF
Corporation) to dissolve it, and the solution thus
obtained was stirred at roomtenperature for 16
Waetosfso t he end of this tinme, 300 M of waperImbsao41sa
wer e added, and the resultimg solution mas condensed
usi.n n.ultratiltrati on nenbrane nade o
1?%‘1“1%@?"% TERRHSS SW@{PAEGW%%HSWW@WHI@WH Bt of

k@lga@al 10 DG afiRYAbREE WhERhdddyaih. H*]{ep&al@ 1@59(?516}{.5139

nunper PBGC07610) to obtaln

e Epiduessybjecnd l?fﬂ“ml@lﬂlﬂmé‘ulhﬁmtmﬂfmlf@c endyidadetresidue
me&measa&atyﬁwa@éalwﬁed ﬁﬁﬁﬂ%ﬂh”g sol ution was again
condensed i n-t he same manner Is cycle of diluting
the 30 condensate with distilled water foll owed by

f I
crccoom S e ok AR alehl 11 £ BB RS MEART! ©

{Cerepound Neoe) was debm:n:d OT8s gv&sd:ha fifnere firtchiboey s Roalent

AR DRt EReser SRR Bt o Bomihy e s phivnes.
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Wﬁ%PéF‘Eﬁlﬁ'at edHyp-Yhkunsisyegitiohed t o
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[ dues In the title conpound subject ed

d
BeO e SEpeST gotip ot htt raehssiy(BrOnatidsss (&ﬁmya\mdd‘éo 7
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éﬁs detern1ned to be 0. It seen t at 60

%'ﬂﬂt% ARk R temmingd lareﬂ $-ef§l“érl¢e From uwpe arnd thgactual
Sty gt ﬂ@hﬁanﬁb@cﬁ‘(&ﬁg m@%@f({@%ﬂﬁ%ﬁﬁcﬁé 0.3 55’2 g:eaéupe% above

ramlmng4omofna e resi
epplsh thegatin pfimaileie prhydrigemspighas iy thedidp aumpumm sfiected

ng-gﬁjﬁ] £, | £
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%@1’9& pEeg ovagubisand liﬁﬂlﬂlﬁﬂﬂfﬂm,l ﬁﬂbﬂhel reachitiyg MR of maleic

ob?mcq uﬂﬂgm {%I ?ﬂpﬁ% %u(:il dm? and the solution thus

ai ned was s énperature for 20 hours.
At the

Example §
Preparatipn ol reactlon product of dimethylamine and poly{PEG,500-MA)

. [pol¥(PEGhse0-MA}dma)] whereln m=28-38, R*=NMe;, comp. ratio= abont 1;1.
0l,=1{-15 and hvd. mtio= about 0:18 {Com

av. dep.

11 g of an aqueous dimethylamine solulion (having a concenlration of 50
wi%} were added 1o 1 g of poly(PEG,syp-MA) {AM-1510K, manufactured by NOF

Corporalion} lo dissolve it, and (he solulion thus oblained was stirred at room
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end of this time, 300 m of diatilled water were added
to the solution, and glacial acetic, acid was further
added to neutralize said solution. The resulting
solution was condensed using an ultrafiltration
de of pol yethersul fone (having a

wel ght cu?aoff of 10,000 ang manufactured byPﬁﬁbﬁ @&éu
Cor poration, 25 nodel nunber PBGC07610) to obtain 50
dmpefaire ot fl bere. ABMS end ﬂilfus Gt 300I melchfvekbstiBled wuweer were
a 0 the co e Lng sol ution
AR 8 s RCERS e bt ol et BBl o
ddlutign. Mhe thalting beletHoi o dﬁh&dﬂ&eﬂl using lah @lfra¥ifliation hemhawe d
b re-conden at| n. was r peated five times.to
Sl Faatesaioie GRvbht mokwer yautrt ool hUHAsRs at e
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pgly(PEG>sx MA) a Compound as_an oil Xm
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0 04100 4 1 el e ride residues in
sblﬁyl(lmmmﬂmﬂl(?ﬁ@mméﬂéiﬁm (Comphendado. &3 mnenb'ed
amonol ysi s and hydrol ysis. Therefore the
ratio of maleic anhydride residues subjected to
anmonol ysis to the ratio of maleie anhydride residue

R b e i R R A e

ﬁbﬂﬁmm th&mmmmmdn Epam#} 1 vamd vehe talrutiind o, be 0.82

bt it i ap i o s SR ATl 51 1B GRBLGPL g5
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bvitn ShishRo 1o AprOUET TP debmered By A nd ue f e
Fﬂ‘ffyﬂ‘-%@i@ﬁ@%hﬁ (ﬁﬁﬂmw@m residheciR fheMle cOfnpoymd

rin pened aC|d r ue 2 X the melght of
BiVSHeBticaEs J’ﬁ}ﬁ\ b foizh e R onhydriderrpidiss in te

Erhﬂhgg ﬁﬁlﬁﬁﬁﬂvﬁ&ieﬁhﬁm@ﬂi b cA1Q 34130 Sand $iah EQinE REFL1.8) Thia. it was

carboxyl groups, F ly hydrol ysed nal eic acid

F‘gﬁﬂ fhal pabateniigilz o ﬁ't'-"é{f anfyy flﬂdﬁg'ﬁ sidyes hadbsen subiegted by

afifhofl mgggdﬂwu@g&gggtlvely From t he Thus- obt ai ned

wei ght of 15 pol y(PEG 5or MA) h. and using an approach

simlar to that in Exanple 3 above, the theoretica

carbo_c yl group cont entgRRiipit 09 of pol y(P) EG soo- MA) a

(Compound No. 7)
Pre arahon of complexes of polymerie modifices of Examples 1 to 8 with OCIF

Each of the polymeric modifiers prepared in Examples 1 10 8 wes dissolved in
phosphate buffer saline (PB3) 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 suitabie ralio 1o give a bulfer having 2 pH of 6.0} Lo prepare solulions
having a modifier concentration of from 1 to 20 mg/ml. For each solution of each
modifier in lum, 0,623 ml of the prepared polymeric modifier solution and 0.625 ml

of a solulion containing purifted human malure OCIF (OCIF prepared as described in
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where all mal ei c anhydri de residues have been

subj ected to anmmonol ysis, was calcul ated, and war,
determned to be 0.82 mmls. Fromthe2F ."'al ues and
the actual carboxyl group content of

Q) 20642530 00- MA) a (Conmpound No. 7) measured ghp
(1.12 mols), the ratio of ;gal ei e anhydride resﬁﬁﬁé@mu34

in the title conpound subjected to ammonoly-,L to the

t‘HPaﬁm%@d ER 815380 [proteithsod cinttetions 8 imjghol, impiivire PBS (pH

B0 Ugn B S Bt oIS RS B ol 4 B8P,
dbr mlhmtrm]: hmlr tapinedrserles ufesmdmethmuﬁlhﬂas (PH 6.0)] conlaining
RSO SR S P S or
i it O CIERicds e 1utoh & &t&m&eﬂeﬁmbeﬂﬁ&ﬁ&mﬂﬁt% modifer

le. 8 Pre aratjion of reaction oduct of dlneth
SRR S i tedslon ppedions atbe

BQmBM GO EdiH plcieﬁﬁ}f ared A theloohditics ﬁ!m’ \ﬂﬁﬁ] ﬂ'lgjp% re S]E%?Jjes)

and yd. ratio=’ about 0t 10 ( Conpound

A %EEFHE Sutabls; s Feg) Bremple Zhalow. r(lﬂamlaﬂtgrza bt cach ot the

Q%Fg?gﬂéﬁéﬁ Ié,lckirfolﬂIg f?h%) Al 1'15%" mnm’?@& i %m’

ée\t‘-ﬁi&ﬂa*ttp 8EOCTEbYRLISA) indh eomplemes Wsarieonred uaﬁcstri.’had in Test
g stirred at room WD 20041085500

PCTI P2004/ 000170 74 tenperature for 20 hours. At the

end of this time, 300 nl of distilled water were

Fur £ nAnBubiyfy SRt e B B0l 2 oA ol i O moditen
makdthe Mgnm:umh@w wnas:epmdmwemmmmeﬂxuept that PBS with a

drafd ddsty ne made of pol yethersuifone
Fﬁgv?ngh% %% ecul'ar weight cut-off of 10,000 and 5
manuf actured by M I 1ipore Corporation, nodel nunber

PBGC07610) to obtain 50 f..condensate. 300 m of
dlstllled wat er uvere ad££¥3é§¥%e condensate and the

m . y A ¢ ‘here ﬁ . H SiaAc, I. d a hig [} -
r epeaﬁ-.edg we::!nu:ma lt-.ﬂ ﬂiﬂomahﬁﬁ[es Pﬁgiﬂﬁmmuml No. 9)
di met hyl am ne.. The resulting condensat € was
freeze-dried to 10 obtain the Lille conmpound

pol y(REﬁﬁ:ﬂjﬁlM} Qs a] Mahyﬁaleaa@fl—aiﬂsym;c—

npou The car 04 [ Qup con lent in
Eg %GU H‘Nbﬂm¢8¥ﬁﬂaéiaewbwhﬂWed in

gdil?cgg@g?leﬁﬁﬂﬂlﬂhnﬁ&ah B SReRdER nPlekulaPREi oA a6t Sth AlEdle t ©
average degree of polymerization of the main chain is in the range of from 30 Lo 40
{AM-0530K, manufactured by NOF Corporation, having a lol number of M34529)
[hereinafier referred fo as “poly(PEGsp-MA)”] was used as the siarling material. §1
ml of a 0.5M ammonia/l,4-dioxane solvtion were added to 10.1 g uflsaitl
poly(FEGsg-MA) starting malerial, and Lhe resulting solulion was stirred al 25°C for
20 hours. At the end of Lhis time, 200 ml of diethy! ether and 100 ml of a 0.2M
sodium hydroxide agueous solution were added to the solution, and Ihe mixture
vigorously shaken for sbout 3 minutes. After allowing phase separation of (he

organic and aqueous layers, the lower layer was collected. 200 mi of disthy! ether and
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15 mmols. Using a simlar approach to that used in
Exanple 3, the theoretical carboxyl Soup content in 1

g of poly(FEG -I1\1A)dma where all nral eic anhydride
resi dues have been subjected to am nol ysis was

dat mogzesmgl by cal cul ation to be 0.80 nmol .  FFRMbl88614
results, the mle of nral eiv¢ anhydride residucc in the

tle ound subjected to amnolysis to the total
rﬁ?ﬁ‘b‘éﬁf 1%%“5 ereAAs AP threcoPenteddayes dnd therpelusign ﬂmaﬂbtawgi

wsa@]?brgwmsrsieﬁﬁm ARG f¥eeG a&rﬂn ! 'hﬁ?bsulﬁﬂ%lu%ﬂa?ﬁ

Thus. it was ™~ con st ant

to .

Aolleciesi and ghep drgezerdrice to elypig j0d ﬁfé@%d@rﬁﬁ@pb;@@wlﬁ@sw
?lﬁﬁ? € 9 NS Preparation

@mﬁmﬁg&g@%?h%ﬁrﬁg#ﬁﬁﬁng ggrﬂs of Exanples | to S

with OCIF Each of the poI ynmeric nodifiers prepared in

AT P IEe e OL Bol Borfled RSl mBPRR RS R s

rdciermigedassiskaribedin TaOtaniphd hield®, M df sodi um hydr ogen
phosphate and 150 nM sodi um chl oride and a 30 solo

lion containing 10 mM sodi um di hydrogen phosphate and
150 mM sodium chlori de mglsmtabl e ratio to give a

hhmlnﬁ:bﬁﬂﬁ mmpdhm:eﬁhdm 1t1urm ,ae .

of t he prep
CI:I F (OCF prepared as descrl bed in V\D 20041065500
PCr/JgE C@og g %ff 75 WD 96126217 and EP 816380)

[ pr ot Yt R Wﬂﬂﬁﬁrrﬁﬁdﬂﬁﬁé@iaﬁf PHBEE Gt MA)

BAN)05308] Mami@sted BPNOFTS rﬁaﬁﬂyﬁ OffafeP 20Y to

allowed to stand at” 4C to 7OC for | east one hour,

tEFsejya/ib apd geeplugon hug ehlgintbwes s[meéjau% CABY lopis. B a;e]end

R "y i
SPILAL P uf ot k8 TS R
®aF Frrdanzed pHing ol Wirid@imlien wieslesnd mek urﬁpc-lyrsm-nmlfnne {having a
di,fier soI | dandthe
r eactﬁlr{1 {)fr'@i on l'?ﬁgtf.rlg'? mﬂiﬂ“d ma"“lﬁ?mmgt 39 flgpfe Eotpdtafion,
msderingb e REHFCI 61 0), sxphtbe odndtﬂmeteammmbmﬁ umn &p&rewlieﬁ and

under I,C he r repar.ed are
SREPr RhbAB PR WnRond ka5 Gebid e tm kit
gompemttar size of each of the resulting conpl exes was
measured as explained in Test Exanple 11 below. The 10
detection rate of OCIF by ELI SA in the conpl exes was

meas uTlectatmxdesoup dvadni sad hgdblysik 3ot Mc BLOFM Ger was

delermined as described in Tesl Example 1 below.

nerrc npdrfrer so utron an

Preparation of reaction product of dimethylamine and gulx[IEEGEUE:MA!
lm_;r-lle_’EGm;I\t[A.[dmnz-Na salt] whercin m=6-16, RJ=NT\~'T__§1.. comp. ratio= about
1:1 av. deg. pol.=30-40 and hyd. ratto= aboul 2.9:7.1 {Compound No. 11)

35 g of a 50 w/w% aqueous dimethylamine solulion were added 1o 5 g of
poly(PEGsgo-MA) (AM-0530K, lot number; M34520 obtained from NOF
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Addi tionally, far each of the polynmeric nodifiers, a
solution of OF nodified wth the polyneric nodifier
was prepared in the sane manner except that PBS with a
is pHof 7.4 was used as the nedium Exanple 10 1

i Rsfh sodlwmilk of raroduef of ammonolysi f
?f'ro(fiéﬂ(’ O-1 &) .Zzao ripol y4PEG - MA a - Ha e oL TORER
6.16 a=NH cam ratio= about 1:1 20 av. deg. nol.=

P b vrerrivi /e
Cc ner o0 etltylene allyl net i et her
Qe gtk R0k T B X g endfipalis i, Dhlara 051
Bdilin|hyd@Ride Agl:GussoRiliod WeldRided, And/ e §81uitddQhus obtained was
&olyoxyethylene si de chain has an average nol ecul ar

ricd o OiRR £-4eef Taitle qeapeendpali Bl Esoudtidmadfa sall
ObMPRInt FRL A rﬂs@keﬁd%?sdm! n chain is in the range of
from 30 to 4 (AM 0530K, nmanufactured by NOF
Cor poration, having a | ot nunber of M4529)

f her eippadty; y i ol was
used as th@xg{gﬁﬁﬁgg‘#&%ﬁ‘?&ﬁ@%%ﬁﬁ@ %? “gm\ h?%'ﬁfr,ms
aptswined as dasceibeddarfgstfiampiecinbelmy.e added to 10.1 g of
sai d pol y(PEG500-MA) starting material, and the
resulting solution was stirred at 25C for 30 20
hours. At the end of thiExatpkeld 200 nl of di et hyl
| il : M di dr oxi de agueous

Vi gor
phase separ at |
the | ower | ayer—m
and ... . ... ... .-
—r-iom == -- --- - - -- - \\D 2004/ 085500
pcT/ JE2BbY sk yaleryereggdsgte A of paly (RS rid ANeH -0530E
tmanthawed by BOFThrpayesn, haisk 4 Bempm-rbi MRatdove SRLRE Red
y .shaken, After phase separation,’

was_ agai n vi gorously . »

EHENE 88bleg Todprion e Sty A0UERor ¢ Bpuck oAblbe amtiohihis e, 250
il 8283 B L 0, . _ 0
8261k ot ol U B BoSORApc
s toensed vsing & viwadilisationanepibrape supde o bl pathermlicne (having a

Poosbe Dbosdignt taldtPof A odo fad hinfreRRlHIRTNRSe Corporation,
model number FBGC07610). The condensale thugs oblained was freeze-dried (o

obtain 0.7 g of Lhe litle compound pol W{PEGsp-MA)h (Compound N, 12} as an oily
compound.

The carboxyl group conlent and'h)rdml},rsis ratio for the litle polymer was

delermined as described in Test Example 1 below.

Example 14

Preparation of complexes of polymeric modliers of
Examples 10 to 13 with OCIF

Each of the polymeric modifiers prepared in Examples 10 to 13 was dissolved
in phosphale buffer saline (PBS) pH 7.0 (which is a solution oblained by mixing a
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determ ned as described in Test Exanple 1 bel ow

Exanple 11 10 Pr aration of product of amonol sis of

of EGMA 1l G- MA a wherein me6-16, V=NH conp. ratio=
about 1:1 av. dog, ol.=30-40 and hyd. ratl o= about
Wwdkonfiséponmpound No. 10) 9.5 g of 28 w wh a

wat er vvergoadded to 1 & of 4ol y( PEGr - MA) 1%5%"“"”““34
(AM 0530K, nanufactured by NOF Corporation, having a
|solinligruerinbaining lmﬂmlmﬁ)hﬁﬁbm@hﬂ@hhﬁ ancb TR & odivm

- ol B2 3o BAfUpE S S vy onptongbar o 130 m

wadien chleride ﬂdd&ﬂhblﬂﬁﬂu tohve £Hiftel hGnSORMbE 2O lﬂ‘ﬁ?e?pam
n:.xd usm Hllraflltmlon menbr ane nade

SO RBTIE R PG OF AU s centresras o i THEY o frome BEs &1 105

afg/mD, I&B@acﬂi Huﬁﬁﬂiﬂéfﬁad 12 &P
25 ogel, nurlbEu P13G007610) YiobpblyinRié BolitP Bhitonphus

R sedleinige Pudfiodrumsm matyre O CBF (DOR prerared as
Whdeliodia WO WBL PO il ERGI6350 gypggti)ﬁ%ﬁ&ﬂm&{“@ﬁ Ry 14]19%.:,1

as an 0Ol oun The c OUp content a
wawm P 4ot GOV varo A AL & 14t sikone v seorons having
E?g! @fosdRifdeh B GuddiicF Sad DEﬁ@rﬂ gal% 191% 1B obnained

Preparation of reaction

&TBWWMH P%S%as{ﬁ)q} V(PO 7 dsing 1 M h}rdmchlnnc acid solulion

PP qubddR b iigh Bn e B By b8 s e
{nstand st PHE fabliwvesd 2 Todrs @nﬁmmmmmma;ﬁ)a sofatigh §fa campiex

s R LA
@biealmnhtﬂmwnmﬁmm&@%m&éﬂen chlf12QR WO Aftdsdted af 7

rat iztto di ve it, and the resultin

190 Toel Examplrs Gend bel. he dstﬂﬁ'éﬂi'rfslﬂ of D3R by BLESfein
ﬂ]hlcﬁlh f@twaéﬁieﬁﬁfred]ﬁ@ JROYhS ln%sttﬁﬁmffé% kv, hi s tine,
100 of a 0. IM sodium hydroxi de aqueous sol ution
wer e added, and the solution thus obtained was
freeze-dried to obtain Eﬁm QGf= the title conmpound
poI y(PEG, mI\/A drra Na ound No 11) as a

W 1l &Efar\’\ﬁg’ 1\fllgrgatmelrnr-nﬁ&%9

mitlo= ahout 1.4:8.6 (Compyund Nos. 13-19%

100 mg of the sodium sall of poly{PEGsu-MA), (Compound No, 9} oblained
in Example 10 were dissolved in 1 ml of a phosphate buffer saline solulion (PBS
having a pH of 7.4 oblained 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 dithydrogeaphosphate and 150 mM of sodium -
chloride al a sirilable ralio). The solution thus obtained wes fractionaled by pel

filtration chromatography, Two different gel filization condilions were used, as

follows:

(1) Fractionation method using Superose 6 (herinafier referred to as the SRF method)



10

25

30

10 Exanple 13 Preparation of PEG -MA h drol ate of EG
-MA h herein m=6-16.. R3=0U, commration about 1:1.

av. deg. vol.=30-40 and h yd. rati o= about 10:0
(Comuound No. 12 15 17 m of distilled water were

948 g of pol y(PEGyj 9- MA) ( AM 0530K-

rmnu?dac ué-ed by NOF Corprragion, having a | oY TR 4134
of IM.3452 9) to dissolve it, and the resulting

s olCulwnmnSupeense 6 IR E3GAndRGarh Biosdieheur s At t he end of
this tinme, 250 %q of 0.23 wAv% anmmoni a water were
adfFelmuiemppargures &  he sol uti on thus obtained was

CORMBNS piksé PRSI pAY.4Y trafiltrati on menbrane nade of
pol“i/et her sul fone_(having a 20 nol ecul ar wei ght cut-off
of

ayelempth fo5 defeskmuf¥iour ed by M 11 ipore Corporation,

MO gly HIBE IFRPCA7610) . The condensat e -t hus obtai ned
was frame-dried to obtain 0.7 g of the title conpound

poAgpoPEGgerted of W)dolup@odfbeind No. 12) as an oily
conpound. 25 The carboxyl group content and hydrol ysis
ratio for the title polynmer was determ ned as

(2 Feaclibmdon meilies usihy Bigekdx P00 Herivatterxedemdao ddthe SDF
Pr ation of conpl exes of Polymeric nodifiers of 30
E‘ﬁ‘&res 10 to 13 with GCIF Each of the polyneric

nodbkin@r SupefdeR G HR 16/d0vadpkiesn Blsdiencdsd was di ssol ved
inFB]Elosphate buffer saline (PBS) pH 7.0 (which is a
s oFRUMS R TSRO B CRPSIRIG 2 WD 20041U85500

PCliobif2piddd: PB4 gH 7.44B sol ution containing 10 nV
di spdi.um hydrogen phosphate and 150 nM sodi um

chMGFelgneUntog dgfection #8038 cont ai ni ng 10 nM sodi um

di hydregenmph@sphate and 150 mM sodium chloride at a
suitable ratio to ?ive a buffer having a pHof 7.0) to
pr 8FwH injeged o0 @ e8lmBy S WY a range of nodifier
concentrations in the range of from1l.25 to 105 5
mg/ M. For_ each_polyneric nodifier in turn, the

pol yniElyeeripsendiiias thabwere eluted by thhese vabiredlinration mittheds in an

A D L g LS (
et s S R A R L IR SR S
PO EESs - MR R sapectved® to 14 ng/rnl, medium
PBS (pH 6.0)] were mxed at a |:1 ratio by volune to
gi ve solutions having different weight ratios between

t he nBdichisntrdng cOdicfpolyfivec sodificr onsch Fosisolpiqined
sojution) was determined by high performance liquid chromalography. The
condilions used in the high performance liquid chromalography are as follows:

Column; Shodex OHpak SB-806M HQ (available from SHOWA DENKO K.K)

Guard column: Shodex OHpak SB-G (available from SHOWA DENEO E.E.)

Column temperalure; 40°C )

Moahile phase: aqueous selution of 50 mM disedivm hydrogenphosphate adjusied
io pH 7.0 with 1M hydrochloric acid .

Wavelength for detection: 210 nm

Flow nmle: 0.5 mlfmin

Amounl injecled on Lo column: 50 pl
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10 were adjusted to pH 5.0, 5.5, 6.0. 6.5, 7.0 or 7.4
using I Mhydrochloric acid solution or 1 M aqueous
sodi um hydr oxi de. Each of The sol utions thus obtai ned
was allowed to stand at 25C for between 12 hours and
QenbRksoh 0 obtain a solution of a conpl ex

pol yneri cbrmdi fier of the ggesent invention g%ﬂ%@‘m"
The prepared solutions were stored at 4C. The

mol ec BblgPES sV Af.-4(ERF.q 3 arld pohgP I Eﬂﬁphﬁ%ﬁﬂa{mﬁ:}p}easar ed
X in LN Test Exa es 11 hel ow. The
Fapdmy Y RoRinpE by gblon e 2iiagia e SRR aich grdihe shka
mednd et sabjecied of fuhket geNGTkein cﬁrmmﬁ,r?h!} (Srek SNhoBY \sidg
Pre aration of_sodiumsalt of the Product of ]
e Py P eogteRE s etseibertimey forske b Hackipppliop acpading
e IRFRnaBRt toQyAlesle 1he tiddcdiar S84 6F ddcll §AhEdathpiBsGridd-
gqs,:r | '3%5’@' rati o= abort 1:1, a v. deg. pot as
dtfmakie Swrlghzicach bafing a kngvg melagules siza (Ryallable faorg, 6
(AGREN L3rehQbd 0005, ' |
pol (PEE%S’S??\/%}_G (Co%#mund hlggglgglg%b]tﬁgﬁ%lé%égéﬁ cin%&wulm
EXeIEA 1N maleaptar 8izeipErgeh oldlie proteinsrare shbwa inpthe sibthvantealatogue
Bl veiciSRLY Here BlcHik@N (PBS having a pH of 7.4
obt ai ned by m xi ng an aqueous sol ution containing 10
nmM of di sodi um hydr ogenphosphate and 150 nmM of sodi um

chl ormtj:' aﬁj'% ion centaj.ni.ng, .10 mM of
sodi um di hy %%&%ﬂ%ﬁ%@ﬁe‘ﬁ%ﬁﬁﬂg@ TSt D]:g LR
apstiopaiiva azd shawg i Talihd bbelewi 0) . 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
met hod using Superose 6 (herinafler referred to as the
SRF net hod) WO 20041095500 PCTI JP20041004134 79

Col um: Superose 6 HR 10/ 30 Amer sham Bi osci ence

Col um tenperature: 8C Mbil e phase: PBS (pH 7. 4)
Wavel ength for detection: 280 um 5 Flow rate: 03
m/mn Amount injected on to columm: 100 [d (2)
Fractionati on method usi ng Superdex 200 (herinafter
referred to as the SDF nethod)



10 Col umm: Superdex 200 HR 16/ 60 Amersham Bi osci ences
roomtenperature Mbile phase:

Col umm t enper at ur e:
280 nm Flow rate:

Wavel engt h for detection:
injected on to colum: 5 m

(pH 7. 4)

2 mM/mn 15 Anmount

PBS

R wnews@onodi fiers that were el uted by thesgriX@uosooi134

fractionation nethods in ar®l elution tinme of

2toy

m nutes were defined as pot j{F> Guy i+-1~)o-1"ia(SPF

-r] and pol y(PEG nm MA) a- Na( SDF"y)

res

pectively. 20

Tice concentration of thegggjgygmeric nodifier in each

gueaus—solution) was determ ned by high
per f or mance | i qdelacudasinsiahi g riighiey raditse | c Baidititndinse
used in the high performandge |iquiyd chrlomato rafhy arle
as follows: 26 Colum;_ Shodex OFpak SB-lsoem HO"
Standasdzirgleinl e fr pm SHOWA DENKQ K. K-)  Guarld col um:
ST OHpak —BB—Gf avattabi-e—Frer-SHOMDPENKO--K K )
Th ﬁﬁ%ﬁlt enper ft u}rsjggzﬂmc Mobi | e H%@’e: aqueo@%‘qﬂsol utian

Ferrdin 50 nmM di so
Caiald O with 1M h
efection: 21
Aldelageect ed on t
PCTI JP2004100
Albyiing  PEGE~uo-
Ovafbagdt | onat i on
met hod were s
Chymairesines8rhph
Ribonoaeisk ipons as
L fractionation

eval uate the

i uridhlydr ogeny
ydr
D
D cafsmm: 50 |
1134
MAY%

ubjected to f
y (

|_accordi ng to
ol ecul ar si z

( oric a
n%ﬂ‘:l ow r af

sO Poly
&&k SDF. -y

accggding to

met hod
desgrtped ab

phosphaie adj
tid 30 _\Wavel
e: 05M I/ m
i WO 2904108
PRG - MA) 6- N5

re tive
the SRy net i
irt her gel fi
usi nd®® t he
pve forggd he f
5 the SRF

usteg gt o pH
ength for

n t
550G5n.11
\( SRF, -y) and
|y odtfdi ned b

od apdst he S
[tration

sam@96but i on

I FStena
't ho ut‘g

b of each of

t he sanpl es

Modtidr @F Ex fisact i pnati on. Prot gi ns each haying a known AN
mplecular size (available from Anershdm Biosci ence) | P9 Ne-
pely(iGond8d-145 standard sanp|es.. In this|respect, the 5
(nonTRIcESHlcay  wej ght and nol ebulParoIds8E’ of eacB5EF°t he
roteins” are shown in the yel evant cat al ogue
poly(PEGso-1id),1 Ta "
ﬁ.].— .2** - KL =
(SRFsp55) yield 23% 3.1-6 4555
Poly(PEGsm-MAY,-Ma o _ 9
(5RFss.qp) yield 200 154,754 30-60%
poly{PEGsop-hMA)-No 5
{SRFs055) yield 12% 3.1 or less* 55-65*
POlY(PEGspo-MA),-Na _ 6
(SDEss.52) yield 2295 7.8 or less™* 4D-65%
Poly(PEGsge-MA):-Na 2
b Hisk
(SDFs2 55) yield 22% 6.2 or less 45-65*
poly(PEGsp-MA),-Na .
b1 1 N *
(SDFsg.sq) yield 13% 3.1 or Tess 55-65
poly(PEGsno-MA),-Na o
Hi W _ i
(SDFzg.9n) yield 13% 3.1 or less 55-65

* The presence of a span of the relention time indicates that the sample has a

molecalar weighl distbulion.
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fromwhich they were purchased. 10 The cal cul at ed
nmol ecul ar size of the polynmer nodifiers obtai ned by
fractionation are shown in Table 1 below, --- -------

APALIRAGHRO PLTI JP2U0A1084134 81 Table 1 %ﬁfp%o?foumq

wei ght St akes radi us Retent?on time (nnm (
St andard protein Thyroglobulin 669 k 8.50 38.48

Zegnfr bisi nme:al;mamg Qmﬁlgﬂ &hm%a% @Jrﬁﬁ@n&z&&l Issl e uﬂgecm:
ol.ase 15 . 11 um,n 51.85
ﬁ%’l"ﬂdﬂ?ﬂ‘“&gmﬁ °§ 6%" c&éh%&“dﬁyﬁ%?w g!g “HE% c3feswhege g lower
Bmﬁgs ) sBfvn, Babienyidre s Stohediddifs K showbdta023r Jlé/&dl il ¢ | &ifbe
E)é pol y(PEGswt_ 4A),-j Ta o .
L %%m%““('ﬁb% arlpw analeshiar é@ﬁhwmmmmm nal] i | a
aaraluafeslﬁ Qrfﬂﬁiudﬁl Bldhatorit ﬁ? o Btlufbd
By gL DRl sﬁ?i%sp “@?5 d 20% E% yz]@éé%oo- ) a
( SRFgs) y| eI d 12% 3.1 orl ess* 55-65*
pol y(PEGs[)a-MA), - Na 16
Using this approach, various poly(PEGs-MA),-Ne polymers having different
molecular sizes were prepared {Compound Nos. 13-19). The average degree of
polymerizalion of Compound Nos, 13, 14, 15, 16, 17, 18 and 19 was calculaled as in
earlier examples and was found 1o be <30, <<30, <<<30, L-::E-D, <30, <30 and
<z3( respectively,

Example 16
Preparation of the product of ammanolysis of poly{(PEG)c-MA) IpolyPEG sp-
&Y, havine eonicplled molecular size wherein n=25-3%, B =NH,. comyr. iftin=

about 1:1. av, deg. pol. is a5 siven below (Componnd Hos., 2022}

Slarting with [poly(PEGyso-MA):] (Compound No. 7) prepared in Example 7
above as a slarting malerial and usiag lhe same approach a5 used in Example 15 above,
Paly(FEGhsp-MA)(ERF-. s} was prepared in (he same manner a3 in Frample 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 belowy,
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7.8 or less" 40-67? (SDF45.52.) yield 22%
pol y( PEGSOO- MA), -Na 17 6.2 or

yield 22% pol y(PEGS00-MA),-Na 18 3.1 or

| ess45- 65* ( SDFsss)

| ess

" 55-65

(SDFs8-64) yield 13% pol y(PEGYa- MA),-Na 19 vyield 13%

R0lzutdioskRs S55- 65 (SDFEO, 0)
the retention tinme indicatgg that the sanple

nol ecul arwei ghl
PCTI JP20041064134
a calibration curve produced using the nol ecul ar
ion tine of each of the standard proteins.

and rel enl
In those c
is, where

it can be

nmol ecul ar

by gel fil
condi ti ons
vari ous po
nmol ecul ar

The averag
Nos. 13, 1
earlier ex
x30, <<30,
15 1Prenar
nol v( PEG s

nol ecul ar size Wherein m=2g3v coin

st o e e bt y kGO L BB e o

di stribulion.
sl

The presence of

WO 20041085500
Thi s iBabded/al ue cal cul ated from

i fiehefxampled\er

lkac vradi 1ic |1
~J T

| M Compa. Mot ST

chaown ac "Xy A
SHSWH—AS oK

S sarmp
b g Rhetaapgnent  whi

fratj chr.omat ogr ap
l?iﬁi'd’ﬁayw le. Up

5D 1288 . - Nu pol
51 zes _were prepared

@%ﬁ?@gﬂn&mm p0| ym
AskEss H8s.13nd 19 was

anpl es "and was found

RoLHBEGgmcMAbec30 re

' f pr oduct
AR Sl

pal vi PEG n" -

> contai’ns a | g
th can not” 5 eV
Ny carried out

ing th#s apprd
ymers having di
Conpound Nos.

brj zatidn of Cd
cal cul ated as
to be <30, <<j

of anmmanol vsi 9

MJs haul m cpotr

rnti o=

A Bl Rbse

size

own, that
r | ess"”,
W

al uat ed
under the
ach,
fferent
13-19).
npound
in

0, aa30,

specti VA3 y. Exanple 16

of
vl ed
about

ereni

probrgalresizes welqepra (Compound Nos, 20-22). The average degree of

polymerisalion of Compound Nos. 20, 21 and 22 vas calculated as in earlier examples

and was found (o be <10, <<10 and <<<10 respectively.

E_amaple 17

Preparation of complexes of polymeric modifiers of

Examiples 15 and 16 with OCIF

Polymer-OCIF complexes of the presenl invention were prepared as aqueous

solutions using essentially lhe same preparative approach as in Example 14 above

using aqueous solitions of Compound Nos. 13 te 22 prepared in Examples 15 and 16

above (medium: PBS having a pH of 7.4) and an aqueous soluiion of purified human
malure QCIF (OCIF prepared as described in WO 96/26217 and EP 816380)
(medium: PBS having a pH of 6.0) as the slarting malerials. More specifically, [or
each of ihe modifiers a 0.5 mg/ml solution (hereof in PBS (pH 7.4) (prepared as
described in Example 9 above) was mixed wilh a solulion of 0.5 mg/ml QCIF in PBS

(pH 6.0) at a volume ralio 0f 1:1. The resulting reaction mixlures were allowed 1o

stand a1 25 ?C for 7 days. The molecular size of the resulting complexes was

measured as explained in Tesl Example 11 below.
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20 above as a starting material and using the sane

approach as used in Exanple 15 above, Faly(PEG 5 -
A) (SP.F_-_y) was prepared in the sane manner as in
E- anpl e 15. The elution conditions for the SRF

re the same as in Exanple 15. The,
of t he poF\Emer nmodi fiers olyyai ned by fracti oh :trﬁlgﬁlﬁ,g(ru 3
shown in Table 2 bel ow. WO 29041085500
PCTI 7P20041004134 93 TExabpi@if\bdi fier of Exanple 16

( CO ”p@btﬁﬂ 6= aﬁ’-ﬂxtagl) andTﬂe d% S]_l.;,]ig ﬁbﬁﬁqgiéoﬂg Nﬂ 28)
pol ynerisation of Conpoun S. was
calculated as in earlier exanples and was found to be

<1o B apﬂeﬁ;ﬁfﬁ.@ prSaR GGl GFDEX ft&;'n&% il No_ 2
Iexes of ic nodifl s of es and
1'61 RMIX(BE%M%@@E\WODWE ﬁeﬂbwptﬂeuwedfas flownr Thesiarting
Hﬂiéﬁﬁltfbpt‘ﬂe&“ﬁhﬁrﬁ ﬁﬁgﬁﬁ 1A 0K s %el%&%lu!ﬁ’nhgg
essentially repar i ve approach as in

Pegadur feﬂll!-ﬂardb ﬁmbﬂ%t’&ﬁé imispengsrelalent dol Zﬁﬁlw&undﬂ apanese
FRE NP oo 0 R 0 SIS, [0
sﬁuwmmem aljyl miefhiybdfethemfen= 61i6t Alke= diffene(X} #hplrogaraed
STl Y80, S O AR WA
Myrage g;ném;ufar wailghtygf sban SD@aIﬂ‘th@ﬁvetzl‘p dapre off pelyna@iziticn of
([Jﬁgscrl u.lgl;]o taet & P%D’%b%\f’a‘i% v!ﬁgﬂlf'ﬂ é&'&‘)ﬁn :feﬂllﬂt%iﬂ%g aftyl 20
meihyk dlﬂhmﬂ:fmlﬁ)toﬁnﬂgb ahdeidt tnitsbeN283:2 and 1he averags molecolar
weight being about 6,000 [number-average molecular weight is about 6,000 and ihe
molecular vreight dictritation indac (bivlidn) iz aboul 1.25]). The starting maizrial
for (ke latler is poly(PEGse-MA) (AM-0515K manufactured using a procedure
similar to that disclosed in Tapanese Paient Mo, 2621308 and Tapanese Patent
Application Peblication Mos. 2003-105040 and 2003-104003), a copolymer of
polyozyethylene allyl methyl diether (m = 6-16, Alk = ethylene, R* = hydrogen and
R?= melhyl} and maleic anhydride, in which the polyoxyethylene side chain has an
average molecular weight of aboul 500, the average degree of polymerizalion of the
main chain is aboul 15 and Lhe average melecular weight is about 10,000, The
starting malerials were bolh subjecled io ammonolysis using condilions essentially
identical 1o those used in Example 10 lo give the title compounds poly{PEGsge-MA),-
Na salt (Compound No, 27) and poly{(PEGsae-MA),-Na salt (Cﬂmpuﬁnd No. 28). The
carboxyl group content for the litle polymer was determined as described in Test
Example 1 below and found Lo be 2.73 mmeol/g for Compound No. 27 and 2.05
mmol/g for Compound Ne. 28,
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(pH 6.0) at a volune ratio of 1:1. The resulting

reaction m xtures were allowed to stand at 25 C for 7

days. The nol ecul ar size of the resulting conpl exes

was neasured as explained in Tesl Exanple 11 bel ow

5S00 PCTI JP2004104134 B4 Exanpl e

Prepar atlgn of the roduct gf umonol sls of B&E@%mmm

-MA of EG- MA -Na salt having controlled nol ecul ar

size: (a) nt=6-16R3- NHnggng_gatlo— about 1:2 and

av. de ol =, _0 .

conp. rat R “ 25

(40l on. No. 28) Two MQ%M“% @@m present i nvention

poi y( PEGsoo- MA), (Conpound No and

pol y( PEGSoa, - MA (Conmpound No. 29) were prepared as

f ol | opelymEneCHt @idpldgs of Bt Slebed ink&ilioh RRrd ﬂﬁﬁéﬂ dsSiqueons

pol (PEGsso MA) _ (AM 051010 manufactured usin 8
g@ﬁ&ﬂég @HHHHF the §amp preparatvn apgwach a5 1o Bamnels é4 Phrvent

no %ﬁj?@ b
gﬂbfl cat %%ﬁluﬁlo&gsok 200 ?@5%%8 gncfl%%%ﬂ E%ﬁfgg‘% p]e' 18 abave
éﬁ)ﬁ'@ls‘y‘*ﬁf@\g mypferi ﬂbo N‘Uﬁ‘( sreciighlisn éorzhthydi thegnbdifierd a étrhﬁml (m

Enlﬁuﬂﬁher@ﬁﬂﬁn BES g\% Eﬁrasdﬁn d “hlﬂ’lqrs&&ﬁ&h Q{%mgﬁﬁ human malture

met hyl ) and mal
BTG anBRsS (YT @Peat sr\fdbmwhaumfﬂals Hre p}hmfehagsﬂmg wiiira s

f ree.
LR b s A R
o hnd 2023 ¥ B0 7 dayse Thamicdecolar pind ofahesetdiyd sorvenpieey/ ras

[ R 1o i £ anhdride units being
ﬁgﬁﬁgﬁfﬁﬂﬁ%ﬂéﬁ?ﬁémgnﬁll%ﬁ e ght bei ng about
6, 000 [ nunber - average nol ecul ar wei ght is about 6,000
and the nolecular weig dirtyibution inde- (I

ivr/ M) is about 1. 25] ting naterlal for the
| Etdhwttionaf Y TE ! ,. 4 b Heh gﬁ@@hﬂuﬁdlﬁﬂ
a praqc £ cl osed ILn Japanese
Pt SABR g

Publ i cat i on Nos. 2003 1050 60 and 2003- 104903) a

f’bX eth Iene al Lyl nethyl diether
0P bgErglion Reoby io o oty (RBGoodd) and  Re =
met hyA hombél offedgi @Mﬂﬂ%lh}!&a@ﬂbﬁhctﬁﬁ%elhm and maleic

yet h Iene side _chain has an average nol ecul ar
5)631?@1# ) B -ryh of diffsring ermpgaitige gewsdedgd Lo detsrmine the
PHbYIBEG %ﬂ}lhﬁﬁﬂhﬂﬁmiﬂ?:?mﬁﬁnﬂ&b RGOl @R %ﬁpr]siﬁﬁr}glm}

t he, aver age nol ecul ar wei ght is about 10,000
Uierein (o oty of M- O30T mapvictuied being @ Hropedusmsimilan o sias

51084 SO Prel OPer ST 3 o 7 e&ﬁ%'ﬁ%%&x&&?&e used
in Exanple 10 to give the titl

Blehlwl’ﬂg@gcﬁo.q%ﬂ[ﬁﬁq#ﬂ and _IJEIB -104003), a ran:]um copalymer of
polyoxyelhylene allyl methyl dicther {m = 6-16, Alk = cthylene, R' = hydrogen and
R® = methyl) and maleic anhydride, in which the polyoxyethylene side chain has an
average molecular weight of aboul 500 and Lhe average dcgres of pﬂi}rmerizaﬂnn of
the main chain is in the range of from 20 to 30, The number-average molecular
weight (M,) and moleeular weighl distribution index (M,/M,, where M,, is waight-
average molecular weighl) of each lol of the copolymers lesled is shown below. The
molecular weight (MW) of eachi 1ot of poly(PEGsao-MA) was determined by gel

filtration chromatography using poly(ethylene glycol) wilha predetermined MW as a
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Na salt (Conpound No. 27) and pol y(PEGsoo- MA)a Na salt

(Conpound No. 28). The carboxyl group content for the
title polynmer was determ ned as described in Test 30
Exanpl e 1 bel ow and found to be 2.73 mmuol /g for

GapeisseiNo. 27 and 2.05 mmovg for Conpound
2011410855110 PCTI JP200410G4134 Exanple 19 5‘?@"&?@1’?%“

of conplexes of the polymeric nodifiers of Exanple 18
virandardc{pnssawestly, the Y(FE Gans d4A dhowh belpw dsmn the

| ABYEAL RO, MEUIR: RhERAL ou sol urions using
essenti al Ty t he élams ng%%Fgc?fﬁglé‘gz’EEr“8§éﬁf’%§ii n
Exanpl e 14 above using aqueous sol utions of Conpound

I\Ioﬁﬂcggsﬂpd__@gllgﬁ{{gpﬁrgq_zi?n Exanpl e 18 above as the

starting mater More“specifically, for each of the
moM3N5EY ¥z S6AgMe, WM, =dAut i on thereof in PBS (pH 7. 4)

WaR W AsSeluti of 5 ng/mM human mature 10
m@éﬁ%ﬁg’%éﬁ%h@%%aﬁﬁ volunme ratio of 1:1. The pH
of MBNG6Y bhH IWRIMpYM) #nds5was adj usted to 5.5 with 1M
hydrochloric acid and then the read ion m xture was

allowed to stand at 25 RC for 7 days. The nol ecul ar

si ze bforiéreo d€erid IRQ cHRRIRY SAic ¥R Sach PR B3 Lh i
explained i n -Test ample 11 beluovv. imlS Exa Ijgﬁgf 1t was

Bt P SRMGF § P SPesding sadipm gallswakyhedyydrolysed
apotyiadTS, 6.0. ;wrggpgm 0Ok QbdiuAfsa1ef ) F&lm, Qund
l\bf’u 29-53 under %{%\ri gus (:”E‘)ndsitir{ﬁ??,":_;ﬁ;_%)'%l%)cal@L ernﬁm
81 °8RVSt conposition ratio of pol y( PEGTa- MA) 20 A
nunber of copol yners of pol yoxyethyl ene ally] nethyl

di el h nd mal efi c _anhydride, poly(FEG aa-IvL-"). of
di f f eg Wgﬂfc'ofhﬁleéwﬁ B miaf sthependad2 et @dte MaDHzgb drms
ket vodfre REEG1 ) 1 I }ﬁﬁg lgfic o .
anhydri de units ?E@%@%ﬁﬂg%o Jlr ati S’?'? jﬁﬁer?sg}"r?g mixture
at brryigprouslp shoker andpafes albiwing itud aete e dqurpinlye thus
IEELH Lafd. | SC i_n_Japaneseg
W o R, S o Do TR e AL T o or 20
itgs iEltering thrmdo Slter20ps (A5 04 Dmam dbiRAOBEAN FF0@) D ik Gmlu-kiki

GARIRDRE0 RO LMY aPhiy AL YRS SR iR T
TRdiv bl fHe)hydmtyzedpmidoct ahihy enitihe matdtialR@ély b {PEGsor-
T T T T
pol yneri zation of the main chain is in the range of

fr Omlz_-QnItu? 1§9dio.~9;'ﬂ-‘? mmw;%ﬂ}f_ laﬁ%a%(}faqr{lgtlmes%gllu%;n were added to

1 & of pol{{PEG-MA) {lot M3IN549). The resulling mixiure was then stirred at
room temperalure for 24 b, At the end of this time, 1 ml of 1 N NaOH aqueaus
solution was added and the resulting mixlure was freeze-dried. The sodinm sall of the
hydrolyzed product of the starling material, namely poly(PEGso-MAY (M3N549)
sodium sall was obtained as a yellow solid {100% vield),

5 ml of 1,4-dioxane and ¢ m! of 1 N NaOH aqueous solulion were added (o
2 g of paly{PEGs00-MA) (16t MINSS0). The resulting mixlure was then stimred al
40°C for 23 h. At the end of this lime, the reaction mixture was freeze-dried, The
sodium sall of the hydrolyzed product of Lhe starting malerial, namely poly(PEGspy-
MA)® (lol M3NS550) sodium sall was oblained as a yellow solid (100% yield),
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30 weight (M) and nol ecul ar wei ght distribution index
(M,,JMA, where MWVis weight- average nol ecul ar

wei ght) of each |Iot of the copolyners tested is shown
bel ow. The nol ecul ar weight (MN of each | ot of

mad 2008B8m0a- MA) was determ ned by gel filtraéheBonaym0a134
chr omat ogr aphy usi ng pol y(ethyl ene glycol) with a
predeterm ned MVas a WO200-110 ssoU PCT/ JP20n11p04131
of , standard. Consequently, the MWV of pol y(PEGsac- M)

showns ReLoM- i Rtand Ben1 2R IPNH aﬁ%ﬁupﬁ%&ggekiéuggﬂ e

MV nmeasur ed usi ng PEG as a standa
8 £31 polpiHEGup-MAY (I MENMSNS TG tesultinga@igtume Wis thiv) stimed a3

a = ; / = . = 5897: MV
PRC 228l o MR o iR, B heaon RS RS A LG
sfdiwa et afihethydrotyzpd pyodest Sf the stavling, matdial) @aasly @oly (FRG og-

Q L ndi ng sodi um salts of the

RO Sf bR s el i 08RO Pecsoe. vy b sodi um
salt. The hydrolysis conditions used are as follows.
25 m_.of 1,4-di 6xane, 1Q0 f e and 42 nj. of 0.1
N N CTHSEA TR $ 08 B aat G L Bl BEAER VAT s s
o} piepirtd oo Miakuied b1 cdil0&dBiric Tiietidnes dkdckibel dHo¥d. UTIR
wag t hen vi %gﬁﬁﬁé%ﬁ shaken and, after allowing it to
sy ts| e shpyrm elp%yer thus obtained was
col |l ected. The aqueous | ayer thus obtained was stirred
at_ 40 for It after filtering through filter paper
( ?@-‘ﬂ‘”&cﬁmﬂéb AR sk ernprises g follpwing twp mogomer upilg; ki
Corporation). At the end of this line, the resulting
sol ut i oFWNEEGhEeigpe- dri ed. The 20 sO&TEMTE4ik—of The
hydr ol the starting Mxleri &2 namel y
pol y( PEGSY z I L130533) sodi assia, was
obt ai nedfts~: a yell ow solid (100% i Bt naleddacid sodfom sal0) = 160
1 zfFdtesdgdhd—and 9 M of 1 N NaOH aqueous sol ution were
added FO(PEG dllyDine@9l sitiREPsa@er | vIA) (1 ot MBNS49). The
resulting mxture was then stirred at 25 room
tenperature for 24 h, At the end of this tinme, 1 m of

I N APt ded and the re i-ng
1 e O eindbE O Prafe A5 PG IS the PR DOEL LERAH PG
Hilylimolbybdicthenindefined of “affrad stiedhécratipalainin ira kope Lt

- N5 . sodi l. .obt aj ned
B8RSR M0 SARIH s a0skolis gl o
tn Gl weddht (FRG dMaGHMqneawep=aiigiiniicn gived ey afpldiégh 1:0

FW [{PEG allyl meihyl dicther), + {maleic acid sodium salt),]
= FW (PEG allyl methyl diether) + a [FW {maleic acid sodium zalt)]
=541 + 160a (Eq. 1)

The number of carboxyl groups on the minimum repeating unit of
poly{(PEGsa-MA)h sodium sall is 2a. Consequenily, the carboxyl group conlent (C,
mmol/g) on the minimum repeating unil of poly{PEGsp-MA)h sodinm salt is given
by equation 2: )

C=2a/ (541 + 160a) * 1000 (Eq.2)



10

15

30

2 g of poly(PEGsoo-MA) (1ot MBN550). The resulting

m xture was then stirred at 40 Cfor 23 it. At the
end of this tine, the reaction m xture was
freeze-dried, The sodiumsalt of the hydrolyzed
WEasab the starting material, nanmely pol y(PEGsoo-
r)p%%sot MBN550) sodi um sakt was obt ai ned éé RO
solid (100% vyield). WO 20001035500 PCT/ JP20031004134

87I 5I The rfio 4f dhe giamnmmmamt a%{ﬁudﬂﬁl shit hhésﬂaﬁmcaﬂﬁﬁeyﬁ EG
spl.ul io re adde 0 PEGsm VA ot
Kbt e Rt (e ook e e gt Pl it
Ghef ritio RIhdminfhurh Fpeamg vifes. t d:uufsec}de lHe.h.v%luE BRE} gg ﬂﬁb

m xture was freeze-:dried. The 0|umsat o)

PR 1t TP depeqtingrunil jgpd iy e nth@ PAEPEG M AN bsedioyn salls,
) B O B ¥ BBwIRBK kRS cRRingd I oanﬁM%@rﬁ#lh?HH%w

ield). e carboxyl group content
ovEssHs X asisng i c@ehoccsl Eroipconisnicipd st Egeation 2,

ﬁaﬁgﬁlgé%ghhg TGSE?{B? ar e S ol\[/lﬁﬁl%rﬂﬁk{_ﬁﬁ]il‘l%@%%% rggiﬁl\i}]m salt
mﬂwptm@gﬂm pllyd etihyindis deiox [whislnis ihs emnoiner doalposibmes

' I S «REQ)_ = C CO
PSRRI b gt o onfy &S b oo
acid sodiumsalt) 160 -[-H? CH] FYl (PEG aI |yl
nmet hyl diether) = 541 If hbj gurrber of maleic acid
sodi um salt nononer units PEF?I unit of PEG 20 ally]
methyl dielher is defined as "a", and the theoretical
m niumrepeating unit conpr |ses one unit of PEG

al Iyl methyl di et er and "a"[units of scjdl u eatk,
ther} the formjl ITNB ofimPHiE% i ni mufifEdeat | ng
snitl is given ky quat |rnQn F’V\/?ﬁrl allly] :

di et/fipPEGEsob-MawHEICI|AacEEa d SOd| U Sagat ), |
al | ydedigRtdny| dileet Hamypast a [ FW (nmafgi ¢ adi d sedium
sal 11)] = 541 m Pasg- 9. 1) Thesmunber| of @asboxy
grolps on_the [¥ENTEY epeat ) ng_ukidt of 3.26

pol y( PEGSm MA) h sodium salt is 2a. Consequently, the

car bqlxe/l rouyp content (C
& composition ralio of the poly(PEGso-MAh sodium salls was in the range

<3
[

-!q 3
G

of from 1:2 10 1:3.3. Obviously, the composition ratio is the same in poly(PEGoq-
M4) and poly(FEGse-DiA)h sodjum zall, such that monomer composilion mtios of
Lhe different starting copolymers poly{PEGsn-1dA) were confirmed lo be in the range
of from 1:2 to 1:3;3.

202) Ammonelysis of poly(PEGsp-MA) under diflerent conditions to glve
poly¥(PEGsp-MAja (Compound Nos, 29-53) and determination of hydrolysis

ralios in sald compounds

. By vsing the composition ralio (a) and the carboxyl group content of the
poly(PEGsqo-MA)h sodium salls, the hydrolysis ratio (i.e. the ratio of maleic acid
anhydride units in the starting polymer subjected to ammonalysis to those subjected to
hydrolysis) can be calculated as follows. The formula of the sodium salt uf amidaled

maleic ecid (rnaleamic acid, sodivm sall ) unit is showa below:

—EQH-OI—
O=C =0
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30 mol I g) on the m ninmumrepeating unit of poly(PEGS
-MA) h sodiumsalt is given by equation 2: C = 2a /
(541 + 160a) ' 1400 (Eg. 2) WD 20941085500
PCTIJP20041004131 3s The ratio of the nunber of

] d sodiumsalt units to the nunber
{z}ﬁz)ﬁ/% di ether unitsgn the actual pol%ﬁ%é%ﬂ%"ﬁy

sodiumsaltsisthe same as the ratio in the mninmm
repeating units. Consequently, the value of Cis also
the sanme in the mninmumrepeating unit and in the

“actual pol y(PEGT(rMA) h sodiumsells, S the carboxyl

group contents of which were determ ned by
conductonelric titration (see above). Thus, by
nmeasuri ng the carboxyl group content.and using
Equation 2, the value of the conposition ratio "a",
nanely the nunber of maleic acid sodiumsalt wunits

per 1athgfape grnpces de oo ﬂﬁb‘lerpymlbﬁ%ml‘em}lg sudivensalis bdve, i
CRIBIRCw TR thd bnfifinh uniP B pc TP 56838 38t compy

obtai ned. The results are

PALPEG 3lIx reethy] d&ﬂhwmgs;ummfmmmmwmnmqm -x)

%%%&ﬂﬁﬁ%ﬁﬂ%%%% ggqﬁﬁ %ﬁ'h% Sodi um 'l c[f 12

pol'y

ID‘PUG’ se-IA)@sodium 43ItNg BEOh13he SIBwig Eqidlidd®b69 6, 14
3126 The conposition ratio of the pol y(PEGsaa- MA) h
sodiumsalts was in the range 20 of from1:2 to

1: WE(PE%ﬂIﬂmﬂwldiblher)ﬁenposi tion ratio is the sane in

pol y( PEGsoa i and PE
such tttat ¢1/ P %JD#BS@? ﬁu‘i‘ 5%{“@}5 cé‘f"ﬁ 'émsglt)nﬂ =)
diffe#éﬁ(@&ﬂlﬁngﬂ@bﬁﬂhmrs poI y( PEGbaa- MA) wer e

confirne b |nth nge 0 2 t0

20( 2) oY el Hrds) f?ﬁ‘é@?ﬂlefw%ﬁf&wm
ed)fi ti ons to give poI y(PEGsoo MA) a ( Conpound Nos.
29-53) d ter on of hydrolysis ratios in said
con‘pouﬁ%ﬂ 19? 1%][' ’ :

=541 + 160a - 234 (Eq. 3)

Since the carbozyl group conlent in the minimum unit of poly(PEGse-MA
sodium sall is a= + Za(1-z) = 2a— a=, the cerbozyl eroup content (I, mmol/c} in the

minimum unit of poly(FEGse-MAYa sodium sall can be derived from Bqualion 4:
C=1000 X (20— ax) /(541 + 160a - 23ax) (Eq. 4)

The hydrolysis ralio (1-x) : x can thus be determined from Equalion 4 by using
the carboxyl group cenlent {C, mmol/g) that can be obiained by conductometric
litvation of poly{(PEGsy-MAda sodium salt and the value of “a” that was oblained

above,

Several examples of the preparalion of poly(PEGsqe-MA)a, and the calclated
hydrolysis raiiv in the product poly{PEGs:m-MA)a are shown below.
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- By using the conposition ratio (a) and the carboxyl

group content of the
the hydrolysis ratio (i.e.

anhydride units in the starting polyner subjected to

QTnMAleYShS t o those subjected to
calcul ated as follows. Thesfiornmul a of the sodi'um sa

of amdated maleic acid (mal eam c aci d;

@hi t SMarmaniaibi-gioxang sohtiociamqunissggizpn WTabbolhdes508
AT Lok S IR S

b

ISR BrRITES B

GO R frordi 3 0SGN oP 11§
unlil, aé m'ﬁs OP ﬁgﬁgamc

hydr ol ysi

ts above,

30 pol y(PEG o-MA) h sodium sal ts;
the ratio of nmaleic acid

ﬁéT!.ﬁaﬁh:lp?ﬂH

sodi um sal t)

can be
dmes givani in Laele Below. Gt thecing OPEBEEseActi#y) dme, aboul

e T

eiclionmiittereo fTheredseliing sodulibnswd ifreazesdriet io dthan Reysodivm salt of

s S

met hyl

[ (PEG al |yl
sal t

E (nmal ei ¢ acid sodi um
o1y s b onapis pFipif Somgng”
BoulinsAespe! ht percaddge ¥} mbleMacilenBydiida &hilk 16 @leH in
= 541 + 137ax. +,
sgbiegierl i apuponofysts
is!SobnGh THBIE WhkioBGs 004%.A) a
t he car boxyl

2a(l-r)
nmol / g)

= 3a -
i n She

a_-,

LB plebigest

sodi um sal t
group content (C,
m ni mum unit of pol y(PEGSO, - MA) a

241

+ 160a -

23a::

it of 10 pol y(PEGSno- MA) a
the foll ow ng Equation 3:
diether)t + (maleam c acid sodi um

BEAER BEME Ky PR G AT
Sl
e BiEe AoV Feagtion Pt

is a:-

+

FW

sodium salt can be deri vegpjd9m Equation 4: C =1000 X

(2a - ax)1(541 + 160a - 33ax) (Eg. 4) 25 The
yadrolysis ratio (1-x) ¥ can thus bhe determned frqm
Bquation 4 |by|using the carboxyl] group congent (C, Reaction
r[m)l /g) thdt ¢an be obtlai ned by cpnductonetfic o rate of
H H aming
tytrati on" lel p%'n%%ﬁ%( OOEW.I—B d%gld Ul'l'kﬂ%%Lr! angsig:mé;ﬂupe aemponent
Mal ue of "d" {hat weas qbtained . a OME.]__wme | immal/g polymer) fa)
polt PEQSI0-T LT ]#ﬂ (TR TALA L) 3EmLE 25 20h 278 9e.5
eodiom salt a9 |Man50 17.5mL e 50 =0 247 a98.4
£10 |Mans4g EmL/g 29°C 29h a6 80.5
1 |[ManEsD iCmLAg it 24h am o0.9
gz |Mars40 15mL/E 25°C 2dh 204 84,6
B13 |r43m540 20mLsz g & 23h A b BED
Ri4 |1ansda 1lmb /g 25°C 2dh 276 B
215 [k{3i1510 12mlrc 2EC 2dh 202 on.a
MG [rdansdn Iaml /e 25°0 24h 258 g2.1
T |MIHSA9 mL/E 25°C 2T 3.94 5.8
25 [M3ME4D Il Priy 24n a0 HE.1
#% [MINGAD amlie 25°C AT 328 BOO
B25 [M3N5IS bml /g 15°C RE[ 3.05 69.4
2T [MINIAE Il /g 25°C 2dh 3.40 758
w28 |IMaN595 fmlsg I 24h 302 one
#20 |MINGdD Bml/g 3c 24k Ti6 B5.0
HI0 (MA3M54D oml/a 2EC I6h 300 913
|ear |mansde = 25T h T05 022
W32 |M3ENS4 Bmlsg 25°C 5h 325 81.3
#33 |MINS4E Bmlsg 25°G ddey L1 548
34 [M3HS4T omL g 25°C 21h 313 6.2
B35 | MINSID Sml_/g 5T 21h 235 T
HAE |MINE4T Bl g 25T Hh 208 9149
B2 {MANSds aml/g 35°C Zih 118 a5 5
mediure
ammopiym selk Jed1 |mamss0 amTienla Fas DMF+ J.44 92.7
O 1,H-
dimelhylformamide

#8-18, 25 and 27-37 are Lhe lille polymers poly(PEGg-MA)a (Compound Nos. 29-
32). Each of [hese polymiers is random end m = 6-18, R® = NHq, compasition ratio =
1:2.4 and average degree of polymerisation = 20-30.
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30 Several exanples of the preparation of

pol y( PEG5ga- MA) a, and the cal culated hydrolysis ratio
in the product poly(PEGN9-MA )a are shown bel ow. WO
20041095500 PCT/ JP2004100a134 90 (a) 0.5 M

vomedssby 4- di oxane sol ution (anmounts as gi VEReipeos/o04134
Tabl e 4 bel ow) was added ®wo 100 ng of

pol y( PEGS00- MA), and the obtai ned solution was stirred
at the tenperatures and tines given in Table 4 bel ow

At th
ran ﬁs %%F%{mﬂmm ?g@ﬁ%&tﬂ.ﬂ ﬁﬁﬂ? F@%—F aqu Jt&mpﬂu“d
758 all\bad vaghugh freactine raesrod shetsmine umpbnend”, inflirating (hat
d bt. th
s 2?i%f‘rﬂféigf’?%#‘“’8%%@&@?@%%??&*%3*&%@PflﬁL DR

Teaclidnrcopdiionsdescaibel dfovani ne conponent" of each of the
pol y(PEGS00-MA)a sodiumsalts [i.e. the percentage of
mal ei ¢ acid anhydride units in the starting pol yner

10 smﬂqvemlfafthﬁrmxaﬁﬁwmﬂammsm(e]ﬁépamm Bictpas 61ch oa-
E{&S \%g%g reaction conditions is shown in Table 4
I%FIT'S Reaolion rate of Peno int of am ne
peh’ QsEG htft) 0.5 MN-P eddctl Resoti on csrbo; zl
ro CO ct. Tanp, ry [ X
1 = A O TR oo bEA) i Aol s o) of S oo Rbidbe. 5

AGGKCAN g,@.ah.hs B8n DENRAINS thedldtion 3C 58CE, i“ﬂéli‘mzﬁ Qfnl¥hnia
MDN549 "25CC 24h 2126 80.9 PM i MN549 1 Ol 25c

Ppng mhe Esec n myigtuge wasilgg4 dha m;fg r@s@r@wss ghtajge

33 il
iy o ShTC San s shanden mbpithy e 19108 653300,

@"mfaw fgr 24y qAtbnend o1 fiislinggy apmmoniages so8cQpemled pader
BNR Y Bredditd ﬂia?&a%l:@ﬁmnﬁ)@e]mé%pgned. The reaction mixture was Lhen
added dropwise Lo 20 m! of dicthyt ether. The precipitaie thus oblained was collectex
and dried under reduced pressure. 0.28g of poly(PEGsm-#AYa amsmonium saft
(Compound 170, 53) (referved (o az #!1 in Table 4 above) was obiained az 2 yellow
powder. The polymer is random and m = 6-16, R* = NH;, composition ratio = 1:3.10
and average degree of polymerisalion = 20-30.

{©  Poly(PEGsq-MAd ammonium salt was obtained in (he same way as (b) using

loluene insiead of dimethylformamide,

() PolwW(PEGsp-MA)a ammonium salt was oblained in the same way as (b) using

1,4dioxane instead of dimethylformamide,
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#15 MBN 49 anllg 25C 24h 3.09 88.1 #19 M3N549 9nly

25G 24h 2.29 00.0 1925 M3N549 9nilJg 15C 21h 3.05 69.4

t12T MUN549 9nt./9 25C 24h 740 75.9 #28 M3N549 9niJs

W 24h 3.02 90.6 25 #29 M3N549 9nl/g 37C 24h 116 050

%ﬂq@%@ 9 9nt/g 25C 165 3.00 91.3 #31 NMSNb49 RCQJHJ A
932 #32 M3N549 ,9mlg - 25C 5h 3. ¥

933 M3N549 9nl/9 25C 4dey g 92 Sa8 #84 MBI 1549 SmJg

25C 215 3.13 662 035 Midaduon/g 25C 215 295 93. 3
. ont 5‘?‘%{‘91 919 #37 NBNBA9 oni 25C

of t hese poI ymer S ) IS @%&%ﬁ%&m @;— 6- 16 R3 = N112
conposition ratio 1: ge degree of
pol ynmerisation = 20-30. - -- - -- ----------
B N O K RS 435500
pigrler todhat grscldsedtin Japahiops PE&(ND REQIA0T Golopanest Padns .
Rkt ke R A RSO0 S Sl 5P
p@mnc Bivlsne alhrl niaﬂlyhnhnma (or-oap6nak :Oehh]aermenildh?ﬁ roger dad
RN N TR T Y
pairapt BiEGxoly whidhicofabeul 4o chid e gbeégaw of Qolyberithidd ofinef
%%%c&:wll% 18#&@%‘?%@% fr%ms‘ﬁ]ol!:n \ésdtha ratio Ggipul},fﬂx_‘,?elh},!lﬂne atlyl methyl
dielher units Lo maleic anhydride unils is about 1.3, the number average molecular
weight (Mn) is 5891 and the molecular weight disiribution index (Mn/Mw) is 1.28
{sse Ezample 20 above), was used 25 (he siarling material, 1 mi of ethanol was added
lo 10 mg of said starfing compound and the resulting reaction mixture was allowed
lo stand for 16 howrs af 40 °C, 20 the end of thiz time, 57 gt of 3 2.3 17 solption of
sodium hydroxide in ethanol were added. The mixture thus oblained was
conceniraled at 35 “C by evaporalion, and then dried under vacuum (o obtain
PoLy(PEG g5 )ea sodium sali (Compound Tio. 54 as an oily malerial, The
hydrolysis ratic was calcplaled vsing the method desceibed in Eramples 3 and & above.
Namely, by determining the carboxyl group contents of the poly(PEGsg-MA)ea
sodium salt (Compound Ne. 54) and the comesponding poly(PEGsgs-MA)h sodinm
salt, the ralio of maleic anhydride residues in Lhe title compound subjected to
alcoholysis 1o Lhe Lolal number of maleic anhydride residues in Lhe slarling materjal
was calculated, and was delermined 1o be 0.69. Thus, il can be seen that 69 % of
maleic anhydride residucs in the stariing material were subjecled to alcoholysis, and -

the remaining 31 % of maleic anhydride residues were subjected 10 hydrolysis,
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Ammoni a gas was then bubbled into the solution at

501C. The final ammonia anmount in the reaction
m xture was 0.67g. The reaction m xture thus obtained
was sealed in a glass anpoul e under a nitrogen
g&ﬁﬁ %ﬁgﬁ , and then stirred at room tenper
.§ t tﬁe end of this tirgg, ammonia gagpvva@éﬂfp%m’%‘m

evaporated under 15 reduced pressure after the gl ass
anpoul e was opened. TheEw@aglki2an n1xture was then

m : .

under'reduced pressure. O ZSg of pon(PEGSC[>&JA)a
annD é$b€g§und 1 to. 53) (referred | Q ar #41
in T 3@1% ¢ #%m&ﬁ%@“gguﬁlwmﬁméwms
sbRioRObsiBksdnBallyAns SR amnm Sppteach bt i EAHRR 14 above

conposition ratio = 1: 0 and average degree of
YO ATEAPeSYS Falviion @@D@@w@éjﬂ %mwe@b%tw ¥R um
?ﬁh&nﬂﬁ%mﬁ[ﬁgﬂgg&gf I@caltSB-n,gll i miBhedtem, @%H%Z'Rwhch isa

| uene i ns | or mam de’
mIten phtaBed bmEn LA b selakion qgntindig 1) mbiofdisodiuen

ERelberBicld 1Pkt Rt SRR S8 S0 Nonmien -,

ml@@m eivDal spilivmakibydiagenpibsphhie 2 35 mi mffsodmniwlondh S
dt %&&lﬂh%@%g&% @aQJfJ&a.l ;ﬂ{ OP'P %&éﬂ&u Aqugﬂuﬁ_ﬁalu an of IZ‘EG
mmdudhun&nnqucﬁmﬂF( ﬁmwdﬁﬁddmﬁﬁmimsgpdﬁmﬁfmmhndEP
AR R sl ey, e aaapies G b e
iphand HOsaMdSk, leE Opdoesgeciticatiy)t0.492 . ml26 2 13QGnghintisolulion
305080 e B LTSI LRSS B i o e
@mﬁmfj xmhh%rg eae:égﬂﬂ g c.mﬁo.lzhmﬂ Rgrdl Bt :hﬂB :ﬁgnmg nﬁﬂ'lfl:ﬁj,‘. PHek ~
AR HOT M Y SR LP SO BT YIRS Sk Ot 25 G nontaie
al epud ¥l Be uﬂtﬂeaesﬂaabu MBle€H3lof O prdaent imBion. t1e caMgleRde
&égree of pol ner|zat|on of the nmain chainis in the

JEredRe tieegple I3kelavs; i o of pol yoxyet hyl ene
allyl methyl diether units to maleic anhydride units

is about 1:3, the nunber average nmol ecul ar 15 wei ght
(M) is 5891 and the wei ght distribution

| N0 PpefVRGMLE IS plodiit ﬂﬂ@ﬁ:%%&:ﬁ%@i@ %nn%ﬁﬂl'lsed
as the starl1n materi al . ano wa
poly (PEGsnp-MA) |%gulx! PEGg-MAlea] wherein, m = 616, Ry = QCH,CH,,

comp.ralio= ahout 1:3, av. deg, pol.=20-30 (Compound No. 55)

Poly(PEGag-MA) (AM-0510K, lol M3N550 manufactured using a procedine
simailar to that disclosed in Japanese Palent No, 2621308 and Japanese Patent
Application Publicaticn Nos. 2003-105040 and 2003-104003), a random copolymer -
of polyoxyelhylene allyl methyl diether (m = 6-16, Alk = ethylene, Ri=hydrogen and
Re=melhyl} and malelc anhydride in which the polyoxyelhylene side chain has an
average molceular weighl of about 500, Lhe average degree of pelymerization of the
mazin chain js in Lhe range of from 20 to 30, Lhe ratio of polyoxyethylcae allyl methyl
diether units lo maleic anhydride unils is about 1:3, the mumber average molecnlar
weighl (Mo} is SB91 and the melecular weight distobotior index (Mo/Mw) is 1.28
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to 100 ng of said starting conmpound and the resulting
reaction mxture was allowed 1t, stand for 16 hours
at 40 C. Al the end of this time, 5% pt of a 2.51 T
onlu Lion of sodium hydroxide in ethanol were added.
Weeondngsseoe thus obtai ned was 20 concent r at efleaipadnobdtad
by evaporatl on, and then dried under vacuumto obtain

PFE& r1L4}rea sodi um aalt (Conmpound No. 54) as an
Giep Ftarl 20 aovoivas oyagas amymgmlml V18 md of gublatecghanal
wm B S0%d aid anoQ

y by deét}g‘r%m %I ng t e ca xy E?%um% con?emfl?mspa‘g
PH@’%%‘P)?' mwm Jbd ideremeponnd @IpiFEGad-MN)ea 54)

the écl?:ﬁl 0 of ma eel C apﬂiﬂ agéﬁ%és:}@lg’ﬂi}%#%%salt

eorfpoliiidngmli écted to aI coholysis to the total nunber
of mal ei ¢ anhydride residues in the starting nateri al
was cal culated, and was determ ned to be 0.69. Thus,

it can be seen that 69 %wample@ ei c anhydride resi dues
1_‘Ehestam.tln'rmt aI ner -.-.-.

anhydr| de reS| dues were subJ ect ed to hydronS| s. 30 WO

.200. / ssoomglﬁ,;r JP20041004134 13 Exanpl e 22
Pr epa W?fn "?ﬁ'ﬁ‘éf‘ ‘“ii?mteﬂlén‘ﬁﬁ‘“%‘% TPETSPErgFerl @F aqyeous
sotetinpk emagtmmau,cme FamrepyFRTve Shirba %9@1@{4 a6

BiFE BF shamafe oyt Libbpnd & a@ed éiaéﬁﬁﬁp‘é%@e 2qbove and
apfijueas Roltodof purifidd RBRANA Sk TRCIRTO éﬁiﬁ&gﬂ?@@ﬁ'd&é&g@d af

d_No, 5 din Exanple 21
PR G RHL7 4 R S aBE s semmneroron, Srmemlsvgpam; boc um

» eousf%'é‘;f“ﬁf{“"z%’“'c 0 od BRANINACLLH BOF Mol plickllt) 393
M‘&H Heor chGempmd o 57 weroaildadte ﬁlﬁcmh njeaJWﬁt h

AR/MATUSL YS! ﬁ&ﬂdﬁh'tﬁ&c&:ﬁmﬁ‘l}g i
dlﬁfhydro enuhos hat e and {') 0 rL |umc or| r3
dpys g FtSa l@m’vawlbhqr@ of the alegiret ghmple: dsaﬁ thi:gumamhmmﬁluﬁ:. 41)]1}3

lhguaéeL IR0 hfied human mature OGW
&‘% P prepared as dd%‘scn%{agm?cn%\}%lﬂ%l 26217 and EP
816380) (OCIF concentrati on 4 nmg/m; medium  buffer
contalnlng 10. M phgasy | ) 150 mM NaCl, pH
I\/bre speci fi sf a 17.2 nmg/ M
Prenari iy polsiedhielen Say o SR b e mAhfe S0id
of sa|d4rTg/n1 OCIF 0] e a solution
containing 4S ny/ ' Strpote—o—54 and 3 ng/nit of
OCl F. The

The graft copolymer monomethoxypalyethylsne glycol-methyl vinyl ether
maleic acid copolymer (PEG-PMVMA) was prepared according 1o the method
disclosed in Example 2 of Japanese Patent Application (Kokai) No. Hei 11-302199,

Comparative Example 2

Preparation of a complex cnmErfsing mongmethoxypolyethylene plyen)-methvl
¥inyl ether-maleic acid copolymer (PFEG-PMVMA) and QOCIF protein

Purified buman 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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resulting reaction mxture was allowed to stand for 3
days at 4. 10 or 25 Cto obtain aqueous sol utions of
the desired conpl exes. of the present invention. The
conpl ex sizes were neasured in Test Exanple 13 bel ow.
Aphe 23 Preparation of the product of |
ﬁ@azg%&i on ﬁetvveen et hanol anrg pol y(PEGha- MA.)?‘J:ﬁﬂ%u}‘rEﬁﬁad
Cpol v( PEGL44- MA) eal wherein, m= 6.16, Rte= OCH t,
dhone atis prepabbasta sbhibioa fmediag: PRE (pEANB i Comtidiynifle Hm»: 5

aren g Beele Y hadek By, 1 mtior MEAP RIS 1 o
dapaitaten gn A b}n:hﬂ)m?llzm.@ﬂﬁﬁ dndlﬂﬁﬁgﬂm-mmﬂunun
R IRl A Sraocoiation 2 b A b mibiun PBS (8 PORyase Fpred:ad

&E hﬁkluf&ﬁﬂlﬁ%hd (b s&dnH €6 MMoiirsGr A63C W/ gveThlddofipix,
=hydr ogea and 30 R2=utethyl) and nal efi c anhydri de

|n whi ch the pol yoxyel hyl ene side chain has an
average nol ecul ar mg?ﬂﬁhygﬁeqngﬂbhgpo the average
degree of polynealza Ion o mai n chaln is in the

al | yI net h;ﬂs gg%]gﬂ@ [H_gastme @#E%rﬁﬁc . | de’ unl ts

I's about 1: € nu r wei ght
(M) is 5991 and the nol ecul ar wei ght di st ri buti on

i ndexy 4 % ' 085500 13d
94 (seel‘\(@;anp Jéﬁ%%" ltﬁ: \é%)l%gwaén Eﬂélg%g%“]%ﬁ

0E0E; mahfadurdd hy NOF Ghpwrhtidnghetinabio rcfemat to aa*qm)qrmmeo

VB i i 35T Pl laas S0 ST o o psns

fditios. of plvsfidditivinan qumgymnh R ayddRE Gk Wi DAY iR AV 0 660 B PO

was obt ai ned en at hanolic_solution
DT et R R A G A A —

rrnmtzoaruhef,nmummhaﬁagﬁdja&ed faey, ﬁmeﬁMTm}ﬂhideﬁﬁs sefuuﬁeﬂaﬁaa
le 23 W 10 Pol ymer-OQF c | exes” of

(5 SUBHE (D BREToGHOGE eGP DR TOMBECam A ons
aﬁwﬂmﬁ&s en;tﬂl%imh ¥r &9 gl 6zaP Eﬁ%ﬁa{ ALY rARPLARS. h_&f‘ﬁ, e bt

le 14 ab u3|ﬁ’ t he anolic solution o
@dms @mmlhb\leﬂlul&a \pﬂseuateé mihrrmnm 3 @6blaib e velutmmof QTR

ABHBEL 5 ngigg{céngf Emr%%’a DB "ﬁ&%f&ué&%% ey o8

pr epar e
The solation lhus prepared wag st{:-red arA°C,

Tesl Exnmple 1
Measurement of corboxyl sroup content of Lhe polymers of Examples 10 lo 13

by conductomeiric litration

The carboxyl group contenl of each of the polymers [pely(PEGsm-MAla
{Compound Nos. 9 and 10}, poly{PEGsy-MA)dma (Compound No. 11) and
pol¥(PEGsx-MAY (Compound No, 12)] prepared in Examples 10 to 13 was

determined by conductornetric tilration meliiod 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 sadium
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mgl m ; nmedium buffer
ion and 150 nM Nad ,

pH 6. 0).

WO 96/ 26217 and EP 816380) (OCW concentration, 5
15 containing 10 mM phosphat e
More specifically,

37.5

ui of the ethanolic solution of Conmpound No. 55 were

resui

P-5 m of said 5 nglm OCF soluti
I'ng reaction m xture

s allowed to st

Sl b

days at 25 Cto give solutions of the desired conpl ex
hpdrotidd hmmmesamulmmnaﬁslmedma fort@aRh&and kB MEHR:R

eSS
g’hatﬁﬁha)”l’ﬂﬂﬁ
PEG -

iyl i

5 FetipB aYepheR

mh&h@uﬁﬁﬁa&nﬁﬁhm@r 1.6
to the nethod

accordin

le 13 bel ow, 20 Cam arati ve
B N e L s

Yrst 1 iniDOE elu@itReis dﬁaé:ﬂéde 1a§i'nﬂnf EOROY ¥6Fm
PMWMA) 25 The graft copoly

&d i) ﬁ?é'bﬂ‘-ﬁllﬁﬂ ﬁ%ﬂ a fypipgr 1 Smhwese eluted
=]
e P08 BORRR S v

epam-

iep applisd gelump and & farther2- b Reate)elwed freq thelcobomgad il

R 8fda {For BB LE pel T BB

conpri si ng nmnonet

. 9

ene g

p e

Irom the

vin

fapy celpmes wera oenbined fod:iveoyminfine solg iEGL EvIkIR)compaur@E] Fhe

plef ftef e PTG BBl e SN RIERALTG p3Sneasprine e

AliEarbanag Al palefﬂ‘cﬁfed}—l‘d&)ldﬂgdﬂ nipdaifdraa@ofpapaificadorxagpl e

ast%i@cggd' 9 §59§ he cg‘r]] B

pfépared as" a 2o U,

T

bs8uimlal |y the sane manner as in Exanple

specifically, 1 nf of OCIF solution [OClF
concentration 2 ng/m; nmediumPBS (pH 6.0)] and 1 m

of PEBrEMUAEsin sohitions of[pREGed i

FoRsd 1 e RSt o bothS

B S 61

re m xe

ATYFgYT 0dipm 123611%1430"”5&"%

and 5 t

E?%ﬁ?ugubyvgs\/\?%armmed o

Mor e

hmqizmmz nﬂy wad)

mhﬂhm 41 nqmmé divm E;m@aﬂeadmman kas Bkl @m&’&@ﬁ%ﬂtdlﬁﬁhn
meric nodifier and OCl F

f?r‘ﬁli“é'l ‘!*TEJEH‘? b O

#h inerémert: & 0 AebNehGrlcgl
[ AM 053

PEGBUO- MA)
Rﬁdﬁéﬁhﬁsm e ﬂtqa%ar%# 3lef pach addiien, mardjinhe lager they were

ri_sin
gro ﬂa “‘-*t‘ wenEs addesd o e shintaneiiie
bherafeQIf 0Ll RPmEOTh RleThAr, the pH

b

K., manufactured by

mudel RHES 99 seconds. The carboxyl group content of (the polymer was Lhen
calculaled from the amount of 0.L4I hydrochleric acid added in the condietivity

buffering region (corresponding (o a pH range of about 10 to 5.5). The resulis are

shown in Table 5 below,

Table 5

Example
MNumber

Kind of polymer
{and Crpd. No.}

Carboxyl proup
content (mmal/g
polymer}

Ammonalysis/
aminolysis
rale (%)

Hydrolysis
Ralio

i0

poly(PEGsg-MA)a (9)

210

69

3.1:69

11

Pﬂl}'(PEGsuu—f”iﬁ)ﬂ l:].ﬂ}

1.83

30

14:86

12

Poly(PEGsp-MA)dma (11)

2,02

71

2371

13

Poly(PEGse-MAY {12)

321

100
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MA) "] (pol ymer concentration: 35 to 350 ng/m) were
added to 28.4 ttl of an aqueous solution of purified
human OClF (OCI F prepared as described in WD 96/ 26217
and 15 EP 816380) (protein concentration: 5.5 ng/m,
aRAls 5M NaH3PQg aqueous solution. the of

whi c%aﬁg“adj usted to 7.6 y,th 5M NaCH aqueo AIE2004/004134
solution), .and the solution thus obtained (OC F

c o nc eRdrrtid pobymerSoPRxwgplds, 101, (tlE-EQ:‘ﬁ@ﬁf-rM‘}&m anhydride residues
centrati n 2.5 n"?hnl or 63 ‘29 eras shaken at
£1< gsipgips E@ eClgy ‘qmﬂws 061““’{ [ysis o paleic aplydride

saldutd ﬁﬁjeﬁmmdiyﬂtﬂﬁifh fiok ddoh BhSSGRithed. b@)caﬁ:ﬁlaﬁ’cm R Rvs.,
soI tlono F 20 nodifi ed vvlththeg %msrlc

§hawrtn Ty D% theeprbory) BEpcpRien| GRr PAYPEfsarMA
Edi‘ﬁ“ﬁﬁé““b%%ﬁ*?n‘é‘ﬁ?“i?‘ﬂ%!*%% {“"’E B Blighor BB EGey,
Bl et 15, the weightpf Sheopalgrepbefge hpdolysiskusn grao: efifeiqtipgal

ikl ol 20, t?@‘é&%@%ﬂ?‘“@&@gﬂéﬁﬁﬂbﬁsﬁ?‘%mﬁfﬂ by

Bféj:ln}q OB Lo WiVEG eEdbf g pengranef fintliorahgroup were determined.

anépﬁg@% l?gﬁﬁg@%&m M?‘hrﬁ ﬁs)ég] ?“tg’gcf Rebmer

bvfpmdvdmsn}apdnml a&mﬁbid eolygiridErasilue weau:lhamlﬁd byhebiracting

B e VRO o1 WA Ol R e nd Ry
Hfﬁdmpmsdgjlng grlvmgfa MpROF 606 go?ﬂhurmm o2 96@(%&?(1@;:
e sol utl . e utl on
(Ot ol 93id 20y st o St et D iinedt OF addlng the e
mobb?lm;m@ﬂaf g eloldcule tof AinindRia¢U} Lo ll(eﬂﬁln%m ,ulf wly?EGsm -MA),
nan ct ur - arnacl, a e I rs
giving iz s% é‘@g}%&mﬁnﬁwwhw EyRoNl E19UP Eeptent per 1
gyﬁpmmaeqmmmmwna MNoBeMund A} wBee b ARE ar

and a .further wer e eIu ed 5 fromthe co?unn and
i E‘ﬁrha‘éfuhee%@ﬁﬂﬂda? apmgaaly N &6 RAUMdFRIRD R128 deteratinad byn

Ybfulnatinh hBﬂﬁI?niddGﬂLtﬂﬂmﬂQ@& £el H:mu@rm uﬁ SEME taGherdne M
romthe colum and his fraction

wer | ut ed
Wrigt o SALEE - W’%@“ﬂ%@%ﬁd&h%ﬂmw asdinigf | ed
-ﬂﬁxﬁﬂiylaﬁﬂ& (b pEFETS oo- yPcm&mmae@i Erof ugmgg @ﬁgmmd ve

urlfled solution of "the title conpo The

ngrlhg ﬁ%‘%ﬂ%"’fﬂ@éf—"ﬁ pmokedp of daetylvied e the weight fJf

g&? LB a
of pol PEGSoa[nII%A héu)a{ﬁ &%fggr Z#]Hnt)ﬂ'%or e a%g Ihgpé BEJ?@HS&;A
%fﬂl‘l? 9 th'é A ofae r{lﬂ-‘é’iserlhﬁf%ﬂ@ua wherpell am%'ammwm residues

e BEALFHb AN o amiddiTBY dibbGFlaileUhds Ae RS A6) Sidtined

and was found to be 1,54 mmols.

For cach of the polymers of Examples 10 (o 12, the hydrolysis ratio ((he
percentage of the starling malerial subjected Lo 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(PEGse-MA)h (Compound No. 11)
where all maleic anhydride residucs have been subjected (o hydrolysts, The thearetical
carboxyl group content per I g of poly(PEGsw-MA)a (Compound Nos. 9 and 10)
where all maleic anhydride residues have been subjected to ammonolysis, lhe

theoretical carboxyl group conlent per 1 g of polw{ PEGsy-MA)dma {Compound No.
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be B nghnl. For each of the solutions of purified
polynmer, an aliquot (2.5 to 7.5 in]) was 15 nade up

to 50 m with distilled water or.001M aqueous sodi um
hydr oxi de solution, and then a 1M aqueous sodi um

wocloawdssop sol ut i on was added to the resul ti ﬂJM]ghl fole
to adjust the pHto 12. 0. 3M hydrochloric aci E q o

then added to the solution either in |ncrenenhh of
01) vk albmaleio athiydrideiskijusthate Bezh eutidctdd 1d aiinalyisia by | n

rer H, and c vity were neasuye
PR PlR, snd 1F ol RSP BRARH sl cole g6 Tiapheashy or
mhsﬂihe @n@mrsyof Esarfiste 0108 12 Fasugal Booviudmiic Giedtibant
%] ol th.e cal cul ated fromthe anount of
i ﬁiy’gﬁlﬁ %’E&‘B édi PYF-t he Conductivity
buffering regi on (corresponding to a pH range of about

10 to 5,5). The results are shown in Table 5 bel ow.
25 Table 5 Exanpl e Ki ndestExpmpledsr rpoi ul group

AR aRbeh 5 refdifibR bV 6 CIF- mme%r gl bI9d Uisi

conten nmo g am nol ys
pol y( PEG ~uo- MA)a (9) 2. 10 69 3.1:6.9 11

o b i

@E@beﬂwedhﬁf(dmﬁsd buman QDIRIDM ﬁﬁpﬂrf:tﬂ)%@@@med m

iy 410043 -
to 12) he rat ??%?J WJ%%EPEEE%% )51 g'lg%g’llﬁféjgggﬁfg%
e QCIF nyi-:mita@pm whs §2hmeinle @attooﬂhmmﬂd;mmplm thus ublamcd

t
AR e ta AR e S RO Dl BRI BT b
Yroghlofshoul NY) & sl whicinhilabteinsd fuvo \f@d ﬂimmﬂaphda(yhein 50

B UNEQEARGRE bR E% rnl Gl v YT o Rk e AR BGCD,
0 mltbl’ bfl(:lE?Eﬁa‘Sﬂ&b fﬂa!d%oﬁidi?haanﬁ‘o)i (Hehigy, MIMIPQ?C@%nmnﬁlaum

mer erore ro SIS ram o Uncti ona
R SO et Aot T5 B ket SNy ors BB
Mectibe Tk BR)npabt BilHR by addi ng amoni a t o

pol y(PEGsw MA) per gram of functional group were
determined. Specifically, the weight of

pol y (e GR1Y¥ %ﬁceﬁﬁeﬁ%ﬁ 1ﬂ the blobg sé@@rb Sibsida JREmE %ﬁl(?ymﬁon

10 bef ore hydrol ysis) 6ger nol mal el ¢ anhydri
\=

of sastFgritds shepman Fahle 6 pelewpt r act i ng



the nol ecul ar wei ght of a nolecule of water (18 Q)
fromthe weight of the fully hydrolysed copol yner,
giving a figure of 605 g_ The wei ght of
poI y(PEGSoa MA)a (Conpound Nos. 9 and 10) per nol of
%w roup was obtained by adding the nplecul ar
vvel ght of "a nol ecul e of amgnia (17 g) to th BCTRE 204 004134
of pol y(PEGsao-MA), 15 giving a figure of 622 g. From
thi s value, the theoreticap, boxyl group content per
(PEGSo0o0-1rfA)a npound Nos. 9 and 10)
\m éPP"e\‘%F‘EP'&maWHWFql‘H@ itonyesousadminietrntion of each
subj ected to ammonol ysi g s%m ’ho hydr ol ysi s) was
determ ned by cal cul at| on ( 5622), and wa : found
to be 1.61 mmols, In the sarre rranner The vvei ght of

addi ng 20 di net hyl l‘?&dl °“per nol  of
car boxMedifieoup was| dé &gfrﬁed b e [moesailias
ve {agH Compoundrdt. e c u hyi a ‘H’ésﬁ the Ve b ORfcrgE

t
pol y( PEGsoo- MR, g g‘f”ﬂéhtéﬂlfr[r’s urel "6%’(2“5" Frlomthis
eal r\nrhn\nll ﬁlf%{ml ont ent per 1 a

Woa' |-Vi':\) dlld \\/UII}JUUIIU - =y Ul..u %I ||Cu hy

d.I_UC, LR I\,UI \,u. uuuuuu
"'HE'FWE 112A Y drma-wher d al | AareiSc anhydri de-

PES!MPESA Nave Deeft subjjecteq to amn_,gt?leu sy
di rethyl amine was_determ negd by calculatior, 25 and

vas found to be 1 54 nmdl s. Ror easd1o83the fol ymecrs

Ko} tha h\/r-rnl \ICIS ratio ('I‘hﬁ

g@ﬁnﬁ’@ﬁ@ s;art]iung miteri af0%t B ected to -

é‘ﬁ[ LA ared t0 gymongrysty 0oL ﬂlll nmohjysis)—and
> -

=) am’mnol S orl am nol ySi g reactl on rate (JTo) was

M%I{Bﬁﬁhnd‘d%ﬂna‘(ﬂbmthe tarboxyl grpiReFuNtent] per 1 g
f"nrmcllnrl I\Ir\_ 11\ \_I\_hg[ =] a.l_l mal eic

\WII
K 1o }du havellbeen |subj e®08d o hydr ol ysi s,
the theoretical carbo%y group coc[ue -~ per t—oof
pal y( PEGSm MA) a ({Qonpound Nos. d" 'O where all

pold(BEG:ieMaA)d(d)de rlesi duds haye bem&smebmect e to _
ammonol ysi s, the gtheeretieal-carboxyl grouplcontent

per 1 g of pol y(PEGB00- ) dma (Confflilérﬂjlﬁﬁo -]-- 37T
- =T =-==-=-=- = = '2:5 -=- ? 2 V‘@ 2( U4100\)\)UU
PCT/ JP20041004154 B_ 11 nere al TETra?ei c gnhydri de

resi dues have beerl subpécted|to amad@yrsi s by 1 hour

di met hyl am ne, ang—+he—aetuad easured carhoxyl group
contents per 1 g qf each for eacwﬂdrf*]t?e pol yrer s- of
Exanples 10 to 12 [measuyyed b tuieiiwﬁ o
above. The resultd _are as sh )vvn in aTb e 5 abovef :g
1 36 =461 40 hours
1 FITx 153 4°C
0.5 2951 + 5132 -
Poly(PEGsoo-MA)dma (4) I 1014 = 231 -

* Basic conditions al 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 Lhat each of Lhe complexes of
polymeric modifier and proiein of the present invention sigrificanlly improved the

relention of the protein in the blood when compared (o the retention of prolein when
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Test Exanple 2 Evalualion of retention of OCIF

nodi fi er conplexes in the blood usin rat Each of the
sanpl es prepared as described in Exanple 9,

Conparative 10 Exanple 2 and non-nodified purified
o863 (OCI F prepared as described in  V-Ofhdfiddiiag
and EP 816380) was appropriately diluted with PBS (pH
6.0) so that the OCIF concentration was 0.25 nglm .
&draihisgfedtatrme dilican sb eseph hﬁcﬂpﬁﬂsqﬂ‘bﬁdﬁ:ﬂ’}ﬂﬂlr atvasmplex of

PEFRPAPMEL S (G ondett ol ES b vp i T

sit1eH ainiqﬂcwm CoggahitianEfaqt I siovenad dayoh le&esa}f\ﬂﬁl n

i
03 1E1é'yﬂﬂaﬁt€ 'i’ﬂ“dleﬁ ﬂgﬁ“’?fg‘?’%&ﬁﬁ?ﬁlﬂowvgeg ‘ﬁ‘?FﬂSdZ%@nf' aa)tfalr (Lor

m)pm& iheshnplékes 6 shodifieind PRy iR as he Plesdabwiriion gatd t hen
t he, OCéF conc bl god serum vas neasured by

tratio
Alwmaﬁmflvf@l frc}dl!rdrrmﬂwg (hpddepdisempared i (he prior art
mﬁaq:tjgu_pmma@(m[ﬁ 3 bel ow. 20 The OCl1F
concentration in the bl ood serum neasured after the
adm nistration of each sanple is shown in Table 6

bel ow. WD 20041085500 @gt@%oomm 99 Table 6

OCl F concentrati on | n Prooca after intravenous
adm ni st r at EXmuak st 2 O\BE IBAncent rati on

Modi fier Modifier/ in bl ood serum nd|t| ons (and
Conpound NO OCIF 6 hours after at m xingn (weight
rat i dyneenfiherfirehlemg sngpunterpd wilb priercdi froteid n@@ifers is Dl 19

HZ@E%P l&(g %d%lla?c} ?m%l%g%%e Eﬂalil?%lll ?{% PEgt?gem §Bjc un:
pulfor (SFiE@D&Om)%qbrmm(l ghe b tBd Bpmialion 2 bulkp obmygl PG O dviderho
(egl)lheliQCﬁérg Ud.lﬁgr complexes of the present invention, the delection rate of each

of the complexces prepared as described in Example ¢ and Comparalive Example 2

was determined o lhe basis of noa-modified purified human OCIF (OCIF preparsd
as deazcribed in WO 26/26217 and EF 816250} by ELISA, ELISA waz carmied out ag

Follaws.

Anli-heman OCIF monoclonal antibody DI-19 {prepared according lo (he
methed disclosed in EPDR74671) was dissolved in a 0.151 soedium ncid carbonate
solulion {pH 2.6} to oblain a solulion having an 0I-19 concenlralion of 10 pe/ml. 100
pl of the OI-19 solulion thus prepared were placed in each well of a 96-well
immunoplate {manufaclured by Nunc), and the plales were allowed o stand at 4°C
overnight. Al the end of this lime, 50 % Block Ace (purchased from Snow Brand
Milk Products Co., Lid.) was added 1o each well lo block, and then the plales were
washed three limes wilh PBS (washing buffer) containing 0.1 9 Tween 20. Purified
hurmnan QCIF (OCIF prepared as described in WO 96/26217 and EP 816380) was
dissolved in primary reaction buffer (that is, 0.2M Lris hydrochleric acid bulfer
solution {pH 7.4} conlaining 40 % Block Ace, 0.1 % Tween 20 and 10 pg/ml of
Mouse Tg(3) to prepare standard solvlions with various OCIF concenlraiions, 100 pl

of each of the thus prepared solutions with various OCIF concenlrations were added
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2.5 434x-92 - pol y(PEG MA)a (3) 10 3416 t 440 - 10
2445 195 37C 2.5 3428 27 - 2.5 484 e 92 1 hour 1
3004 153 1 2275130 pH7.4 1 37S6 :L 461 40 hours 1
777,t 153 4C 0.5 2951 t 512 pol y(PEG,, 0o- MA) dma (4)

wm@mmusm 5 * Basic conditions at m xi NEVh
OCl F concentration of 1 ngAsyl, pH 6.0,16 hours, &'1‘8"4134
25C. Only the conditions different fromthese are

ui cachmwelh tﬁ@qﬂhl&i ‘ﬁm hllamlh bl rodage I:dnﬁﬁeh'tﬁriy ftﬁm%ﬁﬂsiaﬂﬂ ﬂilén E4@m
ve.t at .each of. the_co S pol yneric
s PR s b bl SR MOT G ki am abitbody
B:hﬂm #ith petbiisiase apd mwgug]ﬁgeoéﬂv pRIp&al hodbseribell hﬁEPG@M%ﬁr}
Plool%&ﬁ_fn ared to the retention of protei
lﬁ} 1 diluted 10,000-fold with S_mn_dar:.r_macnnn buffer (that is, 0.1M (ris _ .

hydrochloricacid huEEBrsulunnn H 7.4) M&Q&é‘i@%ﬁ@& 0.1 % Tween
PCT/JPZ 0041004131 10 adm ni stered al one t can

%ﬁ* and Wazednkaf Mause igMatd0ad wt tie resulingssbltiorawere adivg Il@wchf
anese Pat
SR e G Lk B Borh sRERREE for ThotARARERF chcdlv
@aﬂhpdmmulm Branhis hadbah dus), 1800l drheviaaplseion @him he
A SRR RN RN T
shakeaw £ ¥ RnpeRMd e 10 AN RheEe! Thepdartbd) Q0PRSS Maction
i nventi on gave consi derabl npr oved retention of the
PRRTE s GHEP b DUt oralitlasiu Semabiprerendied 1 cach wel
e I 2 ﬁﬂ:@ﬁcr@?ﬁl@'\@ﬂﬁnaﬁq tHeRk ﬁf this tHES the foat al0
Eval uatign_of détection rate of ~CJY by ELI AOwe of

Velpebef 458 nm sersach welbHasmedsored by e nuwpplpteacadpmmm
0 inkin@iurk$ by Mdtecult BEHAGS FHBﬁ) "Rk thGE resislde

protein causes nDdlflcatlon protern structure
elbaben anyetes pedused @mcwrcuu@nhalmma oigstiahsp o peyeaviny

RbailRed 1Y GAPBLST Siive, I pRdcEfilr: 135 repealed for each of (he lesied

complezes of OCTF and medifier, 100 pl of each of Lhe soluiions coninining a test
complez being added Lo each well, reaction with FOD-0I-4 being performed in the
same manner as above and ther absorbance al a wavelengih of 450 nm for cach well
being measured by a microplate reader. Comparisen of the absorbances oblained with
the calibration curve enabled the OCIF concentration detectable by ELISA in

€ach of the complexes (0 be measured.

For each of the samples, the rate of failure to detect QCIF by ELISA was
caleculated and the resulls are as shown in Table 7 below. The rate of failure 1o detect
OCIF by ELISA 15 defined by the following equation; .

Rale = [1-(OCIF concenfralion measured by ELISAY(QCIF concentration measured
by the Lowry method)] x 160

In the above equalion, the Lowry method 16 meeasure OCIF concentralion in
the complexes is determined as described in Japanese Patent Applicalion No, 2002-

150407. This gives a measure of Ihe tolal QCIF concentration in ihe complexes. The
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i nventi on,

15 test the OClIF-nodifier conplexes of the present
the detection rate of each

of the

conpl exes prepared as described in Hanple 9 and
Conparative Exanple 2 was determ ned on the basis of

Q$ 6ed purified human OCI F (OClI F prepared
escgﬁb'ﬂ

as

in WO 96/26217 apg EP 816330) by EXGERZMAH04AM

was carried out as

EROGGhiAnal RRE BofyhyErish

follows.” 20 Anti -human OCl F

q%?%ca&gﬁﬁ%;sso

cfﬁ) %he c‘i}Qngtelllnf

In a

eonformalenpl ks @@iﬁjﬂa@@ﬁddmamlexmmh lbwnpﬂiﬂeﬂ fBJt:Mt Bte of

met hod di scl osed i n "EP0974
gafa&fgmﬁ%&eé {ahhd lg@t he

b1 G i f SORALbAGI G

198O,

prbieed amthOEHTnRediks, dfus aht;@'&ng/\hlltlb o2 mohificatjphaf the OCIF

PR bty

Qy Nunc) ,
overn|ght

and the plates

were allowed to

At the end of this linme, 50 %

Bl ock Ace (purchased from Snow Brand M1 k Products

Co. ,
the plates were -

Ltd.) was added to
washed t

to b

eI7

| ock, and [hen

imes with PBS (washing

buf f er) conRaienifkglude lo détdodRTTF2BmpRLy ELIFA human
OCIF (OCI F prepared as described in MD 96/ 26217 and EP

816380) was 30 dissolved in primary reaction buffer

(that 1s, 0.2MIris h
(pH 7. 4) contalnlng 4D
10 Ie gfer Vouse |
wi t hiadd PBH@Wéﬁqﬂcon

t he thus prepared sol

ydrochlori c aC|d
@6Block Ace

no) M ﬁ@ﬂ%ﬁ% st
uentﬁﬁ¥ﬂﬁﬁ§m 100
utions with varid

DUT T1gfie of ST O
1 Y%dwash oeqrand
andngﬂggg ons
Pl(on ﬁi‘c basls I;E-
ffied OCIF)

ntrations Were a
ECr1.1P20071004134 1o

to each well, f{

fded WO 200721085500

us
he plales were

FHEEMVALAr oom t enper

wel | was washed six |
POD-01-4 (that is, an

at ur e fol 2 hour g

and th&h each

]

antibody | abel 4

ot o~y b f
LILLILRL® LAY

dwth 2

gﬁh@kﬁ@ﬂﬁéﬂﬂﬁdﬁkecogn

zing OGDF prepd

11 nrl 1.N ﬂf

red as dgscri be

0-fold—wth

3b@ﬁ%§ i?@%&?‘on buﬂfer (tngt is, O/IMIrisl8
ﬁlmmﬁmm)d&ml(g) buf Fer solufpi on (pH[/.4) conjaining
25 04 Bl gek Ace % Tween—20 and 1Q zglm of Muse
Eﬁ%ﬁﬁ¥whﬁ%f the resul tid§ solutign were ddded to
?@E@E@ﬂ-ilﬂ plrates wWere §@akem al [T Ooom terperature
hour s and t hen shed six tinmes.
Once this had been done, ubstr at d?

1002H of a s

P e B

e Teagent, avatt
[, and the plalé

Ial £
orT 110

..l,SL,_y: ‘C"JKA)

s were 10 shaken

at roomtenperature for 10 to 15 m nutes

Ther eaft er,

100 lFrgﬁz th% r&%ﬁg g].'ilﬂ%r}l in Table 7 above il can be seen Lhat, for the complexes
of polymenc modifier and prolein of the present invenlion, the rate of failure 1o detect
OCIF by ELISA as a resull of modification of the protein structure was significanily
decreased comparted Lo the high rate thal was obtained in the case of the prior art
complex of PEG-PMVMA and prolein prepared in Test Example 2 above.

From the resulls of Test Examples 2 and 3, it was thus confirmed that the
decrease in prolein deleclion sensilivily caused by excessive modification of the

protein for the complexes of polymeric modifier and prolein of the preseni invention
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st oppi ng reagent (1Mb stop buffer, available from
Scytek) were added to each well and the plales were
gently shaken. At the end of this tine, the absorbance
at a wavel ength of 450 inn for each well was neasured

o Bosmisgoep! at e reader (ME141.  OD1, manufacg
Mol ecul ar Device corporati @a). Fromthese resﬁf?g“@élﬁn

calibration curve was produced of OCIF concentration
Byaiyiew and) Soilizanare, thésewnrion inylewd cfekt prilein is sdid boivaglens is
cur.yve, .t r.ocedure tvas repeated for each of the
?l%'g%{"éﬂémy E%ﬁqgfh&é‘gn%vfm&fﬁlfr?ﬁg'& P¥er, 100 ysl of
each of the solutions containing a test conplex being

added to each well, re%ction with FOPt A -4 being
performed in the sanelfhf¥ampled apove and then

absor bance apfegsnt@iaiiY BAFbndnbaaoh iPklosRch wel | 20
bei ng nmeasured by a microplate reader. Conparison of

t he absorbances obtained with the calibration curve

enabl QRARGS atd in
each %?h?ﬂga %ﬂﬂg?sgges toIlg E%dcﬁg%gﬁiﬁg%’?ﬂ Elg%ng %If%tlgiﬁ?'lhafe?

QEHHIQUIF prapared at deseriber dp WO 86/26217 and EP STERP) IsypiEbprely
(B APPRS P g SN 71 b Pu s D S Bfilog 01010
mgfrd A\ Fpe of dife thesoprepparadriilufed istioplenig g adininsteredatasiz= or
3 ' I SA)f F,r.
e DIRREE Tk 88 R e DX ol R
which had apslained Gqmebod fonpnet dag) Ho vieysapletbisdreiner mdastangusly
. ; | ; ) .
iy R Sslo i 00! dhee S YRR B PR A 4
Hredeigtined periodgifvies: ia v oé frofn Aveanihwbsl o0SiBnih after
tratd L.t he, .. Th 004/ 055500
PGPS A B i SRIBHENTR o PBoF Bt T e e
DEIFEchGA rbfion 1 ehetosrd sevuni i§ nitasiRABM Be Bf ISR mAPIGE Rl
n_of the OCIF caused by conplexing with the

ﬁg@;ornﬁti

tEapPled a0BYF- r ate of failure is evidence that the

OCIF in the conplex can be readily bound by both 01-19
and 01-4 anti-OCIF antibodies, thus showing little or

no nodification of thel*tEmmpS ucture in the

conpl ex. Table 7 RaghgwehehifirvshealRyget ect OCF sanple
by ELI SA Rate of failure

Each of the samples prepared as described in Ezample 2 and purified human
OCIF (OCIF prepared as described in WO 96/26217 and EP 8163R0) is appropriately
diluled with PB5S (having a pH of 6.0 1o 7.4) so that the OCIF conceniration is in the
range of from 0.7 t0 3.5 mg/ml. An adjuvant is (hen prepared vsing killed cells of
Mycobacteriint butyricrn and liquid paraffin, and is injected in 1he skin of the ool of
the 1ail of a 3- (0 10-week-cld female Lewis rat to pive rise 1o arthuilis in said rat.
Two weeks afler injection of the adjuvant, each of the prepared samples is
administered (0 the rat via ke lail vein or subculzneously dorsally so thal the QCIF
doze is 1.4 1o 7 mg/ke (2 ml/kg by volume). Three weeks after injection of the
adjuvan, the ral was dissecied 1o extract the right-and-lefl (highbone, and the bone

density lhereof was measured,
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Modifier Modifier/OCIF to detect OCIF (and Con'pound
No.) (weight ratio) by ELISA (%9 (on the basis of non-
nodified OC1@ - OCIF PEGPWMA 1 25 10 39

pol y(FEG sra-MA)h (2) 10 13 pol y(PEGssog-DI A)a (7)
o200 boasqee! y ( PEGUM MA) dma (S) 10 O pol y(PE 1eYh:

(1) 10 17 pody(FEGsoD-M Ada (a) 10 0 2.5 FoR Ploszas
Pol y(PEGsm Kt A)duta (4) 1 12 10 Fromthe results

shown in Tabl e 7 above Test Exmamgletseen that, for the

o abent By R of TR by S TR L
by ELI SA as eecemhiorestsfundesdn-celtucing cohditibgs pr ot ei n

structure was significantly decreased conpared to the
high rate that was obtained in the case of the prior

art 1Fhemnlebdir side oP EAch ORI x 4 2 pBiyeRE ARMRAITDCIF

RS ACOB e Xy ole kL ) ROmRSEHWPY FAWERE AR Ppiied human

atanm@sn? propaRédOds Aestrifad MOVOYR/ 2B ST Bird BE ﬁm;@%@ Evaldated
gsgg}ssswe nodi fi'cation of the protein for the -

ah¢tlSE gnder gpR FRdRGing cRpdilippess falesr ot ei n of the
present invention W 20041085500 PCT/JP20011004134
103 is very low and, furthernore, the retention in
o ood5 of o&ﬁ@ﬁﬁ%f@dﬁ miark) 3 S Baotn B X0 obiaived from

h
iR L0 rihoBE S 1R A Mo et noffd Bapdl ot cach of

tierestattsamples fwhich bhmdﬂutﬁaifheﬂ:f;sat].hﬁitﬁ plmbme WIIRP sdliael (FBE

(ape}f‘ih w%?ch isa Ea(l@ar solulmn la.m lt,ryl nfnlnen% ahslﬁl tmn conlaining 10 mM

disodium hydrogenphosphale and 150 mM sodium chloride and o solution conlaining
10 mM sedium dihydrogenphosphate and 150 mM sodium chloride at an appropriate
volume ratjo to give a buffer pH of 7.0) so that the protein conceniration wos 250
pg.n"m-l] and each of the resulling solnions was heated al 95°C for 7 minules, At the
£nd of Lhis time, the full amount of the reaction mi~lure was added to a 2DE-
polyacrylamide electrophoresis gel (3 1o 8 % Tris-Acetale gel having a thickness of 1
mm and manvfactured by NOVEX), and a voltage of 150 V was applied fo the gel
using a power supply device (PhoreStar Pro, manwfacinred by Anatech), ARer
completion of elecirophoresis, protein on the gel was stained wilh Coomassie blue

according Lo a method well known 1o those skilled in the art.

As can be seen fr(;m in Figs. 1 and 2, OCIF modified wilk the polymeric
modilier of the present invention was stably detected as a subslance having a
molecular weight higher than thal of non-modified OCIF (120kD) at all mixing ratms
(a primary band of 130 to 150 kD and a secondary band of 180 to 200 kD were
delected on Lhe basis of the molecular weight markers), and furlhermore no complex
having a molecular weight exceeding 210 kD was detecled. Similar results (nol
shown) were also obtained for other polymeric modifiers of the present invention
which were Ihe products of aminolysis and alcohoelysis. On the gther hand, a5 cen be

seen in Fig, 3, in Lhe case of OCIF medified wilh the conventional polymeric modifier
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OCIF (OCI F prepared as described in W 96/26217 and
>rP 816380) is appropriately diluted with PBS (having
a pHof 6.0 to 7.4) so that the OCIF concentration is
0.1 to 1 10 ng/m . Each of the thus prepared diluted
JYWHRsdd then administered to a siX- OF  pormaioaon4134
seven-year-ol d femal e cynopgl gus nonkey (havinhg a ife J
melght of 2 to 4 kg and which had abst ai ned fron1food
ripadedtil Compiia & 3) IR anfuRCAfhHa ke QUG biéx
Conss 4 RN RN

dorsall to.a n1n|ster osg, of 0.1 to I ng/kg
phtaingd ig apkyd lydquswésdaweralmaﬁ a@edilis WdRFreT od of
time in the range of fromfive mnutes to one nonth
after_ 15 adnmi ni stration, 500 pl of bl ood |s taken from

the fBripwesHl Shpwsthatywsig o po Epgric Bekiber thopmsl invention,
{PRUREALIE %ﬁ&ﬁcﬂlf‘sﬂﬁlﬂgﬁegﬁe A mIfdntoF Huﬂ%@@ﬁﬁi&&&v}ﬁ& A ﬁut

ELI"SA net desc In Test Exa ove
pheampsicetilly prefusaidg andrip ereparoh choplex dEpriyngrid m@d;hcr@ﬁd t h e

BRI PR PR ERALE DR bRt A T THBR QS A comped,
®th 6 2kTclermlly BRte5itiba dlyineriampdidipr pay{€EGs0-MA L dfdlie: paiot h
pPBS (having a pH of 6.0 to 7.4) so that the OCF
concentration is in the 25 range of fromO0.7 to 3-5
mg/ M . An adjuvant is then prepared using killed cells
of Nycobacteriun16nh|t ggﬂ? |quid paraffin, and
is injected in the ski out of the tail of a
S- t BEvildatieol-colfledidami Gurlnﬁmiuﬁ acatitt of [OINPEGSe-MAE)a
arthritis in said rat. Two weeks after injection of
the adjuvant, each of the prepared sanples is

admi nIT&trﬁfcﬁﬁl}tdfché]ﬁnfﬂﬁi olyrferichiodi@drd polAPEGAL-MA)a

Eommtiiing) o z@r@ﬁ%@éﬁh& S e Coloos

1a[i'hrﬁélhj PIfhidd@hink Reladeind \alith mtamnfca@cnmm@m%%sh iftmo
extract the right-and-|eft thla bone, and the bone

gapind2 Fﬁﬂé@%ﬁ%&é}é of 14 §G (wailatfyfromddplequins Faobes, Inc.)
RekinaRa Q0 AOPH 3 4R hé-emzﬁeﬁ. aﬁas&ﬁm@ aﬁs lEiV 2Bkl ehaof

nol ecul ar size by SCS pol acrélan1 e

bragiomgptidradily rumfém w&sﬁvﬁ@a dbn gm@mmgﬂhvdﬁtchsﬂmféhﬂ

ﬂﬁgﬁﬁﬁﬁ - ool te@&h, of the conpl exes of polyneric
ifier and OCIF prepared as described in Exanple 14

and Conparative Exanple 3 and purified human

S G T R L e 1Ef’

was eval u at
(prepared as described in Example 13 above) and poly{PEGspe-MA}a ({Compound No.
9 [polymer concentration: 21 mg/ml, medivm: PES {pH was adjusted with 1M
NaOH 1o 9.5}] (prepared 25 deseribed in Example 10 above) were added 10 18,9 pl of

PES {pH 6.0) containing 1.08 mg/m| Rho-NHa. The solulions ithvs obtained were

allowed 10 stand at 25°C [or 3 days. Al the end of this time, the reaction mixtores
were [raclionated by gel filiralion chromalography {column: PI)-10 manvfaciored by .
Amersham Biolech, mobile phase: purified waler) as follows. 0.5 ml of the reaction
mixtore were applied lo ihe gel fliration column and 0.5 ml run off Ihe column and
discarded. 2 ml of distilled waler were added Lo the column and a further 2 ml were
¢luled and discarded. A further 2 ml of distilled waler were added lo lhe column and

a furiher 2 ml were eluled and this fraciion conlained the polymer fraction. Rho-NHa
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by SAS- PAGE under non-reducing conditions as foll ows.

10 5 IxI of NuPAGE (trade mark) LOS Sanpl e Buffer (4X)
(obtained from Invilrogen Life Technol ogy) and 5 pi

of purified wafer were added to 10 tt of each of the
wasiiegossanpl es [which were diluted if necessgeymdddngas
phosphate buffer saline (Pe& (pH 7.0), whichis a

buf fer solution obtained by m xing a solution
coraigpdinibe prdymev fradiiens oias muawyidied e Mpdressaiva sgcaomelib D

' J a solutio nd,ai ni ng.15 10.
STl Sl D B e Ry P R 2B PR, PR
atalea ndjaped opH 3 @ calrolatenie: b bHht emgint F RhdMEE esntighed in
of .7.0 SopLhat th%gﬂ{ in,concentr&giog WOS %ﬁ@gr
6&9“:%1“]‘;1’%{’5‘&’ REETHIP - et TRy eS8t PRt o har W
an th® Seaction 1mixiire|ujeAlde bifding o o2 RU-IH B 1 polyaRr. t he
full anobunt of the reaction m--lure was added to a
SDS- pol yacryl am de el ectrophoresis gel (3 to 8 %

Tri s- facieailR vied adiBMbiG Bublell skigss of 1 20 nm and
manuf act ured by NOVEN), and a voltage 0150 V wars
applied to the gel wusing a power supply device
(FhoreSL-ir Pro, manufactured by Anatech). Alter
conpl eti on of el ectrophoresis, protein on the gel was
stai ned with Coomassi e bl &ablefccording to a method

Seen fromin Fi gt ol Bodhix T The

polymeric nodifier of the present invention was

st gbly detected as a subs tace gy I et
weilght hi gher than that of non-m@ﬁ%ﬁﬁgﬁ,@lﬁzwﬂ?om
at X 40 e pi'i Tat-y banrd D
andﬁ§“?§§638§¥@ﬁ%ﬁﬁﬁ?ﬁﬁm 180 ko 200 kD wer&-” det ect ed

on Em-m#@@k&@mmmcul wei ght magkess), and
f ur trerrare—Ro—conrplex—36—hawi j
excddlrig: 3% kD was detecte&. Similar PeQults (not

shqmﬁ@Eméﬁﬁcﬂﬁapmﬂbﬁﬁtned Tor other polymeric
nodi fiers of the present invention which were the

products of am nolysis and al coholysis. On the other

hand, 1 8n 6:2@adi se&B%dn TRHIER ghcln.-@ thal ﬁ:urtﬂhﬁa&‘ﬁﬁg Imﬁluﬁg offitle

nodi fi,ed with the conventiona polénerlc no er

Yerooaa vpdifigepabtFEF pe b dpdounmund Mo YyothR IRETEzie is
Qﬁi%i@ﬂjle’vﬂ cERARAER! dcﬁé@leﬂ;ﬁﬁﬁpbﬁ% Er &ﬂﬁg&“ﬁﬂ{‘% i@ o KY
conpl ex obtained i's markedly 1 hcreased as e ratio

with theaegpdigh mibeipreiof tiepelyowse medifier poly@EGa-MAMMEompaind

[ 0 i i.fl sent .
6. 10 il HuRNAR R e R 5% 18t DIRODNER Blcrcin e
pelymer frastiont When Rbo-tibipleexwss applishiodhecohobn, no Rho-NHa was
gl %g (@f@ﬁg‘&élgﬁ% %cﬁl&g"; %ﬁaagsg'r&uﬁQ Hal Qe it B2 po1yheti? TRl

poly(PEGso-MAYa {Compound No. 9) of the present invention binds strongly 1o the

amina group of the Rho-NHs, On (ke other hand, (he binding ralio of the polymeric
modifier poly{PEGsw-MA)h (Compound No. 12) of (he present invention is law ‘
suggesling thal this polymeric modifier is nol strongly bound lo the amino group of
Lthe Rho-NH:.
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protein which has stable properties irrespective of
the mxing ratio, when conpared wth the structurally
quite simlar polyneric nodifier poly(PEGOe- M) of
the prior art. 10 Test Exanple 7 Eval uation of

ond formation activity of poly(PE
%\e&%@gicstﬂﬂpvity of each of tfe polyneric md%&mmlaq
pol y(PEG MA)a 15 (Conpound No. 9) and

pol y( PEGEm 141 A) h (Conu@y_mahmeﬁa to

telrrrnet hylié’ﬂﬁ’é?'m nE cadaverine, which is a
f1 uor escent igp oL deleriion Fate ol QEIFDY Sy and a

nol ecul ar wei ght of 514.62 (available from Ml ecul ar

Pr obephe deft@tion ralcheaniil e modifi
ho- M 15 Y, enomdet gr m ned E%nff?ﬁ&%r%ﬁ%@grggmm&%}mﬂmﬂ

PGP ciibed in Expmple 1vad Gaaiparative Eviepled sayares by

SR 5y 5 kit s T L

POF YR TERER OVEGH 7 (a0 Eﬁ@&ﬁﬂ:ﬁﬂ}\by ELBA. ELJEApveas ealtiad out as

gj@g&gli bed in Exanple 13 above) and pol y(PEGGm MA) a
npound No. 9) [polyner concentration: 21 ng/m,

medi um PBS (pH was adjusted with 1M 25 NaCH to 9.5)]

{0 SRR, SERTRbRE byl AR C o preB R0 bt B2

ﬂﬂﬂmnﬂxlﬂm@lgsedTgEP&C.:ﬂ?g‘i T)ons distu]r&gdbh Egméﬂbéﬂf}i a:t:d edrbc?md

it 2EHT 928 15 e o uton oV s QD GRRamisg ofaf w100
| dFeBAOT- D soRliBREMArepRtfey uxce@ﬁmm in £k W FRRYEafiur ed

y Anersham Bi ot ech, nobil e phase: purified water) as
prppnsRiale (masufaetovsdl by RaneeandtthoplaRowaieallowed Mstasd at 4°C

SRPLACAL el oy dnkg, 50 2 B30 R (INARAL Sl Bl .,
Wk Froducle Cot, .1 hﬂﬂ&;ﬁdﬂ@mﬂo eavhowall tﬁ:albﬂdchearnthmﬂlha/\ipjmm wers
FAHeS by Binds B opthut it onfirTha B o Dt % e
hmaa RTTR(STTA M porbd o deparibed orV/CoY6/ 161 entl EN 816360y s

t _____________

e B o i 0 hvrgranars Rt o
mtm@sﬂ 7Hpednidiing WA Bleaniibd, 0l BYrwiekn 00 SFCRNGRm] of

ectronetry (excitation wavel ength: 544 nrn,
Jr ORI L T EPRER ASNERRg SRR s il aripes DGR copeaniaptioag. 100 pl
yehal uf@ﬁjd Hd ﬁgﬁ&&l PRidhs wh@x%ﬂug W Borcbfirdiifhd PerP hadel®

anmount of 12 contal ne
Lo each well, the plales were shaken al room lemperature {or 2 hovrs and then each

well was weshed six times with Lhe washing buffer. POD-0OI-4 {thal 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 js, 0.1M Iris
hydrochloric acid buffer solution (pH 7.4) cunlain_h]g 25 % Block Ace, 0.1 % Tween
20 and 10 pg/ml of Mouse IgG), 100 pl of the resulling solution were added to each
well, the plates were shaken ai room lemperature for 2 hours and then each well was
washed six times. Once this had been done, 100 pl of a subsirate solution (TMB
soluble reagenl, avallable from Scyiek) were added lo each well, and (he plates were
shaken al room lemperature for 10 1o 15 minules. Thereafter, 100 kil of o reaclion

slopping reagent (TMB stop bulfer, available from Scytek) were added Lo each weil
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each conpl ex of polynmer and Rho-NH2 with respect to
the total anmobunt of Rho-NH2 5 in the reaction m xture,
i.e. the binding ratio of Rho-NH2 to the polynmer. The
results were as shown in Table 8 below. 10 Table 8
qu;\ﬁ, of polyneric nodifier Binding rat

Rho- tl]\‘lili{}étlﬁtﬂfyo po!yrner* % Rhg-NH2 + pol y(PEGsJB'gl:fﬁ%{&Smé‘m"m
113.12.6 P,ho-NH2 + pol y(PEGra-M )h 0.8,1.6 Fho-NH3
aﬁmepﬁleewm génm)eﬂﬁkﬁﬂa%ﬂﬂ&nﬂ Qe 1kmd, UtkaBsorfdnck ht £an
berega]né fromTabIeSabovethat for the
el B WAL WapBeyted by amjeroplatgreader (MEML
D@i )Haﬁﬂ@@l@d WMJI&QHPDHHEE &%ﬂl’a}ﬂﬂ i ik {ﬁmc%ﬁ&%traﬁaﬁﬁe

qwtea rgh_le rel detected in the

ﬁﬁlywﬁ ard PLIK sagiple R f@lm@tqdrhatedwwhhwwwwmﬂmd
modi fi er

O e s K Rt T th Rno- N,

where there is only a low | evel of Rho-NH2 detected in

th 2 i
apgl i'ed tégycﬁ}{ea sgfg?%&n%?mﬁé QnIRkEQ glllbg'%%d F% medgured,

the S}GTHsencenizativnolcul iddom the slandsd curde wglibe tabeodd fihee to

j ' r PE! NO. 9
Bt R by BEA Rl B o e R B R v )
psdbmbtiinet] e @RbipevdHn Table Stelwot her hand, the bi ndi ng
ratio of the polymeric nodifier poly(PEGsae-MA)h
(Conpound No. 12) of the present invention is |ow 25

suggesting that this pol yrapé® nodifier is not

stronaly DOHRA o Saitegs uidred SN be by IR ooni94 107

Test Exanple 8 Eval uation of det ect| on 1 atrgi=Qif f6lekd- DY
L|,.SA The det ection rats'i[of e/%‘cé; [ he conghiexesnof
and neric ared agy Mt@?
'%Qﬁ?ﬁb‘?‘ and rrpar(é"‘tﬁfg‘]}methrpl e 3(ﬁm¥ﬁl§@§fnm-
determ ned on the bgsis of non-nodif| ed pysdifiie6chman

ARl F prepared [as n

poly{PEGsp-kiAdh (12) 1 3
poly(PEGspp-MMA)a-Na salt (9} 0
0.75 Q

0.5 0

0.25 D

poly(PEGsy-MA) 7.8 93
1.8 89

0.73 60

1t can be readily seen from Table 9 above thal, 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
significanily decreased compared to the prior arl complex of polymer and proiein
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 96126217 and EP 516380) by ELI SA

ELI SA was carried out as follows. 10 Anti-human OCl F

nmonocl onal antibody 01-19 (prepared according to the

met hod di scl osed in EP0974671) was dissolved in a 0.1M
sapphd carbonate solution (pli 9.6) to

solution haring. an 01-19 g@ncentration of 19 @Hhﬁﬁﬁm@ru

100 Wof the 01-19 solution thus prepared were pl aced

in eaE:hnmﬁésE r@hID it 96elve Ithat lﬂampféﬂ&aidf%?l(yﬂﬁ{wfngﬂﬁtdfﬁ%
owe O _Sstand a

% gfﬁ and the plates were a

!! te30 &t thr pietent iavention Bl gniyra very goqll degreassin Gegpiseionace
B Elﬂﬂ@ﬂ&ﬁﬁﬂﬂb&ﬁﬁﬁlb ¥tk ofdaHENSdnSor Brbtein bidler

mas a ded to each well to block and then the plales

ShwliotRmekxt i nes with PBS (washi ng buffer)

contalnlng 0.1 % Tween 20. Purified human 03CW (0G

prepared as described in WC) 96P26f17 and EF 516380)

was dissolved in prin&est Bxamplé Hn buffer (that is,

0.2M tris hydn tion (pH

7.4) conta.n.#3&H%ﬁ@ﬁgﬁ§%§ﬂ$@gﬁgﬁ&f%3 g&%@n 20 and 10
pglm of Muse 1g0O to prepare standard solutions
e RRROP 3 sShus! BARE AR g hHOubipe bR Hudl
BQEE@EIF@tM spdeserilade WO 0§ 26205 andEP| 316380 wpt at es

\é\@p%%nsape ule%t wﬂh eéﬁ-{?@r 50 ttﬁaé%m v§ l}tDH%lfll i and
BOLF mgfmlPGEsIC}f IHe 4 ilunaltsamples H:ns a‘hminb:bdr;s a’Eﬁnh&b&H @l fiArd-h

PReh 035, Bpad ECBML: Gt i oBREBRIODE R peF Ritained”
frendosthfoy onicdig) wa a I&iﬁrﬁ]&fmn(ﬁ.lahm ﬂinSC('Cﬁ &71:;&4 Wi (85 or 0,05

Cl er so ilon contai nin
E’éﬂ%@%’gﬁ b “me} 1 m@@hﬂ#@eﬁ%{ﬁaﬂ%ﬂﬁ%/oﬁh logd Wi
f@ﬁ)ﬂ]e ﬁgmaﬂaleupr_f.f mml Euﬁﬂlikﬁ {He mrﬁﬁlcﬂeamlm PR RSY sdrfn

each | ates were shaken at roomtenperature
éﬂ‘rmzﬂSHiﬁEl P§ %ﬁﬂ fanethodrsomibied abeye: 30 washed si x

times. Once this had been done, 100 | of a substrate
solution (TMB sol uble reagent, avail able from Scyt ek)
wer e Frognesatrgfiondn blﬂﬂ@mummﬂamrai wdter the ndmindieatiomod

rﬁmwﬂ SRS ! to 15 minutes. Thereafter,
%%5Sp. %f a éggg#ﬁg%ﬁIéﬁgpplng reagent (TMB stop
buffer, available from Scytek) were added to each wel |
WD 20041085500 PCI YJP20041004131 108 and the pl ates
were gently shaken. At the end of this tinme, the
absorbance at a wavel ength of 450 nmfor each well
was neasured by a mcroplate reader (MEM. 001
manuf act ured by Ml ecul ar Device corporation). The
OCl 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

havi ng a known concentrati on.
t he absor bances were neasured,

of the test ed conpl ex,

oncentratl ons cal culated fromthe
curve an(g the rate of faily

e to

det ect COC

For each of the sanples

PRI Boos

was cal cul ated as explained in Test Exanple 3 above.
The 10 results obtai ned aglapn shown in Table 9 bel ow.

Tabl

Rate of fajlure to detect OCIF sanple by ELISA

Rat e%&gﬂ‘” rcanqegiration fyblpgdserpmadier indravergus aominisiralien

OoCl F
the e basis of non-

(and Conpound BPeseh
nodi f

%mhgiﬂat [ o)_

by (To) (on
al one - -

pol y(PEG00-h1A)h (12) 1 S pol y(PEG Cu- MA)a Na salt

9y T 00750 0.50

02590

pot-y(PE

F &or lmn

1.9 89 0.73 60 15 || Muifien® [eadily suergtarbrd"g oe

9 aboveMddifier for each ofCIFhe folwsagees| o r| C

mod{dnd&iompadndNo} ei n pf (weighlpr 3séngfkfg}1v=\nt| red

i n Exanpl e 14 t he rateralif:-}fa lure to dete

CLLOA ch—f i S -O—a—F} \'\""‘-

LvAUOoOCTU Uy IIUUI T bal.l UII U P CT 11
d%ﬁﬁpfcantly decreasLd conpar ed t0" t he| pri or
PO RHEG-RAPARY mer and pratei n| pogeareg in 137
—Copatrati-ve Exampl e fof—whi-ch-the ral i

PPB’%S@&WEE:FFS%WBO ELI 3A wab v&% hibh. wo 693

200411085500 PCTI JP200dT0q4134[  1Qg5 FT O T NESE; 549

results, it is clear fhat_the kronplexes|of polyneric

modi fi er and 0.75 0.5 4,770
0.5 0.5 4,202
0.25 0.5 3,020

A5 is apparent from Tabls 10 above, the complex of polymeric modifier and

protein of e present invention significantly improved the relention of said protein in

the blood when compared Lo when the prolein alone was administered.

From Lhe 1esuliz abovve, it is clear thal the complex of polymeric modifisr and

protcin of the present invenlion can be slably preduced under wids-ranging conditions

and thal said complex significantly improves the relenlion in blood of the protein of

the complex after administration, The complex is therefore likely o be extremely

useful in pharmaceultical and biochemical frelds.

Test Example 10
Evaluation of relention in blood using rat

Each of the samples prepared in Example 17 and Example 19 was evaluated in

ihe same manner as in Test Example 9, The OCIF concantration in blood serom

measured after adminisiralion of each sample is shown in Table 11 belaw,




protein of the present invention give only a very

smal | decrease in the detection sensitivity by ELISA
that can be caused by excess nodification of protein
andl or formation of a bul ky conplex. 5 Test Exanple 9
Rpdobiiiaspp of retention In blood using rat Egeh o lhhfa,
sanpl es prepared i n Exanpl ;14 and non-nodi f1 ed'l
purified human 10 OCIE (OCIF prepared as described in
WO 96/ 26217 and EP 81638&%{.1&&1 appropriately diluted
with P13S . 0 e OCIE concentration was
0.25 or 5&8? }IWFP“ a'ﬂ #EW“&ET AM¥pl es t hus
obt ai ned was adgmm]ﬁ[@n@ﬁlﬂf&:ﬁdm k-ol d W star
femal e rat (having a body wei ght of about 100 g that
had abstained fromfood for one day) via a fenor a]

vein so that the OCTF dose was 0.5 or U0.05 15 Nng/ Kge
m | kg by volunme). 6 hours aftefagpi/ni strationg, fg atmnm

Ekanpief bl o%ﬁ; t aken fromt ugulﬁy ei nh]

Ndxﬂbara Qu:lt oY ment Eﬁé 0% onrs fmm
serum vvas sured' by the ELI tho crib nisiration
above. The 00 F concent ratl on | n ood ser um rreas%{%ﬁ](f)

Jf.l lUl %ll ld.ll UTI UI LU CClL.II DClII}JI |y 1D OIT
I n Tabl “ WO 20041005500 PCTI JP20041004134
110 Taq e 10 OCl F congﬁf}%gngﬁl on In bI 00 0 erum aftsﬁ?

intrav jous adm ni stra anpl e
Modi fi €/ O OCl F conce d|f|er F Fos ag n
bl ood %r um (and Co gg%iéb ) (\NEI ght /kg) d %6
fter r nls g alone- 'b
1S pol 0. O 127
pol y(P izon MA) a- Na F@-‘(é’) 3505 603”‘3 0.5 5, 54555
19 pol{(PEGspp-MA),
27 Mon-Trac- 1 0.5 6,133
tonated
258 Mon-frac- 1 0.5 6.713
tiomnated

It can be readily seen from Table 11 above Lhat all of the tested polymeric
modifiers of (he prezent invenlion having vanovs molecular sizes cignificanily
increaged. the relention in Ihe blood of the prolein compared ko when the prolein alone

was adminizlered,

Test Example 11
Evaluation of molecnlar size by slze exchision chromatography

The molecular size of each of [he complexes of polymeric modifier nnd QCIF
prepared in Example 9, Example 14, Example 17 and Example 19 was evaluated by

size exclusion chromalography. Tesi conditions are as shown in Table 12 below.
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apparent from Table 10 above,
nodi fier and protein of the present

0.75 0.5 4,770 0.5 0.5 4,292 025 0.5 3,020 As is

the conpl ez of polyneric

i nvention

significantly inproved the retention of said protein

Wb 2005 8b

was adm nistered. 10 From ¢t

fear that the conrple7 of

ood when conpared to when the protein _al on
results above,
pol ynmeric nodifier and
protein OfalIOE2 WobdRibhs foPLER ek QBsISPErBRn flaRiny

iLng condi tions

| one
PCTAR204/004134

that said

5%%%Fffslﬂqﬂﬁb9$6fe%amh&@ﬂieleeﬁti on in bl ood
Chlulie siepte’i200 9{@% - r adnini strati on.
Thg congzlr ex is ?ﬁé?%?gﬁ [ %P;U?{%?be extrenely

iYeobile phasy; phpsphatabulfarisaline and bi ochenical fields. 15

Wivdiesin B3

serum- nmeas
Bloowntciofimbaild phadsl Olfehbiin - -- - - - - -

concentration in blood serum after

- adm NTigtreehlicntin®f ofARCIBIEKnE sRAIER SrofdidsfnddYRrH Jobhed/
Fraction OCl F

ipos e asshapmde TaNg hdkelovand Conpound No.)

ration in

conceg&wn&a

ros (EARTR N, Pl KB OD 8

Analyticabiepiperai®e: a8 eval uated in

BRSBTS 17

' és” prepar
20 the sanme manner as

le 9...The OCIF concentration in bl ood

Exanpl e

difier

gﬁméﬁ%aﬂn‘adninistration of each sanple is
WO
ble 11 QCLE

i ntravenous

(,eight (ng/kg) 6 hours fromratio-) adm nistration
(32911111)1_ 17 pol y(PEGsm MA) Na
able 13 Thé relention lime of each standard protein

. ) Malecular weight | Stokes radivs Retention time
Kind of protein

(kD) (om) (min)
Ferrilin 440 6.10 18.41
Aldose 152 421 22.43
Ovalbumin 43 3.05 25,19
Ribonuclease 13.7 1.64 29.56

From the resolis of the size exclpsion chromalography, the Siokes radius of
non-complexed OCIF was determined Lo be 5.63 nm, ang that of each polymeric

modifier — OCIF complex of (he invenlion was as delermined as Follows:

Complexes prepared in Example D:

poly(PEGsgp-MA)h {Compound No. 1}-OCIF complexes (Siokes radii ranging from
6,13 nm o 7.32 nm) '
POIY{PEGsm-MA)a (Compound No, 3)-OCIF complexes ([rom 6,12 nm to 6.54 nmy),
poly(PEGsg0-MA)dma (Compound No, 4)-OCTF complex (6.39 nm),
poly(PEGspp-MA)ipa (Compound No. 5)-OCIF complex {5.26 nm),
poly{PEGsp-MA)ea (Compound No. 6)-OCIF complex (6.44 nm),
Poly(PEGys00-MA)h (Compound No. 2)-OCIF complex (from 6.44 nm lo 6.71 nmy},
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a0

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 poly(1
tt(3jsao-MA) 21 SRF55-60 1 05 256 21 2.5 0.05 334 19
pol y(PEGsoo- MA)a 27 Non-frao- 1 0.5 6,138 donated 28
1 0.56.713 tionatwd 5 It can be '
ggfelﬂlwror%uTabl e 11 above that all of the tes g@?ﬂzhu\:’lmm:y
polynmeric nodifier-, of the present inven[ion hl-ring
PG 300" MARC(TofipoDidaes 335 5 _{ﬁ(}m'ﬁ.ﬂﬁhﬁﬁﬁﬁﬂ‘?ﬁ,
rel'en[ion in the blood of the protein conpared to en
the protein alone was adm nistered, 1D Test Exanple
B/ sMANARTACoFPbRRINATR) SR chiplet 76,58 1) .USi on
chromat ogr aphy The nol ecul ar si ze 'of each of the
conpl exes of polyneric nodifier and OCW 15 prepared

o SOGE Y ATy ek ot FARELS chrbp B0 KR e =

_ Sooired iradiusrikat amae lapger b shomt il nmithii iBalof npfe temaplexs® OCIF in

| : A -
b SuRetahel| ol ae SRR e, bt Each e M 1e810°
Epp derived Srommopdnprdificd XD F(wasewosdetarteB) shivwedy)thghhiliy of 1be

éﬁ@? r%gx 200 HRI A 30 (Anersham Bi ot ech) Mbbil e phase:
phos

Ph4ate buffer saline (8 mM Na2HPO4, 15 mM KHZPO4,
145 MM NaCl, 0.5 e/L NaN3) Analytical tenperature: 4C

The Siokes radii of the other complexes were determined under conditions

similar ta lhose descrdbed above. The resulls were as follows;

Complexes prepared in Example 14:

Complexes prapared under the conditions OCIF conc., 5 mg/m1; polymeric
maodifier conc., mnging from 1.25 rag/ml 10 5 mg/ml: pH 7.4; 25 2C; 36 h; medium,
phosphate bulfered saline (phosphate cone., 30 mhi; NaCl cong,, 150 miv). were
found k> have Slokes radii ranging from 6.2 am 19 6.5 nm. Further, for ach of the
samples, a peak derived from non-modified QCIF was not detected, showing the
stabilily of the complexes.

Complenes prepared in Ezample 17:

Complexes prepared with incubalion condilions OCIF conc., 0.5 mg/ml;
polymeric modifier conc., 0.5 mg/ml; pH 6.0; 25 ¢C; 168 h; medium, phosphale
buffered saline (phosphate cone., 10 mhf; NaCl conc,, 150 mM), wers found Lo have
Siokes radii anping from 6.1 nm o 6.7 nm. Further, for each of the samples, a peak
derived from non-modified OCIF was not delecta[i_. showing the slabilily of lhe

complexes.

Complexes prepared in Example 19;
Complexes with incubation conditions OCIF conc., 5 mg/ml; polymeric modifier
cone., 5 mg/ml; pH 5.5; 235 *C; 168 h; medium, phosphate buffered saline (phosphate

cone,, 10 mM; NaCl conc, 130 mM), were found to have Slokes radii renging [rom
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Wavel ength for defection: 2S0 nm Flow rate of nobile
phase: 0.6 mjmn The retention tinme of the foll ow ng
standard proteins under the above- nentioned

conditions are as shown in Table 13 below. c Table 13

Weenbfdsehi on time of each standard protein
protein Ml ecul ar wei ght Sjgkes radius Reten%%ﬂﬂzﬁﬂ#%lly

(kD) (sun) (mn) Ferrilin 440 6.16 15.4.1 Aldose 159
8.3 &in 135, Mdn aFothat, Iﬁ:rébauh’Squﬁc samples, a Iﬁhbdiﬁietl @rasench3ndified
éﬁ% 29,.5_39 Fromt he rhesu dﬁf t he |ze excl usi on

it 5l5ﬁ§fpsl{q:1véngsl| gRiakilify, efﬁs non- conpl exed
OCIF was determ ned to be 5 63 am and that of each

polymeric nodifier - npl ex_ of [Ee i nvention
was abnedBeresRind ‘HSLSE“SFG‘H %ﬁ Pﬂlm?ftﬂ ety @t ompees

EPQ genPinyEiftiol WhkiRRAD %c(ﬁﬁlwﬂyﬁﬁed\@em]am@%ifnbmm

exes (Stokes radii ranging from 15 6.
110 @mﬂ&ﬁw@@@ﬁw%}% p@b@wp@ Pelifiges, ﬂfwﬁ@@ﬁmnlmn
conpl exes (from6,12 nmto 6.54 nm,

pol y( PEG10o- MA) dma (Oo%;@11 124) - OCl F conpl ex .(6. 39
nm, poI y(PEGBoa MA) i d No _9)- OCI F corrpl ex

( Lk r (3] Ay i I
- | 6. 44 2(@% E g MA) h (Co d No.
2;:OCHEZYEXC((mpI exn?zrom 3 b EE ‘éog 71) arr)(, npoun
------------ WD 20041065500 PLTI 1P20041004134 . 113

I d
i AL R e —

bdo theG&pmBISk If:ruq:mﬂ) EneBix afrfpl G2 ﬂcmﬂiﬁm 5f Emmpnmth dloes4 aslDTH)

{ioRiAREREH b D8I B0 s e S RRHET i frel Bligoptes2
abtﬂﬁhuie MThet (RANF- dqhﬂhlﬁﬂfdmammlmm seffur

E}Em? @#&fgg = aI Iﬁﬁl@é"i@nﬁ@gé ﬂuaurs%r v mfcglu:?nenf the

cumple.z Thus, il was confimmed thaf the complexes prepared with poly(FEGso-

ELA)ea zodinm salt (Compound £, 54) 1n Ezample 22 abovs showed an ezcellent
level of retenlion in the blood, Furthenmore, the decrease in the OCIF deieclion
sensitivily by ELISA due lo excessive modificaticn of the prolein by the modifier in

the comple: was found (o be very law,

Test Example 13
Evaluatioen of complex size

The molecular size of the complexes prepared in Examples 22 (complex of
Compound Ne, 54 and OCIF) and 24 {complex of Compound No. 55 and OCIF) were
evaluated by gel fillration chromalography as described in Test Example 11 above. It.
was found thal the molecular size of these comaplexcs showed a high level of
uniformily, For the complexes of Cui‘npuunc] No. 54 and OCIF ¢omplexed a1 4 °C,

10 “C and 23 °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 radivs than non-
modified porified 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
radii of the other conplexes were determ ned under
conditions simlar to those described above. The
?ﬁﬁﬁ%%ﬁ%%ﬁre as follows: Conplexes prepared in;

| exes prepared ypder the condltloﬁgrﬂ%r¥ i
canc., 5 ng/nL; pol ymeric nodifier tuna, ranging from
1.25 nglm to 5 o/ MprepRfhtibnExampid | © 36 h; nedi um
phosphat e buffered saline (phosphate cone.. 10 mM

NaCl conc., 150 mM. were found Po have Stokes radii
r angi A§OIPHeMEaYtaRing the pempesohipingd Mquﬁeﬂc cdnditiopniathe f

T A T R A T e L e
@@Hhﬁﬁm@%mnCpnplexes prepared in Sanple 17: Conpl exes
prepared with incubation conditions OCIF cone., 0.5
nmglmM; polyneric nodifier conc., 0.5 ng/m; pH 6. 0;
25 C, 168 h; medium phosphate 25 buffered saline
(phosphate cone., 10 mM NaC cone" 150 nmM), were
found to have Stokes radii ranging from6.1 nmto 6.7
nm Further, for each of the sanples, a peak derived
fromnon-nodified OCI F was not detected, show ng the
stability of the conplexes. 30 Conpl exes prepared in
Exanpl e 19: Conpl exes with incubation conditions OClF
conc., 5 nmg/m; polymeric nodifier conc., 5 nglm; pH
5.5; 25 C;16S h; nedium phosphate buffered saline
(phosphate <conc., 10 in M NaCl cone-, 150 MM, were
found to have Stokes radii ranging from W 200410955U0
PCf / JP20041004131 iia 6.3 umto 6.B um 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 ynmeric nodifier - OCIF conplexes 5 of the present

i nventi on when conpared to the non-conpl exed OCI F can
be attributed to the nodification of OCIF wth the
polymeric nodifiers of present invention. Test Exanple
12



Eval uati on of retention in blood using rat and
evalual i1on of detection rate of 10 OCIF by ELI SA The
retention in blood and theldléfection rate of OCF by
EUSA were tested for the conplex prepared in Exanple
22 (conpl ex of Conmpound No. 54 and OCIF) (incubation

Clammperature: 25 C) in the sane manner as described in
Test Exanples 2 15 and 3 above. The OClF-equi val ent
dose was set to 0.1 ng/kg. The serum concentration of

1. OCl FA wasolfraendt  ghabiach8Sisdiycedntdidesat (Abd6T, willch contains,
injection of the conplex:. Thus, it was confirned

as eapytitgtimalbyils) exes prepared with pol y( PEGsoe-

1: olal : - Ve :

] v SR AR M Buburk RO by Wi aniihy YTt FoF et
olitsdr aod| whiahr dré espresested b chadieemelad B helovw:he OCl F det ecti on
20 sensitivity by ELISA due to excessive nodification
of the protein by the nodifier in the conple: _was
found V. be very |low, Tgst FA-anpje 13 Evainatfon of
conpl ex size 25 Theypmtecul ar size @f the conpl exes
prepared i n Exanpl es 22| (conpl ex of Conmpound No. 54
and OCfl) and 24 (conpl of - Conpound No. 55 and OCI F)
were eval uated by gelrmgiltrati on chromat ogr aphy as

descri bed in Test Exa ldtgtbove. It. was found

that the nolecular size of t‘hese conpl exes showed a

high |l evel of 30 uniformty. For the conpl exes of

Compound No. 54 and OCI F oonplexed at 4 C, 10 C and 25
wh%r%jﬂ'e Stokes radii were found to be 6.0 nm 6.0 urn

and 6.0 nm For the conplexes of Conpound No.55 and

OCl m id dicinGrokeramdib 10gre 6.4 nm Each of the

conp| ﬁxes prepared in Exanple 22 and 24 thus had a
| ar YK Tieats anglfiene mave koing Bomi ki dr2hnn aterad andnan

OCl kpt i us:.. 5.

s O 3385 28 St oy Ereirbol H cock o R GAen atqr gran
allgd gtomprhianopgtiteen ¢ darp lcevbon btoaataat tumdeptionhldy bd wibstituled wilh

onditiqgns..in the me nner as.descrjbed in Exa e

at %ﬂaéﬁlﬁ&&_'ﬁ%@"w %EE%‘?‘{S)‘E?‘B&H?H FFoBbasisline of E}é‘g@?—‘}' WP?-%SIUE“
atdh LRI #Y1 @Bupshh@ing from 6 to 14 carbon atoms that may oplionally be
substituted with from i Lo 5 substituents selected from Substituents A defined below,
and

{(b) ong or more structural units which may be (he same or djfferent from each
other and which are represented by the formula (I[):

CH—CH
_
0=—¢ C=—0 (1
,
R OH

wherein;
R? represenils

a hydroxyl group,



Clains 1. A copolyner or a pharmacol ogically
acceptable salt thereof, which contains, as
constitutional units, (a) qpe or nore structural units
whi ch may be the sane or different fromeach other
and which are represented by the formula (1) below 11
- CHZar(Glkdnly gréb2hdving frofnAl to-Garion dtdmd T mafp@pebmllyrbel s
to 100, Alk represents an

n i nteg f from uﬁ

kalyl ﬁ‘éﬁb”rtg‘i?ﬁt%?\ﬁ &“F‘i"ﬁﬁ?lﬁﬂtﬁ%ffeﬁblgﬁ BEWPseBHEinEpfhydroxy
o, GRS aRd I Bl AL R ARG SR RE B of
optenadnbaiubsitutddad iniymdplici Sosvakt lpedie seledoat fromtSeadishtuedis A

st one substiluent selected fromthe group
m%%ﬁéﬁ%?“hg af hydro xy groups, halogen atoms and aryl

gr ownm? uf " HANING fidn &40 CRERBHN aﬁoﬁ{mhﬁtlaﬁy dﬁi‘énally be
| Onha

opt substltuted with fromi to
Sllbﬁtltu@dﬁ"sﬂs@fédt ted subgite Bisbzrlgetad fe@n§umld@ntmédieﬁe¢®b¢luw
m__and (b) one or nore structural units which nmay be the
sane or different fromeach other and which are

f e p r;fg[@ﬁp eprétintel & ;-,rftlﬁh" fovhala(NR'R®, GikefeifiR* @nd REarefthé bdnle or
wher ei n represents a hydroxyl group, 117

dlﬂﬁfﬂat fz@m_\,ﬂa@b oklrgr Hﬁkﬁﬂﬁ'grqw@ﬁm& athydepzen psHorANGHEY P
hsﬂ’mé £24h 'qu %l (.Jaytm?leatums that may optionally be subslituted with at least one

substituent selected from the group consisting of hydroxy groups, hologen atoms and
aryl groups having from 6 lo 14 carbon atoms (hat may oplionally be substituted with
from 1 to 5 substituents selected from Subsliments A defincd below;

Subsliluents A are selecled from alkyl groups having from | to 6 carbon atoms,
alkoxy groups having from ! to & carbon atoms, halogen atoms, hydroxy 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 (1) and the structural units
represented by the formula (I} are arranged in an allemating head-to-head sequence,
an allernaling head-to-tail sequence or an alternating mixed sequence of head-to-hcad

and head-lo-tail.

3. A copelymer or a phammacologically acceplable salt Lhereof according to claim
L, wherein the structural unils represented by the formula ([} and the structural uniis

represenled by the formula (1) are arranged in 2 random sequence.

4. A copolymer or a pharmacologically acceptable salt thereof according lo any
one of claims | to 3, wherein Alk is an ethylene or trirmethylene group.

5. A copolymer or a pharmacologically acceptable salt thereof according lo claim
4, wherein Alk is an ethylene group.



substituted with at | east one substituent sel ected
fromthe group consisting of hydroxy groups, hal ogen
atons and aryl groups havinggfrom6 to 14 carbon atons
that may optionally be substituted with from1l to 5
subs Lituents selected from Subslituents A defined
6.bel odvcopalyameyboxphagmoctiogieal |y .céptable Galt thedobf eanttifng to any

at .t hat optionally be bstityted with froml
ot TSR to PoMpIIJB I Btreet o RN BLP Blueni 6. A def i ned
bel ow, or a group represented by the formula - NRARS,
wherein R4 and R5 are the sane or different from each

7.0t heé capalymecir x ppraseniogcalyardepdgdn salt dircof acordhkidl claim
r,ou having from.l to, 6 ,carbon atons that may

6 ST En Ry iesRl fomt Gt at 1 east one
substituent selected fromthe group consisting of
hydr oxy groups, hal ogen atons and aryl groups havi ng

&.f r ond GOPQ YT oz piwamagcdeical yaccepighle palt theveohgoprdirg to claim
- ed.w 1 tituents sel ected
1?“?%%‘%%?‘9{ ue%‘{}sufg%% ?Dn{eééc'%eqs%\%,%' I5ugst ituents A are

sel ected from al kyl groups having froml| to 6 carbon

at ons, | koxy groups having from1 to carbon atons, .

% hal Z‘@@ﬁpﬁmﬁ@,r FRIFBRSPIegeR) sﬂcc?ﬂtﬂ'?’%mbgﬁﬁﬁkﬂ%ﬁﬁhﬂg to claim

2 GARGX W FLAY fAnf /mer or a pharmacol ogi cal |y
"accept gbﬁgﬂﬁgﬁ%arg’ﬁer eo?Rglcééor ding to claim 1, wherein
the structural units represented by the fornmula (1)

A Ao For e B SRR e DGt B

orRQAURIAET to ONyRérkiARIa% hﬁ%rﬁﬁé&ﬁalﬁﬁ‘dr@%elﬁﬁﬁ#@ﬁ}ﬁe or an
alternating m xed sequence of head-to-head and

head-lo-tail. 3. A copolyner or a pharmacol ogically

acceptabl,e salt thereof ace¢ordin 0 im,1, herei n.
I e AeRaifnpLr 4 AR SRR ER iyl il Bt dieatdiy 8 i

1RRdetdieR Sisraloidedgeh atitht S represented by the formula
(11) are arranged in a random sequence. 4. A copol yner

or a pharnmacol ogi cally acceptabl e salt thereof

cco - I, [
L7 2 ik @ ol I ol Bkt sal RG] ooy
orehdchinol agi Gavhcrgin RE éephphbgensadri o henslfl gaapor di ng

to claim 4, wherein Alk is an ethylene group. Its 6.

A copol yner or a pharnacol ogi cally acceptable salt

13 her@@ﬁpzﬁf:ﬁemi FRa ke %o Apidbl & diBindreb Pactardi i
wherein 'S anﬂ?]rﬁlt e%]er % ?rgmps to 50. ording o claim
12, wherein R? 15 a methyl group,

14, A copelymer or & phammacologically acceptable sall thereol according lo any
one of claims | to |3, wherein R is a hydroxyl group, an alkoxy group having from |
to 6 carbon aloms or a group represented by the formula -NR'R®, whercin R* and R®
are the same or ditfcrent and each represents a hydrogen atom or an alkyl group

having from 1 to & carbon atoms.

15 A copolymer or a pharmacologically acceptable salt thereef according 10 claim
14, wherein R’ is a hydroxyl group or an alkoxy group having from I 1o 6 carbon

aloms,



7. A copolyner or a pharmacol ogically acceptable salt

t hereof according to claim 6, wherein mis an integer
of from3 to 40 S. A copol yner or a pharnacol ogically

acceptabl e salt thereof according to claim 7, wherein
mis an integer of from6 to 16 or 28 to 38. 9. A

L& opoh xbpdlyer & Dftainacdbgigilbealcksptatie el hbledf sabkding to claim
t hereqf according to claim 8, wherein mis _an integer

| 5 £Omprig g ak lgasf gne a@cngak%bqey%@t%} bythe formula (If) in which R’
is BRARG BHRY AP Mr ¢ 70 g?ébgﬂ 3s AR RBLaIRSH géage ag to

any ereln ogen
shmt:tnmal(nlmlaapre&m;ﬂd l:g'rl:htlﬁ:;mﬂ.llﬂ {IDix wﬂuﬂhﬁﬁﬁ adn_ydmx}rl group,
W har Hﬁc ol o LG E?ﬁﬁe PL&E?IS{J% Egplgggsgh ggﬁ]ggﬁe 1%%1}%{3%19 9:1 &rﬁich
RY@ @qiyuﬂm pPdupanBé %%hﬁ&hﬁ@'ré#&éﬁfeﬁ mqu ﬁnﬁﬁlat (I} in which

hereéof according to any one of clains
R an elkoxRErqup havimgdrosg o &tcarboo ﬂtcetl&teurhghle r@rgsuqﬁ fronB4: 60
Df@polyner or a pharmacol ogi cally acceptable salt
'thereof according to claim 12, wherein R2 is a nethyl
group, 14, A copolyner or a pharnmacol ogically
acce table salt thereof according to any one of ]
1% aifrsopalpmgror aphapangelegically agcopjahiosal t &ie@ﬂ?ﬁcﬂﬁ]rlﬂg lo claim

f
ESHN, S BN R A oA RL Gl

and R5 are the sone or different and each represents
o AR SR ot t:ta%@gf@tgpéé&g%fw
orﬁ:%‘f%ﬁhﬁpll?t{?‘?ﬂ theHﬁﬁ e84 a%ﬁ? wug%{'ﬁg% Mt & Zarbon atoms is

wherein R3 1s a hydroxyl group | koxy group
anfellvixygabuem | to 6 carbon atons. 119 16. A copol yner
or a pharnmacol ogi cally acceptabl e salt thereof
according to claim 15, conprising al |east one

158t r q@tc%{ﬂymmrta FlRBheSEs el yitcdpid!d aNiibof zlck:);rdu{g to claun

whi ch Is an al koxy group having from1l to car

14 whaeimRisedudonal Ixpuaer b enep represensadrycthe nﬁa'mquHR R

BP0k U L o B s amer

ansdlky geatpatiaving ftan 1epoeatdhathony the formula (1) in
which R3 is a hydroxy group and the structural units
represented by the fornmula (I1) in which R3 is an

Zt}agﬁgﬁﬁ lfrﬂ Vﬂgﬁﬂn;lc.ru %ﬂl%céepm@&ﬂ tﬁlt:rggpaciﬁrdir& th i
19, comprising at lea_'-;l one structural unit represented by the formula (11) 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 alom or an alkyl group having fom | to 6
carbon atoms and optronally at least one slructural unit represented by the formula (IT)
in which R’ is 2 hydroxyl group, wherein the ratio between the structural unils
represented by the formula (I1) in which R? is a hydroxy group and the siructural units
represented by the formula (I1) 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 {I1) in



17. A copolyner or a pharmacol ogically acceptable salt
t hereof according to claim 15 or claim 16, wherein R3
is an al koxy group having fijppm | to 6 carbon atons.
18. A copolyner or a pharmacol ogically acceptable salt
t hereof according to any one of clains 15 to 17,
whible REiisa gidup raprisanied OF tpfohavianyRFROmMIA tlterxaﬁga:@trm 4:6 1o
atons is an ethoxy group. 19. A copolynmer or a
‘kﬂ%arnacologically acceptabl e salt thereof according to
claim 14, wherein R3 is a hydroxyl group or a group
represented by the fornmula -NRARS5, wherein R4 and RS
22ar e A lyeped pwer @ra pjia:rhamguﬂl}rmuchpmwsaimcmsﬁmcemﬁng to any

hydr ogen 0 an_al k roup havi froml to @ s
o4} Ga1 SHeZh o berTE B i S sl Srere e PP BRHeaRIR’
wﬁ&eﬁnt‘aﬁtr ®O%R the kR apatfﬁfa@.%qﬂ é&h?@r&deﬁts@h}-ﬁ%gcﬁ%mﬁ br

S|n at | east one structural unit representéd by t

)gtﬂ‘@-‘tl(lm’)ngr frompite & cRebonjatoms. gr oup r epr esent ed by
the formul a - NRAR5, wherein R4 and R5 are the sanme or
different and each represents a hydrogen atom or an
23al kyA o%irﬂjmeh&\ﬂ Merhidicdl§ 8ceplal DS (BErHFacabMling (o any

n

opt| at |l east one structural unit represen by
W fo 33, pwhergin thgigareyp rner@ﬁ@t%d b e dogmuly ok, dfs‘{s an

rep%ggﬁhéggﬂ%@&?ﬁeeﬁ%%ﬁﬁla r ? |n&%ﬁ%§h Eglfi a

hydr oxy group and the structural units represented by
t he for | a in mhrch S a,gro re resented b
24 he 4 rt&cr ﬂrnwlneﬂr@ qgical h’é‘“?%t?&ge lthrrs cerding to claim
zaowlagrm%eg& dpQRAeYRRId Y the FRRAIIRAORO G &@é&ﬁﬁn 9 group,
accept abl € salt thereof according to claim ,
wherein the rati o between the structural units

presented b for i 0 ieh IS .a .
23 R PR rREol gLy gty 1 Felpetaceie i
23 ﬂectcﬁrmulgan{pl resemehaﬁ; th¥d il RNR 'R * 35 9aRWhylamino group.
represented by the forrfula -NR4R5 is in the range o

from4:6 to O: 10 22. A copolyner or a

26P harﬂﬁgg] grﬁtarctﬁ %gﬁ%e éﬁ%&l@ ﬂ\?\ﬁelg&agtle sa@germatca%g{-r% r%',qn cﬁnm
14 &vrhme&em’( 2d Hrdxegloapnul a - NRAR5,  wherein Rd and R5

are the sane or different and each represents a
hydr ogen atontor an al kyl group having from1l to 6

accepta@fle sacit }@Tﬁ P:laccg 35?83%&%‘5&9%%58%&@“%“

| 4¢ vhiuein R 1staol -@dinovibpropamol igheapgr oup represented by the
formula -NR-OR5 is an am no group, a nmethyl am no
group or a dimethylam no group

28. A copolymer or a pharmacologically acceptable salt thereof according to any

cne of claims 1 to 27, wherein the ratic between [he structural unit represented by the
formula (T) and the structural unit represented by the formula (1) is in the range of
from L0:1 to 1:10.

29, A copolymer or a phanmacclegically acceptable salt thereof according to claim
28, wherein the ratio between the slructural unil represented by Lhe formula (1) and the
structural unit represented by the formula (I1) is in the range of from 3:1 to 1:8.



24. A copol yner or a pharnmacol ogi cally acceptabl e sai
t hereof according to claim 23, wherein the group
represented by the fornulaj2NR4R5 is an am no group,

25. A copolyner or a p harmacologi cal | y acceptable
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28. A copol yner or a pharnmacol ogically acceptable salt
t hereof according to any one of clains 1 to 27,
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claim 28, wherein the ratio between the structural
unit represented by the formula (1) and the ]
3%t r U COPUYMERTRA plEFpa ?ﬁl@dlYW“?H%@I‘F glhero ] acpprding topny
Hel¥E oTAAYE 108 | I imin: :
na pﬁarngco o&fﬁa|‘5ﬂ%?%@ﬁ#ﬁ@F%égéfPégﬁﬁﬁggﬁmgéﬁgﬁéFﬁ{Eof
frorp 5abdDBBn 28, wherein the ratio between the structural
unit represented by the formula (1) and the
structural unit represented by the fornula (Il) is in

33 he £ p8Ay@kr & deollGkidalld aRbeplablc sdlQhdre8F ac3drdidy to claim
copol yner” or a pharnmacol ogi Cal |y acceptabl e salt

3% miheret thgovemnes deprepoipcdimeriz28on isHotlg mnghel fremisdo 50,
bet ween the structural unit represented by the formula
(1) and the structural unit represented by the
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37. A copolymer or a pharmacologically acceptable salt Thereof according to any

one of claims 1 1o 31, wherein (he Stokes radius therecf is 9.3 nm or less.

38. A copolymer or a phammacolegically acceptable salt thereof according to claim

37, wherein Lhe Slokes radius thereof is 7.3 nm or less.

39. A copolymer or a pharmacologically acceplable salt thereof according to claim

38, wherein the Stokes radius thereof is 6.2 om or less,



32, wherein the average degree of polynerization is in
the range of from20 to 30. 36. A copolyner or a
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to claim 1, erein I epresents an “et group,

caftonratpne ehingy aptiyratly he sulationgd Rith one hydroxy group.

45. A copolymer or a phammacologically acceptable salt thereof according to claim
|, wherein Alk represents an elhylene group, B represents a hydrogen atom, R:
represents a methyl group and m, R, the ratic of the structural units of formulae (I)
and {I1) (lhe composition ratic) and, where relevant, the ralio between the units of
formula (1) wherein R’ represents a hydroxy group and the units of formula (10)
wherein R’ represents a group other Lhan hydroxy {(lhe hydrolysis ralio) are selected
from the following:

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



represents a nmethyl group and m R2, the ratio of the
structural units of fornulae (1) and (11) (the
conposition ratio) and, whgqpeg relevant, the ratio
between the units of fornmula (I11) wherein R3
represents a hydroxy group and the units of fornula
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conposition ratio is 1:1, the average
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olymerisation is from10 to 15 and the hydrolysis
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compoion oA d- . HiFchoTaRE feetes pf Bply@edsakion igirom 30 to 40 and the
hydrolysis ratio is 1.4:8.6;

{xI) misfrom&to 16, R is selecled from dimelhylamino and hydroxy groups, Lhe
composition ratio is 1:1, Ihe average degree of polymerisalion is from 30 to 40, the
hydrolysis ratic is 2.9:7.1 and the copolymer is a sodium salt;

(xii) mis from & to 16, R is an amino group, the composilion ralio is 1:2.4 and the
average degree of polymensalion is from 20 lo 30;

(xili) mis from 6 to 16, R* is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymensation is from 20 to 30 and
the hydrelysis 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;



(xi) mis from6 to 16. R3 is selected from

di nel hyl am no and hydroxy groups, the conposition
ratio is 1:1, the average qegree ~f polynerisation is
from30 to 40, the hydrolysis ratiois 2.9:7.1 and
the copolyner is a sodiumsalt; (xii) mis from®6 to

{x¥P, R3s frsmantoarsi, RS isgietvared ﬂdnemnﬁmalmﬂmyrgmuﬁ, ihe
1: 2.4 and, the _ average degree ofBlpoI ynerisation is
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ydrolysis ratio is ; 7 (xvi) mis from6 to 16.
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thehydrolylssrﬂz-:ﬁwgf-ﬁm(xvu) mis from®6 to 16, R3 is
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ratio 1s 1.3:8,7; (xviii
theh}’choh'amrﬁtncomldhﬂﬁo and hydroxy gr oups, the
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composition ratio is 1:2.4, the average degrec of polymerisalion is from 20 Lo 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 ralio is 1:2.4, the average degree of polymenisation 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 hydrolyzis mtio iz 1.1:8.9;

(xxv) mis from 6 to 16, R” is selected from amino and hydroxy groups, the
composition ratio is 1:2.4, the average degree of polymerisalion is from 20 to 30 and
the hydrolysis ratio 15 2.4:7:6;



(xxi) mis from6 to 16. R3 is selected fromam no and

hydr oxy groups, the conposition ratio is 1:2,4, the

average degree of polynerigagion is from20 to 30 and
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thea;rdhﬂlys& ri®PisH( k5. 5( xxvii) mis from6 to 16, R3 is
sel ect eg from anm no and hydroxy_groups, the
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sel ected fromarino an roxy  groups,
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conposition ratio is 1:2A the average degree of

thebydrabisisgalia 6@.8:22f rom 20 to 30 and the hydrolysis
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composition ratio is 1:2.4, the average degree of polymenisation is from 20 Lo 30 and
[he hydrolysis ratio is 1.4:8.6;

(xxxiv) m is from 6 to 16, R’ is selected from amino and hydroxy groups, the
composilion ralio is 1:3.1, the average degree of polymensation is fom 20 to 30 and
the hydrolysis ratio is ¢.7:9.3;

(xxx¥) mis from 6 to 106, 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 ralio is 0.9:9.1;

(xxxvi} m js 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 Lo 30 and
the hydrolysis ratio 15 1.9:8.1;



(xxxi) mis from6 to 16. R3 is selected from am no
and hydroxy groups, the conposition ratio is 1:2.4,
t he average degree of polynpgrisa [ion is from20 to
30 and the hydrolysis ratio is 0.7:9.3; (xxxii) mis
from6 to 16. R3 is selected fromam no and hydroxy
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and hydr oxy groups t hé conp03|t|on ratio 1s
ﬂrtlm. hydrolysis ratio is 1.4:8.6 and the Stokes radl us
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{xliv} m is from 6 lo 16, R’ is selected from amino and hydroxy groups, the
composition ratic 1s 1:1, the hydrolysis ratio is 1.4:8.6 and (he Stokes radius is 4.7 nm

or less.

46. A copolymer or a pharmacclogically acceptable salt thereof obtamable by
subjecting one or more carboxylic anhydride moietics of formula (III) in a copolymer
which conlains, as constilulional units,

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

other and which are represented by the formula {I) below;



(xI'i) mis from6 to 16, R3 is selected from am no and
hydr oxy groups, the conposition ratio is 1:1, the
hydrolysis ratio is 1.4:8.62and the Stokes radius is
3.1 rim or less; (xlii) mis from6 to 16, R3 is
sel ected From am no and hydroxy groups, the
conposition ratio is 1:1, the hydrolysis ratio is
1.4-.8.6 and the Stokes radius is 7.8 run or |ess;
(xIiii) mis from6 to 16, R3 is selected from am no
and hydroxy groups, thgt conposition ratio is |_ 1,
t he hydrol ysis ratbﬁ 1,4:8,6 and thg, Stokes radius
is 6.2 nm or |ess; én% (xI'iv) mis fr 6 to 16, R3
is selected from anino ﬁnd hydr oxy groups, the
conposition ratio is 11i ZF hydrolysis ratio is
1.4:8.6 and the Stokesop#ggiosrts 4.7 nm or |ess. 46.
A copol yner or a pharnacol ogi cally acceptabl e salt
t her eof obt ai nabl e by subjeé?ing one or nore
wbaﬁhoxylic anhydride noi eties of formula (I111) in a
copol y i ch.contains, as constitutional units,

(a) Iaﬁ%ﬂlbl.llt%'ﬁlf RGP dP% units which may be the sane
or d}xlfl(fr@;?ﬁ%taf Aok AaE ro@t ﬂ:ﬁﬁn@ﬂ’gm"‘f" %ﬂ[ﬁl atoms, and

represen the formula (1)° below, 127 - CH2-
[ C) R'ciz B a(rsa\rlw -sgine Iazdlffeaﬂntwlréﬂmhncpmmnﬁ salwdmgaagmmmf an

P ORI TR
at QénsChrfelsab @itbend Bﬂe&&PﬂmﬁQﬁé Qﬁ:ﬁgfcﬁﬂﬁ d?]ﬁdff‘hﬂ%}@%ﬁ:tﬂi‘p@ hafflen
a

al kyl group having from1l to carbon atons t

aterps prshaty| gromes kayii frem Oda 1dicedbon giomsethamaneptionally 4
I £
suﬁé'/tgirﬁget':l W ok 816 %t ﬁﬁisutl%e%m eﬂ%tegrfpo S ﬁli% % 13% ﬁ% heéuw,

OXy groups, onms an
anilrom 6 to 14 carbon atonB t hat may optlonally be
substltuted with froml to 5 substituenls sel ected
} r orfE i AEur] et SompEERE A carbeRylisnhydride moicty SFtormnula (o

R

to one or more reactions selecled from the group consisting of () hydrolysis, (ii)
ammonolysis, {iii) aminolysis and {iv) alcoholysis;

Substituents A are seleeted from alkyl groups having from 1 1o 6 carbon atoms,
alkoxy groups having from | lo § carbon atoms, halogen atoms, hydroxy groups, nitre

groups and carboxy groups,

47. A copolymer or a pharmacologically acceptable salt thereof according to claim
46, wherein he slructural unil represented by the formula (I) and the structural unit
represented by the formula (IIf) in the copolymer arc arranged 1in an alternaling head-
to-head scquence, an altemating head-lo-tail sequence or an altemating mixed

sequence of head-to-head and head-to-tail,



and (b) said structural unit conprising a carboxylic
anhydri de noiety of formula (IlIl) ~z to one or nore
reactions selected fromthgagroup consisting of (i)
hydrolysis, (ii) ammonolysis, (iii) amnolysis and
(iv) alcoholysis; Subs tituents A are selected from
481 KyA copslymsr Sray pingmbédlogiballyoacBeptstilh 041l MeRE accoflif®icy
groups having froml to 6 carbon atons, hal ogen atons,
aqsgrdingdy ol wherein Ge sgreumb usihFeorcenad by ghedupaulah and
' l; G .
R R ol BN BY RGN £ uRSORBARE Grehlbged
randem sepenasent ed by the forrmula (1) and the structural
unit represented by the fornula (111) in the
copolynmer are arranged in an at tern alternating head-
49,0- hg %ﬁ?ﬂtha?{ﬂa&ll&ﬁﬁﬂﬁl dcBéhtiiadslt Gefedl &ccﬁﬁﬂh’ﬁ!& ¥y
or an alternating m xed ~sequence of head-to-head an
oltgd ¢laims 4819 48, wherein Alk is an elhylene orfrimethyleP8 prot®, A
copol ymer or a pharmacol ogi cally acceptable salt
t hereof according to according to claim46, wherein
50.he glcopslimendr ditisimhes Gs2R Rdedidblt Bot herbPholdidg @Ndhim
the structural unit represented by the forrmula (111)
4, iwherpin AbpisipETYl®medair anged in  random sequence. 49.
A copol yner or a pharnmacol ogically acceptable salt
t hereof according to any one of clains 46 to 48,
Swher&icopdiner ar ephaetbydlerieal Bractéptable kdlythemor gcotding Quy
A copol r or a pharnacol.ogi cally acceptable salt
onerpelaims 48 i3t T4 Mois AR Aty of ieey 1R k is an
et hyl ene group. 51. A copolymer or a pharmacol ogically
acceptabl e salt thereof according to any one of
5% ai Asopdymer &Gy phamera@lopioalivsiceaplaiie sdietheed F docomdig: toalaim
0. 52. A copql yner _or rmacol ogi cal |y accepl abl e
Sééﬁhfwfrh@rléd'?ﬁgﬁge&ﬁﬁcﬂém?@?cl aim 51, wherein mis an
integer of from3 to 40. 53. A copolyner or a

phar macol ogi cal |y acceptabl e salt thereof according to
5% aifneopdymonarragpharmasodogiealiyrmceptable salf thenspBaccording lorclaim

8,t0.38.. b4, A copgl harmacol ogical |y
spandintiin Wi e REPRS T b B aslbe ci i m 53,
wherein mis an integer of from6 to 16.
54. A copolymer or 2 pharmacologically acceptable salt thereof according to claim

53, wherein m is an intcger of from 6 Lo 16,

35, A copolymer or a pharmacologically acceptable salt (hereof according to any

one of claims 46 to 54, wherein R' is a hydrogen alom or a methyl group.

36. A copolymer or a pharmacologically acceptable sall thereof according lo claim

55, wherein R' iz a hydrogen alom.

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 2 methyl group.

538. A copolymer or a pharmacologically acceplable salt thereof according to claim
57, wherein R? is a methyl group,



55. A copol yner or a pharmacol ogically acceptable salt
t hereof according to any one of clains 46 to 54,
wherein Rl is a hydrogen aljpm or a nethyl group, 56. A
copol ymer or a pharmacol ogi cally acceptable salt
t hereof according to claim 55, wherein R is a
hydrogen atom 57. A copolyner or a pharmacol ogically
acceptabl e salt thereof accordin to an one of

5% ai A0 YEr o phanaacnlemieaily agegp ﬁF%b%erﬂf efeeptinglo any

DI{E%‘QJYEJIHI L U:PS aﬁé‘\rl ARAQY Toivell 1R sﬁngﬁflgﬁﬁi%ﬂfl g%jr&s%l'lie}{ by

accepta e sa eof according to
thediermail (TR d I:he alrmﬂtﬂayhnlgolninmed b2 Subj&ding Ane opmoye s tucaural

a caII accept abl e salt, thereof according
urls DR W13t e ok e Bipe R ool o ot SmGHng of
(1)b(?)1d\9ﬁ?§l .t((ﬁfarﬁhﬁ)%lhfﬁﬁ a{‘ill}%lhﬂlﬁ‘ﬁp Of AchHYysid 1|3 1 the range of

formu and the structural unit obtained by
frgondidctwilot). one or nore structural units of formula

(I'l'l') to one or nore reactions selected fromthe group

consisting of (i) hydrolysis, (ii) amonolysis, (iii)

6 nﬂ'eﬁE&lﬁn@f& 6. néhnaé&@@edlwcﬁeplmé Salt thereh BREBrdwhyg (o claim

From || 10, 60. A co mer or a

59@%&%@8&6@%@@9%@5@5@% u@ repraspiipd by thecdionnein fY 2nd the

LR Dot P A RGO 5 o

orgtor uedrdl Falctional stleolet] diome melgquwn;naenm ef (Ointeydesl ysm r{ﬁ}
stru%tural unlt% of formula (111) one or

apglyandiig amieqleys wdoﬂwltql@h@ha@gs wdhg Faoep ﬁ&frefn 3( iyo I8,

hydrol ysis, (ii) amonolysis, (iii) am nolysis and
(iv) alcoholysis is in the range of from3: 1 to ITS,

6161 A copyiphpner—a garmagibegicdiycicogitaddé st thereepicabidngsial daim

f | 59. wh
o, S R L b6t P Flrg il Pl popmSrttel RIS (B and the
slﬁ%ﬁﬁ%t%‘ﬂﬁmﬁ%@%hj&ﬁﬂg St dr it @[rﬁ'cﬁ“ﬁ’fapﬂmﬁﬁmfﬁﬁﬂlﬁl Bt to

one or nore structural units of formula ) t oné
m@rnrmm@rqaémsw@hsted&mttl@@@mmhmfdu ydcsﬂsmsst(uhg

ol X Sniifs 4Ad dv RS Y e fngt bE RGOA] Y913 or

11dler 1:2 to 1:6. 62. A copolyner or a ph
armacol ogi cal ly acceptable salt thereof according to
claim 59, wherein the ratio between the structural

sNI T4 LE I unl td% }4‘“5.(9]?{} Cﬁﬁlm'!mge dﬁe L@lnldlhéljggfaccurdmé; to claim

struct tal ne y SU ecting one or
SSSMMMnmlalmlwindlwaamf [hé ermatliral ddit ﬂebrdsmtewhﬁtmrfnmﬂe (D) and the

reactlons se ted fromthe group consjstin 1
SRR upk obta (i’)‘fSHPA?Bﬁ*Rﬂ %Os‘m‘(f‘r’?'if?““éﬁarl D to

unt%'é;\‘lmﬁ‘é FABRINESERcted frbm the YrouptohiGid ASHLH k&ﬁﬂlﬁﬁéﬁ(ﬂ}' 2
ammmonolysis, (i) aminolysis and {iv) alcoholysis is 1:1 or in the range of from 1:2 o

1:4.

63. A copolymer or a phannacologically acceptable salt thereof according to any
one of claims 46 to 62, wherein the average degree of polymerization is in the ranpe

of from 5 to 200,

64. A copolymer or a pharmacologically acceplable salt thereof according to ¢laim
63, whersin the avernge degree of polymerization is in lhe range of from 5 1o 50.



1:4. 63. A copolyner or a pharnacol ogically acceptabl e
salt thereof according to any one of clains 46 to 62,
wherein the average degree jafy pol ynerization is in the
range of fronbto 200. 64. A copolyner or a
phar macol ogi cal |y acceptable salt thereof according to
6%| ai Meopdymeher epliarnicl ayedlBorcergblesalofhereof according to claim
golynﬁrlzatlon is in the range of from5 to 50. 13
svhepein Hisavmes degreaoinelmesalionicathy raage ebirom) o2 ¢
t hereof according to claim 64, wherein the average
degree of polynerization is in the range of from5 to
6620. ﬁ&opdlymepm a/whenrmesol agipdibr :nacabtdg sdeihkyeoface pligbioeslaim
sal t ?reof accordin n claim 63, mhere|$ t he
6%%&%% Wayraee oFerpo? ST i 18 thyraae ot fpgOde 30-
from20 to 30 67. A copolyner or a pharmacol ogically
acceptable salt thereof according to claim 63,
STaher sicnpelmenwey pigendedewenl brasotpistde falbthierenf dcording feeclaim

ange.of, from 30 to 40. .68. . A.copol r accor di or,.a
o3, AR s ke foe e iAot R B A e om0 108
wherein; an is an integer of from3 to 100, Ak
represents an al kyl ene group having froml| to 6 carbon
Gfat onds CORMMITAY 208 r&ﬂfa? %mnéct%wlhfrﬂcmpﬂ#@ gk theweal Lo claim
4 gﬁgﬁ%epresents a hydrogen alumor an al kyl group
aving froml to 6 carbon atonms. 69. A copolyner or a
pharmdcat inggeend yoragaed0apl e salt thereof according to

any %@$e of clalns 46 to 68, which is obtainable by
subj Atk Tepgseatsam aliguons groum hydng frem bigi keapb ‘B’fﬂlﬂléi'ﬁ-rf@ﬁa

(111g! %rﬂl 1% Hﬁ%%ﬁé 91&‘&&@@?&’@@4&3@%@3@:1 {a hﬁr?é’&ozll&ﬁ%f an

or a pharnacol ogi cal accept ab

al g oo bgyictedfraph ditoné céébonwiinah | s obt ai nabl e by
carrying out the ammonol ysis with amonia water. 7L A
copol ymer or a pharmacol ogi cally acceptable salt

fﬁ her £@f aﬁﬁemma}:ﬁa@wgmmeaceéptmémméﬁuf&céém lo any

whi ch is obtai nable b écting a carboxyl
ongrifl gliimel 46 tonds, ehjehos mﬂm{@xsuqu:unma w@nmm@mdet 0

BBk 0l o e GPBOHIE o BBt 0l i m 71 whi ch

i s obtainable by carrying out the am nol ysi s using an
aqueous _di net hyl am ne solution. 73. A copolyner or a

mphari‘hﬁ@?ﬁﬂﬂ&ﬁfdﬁlﬂ Bhapmeesinieally asesptablsanlidtberealicsering o claim

692 Which is obtainable by carrying oul the ammonolysis with ammonia water.

71l. A copeclymer or a phannacologically acceptable salt thereof according Lo any
cne of claims 46 to 68, which is obtainable by subjecting a carboxylic anhydride

moiety ¢f formula (III} in the copolymer lo aminolysis.

72. A copolymer or a pharmacologically aceeptable 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 Lo any
one of claim 46 to 68, which is obtainable by subjecling z carboxylic anhydride
moiely of fomiula (IIL) in the copolymer to aleoholysis.



one of claim46 to 68, which is obtainable by
subj ecting a carboxylic anhydride noiety of fornula
(I'1'1) in the copolymer to ahgoholysis. 131 74, A
copol ymer or a pharmacol ogi cally acceptable salt
t hereof according to claim 73, which is obtainabl e by
carrying out the al coholysis using ethanol 75. A

har maceuti cal conposition_conpri sing

4o harfrieralymeser aphaspeiemeadly agpeniable Sl:@;trthéré?f gosprdiilogplaim
I I cept abl e
T e B o B R B O o
any one of claims | to 74, wherein said conposition
further conprises at |east one protein or an anal ogue
or variant thereof. 76. A pharmaceutical conposition
according to claim75, wherein the protein or an
anal ogue or variant thereof is a basic protein. 77. A
TpharApbeutacodlcabompmsilivhenmpdsiogdiphgrmg:eatial natéptable

aiherein t he rote n is a basic fibrgbl ast
B hriet oo A e Sntlsnir s R el Tiglpeiafy pfgbtable salt
thérgﬁ:aﬂthe a9 SRR AP IRIRINGSIcSank ML BE £18inYs  RCEPO wherein said
oCl F ﬁﬁ% latelet-d erived grgﬁmh factor (PDGF), a
copIpapifion Surtliee ompiTasiaf sptione PEREINOT ERDMEYUeT YaFa thereof
gromh factor (NGF), a human grow h hornone (HGH), a
hepal ocyte growth factor (HGF), or a vascul ar
76end ok pRirnAkedicalddinfoaition acéiviiiaR ko clain a5, witktiaghiepoteior
varj ant thereof A pharnmaceutical conposition
mé’@é'&ﬂ'dﬁ’ﬂ@“%“kﬁhﬁieﬁi 'F@h“ﬁﬁé’lf@P'ﬁ the basic pro teinis
an os tea clas to genesis inhibitory factor (OCLF) or
an anal ogue or a vari ant thereof. 79. A
TIpharArphsEutocesicacanusition @oceadingnd tlagn 6, wheeimthBhasic

PRS0 BRSE FPYRASLFOPEe Bt AaF Tt B EPidERIs SBuYth Aior (EG),
anm%%ﬂlﬁﬂﬁ’g__@degéhnlﬁﬂfﬂ???dt:‘idr‘{@(ﬁpf Q6§ RivES grodB ThiS:

sai d or an anal ogue or variant thereof Is a
{PRéiTQnaebran-desiveil mewrolrgphic fachird BRaNIY LA harue sroort bekar (UIGP). a

e o e i dneBEdk Ao b fuater G, S FRAR
endbiheIRAGR wHTHESH: VEGFEeHE 4@ldp0 e b vaimt Heratgout 60000

or a dieter of human OCI F having a 132 nol ecul ar
wei ght of about 120000 as neasured by SDS- PAGE under

- A |
T L0 SO DB RO LG b

protein is an ostecclastogenesis inhibitory factor {OCIF) or an analopue or a variant

thereof.

79. A pharmaceutical composition aceording to claim 78, wherein said QCIF or an

analogue or variant Lhereof is natural type or recombinanl type OCIF.

20. A pharmaceutical composition according to 78, wherein said OCIF or an

analogue or varianl thereof is 8 monomer or a dimer.

g1, A pharmaceutical composilion accerding to claim 78, wherein said OCIF is a
monomer of human QCIF having a molecular weight as measured by SDS-PAGE

under non-reducing conditions of about 0000 or a dimer of human OCIF having a



conprises amno acids -21 to+380 of SEQ ID. NO 1 of
t he sequence listing- 83. A pharnaceutical conposition
according to claim 78, whenegn said OCIF conprises
amno acids +I to +380 of SEQ_ ID_NO I oFthe sequence
listing. 84. A nodi fier capable of noth Fying a

mpl:oiled weighl @fabanal 2000€ aviexatddiit SOBMAGE unde abf-reducing
nodi fier conprising the copolyner or a

cogAlicRRCcol ogi cal |y acceptabl e salt thereof according
to any one of clainms 1 to 74. 85. A nodifier capable
of modi fying a protein or an anal ogue or vari ant

82 her.& pharrecewiadl engnpogitminaicoorfihg takkuimi7l, whereprsolde@OIR s

a basic protein 6. [ fier ca Ie of nod_ifying
coingRs fah 3 521 vkt e (L NERBP g sfos sl
according to claima85, wherein the basic proteinis a

basic fibroblast growh factor (bFGF), an epi dernal
83gr owh phirrocentics EERposiivnostwdinds klage 78 swhercntsalk QO

coppfisfamioieidh 1 a PoEL R Seor B NG i S ey

nerve growh factor (NG-), a hunman growth hornone

(}—IG:;%l a__hepal ocytc gromh factor (HG), or a
84y il Gap ke v@m%ﬁm A pfrﬁ@ﬂ@r ap yEtpEus o5 varian thereof,

fi e
saﬁf{ﬂbﬂ)gﬂfcnﬂﬁ 1N%ﬁ1hé§wlgolﬁhor ap haclﬁﬁimd&ﬁgg (iifpl acgg Iﬁ%gcﬁfaw
lh‘eﬂaei‘mﬁrduag:mmngimngnfﬂamisal 85, vvher ein the basi C pro

lein is an osteoclasto genesis inhibitory factor
(OCIF) or an analogue or a variant thereof 88. A
difi REYI j R AR RS
Esgtr) v}grln&{:;liﬁ?@t herbge ™ g@i’%f‘ﬁg’“ﬁ%% alﬁﬁnﬁﬂ%@kﬁher el n
acsandthg®Cichimri4awhenail lhgpmtain ivabdsangroterer eof s nat ur al
type or reconbinant type OCIF, 133 89. A nodifier
capabl e of nodifying a protein or an anal ogue or

ﬁ/ ar i ﬁmmﬁﬂ@rcﬁﬁﬁble é"ﬁﬁﬁﬂlﬁlﬁ’@abﬂltﬁh 3k HA §r¥alﬂg’ﬁ&%ﬁ' ShAart Fefeof
OCLF or an anal ogue or variant thereof is a nonomer

acgerdimed chaim 85owhareinghe bases Pl@ambl achagiorfiuelystigrovalh factor

(oPGRY, i tpleaihl SORUIRG: FlorAH Ao Mt B RbMATor
C@IF): deIEQdﬁlVﬂﬂ@hﬁﬁWf@ﬁDN@[@jﬂ}, ﬂEraﬁBd&Weﬁﬁehﬁbh—ﬂ hic Faclor
SDS- PAGE under non-reduci ng conditi ons of about 60000

(BINE), gipeve gy il daster (BEHD. nbwnagyerewib hempog(HidDght  of

heﬁ H}?t éﬁ&ﬂ ng conﬁ@%bnsﬂe%gmms&ﬁﬂgéﬁ &gg{)% IW?GH’ or

annmaiofryd oo earfainothersnf.or an anal ogue or variant thereo F

a7 A modifier capable of modifying a protein or an analoguc or variant thereof
according to claim 85, wherein the basic prolein is an osteoclastogenesis inhibitory

factor (OCIF) or an analopnuc or a variant thereof,

1:3 A modifier capable of modifying a prolein or an analogue or variant thereof
according to claim 87, wherein said QCIF or an analogue or variant thercof is natural
type or recombinant type OCIF,



according to claim87, wherein said OCIF conprises
amno acids -21 to +380 of SEQ ID. NO 1 of the
sequence listing. 92. A nodghi er capable of nodifying
a protein or an anal ogue or variant thereof according
to claim87, wherein said OCT conprises am no acids +l

8% 0 +88thdifierSipAble bmoliBihg afprdthie of afurilGgud drsiziing. th&3of
A conpl ei<_co risi ngﬂﬁ% | east one_protein_or an .

acgprigdaelabm S/arheisin WHEPEST or Fhielrgus op sipiamt fhsrepf is 2

mbﬁ:f’}ﬁér 238 Gepol ynmer or a pharnmacol ogi cally acceptable
salt thereof according to any one of clains 1 to 74.
94. A conplex according to claim93, wherein the

oo "o o B il 6 FoRinEtB erelelp AR AP T GRGRE thiteof
ackh b asimEF7OWhrcf Gl POCIP K@ hon AR ISR CTEHRMNR o

factor (EGF), an osteoclasl ogenesis inhibitory factor

molem @) weighirisanedsercd deS DR BAGiIFoMder fewe tedncigPp@rdilionsgpabout

in-derjv neur hi ¢ factor_ (BDNF I

B0 o 3 AR B PR e o RS e WRB s Ttpo o5,
mBRpAHMHIES-PAOR ludeasbRtedubig)conditioss. vascul ar end

othelial growth factor (VEG), or an anal ogue or a

vari ant thereof. 96. A conplex according to claim94,

wher el 4 h P . )
o o SIS A RS s bR or AE 5 ERGHAY WA Reot
actordingdb clal@47, FlerircanpDELF aanpicts Aginoacidsai2ht® 6380 of

wherein sai.d OCIF or .apn anal ogue or variant thereof
SEQ. %Hﬂ'il“f Wnes BB nant type OCIF. 98 A

conpl ex according to claim96, wherein said OCIF or an

anal ogue or variant thereof is a nononer or a diner.
9209. Anvshidrexpadcof dodifyinga pratimod 6 andlegusion varant (@O

is a nomer..of , hunan. havi ng a.nol ecul.ar '
acidrafhe T8 BRI gy BT S ermrone iRt b 18h BEREQ.
IR AR P BE (AN ligkih mer of human OCIF having a

nol ecul ar wei ght of ~ about 120000 as neasured by

SDS=PACGE under non-reduci ng conditions. 100. A conpl ex

ccofding,.ta.claim?9 erein.-said F_conpri.s
9505 o Catpisk oty il s OGE Bk B i Lo R Fhoroor
wisiel isciv@Ad kd Sitleaagond ibol ving @ p iphamak6 Rtk g adcepigbkeisalt
96, wherein said OCLF conprises anino acids +1 to+380
thepeokgeeprding toguy png pt ¢lprsski®idnce |1isting. 102 A
pharmaceuti cal conposition conprising an effective
anmount of a
24, A complex according to claim 93, wherein the protein is a basic protelin.

93. A complex according Lo claim 94, whereln the basic prolein is a basic
fibrobiast growth factor (bFGF), an epidemmal growth factor (EGF}, an
osteoclaslogenesis inhibitory factor (OCIF), & plalelet-derived growth factor {PDGF),
a brain-derived neurctrophic factor {BDNF), 2 nerve growth factor (NGF), a human
growth hormone (HGH), a hepatocyle growth factor {(HGF), or a vascular endothelizl
erowth factor (VEGF), or an analegue or a varianl Lhereof.

94, A complex according to claim 94, wherein Lhe basic protein is an

osteoclastogenesis inhibitory factor {OCIF) or an analogue or a variant thereof.



phar macol ogi cal ly active agent together with a carrier
or diluent there For, wherein said pharnacologically
active agent is in the forgagf a conpl ex according to
any one of clains 93 to 1 103. A nethod for
prolonging the time that a protein or an anal ogue or
arian stre after
% i A pplsR e gk o ESLROB Pht Bl CREGAM AR EL bt
vapiaot ihéreoDis namrd ngleaguecoatbivgn bartOCirer eof WI t h at
| east one copolyner or a pharmacol ogically acceptable
salt thereof according to any one of clains 1 to 74.
98104. A BoMRicRQ 216l bRfm b8, ChALM AN DCHG! 'amafuggc or
proteln I's a -basic protein. 105 A netho accordi ng
vanenldherenf i @4ncneer er adinhe. basic protein is a basic
fibroblast growh factor (bFGF), an epidermal growh
factor (EGF), an os |eocl astogenesis inhibitory

ggf act,Q Emﬁﬁﬂt @mrﬂﬁng kR E1RIng be Aehdriie dad ME s hasdfdmer of human
rai n-derived neurotrophic factor (BDNF), a

éﬁh@l@w}ﬁcﬁlatwmh( Marpasued o RS- TAKGE gmdwmhnﬂdunmge

co{ifhs o CundSPRIBEYY & (TR IF e o RPN Sigh Py
abuay 120000 kdwesntedOSDATIREE Qﬂdﬂ@l@ﬁ&@dlﬁﬂ:g&nﬂhi@hﬁn 104,

wherein the basic protein is an osl eoclastogenesis
inhibitory factor (OCTF) or an anal ogue or a vari ant

10pherg Qémglc} g&&ﬁﬁgﬁ A96h 86 %&&Hgaﬁlq}@f%ﬁ{ﬂﬂg?%ammu E]pld s

wher'ei n or an anal ogue or vari a

—QHSnmﬂﬁ@nﬁ&EQymblﬁmJnﬂdﬁﬂhqmamthkmng OCIF. 108. A
nmet hod according to claim 106, wherein said OCIF or an
anal ogue or variant thereof is a nononer or a dieter.

1{}109 A forfiplel QEbRGing rmﬂa@ﬁh b &ﬂ@é:%&%ctﬂ%hgﬁ) g&iﬁ:ilg? acids

is a nmonomer or human OCIF having a
*JWGHQBﬂﬂagEﬁeﬁédi@dtﬂyMS@Suﬂm@EsUmger non-r educi ng
condi ti ons of about 60000 or a dinmer of human OClIF
havi ng a nol ecul ar wei ght of about 120000 as neasured
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nmet hod according to claiml wherei n said
phavmgselogcally artie am@nrdggerhmmﬂba s@g0r efdiloeg thapfor Nehdreiof

saf)ﬁlg@aﬁﬁv\ﬁcﬂﬁ]ﬁﬁllg a§i‘i Ell 11 lhA 3% hP 90&%%}91%( gc it gdlgg l(% m%( one

conpr §es am no" aci
ol 2805 8 (SHQ. ID NO 1 of the sequence listing. 112.
Use of conplex conprising a protein or an anal ogue or
vari ant thereof which 1is bound to at |east one

lﬂ?ﬁg?’g %%Eﬁ{ﬂdoﬁ}r%%ﬂéiﬁEQHé U Hat % FA6REPHARN GndRbbe or variant
thereot is retained 1n the bloodstream after administration i a patient by complexing
said prolem or an analogue or variant (hercof with al least one copolymer or a

phamacolopically acceplable sall thereof according lo any one of claims 1 to 74,
104. A method aceording to claim 103, wherein Lhe prolein is a basic prolein.

105 A melhwd according to claim 104, wherein the basic prolein 1s 2 basic
fibroblasl growih factor (bFGF), an epidermal growth faclor (EGF), an
osleoclastogenesis inhibilory factor (OCIF), a platelet-derived growth factor {(PDGF),
2 brain-derived neurotrophic factor (BDNF}), a nerve growlh faclor (NGF), a human



according to any one of clainms | to 74 in the

manuf acture of a nedi canent for the prophylaxis or
treatnment of a di sease susqggptible to said protein or
an anal ogue or variant thereof. 113. Use according to
claim 111, wherein the protein is a basic protein.

grivdvih hdvgene G ahertatogteggrowhilActonfEGE), br b lvescobs eadqhaial
tein_ is i c fibrqbl ast rowmh facgtor (bFGF), an

st BPER ot B80S R AP E o] asl Ogehes. o
inhibitory factor (OCIF), a platelet-derived growh

factor (PDGF), a brain-derived 136 neurotrophic
| (B t SmetBENREordingigrokumgk(dwherenche basgioysyein & dmuman

rg hor mone. . at ocyt rowt h factor
oo e TR T B RO & Myl R s der g tieor.
(VEGF), or an anal ogue or a variant thereof. 115. Use
according to claim 112, wherein the basic protein is

1Hn o mestlodaarcordaticioickaim; |98, whersnsaid@EBF of mamalocyge omn
i ant -eof.. . di ng t
R O R A e AR e e e or var | ant

thereof is natural type or reconbinant type OCIF. 117-
e according to claiml 15, whereijn said OCIF or an
lﬂﬁm @&Féh%}ﬂcsww claipmell8owhersingaiidbHber danglogneper |
V*&ﬁtm%@fﬁq"%ﬂmm“}%&ﬁb@ﬂ m 115, wherein said OCIF is
a n

nononer of hum a "having a nol ecul ar wei ght as
nmeasur ed by SDS- PAGE under non-reducing condilions of

17 b psbod seyaede mihoos Bgsie i GERiyadutigymer of human
OCHSh RN HNR1aP ARight SHGERAr GRS PAGE dddr nbBfeducing

according to claim115, wherein said OCIF conprises
comitivos gEateit 600000y a diBgoeFungE@CIFhavig 4 mokeculapweight of
se Listing 12 ccordi ng to.claimlls,
oHRREYERES ot b ol i et e fliongg, o
SEQ ID. NO I of the sequence listing. 121. Use

according to any one_of clains 115 to_ 120, wherein .
Y dhdﬁl%gfals@f@%hr& lpshm 196 wherFinsanh Qelseompaes amino acids

- P& | T S$QVENCE LI STI NG
AR ST O i i
111. A method according lo claim 196, wherein said GCIF comprises amino acids

+1 to +380 of SEQ. ID. NO.| of the sequence listing.

112, Use of complex comprising a protein or an analogue or variant thereof which
i3 bound to at least one copolymer or a pharmacologically acceptable sall thereof
according lo any one of ¢claims | to 74 in the manufachure of a medicament for the
prophylaxis or treaiment of a disease susceptible to said protein or an analogue or

variant thereof.
113, Use according lo claim 111, wherein the protein is a basic pretein.
114. Use according lo claim 112, wherein the basic prolein is a basic fibroblast

growlh factor {(bFGF), an epidermal growth faclor (EGF), an osteoclaslogenesis
inhibitory factor {OCIF), a plalelet-derived growth factor (PDGF), a brain-derived



5 <120> Pol yneric nodifiers and phanoaceut 7. cal
conpositions 10 <130> sankyoFP0406 (150> JP2003-80389
(151> 2003-03-24 15 (150>13B2003-3ss095 <151)
2003-10-16 20 <150> JP2003-426598 (151) 2003-12-2e
25 (160> 1 WD 20011085500 PCri JP20041004131 216

nettARophRAkeat (BONE), % defvelgrdwih Bibe INGF), adlilan4Rdwth Hodnone
PET <21]> Hono sapieila 10 <220) <a27) Inventor:
(HEH h pdepytgpyte gwtﬁﬁaﬁéw(&qﬂmscw plheligimyywiiphagpr

Pk AR bl Href) <223) (220)  <221)

115.  Use according to claim 112, wherein lhe basic protein is an osteoclastogenesis

inhibitory factor {CCIF) or an analogue or a variant thereof.

116. Use according to claim 115, wherein said OCIF or an analegue or variant

thereof iz natural lype or recombinant type OCIF.

117.  Use according to claim 115, wherein said OCIF or an analogue or variant

thereof is a monomer or a dimer.

118, Use according to claim 115, wherein satd OCIF is a monomer of human OCIF
having a molecular weight as measured by SDS3-PAGE vnder non-reducing condilions
of about 80000 or a dimer of human QCIF having a molecular weight of aboul
120000 as measured by SD3-PAGE under non-reducing condilions,

119, Use according to claim 115, wherein said OCTF compnses amine acids —21 Lo

+380 of SEQ. ID, NO.| of the sequence listing.

120. Use according to claim 115, wherein said OCIF comprises nmine acids +1 to
+380 of SEQ. ID. NO.I of lhe sequence listing.

121. Use according lo any one of claims 115 lo 120, wherein said discase is a bone

metabolic discase.
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25 (222) [+11.,[+780] (223> WD 20041085500
PCTI JP20041004134 3/6 C400> 1 net Asa Asn Lou Lau
Cys Cya Ala Lou Vet Pbe Lau Asp Ile ser Ile -20 -L5
-10 5 Lye Trp Thr Thr Au du Thr The Pro Pro Lye Tyr
Ej,&s-rAsp 51151010 dn du Thr S j
t\gﬁm en %s Asp Lys Cyn PrgsPro @y Thr 15 %‘@é&'ﬂ'&ﬂ“
Tyr Lau Lye G n $1s Gys Thr Ala Lys Tip Lys Thr Val
Cps Ala Pro 30 35 40 Cys Pro Asp His Tyr Tyr Thr Anp
Se= Tip His Tbr Sar Asp Qu Cye 20 45-s0 55 Leo Tyr
Gyre Ser Pro Val GFSVERSBSLIESIIRG|I OU G n Tyr Vet Lye Qu
GQu 60 65 70 75 25 Lys Aan Arg Thr His Asa Arg Val
Cys An Cys Lye Au Gy Arg Tyr 00 85 90 WO
20041085500 PCTI JP2004100-1134 416 Len u lle GQu
The Lye Len Lys Hts Arg Ser Cys Pzo Pro Gy The 95
400 18RkreScdby ValmMal G n Ala Gy Thr Pro Gu Arg Asn
Thr Val Cys Lys Arg 110 115 120 10 -Cys Pro Asp Gy
Pha Phe ter AmMG@n Thr Ser Ser Lys Ala RI O Cys

€120» Polymeric modiflsars end pharmaceotical cowmposltions
<1303 csankyorPO0406

£150 JP2003-8020%

€151% 2003-03-24

(150 JP2003-335025

<151 Z003-10-1¢

€130> JP2003-4265%8

(151> 20031-12-21

160 I
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125 130 135 15 Arg Lye His Thr Asn Cys Sec Val Pbe
G p Lev Eau Leu Thr G n Lyn 140 145 150 155 dy Ann
Ala Thr Hs Asp Ann Ile Lye Sor Ay Ann Ser G n Ser
Thr 20 160 165 1711 G n Lys C¥s Gy Ile Asp Val Thr
W@ﬁsﬁ)u Gu Ala Pba Pha Arg 175 1130 185 .25 The
a fe Thr Lys The Thr, Pro M Trp Len SEYTAF2R0H0Hd
Val 190 195 200 WO 2004! 098500 PCT/ JP20041004134 516
Asp Aen Lou Pro Gy Thr Lye Val. Asa Ala A u Ser Val
GQu Arg lie 205 220 215 5 Lye Arg G n Hs Ser Ser
Gn dn Gn Thr Plan G n Lev Lou Lys LOU 220 225 230
235 10 Tip Lye nie G n Asn Lys Asp G n Aap 12e Val
F3R> LY R "PFRE™" Pt 240 245 250 15 Asp |le Asp Lan
Lys GQu Aen Ear Val Gn Arg Hs no Ay H e Ala 255 260
265 An Ley Thr Pha da Gn LOU Arg Ser Lan Net Gu
See LQU Pro Ay 20 270 275 260 Lye Lye Val Gy Al a
GQu Asp Ile GQu Lys Thr li.e Lys Ala Lys Lye 205 290
295 25 Pro Sex Asp Gn Ile Leu Lys Len Lela Sc Len
Txp Arg Ile Lye Asa 300 305 310 315 WD 200410R5500
FEr JP20 0410 0 4 1 3 4 616

£211> 403
%212 ERT

€211» Heme aapleta

S22y
{221> Inventor: EKasuya, ¥ujl

Inventer: Hooma, MNasahl

C2Z203
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4222y  (-21)..(-1})

<2235

£320)
(221 nat_paptide
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Gy Asp da Asp Thr Leu Lys Gy Lou Met H's Ala Lau

Lye, His sex 320 325 33D 5 Lpa Thr Tyr Ha6 The Pro
Lys Thr Val Thr G n Sax Len Lys Lye Thr 335 349 345

10 lie Arg Phe LQU His Ser The Thr Hot Tyr Lyn Lou Tyr
ggnﬂL s Llen 350 755 360 15 rho Leu G n Hot no Ay

PO G n Ser val Lyg,no Sex Cye 365 PLIRATPA0A4/004 134

20 Lou 380

290 1
Mot hsn Asn Lem Leu Cys Cys Ala Len Vel Phe Lan Asp Ile Ser Ile

=20 ~15 -10

LysTrp'l‘hrThrGluGlu'I'hrPhﬂProPruLysTerauﬂis‘I‘yrAap

-5 -1 1 5 10

Gle Glu Thr Sar Him GIn Leu Lev €ys Bsp Lys Cps Fro Pro Gly Thr

15 2p 1

¥yr Leu Lys Gin His Cys Thr Ala Lys Txp Lys Thr Yai Cye Ala Pro

a0 a5 40

C¥s Pro Zsp Hle Tyr Tyr Thr Asp Ser Trp His Thr Ser asp Glu Cye

a5 0 53

Lew Ty Cye Ser Fro Val Cys Lys Glo Leu Gln %y Vel Ly Glo GIu

6o 65 70 Fh

Cya Asn Axrg Thr Wis Asn Axq Val Cys Glu C¥s Lys Glu Gly Arg Tyx

i) 85 80
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WO 20045085500 PCT/YP2004/004134

446

Lap Glu Ile Glo Fhe Cys Lew Lys Mip Arg Ser Cys Fro Fro Gly Phe

a5 g0 las

Gly Vel val GIn Mea Gly Thr Pre Glu Arg Asn Thr Val Cys Lys Arg

110 115 120

C¥s Pro hsp GLly Fha Phe Eer Asn Glu Thr Ser SEar Lys Ala Pro Cya

125 130 135

Arg Lye His Thr aAsn Cys Sox Val PhE_El‘]F Lew Leun Leuw Thr GIn Tya

140 145 150 153

Gly Zsm Ala Thr Hls Asp Asn Tle Cye Sor G1ly Asn Ser Glo Ser Thro

160 165 170

Gln Lys Cys Gly Ile Asp ¥Wal Thr Leu Cys Glu Sly Ala Phe Pha Arg

175 l8o 1Bs

Fhe Ala ¥al Ixp Thr Lys Fhe Thr Prg Ago Trp Leu Ser Val Len Yal

190 ‘195 200
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WO 20041083500 PCTAIT2004/H14134

Fep Agpn Leuw Pro Gly Thr Lye Val Asn Ala Gln Sar val Glu arg Ile

205 210 213

Lye Arg Gln Hig Sar Sar Gln Glu Glon Thr Phe Gln Lew Leun Lys Len

220 235 230 235

Tzp Lye Bis ¢Io Regn Lys Agp Gln Aap Ixe Val Lys Lys Ile ITle 4ln

240 245 250

Agp Ile hep Lew Cyz Glu Asn Sor Val Gln ficg Bis Ile Gly His Ala

235 2p0 2635

Agn Leu Thr Fha Glo Glo Léeyg Arg Ser Lad Mak Glu Ser Lau Pre Gly

270 273 280

Lys Lye ¥al 61y Ala Giu hep Ile Glv Lys Thr Ila Lys Ala Cys Lys

205 2590 295

Pro Ser Asp GIn Tle Leu Lys Lem Leu Ser Leu Trp Arg Ile Lye RAsn

plnlul Jos 310 3ls



WO 2004/0R5500 PCTIIP 2004004134
616

Gly Asp Gln Asp Thr Lau Lyadﬁlr Len Met His Ala Len Lys His Sar

3za az5 3ap
L
Lys Thr Iyr Hie Fhe Fro Lys Thr Vel Thr Gln Sex Leun Lys Lyo Thr
335 a4 a4s
10
Ile Arg Fhe Leu His Ser Fhe Thr Mst Tyr Eys Len Tyr Gln Lys Lem
as5a Jss agd
15
Fhe Leéu Glo Mat Fle Gly Asn Gln Val Gln Ser Yal Lys Ile Sar Cye -
k1T . o 375
20 Len

380



