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administered by injection.

[0004] Some success has been achieved in addressing the problems of delivering
active agents via injection. For example, conjugating the active agent to a water-soluble

polymer has resulted in a polymer-active agent conjugate having reduced immunogenicity
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Attempts to remedy conjugates having unacceptably low activity can be frustrated when the

active agent has few or no other sites suited for attachment to a polymer. Thus, additional

PEGylation alternatives have been desired.

[0007]) One suggested approach for solving this and other problems is "reversible
PEGylation" wherein the native active agent (or a moiety having increased activity

compared to the PEGylated active agent) is released. For example, reversible PEGylation
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[0010] In the area of bleeding disorders, proteins (such as, for example, von

Willebrand Factor and Factor VIII) can sometimes be administeréd to a patient to address _
_ or otherwise ameliorate the bleeding disorder. Due to the relatively short half-life of such

' proteins, it would be advantageous to increase the in vivo half-life of these proteins by, for
example, reversible PEGylafioni Thus, the present invention seeks to solve this and other

needs in the art.
SUMMARY OF THE INVENTION
[0011] " In one or more embodiments of the invention, a conjugate of the following \

formula is provided:

3
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PEGyl ati on woul d be particularly suited. Yet another
rel easabl e approach is described in U S. Patent
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In one or nore enbodi nents of the invention, a
conjugate of the followng fornmula is provided: 3
WRFSH EI'Fn QUPPT RI Il P QL | D /PDwherein: POLY1 is a
fi r POEtien fissd watek-solpble polmer;POLY2 is a second

wat er - sgl.ubl e lymer; X is a first spacer noiety;, X2
i s Z)Oéégd%ﬁ?&g@‘é’gwﬁfﬂhél}l??&%eﬁ’s an i oni zabl e hydrogen
at org' i&d fits$ spdc@maldryor gani ¢ radical; Ris H or an

organic radical; (a) is either zero or one; (b) is
ei t Hers 2 &5cgndIPagRidoIgR%] | when present, is a first

el eqf ot RhnlAble AYdBERomRE2, When present, is a
second el ectron altering group; and Y1 is Oor S; Y2

is @'os Hgr amarganic radical;

R? is H or an organic radical;

(a) is either zero or one;
(b) is either zero or one;
| R®!, when present, is a first electron altering group;
R®?, when present, is a second electron altering group; and
Y!'isOorS;
Y?isOorS; and
(VWF/F8) is a residue of an amine-containing biologically active agent selected

from the group consisting of a von Willebrand Factor moiety and a Factor VIII moiety.

[0012] In one or more embodiments of the invention, methods for preparing

conjugates are provided.

[0013] In one or more embodiments of the invention, pharmaceutical preparations

comprising the conjugates are provided.

[0014] In one or more embodiments of the invention, methods for administering the

conjugates are provided.

[0015] In one or more embodiments of the invention, a construct is provided, the
construct comprising a conjugate as provided herein bound to at least one Factor VIII

moiety.
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[0021] Figure 2B shows a typical chromatogram of a conjugate composition

prepared in accordance with the procedure set forth in Example 2A.

[0022] Figure 3A shows a chromatogram following anion exchange
chromatography of a conjugate composition prepared in accordance with the procedure set

forth in Example 3A.

[0023] Figure 3B shows a gel following SDS-PAGE analysis under reduced
conditions of a conjugate composition prepared in accordance with the procedure set forth
in Example 3A. NuPAGE Novex Tris-Acetate Gel (3-8 %) with Tris-Acetate SDS
Running Buffer. The gel was stained by Pierce GelCode Blue stain. Lane 1: Invitrogen
HiMark Unstained High Molecular Weight Protein Standard. Lane 2: rVWF standard. Lane

3: conjugate.
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[0029] Figure 8 shows the domain structure of releasable PEGylated r'VWF
conjugates visualized by reducing SDSPAGE with protein staining. Panel A: Reduced
SDS-PAGE followed by silver-staining. Panel B: Reduced SDS-PAGE followed by

Coomassie staining. Further information concerning this figure is provided in Example 5.

[0030] Figure 9 shows the domain structure of releasable PEGylated r'VWF
visualized by immunoblots of reducing SDS-PAGE specific for VWF and PEG. Panel A:
Immunoblot with a polyclonal anti-human VWF antibody of the gels of the reduced SDS-
PAGE. Panel B: Immunoblot with a polyclonal anti-PEG antibody of the gels of the
reduced SDS-PAGE. Further information concerning this figure is provided in Example 5.
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[0035] Figure 14 shows the ADAMTS13-mediated satellite band formation in
rVWF visualized by SDS-agarose gel. Further information concerning this figure is

provided in Example 5.

[0036] Figure 15 shows the time course of changes in PEGylation degree
demonstrated by anti-PEG immunoblot. Further information concerning this figure is

provided in Example 5.
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each time point. Further information concerning this figure is provided in Example 5.

[0041] Figure 20 shows the comparison of the native rVWF and PEGylated rVWF
Lys 60K br short low (both with co-injected rFVIII) in FVIII-deficient knockout mice. A:

Time-dependent changes in VWF:Ag. B: Time-dependent changes in FVIIL:activity. Data
are displayed as IU VWF:Ag/ml or IU FVIII/ml mouse plasma. Circles: PEGylated r'VWF



(1.6 ng/kg) and rFVIII1 (2001 W kg); triangles: native
rvwF (1.6 ng/kg) and rFVII1 (2001 U kg). The synbol s
W@ bas/083s69 mean val ues SD of the 6 plasnma sanpP@BUS2007/026522

(1% %ﬁég??xﬂi @Kllﬁ%ﬁb 1UN0B; BRhdls: nﬁ%WWFdlfH‘rﬁg/iIF}dxﬂf}Fvnl

ni ng hi's |gure IS prow

(m&m@@ Fh@ﬂyn@01§8h9\h dhesmednealugsrp &P of dhe Qaplaqmmsamﬂqs\pétamed at
R
eaé\lﬂx\/\ﬁﬁ @&gt ﬁ%k@hﬁ)&}{i%ohgém I1 oguﬁg]ﬁrpgole&sﬁ 1& h%rﬁ;t)le 5.

ol nj ecte I cient knockou
m ce. A Tinme-dependent changes i n VW

[0042ire- depEmeﬁzl ehvavsghecampapisan af thesatiye W‘%F Ba@ REQylated r'VWF

L)%6§ﬁ:b2¥ Qg@%}g} g\éﬁﬁc@%%(t cﬂ‘gv'n‘ﬂ IEWIiI/dghclm&%cmu?ﬁm A:
T Bopakikagyharaes mgNEsAL. T Tive. demdemh@gngﬁkrgwlmamy Data

r EVLI | T
ar%ﬁs%l?yetd %é?@w#g) mls‘%ﬁrpl es o a| ne ago\ljtageg}gﬂg% ?pge@lﬁﬁed TVWE
(1 pangikg) akd rE‘hIéF (2DolUzk gyptrianglesc ontoerMWIG(1tGing/kE) zglglrrEVIH;

ided in le 5. [0040] Figu shoms
e Do SmrORBoR i et 28 o bR BolghS pppined
eadiHmb poih0 r@rﬂx@ﬁhﬁd@ﬂhﬁbmﬁohlﬁbrmﬁg thi§ fpired prévdddlin Elxmnple 5.
FVI11-deficient knockout mce. A Tinme-dependent

i ]
00y Fihaty B2 rsche PR EE BERRSRAEHEN AT Kb
deﬁéﬂdleht/dhhngm s ¢WH: Ag.NR: Tlﬁlﬂdﬂpaﬁenﬂ%ﬁ&geaimENHMNﬁwty Open

1k Vi t
sapai CEEY Baig PR et b o S8 D ) B0k PRGBS wr
Ly& Eow br h’tgagﬂ@xa And AHVIHS opeﬁwpa}fgetshBE@yhlpdeasvr?zmppK&r short low
obt ai ne a I.nt. r er In I I an
and GhF Gromter SO RN LY 40k PhleEior BRI Gfotes
PH®I44d rFVEULE 68R bs Biislotvhiad evIRREirdey) PBGylated rWaF L 60K br
rVWF and_PEGyIl at ed r VWF V%’,}f 6K br_ short | ow (both

logg lop and SFYILE @pdetarsirative yV MK (R4 paol Repd & Witk hurfgendpippmation

com:ér‘ﬁngﬁns flg i 1s &ﬁ&@dﬁﬂ@x%'@l@ges in W Ag. B:
|rre dependent changes in FVIII: activity. Data are

pIayedasIUVV\FA/m Qr | I {nd_ nou
Omm es: mﬂaﬁwsrtwmsi aéWﬂFiJé AN %t"é‘% information
cohwdﬁg th1§ﬁg\ﬁ‘9&|;ﬁ§v1délﬁh'lﬁﬁnﬁlw (1.6 ng/kg) and rFVI1I
(20 kg). The synbols show the nmean val ues SD of

op4H ﬁef' Fimse ﬁ%?l‘?%% oALEI AT s @ £ B FETBEH B e

PHGY 155RPPWE candidAE FurthérGhifofinadibn T BN hid iRk ipfivide@fin
the native rVWWF and PEGyl ated r VW Lys 6CK br | ong | ow

Exagpiev-with co-injected rEVII1) in FVIII-deficient
knockout mice. A Tine-dependent changes in VW: Ag. B:

(00461e- depgqErRebs ShanaBSMRT oW FVIIL caGhjesed with PEG&lated rVWE

candidates. Further information concerning this figure is provided in Example 5.

[0047] Figure 26 shows the domain structure of the native rFVIII (MOQ HEPES
01-E) visualized by reducing SDS-PAGE followed by immunoblot with a polyclonal
anti-human FVIII antibody. Further information concerning this figure is provided in

Example 6.
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o0 s R R G OB A gl e o
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BEGTHORePTiAg this Rghr 15 Aravidsddy; Jample * Exanpl e 6. [ 0048]

Fi gure 27 shows the quantitative paraneters of the
[0P%Y- geneFiguredl showsahe FXa péreration anvesinipossemend drombig-

e PGS il o RS GERTR s ) OOl PEBUEG1A s
20K0by shoAy eianglésS PRGHERTI hys 4610 bcihog; ShSPAGEC-HVIHVBE 6DK br
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PEG-rFVIII Lys 40K br long; squares, open: PEG-rFVIII Lys 60K br long. Further

information concerning this figure is provided in Example 6.

[0053] Figure 32 shows the activation and inactivation of PEG-rFVIII by thrombin.
Stars: native rFVIII MOQ HEPES 01-E; circles: PEG-rFVIII Lys 20K br short; triangles:
PEG-rFVIII Lys 40K br short; squares: PEG-rFVIII Lys 60K br short; cross: FVIII control;
circles, open: PEG-rFVIII Lys 20K br long; triangles, open: PEG-rFVIII Lys 40K br long;
squares, open: PEG-rFVIII Lys 60K br long. Further information concerning this figure is
provided in Example 6.
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open: PEG-rFVIII Lys 40K br long; squares, open: PEG-rFVIII Lys 60K br long. Further

information concerning this figure is provided in Example 6.

[0058] Figure 37 shows the recovery of in FVIII-specific activity upon incubation
in buffer at pH 8.1. Panel A: native rFVIII MOQ HEPES 01-E (stars) and FVIII control
(cross). Panel B: PEG-rFVIII Lys 20K br short (closed circles) and long (open circles).
Panel C: PEG-rFVIII Lys 40K br short (closed triangles) and long (open triangles). Panel
D: PEG-rFVIII Lys 60K br short (closed squares) and long (open squares). Further

information concerning this figure is provided in Example 6.
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Example 6.

[0064] Figure 43 shows the changes in the FVIII antigen to protein ratio of the
PEG-rFVIII upon incubation in FVIII-deficient plasma at +37°C. Panel A: Changes in
ratio of FVIII antigen / protein upon incubation expressed as IU FVIII:Ag/mg protein.
Panel B: Changes of the ratio FVIII antigen / protein relative to the initial value expressed
as % of the initial values measured immediately after the addition to the plasma. Symbols:
black stars, native rFVIII MOQ HEPES 01-E; closed circles, PEG-rFVIII Lys 20K br short;
open circles, PEG-rFVIII Lys 20K br long; closed triangles, PEG-rFVIII Lys 40K br short;
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Panel C PEGTrFVIIl Lys 4CK br short (closed
triangles) and long (open triangles). Panel D
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Exaxippigd.e 6. [0063] Fi gure 42 shows the changes in
FVI11-specific activities of the PEGrFVIII upon
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OB et T 05 e PR SV AR PhF v s ok
br long in FVIII-deficient knockout mice. Panel A: absolute FVIII activity levels in
plasma; closed circles: PEG-rFVIII (230 IU/kg, 94 pg/kg); closed triangles: native rFVIII
(230 TU/kg, 32 png/kg). The symbols show the mean values +/- SD of the 6 plasma samples
obtained at each point of time. Further information concerning this figure is provided in

Example 6.

[0069] Figure 48 shows the comparison of native rFVIII and PEG-rFVIII Lys 60K
br short in FVIII-deficient knockout mice. Panel A: absolute FVIII activity levels in

plasma; closed circles, PEG-rFVIII (200 IU’kg, 133 pg/kg); closed triangles: native rFVIII
(190 IU/kg, 32 pg/kg). The symbols show the mean values +/- SD of the 6 plasma samples
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Exaatplee rFVI11 and PEG rFVIIIl Lys 20K br short in

FVIIT1-deficient knockout m ce. Panel A: absolute FVIII
ivity 0 [
[O?flg 01U E‘lgﬁl\f‘g gg sﬁd@vsgix?é({%agg%n (ﬁ?l‘r;?&\aénﬁ:%ﬁﬁn% g}gI@%'/lgF L300

confugates in(FVAD defitikny, mi§ Gig»ﬁ«bc)rclemtingH%HHI Leys 2ABvbr shyst; open
cillkPEG l’lﬂﬁﬁ If)ls 20§|%r 9({_.(1& {lﬁseﬁ tt% RIPEG r?gblt()ﬁ lﬂ%ﬁior?topen

€ach ‘poi nt or’rmtl on corfcer ni ng
tribngles, PE@ wFeIIl Eyqo40cK/b1deng nbsﬁ(sqnpﬂee PEG FY0B &)ys FOKbr 610415019611

sho af of native r rEvh!
safg1 8 27 T B 50nS 8o PR ¥ oby b s ZROF ReLbot show
theaemalied db'sotantvaluedd ISD afalid & playmd @vigles obtaired asmeh time point
cl PEG-r FVI 1Q,.1 W kg, 164 nu/.kg); .
(EHREEET I S5 G e rtirveST ebfFF 24 Pl s P gagh time
polit€nfive BVEI) S Reither Rforfiftion Yérceming this fighted$ plohidedin Example 6.
pl asma sarrpl es obtai ned at each point of tinme. Further

or rrat er ni t h| [
m%npl e 82%‘ B%f’oege& tﬁ‘gm "H% Ho!‘f-qnparor nggﬁveor Vil and
PEGHFVEI crdﬁ}{lghﬂes aPEdlePEG%feE\ihddr theyarvéQodaradpited) The symbols show
FVI LI - efl ckout m, c Pane e FVIII
the e s g STcop ROt St I Cfoh B qopps b EE ORI Etibis: dat
fof ASATI Hikdare % d‘i@b@)%%b(ﬁ}fﬁ%&: fihtarals @fall EuttioVgrotfsVi | |
(230 | U/kg, nP . The synbol s show t he rrelgg .
pejiormeds cqyiva «315%% w@ale PR HRGRO S AR SGuAte Batvedt KL glased
sqRSYe§ tPEQSrHVIITE Fufthérlif¥8fmdtidh QBﬁB&Hl@khﬁ%ﬁfUlE‘ pRFidediBExample 6.
figure is provided in Exanple 6.

[0073] Figure 52 shows the mean residence time ("MRT")for native rFVIII and
PEG-rFVIII conjugates. Mean residence time and range for rFVIII control (open square,
mean of all control groups, 24 animal per sampling point) and for PEG-rFVIII candidates

(closed squares). Further information concerning this figure is provided in Example 6.
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[0068] Figure 47 shows the conparison of native rFVIII
and PEGrFVI1I Lys 40K br long in FVIII-deficient
whpeskegasty m ce. Panel A: absolute FVIII acti vipgr/iuswet/e26522
in plasma; cl qsgtiGid BERSirECok Tk Itvendash | U kg, 94
rTg/ kg) closed triangles: native rFVIII1 (230 | U kg, 32
The synbol s show the nean val Uﬁs +/ -

e
Wg%ﬁ:ll as maB§§¥i?) cseribipg tiepegtenfinyention ‘Bé‘FY‘} ibfs to Pﬁﬁn‘%moola that
thisYhelfdn 1% Hf)lq{rﬂi‘?éd' 10 gaﬁ@ﬂﬁleﬁdﬂlrﬂ&s tsEﬁtﬁetfc' tedHnRyuks aPtiv@\aig6if and
I n Exanpl e Fi gure 48 shows the conparison of
thﬂhkf?,\?%SqCFmaVIVa’é’nd PEG rEVII1 Lys 60K br short in
FVI11-deficient knockout mce. Panel A: absolute FVIII

o@rﬁdl Vi Ty 1d fyse b@ nd)th mknaamed ¢l BRegediidatib®ind (RECnTYHe!
0 I'Ukg, 13 closed triangles: native

singaar K 1b "0 g N itk gforelTHreal HBISThE SRV Flgarly
diERY ohBHES '1?-){15 fodxShpleN@fderdel ﬁ)semi)oml ReRBta igfe fdlymer

each point of time. Further informtion concerning
astrillges g o moief freceind erdiffsremkeatphers gefefor )2 Tcprguzaée ‘gfers

to%lg nggedtgn%ggt? g?@'gll af lc{ nﬂgg ?f{tﬁe Eﬂ@ ildl gnt%ﬁﬁj‘hﬁf e\,él errence

ong I n I cl ent out m Ce.
to Iaa Hedcipient' sibsloflestacsifgld ¢xcipaant as/ivelyad twoeir morgofgheisame, or different
cifcC PEGrFVIII (170 11U kg, 62 ng/kQ);
eé‘gsda drﬁ[‘ain“g native rFVI11 (190 | U kg, 32 ng/kg).
The synbol s showthe nmean val ues +/- SD of the 6
[0T@s e s amydsesbinpand cleithing the prehend giventionf the ifotowirg lermiaplogy

I ovided in
Wi B 8 G0 P kel g Gon o
native rFVIIl and PEGylated rFVII1 conjugates in FVIII
IOG'é'ﬂl ci entPE\Gx':'é'Polwtbﬂe@ glyqat| and " peipEEthyoye glycply'sasasgd hgrein,

aré OS e ?r%%gll ;1 @%Er@fl&}@ ﬁﬂytelthjiéﬁ%(g ts)l;%'gléc%ng OPEeGnS for use

1ntap¢oad@b@mth ﬂE@l‘reﬁer ¢onhpyrise Womwmg) Sﬁglctlct 'c')élﬁ@Hs@Hzﬁ)e where
RE! I AL V| "
52 A e 087 A SR G

axﬂy'r(’cmlzéHw)Q.w ' tlép@ndmg uped whetberd notsbatermaingaxyg®Dhave tche

oA RF T AR 5 SRS Bl g

deSalngal@s), mbhame;dm@hsmgdi& spaceEmpiety) tvhémadvaleatly Et\ﬂchéd) toa

Furt her ormati on oncernln e is provid
Wt ger e denog choae Bt Frsat i f st Ser e iipnd
(i.8Ven 20do 1ar petokide lihkdge)) altirygzhofi\thd dpedifidation and claims, it should

be remembered that the term "PEG" includes structures having various terminal or "end

excipl

capping" groups and so forth. The term "PEG" also means a polymer that contains a
majority, that is to say, greater than 50%, of -CH,CH,O- monomeric subunits. With
respect to specific forms, the PEG can take any number of a variety of molecular weights,
as well as structures or geometries such as "branched,” "linear," "forked,"

"multifunctional,”" and the like, to be described in greater detail below.

[0078] The terms "end-capped" or "terminally capped" are interchangeably used
herein to refer to a terminal or endpoint of a polymer having an end-capping moiety.

Typically, although not necessarily, the end-capping moiety comprises a hydroxy or C;.50
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PEG rFVI11 conjugates. Panel A Area under the curve
(dose adjusted). The synbols show the nean val ues
wWo-200868266DNf i dence i ntervals for the respecti VBCT/US2007/026522

alkRGF gk duy! Iﬂmu§ Qi‘drﬁig@st ot ’engi-%hﬁnrfgotﬁor(ef ééllﬁdluc[éaatlko\k? (&5 EmbihBxy,

mean + 95% confi dence intervals of contr of
ethxyapd bWVIPéY)nWelb%ﬁﬁW/lah@?waWb cydo, élﬁtemyelomd the I In
E res,
ool PRED WAAHANES sullBhl il Tib i U IR P BB
foregoipg exei cnieidioned. EMarepyes, the efdOPBing Braywrcen Bio bha gitang.h &he end-

AR S b T LA Rl e s

anfend-cappifid grOQmMmmism(gcapEmcatgledatel tisramounf ordbéation nf the polymer
4
onde Ry (EBr fite PEaoC MBet] % R o BB gqpoted con e

deltemﬁlﬁfemby uging 6 ewiablerdetegtot.hSwhflalglsrieclude, pithwitdiedtation,
a Ie6ﬁ)ETAILEDDESCRIPT(]\I(]: HFII\I\/EII\I'I'IO\I{ c]
‘B)é?SB & CHEUIYTBF SRS PAPRHRPIINE FPIYLRA (5 dves)
mét8] bk, RRlidabgherhdiond, dndake liky, Suitible ddtedidts hrehralet)httbmtesd
to partl cul ar ch )imers synthetic techni ques, active
filgsespectromgtyys. @pg the; as such may vary. [0075] It nust
be noted that, as used in this specification and the
[oot®i ns, t Nen-ﬁhtﬁ@llil atcunigTsvitharespedtad a ‘poBntdr ot Waér-soluble
i ncl ude I ur.al ferents. unl ess _the. cont ext cl earl%ly
a

polytaer gpeans ppemgs e in ¥ ERdirety gy not fonng innatirg A noRatyr
occ®inY FElmet G HEQDIBISHONhE nRY), NoRdveB Somihlonésr ¥ sObunits

nore of the sane or different poly mers refeg\!gnce to a
orpegiony gl whunipthatare pefurglly P?@‘I“é“geﬁm opgat e guerglbpelymer structure

is h¥Oro@d iARhRrof the same or different conjugates,
reference to an excipient" i ncl udes a single

exci pient_as well as tl\go mpr.e of the sane
BO

108801t er entlhesempmast-golu ltyppgr 1} Ry P Wélj‘at I‘SnSO luble in water at

roBRSGhpdPARE. q@gwsﬁﬁh Wa%-sbllﬂsleﬁ)b%ﬁ:ﬂ tvill RMBHH 20 TeasttaBut 75%,
foll ow ng term nol og be used in accordance with

mpwreferRbliat Ioat Sbak 82%ich élahtbtéflﬂéwme[dcbwlﬁ samppsejusion after filtering.
On que)gﬁrt Mélsen & a@t-ystedie F@?ﬁ‘rer WAl prefehvlyana Gait@ebut” 35%S(by

used "herein, are nean enconEass any wat er -sol ubl e
Y

weighty gadettly inswrerosiptrayreferpplyi at aaptypboyspls (oy wveighd splyble in water,
stfiHRSE ?%@&le%ﬂd?lt Y605 C@W@@Lﬂ) OGPy hEe aweﬂfrﬁtﬂe L Qirtigbly

structure "= where (m
ahgpge&ﬁ"/h@}ye)yqqght):@@bm @mathc [tysl @tgl more preferred however that the

iR RFR PSS i ARt

tha sater-balelle polymer is completely soluble in water

[0081] Molecular weight in the context of a water-soluble polymer of the invention,
such as PEG, can be expressed as either a number average molecular weight or a weight
average molecular weight. Unless otherwise indicated, all references to molecular weight
herein refer to the weight average molecular weight. Both molecular weight
determinations, number average and weight average, can be measured using gel permeation
chromatography or other liquid chromatography techniques. Other methods for measuring

molecular weight values can also be used, such as the use of end-group analysis or the
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di spl aced. Wien the PEG further conprises a spacer

nmoi ety (to be described in greater detail below), the
wat@s®swenpri sing the spacer noiety, when covaPenub3007/026522

e i R, bABndPdint
i R R e R b
elgviatien, or ggmdtic@resure)oip dgterming dembdriakerged) morfﬁrlwsimor thgase of
r

PSSR i oy f DAL R LRt N
molecularrvadightr Thepr[lymap pf thg' invgnlmcupge typdtaBppdlpdisperseThe, number

averan%PoFecﬁa{ ﬁg@gl ap t%v%fc' h?a\pera énngrlecu a%velc gg@hg&l%em are not
eqQhD, @b@sﬁk&ﬁ@lommbmmsmrof ﬁrefdfdlﬂjfl lessampneai:tout 02, more

ProBRpbebS P T PR 1ERR B0 v sl mgpe

préfRABB1Eds@BansbOI 1805, Al Mot pederably lds@han about l @8k ed,

"mul tifunctional,” and the |ike, to be described in

greater detail below [0078] The terns "end- cappedp or

"termnally capped” are interc ably used herei i to
OpBer {0 AS UeaH TR oo BB G162 pOIYE P YERA ROt

fufAnSIBRAIP Td1sbRipRds¥nted ¥ 'C@be" o@l-@d@@m} 43@dell as moieties that are
necessarily, the end- cag nnle conprlses a

deﬁry@ﬁvgy( 9f zbear@xybgaqlﬂ d}gg}) atbves e 1nge ﬁﬁr@gle,d)‘rotected

cafil YRR THhOD el Bifie Lo gl%ar‘T’S1 KOs bfhevise, TRIER Shrboxylic
et hoxy and benzyl oxy), as well” as aryl, het eroar yl ,

acecylerlsdesnet elp thperid, fommdut rrereﬁmaémg eterr@ad progagted forms as well.
?’t ﬂf %rot%ﬁﬁi%?i’gugg §fted ?&Q%Mo%ﬁ%c%d%ﬂ? U@E; fuhttidadl group

foregoi ng are envi si oned
deﬁ,@‘rl@d \herlem tefesersn ds wadspo Keape L., SBROTECHYE BROEPSINIQRGANIC

SHERECPSBRLR EPYRGE A RgS,capiageqig v comr e

end- cappi ng group co rising a detectable | abel, the
[08%8unt ofThe s repetive” andd agtBipdwhemesed in qompngggTevih a

pektfeuthr fu@ﬁ%targ 3 er@fgt 10 rehdHyvE ra.g@tl%rtsa? ﬁee!ﬁg Gl teaagrehxyn@rm an

I's couple eterm ned sul t
eleptropluiteqor a n8oledphiilaloe lagotherahaletule. \Mhtldnl@ i1t canirast tathpgagroups that

I‘Cﬂlllg ﬁrtr% gartgl%?tg Qr%t{l? chﬁ}‘gét&gf r%zicétg}?' ?ﬁdn?o%ts ‘E}F&Qex‘ @ r@a@?(x QE a

'hbmdmmadthawnbgﬂmphs and t he Ilke Sui t abl e detectors
i nclude photoneters, filns, spectroneters, and the

[Obiéﬁ ly [ Oq{xglermbb&ot%@t]é{lm ﬁré%g@fﬁfﬁi@w,’nﬂ;d " .ott&ticfgxﬁgﬁ?t refel 1o

mer or wat'er-so meanS a po ‘
the hla:tsenrcﬂ of 4 moight (i.e.ethg prageatiog gfoophidiati preveatsior blocks reaction of a

parlltg)(irt]llar %ﬁe%@éllyyrﬁ&%gy [i[nlcp(gtap gtjo}{]gﬁ{ Ig{)leME il der 94%5}1 r%%lctlon

or nore su
COIldlthIlS The protecting group w111 vary dependmg upon the type of chemically reactive

functional group being protected as well as the reaction conditions to be employed and the
presence of additional reactive or protecting groups in the molecule, if any. Protecting

groups known in the art can be found in Greene et al., supra.

[0085] As used herein, the term "functional group" or any synonym thereof is meant

to encompass protected forms thereof.
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or portions of a subunit that are naturally occurring,
so long as the overall polyner structure is not found
WO oosagasse. [ 0080] The term "wat er - sol ubl e pol REOBUS200%026522
[008¢] PO! YABE (Rt sHaSer 8} WPARr nBieWR Ry used hdr&RM refer to an atom or
tenperature. Typically, a water-soluble polynmer wll
a ¢qllgptian of atpms| optienallyisppearing bgtwisert enepnaiety padpgpthar. Thegpacer

¢ 0 . . o
mER0L m B ey sEBPPRLY ERP¥nd G BRR St
hyslodlyzable oniehdynptiedlbrralehspbledinkages.east about 35% ( by
wei ght) soluble in water, nore preferably at | east
ut 50%{: i " in I8 j e :
"’8?& er abl’gf( e r%%/%l( %SS“S&Q%‘&%‘%‘? ] %&F*ﬁ‘k’%ﬁégg?lj substifuted
alkylj 4lkenyb sebsprusddentieeinlyly abidyexl{ sugmtewkml,g:ml)ané sthshifugedianyl.

water. It is still nore preferred, however, that the

[0081€" - SolWhl g @fékyﬁ%fhfygfocﬁlawéha%é%péémy YB3 o bl%edﬁbl £ 20

in water and nost pre red that t'he water-solu

atpob ymiength.sSuchrhytivrarbon egingisreprefsrapiy oy notngodagrily saturated and
] . ;- ; i
m%@ F@&Hhﬁleﬁj \Q‘tﬂhtlgtﬁght Elﬁn{, Qﬁh&%ﬂﬁéa}ﬂlg str%&%ﬁﬁﬁ 1sgﬁe}L:féH‘l‘:§

olyner o nvent’l on, °s P can
Exenplary sl groupsiindlade methylnesbyl, propylalpsylnpdngd Ll -srethytbiutyht 1-

[ L ah V | ul.ar . .u b |
ool R AAG0 BRUBE. o us bR ol o) BRIAMISA when
threefoe morocaton aengdre referenced endriviwecalkgll wei ght . Bot h

nol ecul ar wei ght determ nations, nunber average and

yhght av €118 ' e [

IS e oor ey s SRS TR BRuHeht g roBEt HERLA aoms,
artdgudyrhecptreight biaimenr bremthekiss $xemphibedstyr methylnethdc mbatyl, iso-butyl,
an\ﬁe%{g_%t yal ues can al so be used, such as the use of

EHe” t6’u‘p anal ysis or theneasurenent of colligative

properties (e.g., freezing-point depression,
[0080]] i ng- Celvalkyle vedtrs bma saturated powrisatuptedsyclicdydragarbon chain,
. determ.ne n r_aver age I a i rt
i RbF% B 0o LIRSy U 30 ARGt e R B o B g 12
carbacanored, mord preféetbly rionebowd gintonav@nsage nol ecul ar

wei ght. The polymers of the invention are typically

ydi spefSe.. (L.ce: ; ayer, ' -
OR81S, 2R et IR P RLE RSO Al no
maleeulpare gpjigally nonpresdiv's siithgthien fungodnati gropps wintayned alithgsthe
mofemﬁg eferably | ess than about 1.2, nore preferably

esSs 't han about 1.15, still nore preferably |less than

about 1.10, yet still nore preferably Iess than about
[0092)5, andhaterm "svbstittedlayin, fg sxarmple, "atbsttuted alkyl,” Bfers to a

moiety (e.g., an alkyl group) substituted with one or more non-interfering substituents, such
as, but not limited to: C3-Cs cycloalkyl, e.g., cyclopropyl, cyclobutyl, and the like; halo,
e.g., fluoro, chloro, bromo, and iodo; cyano; alkoxy, lower phenyl; substituted phenyl; and
the like, for one or more hydrogen atoms. "Substituted aryl" is aryl having one or more
non-interfering groups as a substituent. For substitutions on a phenyl ring, the substituents
may be in any orientation (i.e., ortho, meta, or para). "Substituted ammonium" is
ammonium having one or more non-interfering groups (e.g., an organic radical) as a

substituent.
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[0082] As used herein, the term"carboxylic acid" is a
nmoi ety having a -G OH functional group [al so
woemsessnt ed as a "-COOH' or -C(O OH, as wel | PEEUS2007/026522

[00®3)et i es vh{Aky aLfe B hV@tR gx%ﬁp,%he?m&ﬁnmkyﬂ dr SubGihehd alky!,
such derlvatlves I ncludin or exanple, protected

prefarabbx@-Co abol @2, Mikexy, @rgwfs Bropiilexys Garaktetce), marq greferably
_tch@%les ot herwi se, the term carboxylic acid includes
only the acid form but correspondi ng esters and
rotected forns as well. Wth regard to protectin

[08940ups swuistused leagin,g alécamxi sefars to adlerarehecher unbiangigddpydrocarbon
grg%tp%j tgrniglaggl{SQF &nﬁ% mnqg Qﬂ%z?s't Gme Jo%f)ﬁrb%ﬂ&‘ eEke?nﬂTeﬁr? Qlkenyl
inEVAETMEBDS ligitatioBtithdngh n-m@nmylvvspe:ypma nSmﬁ@yl mcbu,tenmbw
nms "reactive" and
OJ%&rﬂecjegzldtmv&%gg saggﬁller%ﬁ{:onj unction with a particul ar

functional group, refer to a reactive functional group
(0098t r eadhs tarmdalkyyylivp q%e@her@meeﬁersd@hbra@clmd 05 unbranched

h@go%%ﬁgggiohg of? toa{]%%t Euﬁ% Wotainiiyl léa§t dnB «HROLSRS

oups reqw Y strong catal ysts or

E)tdrrg:ﬂﬂry aikmrl atducbzﬁvvithcwd:imn@nor@@ﬂnmh whutynyl, se-gentynyd, octynyl,

ac angilso?rth "nonr eact ive" or "inert" gr oup). [0084]
eﬂ']né' er s & pr ot ect ed," "protecting group,” and

“protective group” refer to the presence of a noiety
[0096]e t Hangt meastone gr gpwwpgmathatngpreevmﬂ%or&rcom eehon atoms.
r e [

BT E g B b PR LGELL N JBRGHL mssd o
biplomgll. t Arghsngs Tirey a}baodieefu:ted g unfusdpyithi drie ov aroye d@behmrmgtrbon,

f c le cal rea.ctl f Li ou
e R e
arbRa@ineyeinl mméqt e, pttréséerhcaad ecB fcﬁﬂioilmeaomaktrucaae tangagniog aryl.
protecting groups in the nolecule, if any Protecting
ki B ,
0B 0> [O6BraAY HEnGhebEp SRR e REP Relpine
prefecabpy’ Nc(D a8y orsa/combymatioh etreesff. Hstemaafrhnngme)ndm’pmﬁlsed with

rotected..f t.her ‘'spacer" or
O'fg’soﬁg@é‘?cyﬁ{}? 5%‘55“ {08 EE%‘&LWE% L ?r eé?ag’? 8> an at om or
a collection of atons optionally appearing between one
[0A®8]et y aritemoydietor "Ifd:teros:paic'émemioet pemorengbef 5-12 atoms,
prs%: ya@?y&l oglogllai % ith : 13 vgirttg uy 121%30 eatlg?l%é ﬁ?renrahax% charercltemgng having at least
otfeqingasmbiviich |1snkmg esrbof. Oth&Fe}reAhefémn@ammlm@c{;ulfmi bxyaen, and

.used herein includes, for exanple, alkyl, substituted
nitrogen.

r-'P

[0099] "Substituted heteroaryl" is heteroaryl having one or more non-interfering

groups as substituents.

[0100] "Substituted heterocycle" is a heterocycle having one or more side chains

formed from non-interfering substituents.
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al kyl, al kenyl, substituted al kenyl, al kynyl,

substituted al kynyl, aryl and substituted aryl. [0088]
WO 2008982667 ef ers to a hydrocarbon chain, typi caPClUs2007/026522
~ranging fromabout 1 to 20 atoens in Iength Such
[0 10t]y dr ocaftBienraphile'hefas & prioher atmhyomqllenmn M@m&ahmway be .

t rate and be branche st r,ai
* ionico MR CIEG RSN SPRGE L erish 19 Qg apable of
t%ﬂﬁﬂl@hﬁ( 1@‘!, le. 9roups i nclude nethyl, ethyl, propyl,
reac tyl pecntyl 1- et hyl butyl, 1- ethyl propyl,
~3-nmeth Ipentyl and the like. As used here| n, Ig_}%
[0102]ncl ude'%p}eqpbdﬁ kgﬂferm ioR 108 atos onenllection efaH 0’315 may be-

B

: 'thhaﬁ@lésm-o;imﬁ may be strai ght chain or branched as -
exenplified by nmethyl, ethyl, r-butyl, wo- butyl “and

_tert-butyl, [Q090 154 t ed
(0105 nomh iphysiclogighy ﬁéﬁvgfeo@%mal?géﬁ hyaroRr ARl bongs
relatl%lgq&%ll bolnl“l'?l?ﬂ rea@fs With (atef e, i hgreReedmdePpiRfsriladital

‘ e up of to about 12 carbon ators, nore preferablg/
condBions. abotmdelowawfmndn@hzdro{y@@mvatemﬂl flenead het iy on the
geneng lﬂtfﬁglg%geeco%get%xg S cenipal grc'onll%@lt ’als%?l%@ Lﬁ&ﬁmem!s%tgched

y non-reac
*to théseREftrQ ARIMQ EXeRsplagHydiotyadblei Holﬂdfluichﬁlenmlt @pehat limited to,

0092] The t bstj t uted'
_carbc[o@lﬁgg ]pqterugwgrgmgygtgp Saplléyd;ﬂg acstai {O(‘é‘;ﬁg?if) etgef, imine, and

rthoaél@g group)  substituted with one or nore o .
e ot I'nterfering substituents, such as, but not limted

' to: C-C cycloalkyl, e.g.; cycl opropyl cycl obut){
[0104)nd t heAI"rﬂeasalblallmka&e"gﬂdmlqsdmtes nesflingited, o Bh1O %ﬁea"y

cleavgﬁ%‘l{owé ¥(drol§'%gbq & gtﬁ%(l glrl@ r'arno ?léh%ﬁ%lémalg)“ Eé%adallleelmgg n’l‘lms a

"releasableslinikapé cidl adinkhge that ray indeagd eitheohpdrotysismr eleavage by some
~non-interferin rou

othei BT (e e ohge HBraR. SFichehaly4ed: B scalaret; 1 g forth) |

’undep gh% Q%llfal%h@x'ﬁbﬂ | Pot dixhmPle; a Weld&@abléfﬁﬁl&geﬂéarﬂﬂﬁlé\l)ve an
tituted amoni unf is anmoni um havi ng one or. nore

elxmmgtnon teaet:qnethptdgxs grhggspgbsgrgctgm of@,prgqogawr % qndgm@alply hydrogen

Y lh%f@%&il%{&ggi{ Fgflpléﬁ%&{sl efdife C?S" f:l%aﬁ%ﬂlep}ﬁle( g g%honymous

-W1th6I"d@a@dbw1ml(ageg met hoxy, et hoxy, propyl oxy, benzyl
etc.), nore preferably

. [0105] _ An "enzymatlcally releasable lmkage" means a lmkage that is subject to

degradatxon by one or more enzymes

’ [0106]‘ . A "hydrolytically stable" linkage or bond refers to a chemical bond, typically
a covalent bond, that is substantially stable in water, ‘that is to eay, does not undergo . . '
hydrolysis under physmloglcal conditions to any apprecmble extent over an extended
period of time. Examples of hydrolytlcally stable linkages include but are not limited to the
following: carbon-carbon bonds (e.g.,- m_allphatlc chains), ethers, amides, and the like. '

| Generally, a hydrolytically stable linkage is one that exhibits a rate of hydrolysie of less
lhan about 1-2% per day under physiological conditions. Hydrolysis rates of repfesentative

chemical bonds can be found in most standard chemistry textbooks. ‘It must be pointed out
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C-C 7 alkyl. [0094] As used herein, "alkenyl" refers
to a branched or unbranched hydrocarbon group of 2 to
wa 300882669 i N | ength, containing at | east one dpoblU82007/026522

th&%{im 1@%{5%% h{awm aghiy %Ml}%gfét dépbﬁﬂxﬁgﬂﬁ;&oﬂr&or

et heny pr openyl,” 1'sopr ope
examiple) edment andineighboringe¢ans/and anémnadmléwys Oafn@if qréhigary skill in

th% ah %arb& Q-%Er]e ﬁbﬁx&? H)eﬁ ﬂ.hkk%g%l' la(?n%sis yhcea"ll Is&bf% %%e[ g

Branc ocarobon-gro
hytibolgdablesn a giver nqtthgt bg,dot a(ampteg plating easkaggfcenttamum molecule of

R B OH AT SOV
plﬁ@né@drﬂhmokﬁlgfﬂ' 6%0 mﬁleﬁhles resalrisg ﬁrglg tk;e: clemvage A(fﬂacmﬂe molecg:e)
Ofs Fipfacics Ryn e Gditney SHL T hE ad orgerimipg el =

gi0én likbgs@thond & HytrddytiRhiyIsthble 6¥ byldrdliak caRyls@bs asebe
fused or unfused with one or nDre cyclic hydrocarbon

ORGT 21 e o R RS 5 AR a0 BT oty

adiivé @ge)it"(aee ed infércHangAibB; heafﬁﬁl asdart defide} to ileRids aily agent, drug,

structure containing aryl. 097] ."Hetero IS a
cRAIT BB LR T S G REBViA P GPaSe G -orten
beReRdifl eflcythht cabe @émenstrifed @ GOITHY iR Bltto0 ITHidiE18Es -food

Fbteroaryl rings may al so be fused with one gr npre

supplements. g Ba R BFeutipalt drussyRrptets, vapgines, Fitibpdies viiagpipp, and

othérigeficid 928Ls. "AdaL6d RG¥a! BeseWrms MEHRE Rl hisy lg@ bgically or
one or nore rings of 5-12 atons, preferably 5p at ons,

pharmecolsgioally ie Suhstaesthat rednceya lnealivad P@y@ﬁ@f%@feé? ingrpgtient.
having at | east one ring atomwhich is not a carbon.

[0ogf er r edphfiatRatMyctdpebledRcipiehi” Wr 'piaxi R BticalP deceptable
nltro%g V! [0099] "Substituted heteroaryl” is
f

CHRREF anwéwwgt ptcap be irshuded Bribe FRmaposiionnef the Brypion and
thatscaﬁéebﬁwfrﬁﬁﬁm advdsbQ0icolsHba ittt RAndphRAOCYCl €" s a

het er ocycle having one or nore side chains forned from
non- |nterfer|ng substituents.[0101] "Electrop | e

[010%ler s t oPhamacsiogisallyelritye apgpnte c Physiplegically s Ctivmaloum "
aﬂaa%e%eﬁ&any effRBVE Rbodr £k a§ddNiRRRhAdgeatil# AérEin to ineln the @mount

center that is electron seeking, capable of
of a polymer-active agent conjugate -- typically present in a pharmaceutical preparation -- that
is needed to provide a desired level of active agent and/or conjugate in the bloodstream or in a
target tissue. The exact amount will depend upon numerous factors, €.g., the particular active
agent, the components and physical characteristics of the pharmaceutical preparation, intended
patient population, patient considerations, and the like, and can readily be determined by one

of ordinary skill in the art, based upon the information provided herein and available in the

relevant literature.

[0110] "Multifunctional” in the context of a polymer means a polymer having 3 or
more functional groups contained therein, where the functional groups may be the same or
different. Multifunctional polymers will typically contain from about 3-100 functional groups,
or from 3-50 functional groups, or from 3-25 functional groups, or from 3-15 functional
groups, or from 3 to 10 functional groups, or will contain 3,4, 5, 6, 7, 8, 9 or 10 functional
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reacting with a nucl eophile. [0102] "Nucl eophile”
refers to an ion or atomor collection of atons that
woryslogesoni ¢ havi ng a nucl eophilic center, i.BCT/U82007/026522

gr&ﬁﬂkﬁm &19%%@ eﬂfg.gﬁn@ﬂane%ﬁmrmhgag fxﬁath%cmgaym&onal

ectro ysi ol oglca | eavab
gra@swehthmabthaeihhgldhpnhgm (B¢, fmm&l@tlanal)sir dtffev@F g.eweak

eacts with water (i.e., is hydrolyzed)
hek? gal‘gfrlm&ﬁ’é}g ‘ol ogi cal conditions. The tendency of a bond

to hydrol yze in water will depend not only on the
[OgEHer al t'Bpachksd,"|in rifergecedo theeceinpigy enpyeredtrnetiref @ pglymer,

S R SR ok i ook
pq‘lyxﬁerl airms, t3qllb;)tme;r agay, Egmghm em@lsg golg:qgh@mph&p@y@glt agms or more.
O R B ra 2 BBl o pol PP MBI oFRRE o e, which,
for thelputp@ses diithe ingentiod, id ¢ambiterdd toopossesph yimicoire glsmadt frpm that of a

| e bond, a hydrolyzable bond, and an
br@?’&’?%ﬁ@?”@ &y degr adabl e |inkage. Thus, a "rel easabl e

I i nkage" is a |linkage that may undergo either
[Ohyzjr ol ysiss"dendrithera vadmmdbitic pdpmeos hglobulac lvea hm@i@egse

ze aci d zed
B OR L PR S g L OB L AL Ry S roguar
branchin’;gl ;ﬁ&&ablne whith idp@g@inits eiat édeti ﬁbl\tﬁblﬂﬂ a &tanch peéihi. d)bndnmers
action th t has a base agﬁtractl on o{
“g“r‘a‘éhﬁ‘ei‘ {24 RICRRFUTGY asa&%%ﬁ“cﬂ’a?)‘ atign, “H%E‘gdﬁ‘?‘&‘/}‘?fﬂ“e
fr&ﬁroqgrtylﬁesrom[wﬁs herein, "rel easabl e |inkage" is
synonynous with a degradabl e i nkage." [0105] An

zymatical |y releasable |i a lin
0TS <t T R at DR B e UL SR diand any
cdrRdRRadindsalityshisaharédfcal |y stabl e" |inkage or bond
refers to a chem cal bond, typically a coval ent bond,

i's antlal table.i.n water, that i.S to sa
04885 nor TR E kY SRS Rt L iR Bine B & B0 o
con@itidh tha® G He(prareytea ppfrenéda&y ®Rineixibtedtion oY @ torgigatxdseneledtd

erlo of hydrolytically stable

?‘ﬂ#?é‘gé%cfl‘fd{?ég‘gfhg Bats a&ﬁ Slimted to the foll ow ng:

car bon-carbon bonds (e.g., in aliphatic chains),
[0e¢13]er s, awiuwdedheraind divpaeleadeaate” means a rate (stated as a half-life) in

which half of the total amount of polymer-active agent conjugates in a system will cleave

into the active agent and a polymeric residue.

[0116] "Optional" and "optionally" mean that the subsequently described
circumstance may or may not occur, so that the description includes instances where the

circumstance occurs and instances where it does not.

[0117] As used herein, the "halo" designator (e.g., fluoro, chloro, iodo, bromo, and
so forth) is generally used when the halogen is attached to a molecule, while the suffix
"ide" (e.g., fluoride, chloride, iodide, bromide, and so forth) is used when the halogen exists

in its independent ionic form (e.g., such as when a leaving group leaves a molecule).
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Generally, a hydrolytically stable Iinkage is one that
exhibits a rate of hydrolysis of |ess than about 1-2%
weesosasassunder physi ol ogi cal conditions. Hydr oPgEUS2007/026522

[Oﬁﬁges of 1h 612 égﬁtﬁwcﬁttﬁevﬁes% c L R@ﬂﬁal&@@re@@gnflz%l Richt | 'tH%

t standar em stry text must be poi nt ed
definitiop®f RE@TAbK EDVigedwith rqsmaogme IS@NHEPIOh formylgripapplicable to the

sah’le%ﬁ%ﬁg re%eﬂecpﬁ f%ﬁérgitﬁ%ﬁg ,Q(rgésk Y Snfke ddié&%?#%é@@ée. !

ng-upon cent and neil ghboring
atons and anbi ent conditions. Che of ordinary skill in
[04HY art cwpreleeushymitated, ivarérent invegliomrepmiriske@eiong othenidiings)

or hydrolyzable in a given
Cdn@ﬁ? [’ggi{éé If%gérag%%ezﬁﬁc%ee' pl aci ng a |inkage-contai ni ng
nmol ecul e of interest under conditions of interest and
[0820t i ng fBsfore desgubing examilyrn coniyesites of éhegnventipr embedigats of a

w?t soméjf%l - atrmgfmu%ﬁ# g?o%lpegﬁalﬁl (Lf rﬂ&cﬂﬁ%&hﬁ Q amlno group of

eavage of a sSIn er approac knmown
art asttlt/hcgsaat toffornr alieleasablesluilage, isuchtase carrbtamﬁtgrhn&meewﬂi b digpussed.
whet her a given |linkage or bond is hydrolytically

[ﬁﬁﬂbl € oert)l}/ %QACY&)aabélgeng\?%fxg%ﬁ%gtlﬁlﬂﬁédeacﬁ %Q?l;ol;ﬁlﬁ@ polymer

terns "active agent aci lve agent and
(' PG PENOGiand POL YA ¢amcompyjsaany pa erselyng as the polymer is

e l e an
T
waexsalubde pdiphepioousedesirsambeploaexmaptd, odiecwater-sadyble polymers
sui% Q%{)t é:rlc})%llyﬁ] éler?ecr;%lyctoh gial%oarréf ?’%ﬂ gog o RS 31% aﬂy?gle{){}dé/s'r)]ﬁ O5ulh as
paly(propglent glyedls("PRGUY quoplnmrmfrmhylc\naglycnhmd pamyldne @l)esl and

N A T s L
pd B ABLRNIS M EBAdrYlaRY, o MEsaSdhaE ded)) @ely(&laydrpipm@egol?(VInyl

| ocal i zed or systemc effect in a patient.

aleqhioh)y Pﬁhﬂé\%ﬁl@ﬁfqeypoé&%ﬁhgﬁ ;@l@aeal%pmpgplme) sugll as described

in PRAFABE R4t 5 689 334, At RkARbIAbIS wym%f Can'tRfaHosndpBlyfer,
exci pient that ‘can be included in the conpositions of

caphbynien\terpelymisT, aperandom bl@@la@éxm%ar@i rgrdom blark Pelyperefeny of
thte ‘Pﬁb%& QP %aéhn&i aShdtet- s‘bﬂbte'}%lﬁ@etr 'cﬁf‘l;e hr{egrl 88 can also be in other

col ogi cal g effective "amount,” "physi ol ogically
foerh$ €ecg. . branched dorked, andhthe'likpdeas aypikd be ﬁ@&ﬂbey«i lmﬁfré@t d%ﬂ below. In

th Igngg{t of E&Sg gl%Feqlt bvﬂh&ra%@agﬁ @t%&furg ear»%tgr Loy a%as from 1
anopunt of a

mer-active agent conjugate -t plca y
topbewtsf0 térmia. phar maceuti cal preparation -that is
needed to provide a desired | evel of active agent

(0325} O CORINBALE WHErd BE pALACHS IR LA Rhiprisks Avo or more
water-soluble polymers, each water-soluble polymer in the overall structure can be the
same or different. It is preferred, however, that all water-soluble polymers in the overall
structure are of the same type. For example, it is preferred that all water-soluble polymers

within a given structure are poly(ethylene glycol) polymers.

[0123] Although the weight-average molecular weight of any individual
water-soluble polymer can vary, the weight average molecular weight of any given

water-soluble polymer will typically be in the following range: 100 Daltons to about
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target tissue. The exact anount w || depend upon
nunmerous factors, e.g., the particular active agent,
Wmh(msmmpﬂ)nents and physical characteristics OPCT/A82007/026522

156"@0’0@&}6&{& : % lpp«frg Pﬁg@st h@\peve} ”ﬁc@&lﬁ%&’a@@%bﬁ@ée molecular vsaelghts

popul at 1 on, ohsi derations, and t
inghe follewdtigl xyngse inl gtegamgervd drobydb@n@ff@fDadmnh tnabyutékQODlDailtﬁnS in

th% E%lg@ ro¥ ﬁegtgﬁs tggrll %nggl@o s t@ gb%qlfrr(ls U %t?}e@, %F%ni ?%{gg bPfrom

ava r e evant
aboui6,00d Dalednis onatioit $0000HRal masttie e rafge af fromyabent 106990 Daltons to

SBRLHE RS Dol LA T0 AR L Ao

inthe thingd &ff festh abdvti20,0600Dsltdne Ittﬁdtbopt‘)*@{@ﬁ@r&almt lin thepangalof from

TN ST PN T T

alghu® umsoooqpan%ﬁ@ R e Hngk WP EbinBaht 29[0001 PaltorIto fals@mlﬁo 001)
10 functi onal groups or will cont

Daltony; i theygnge pf drombehont? SRR o %Pwelslﬂé’f‘(}ﬂ?é ronsjnthe range

of #HoliEBOIDMBA (0 aBAGIB00 MRAHSS; f tROTaMBEE] a‘b@t\(ﬂ 429 Ua\hﬁns to about
functional groups contai ned fherein, either

t he
49, POQDaltans;rip Hefrangetof abrut )44Q)pal(gq>qs]¢t%?l§wf 3Q ﬁ)OOeDaltons and in the range
of'Eb:f 59&1& 48060 DRRGHs ko aldt ilz"d 000E5AHARL Eithr an}l' Qvé@&%ﬁm&le

to the geonetry or overall structure of pol yner,

polgmer, BE{%@ hpongamelepalot wgglzt ip pnresrreorg of @ﬁ@rrangﬂs BES. prefmed

br anched oI ymer nmay possess 2 Jool yner arnms, 3 poly

[MR#s, 4 ‘amgt -avgrage mpobsplag pights dorghe yn@rscdvb%%polymer

t
1n%f11dggl;o%t 166‘&15;%5 d’:'bs&l 20 IjaF Bfs, ngoul't] B&H)Xltcﬂg %8&&1%0 Dﬁlltons about

ynmer is a Itic ymer dendr i ner
44Q)Ealtdme abautH08 Exltois, almt ﬁ@ﬁx@aﬂtqn@,rabomﬁoe Shlipasentayt 739 Daltons,

t
alple? §&)S]§alf%[ng %glftbﬁ() f)éfu) 5%((‘1{ 1 t)g(? ﬁélgr%lg’ra}btg:&tcl%pdg{ I?}ann%??, ?ls)out
2£0@ Dalvaris gaboutsd, 248 Ihaimd|abpar2§@0 rilalltyme pbgun 34A0 Bhlteds) about 4,000
D& ndSabo A{Q(ﬁ) ]ljeag s ak) ?t é&nﬁ)@ Ifflalt%relsnt %&t r’;'] fog(;}] lalttpr{%lhtll’b:ogg %gqo
Dulmﬁssatiohm O(H)alnzhtoﬁs;rabbmtm,(loe mlltbna abdut @,60@1 Dalt@snatoun&0@0

oS e SR b R ARREL bR B 1200

Dai@fSabohit mdo,wnnmsns Bt 34,080 Da&ms alfouﬁtﬂ | aiodD4leas bt 16,000

oS e G Sk T oRE e g 3 2000

DalRéts] &5dhs 52, 500ﬁ§ﬁ1t§n§ @but 25 000 Dalsr b MO0 RilioRY ab&u 55,000
Dglrton% ﬁ)rc])gt 4{0 000 Daltons, about 45,000 Daltons, about 50,000 Daltons, about 55,000
Daltons, about 60,000 Daltons, about 65,000 Daltons, about 70,000 Daltons, and about
75,000 Daltons. Branched versions of the water-soluble polymer (e.g., a branched 40,000
Dalton water-soluble polymer comprised of two 20,000 Dalton polymers) having a total

weight average molecular weight of any of the foregoing can also be used.

[0125] The polymeric reagent used to prepare the conjugate will comprise at least
one water-soluble polymer having a total size in the range suited for the desired rate of
release of the conjugate formed therefrom. For example, a conjugate having a relatively

long release rate can be prepared from a polymeric reagent having a size suited for (a)
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condition that can be prevented or treated by

adm ni stration of a conjugate as provided herein, and
WO p@BOsEs9 bot h hunans and ani mals. [0115] As UBETIUS2007/026522
exE&xH?d arcula%y Bribi&th FaaRe 5@&@ R ﬁoﬁ%@c&rﬁﬁ@tee%@(%) a

a I h which 1? total anount

mpdsiratels rram@ tri W %@éawe ebthp sResice é;b¢rnted1 frgylstb@ﬁ?nmaate upon release
fr%ﬁe %njpgotg LIEWRENNR A fJﬁL ﬁ@\%ﬁﬂaga ROJNBBI 4 rdI &3¢ A then the
pdyhgegqeagent \ymdésmrqab:eua\@larlowmdmrwwngr may not

occur, so that the description includes instances
[OW2&r e t héVixinracRE® isamerbasgbe watsr-snheblé padymertdn thie@pkymieric

d d_h {
re?%?e%fc' theoI; G %IBJC%IT %cf/ﬁgpnst?se a %u (5 Iop %OéﬁZ%HﬁE ﬁ‘JOQOIPng(L Q8ﬁ§@ﬁ20)
mgmma Idbpendmg e@n\whenhd PEG Imadecﬁged] iAs usdd tholglbutt thealescnptlon the

Pl tieechE s Ep iy toe et P rgOGELES hen e
valleeofita) @geﬂly&XHSS\t'ﬁhm Bné 61&nbrﬁd»éﬂﬁlfdﬁﬂtmg falﬁgés fromm to about

NN TR S TR T NE T —

22405 SbA ,136 to 2pb@080,FRonk amgmsztedb@dtamm H@m about 450 to
definition of a variable provided wth resp

atopt L3P, iram b 3796 20 T3 reesaiont 165 t AR 31, rom about 660

t0%4BEW DB E HFoRPARLEDSI 1B aboul 2T 38 vﬁ%ﬂlt abhil 198 kbl Akbut 2TH0SEEmtaBEut
cont ext di ctates ot herw se. H%P(AS previ ousl y

90ortaplent 27 apd Eamaboyt 28R tQ %hﬁ’%b Eog any givesheplignerdp which
thE | oM Gihr @91@11“9 ﬁﬁ(ﬁﬁl hay b&;glbﬁ tb %Et@ﬁﬁﬁ@{h% nlufn'ngad}?epeL&HgZ\ml

Before describing éxenplary conjugates of

(ien\Enby dividiemthe thtateveight-everegammelequlas oreigit ef wepylmer byde
mg\lewg}c‘;,gflg{z%kﬂg ui}arﬂé‘ﬁn?e of reacting with an anino
group o

an active ent to forma rel easabl e I i nkage,

h as [0121]
w@\?tﬁh r esgiéig}?&?%frg&hg?l%/ nﬁgﬁéﬁ“é‘!ér‘ﬁgf%e po ymar "each
nosaienuregénih| With adspent to iecampatiPidityys sitavge randnsn@eda

.can I. :
oG R R (B AR B0l VB bV RN o or it
arpdiey fubstapdegng., gh ymyle)agerm) mabmecs'@i witth kivxpg)hwesr(efgor use

| ...
cj&bw%}mn%%ﬁ Bﬁtienb ou%e mn an deilgtleﬂ eeﬁ%étgr sy %‘% ulﬂg%d([:f‘)g Ia Sc(l)lmcxan,
e.g.e4 phiysethnt Vislsresyrot gb(mhkmhmnegrmcdg&) éhpstame d¢hcamsidered non-

1n8‘1?‘|§%%$1{1§ s?)?tetbg f%)%tgn%l %/ogg::())g%ta a{uﬁtg rnsc’:e (i)n co%}lg 1|o§ Nth
living Mdsosafoesthd padduod e immyrelrydpohsaye. Qyﬂkdbmdlﬂlﬁ df antibodies) or, if
pol y( hydr oxyal kyl nme hﬁlat . |.am

an immune response 1s produce cha respo)nse is not deemed clinically significant

or important as evaluated by a clinician. It is particularly preferred that the water-soluble
polymers described herein as well as conjugates of active agents and the polymers are

biocompatible and non-immunogenic.

[0128] In one form useful, free or nonbound PEG is a linear polymer terminated at

each end with hydroxyl groups:

HO-CH,CH,0-(CH,CH,0)-CH,CH,-OH
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pol y( hydr oxyal kyl met hacryl ate), poly(sacchari des),
pol y(a-hydroxy acid), poly( vinyl alcohol),
w@oelogpswsphazene, pol yoxazoline, pol y(N acryl op¢™Ms1007/026522
ih 0§ I R¥h about 20 to about
AL i Pt £ G A R
1,06@hopol ymer, copol ynmer, terpol ynmer, nonrandom bl ock
pol ynmer, and random bl ock pol ymer of any of the

[0f12’§]eg°| NGthe 5&@%%& rh;lp}ﬁ m&{atdmwhrﬁ)m%yms glg&dD), bah be

i near, but can be in other forns

represgmtsdan brieffpreas HQrPeEG 41 vhera )t l%wwsrqodtﬂéa% thssREGpsanbol can
rebflsdnt il #6810 %Qhkngﬁbg In the context of being
resent wt an overall structure, a water-soluble
pol ynmer has from 1l to about 300 term ni. [0122] In
i nst ances wher e t&ELEBYtEHCHQadd®CRonpri ses two or
nore wat er-sol ubl e pol yners, each water-sol uble

WL Wi [Saisaeﬁﬂ@a@g&;\all structure can be the sanme or
different. is preferred, however, that all

vvater sol uble 0 rs in the raI structure. are.

08305 ave Angier Bpe P BngPabouny BEC et B bererbis iR is
m¥@b8-PEG.OHD| o? miPHY IS, vm twhich oge @ehmas i%ttlid-l&tatiﬁlﬁy @fegt methoxy
pol y et hyl ene gl ycol) polynmers. [0123] Althou t he
£, ofbele rentheg e dla BYdradt giRep-of heatpeiuFtt wlgﬁférs given
bal@t er - sol ubl e pol ymer can vary, the weight average
nol ecul ar wei ght of any given water-sol ubl e pol ymer
will typically be in hefollovvl 100 Dal tons
to about 150, OOOCM% %@mréﬂ%gg however,

i ncl ude wei ght - aver age nnlecular wei ghts in the

whét (@WMshg dekfp&bibovél t he range of from about 880
Dal tons to about 5,000 Daltons; in the range of

l"iq%ﬁ? thgrrg\ﬁ"ag agpg gr bl;??arllc%%d’]}?ﬂ%nw 2 t 1onassq ose E:)scn?edS in U.S.
PAéht B05,080,46D) 84n dlso hehsed asnhePPG pf)rymiir aEm}Leb(arilﬁpoﬂ}I} can have
Daltons to about 85,000 Daltons; in the range of
thﬁ? ' than 10, 000 Daltons to about 85,000 Daltons:

in the range of from about 20,000 Daltons to about

85, 000 Daltons; in the rmhge—€f from about 53, 000

Dal tons to about 85,000 Daktags: in the range of from
about 25,000 Daltons to about {120, 000 Dal tons; in the
range of from about 29, 0BdysDal ons to about 120, 000

Dal tons; in the range of from about 35,000 Daltons to
W@?‘H‘t 120,000 Daltons; in the range of about 880

tons to about 60,000 Daltons; in the range of about

440 ok, tandhpolywara BEGtbadkhodex eledr therseme iondifferent) asugk apiethoxy

po?g(%fét\éleﬁégly%i;tons to about 30,000 Daltons; and in the

R" is a nonreactive moiety, such as H, methy! or a PEG backbone; and
P and Q are nonreactive linkages. In a preferred embodiment, the branched PEG
polymer is methoxy poly(ethylene glycol) disubstituted lysine.

[0132] In addition, the PEG can comprise a forked PEG. An example of a free or
nonbound forked PEG is represented by the following formula:
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of from about 40,000 Daltons to about 120, 000 Dal t ons.
For any gi ven water-sol ubl e polyner, PEGs having a
wonlsosdeay wei ght in one or nore of these rangPST/AR®07/026522
preferred. [0124] Exenpl ary wei ght-average nol ecul ar
wei ghts for the water-sol uble pol ymer include about
100 Dal tons, about 200 Daltons, alfout 300 Daltons,
about 400 Dal tons, about 44Gdektens. about 500
Dal tons, about 600 Dal tons, about \700 Dal tons, about
750 Daltons, about 800 Daltons, abgut 900 Daltons,
about 1,000 Dal tons, about 1,500 Daltons, about 2,000
Dal tons, about 2,200 Daltons, about 2,500 Daltons,
whireint X s 9g@cdaraiesy gnd edsh 4t is a0 ggiyaed karoing! grabp linked ta Gl by a

RO B lna? TR pRR e el iibegyy o me

briBadhirgrerboalktum sePyexBa taabmmmumdunay&omsmrteample alkyl

A1, 3 M R s o

6,B6(,2 AN disclates warichd fOREd PBG sounsyresdapalhle b buse 0 thegrrdsemtsnvention.
about 16, 000 Dal tons, about 17,000 Dal t ons, about
[0183]000 Dalhbmﬁ po@bwtndyggoﬁ@ﬁsdhbm,PEﬂmulectﬂehm reactive

Dal t , t 22 t 25 0 | t
SR A GO BIPRS00 g i PE e han at e

erdiOh fQOPHG L i) SThegleadint Afactd@Grddps tamise atabladito 52, lBT0directly or
Dal&ons about 55, 000 | tons, about 60, 000 Dal t ons,
thegigh f SBASCHBBCHatHCHAS a0 § 6%?636“%00 Dal tons, and about

000 S. hed ver s of ter-so | e
031 o B S o o e SR o B L R oT O
pAGhHTR lthdi%[ﬂi’ﬁdrﬁ&éhg@ﬁt damalse Be Qﬁﬁar%bvitﬁ PnPe6d o mahk or releasable
lug%\é%sﬁg tl?edio Lal I‘,nl@C E gé aﬁ%\é%fr tg% E‘l{?rrg laees%%iwﬁqq%gt Fo?fexgrrrl%e PEG
C&QJveeG Wita8RPlinkdgeinttke U RRG tRat bhﬁusjew td! ﬁﬂdr@ly\ﬂs | Ws shown

nprise at | east one water-sol uble avin
bqlfew Ahis dydralysig resplds inglggagen ﬂ@cpoimertnﬁ@ fra%@wrtéaf IP%(Fremelﬁcular
wkigh€ase of the conjugate forned therefrom For
exanpl e, a conjugate having a relatlvely | ong rel ease
rate can be prepared froma polyneric rea%fnt havi ng a

si ze sui t€HCrEP-PEYextbRded cit chiESHF O

rel ease of the active agent fromthe conjugate and

[00B3] noderGihé nydioBRically RlcdbabR Ialkegssanefl 85 a ieie@saﬁmﬁmge
Ilberated fromthe conjugate 1@% releaﬁe from
B7S

withigi atpgtlﬂngr bagkbeng g)éludﬁﬁg oRateli u@nglg esaresuiitlng, for

edaBlphd, ¥R ¥achios bf 4PARiAS 8nd A BdehlyiheRed, B, DRUCNIREL €1997) Polymer
reagent woul d typically have a | ower _nol ecul ar wei ght .

P{e@mze]_(m a2-a); ,p phate @gt@rdlr%sggqs Kemgdt foF e8Pl by reacting an
alPHoY With @ hodpRatt BRUBOhYEMBbAEC inkages which are typically formed by reaction

of a hydrazide and an aldehyde; acetal linkages that are typically formed by reaction
between an aldehyde and an alcohol; ortho ester linkages that are, for example, formed by
reaction between a formate and an alcohol; amide linkages formed by an amine group, e.g.,
at an end of a polymer such as PEG, and a carboxyl group of another PEG chain; urethane
linkages formed from reaction of, e.g., a PEG with a terminal isocyanate group and a PEG

alcohol; peptide linkages formed by an amine group, €.g., at an end of a polymer such as
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reagent, the PEG typically conprises a nunber of
(OCH2CH2) nononers [or (CH2CH2O nononers, dependi ng
woroksosesshe PEG is defined]. As used throughoupCT/i82007/026522
! Olnd 1dGde Hhilaged Brmed by, fi
Za%?la]g:%}e gQgél )g(r&ﬁ)ed?gz@étgdrel fnd 09%89150 agoes a%_l rmed, by, for
ex'ﬁhlll’iﬁ a phesphehmalitofzroup) ¢.¢ ymtlmmdwf faavplyslewanﬁ 3 r$ lamieoxori group of
foll owi ng ranges: from2 to about 3400,
&mn&{)eoalia% to about 1500, from about 100 to about

[{ﬁgéut ZOEE)n w&eg%oéﬁ%u%gﬁ%g%t&o"%%gﬁy urllglggk ﬂ%rom a gut °

pal@thlyEne plyud]) MY rdprasentsiointlud<2@l theoababo torms 08PEGS r om
about 568 to about 2727, from about 660 to about 2730,
[0ﬂ3'dm ab oUtho§eO& ordinary okill i? #8 @yt Wit aenoginizetha7s faregaatadiscussion
C(TCEKBBlg tsubst n?ibl?y \_a(atsf)i?htﬂ%: Poqo uEzrs %37%21}10 I%g %s %)El%ﬂgt%\%#%l (i:shmerely
illubreative| and than sl peigbtic mstehais)imzmg the qsalmes déesbhilgedtabove are

t t he .nunb epeat t b
co PTG e B, eyt SRRt oty Ry ioute
ad Wl $3ahy rEBidudyf wadier-sohibRopollihier\wedt g be@ﬁ attdched ®pEAathengoiety.

0127 ch wat er-sol ubl e i S
T?D*&ﬁe\gmgy A VHPSOHble RAIDST ég%l%notmmo the
polPREARCleadet, lBhtOt@ e onbiny cofugatldToaidaising tikodstrited ed

bl oconpat i ble if the beneficial effects associated
PRAYMEIIGEREHHS- t he substance al one or with anot her
substance_(e.g., an active agent) in connection wt

(01381 ng 1 | Dedurctioral group of fhemp Smese regents ussd i farerths conjugates

dQENRI RS ﬁrd)fu&%bﬁél %fdugtéapa%fef&q&a%nﬂgswﬁu ah HAlRGrélp oF an active
clinician, %éq ysician. Wth respect to

ag?@hmufﬁmwé@m ler9<ag%1 Sushts aprbamps Lok dde dryention is not
RS W RRPER ICtht EpekER ftctibi gRMBSE ﬁﬂl% Qs BleFDE (iBhal Wrdup is
anot her substance in connection withliving tissues
capalls ofisectingoritican aaring greup ef ancaspispagent te fgrm a reigasable linkage,
b
s%goygggganag 1@&5 %ﬁ&e g%nﬁggﬁa}l g&ugmegg@ﬁéﬁﬁeaaﬂ@wﬁan
aroinp rgrwlolf BN gétiyn |ag¢n¢ anvlude thaserpoctienal graupseselerigd from thy grgup

cons%s C&teﬁlgt%e# éarﬂo%'ru%ﬂ&ch%yi\lagu&y %‘Hg(%h ef. BS&OHQ%\/{&F Fﬁg%zole,

ners des n as
carbmawgahées (efchas talb@la&g:élﬂursie am@lcarhcmapad:}rMﬁb phemwlates (such as

Py l{}itgq%g% )im8 E)rthn 35 hransm qa%oégiepcase 1i{t c%x]ve a?en?& vgi?gb'ig with

non s8N near
the aétﬁnenmhﬂﬁdgraﬁp ﬁmm&hdtovantlhcmﬂtemtydotlgmayame group, then the

functional group of the polymeric reagent can be hydroxyl as the reaction of these

components provides a releasable carbamate linkage.

[0139] Exemplary polymeric reagents will now be discussed in further detail. It
must be remembered that while stereochemistry is not specifically shown in any formulae
or structures (whether for a polymeric reagent, conjugate, or any other formula or
structure), the provided formulae and structures contemplate both enantiomers, as well as
compositions comprising mixtures of each enantiomer in equal amounts (i.€., a racemic

mixture) and unequal amounts.
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HO CH2CH2O (CH2CH20) 1 - CH 2CH2- OHwherein (ni)
typically ranges fromzero to about 4,000, preferably
wo ec@siosdseut 20 to about 1, 000. [0129] The abovECT/US2007/026522
[0RO)Y BT . A BRADIANEIGANEH e AKNsRIR 26184 AY kenque! ycol ),
can be represented in brief formas HO PEG OH where it
i s understood that the -PEG synbol can represent the
followi ng structuralq unit: -CH2CH2O (CH2CH20 m CH
2CH2- where (ml)PPEYasX{efinetkeds above. [0130]
Anot her type of free or ponbQund®PEG useful in the
present invention is net \ax;/ PEG ®H, or nPEG in brief,
in which one termnus is {he\rel aéiiqhé{ i nert met hoxy
group, while the other tejpmd > ig a ))droxyl group.
The structure of nmPEG is(givan bekdw.
CH3O CH2CH2O- (CH2CH2O) n / 3 where (ml) is as
descri bed above. PPRE3Hx2Mul ti - artred or branched PEG
nmol ecul es, such as those described in U S. Patent No.
whergp 462, can al so be used as the PEG pol ymer. For
exanbey' EE@EraahiayRbleRysiduct ure: polya- P R'-C |
pol yb- Q wherein: polya and pol yb are PEG backbones
(ei tRHAFY1ina secane water-aplpble palyier;” such as net hoxy

ol - @ly); R' is a nonreactive noiety,
e /

such as H, ~a PEG backbone; and P and Q are
nonr¥ais eisecond spakergesietyl n a preferred enbodi ment, the

i Sube B FPRAB R fofff' Moy poly(etiviene slyeel)
R' is H or an organic radical;
R? is H or an organic radical;
(a) is either zero or one;
(b) is either zero or one;
R°!, when present, is a first electron altering group;
R®?, when present, is a second electron altering group; and

(FG) is a functional group capable of reacting with an amino group of an active

agent to form a releasable linkage, such as a carbamate linkage.

[0141] Exemplary polymeric reagents fall within the following formulae:

NH
P! O’O
- 0]
mosso_~ I~ <3/>_\—\</
HN—
OPEG-m

C(R')(R?)(FG)
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[0132] In addition, the PEG can conprise a forked PEG
An exanple of a free or nonbound forked PEG is
wo emsasmnt ed by the foll ovvi ng formul a: Z / PEG XeTUBR007/E26522
wherein: X is a spacer - and each Z is an
activated termngf g B CH by a chain of

atonms of defip \'/U\en ﬁ < ch?f\ atons |inking
t he @-PEGECEIGNA Hou to\t he DBranc RE&hon at om
serve as a tetherihg group eqnd)(m?(yeponpri se, fal
exanpl e, al kyl chains, ether chains, ester chains,

am de chai ns and conbi nations thereof. U S. Patent No.
6, 362, 254, discl oses various forked PEG structures

capabl e of use in the present invention. [0133] The
PEG pol yner may conpri se a pendant PEG nol ecul e havi ng

O

reactive greERS] $_as carboxyl, covalently attached
al ong t he Iength of the ZEG\I gjher than at the end of
the PEG chain. The pengan eacglive oups can be
attached to the PEG t gh a spacer

noi ety, such as an al'kyl &ne group. | ] I n addi tion
to the above-described f a(RHREFOEG OPEG-m

wat er - sol ubl e polymer in the polyneri c reagent can
whgrsin, ineaglr inganced F@) isre funetiapel grovpecapeblk obreagtiap adcan|agino
el SPARE G el PR Rleoscb RO B o Bl R TUENE ' s 1
on/antdngaesnedlcdl; aﬂddﬁesHlomanhgapmlrgdmd that are subject to
hydrol ysis. As shown below, this hydrolysis results in
[0d#2]avage Soil otlive expoipfare polymeenc feagegmeimyvs thofstrugwest

nol ecul ar wei ght: - PEG CO2- REGy ¢ H2O0 - PEG CQ2H +

HO PEG [0135] Gt her hydyg t.cale rel easabl e

I'i nkages, useful as g I ¢ sabl e |inkage within a

pol ymer backbone, include ¢#arbon& e |inkages; imne

| i nkages resulting, for plo d—r-qm)reactl on of an
am ne and an al dehyde ( 8. g.,/,Quchi et al. (1997)
Pol yner Preprints 3& \ 282 -3); P]ohosphate ester

I i nkages forned, for exawpKe, by reacting an
X?-POLY?

wherein each of POLY', POLYZ X', X2, R/, R%, H, and (FG) is as previously defined, and

R is a first electron altering group; and R* is a second electron altering group.

[0143] Still other exemplary polymeric reagents fall within the following structures

O-CH,CHy-(OCH,CHy)0-OCH;

NH
PO0, Q
CH3o-(CHZCHZO),,-CHZCHZ-O\)LN
H o\go—N

30



al cohol with a phosphate group; hydrazone |inkages
which are typically fornmed by reaction of a hydrazide
wanesaseead dehyde; acetal |inkages that are typPCHIUB3007/026522
formed by reaction between an al dehyde ocand.-@aH.abewhol ;
ortho ester linkages that are, fgk’exanple, fornmed by
reacti on between a formabe and—an aMtohol ; amni de
I i nkages Cﬁ"@l‘(mzoby**z‘aﬁoﬁmm &- e.gl, at an end of
a polynmer such as PEG and a canbgxytNgjoup of anot her
PEG chai n; urethane |inkages forned, fom reaction of,
e.g., a PEGwth a termnal isocyanatée group and a PEG
al cohol ; peptide linkages fornmed by an am ne group,
e.g., at an end of a polynmer such asPEG apd,au, ocH,cH,)-ocH,
carboxyl group of a peptide; and ol i geapuglieoti de
I i nkages forned by, for exanpl e, phospHorani di te

group, e.g., at the end of a p , and a 5
hydroxyl group of an ol iogo iNe., [0136] It is
CA @t @oeH S Orbhogg of dy, skill_in the art that
the term pol y(et hyl ene glhycol ) -6 represents or

i ncludes all the above forns of & [0137] Those of

;ordinary skill in the art will recognize that the
foregoi ng di scussion concerning substantially
wat er - sol ubl e polyners is by no neans exhaustive and
is nmerel iIIustratUu;Hggm that all polyneric
mat ef2iE Wi WHeRé qualities described above are
contenpl ated. As used @a@ Wm " WAl RS BEMBLE ok,
pol ymer" refers bothot 0 4 Jolediile asNwel T as t he
resi due of water-sol 4hlos ol ynmer that has been
attached to anot her éeiy. The foll ow ng description
of a water-soluble polyner are applicable not only to
the polyneric reagent, but to the correspondi ng
conj ugates forned using the described polyneric
reagents. [0138] The functional group of the polyneric
reagents used to foLn1 j ugat es gescri bed herein
is a functional gto I g _Bheiti,BH,@BTH,CH,),-OCH,
aﬁ%ﬂgmﬁﬁgbﬁH%?”%n actii ve o formia rel easabl e
| i nkage, such as a garbawhte |inkage. The invention is
not limted with ré%ﬂg \ to the specific functiona
group so long as th unctional group is capable of
reacting with an am no group of an active agent to
forma rel easabl e S g@s a carbamate

ok bDKABS o), EXE Lt L grBups . 6aRa1RbE 1,8, ocH,
reacting " with an amgo group ofg an active agent
i ncl ude those funiﬁl?@g%pgroups sel ected fromthe

N

group %

H
CH30-(CHaCH;0)-CH,CH,-0 ~ MO

N/\/O-CHZCHz-(OCHzCHz)n-OCHg
H

(o]
N—0.
E; I ; and
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consi sting of active carbonates such as

N-succi ni m dyl, 1-benzotriazolyl, imdazole, carbonate
whalmsdexs6§ such as carbonate chloride and car boPer/@52007/026522

brom de), phenol ates (such as /7-nitrophenol ate) and

so forth. Also, as speci ase, he active agent
is avail able withi{thel acth ve]am fie\group converted
into an i socyanat [ $#t hi ecyarale group, then the

functional group of thqmolcygqggcrmt”g"ocneagent can be
hydr oxyl as the reactl G)n "of these conpanents prow des

r.el easabpl e rh 0
g GFRER B DT e S BN Bl om
limet ail. It nust be remanber ed that while

stereochem stry is not specifically shown in any
[0lé64]mul ae The pslymeant tragents winde lpeerpalfed in alypmlnybnmﬁ ways.

C%I{SF(%J@P gyntﬂ%shsg)q’él? r arlyrg Ic,)gtﬁﬂﬁg 215 noih%e? Fout([:l reglsﬁc technique or
appevatie ngeldad eleb@tdpataﬁamt ioners, as well as conpositions

conprising mxtures of each enantioner in equal
[0a4sjunt s (h oke method fie @fﬁpﬁrimé &Kpalyegricanagennesefiuhin prepan'ng the

amount 5. [ 01 exe ol Jiea ent has the
o e G s R e 5 s By pr i i Plphicdntning
m¥Rtyeainyg Mfifsﬁatfﬁ@hr?léﬁ! Kite, RGEGAd | Ia&ao&nﬁﬁl&*ﬁll dnd\at @tiondl thilbd e
ol ymer ; is .a first. spacer S a secon
o BBt i o Pl i e i Rt uPeRToREtg 0
rebh1Oih 1R iref ARbhrfent Sigh Keating Bﬂmlcﬁorﬂl Q’bu@fhp@ﬁl@ dNieActing with an
radical; (a) is either zero or is either zero

aTgino WP Oﬁéql actlvm%q.pt @rfde@gm in a; rglea&alflp Ihglfaga sueh s carbamate; and

(C?}Ja&fdg%ﬁépééﬂlble%ﬁ;mmﬁhr%r £R80Mve globp ¥iheRORYond attachment
el ectron altering grout?l éand (FG .Is a functi onal
H

sitgrapthpvheapaasert, e opteanat am@weatrﬁltafﬁ iger g U pheorecad
at@a@ﬁ:hé’tﬁ SMIm%(Q whith- Rl phEAR AR Righ b BRIEmoRHINIRST) de

amat e
optional third attachment sne when present, bearing a second water-soluble polymer

through a spacer moiety. In some instances, (b) is performed before step (c) while in other

instances, (c) is performed before step (b).

[0146] Thus, in this method for preparing a polymeric reagent, a required step is (a)
providing an aromatic-containing moiety bearing a first attachment site, a second
attachment site and an optional third attachment site. In the context of a synthetic
preparation, it is understood that "providing" a material means to obtain the material (by,
for example, synthesizing it or obtaining it commercially). An exemplary aromatic-

containing moiety, for illustrative purposes, is 9-hydroxymethyl-2,7-diaminofluorene, as

HaN O‘O NH;

HO

shown below.
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[0141] Exenplary polyneric reagents fall within the
follow ng fornul ae: wherein, in each instance: (FG is
wa@2dosnsicbonal group capabl e of reacting w th arCBEIBI007/026522
up of & g nBiefy 0 1Ry Brok GhEBFIRRY QidnlifdfRBRne, i
095 h as gq‘cl;:kar aﬁu}!ctcgﬁﬁﬁﬁﬁ 1eBD 'Hy Okﬁgr gn orlgaarh C i
ary fa«am(p@l of an anRRAccentiHning n@metm nhg\emg @W@ment fl@i@l}ydroxyl

o3 o B SR )RS SRR, i -

cdRByinibfaaoibty da@be ipgovidedim @ bassws kajt foahi Math resped tRel s a

, | l
o byt B e Ry ghotie | B iaptal i be iy fo3iEAi o,
Onhet Mﬂﬁlﬁﬁ@cdmﬁgl hdidtias J:am/liet;immdddhea sf)thenwpmgaratlon and/or

strucfures- &HZ ) n- OCH3wher ei n, for each
purehase rﬂ‘?‘é”ﬁﬁ’é“eir‘ﬂaé lefnst ance (n) is independently

i nteg from4 to 1500.
R85 gant o Hairereboigelas 2ameit-Sfhink ARG pHIEsTep in the methog
broadl§ lﬂﬂ:liﬁl@i iéﬁ step yhiteh@higs Vﬁlfteﬂdaﬁlwarlbeaﬂx@aigeﬁﬁe g®up with
not limte

to the specific. techni ach used
the AttahEiept S&F@b%\‘r‘;‘ RIaGE SONEPINET R HethBl Fopown approach
fol b R4 ANl AGv AerROIB ol yindr @RGSR Br bt € hitdchmBntRitey s the d the
conj ugat es, descri bed herein, thehggshod co rlses
!

arpmate-BRTRIniaR merdsnean R userhand th MEMhAG Isaoy lipied torfhe speci )
aﬁ‘p'rJa%B P&Je‘%&xﬂﬂﬁ Nn a?ﬁlhgreaétlv%m@uéﬁ és%mm%hfdﬁ and an

optional third attachnent site; reactin

estairiermiinnied m@E@meﬁ@a&Eﬁt‘aWIF Hram, efrf:%?n af Nglwﬁ‘fwrﬁuccmlmlde
'(tlﬁ%d -BH, ¥ CH{CHZE CF C%Itlﬁﬁ‘)'@ﬁ Wlthﬁilé}%lolﬂ%@fl tat8odimide
uncti ona g oup” ca reacting with an armno

(REFO dgﬁompyhearbmlna@%ml%nﬁa eandensingj agent apé peitpnally @ the
pljege{ggggfea ?a%@ccgn g8 Te@ctgécv%ﬁ %Lﬁlne%@gnr%ce)rorﬁgtﬁ:c(goh&gn% mﬁlety such

r-so earin tive grou
aa%hytk@wmh}drﬂﬂa@mmnﬂu@ﬁmee and, when present, the
optional third attachment site to result in (i) the
[6dd%]ond atlh aghermstancss treadtien pf thg watenaolable polynist beapinl p meactive

Lhr ou e . el glqv I % t. %H
gropp Wi ﬁ atrgrgalﬁfce({on%ﬂelrﬁg %1?% enlél, re uét E{F Igll ggstslb%]%c Lot gltes
hanvarigewateredolitbleepabyrher rgachict theoydr b sspia@mumtanwsyt is hewessgryao
regloﬁgé ?t é i?% \gf]e%r-so J’?)T ;?o(?yx%eerrs]oora];trgrég a2 ?net(sg% is ma(dg %valﬂble for
rep&ioh6yithTdfuacticnal dréupsreageinh OThuk Ofor @ragipéd, reagtxcm chOIhQ/NBmoﬂ:mmldyl
r eagen i red e é‘é% pr ovi di
e granpeeeLoREd e e B BRI, "Bt ¢ achren
9-5ldi8xyrAetBACONdiadidoRabiFRO tesSltstif a&nﬂmmoﬁ@hlsmg &d) atspediéh bearing
attachmf% site. In the co thext of .a synth E
two water-soluble polymers, one at each of the two amine sité€s, and ( 5 a species bearing
three water-soluble polymers, one at each of the two amine sites, and one at the hydroxyl
site. Here, it is possible to remove and collect higher molecular weight species by using
size-exclusion chromatography. In addition it is possible to treat the mixture to high pH
[treating, for example, the mixture to lithium hydroxide (LiOH), sodium hydroxide
(NaOH), potassium hydroxide (KOH)], followed by ion-exchange chromatography (IEC).
In either case, the result is a composition containing mostly

9-hydroxymethyl-2,7-diaminofluorene bearing two water-soluble polymers, one at each of
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preparation, it is understood that "providing" a
material neans to obtain the material (by, for
wez@spime9 synt hesi zing it or obtaining it PCT/US2007/026522
thE QB e Alidsy Ja i hGABRPAISAE ¥ (RErOWTBIVh TN ol kAt iteh WK £ uctional
for illustrative purposes, is
groumiedgdky met hyl - 2, 7- di ani nof | uor ene, as shown
bel ow. [ 0147]_ Thi s aromati c-cont ai ni 19 noi ety
[085@)y dr ox e i) step, iy rearting arsaqtiye sienef thg %ml&ﬁmeﬁoamjmég goiety
wﬁHa%rQﬂ@ﬁa'l groﬁﬁ Rla3Lq ﬁ%r@@h@d ¥ é)li@i\fh R tdakESe BYdraH/ 1B Mthining

sites: roxy o%lqoup at pOSI tion and am no

9@ympgn@hyléakﬁla@mn grepe bmmg tyowptef-gnlable lpmers, one at each of

thgg\gg%igggnﬂég\@pﬂﬁjpes ecefﬁo%f%&@am?eaﬂﬁ&\f WG - hitirSxyRAR Sifide.
InGhis yaiy ox §prretidmpl groupyeapaldaphishdting vdthen ainting groppgEanpctive agent
tolise ! h easellbrl]é/ flnk Q Is%hI ads% cf I ra@ate?miwc%% (1n thlS c se an activated
i €-con I'es can ia

casl)mhh:é)t is forpieé pa tlathydmxylncnUnmnmngrea&tazs elté r o m a

comercial supplier. [0148] Having provided the
[Oasnmat i C-Noomnber whicdh appt'oatlyl,s usmbthlaetepsblétpe symthehie nregtiod dake

roadly inc L5 sol u

pIBeeD pi Bttt St Hhutinek SR PR o oA AErRe Wheifer any
spetifie (kssl)/erﬁ s dppeophib et dng ghv@h tréaictidrm) JTypivaly, )howlele&‘rethe aslyent is

art-known a ach for attachl r-sol ub
PSS POBOBR A TBn fi R P R SaN it NP BGmgfB egnBles of nonpolar
solVcptsahdlGdedRAtcle Nye dbRinY, t@@hy&aﬁu&e@r}m ok-ttdm alhélagd

is not limted to the speC|f|cap r exarrple
tolyene, haricvlogy prefcreedmeapqlasetyents u&ﬁ* @w& HilGReggipxane,

te@allyAroftu@h An0 abes)1 AIESHS1. EQmipshy pbRar a;ﬁmh\%msflﬁ&&ﬂet B8 are not

reaction of N-hydroxysuccini m de and
i3S el dsor B berstiolphapatiramide), DMF
(SHheXGERRERYde), mqginﬁémﬂ&e(am WP‘éNlrﬁémﬁﬁﬁYdhdmone)

car bodi i m de as a condensing agent and

[0383) onal Ionck Brép%dﬂﬁ@ﬁ&%%@feaé’enﬁ%ﬁﬁbe (s8Rt KnB8 @6 nfehods can
w tth an am ne bear] ng aronmati c-cont al ni n? noi ety such

begused Im@lpfswﬁmﬂc’z eqeeti; hwiihis Pritiewlafheprefered ¢ usen sone
%&ﬁ&t@%ﬁﬁ% 1,eAGL 'eQdTus@Jn éhp(ﬁn%lfﬁé %ths %lféMa?el)p@ i 9&dition, the

earl éCt Ive group w aromat 1’c- cont al ni ng
mmhpétryludﬁs the ste of purifping the pobyawsrigireaganttoachitisformed: ggain,

st G mw &?C&Pdnqn&f?wg L b AL LA ({;ﬁﬁ]lﬁé thg yqnen!c Rea %&ﬁh

Cl rcuns I'S necessary tor east o

[0‘@@5 er - sol Q In¥ W& exﬁ?aljergéﬁsnﬁlgt E‘GPQE{&t ééneandsare ideally
e avai 158 g’ﬂ% 8 e

made avai or actron wth uncti ona
stored gedsr an ﬁhasatméspheremnlpaseundpmgqn a@runddr nithggen, and at 10W
temperagure nfnrﬁug ¥vay, potentially degradative processes associated with, for example,
atmospheric oxygen, are reduced or avoided entirely. In some cases, to avoid oxidative
degradation, antioxidants, such as butylated hydroxyl toluene (BHT), can be added to the
polymeric reagent prior to storage. In addition, it is preferred to minimize the amount of
moisture associated with the storage conditions to reduce potentially damaging reactions
associated with water, e.g., hydrolysis of the active ester. Moreover, it is preferred to keep
the storage conditions dark in order to prevent certain degradative processes that involve

light. Thus, preferred storage conditions include one or more of the following: storage
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ester-term nated nPEG di scussed in the previous
paragraph with 9-hydroxynet hyl -2, 7- di am nof | uor ene
WO e®8i08%69 N a m xture conprising (a) a speci eSPOPERINT026522

urId‘é‘Pdrg@Iﬁ%B o§9{lolﬂ@r grypxglk:ﬁ( BE StoraBB &t Bhp&Rafts @Elo@v%oﬁtWS °C;

tes, a“specl €s bearing three
stwageem-tlmﬁlbs@ice obbglymﬂsfytormewma witable amnowry ée.gweboahdthie about

d)aﬁs Bsr mlﬁlO%?gf a%tanhgﬁ ]]Ii(i%)%t pte. Here, it is

enove an i gher nol ecul ar wei ght
Ci ES It
IR €5, LS B SR BBl
blpldg{chlhe&;twmgenfso foemnmllee an anmorgroupue-e., pnmplfytamlgcmon an active

o PR MR B R BRSA

actifé @gmt 0go@phyeldasdbld) linkage, eud:lfmra oaﬁxam,atetlimkageesul t is a
conposition containing nostly

[0955]y dr ox Exemplaty njigdieaincludé those efitbe folawingdotmudae:
wat er - sol ubl e pol yners, one at each ofthe two am ne
sites. Athird hydroxyl site is thereby available for
reacti on wi t RORYfup “125{” roup reagent. [0150] The
final step is reacti eattive site of the
aromati c- cont ai ni ng y W Rh a fyinctional group

reagent. A preferred oachcl s ol nGRGIVEIFRS

hydr oxyl - containing
9- hydr oxynet hyl - -dia n6f|p©rene bearing two
&3; each of the two am ne

wat er - sol ubl e po yrre\s y
sites with tpophesygene d by treatnent with
N- hydr oxysuccinimde. In this way, a functional group
capabl e of reacting with an am no group of an active
Whefeit to form a rel easabl e Iinkage such as a
car bEsey €is b iffit3aeer SbRblePobmias €, "activated
carbonate") is fornmed on the hydroxyl cont ai ni ng
r eackPW¥E isppecond watsr-polNple RRYMSE. whi ch approach i s
usedy! ltsgqirsﬁts}%{gg“gglegyhe synthetic nethod take place in
an appropriate solvent. One of ordinary skill in the
art %alﬁad@loédﬁﬁ%q@mﬂé'b’her any specific solvent is
aPPr OPLILR} hidoBl B0l SR, T eact | on. Typically.
he I's ptreferably a nonpol ar sol vent
or aRpslHanaaprgatuccracbodlvent Nonl i m ting exanpl es of
%Iosol vent s cllude benzene, xyl ene, di oxane,
tetr HY G BPRCEETREYE A-butyl al cohol and tol uene.
Part(la):islealiéryexproebﬁef,r ed nonpol ar sol vents include
t ol g@ge,.@gl ene, di oxane, tetrahydrofuran, and -butyl
al coROP SBIEMI A PP pol ar aprotic sol vents include, but
ar e Rotwiehprdset, is @ firlRrolalieing gloupul f oxi de), HWPA
(hex atge\}/lpexlp?ellgripllg %rsgcrcr)lng e?ectron altering group;
Y! isOorS;
Y?is O orS; and
(VWF/F8) is a residue of a amine-containing biologically active agent selected from

the group consisting of a von Willebrand Factor moiety and a Factor VIII moiety.
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(di net hyl f ormam de), DMA (di met hyl acet am de), NWP

(N-met hyl pyrrolidinone). [0152] Once prepared, the
w@ologivea6he reagents can be isol ated. Known nethOTESZan265s22
[0@§6|Ju_sed 1 e RhALR s WeXﬂ%llﬁv&E@g'@d?ﬁm: but it is

particularly preferred to use chrormat ography, e.g.,

si ze exclusion chromatography. Alternatel: I

addi ti on, the nethod includes the °'6“2§?}66%§T’f‘%{*’ng

the polyneric reagent once it armed. Again,

st andarcqoggHtChlgp_gm_gurfi @@ met hods can be used to
purify the polyméric reagert . [01§:§va%—€%9 pol ymeric
reagents are sensitive to nois %Tg and oxygen and are
ideal ly stored under an inert atrmsphere, such as;
under argon or under nitrogen, and at bLew.l R6NEeLadcHs e.
In this way, potentially degradatgow ocesses
associated with, for exanple heric oxygen, are
reduced Qu,oqdt@h@eeh,e@néd r Iy onme cases, to avoid
oxi dati ve degradation, “anti oxi dant s, NSWeEM as butyl at ed
hydr oxyl toluene (BHT), can be a d to the polyneric
reagent prior to storage. In additidn, it is preferred

to mnimze the anbunt of noisture associated with the
storage conditions to reduce potentiall [
react?ons associated with matgr, e.g. A ?%?ﬁé?%hg#komﬁ
the active ester. Mreover, it is pre red to keep
the storage conditions dark in_o to prevent
certain degradativg praoge i nvol ve |ight.
c%bu&gmgnﬁﬁﬁn@eq/sh@Laggkﬁ ifons i nclude one or nore
of the follow ng:Hstorageunde [ Wgwag% or anot her
dry inert gas; storage at tenpergtures bel ow about -15
0C, storage in the absence of light; and storage with
a suitable anmount (e.g., about 50 to about 500 parts
per mllion) of an antjoxidant such as BHT. [0154] The
above+desenidped,cpd yetirl reagents are useful for

conj ugation to biol ogi ctove agents. For

exanpl e, an ami no grou g N PE RN iCHEY 7 By OCHs
active agent w | lwkeaeh wrth t'he funéti onal group
capabl e of reacting mﬁfﬁ an am no group of an active
agent to forma rel easabl e |inkage, such as a
carbamate |inkage. [0155] Exenplary conjugates include
those of the follow ng fornul ae: wherein: POLY1l is a
first water-soluble polyner; POLY2 is a second

wat er - sol ubl e pol yngr

0 0
A~N 0.0 NJ\/\)J\N/\/O-CH;CHZ-(OCHZCHZ),,-OCH3
o H H
o)

(vWF/FB)—HN\«

(o}

CH30'(CH20H20)n-CHch2-O

Powel
N ™ 0-CH,CH,<OCH,CH,),-OCH,

N
CH30-(CHoCH,0),-CH,CHp-0”~
o) o)

(vWF/FB)—HNYO

0]
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X1l is a first spacer noiety; X2 is a second spacer
noi ety; Ha is an ionizable hydrogen atom Rl is H or
wanroosgmwnd ¢ radical; R2 is H or an organi c radPCRUS200a)26522
is either zero or onej (b) is either zero or one; Re ,
wh encHr-e%end), CHis, @& T el ectron altering group; Re2,
when present, is a s | ect¢on a| [ ;o Yl
isOor S, Y2is Oor>% %Schl%ér(%gzrcgzg”?%e of
a am ne-cont ai nivwrgeri gically active agent sel ected
fromthe group consisting of a von WI | ebrand Fact eid
nmoi ety and a Factor VIII noiety.[0156] Exenplary
conj ugates have the followi ng structure: wherein, for
each structure and in each instance, (n) is

i ndependently an i ) W—or91500, and (VvWF/ F8)
is a residue of amﬁﬁ active agent selected

fromthe group consigstNpg of °a von WI | ebrand Factor

nmoi ety and a Factor VII|[NyRei®byicnpQ157] The

bi ol ogi call'y active agent to whi ch a pol yneric reagent
wRSeifl S8 £ LdcR SFudiGE §hdinEalh RStafrQ@NinY 3h&Pendefitl o integer from 4 to

am ne-cont ai ni ng bi ol \c;g)l.cal Iy active agent. Typically,
150AcandiCoVE 83 i1 4 rgsides ofadbielgaipallyigetive dpantselegied am the groap

i | Nde S fa FRIGSHITRA0iNST gt

coégg%g?a?ﬁgylg ogl%d Pt’ijia,%tSOCr)I(?)I{JE)Da tons@lﬁ(’ﬁar rmcoc;ixw(;gi cally

active pol ypepti des represent a greferre_d type of
08531 ogi cdhP §1 qalls agtysgeent (q Whish a Pelymerie FrRagens e drgcribed
hdrAkar Egcoﬁjﬁgﬁgi e arPdmihBLoMAiRRE BiolSPiSAY 38t RgehtN & yhiRANY, the
" polypeptide” will be generic for oligopeptides and
biplogicaliyestivenigent wilheradmacsopelesyhe pedhde 3 potyireptidei hryings

i p id

Bt by B B o 3380 D Py Qo RGN ppepices
repugsanoa arcfmirelélﬂiml'@f.b@ldgj@jllm gyti\w'aIth.n Ttisheulg be ymsispstdodghat for
PRt P L R, e iaet Vi B BEERORorligopepiaes
and@ndteias.i Withaegaal tpipelyipeptidesgindming tohwlsclbibelpolyneak rgagent

active agent .u ro. ) . ) . ) )
coupltes to can be on thew-?ennmus or an amine-containing side chain of an amino acid

(such as lysine) within the polypeptide.

[0158] The invention also provides for a method of preparing a conjugate
comprising the step of contacting a polymeric reagent with a biologically active agent under
conditions suitable to form a covalent attachment between the polymer and the biologically
active agent. Typically, the polymer is added to the active agent or surface at an equimolar
amount (with respect to the desired number of groups suitable for reaction with the reactive
group) or at a molar excess. For example, the polymeric reagent can be added to the target
active agent at a molar ratio of about 1:1 (polymeric reagent:active agent), 1.5:1, 2:1, 3:1,
4:1, 5:1, 6:1, 8:1, or 10:1. The conjugation reaction is allowed to proceed until
substantially no further conjugation occurs, which can generally be determined by
monitoring the progress of the reaction over time. Progress of the reaction can be
monitored by withdrawing aliquots from the reaction mixture at various time points and

analyzing the reaction mixture by SDS-PAGE or MALDI-TOF mass spectrometry or any
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conditions suitable to forma coval ent attachnent

bet ween the pol yner and the biologically active agent.
waypsosdehy, the polynmer is added to the acti veP@mest000026522
othél shAftte AalydiBalGEihdi | Gce @ PRkl i Whdhed WehRe@pEct t@tht Afount of

desi red nunber of groups suitable for reaction with
canppgatedarred\ps therameynt Qfungenjugatad|pabymesk spaadning; the reactiop i
asstifed’B!b4 B} l%ter Wféﬁ‘ﬁy, %bohﬁagﬁﬂﬂergachen tanes 4 &k from minutes

active agen nolar rat1o0 of about 1:1 (polyneric
torseeggelhours e g i fxgmaﬁggmpyes to]24shoprs gr-more)3 - The repulting profuct mixture
1s?)rélfera§l Jout 8 %tnrr}‘gefs;anl tﬁgﬁtg(li]{o%g értltg B?tL érit Ekéﬁg%drt]f Sgéac{nﬁ%féd
re@@mus &g vahtwmagmtl)l ugdssizgedainilyi-deajuged specigadng free or unreacted

|t L&
ogrr g[glcsa sp ftltng CQI}]S% o onﬁ%gﬁ}ag Euer[hﬁgﬁhl'a%&ng&ﬁ-%u}é ar;{glytlcal

mmhbﬂnchuah\,amMAaJDIqaapﬂlsrj ¢lenmoph@esis geltelestrophioxesisy andadr

var| ous time points and anal yzing the reaction mxture

}H?n E;}!‘(GE or MALDI - TOF nmass spectronetry or anyot her
. Sui tabI e analytical nmethod. Once a plateau is reached
[(M/S!!]h res pleistpossdalct togchamaotarite thé degner of gétechnteot (thed isothe mhvaber

unt o onj ugat ed Q . | h ctlon
g ot 55 28 ool ot ARl o BSR4
cd@tg@ters oofipakarkria ngagkms thaf beoameratraghekto ttie petem) af a dmwgte To

ol P B 50 RS H Pl B covencs,

aﬂwﬁ@@l&afhhiqmes fa0k bd $IBSIPAGES SpaY mce MALDBTOESsdIse dgentan, be

conjugted reatan.ts .g.,.active agent) undesired

Sl SPEB oGt Bate pien et tedial gy SR vsing

msbmsnewﬂ;@ Qafeesa1lible POlyRRNhtHIRTLES heanRd i@ qbaitdive bher
characterized using anal ytical nethods such_a MALDI

awaplapy essymatier ek dsprts reatashmer) Vethaeenasinape ¥ide bragghy/ or
Fmrw@ér%m@wyrﬁ& Jeél%hgatés th'é d@é’r%@ bioalt@cmen@ has @can@wvag

degree of attachrment (that t he nunber -often
d@k@b@é@é &y imedivat, ggd blrgh&ﬁseé@érséi&el’/h@ﬁb dhen gnalyzing thedeszee of
t@{ﬁhﬁer‘g%mék%l@%n%ﬂfeg%ﬁ gréétéﬁwatepéolmé YTRhECohRBSEBI,PSDS-
ecane attached to the protein) conj ugat e.
PAGEdetentedusmgtcarditionss relpaseef; waﬁfsmlépolmﬁrﬁmg sample

o KTk JBLRGH 55, O O G GRMPB Sy APl R o
PEGylatert h can be used. Spectrophotonetric detection of
the residual primary am ne on a protein using TNBSA

I
[d‘lﬁg] gn“arg%ﬁg?akg eoaan me%e%ﬂjnﬁﬁ dn (ﬁ{tﬂ@&%%tf PE@Sba'séfjpotlﬁners

uantltailve est tion of ree
atgichmentachmedificatigtolf theescpé@f NegandBarkyr [SepNagmef al. (1 96) Anal.

Biochem. 237:224-231 and Barker et al. (2001) Anal. Biochem. 290:382-385. The method
is based on principle of partitioning of a chromophore, ammonium ferrothiocyanate, from
the aqueous phase into the chloroform phase in the presence of PEG (as the chromophore
itself can not be extracted into the chloroform phase without the PEG presence). Digestion
of von Willebrand Factor by pronase frees the PEG from the conjugate, and the quantity of
the PEG is determined subsequently by the ammonium ferrothiocyanate method. Using

this principle, a reverse phase HPLC method that circumvents the need for chloroform
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Fact or - wat er - sol ubl e pol ynmer conjugates, the degree of
attachnment was qualitatively described as | ow, nedium
wan@shswh based on SDS- PAGE. When anal yzi ng t heCTie@§208®026522
e)@lfactﬁ;nt»@é%hﬁea&egfto B&Erﬂﬂﬁ@tlﬂb Begt QoM thdHpRhaRd the con Iy ates
Fact or - wat er -'sol ubl e pol ymer~ conjugates by S
degerihed hewgthuci ng condi tions, rel ease of the
wat er - sol ubl e pol yrer dur i ng sanple treatnent and
[OQkﬂ Ct r OPRPfieRkSecERbolyaitd. aEtgleaaﬁeIQ\égﬁJQ%Atesu HdRb RS E4tERaR be
true degree of° PEGyl ation One "approach
Plfrtﬁed ﬁm@bt@é@@hﬁ differentrconfugated spesigs-e lt@watPEtx, pegswgre preferably

foKng 8&@915{(@?1@&3@% @a ﬁlg{ﬂ?ﬂiuft b?ﬁ% Iﬁ?togg rﬁd?@ | . éh)é%fess than

abzavlozgwmaoms) polsmBzr the productanixtufe@o by pmﬁq:d toRbtadhiém

dlgt%g?t§()t%|2°£ %%ger-s;)rlpgle %hl&neg sé egé%gldac?()e Q%elnp C}i"orl1 legargl;le the product

mfxtalre oambmryrﬁndttoeqbtém ama‘tdn@eaxﬁ mwsrqﬂms en¢ totfovetPlss per active
hl f th

oS3\ GrroRSPEROEL o e B RTRaGe P be B g reacion

mbdnlre ol Aepeng ipen minibeo of fattbs, MBGdipg efseme)ple Diegesedudum

wri:lﬁ}ét gg}fﬁ Hj)g)gn?egre%g ag ﬁltéeor %HD %gtpv%?agfr&;t é&“éll‘eg dg)SlEan rfegi(r)n@n,

arfdeh&rebidng dc s sad wenid Nrobéméd'tﬁ" IR BRI dus conjugate(s).
ferrot hi ocyanat e method. Using this principle, a

B RS P AP SRS B s
usipSpell 3fa6ion dfroﬁihﬁogﬁbmse Mthat Bro tdyeged @Maﬂ@ahmmmphp aschsed to

frgcglhﬁ%g g]tf ggenqlhér\x% é(gglggrgtto @%ﬁV%eeg étd‘?l‘ll(.fs Ct I dnergf -mer, 3-mer,

arfleb 3o, ndetent '8 -Eled' fuﬁﬁ@ws 1GRRinE & f4ive pamt, eS-mer" mdlcates two
Al ternativel y, and nore preferably. for |ower | ecu

PohBnegR fo qediveagent, audsq ¢ 9o dshasis zﬁthmr dgfsang giplecu lg
(vﬂfeﬁzf 8¢ @iPfeYenb&Sorrel s aRGHiHally B thé hRBlthIS1p e 615the
product m xture can be purified to obtain t
watpgmmhé@pcrlwﬁercﬁregmmt@r Fapexapiple, BoinsrempRpgireiion “6’@?6 a 100 kDa
pr@féﬁd %?arﬂgfim co F@Bte@ Wlﬁnerﬁma hOENGe AthIbMIS Weddht BEabout
puri to obtain an avera anywhere fromone to
20 ¥ URergslnrroession wextagan llgelygontammmsémeﬁ geyein Y 100
r t
B8 YL LA B8 ] Al EAOLHGR 101D
sa foth.uhilg | th1$ mprwhnpi leg ustdhto sepirate PE&randwihgh polyher domjugates
gméyﬁ%fe%gxg?l%%?aq Weggrrirﬁgs Y a&)gpoldhlﬂs rg@&ér%ﬁ’fp@tge?ﬁ/% Ifo:r rgaaara ng
pdsrtlomal\asnnpﬁmhmmﬁg chﬁeraﬁt nolwnqr adactlndmralltes:wnmuglm;&(ﬂsm For

example, gel filtration chromatography can be used to separate from each other mixtures of

PEG 1-mers, 2-mers, 3-mers, and so forth, although each of the recovered PEG-mer
compositions may contain PEGs attached to different reactive amino groups (e.g., lysine

residues) within the active agent.

[0163] Gel filtration columns suitable for carrying out this type of separation
include Superdex™ and Sephadex™ columns available from Amersham Biosciences

(Piscataway, NJ). Selection of a particular column will depend upon the desired
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[0162] If desired, conjugates having different
nmol ecul ar wei ghts can be isolated using gel filtration
wa@hboossteeyr aphy. That is to say, gel filtrati oPCT/US2007/026522

frgéafoﬂmm&rg@ BYreliS EURRA if RenblafG LArRERSR uﬁh% f etiemid Bfer, such as
unber ed polyner-to-active agent ratios (e.qg.

1-
pl@sphaute agtate or therlikes Bhe enliepted itaetions may be pralyzed hylp @amégr of
dl%feféﬁ ﬁﬁ&ﬁ{)d for @ﬁrﬁ\ﬁe{& éggﬁﬁ%aﬂ g%% tg?%)n%trigb ﬁﬁ‘nhfgxs% ai@ﬁh con ent (i)

0 act SIS
bdvhreq Slerum ﬂblgnmr(gsm protaih amalysesi gh): isdigovesting fohBEG content [Slms et

/&)%2{0? LEaC gzo%ge 69&5‘ %zk%rslg FIV sod M%Jldecytl hﬁfaﬁ%ﬁd’l%?ylamlde gel

ar wel g
elsagphortsy (SH—SJPA@E)ilfqﬂl(ﬁ\{edlbly sammempbamyn todaiet i on where
a 100 kDa protein is randomy conjugated to a

[lﬁgi]ymerl ﬁ]éﬁgtgo% £ pR@%bNY 8 ggligga%?ac{ou\{\@%mg%@%rs%i}%%ut

resu I Ng reac Ion m Xture
clrambtagmphynusic 4 rieedtsqrhatehigh pmﬁlﬁﬂcemﬁaﬁ chromato graphy (RP-

| at k | at ed
HEPEPGITvh ComBk iy Bibsties o7 yi o) onfiph ot e
cl&@nﬁﬁt@@@ﬁl)&&mgbﬁ il edhirgesomamat.g., E’Eﬁ»}ﬁfddemlbﬁ exdhehgerselumn
at e Vi differ t nol ecul ar wei this
eI o A ra A Bigst e o st BRFGRoh o Sty I et polymer-
ad¥i98 hidnOiRBiers HaViRg theRame R@ledulbf Qél@hﬁ(p&ﬁ’ﬂl@hﬁﬁl%orﬁéﬁs)ac hment
sites within the protein. For exanple, gel filtration

omat ogr aphy can .be used .t g separate from. each,.ot her
OBC o o0 Ao rebess Siang B Cuitaly SRS orRe WEERPIRE R
paéllh bl phesededhedéin inlag be acon &V illebrdFaawi nvisPosd FaotisVIIl
contain PEGs attached to different reactive an no
m@’r‘%’ups (e.g., lysine residues) within the active
agent. [0163] Gel filtration colums suitable for
[0a66]r yi ng With réspdc tota/yam Willebapad Fadtoranoieth ¢IWHIE"), the von

BT b beRMcSaR e terL, colme RualL et e Lo,

sapd dctiGitll @Ithdigh bimrhe‘dbdsiml? gRaamc dpaee (Mhﬁtlwty) as native, human von
desiredfracti gnation_range desired. El ut] ’?n IS

Willeheand) Hagtop and-inelpdes all forays,ng nafive, hymaas vonpyilebrand Eaptqy a5

inBRaHp et rﬁomﬁfe@itc ah& muﬁfmérﬂﬁfo}nisk @seﬂ]hﬁ)n‘ﬁ@ {dcR@&E BFmomultimers of at
fractions may be anal zed ﬁ'{a nunber of different

lepgs twiouen Wikibrasd diagipe, @F yor Bhillebmnddiagter mpietiomgy by eithg

bleméfcgﬂy ROt BErVaB P o8 When (ol HelusQPMIdEasSENabARE R Fablor vm the
rotein analysis, (iii) iodine testlgbg,for PEG

vcebthl tanp Epoter mpiefy maydgf afpm thags sethislpgigdy a50ve Jf should
al@tf‘ge &dd%)s ooty [He% &%&theﬁy&f ?RWQ&E{;@%ME&%% HASbn

ect rop oresis (SDS PAGE staining wth
Woligbiranch Faoidi nheietif 0oy jusSaip spmbinaitpno fFOp@samnlfo A&bmpesitigey useful

foir %e%%s%t%gvegm)n RXy fricKfat ﬁﬁfep&ff‘ﬁa%ltimers, different derivatives and both

biologically active derivatives and derivatives not biologically active.

[0167] The biologically activity of a von Willebrand Factor moiety can be measured
in two different in vitro assays (Turecek et al., (2002) Semin. Thromb. Hemost. 28:149-
160). The ristocetin cofactor assay is based on the agglutination of fresh formalin-fixed
platelets induced by the antibiotic ristocetin in the presence of a protein having von

Willebrand Factor activity. The degree of platelet agglutination depends on the protein
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Factor and recombinant von Willebrand Factor. The von Willebrand Factor moiety may be
produced by any method known in the art. One specific example is disclosed in WO
86/06096.

[0170] With respect to a Factor VIII moiety, the Factor VIII moiety useful for the
present invention includes any protein that has the same activity (although not necessarily
the same degree of activity) as native, human Factor VIII. Included as a possible Factor

VIII moiety is native, human Factor VIII, which is a 2,351 amino acid, single chain
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VIII; Factor VIIIa; Factor VIII:C; Factor VIII:vWF; B-domain deleted Factor VIII (and

other truncated versions of Factor VIII); hybrid proteins, such as those described in U.S.
Patent No. 6,158,888; glycosylated proteins having Factor VIII activity, such as those
described in U.S. Patent Application Publication No. US2003/0077752; and peptide
mimetics having Factor VIII activity. Preferred truncated Factor VIII versions
(encompassed by the term "B-domain deleted Factor VIII) corresponds to a protein having
the amino acid sequence of human Factor VIII having a deletion corresponding to at least

759 1709

581 amino acids within the region between Arg’”” and Ser ", more preferably wherein the
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[0170] Wth respect to a Factor VIII noiety, the

Factor VIIIl noiety useful for the present invention
WO p@BO8Es9 any protein that has the sane acti vi PET/US2007/026522
ddi@loh REHEBo AR o BREGIRE ebot bte&eeeﬁf ARG Or88 O (HRGE N befWeen

as hativ human Factor VII1I. _lnclu as a possible
Thra c pest Pry/ flanddh@te,glqn@en’eaenﬁér “rod&i Fact or VI 11, which

is a 2,351 amino acid, single chai }%I ycoprotein that
01 83]st r uctVlarrtlarelsgecmog@th the slom W iliebrangd FactapardiEactpr Wi appieties,

t
b&)f&ge %ﬁg{&ﬁ%ﬁ ﬁ'g%'HﬁJt% Bglgﬁxg&ﬂgtﬁﬁs C%Pﬁ%&t%ﬁ?%v\g%etér &IaQidfntBﬁ variants of
argyrmif ity farsigeling ilghmbingan atd eastsony: dersa péthe desired van h‘gllcmalai or
ch?o‘}%ﬂ Eg\qﬁecggglsog%é gsecond sequence, herein provided

kst amnoamds It will be

?‘ﬂr eci at’[%,g aEt taéglt F%&&Ian%{é%glusl ﬁ‘{?}ﬁﬂeﬁ @&Eludé E}) (?'orore

t o nmerely orns o0
am&nb haijl rauhhest Mh a$, er dxempie Fsiot, @ystédhet andzkm aauyﬂxe in order to

rs rs_as | other
EIRE PR SR pmB SR R me & 0 Pt n PR ef g pino acia
T¢biigids tEmdd&rg;angno/md msideésyare ivell ksovpo®shdsk ef bl(dlnary skill in the

mnevvhth i ety has. Factor VI
ot hleiebey s e AdGrsrdrERRe CREmRiryoReastigns Mgsgmisms
arldBtefure) Aenl Bdy (Ibéved’ovu.twhldyhate@erméd, e¢99myt ati on for
henmophi | i a such that an ani mal produced from such a
[0175]e has ThehaytileQgean béshtiihtéChir@n bldodrdeti sedaburcas tRok example,

VII Such Lines are available frama variety _ ,
F%CEHE éH§a%B%ﬁa%@na'w5 R TR plosat PORE Befignscpra grpestion

eakﬁwrﬁ% tmd oP&aﬁﬂf)CJhu MNane %fa ISKD% E@maﬁlpﬁnwlaierhauser
t he art

<l%@ﬂaswa§wonuéwéﬂ§ﬁéé i) KT i Tl 51 sy 661 6-626.

Fd¥or VBAtchn 8o bORSIBted FYFRiman REnufocHIP! See RERKLEE €1 al. (1977)
cani nes sufferi na from cani ne henmophilia A In order
r

HeeatelegiafBuedapd ddOr2Wt183ct i vity of any given noiety
in question, the noiety is injected into the diseased

[04761ral . dn sddivion, dieracivdRecan Bise b phigingd fipm genpmbinent pethods.
Bﬂeﬂ&n Hc@ﬁﬁ)ﬁlgnmm &5l o JORdnRfn éath@ Ri1&i0 heid AQREREG the desired

nmet’hod useful for determ ning ctor VIIl activity is
palypegdeenfragmento tlaging theanglejsrastdonig an grpregsian; grtoys tragifarming a

h(%ggell%? %gBéfgenag ats€ Blsmg{r]m%harké%l\%ﬁa% %s%tl{hxtnese ﬂamgf@red%q:lell or

er nmet ose of ord I nary
bablyihhinstenkidiey cgll), andexpadssiog He nusleid atid telprodnesd the desired her

i e e
mbmmmdhe prokheybic intds&’ellkﬁry()acnhbst tedls efedmewo anthbee QfS)edinfas siall in
thB Fﬁc%ger fO\I/'IeIXZIlI{lé}‘D ﬁgyPQtCI{Q%]OV\E 8k8 ??Z t he corres pondl ng

ety conj uga

[0177] The above exemplary biologically active agents are meant to encompass,
where applicable, analogues, agonists, antagonists, inhibitors, isomers, and
pharmaceutically acceptable salt forms thereof. In reference to peptides and proteins, the
invention is intended to encompass synthetic, recombinant, native, glycosylated, and non-

glycosylated forms, as well as biologically active fragments thereof. In addition, the term
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[0172] Nonlimting exanples of Factor VIII noieties
include the follow ng: Factor VIII; Factor Villa;
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present mventlon nc u enza mum c or1 e, benzethonitim chlori enzyl alcohol,

cetylpyridinium chloride, chlorobutanol, phenol, phenylethyl alcohol, phenylmercuric

nitrate, thimersol, and combinations thereof.

[0183] An antioxidant can be present in the preparation as well. Antioxidants are
used to prevent oxidation, thereby preventing the deterioration of the conjugate or other
components of the preparation. Suitable antioxidants for use in the present invention

include, for example, ascorbyl palmitate, butylated hydroxyanisole, butylated

44



[0176] In addition, the active agent can al so be
obt ai ned from reconbi nant net hods. Briefly,
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conjugate in order to determine which amount produces a clinically desired endpoint.

[0187] The amount of any individual excipient in the composition will vary
depending on the activity of the excipient and particular needs of the composition.
Typically, the optimal amount of any individual excipient is determined through routine
experimentation, i.e., by preparing compositions containing varying amounts of the

excipient (ranging from low to high), examining the stability and other parameters, and then
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[0192] The invention also provides a method for administering a conjugate as
provided herein to a patient suffering from a condition that is responsive to treatment with
conjugate. The method comprises administering, generally via injection, a therapeutically
effective amount of the conjugate (preferably provided as part of a pharmaceutical
preparation). The method of administering may be used to treat any condition that can be
remedied or prevented by administration of the particular conjugate. Those of ordinary
skill in the art appreciate which conditions a specific conjugate can effectively treat. The

actual dose to be administered will vary depend upon the age, weight, and general condition
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acid, formc acid, trichloroacetic acid, nitric acid,
perchloric acid, phosphoric acid, sulfuric acid,
wo eemasweaci d, and conbi nations thereof. ExanpP€rUsi007/026522
ofstﬂc% Ly c?asqgeif}a% L/é'f?c? of We cBtifiord Bemgtt?éa{eﬁnvhe RAgMent of the
ed fromthe group consisting of sodium
hdaith pm pdessionali andicanjugate being hdmmsmﬁqdw ylderpputisally effective
RS at% m&m@&&a&e Bl RO RS SE Al Sori R8PS g&mlené reference
aceta sodi ate, potassium p ospha sodi um
temstanchhemusedGamra‘lb'r arthew,pestwallw effestivé aneynt poll egé from about
ot as u d tig f.
0 BB 100BRb AR BN Y FEGF b SO BRIPL R b0, PR
prefepabdy mfdoﬁemrﬂm{ @10 og&lagnal50 mgfoay.t i cuI ar those that are
suited for injection, e.g., powders that can be
onsti tyted. as _wel n
[0[}2 anoun uplt?%sgg% 8#1 angl é\?egsc?r%ﬂgétg &%ﬁlﬂ &eépalbgiaérgaﬁed as part
oﬁmha‘ﬁdacbetﬁda&empdrhmnaﬁn hesdenge stbred ircla tldtﬂ:typm‘ﬂ dpsmg schedules

des e| n .
FEROMRe e R Y Fabriah & R Ao e B specii
d&&lg&chéalﬁre&mﬂl]ﬁelkﬁﬁhh yy tobeafidrdigarg okit! 1ﬂ\klﬁrarttd‘1] €an be determined
OSI ion is store 4n§a un]iat ose talner % glﬁﬁt
ey y YSpeFgHiRe Behods, EXFHR Sing sk 6? BELe M
hﬁaﬂlckﬁeadaﬂuﬁ&@hdnrﬁva 119k ia g R foulk tinkes aalag,Lthie€ fildey a day, twice daily,
effect i ve dose can be det er m ned experi nent al

b
18 gkt direaimehy e iabtigh WEFklY11arekes t%lﬁ%ﬂﬁf@%?ﬂ%’%’éomhly,

MP%%BﬁaMh &S Oree qﬁtcﬁmhmdymhtqﬁs BRI RIIO ARG RSOf the
a clinically desired endpoint. [0187] The ampunt of

comppsitiqishaifedil exci pient in the conposition will vary
depending on the activity of the excipient and

[0ae4]t i cul gt isReBshendefstdoll €hat WKNO Hetihw@Ationh3ibeéd degcritied en
opti mal amount of any .i_ndivi dual exci EI ent |

copgnstion Wi therredersd Petitis Arbdipert herehihd ﬁhe' f?regomg igseription

asqpapﬁrth@&pgﬁml' thdtISNFo v AR GRERD S VIBSHdhdHIPERLt Shedeope of
the excipient (ranging fromlow to hi gh2 exam nin

the fventicib| Qtherypseasts, astvaripggsand medidications N hin the scope of the
inVRIASHf 'ngl%ap&t toNBode3RTIRA & th¥his & wRiLh tHEBhveRES ] SrARRCe

is attain no significant adverse effects.
05 188] Cenerally, however, the excipient will be
[P&sent A akeled bapkssPatensh PREntAYbATAYGRT androthep Beklicatigns

re@Q&k&d RE¥nbYe H@él?’hﬁooq{;ﬁ r&ib& b AR erdce HMpRR QhireRSe 98% by
wei ght, nore preferably from about 15-95% by wei ght of

the excipient, with concentrations |ess than 30% by
wei ght nost preferred. F(’fi%'g]"mﬂ“ﬁfé'se f oregoi ng

phar maceuti cal excipients along with other excipients
[0296] The practice of the invention will employ, unless otherwise indicated,

conventional techniques of organic synthesis and the like, which are understood by one of
ordinary skill in the art and are explained in the literature. In the following examples,
efforts have been made to ensure accuracy with respect to numbers used (e.g., amounts,
temperatures, and so forth), but some experimental error and deviation should be accounted
for. Unless otherwise indicated, temperature is in degrees Celsius and pressure is at or near
atmospheric pressure at sea level. All reagents were obtained commercially unless

otherwise indicated. All generated NMR was obtained from a 300 or 400 MHz NMR
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described in "Rem ngton: The Science & Practice of
Phar macy", 19th ed., WIllians & WIllians, (1995), the
wO Rigeswban' s Desk Reference", 52nd ed., Medi cB€T/US2007/026522

sﬂééﬁ%g&kﬁﬁax}uq’%ﬁg?ﬁ A ruwr (@k?e?i%l,’Mﬂp dAifbMé@ssi -ié’ka;rried out in

ook o eutical Excipients, 3rd Edition,
glaspeariglraslimisbvesseisand iconthct Addardtaltconiginingzehselsgr gauipment is
an3fq: [0190] The pharmaceutical preparations of the
present invention are typically, although not
necessarily, admnistered via injection and are
[M1A%r ef or elhgdplkaveing gblirevjariogs wdll ba vsehs or suspensi ons
i medi ately prior to admnistration. The
(20§ MaceutyigalFaie PRIRVIANEMbitAn Evimke ot her fornms
such as syrups, creanms, olntnents, tablets, powders,
and the |like, Oher npdes of adm nistratjon are al so
[018%) uded, HRlfeh as pighwesssts liayid chrgmatography der mal |
transnucosal, oral, intrathecal, subcutaneous,
[0200) a- ar tiggdt al , andy&6lykapié h. [ 0191] As previously
descri bed, the conjugates can be adm ni stered
ent er in venaus,i.njection, or |ess
"%ﬁ erabﬁ%k%yy%ﬁirgﬁgg@ﬁﬁé§V¢r by subcut aneous
injection. Suitable fornmulation types for parentera
[02d2)i ni st rREGONIIL nc PEGglaredaByHi or - i nj ecti on sol utions,
dry powders for conbination with a solvent prior to
, Sus Lons r I 0j ' i nsol ubl e
“%gf ositﬁgﬁiﬁfor c§%§¥ﬁ§??8?9&f§%&§mﬁgﬁﬁg|e prior to
use, and enul sions and liquid concentrates for
[02P4lut i on rpVIldr t o zadainhingetFMIIon, anong ot hers. [0192]
The invention al so provides a nmethod for adm nistering
[020510N] UGAISS-RAGR! OVd G dB&LCHIstthOpdyRAfARIL g8l dcbpRifesis
froma condition that is responsive to treatnent wth
conj ugate. The met hod coqprises adm ni st er.ing, )
[‘)&Qﬂler al | yrhgiry Whpredyqt yeed fgr Eﬁ@laquwwe%mgmr%mmn
déHvReH Bomf Chilgse haRbiB a8y (AU ®f LN HRL ¥ndW AVhEiEdd 8Sinp&drventional
of a pharmaceutical preparation). The nethod of
pytfirrHesteeltigigs-may be used to treat any condition that
can be renedi ed or prevented by adm nistration of the
[0R87]L i cul arolERdcUBlets weROB8deqh a@dostaRad Witls Welbhsié Bpgrb@hes
art_ appreciate which conditions a specific conjugete .
desgribedrin bES- iPateny Application Rybdicagion (g 204959 had the following
staldfir&y stered will vary depend upon the age, weight,
and general conditionof the subject as well as the
severity of the condithpn bei ng treated, the judgnent

of t ) _profegsi onal , and conjugate being
rghegi e ol

adm ni peut iL.g ef fective amounts are
known to those skille ) e lar nd/ or_aroe,cle®Cchchfder,
in the pertinent r rence N N
N—O.
Y
o O
"polymeric reagent A"
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texts and literature. Generally, a therapeutically
effective anmount will range from about 0.001 ng to 100
wogoospswhber ably in doses from0.01 ny/day to 7BCTVAZIAY)26522
and nore preferably in doses from0.10 ny/ dayi,dH90BERCH,).-OCH;
ng/ day. [0193] The unit dosage quizégghﬂph conj ugat e
(again, preferably provided as part a
phar maceut i cal preparation) ca 3‘ dm nistered in a
varieéygof d03|ng szhed ng on the judgnent

CHOEHE B PP Can~ pat i , and so forth.
The specific d03|ﬁb schedll e w % nown by those of
ordinary skill in the art or can Peodeterm ned

experinmental ly using routine nethods. Exenplary dosing
schedul es include, wt 4d @ dat gon, administration
five tinmes a day, fourﬂgﬁ£es a.%ay three tines a day,
twice daily, once daily, three tinmes weekly, tw ce
weekl y, once weekly, twi.ce nonthly, once nonthly, and
any conbi nation thereof. Once the clinical endpoint

has been achi eved, dosi ngx@hpides CONMposition is
halted. [0194] It is to be understood that while the

invention has beenpdgatitioR®d vWFE CoRjubaret i on with the
preferred s-ecrfrc enbodlnents thereof that t he
f or egoi AE.00g Tofal B ght, ge Mole Weight)  hat
follow are |ntended tQ"L#JﬂﬁiBPRﬁgﬁyd not limt the

scope of the invention er aspects, advantages and

nodi fications within the scope of the invention wll

be apparent to those skilled in the art to which the
invention pertains. [0195] Al articles, be®KsH,(ocH,CH,).-OCH;
pat ents, patent publications and ot herQ i cations
referenced herein are hereby incorpo ed by reference

in their entireties. EXPER ME 196] The practice

of the invention wdl enmpl ess ot herw se

CHRAF e ERdCHEh ety ues of organic
synthesis and the"ike, which NindEr st ood by one of
ordinary skill in the art and areOexplained in the

literature. In the foll ow ng exanples, efforts have

been nmade t owkareinVeVEdcamesidye ofi von Widlshrerd Factorhunber s

used (e.g., anounts, tenperatures, and so forth), but
[0288)e expe 2nprAPSAteauprsity ah Y WIERKo kAT 9Mtion 9gh thaped (using warm

WaE Gy @é {PLs 10 Hfghﬁﬁﬁaﬁfo %rwlaen'hgqhgeé ﬁl‘%'ofbﬁimﬁE@ﬁtéHteThe

IS 1IN eg ees Cel sius an ressure | at or near
protein solution was poured into a new stenhzed 400 mL disposable polypropylene beaker.

If necessary, the temperature of the protein solution was adjusted to 22 °C (+ 1 °C). If
necessary, the protein solution was diluted with a solution [20 mM HEPES (pH 7.4), 150
mM NacCl, 0.5% w/v sucrose] or concentrated to ensure a concentration of 0.45 mg/mL +
0.05 mg/mL. A sample of 0.2 mL was retained and stored at 4 °C for later concentration
verification. The protein solution beaker was placed under an overhead stirrer, wherein the
impeller was lowered into the protein solution approximately 3/4 down (i.e., 4 from the
bottom) and the impeller set to stirring at 60 rpm (£2 rpm). In order to prevent

contamination as much as possible, the beaker was covered.
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atmospheric pressure at sea level. Al reagents were
obt ai ned comercially unless otherw se indicated. Al
w@eomsnsicedd NVR was obtai ned froma 300 or 400 RER/US2007/026522

[o&MfS p e Ct MO LAY - VB[R Ck s LT RYve RS VEEWillBirdddafat©fmonomer

processing Is carried out in glass or
magis aé 87 8 lﬂh@@f pelymetigreagant Bdnviags e totplnelyrer yyeighb aresaasimpjecular

Wéllg%%ﬁé Sth ? burft OFHB IR t A%r \é%oﬁ&ggé%gé\/g Q7 ds e-gm'g_{frh&o%ﬂ'g of

eviatirons w Il
abbac205000\D4 Was wegiwdrtamh alatedFMOIal 5010k ggl]yplfqul@rmfajwn tube and

| onato 0

oS S e AR Pl oo
mgﬁlﬁsf ﬂ‘gﬂ} kblufRE(y Dptiedhlly Flk PEG[semﬁar} can\BAR enteifieget (wsingta Reshman

W] | ebrand fact.or nbj I
e SR aB e AR i syl FACE BFY k[P paghich
wilelesud ie @tc[e@pshﬂlitfbﬁIcSllc{c@bﬂ%}he_Eb&omW\Elepmhmd Uestsoors axthé BEG
o S e B e B BT PR g e
1.9 WL/l @0 Wi/ ThH MtRAfah§Pdainghs P}EG @«’ﬂhtl@ﬂwh@@hﬂeﬂ Gwms beaker

[ 0207] Polynerijc rea ents were e in ord
such ghapy .P@G;ﬁbma@ﬁége 0 b RiFin Yoo at 1B fatpko the impe &
HERRtdr GRE pidRkir 0hktionRbmBRhedRith 2RO O A3 Is adf@héaasl af the

fO||OMAng structures: "polyneric reagent
"PRGylatian reacipipmppurg”. (XthEng P‘}/ﬁ’é@)’]étl?lbrég‘é’r?f‘ npjxtups wagpogtinued

fol‘ ﬁvg hGRENA t&ﬂp&gtufév&b @@J lu’@ﬂnﬁl S22 BhoRREe8t iARIVAS as required.
Pol ynmer "Véi ght™ Average Mol ecul ar” Wi ght) ("Lvs 2K br

[0|¢ng? 02 ) ( Vl\égllov?/:nrg] ﬁ\\{\e/\iFlOIIlri ota stlrrrelr?gI (q}lileeplgt)f t\}llg rI]’E\(/}vy Elltlgrtl) react(ljon solution
should be 7.3 £ 0.1), 14.5 mL of a 0.1 M glycine solution was added (at 1.5 mL/min in the
same way the PEG solution was added to the PEGylation reaction solution) to thereby form
a glycine-containing PEGylation reaction mixture. The final concentration of glycine in the
glycine-containing PEGylation reaction mixture should be 10 mM (= 1 mM). The

glycine-containing PEGylation reaction mixture was stirred at 60 rpm for another two

hours.

[0211] Following two hours of stirring, a 0.2 mL sample was removed and stored at

4°C for protein determination.

[0212] To purify the conjugate within the glycine-containing PEGylation reaction
mixture, the glycine-containing PEGylation reaction mixture was diluted with 3
glycine-containing PEGylation reaction volumes of solution A [20 mM sodium citrate (pH
6.1), 0.5% w/v sucrose] to reduce the NaCl concentration below 100 mM and to dilute the
unbound free polymeric reagent B. Following dilution, the glycine-containing PEGylation
reaction solution was mixed with gentle rotation (swirling) or mixing with an overhead
stirrer. The conjugate was purified by cation exchange chromatography on an AKTA Basic
System. A Millipore Vantage 44 mm ID column packed with GE-Healthcare SP-HP
media. The packed bed height was 100-105 mm resulting in a column volume of 150 - 160

50



[0208] An appropriate quantity of VW protein solution

was thawed (using warmwater of 30 0C) so as to result
WO R008/082664 ei N sol uti on having 60 ng of protei NPCDOBENT/026522

htﬁelew J:gﬁmng% o atﬁdlaﬁl WaginP8re 69 hdMn@. ahBEWwSh@hih theZ8Rmn
I sposabl tJloo ypropyl ene beaker. |If necessarée
washsst lloelﬁplelp/atuuﬂ@e@ﬁ eheatqridt @/mingoThe rr@hﬂ%\alsasaeqed&ré
Iz f e B o

p&%c%ﬁpnﬁ%lﬁ%éd %10% AS[.O’Z Stg\?gﬁcﬂ tltanae(ﬁﬁ é’% 0.9 /§Q'!’\14u'cfb@%] and
sotdvlohidf20 nMS@dxum\pltm@ﬁaét@}) @rS‘Vq:‘@fv@ewpmtl é)dVItI\bCéh 8¢ mixqure of

N L i,

Step mm%lbfﬂnb|startmgenobﬁl|e¢>aasie@nntaﬂihd3sthtmnd3 1$tepdd: digri thanfirst retention

eaker e nder &N quer ad, stirrer
vl Fotplng &7 ofE S BRBau B, B TG P Bbisbisthey RFIRL B
soRion B iSkept3e o thd &xdmtl()m vaume tduafing s tolf dlehnohinm@ohmmj 70%

olghP DRPBRASA B GRBLI Rt N S HHEe 2L U BUET i moniore

at?28@ nREeTKSEnbYESd ﬁ&/}ﬁﬂﬁﬂerio(}%k@}lt Bchdelntiig Stepe. mat adSnJugate
excess (relative to von WI | ebrand Fact or

which olptediderne P PR ras CPRRSIERE S RE S SY orbynge Bpean to rise

frOR BG4 I 8d tva AUEHRE SV HER HR Pehiadimia il hadl 0% oft rﬁ&ku&dﬂi\ peak
of the wei ght average nol ecul ar wei ght of each poly

height.nh)typigal ghromatopmnp prepasgd erscordangp dth Ahig pmcghlé?jlsmwied as
Fi ,.gq‘rrL pol ypr opyl ene Fal con tube and di ssol ved by

d ing 2 MM HCO in an anmount sufficient to provide a
5% w v PEG or 50 ng/nL PEG solution). Optionally, the
PEG sol ution can be centrifuged (using a Beckman bench
top centrifuge equi pped with holders for 500 Fal con
tubes, at 1000 rpm whi cExamplelBgyit in a clear

solution collected at the bottomof the tube. As soon

as the PEG sol uti direpaation of xWF Coniygate s \ned via a

Syr i nge 4y Pd" T 6kal P&yﬁkpt\ﬂlg’htwekﬁgemw@&ulﬁ' %ﬁ@tgf
1.5 nL/mn e tube transporting the G
sol ution was placed i A kysAOChIlORE'd ch t hat the PEG
solution was fed into the protein solution at the

[okeyel of mhl®adi hé&&e oftixafplet 194 wair@?eal&fdfﬂx%p@ tHaOpoIYinoric
conbined with t PEGsqutlonls referred to as the

reagant33|hayipg A total-pelbimess weiabt eEmge molsclar g2t ofaggut 40, 000 Da was

ué@Eﬁé{ea&bpgboﬁfsﬁp@do%m xture was continued for five
hours, with tenperature (22 0C 1 0C) and pH nonitored

at intervals as required. [0210] Follow ng five hours
of stirring (the pH of the PEGyl ation reaction
solution should be 7.3 0.1), 14.5 nL of a 0.1 M

gl yci ne sol ution was added? s ni/minin the

Preparation of vWF Conjugate
(60,000 Da Total Polymer Weight Average Molecular Weight)
("Lys 60K br long")

[0214] The basic procedure of Example 1A was repeated except that polymeric
reagent B having a total polymer weight average molecular weight of about 60,000 Da was
used instead of about 20,000 Da.
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same way the PEG sol ution was added to the PEGyl ation
reaction solution) to thereby forma

w@bkyosiosmsezont ai ni ng PEGyl ati on reacti on m xt ur BCT/TR®07/026522
final concentration of glycine in the
gl yci ne-cont ai ni ng PEGyl ati on reaction m xture shoul d
be 10 MM ( 1 nmM. The gl yci ne-contai ning PEGyl ati on
reacti on mi xture was stiwo rpm for another two
hours. [0211] Follow ng two hours of stirring, a 0.2
m. sanpl e was renkueparation ef EYHECaniugate f or protein

?ﬁte eg Imy !ﬂ@tfdo-g 'Da {‘(lell;)(]lﬁag% %né lItl@vteE%eQ\qajeHﬂﬁI We#hr ie' in
t he gl yci ne-cont ai ni ng"Is@PKabi long'tleact i on mi xt ur e was

diluted with 3 glycine-containing PEGyl ation reaction

vol unes of solution A [20 nM sodi um ci tr at e-chjehb-(6cHEH,).-0CH;
0.5% w' v sucrose] to reduce the NaC F@Te/nt ration
bel ow 100 mM and to dilute the unhou ree polymneric

reagent B. Follow ng dilution, 4,01 yci ne- cont ai ni ng
PE%;IFation reacti orp sol @t i m xed with gentle
CHBL LT B (RPN Mﬁ%ﬁr h,an, over head
stirrer. The conjugate was pur i P1'~@<5I" by cati on exchange

chr omat ography on an AKTA Basic System A MIlipore
Vantage 44 mm | D col um packed with GE-Heal thcare

SP-HP nedi a. The, pac ed hej ght. _was -105 mMm
resulting in a (E’BFﬁ?m&f)‘ﬁﬁéesb‘*“%fggac-mrl , thereby
ul ting..3 a.col I in f <0.4 [nml.. .The flow
028 | " vall B elien CEF BgnTepritemtitn T % psY
thawée(udihg 3 weith Fafer bathhe rovabiemperptugstor isentifutss) dddeusing a 1000
urification include | ution O mM sodiumcitrate
u‘?alﬂe'&rﬁrzprweat%&/ ‘vmgt?i?’&s‘%qmlsﬁﬁvhﬁp{ff%ﬁwnﬁsrﬁﬂ% i a 30
mERdhidatehet rate (pH 6.1), 0.5% w v sucrose, 1.0 MNad ],
or a mxture of both, wherein the nobile phase was run

ing a gradient. The follow.n i ent was used:
odfhp®, ® 370 Sl o g Skt VR aCE bRt Rt B 8 me)
heﬁfﬁiglhlt tb@npcg'yn;&t»eaglﬁ a'verﬁigH mblaeuliiﬂ weght r(i(ra]a,am é@roﬁ/tﬁé wiight
equaling 0.7 of the colum volung, t e ase .
AVCHgE &%HlaDWF‘(gI‘tﬂf%ﬂY PPt ?%Lfré?a‘@elégo’@b%wa¥ lﬂ%“‘ &ypaz
miLGhieRkéMAfuO b BETRSWaIghdipolyerRiredglft B Glatisispatakd! HES00 uL of
70% of the nobile phase contained sol ution The WV

B. .
2raldE b Fobangsic reagentdd wan solybiizedibnialtenaipeand saprifygine the

mitiRRHRH e QR dV8l ¥ Ry CseE §RIGRABA.B el uted during Step 1.
The conjugate, which'eluted during Steps 2 and 3, was

[0%(1)‘|7]I ect eclljs?nsg aspoiger%to?,sthé g]o utlaokx)lso ;)(?l?’glggc Peg eanlg Btsg fcrnlmse was added
to the warmed FVIII protein solution dropwise over 10-20 seconds. The resulting mixture
was maintained at room temperature (approximately 22 °C) for one hour. At the end of one
hour, 36 pL of a 0.1 M glycine solution was added to thereby form a glycine-containing
PEGylation reaction mixture. A 100 uL sample was placed in a 500 uL microcentrifuge

tube and then placed in a -80 °C freezer.

[0218] To remove salt within the glycine-containing PEGylation reaction mixture, a

5 mL HiTrap DeSalt column was pre-equilibrated with 20 mM histidine, 10 mM CaCl,,
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fromthe baseline and was stopped when the peak
di m ni shed back to 7% of maxi num peak height. A
WO y@sosiesz hr onat ogram prepared in accordance W€HUBIN%026522

0. P% QGRENRE, PEbs. pf i %Qmﬁ@ra&:ﬂgtﬁé @ntﬁe v&ﬁﬁ%k fhe |g§/cme -containing
Preparati’on of vW Conj ugate (40,000 Da Tot al
ﬁélested and

PR@silefion rm@p@wm|w dgaded ense Gigrcplumn apd frackonswverg
po%%l %%ot%ﬂ-g? p fﬁrc:g&g%@co(ﬁfectgﬂ( ﬁ:{;gv&le@ inl £ 20NBIner gﬁ’@ﬁﬁxﬁéblately

excep | Veric reagent ing a total polyner
plavei gha standerduigebathl ecul ar wei ght of about 40,000 Da was
used i nstead of about 20,000 Da. Exanple 1C

par at
OEAES L1l UL AL OB BT B Rk

mix02d,4he ﬂlhfan%mta:mpg BE@dlatlen mﬁctmmm Vs dr bbb%)ﬂlé@n A

t X b teoBrlig¥n
SR L PR Pl gl PR
cauamwc%mgeehnbmioga@rbu on 20 AKOA DaﬁlcE&ﬁtﬁpﬂl eTIEAGOanpmeéwas asS

T N
remvdllof NaOBIl Wzt&isvlgdﬂa% of tg&ﬂig}f@n‘ ne\ltr!gl{o)er InEﬁ?(l):ﬁt}'al Ml fbllowing washing
LAt RSB UG i
Ataﬁlrgﬁlgirnﬁf ?dftlrlﬁ;)f)l((lfw ﬁﬁ(gﬁ'ﬁhl’iﬂcﬂs esl)ec&ﬂdn 5wl fi@ctﬁnﬁ.mg% x?dl:blle phase
ush B ke emane e Sphsicd olpzn bt Cine. 1 cact

0.192%&n R0 44 85 npfvﬁlﬁa(tlgtdr @ nfiktateadfibe @, wheremah®modild phhsédWas
pol ymeri c_reagent rr?
run using a gradient. A column wash of 2’ column volumes (10 mL) of solution A was run.

The following gradient was used: 0% of the starting mobile phase contained solution B; a
step to 50% of solution B in the mobile was used and held for 15 mL (the peak was
collected in approximately 2 mL fractions and were stored on ice); a step to 100% of
solution B in the mobile phase was used and held for 5 mL; and finally, a step back to 0%
of solution B in the mobile phase was used and held for 15 mL. A typical separation profile

is provided as Figure 2A.

[0220] Protein determination was carried out by thawing 1 x 0.2 mL aliquot of
purified conjugated sample and 100 pL/mL of Factor VIII. A standard curve with points at
0.2, 0.5, 0.75 and 1.5 mg/mL of Factor VIII was prepared. For each run (sample, standard,
or purification buffer), 30 pL of the appropriate substance was placed in a clean 5 mL tube
and 1.5 mL of Pierce Protein Assay Reagent (Pierce Biotechnology, Inc., Rockford IL) was
added to the tube and was followed by mixing of the contents of the tube. After incubation
for ten minutes at room temperature (22 °C), the contents of each tube were read using a

spectrophotometer at 595 nm.

[0221] Analysis via ion-exchange chromatography was carried out by placing a 4.6
x 50 Mini Q column (GE Healthcare Bio-Sciences Corp, Piscataway NJ) on an Agilent
1100 chromatography system (Agilent Technologies, Inc., Santa Clara CA), wherein
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having a total polynmer weight average nol ecul ar wei ght
(i.e., the sum of t he wei ght average nol ecul ar wei ght
wobkoosastsepol yner "arm') of about 20,000 Da wasp@i/asmdr/026522

buffdkOwére theThmBb & tHBGENEA EdrpaRfil#BE and (RE mMARINARE ﬂow rate used was
pol ymeric reagent B was suspended in 500 nmL of 2mM

0.pigiL/mpytey it micselferruriBedeanjugsiaspinplef e asipr VIII as control)
W@Jetdﬁﬁt@etﬁtﬂgozﬁﬂ%f(?gﬂg[r}géewgg% %J‘gl g‘}ﬁr QEHAT Wl SR UBR

over a twenty sec |ng a pi pettor,
follpwing @radidnd wassegooy time rzvor(l%gétlme nEbsl@ phase aeainggssolution B;

fo? qglg qiréq% b)!;]osmmg ) .?ﬁ/ m(%ql?hﬁéﬁa C‘?ﬁlqé(lt{éudr sgﬁhvt\g)é %?%rqﬁne two

econ resu
mlmtastt(az A edmates, %%mf tlemehiletphase ccapl}ned)sdlwmm@ foxﬂﬂné)?.:)s minutes

for. one r e
o iaRRS 2% ShhehoblkP RN ol S ELE: FEpfe s Minfleto's
miHuyes) mefi; cfhé ﬁiobillmgxaE’E@ﬂtd eaﬁddcsgluneth fod FimE & mtrﬁtes,@o 14)ﬁhmutes,
Was ace n.abs  cr.ocent
708 P BRBIBY Bashcotrined SpRRTr TRESHEh EsRel Muo el
con@bl wive ukddn I (e cBloyifakdp@ark BITISBInA, F)eakEE@] b@fdspéhdtealcdﬂon@wmg
mxture, a 5 pL H Trap DeSalt. co

native Fagien YHlat abey 1} miftorAndpRpgts L ator VI8 winetslier A typical
chrémdi¥erigREpaftid in RédoRlatde Wi G RO Sbeided 418z @BLBI €

vol unme of the glycine-containing PEGylation reaction
ture s | gaded onto the columm an
uﬁ%{n ect ed "§RYE™ %s’oqowgawem@r:Waem%&eﬁghébg%fc‘gﬁgﬁg owing a 3-
8HYATRAS G6dtAtE géIqEhvitR g8k Edrpofhtien czcuarseddr@A) WiYehihd 138668 kedhpérature,
|aced in a standard ice bath. OZlqujpunf t he

WegAnagndardicenF AT PHmEg tepgraL Bdm? oM EeRICRRtsS of

0.06R6,10.019, FAdd. W,df psli}ﬁleab Yéagaf qum)ame agna%ﬁﬁohﬁﬁrepﬁed by
reaction mxture was diluted 1:10 solution A[2

plaging | Qidn ef HiMarkimoteealap weight markepdsyitgggen Siqrrasion, CT‘ﬁésbad CA)
mfoolgﬁéjg %f%%onﬂﬂédté $a lpé/r c%ﬁ{rélqpac%qnﬁy 23] p.L Volumn) were each

hr omat ogr aphy “on an Basi c System " The col

lndwehllall\iaélhaecswmm-ufrpé% H(M HC 1 cphanem 30 gygbletmsa)rﬁ daqtld'ﬂ@lrﬁﬂuted
[/ S
AR BRI T 8 ol
Cérpbiation, @rlmiﬁk)gwmrbh 294l of1lie swamen was theo rtnaﬁsfmnd totthe
de’algn?te(i%ll Pnﬁl?lg(? at t(lj;e (ggl Sptﬂa% (% le 6%1 geé%at\% Léterlél?fbﬁ 60
mnures af Iﬁ)&toﬂtmnﬁollo'ﬁh@ dfumkplétemmﬁﬁﬁeumsmgeﬂ ons teln&)ved from the gel
i ncl ud

ot A e Tho g s Yyt Sl oaine
stiNa Gherforméd By: Atldkhg I SmOf 0.bbt Ih:rchMrﬁfafeid’to tt}ibegem”ﬂifb]okved phagiee
m\l/\xﬁl?e incubation period; followed by addition to the gel of 5 mL of 5% barium chloride
then 2 mL of iodine followed by a five minute incubation period) followed by rinsing with
deionized water. Five minutes after the gel was rinsed with deionized water, the gel was
analyzed with a Kodak Gel Logic Scanner system (Eastman Kodak Company, New Haven
CT), wherein unreacted polymeric reagent B was identified. After scanning, any remaining
water was poured off the gel and 50 mL of Pierce Imperial Stain (Pierce Biotechnology,
Inc., Rockford IL) was added to the gel. Following incubation at room temperature for

thirty minutes, the gel was rinsed with deionized water and allowed to stand for one hour in
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run using a gradient. A colum wash of 2 colum

volunmes (10 nlL) of solution A was run. The foll ow ng
w@r@diogrsty was used: 0% of the starting nobile POBES2007/026522
ZGBQHL BF 086hinAl whdrODyRng %e%ﬁ)gpetd%d QQ‘@rSlfch eS'bf \QE‘teanér@

nobi | e was used and hel [(q, e peak was
C%Imlfrtefttz‘éﬁﬁerlthﬁ @ppﬁmwéwbzewlth @d%qdp's §l Legic Sgapaer system
0% of solution B in the
(Esagtg{ﬁ(kogﬂ(ase usegﬁg‘%{gch |d for 5 nL; and finally,
a step back to O%of solution B in the nobile phase
was used and held for 1%Example2Alpical separation
profile is provided as Figure 2A. [0220] Protein

det ermi nati on ms&%!&&ﬂﬂﬂ!&%&%g 1x 0.2 nL
al i quot ! ‘Mél@éhlépﬁ/e i of
Fact or VIl Andaracurve wrh pol nts a 0.5,

0.75 and 1.5 ng/!ﬁ_mﬂdmmgﬂsmﬂmﬂf_bpared For

each run (sanple, standard, or purification buffer),
(039371 of b gyﬁﬁg?irc%c'e@&rg oﬁﬁ%ﬂpﬁpfﬁ Wi feph B8 €0pdr taftying out
clean 5 nL tube and 1. of Pierce Protein Assay
thRpeagedvre RRITE itoeas Bp@ﬂé@hmwﬁerenm in thrpelymst & Hactor YAH ratio
wRAARA L b getnhgpxt%ﬁgg}ges%?& cfn?t!léa%%gd @Xserﬂf)ﬂxgﬁpﬁbﬁ t&fﬁlch might

contents o ncubation for ten m nutes
beagxplagrerchby drepise af differe(lmaly@yal mehl@ds, oAt avesfigated ba bariunytindine

t 221
sl oFR0cq 10 e SIPRAE EARACS RISl i ho byl R231)
out by placing a 4.6 x 50 Mni Q colum (GE Heal thcare
Bi o- Sci ences Corp, PiscaEasmple®B on an Agilent 1100

chr omat ogr aphy syst em (Agl I ent Technol ogi es, Inc.
Santa Clara CA), W , : pgatee sanme as those

uSed O i £t BEly ARE Y e TSI Pr bl Wi o
was 0.5

conj ugate sanple (or EdatsclOKVbilong control) were
diluted with 30 nL of 2 MM HO and placed in an HPLC

Wi t Sbrocdtife JrahhAleNS, ShALbEN Bt HaPLhlyrhas

[0% zergrhgggz % e rquilxl ewghase co¢1t ai r?ed sol u?oy& ¢

re&ent Brhavmgre totd ipolymer weighhavierage mol@olan eigheofbpit|48,000 Da was
E@?Q ution B; for time two mnutes to

usggg%r?ﬁa éb%h 96% "t he nobil e phase cont ai ned

sol ution B, for tine 2.5 mnutes to 8 m nutes, 27% of

the nobil e phase contai léxhmple2Blon B; for tinme 8

mnutes to 8.5 mnutes, 70%of the nobile phase
cont ai ned sol ut i oRreparatien of INVIIRCanjugatet es to 14

g‘opuées F407,(%°19af T&&Ppéggl%# Wﬁé@%e'ﬁ%@tﬁm&ﬁaﬁweﬁwn B.

("Lys 40K br long - resynthesized')

[0225] The synthetic procedure of Example 2B was repeated. Upon carrying out
the procedure again, it was noted that some differences in the polymer to Factor VIII ratio
was observed between the resynthesized conjugates and those of Example 2A, which might
be explained by the use of different analytical methods. As investigated by barium-iodine

staining, however, no free polymeric reagent B remained in any sample solution.
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control were used. In the chromatogramat 280 nm
peaks will correspond to the follow ng: native Factor
wbkios/oste6about 11 m nutes and conj ugat ed Fact oPCWIUE1007/026522

was earlier. Atypical c am prepared in
accordance with this proﬁ;‘ 2 provi ded as Figure
2B. [0222] The pukpl.fd-£ai&sPod HoRE .6 was anal yzed
by SDS- PAGE by al M@Cet ate geI

(1 nvi tr ¢fd x BetabPolyw Acygre 2 Y eight
tenperature vvherel n i.ﬁ} gr]ve of poI yrrerl c
reagent Bin 2 nmM HCL S%%rdlog ions of 0.001%
0.01% and 0. 1% of polyneric reagent B (wv). The
[022@ndar d Thebag prosgdure Q:f)EXpmablZﬁgwaﬂepn@tedfexwpwmakpolymeﬂc

refnf B e Al iy KElepd Bk pRAGIIERERR! @ bl 60,000 Do was
used ntstead of dbast 28;000104.) (10 nlL vol unm) were each
individually diluted with 30 nL of 2 M HO, wherein
30 mcroliters of each HO diluted sanple or control
was conbined with 10 nL of 4x LDS Sanple Buffer
(I'nvitrogen Corporation, Carlsbad CA), wherein 25 nL
of the sol ution was then_!‘_%_lankﬁéred to the designated

well. I mrediately, the gel EI aced in the gel
apparatus and was Itgpa n V 150 volts

Fol | ow pyg
fromthe @ ) .

The gel was then st alﬁ.éd_\lméth_r_ﬂmt] um i od| ne stain
(perfornmed by: adding 15 nL 0.1 Mperchloric acid to

the gel followed a five mnute incubation period;
ci,0kdreons), dycradai Pt o the gel of 5 ni of 5% barium
chloride then 2 fobl owed by a five mnute

i ncubation peri od) Nﬂs.l/ﬁgf*‘%fﬁ“t RCEMNRed

wat er. Five migytgs g¢fter the geM was rinsed with

dei oni zed wat er, tﬂbﬁ gel was anal yzed with a Kodak Cel
Logi ¢ Scanner system (Eastman Kodak Conpany, New Haven
CT), wherein unreacted polyneric reagent B was
identified. After scanning, any remaining water was
poured of f {WergeVVAR$ &S56sidde affvoPMalleteardifrerorial St ai n
(Pierce Biotechnology, Inc., Rockford IL) was added to
[022F gel . (FH mb)/wfr@nivﬁil;laband Ea\:t@rt("‘r’WE i) sontor (@844 sgfrok in 20

: o

mhHEPES TR St MDA gy

teohperature el W\ﬁmelar rabor(tetegive tueVWfl) pf paymek, resmeAa(V66 3 mg)
chan es wat er. were ¢ ted Af he ho,

e RAgE Sihat S LRt foE B s e i bt Bpe i,

aviefags hisbacullo daigh CfrepehipolyiNaWardely 6faboil)0,000 Da, which was freshly

dissolved in 7.7 mL of 2 mM HC], was slowly pipetted into the VWF solution. The

mixture was allowed to shake gently on a shaker for two hours at room temperature. The
reaction was quenched by addition of 1.8 mL of 1 M glycine in water, which was allowed
to shake gently on a shaker at room temperature for another three hours. The solution was
diluted by slow addition of 175 mL of 20 mM MES Buffer at pH 6.10 with 0.5 wt%
sucrose. The solution was mixed well by gentle swirling, and then was stored at 4°C

overnight. The unbound polymeric reagent A in the solution was then removed by ion
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Exanpl e 2Al Preparation of FVIII Conjugate (20.000 Da
Total Pol ynmer Wei ght Average Ml ecul ar Wi ght) ("Lys
wQ@aMshs2cbong - resvnt hesi zed") [0223] The synt P€T/62007/026522

exraﬁeﬁ’l%g fnafd raglf}ar@e(?htz&r%ﬁoé@ﬂ%toﬁd - THRORIERONjulMe was

out t proCedure again, It was noted that sone
clxararcireez@rhye@s RAGHs. by ngatparaméeklwmg/mmn exghprgena s

R i s E
SDS-BAGE ahialyhie uedﬁr radneddyanidomh-redacerbabnditiags, lrfm?@ewdgat ed
by bariumi odi ne staining, however, no free polyneric

reagent B remained in any sanple solution. Exanple 2B
Preparation of FVIII1 Conjugate (40.000 Da Tot al

Pol ymer Wei ght Aver age V\él ght) ("Lys 4 br
l ong") [0224] The basic "Bl Exanple | A was

repeated except tHat RAL¥ESEIWF € eB having a

t ot al poI ymar wei mﬁvvmgrm—é% WEI ght of about
9.008 Da jEatdl Polymer . ; ok

ZBI Prepar atl on of FVi, Q@ﬁj " 40 OOO Da Tot aI

Pol yner Wi ght Avera l}%ﬁ{, ght) ("Lvs 4K br

| ong - resvnthesized" LQE 0225] The synthetic procedure
[0328] Ex anplAm #Bueid 75 mpbak o, WUﬁbﬂné Braty (n\nguf sofyfien (60.2 mg

pr{] &C&Qféhﬁe“%g Qil&léed b tﬂa@@lor}g&ﬁ b3 fHurs. Om 39if G @nﬁ@aam to

rati'o was observed et ween
Vit of ecslymemresageadAc(b Ay 4 gehaemgartdtal prdgaerofeight angsage malecular

welﬁfltlc( 2 ca m %F ﬁg)é‘%&g%g&egarﬁk,%é%c?&%l ?arg ggl tgéar:ﬁ ﬁc%fxﬂ&r "arm") of

al@ua«i(mo@g)q, lndvohwess fresidy ﬂrssxﬂvepbhy BEmilcoff km@éHCl Bvas slowly
pirB%trggl\iﬁncs ﬂiemgélg?igm he mloxltd'lrg L3l alFXwercmo ghalzcg geﬂtl@%%ra%hﬁl%? for

three hours at room temperature. The reaction was quenched by addition of 945 uL of 2 M

glycine in water, which was allowed to shake gently on a shaker at room temperature for
another three hours. The solution was diluted by slow addition of 175 mL of 20 mM MES
Buffer at pH 6.10 with 0.5 wt% sucrose. The solution was mixed well by gentle swirling,
and then was stored at 4°C overnight. The unbound polymeric reagent A in the solution
was then removed by ion exchange chromatography. See Figure 4A for the corresponding

chromatogram.

Example 3C

Preparation of vWF Conjugate
(60,000 Da Total Polymer Weight Average Molecular Weight)

(""Lys 60K br short')

[0229] An aliquot (175 mL) of von Willebrand Factor ("VWEF") solution (60.2 mg
protein content) was allowed to thaw to room temperature. A 150 molar ratio (relative to

VWEF) of polymeric reagent A (2.406 g) having a total polymer weight average molecular
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(60. 000 Da Total Polynmer Weight Average Ml ecul ar

Weight) ("Lvs 60K br long") [0226] The basic procedure
wobkooBnsaspd e 2A was repeated except that pol ynePCT/US2007/026522
wéngmqw thBshiR¥f g “élgﬁl%@kage %dt&ﬁrar W%igghsf AUEpAPSer "arm") of

l'ecul ar wei ght = of” about™ 60, 000 was used 1 nstead
abofit NG /i Ovapdresiy dispsilvedim 1 b7 é!pla?%ﬁ myhHEH, wagglowly
pi%f&é g}% Wi gﬁﬂgo " Lvs@&lp&axgﬁgvngmmlﬁe%}égzn Shaker for
theee rhesns dt,lleomftempﬁnatWel (R26H)aidtle ﬁamcmrwaS[ch@h]:d b)llétﬁhtmp)of <8f7 5uL

o SRR 595 P o VUE Ly e (TR T

teanbéx@mdfot ndiliR diréeohouen MHe8OREGBVEY dilute bl_ymsommdcﬁmorrcatm mL

iPamRIgHES Boftarat i I PROKGHES 58P G 0d SRR 1A TR RNE! by

g&xlle @wvrhﬂé" EnSHEn s dbted W@mveﬁ*ﬁ/g?ﬂi age: A% G imhe Yohhithtwas
each g;)l ymer "arnt) of about 20,000 Da, which was

thfnr renteived bly io8 Gkehapzd ghramatographyt Sge FgnraceB fofghs corresnpyding
‘ into the VAF solution. The m xture was
c}g+rf?%%gﬂto shake gently on a shaker for two hours at
roomtenperature. The reaction was quenched by
addition of 1.8 nL of 1M glycine in water, which was
al l owed to shake gently on a shaker at room
tenperature for another Ekampleddyrs. The sol ution was
di luted by sl ow addltlon of 175 rrL of 20 mV MES Buf f er
at pH 6.10 wi t h Pueparation ef Factore Ganiigate
m xed do@b Yl 1wwe_sg da EBleifs: WeRher at
4C over unpbound pol ymeric réeagen rn the
sol ution was then renbklad_%_himhﬂéchange
chromat ogr aphy. See the chromat ogram bel ow. The
resul ti ng conj ugate vvas characterized by SDS-PAGEs.
chbecreiropatogoafinf ovm ng ani on exchange
chr omat ogr aphy is dan Fi gure 3A. Figures 3B
and 3C shows the g Mﬁ@“&ﬁg'ﬁzfj@?"?c'“
under reduced apgwn reddted cofditi ons,
respectively. Exa e 3B

(wherein FVIII is a residue of Factor VIII)

{0230} Factor VIII protein solution (3.23 mg/mL protein concentration) was quickly
thawed (using a warm water bath at room temperature for five minutes) and, using 165 uL
of the warmed FVIII protein solution was placed intpa 1 mL microcentrifuge tube. The
microcentrifuge tube was placed in standard ice bath (not dry ice as solution should not

freeze), thereby forming a chilled Factor VIII protein solution.

[0231] A 70 molar ratio (relative to Factor VIII) of polymeric reagent A having a
total polymer weight average molecular weight (i.e., the sum of the weight average
molecular weight of each polymer "arm") of about 20,000 Da was placed into a 1 mL
microcentrifuge tube. The weighed polymeric reagent A was suspended 2mM HCI to form

a polymeric reagent A solution. After ensuring that the polymeric reagent A was dissolved
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Preparation of VW Conjugate (40,000 Da Total Polymner
Wei ght Average Ml ecul ar Weight) ("Lvs 40K br short")
wQ 0RRBE26AM al i quot (175 nl) of von WI I ebrand ParU62007/026522

(aél;iéOéE vﬁﬂéﬁﬁé @ap s&lggorgfopﬁvéjge%rﬁi's golfo%%i %Ptclntﬁﬁ%m%l fhoggd

to room t enper at ur e. ratio
se¢argb)aell ofthe polymedic hgms Kysebition wmeacgbﬁ to the chilledFaptey)VII
|
prot@i f0h By 8 R B IR, BN 0 RARLOGH (oMt for
onefhoem ot tpmrydmfloné boury 18.®AL abzoﬁﬁ mM)gl@a@e Belytionhastaddegsto

freshly dissol . .o
g R S <R P s B (s Whbining
pmylmdemos hivktere yeas trb gked For aw altalnériutds i rdolht empraturesorad

tenperature The reacti on was quenched by
ro%}ffBP ffon of 945 nL of 2 Mglycine in water, which was

all oned to shake gently on a shaker at room
[023per at Toeerhove sahotithar the plyeide-bontaining PES ydoion t¢aotionvascture, a

e e e ity
TWidex 80, Mﬂé |6|5 h))hcl edililhlﬁaféw thd ieA@ionand dilined wivd Midli-Qr \eaielat

s riiaton, Afe-Feobts 4in s ehE e The onfi volime vas

th&hroeaeatdﬁma BylumPaRd frh@iohewéd cbiéctddnad ?@dslwsmwﬂi Ohtaining
chr omat ogram_ Exanpl e . 3C Prepar ation of vW Conjugate

fraconpee BRmSpaly RSP ifbtianfiaidgf batly o @g)écaWFe@aﬁogﬁam prepared

in WedoBdlinke ith Wis dife 18 PRVIded bEIBR29] An aliquot ( 175
nm.) of von WIIebrand Factor ("VV\F") sol ution (60.2 ny

rotei n content to. roo

1023 per at dreuly %seowaéervv&vtﬁv d@?ﬂé@i'sﬁye@efanwgg PEGylation

reRQod Mktufe ECRBBNE udohdedl @EG)sp&ﬁé‘sD N8 ébn L@h@'wa@ %Mﬂaf by
wei ght aver age nol ecul ar e sum of the

cafign grrhangeshpfatognby GRAR Wl’gﬁﬁswv% hThsgrolg used wag 3 5

mEle’ﬁkAB'Q Hﬁ Qoﬂgﬁ (%enéﬁﬁé&altﬂ\@@nfl\ﬁ REDPSY 10t @l ®d0 1% Tween 80,
was sl owlwégl\/{)etted into fhe WF

pH;éISu‘tl M]Naqirﬁ@d Proxeautlibratedswith PO Q@S e M §akilp.P- 19 Tayeen
80S ﬁlﬁeﬂ' TiRYr dés!?l'ie%?lﬁ,% &n&ﬁnx%é)%ﬂ%mﬁre%ﬁiﬁ ik t@feShas 184ed onto

action was quenched by addition of 87
the column and purification was carried out with a step gradient fom 0-50% mM MOPS, 10

mM CaCl2, 0.1% Tween 80, pH6.5 + 1 M NaCl. The fractions were collected, pooled and
stored in a container that was placed immediated in standard ice bath. See the

chromatogram provided as Figure 5.

[0234] The purified conjugate was analyzed by SDS-PAGE by allowing a 3-8%
TRIS-acetate gel (Invitrogen Corporation, Carlsbad CA) warming to room temperature,
wherein a standard curve of of polymeric reagent B in 2 mM HCL at concentrations of
0.001%, 0.01% and 0.1% of polymeric reagent B (w/v). The standard was prepared by
placing 10 puL of HiMark molecular weight marker (Invitrogen Corporation, Carlsbad CA)
into lane 1. Purified conjugate sample or control were each individually diluted with 30 pL
of 2 mM HCI, wherein 30 microliteres of each HCI diluted sample or control was combined

with 10 pL of 4x LDS Sample Buffer (Invitrogen Corporation, Carlsbad CA), wherein 25
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of 2 Mglycine in water, which was allowed to shake
gently on a shaker at roomtenperature for another
wo boos@stseur s. The sol ution was diluted by sl owernidsioioomes22
nrs ke ?ohlﬁo Qlas 4 M@ecﬁwtﬁee&es%hatgt?'\v@ll 19::%@&1&19 he Y1 %0as
SUcrose. “The solution was m xe gent
plavad irl thegel appadtatihand wasgus fag 68 aninwtesat 164 mlm @Qilowmﬁeompletlon
free PEG in _the
of iRt et FreS Hofthe W Sopehle LA Wik 84 waer. The
geLway ms:pstmdedwvgnth h baman oglim:rstauE@arfpmdzb& #dapgakSanl O Mf

b SR B d Sy R i BBV sin

to €d3e ${CHACKE S baGkiGHBbride (hwhermal. of E)\i’inb lfolicsved by @dive mginute
. of Factor .V 30 VI | ut
o bbb LA S b g

rirlse WitB dgioNiBéd W e, fie goBlv il Adhlyb@DWIth & KpedkaGelSeariref (Hakstvitan
m nut es) and, usi ng: 165 ni, of the warnmed FVII1 protein

K%dak&iomﬁnwwdt%v@é TP 18%€ 6% crocent ri fuge t ube.
The m crocentrifuge tube was placed in standard ice
[0@3&3} h é no]tAﬁef séahlﬁﬁg,aﬁy lsffmtaémh@mehwut sbufeakoff the @eleshd 50 mL of
her e ormn chilled Factor M1l protejn .
Galdiogs By ormay Caporingl Garoba s yeadled ahe bl Eeljogpine
1néﬂbh!1()n Afrodd? teyipRfatfze FR A 'inuﬁltéb'iﬁie!'ggl Wastrifiséd wiR dyibBized water
ht aver ag% nol ecul ar _ wei e., the sum of the

anw@tlg\md tgvkapd K opp hewrun 490 wé.og HF‘OBIIFG%%{%‘HT ddiripghe hoyy erjod,
sePdraldnifles 80wAL0N &R cmﬁleféha@?&{r ih@ th@urathl‘ I¥b1 was analyzed with a

m crocentrifuge tube. The Welglge ol ymeric reagent A

Kaedak Gsl) §mmré5as2mn Kmiathpmm yerelr DeWhersigameongated
FaSRk I%s dt%’r 4. RS | g hat the polyneric reagent A
Was di ssol hi eved by vortexing the solution for

five seconds foll owed by centrifuging for ten

seconds), all of the polyneric reagent A solution was
added to the chilled Factor VIIl protein solution, the
resulting m xture was pl BxsopledBa rocker plate at room
tenperature for one hour At the end of one hour, 18.8
m. of a 50 mM gPyepanatic : etothereby

FoTm 2 Gt - AR 0 BT U

(""Lys 40K br short')

[0236] The basic procedure of Example 4A was repeated except that polymeric
reagent A having a total polymer weight average molecular weight of about 40,000 Da was

used instead of about 20,000 Da.
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PEGyl ati on reaction m xture was rocked for twenty
m nutes at roomtenperature on a rocker plate. [0232]
waeomeswee salt within the glycine-containi ng PCT/US2007/026522

PEGyl ati on reaction m xw[ﬁgi 'eaf#k H Trap DeSalt col um
was pre-equilibrated w S, 10 mM Cad 2,

0. 1% Tween 80, &9 LEfle the reaction
was diluted w tm%g%gﬂ% Cor por at i on,
Bill eri@8 M olymex Weight dveraze Mal¢culapWeight)i r e

vol une was the {l,gsdﬁi rngh% Eﬁesimlafd fractions
were col | ected = ni ng

fractions were im’rediateIS/ pl aced in standard ice .
[0B¥t h. A Thpbasid proteduomt Egample dheprsrertaied exgepbihata g @olymeric

re%ﬂ% bg\%xﬁ%g {O%ij%gfgg}%re lﬂ\%g {]a%\ré]iagﬁ glogagglg%’\gv%igggo%%ko& Q0,000 Da was

con
useyd insteabofcibnut0Mi0n PaPE@/(bpa mokar prst ¢fdA0 of palymeriq teagent A

nove, uncopi ugat e .REG speci e t he nj t .
rely i P O L AR ek B b ReE R sudy! Sneil £ 8B P pFiheric,
ref3Rfl & way placdd intbhecleal 1Unh micrecknwifagatube @dd wisTdisplved HBOUL of

C regenerated . w_th 2 MOPS, 1 CaCl.2. 0.19
2 S RLHRT at5mE 0 5 o, RimSPEnBigh 1 SR f PpPlctly
digtO1ve i eNIBeH, A UGB CREPRG sOlutibn toie thiBEY FYH &hdplactlog rocker

desal ted gl yci ne-cont ai ni ng P latjo e on .
PIFHE 24FQPD IRREEE e B 4D 8@% handy ﬁg“ﬁ){ﬁ hl%é&ei Gntinue
ro¥)@ %@Qﬁhﬁﬂlt&%rdﬂrﬂﬁn?eﬁw gradi ent fom 0-50% nmV

S, 10 mM CaCl12, 0.1% Tween 80, pH6.5 + 1MNaCl. The

fractions were coll ect eg&ﬁﬁléggaand stored in a

cont ai ner that was pl aceg® ted in standard ice
bat h. - See the chromat ogr pr ovi as Figure 5.

[0234] The purim&}-@gﬁ#@ﬂé@fﬁ%d by SDS- PAGE
by al | oggomeo @a@&%@xﬁeﬂ%ﬁgﬂﬁt Aveeige Mdlvduldrogeizht)

Cor poration, Carlsba ng t 0 roomtenperature,

JCA) warm i
wherein a standard cuédyS8OKbr shontdopric reagent B in
2 mMM HCL at concentrations of 0.001% O0.01% and 0. 1%

[0238] POl ynEhi BasiceprgesdireBf Praniple 4Aeastpeactd redcepathat polymeric

prepared by placjng 10. of Hi Mark nol ecul [
rehien LA i o SRS Bl BT8R mORsH e RS Roop i B PR R wes
usdd instead &f BSduojougat e sanpl e or control were each
individually diluted with 30 nL of 2 M HCO, wherein

30 microliteres of each HCO diluted sanple or control
was comnbi ned

Example 5
In Vitro and In Vivo Experiments of PEGylated rVWF

[0239] Sodium dodecylsulfate polyacrylamide gel electrophoresis (SDS-PAGE)
was performed under reducing conditions as described in this Example 5 followed by silver
staining (Figure 7, Panel A) and Coomassie staining (Figure 7, Panel B). Under reducing
conditions mature rVWF appeared as a prominent single band (monomer) with a MW of
~260 kDa with some minor bands down to 150 kDa. When the gels were immunoblotted
with a polyclonal anti-human VWF antibody, as demonstrated in Figure 7, Panel C, rVWF
monomers show MWs apparently higher than 280 kD due to the use of different MW
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with 10 nL of 4x LDS Sanple Buffer (lnvitrogen

Corporation, Carlsbad CA), wherein 25nL of the
waelostswr was then transferred to the desi gnat edrweto7/026522
stdndBRE T RERlV W 63398 lap¥@itedsaGaA1d VWiFRor#ler ARRRARAL VW

and was run for 60 mnutes at I50 volts. Follow ng .
imgimpblet wish sayie miner, mgprrelevaat dagradaien haads\Myltimes germpsition was

infiSlioFANY RnitBaRif denBSOE oL Sl B bith ot oAgHL o
dempnsteatkthe intdggityrdf e muNinpricsirhenie@nd ity gpnfign thaengysdtellite or other

f ol,l owed five m.n ' t] ' :
deguaa@iindhad cbbutRalk et PARKBRL AR RET s or e YR
138Reis pRovidedah Tabldilne fol l owed by a five m nute

i ncubation period) followed by rinsing w th deionized

wat er. Five ni nut after the gel s rinsed with

dei oni zed watJabl & 1 Rata of \Ng B18BPL Kodak Cel

Scanner (Eas New Haven CT). See
Figure 6A. [ ; any remain| ng water
was poured @ : = ade] Bl ue

(1 nvi t rogen |CoPpteiaBiedord (@am)sbad €A) wed4adfed to the
gel . Fol | owi|ng wwircAga/mipn at room tfenpedadur g f or
thirty m nuties vwWiFtvg /gedl pwesn (tu/mgled |wi t h1adei ohi zed

wat er and al{l owew:Ra» &ir@md for one|hour 2uB 2P0 nlL of
dei oni zed wdt erwrARad N@iLtAye hour peri odo.4sever al
changes of wat exvves @apnpl eted. Afiter g hpur, the
gel was anallyzegyriviis @pdagaly Cel $cannegy (Epst man
Kodak Comparly, \Neveiiv@mal) . Wher i n ungongpt ed

Factor VIII MWFCW“%%‘M'%%'KD%W Fi gqur e5 Gdg_ 1FEkanpl e 4B
Preparati on ' njugate (40. 000" Da Tot al
[0Fg Y er  YeiahbiAVET R MAtC PEEL VR S8l gates kit rdieksablle bonds
short") [0236] The basic procedure of IJ:'xarrpI e 4A was
vip the aminacresnrsey thetlysine rseidyassf ¥ Wikorgge prepared macpgydgnce with

0 [ e [ : j ut
=l POLBTR S8t A0 TIORURASEL G oy

mdlBtul@rvesightsef abputFOKFAQK or 60K.| Tablioh purymarizes 45 RGLylqtgn degree

. Pol ymer \Wei ght Average Mol ecul ar Weight) ("Lys
Ofigﬁkjruggt:%rt - resynt hesi zed")

Table 2: PEGylation degree of the releasable PEG-rVWF preparations

Material Name Protein PEG/monomer Free PEG
(mg/ml) SDS- Ferrothio- HPLC
PAGE* cyanate**
Lys 20K br short low 0.304 1-2 - 3.7 <0.002%
Lys 20K br long low 0.450 <2 52 4.0 <0.002%
Lys 40K br short low 0.228 <2 2.18 32 <0.002%
Lys 40K br long low 0.315 1 - 1.9 <0.001%
Lys 60K br short low 0.216 <2 1.6 42 <0.005%
Lys 60K br long low 0410 1 - 3.2 < 0.00625%

The protein content of the PEGylated rVWF was determined using the Bradford assay with unmodified r'VWF 133P1 as
standard. The remaining free PEG was determined by barium iodide staining of the non-reducing SDS-PAGE.

* The number of PEGs per molecule was counted by analyzing the Coomassie stained reducing SDS-PAGE followed
by gel-scanning analysis.

** The number of PEGs per molecule was determined with the pronase/ammonium ferrothiocyanate method.

62



[0237] The basic procedure of Exanple 4A was repeated
except that: (a) polynmeric reagent A having a total
w@oelognereenei ght average nol ecul ar wei ght of abpor/US2007/026522

IOfLQ] 000 D§ofﬁ@§1ffé§e%ges iR %ﬁe% Rf vatraRénodRr B0 dORmABE weR)

a nol ar excess of 150 of polyneric reagent A relative
shown Pt tles different mmodggedwrdo The HELEgngthesh thish depsppt require a

PEQ? S{tl%lcg rxrfstérﬁg gewe aB%L/é(lg?J llughé’r %Elgﬁé}tof BEGRAS ofInfs &fn itid: @ivén by

ocentr and was dissolved in
th& 8PS -PAGE mathb dHCThus)\ibe Deglnalh@rgstcﬂf@tlv\b REfGylatign degresrefdl -2

entrifuyge S
P HERRh e {AhonoB b P T ARAS BRI BBy SR AL e
Lyis DK I br dumgt 1pl acrgugate. r Acineestiphted by beriunpiodide ewajpnéngane free PEG
for 1. hour. ench with 21.5nL of 50 nM d yci ne.
re’@SWf“%H{} 383%1%?8“%%"& 20 minutes at room tenperature.
Exanpl e 4C Preparation of Factor VIII Conjugate
[024%), 000 [Dae fotet cddtdny nthe vm;gest wavagaagred Msbrding taithe principle

AR bt Pl kSRR ety R Pl S nBBef fm Bio-Rad

Labotaysiies (ert ey CAL UAA_DI aBramldjard ( I%ﬁ)a,hnqzld? zymm Iir> 2@1254. The

aver age nol ecul ar i ght of,.about 60, Q00 Da. d
i B P by bestorD a1 e B g i S
caMbMed Exlﬁgaic&ﬁﬂwh@ﬁax%m pkp&aﬁaﬂmubﬂeagis-spniasm Diagnostics,

dodecyl sul fat e pol | ect

S A B O KBRS bR REY BB ER  faligton

E’%S(ﬁ noked gi % ptnhblﬁ/nﬁx PrplButonlodbiRvmehtdilsamley 8 well as sample
a

ining (Figure 7, 0Panel A) and Coonassi e staining
@FPW@GPrepﬂﬁﬁé’I‘thﬁ)94Uﬁ9b?° Wi&uci ng conditions nature
r VWF appeared as a prom nent single band (nononer)

[(mi h a MYe@imindf6h &AW AH FOHEIffErenoV WIBAG assdpsere @sed
kDa. When the gels were inmunoblotted with a

d%agg«lzﬂeaﬁmmm SIY sovEVish ELD¥Yy, as denmonstrated in
Figure 7, Panel C, rVW nononers show MA apparently
[obagher t hasingd8hcltiatio eultilayeh entie ©Ehnikjul{(SIMITY for the in vitro

MAst andards. Native r VWF 133PI eared as i | e )
CBECREHORER (e RORHEES 45, PN IHHAIRIBIE 040, 1 G Sandwich
VIR ELMW&@%&M@WK& degmartadidIBviiabisantibbdyt dofination of a

conposition wa
polyclonal rabbit anti- human VWF:antibody (A-082) and a peroxidase-labeled polyclonal

rabbit anti-human VWF antibody (P-0226; both obtained from Dakopatts, Glostrup,
Denmark) using the single incubation multilayer immune technique SIMIT. Wells of
microtiter plates (NUNC Maxisorb F96; obtained from VWR) were coated with 1 pg anti-
human VWF:antibody diluted in coat buffer (100 mM sodium carbonate, 100 mM sodium
hydrogen carbonate, adjusted to pH 9.5 with HCI). Phosphate-buffered saline containing
Tween-20 (PBST) used as washing buffer was composed of 137 mM NaCl, 2.7 mM KCl,
1.5 mM potassium dihydrogen phosphate, 7 mM disodium hydrogenphosphate dihydrate
and 0.5 ml Tween-20 (Bio-Rad, EIA grade). For the dilution of samples and the antibody
conjugate, 0.1% non-fat dry mi‘lk and 2 mM benzamidine was added to the washing buffer.
All incubations were done at room temperature. Peroxidase activity was detected by using

tetramethyl-benzidine (TMB) as substrate. The developed color intensity was measured
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i nvesti gated by non-reduci ng agarose gel
el ectrophoresis using a high resolution gel to
waleonssiceat e the integrity of the multineric SPCTUB20®026522

W@fg%'l Bﬁ?\?@gd& g 45’0@1}\} NQ nSidf Léférkl?cegﬂasﬁltatlgﬁbrgﬁg Egd}lﬁ’sﬁ tHeRctual

occurred (Figure 7 Anal ytT cal
WA starslard\wiasi used foyie cmasﬂlctlcprsofmoahbraw uveT g Hidution series

QPSP . DG NI B8 Bl
duphbaemtﬂaeh $inglel platei odvtalnhag alviWi Agreongestrafontrivege| of 04 .0006
Hjél?gng gmples, v/vAc\are Flé\!: c)_/l\%rleagp &S (ri%qra ﬁgﬂae? %ﬁg&%@gsr %Ihalyzed in

duphcqmsg dthe asshptllahlotvas alRiGnimigdichias. Peitghdat ohluabieyt linear

4K or Table 2 su Zes P )
reffERiu by b Gaeen B TRtET ot ba o ety pnisa
dedbititN@Dsy ?ﬁ@éﬁlﬁﬂdlh and HEanl Wd W WE: Ay ddhéamnratidisef rh’ecsbectaﬂibrators.
content of the PEGyl ated r VWF wa term ne i ng the
SagplgiP s o sk PR tEhon R ve oy wﬁw‘ﬁ%‘gﬁw ihin b e Qeﬁned
bylthe cd1brRion ichie bhCRsMEWdefepsitddn Mun@d by barium i odi de
stai ning of the non-reducing SDS- PAGE. * The nunber of

per ecu counted by analyzin . .
OB rane SoatarhEGS e i o Sebaarnmire gkl Byatysis of ex vivo
pl%la-s‘éﬁl?lb@ iffah thephay@bdokiretic th@e iAo bd PEGEF: pgfvas determined
nol ecul e was determ ned with {he pronase/anmoni lllmhtets
he

with pdRIHE AR EV%PF}B’éCff’@%‘ﬂﬁﬁN“SB HEIYRP PorHHOwE

MEESH mﬂﬁéFRmemenfnam) Qveﬁkeaoafeaw@ﬂlgmﬁh $ n%mwomlonal
the different nethods plied. The HPLC net whi ch

angio e W Frastibedy4r 082, HalﬁEél@kIPP doqnmsik)dp &0 mM sqriuny ficarbonate
b‘ﬁ‘fé? fp@ﬂ% Bléﬁ&@ RNeFB&HHP&zaéBEd PRGWIRRATBItd: PR MMYBs, Jiy RV NaCl,

GE nethod. Thus, the original target of a
0. l &rwfml%p}ldrﬂ)d@grdeletedfsamplzs inpigy rgpge §rto 0.001 1U/ml

VWF‘TR% ﬁgebﬁ?er» (y\sa%btsr%;& %%91%[41 dllghn?ihl(Bﬁ’A@%r%glic%?edinthe

except in t ong | ow conj ugate
welinfes? htgm g@5p° @dpllwd ydvasbingtaad micnlation ovithmetycle@Ed anti-

[
B R shgh A AR i s 28] DS GALLE, Benmarty
inprashog pufferde®® V4 BM ByteBr washimgosteps D dgng/iné oRsrdtoei n

%lg%gf Orulxegg’allgégts{%rr 'ilt rlgtl%gApgK% apgwfos@l te( %wba)md buffer was

adéadal Colb dewblepment 2vad 4ﬁp1’a?¢514W1thT31 ¥ sulforio add.anbgiroaed of wells was
re%&aﬁrﬁ%{q%igﬁ%reg% to lﬁl iy Agsotrbg%cenllg I&H'];catllc tp%portlonal to VWF content

in the sample. The VWF:Ag concentration in the samples was calculated relative to a

human plasma reference preparation (SSC/ISTH secondary coagulation standard, #2).

[0246] Determination of VWF:RCo activity: VWF:RCo activities were measured

with the BCS (Behring Coagulation System) analyzer (Dade Behring, Marburg, Germany)
according to the instructions of the manufacturer by use of a lyophilized von Willebrand
reagent containing stabilized platelets and ristocetin A (Dade Behring). The VWF
(ristocetin cofactor) from the sample causes agglutination of the stabilized platelets in the
presence of ristocetin. The resulting agglutination decreases the turbidity of the reaction

suspension. The change in absorbance measured by the BCS analyzer at 570 nm is
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calibrated using a certified human serum preparation
(Qualitrol HS-N, D aSys D agnostics, Hol zheim
w@2o0smsaep9 di st ri buted by VAR, Dar nst adt, Ger mapg)/1S2007/026522
proftRbHAl A& sdndld PEAEdAR cbateRachlit? OTﬁe%slocgtuggofactor activity of
protein/m . Pre-dilution of concentrated sanples as
thouednipleyis quantified byimaans ofrpsrelResnee pirepeaneratedi wirh d\Fwman

Ag: Tvvo
P%%“@%%Fe“vf&%ft\g Rebrtihaad T AN
eriments: SIMT and sandvvl ch ELI SA. [1_0244 A single
[0?4] ubatl AHletemmination ei=bindinp N Vl[-gCBcﬁctlylﬁéwas
ddidim¥ieh WmGR) Sﬁl'lyzéuail&ﬁe Eilstpb@rea&}{&%ﬂ@ﬁ\% A5 1®Bknoclone,

anal ytic techni que ‘used doubl e sandw ch WF: A g
Vighmas Aupisig) aseording tv\ﬁhehnsaruemmf heananyfagiager] Bits psecoated ELISA

te%&lp@ WB@%@%AX)@I&%Q Bufihn @olﬂg!ér%/ %h(? g%elre%p 'b{:te@wlth tMﬁ‘iBle

ant i and a ase-la
sopsioy cCdhgen-bainidi VW B wtais dbtaetedh byvatdingrat pebmdidas¢-Porj@gaged polyclonal

f d ost
LA AT Y g SIE o B b
refirdvicd curvié pdrerandd witlcn@rtnial lamal ;ﬂdsﬁ& pEdVidNG Witixthe GrsbkiF6E

obt ai,ne ) were coated with 1 ng anti human
ewsegd’?glﬁd[iwd; ted in coat buffer (100 nM sodi um

car bonat e, 100 nmM sodi um hydrogen car bonate, adjusted
[0248]pH 9. DetdrininakiGh df V%E%thiedibaﬂmdm ERSA chromogenic

e

dddfcﬁnedrbgmﬁd@mispbvatl.eseasmubndm@ wmmyd)rmm@(@)smaﬂs A

copore ALY Gy Bte BV GPmL BB de ot o iroptg 967 (ko

GRetip) DhBark) widimiasbifiaid t6lthe nfitlokitevells Bﬁvls;hﬁfeztan’feebdrsenne
Wwas added t Q. the washi ng bu ubat j on re

(P&?né M dig v g&?dwéphaﬁeci%drﬁaslé 'a@fm}?w aydrogen

%}@&t €40 AN NaCh) gHt7ez) lcafRinthg! 0. 05N TiwekdnZ0 ¢ d\MBkd 6§wash1ng
strate. The devel o%ed color .intensity

was
bubions EoraampletdilaforEandga asking solutions 80 Yiar Tal Gl (Bio-Rad,

HESHIRE @NC 19N BAE th HABRITRER tster. t A 8oeint @tholHHEr rFVIIT
standard was used for the construction of a

[0e%iU/ ok Bvllbﬁlrempge@w atigity (RVIBIC)S eps mixed gndithe dilgedoY Withe
containif} (Q)'nl:éﬂtxlagt'é}'a ?réél@ 956 t0 10 %ﬁ%l’)@l‘? separate tubes

prepare ana zed In fcates on each’single
angl 1a¢léat@@ata3 7ﬁC ier 29 minBtepgT h@’fé’éﬂtsmaw wes & fperge bykk derived from

229 Rr 2830 oy IATRLSS: MEFefbl et befia 4 +1

ive uti ons were an
cldorpbgen&tl@\élll attieityasfstiy6 BU/an kandacentaingdlessthen f pg (~ 0.5 units)

v%"k'g ?1%8 tu o% rcf'rVIhh el'hg F@IIFpr%dI}lc?wa? Qored fljo%})elg aliquots below -

60°C and thawed immediately before the assay.

[0249] This VWF-FVIII complex was transferred to the blocked microtiter plate
and incubated for 60 minutes at room temperature. Unbound FVIII was removed by a
subsequent washing step with washing buffer. Bound FVIII was quantified by a
commercially available FVIII chromogenic assay (Technochrom FVIII:C reagent kit,

Technoclone, Vienna, Austria), in which the reagent contains minute amounts of thrombin,
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regression curve was cal cul ated between the | ogarithns
of both bl ank-corrected optical densities (QODs)
worr@s0swd and t he known VW Ag concentrati ons BET/URE07/026522

FiXaXpifs %ﬂo?@ﬁl\ﬁﬁ@FX SaPhandiie omfseas%tﬁ AROMATEY 2&Valelibs

cut Ve on hey were with e range defined by
thrdvebin and thusreleased dtony ¥ Wihendrsubsenventlydorasagomplea avitn

pﬂo%fmhpld[ & ang@l?ﬂm’l 18Hs %h!c’sl%ﬁ‘m%%& al:t“/aYést rl'@&a,e@ﬁn%h in turn

or anal ysis ex vivo plasma sanpl es
cl.éerv@mhe hbrophgcmawkmatencsslltglgumbeglomsctwhwas}g in Ty

redc er eqc ?d ﬁ\gdt p[e%ul?é"é1 rkg%?_l?ﬂ@%%\%t\gﬁm %{ﬁha% glg fl)cjnetic mode at

unc-
37\7€xAﬂGm’pple§\hrB(e serﬁbbldxlhwd an@ematyred jn duptieateso@heblank corrected

oli)t}\égldgggQ%d\é%gvlﬂé&](lg%ﬁﬁmnbgﬁrﬁéﬁﬁ d a%algvﬁ‘ih n“)&(}g dé nctfnnlggnq}étions

inbgaritHa0io 8date. MUE FOTII-binkdirg. a6t1v181 altssanpleewishalvulagdfeh a fitted

wi th washi ng buf mM NaCl .. O W
rop TR P30 CNTIRIan from SOt BT hap LA 8t
VWIOHgQasOIZUto@VQ’V@@WIIHBJ/a&in/\F Ag [in washing buffer +

bovi ne serum al bumin (BSA)] were incubated in

wel | 2 haqurs at 25-32C,. fo
0558 kst PoaPmtaro PR R AT R e WRHURT Wi Ag, e
ertiop¢riegaF €I, Wiidh iHBsumarnadiveh oﬁlﬁé ﬁdﬂnﬁh&ﬁﬁsrﬁ?h@&ﬁ@ inflverk@ on the

mgqsg%tmreg V@gﬁ%%@[g r;lcé\\@l%’ q{ﬁﬁ rr@?es was expresse B?ﬁml as read

fromiRORReMNKE BnedhiRItho BVIIELR@he capLIR waStalcllftbd & a pdrtent of the
USA) in phosphate citric aC|§ buf f er was added. Col or

VI AE gpsaned ndle ssmplsped with 3 M sul furic acid.
Absor bance of wells was read in a mcroplate reader at

(0288 nm M@@m&eﬁ%fi\avﬂim tarmuﬂrbwafﬁdem{noh@esv%ce
content_in the Ag conce nin the

ra
teehmslaeURedifigl 1 DRV T Yere fpmabiiarben BF AgHgols ofa
Bl LhLPERp Bf £BRkaEL3000 @&G&é AGHUpSGRN gaédenp%ﬁmttb @Bonstant

st andard, #2 [ 0246] term nation of
lexehapsardipg to WF*SR&SIOB%?ﬁ the mapfachaee Aeeries ebdilytiophok G

sa@?ers(v&@@{hbﬁ‘ gpbpﬁ:igé %@Elﬁlﬁ fﬁsé\g Hee'Wnj &p%yd_’eeﬂllo&[ﬂ@éjﬁ minutes for the

i ng, urg, Germany) according t
asspgiation@nd oA, gumﬁeStfhrethﬁdmﬁcw@pa pEFVEY 1&&@ ee(fh %f these cycles, FVIII

") a8 G UG eated with
WL¥QEHP%£§§H etg an rléﬁocetlh (%gg ?1%@ anew
FVHémané(rlstocetin cof act or) fron1the sanple causes
agglutination of the stabilized platelets in the

Oggﬂs ence herimtiof 5f thd FVIMSiddattabdcRy oRIBCUVWERLH RO presence

ecreases the tUTDIdIty of the reactl on
of native r'VWF under flow conditions: A constant amount of r'VWF was immobilized on

the flow cells of a CMS5 sensor chip of a Biacore 3000 (Biacore AG, Uppsala, Sweden).
Different amounts of rVWF were incubated with 5 IU/ml rFVIII at 37°C for 5 minutes to

form a complex and then injected into the flow cells with the immobilized rVWF. The
amount of free FVIII bound to the immobilized rVWF was calculated from a reference
curve, established by injecting rFVIII in the absence of r'VWF in the range of 0.1 to 5
[U/ml. The rFVIII remaining in the complex was calculated and expressed as a percent of

the added rFVIII bound in the absence of rVWF.
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suspensi on. The change in absorbance neasured by the
BCS anal yzer at 570 nmisproportional to the sanple's
WO 2@8o8®wE9 N cof actor activity. The ristocetin BOf/&ES§81007/026522

[0@ f" vity h@éasﬁr@xﬁeﬁ%ﬁ"@ﬁs@eﬂti%llgﬂﬂi?l\/i\m: eRafiNg @@éﬁ&: %ﬁ_)stm
erence curve gener ate St andar uman

St(smblhse@fm% t Aﬂ\%ﬁm WWStl&@‘W ipRubptifg, thy eppipgptes with

mg}%&s%égoﬁéén'trg{‘orﬁfof EQ@C@Q{eh @\quMlT'S [‘ﬁhﬁ&‘r 8&tatu¥ink léond-m&s to

activity was determned wth a commerci al |

urdeld itheadWVE. Hihe degradationaby YWH wasrnessured Pi eplirgen-binding (VWF CB)
ac}{l/ﬁ}ﬂ %ch%ég&{ds %\1 ARGHANRNATs Eéé AVARF Obthie Uhd b RBSrs 8ft Jdiﬁ
marmu . d ?_ ?] t he

if act ur recoate | SA test strips wt
inq‘:uham I T@etstgﬂadatam 0¢ el rawg imet yypabets| and Wenmatipm etﬂﬂ)am@@lﬁc satellite
S CoI | agen- bound VW was
baaei‘é'%rtevcfu%m h mu?mgérag?l §(l| dase- conj ugat ed pol ycl onal
anti-VW anti body. .The WAIF: CB activity of the sanple
(0324 quantFof thedegrydation eEr\oW Fanarmtldaroelasme yeeqren Kmet Rig-

fy. \/ t .
Mg R IRY RIMERS, RIS T i AR AtANITS [sehk8) AfldwTS 13 in
thwmfutié‘dk bf the phismg weeepatvated Wigh BaCl-fdr 30 noihmtes s GEFT @ the

ter ct on s, det erm
pERe ot g S Werep 80 R R g B SRS TP e
(pﬁidll&tled wiHe rgelriey 0\WM nreaf pHiB .0) én’kﬂﬁﬁherlﬂ@bﬁted at 37°C for 4 hours.
:529-538. A co rcia avai | I onal
TR IbR  PE R AT et b o B VA E 8D Slygptes and 1
togﬁlﬁﬁwiﬂih bf Ag@\fl\%{ [Lh Dbd [ THellf%itlbevthhﬂomﬂe% b@tﬂegaﬂﬂltl\ﬂﬂ bf Na,S04 and the
osphat e-buffered saline nM di s
IngRh3H B RHES VS g SBDsaAEpHY 8‘%"&"&&6@0 ga%gand the
sul éxhytgﬁt%fﬂxsmﬁﬁb@heanalgé@ m Nadl, IOH 7.2) containing
05% Tween- 20 was used as washing buffer. For sanple

dilution a a ocki n 1% non-f at .dr
07331k (B ol %?Céggy é%\%*s%wm SRR T tHpding 96-
wBB@LfE\PﬁﬁQteb(l‘fcfs@f 3590, CoRSgARtorpsTRUAIN D US KMk drk ptddoated with 100
U m EVIII chrormgenl c activity (FVII ng\k was m xed

mhafd P he! kymancolaspprmstid Penthgn éﬁfﬁﬂhéole ssgates, Inc.,
BirRGEAh @S A PR 6f PRSEIG o4k ﬂy@ro]ggn gﬁ&éf)HQté dih{dra@PEs &N kalium

t ubés and i ncubated at 37C for m nutes. The rFVI I I

dibyslspgea Phasphates 1492eM Nagilirt & 2i(TRY) aviepnght Rt ADpd Pebssausatly
blﬁékgﬁ%&l%o Vi bt rsuperei6k BlealihdBRES)in Pﬁbe%mEVé |1ﬂoci%}d< Illinois,

a chronogenic FVIIT1 activity of ,
US4hfon B & axdnutesss raofretemperarg. ~T e, Bntgfiged }hngnmglxyumwrfr djluted

1/9fmt'h'f>¥§s' JoBtaﬂh% 6.539, T\ eRA- 96 Ukd 100851 Bk BIoeRink 5QaEh 4dd 100 pl of
these d11ut10ns were added to the blocked wells. After incubation for 2 hours at room
temperature, the plates were further incubated for one hour with 100 pl of a solution of
polyclonal horse-radish peroxidase-conjugated anti-human VWF antibody (P-0226, Dako,
Glostrup, Denmark) diluted 1/10000 in PBS buffer, pH 7.2 containing 0.05% Tween-20
and 10% of the blocking solution. Between each step, the microtiter wells were washed
three times with 250 pl PBS containing 0.05% Tween-20. The color reaction was achieved
by addition of 100 pul of "ImmunoPure TMB Substrate" (Pierce, Rockford, Illinois, USA),
and after 5 minutes incubation the reaction was terminated by the addition of 100 pl 1 N

H,S0,. The absorbance was read at 450 nm using an ELISA reader 680 (Bio-Rad
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600C and thawed i medi ately before the assay. [0249]
This VWIF-FVIT1 conplex was transferred to the bl ocked
wo@sosicser plate and i ncubated for 60 nm nut esPEr/URTHOMD26522

Lé&%e@t%r&lemﬁowﬁﬂ) Fxls b heYiiSe EEITRY, %ﬂyshaa \ﬁcﬁ%@lﬁ%%'%ed
vvashl g ste th washing buffer. Bound

ingfeaghfinpoead p ma Wetbﬁbm‘iamemrwdm ajampiseviing. 917 U/ml ADAMTS13

w&b %Wﬁb GovASa Yigh FEOMRA M QT \Qn\%\hgis 5?@&@1%edlﬂefow under
Technocl one, Vienna, Austria e reagent

" VAR miltimerranalysis” anount s of t hr orrbl n, FI Xa

~ phosphol i pids and FX. The principle of this assay is

[oﬁélﬁt FVI kbst ISA@Etahd’QI\%gstQiﬁ}gghWﬁkﬂn;ﬁ&d(zb nﬁe eﬁaﬁ@%ﬁﬁug
from VWFand subsequent| rms a conplex w f

prpksish lsng)pvere apnlicd t@xradleeq (é18l/dﬂirt§rﬁ§etaf¢rgpl§ apd ﬁlpqtte»phoresw was
A€ LR Y EciRd obhinfaS: oM, &byl dtvbiNidinifig, SRUERribOFby the

rompgeni c-substrate, res ting in dct't on
mampdastirerd BicaRad). E&m@hculeaweght(sBeldvldrﬂmR«eCIBDmPRa@,rotem All Blue

El?%% n |neti c node at
st %ﬁ%%’sed{@p ﬁ%?%oégr%igf Q1ut ed”’and anal yzed in

dupl i cates. The bl ank correct ed optical densities
[02¥dei ved SDSPAGERN Gyomessie splimng: 0V Egamples (10hmIViARuago 1 pug

prgtgﬂﬁ%p fah%t\#rqu ﬁpedli%d Itoogrgﬁleﬁtqgkg -agetat-gggls EX& !el%ctt)oilpg%jeﬁg was

activit was~ cal ate rom a
done findeg mdecmgl rsmehtmm,slbﬂwd:cblw (I‘J(vamasae stamnirg] as deb@ibed bg the

m%%s E{aﬁra@ erctu es 1%62€6§ F%QAFI?A%S%% ﬁll i’%)?em All Blue standard

wsaRek@50-40 il(Dla / Bamged fHeaenl€3, CAGUBA) A thermdlachlamEighgstandard.

t he endogenous FVITI, V\/ni ch is bound to VA of the
mal n S &Ie
[0% GE %S'd i uno io??ofﬁgwgganﬁgs @XS%r eﬁ} C(Hlal to 5.5

ng motb]lnrﬂer laag) Werelaipp‘hled) m gl’amemte(ﬁ 6%9 ﬁmao@talevg}:lmﬂ elda&ophorems
- bj ndi,n cit er,cent of

wisiloht igpiehafidng BRfiont, PRy BB B GiRE hafle

podfvinilferte\dilluafde | I(PWDF) ymBiané. aTeviphatizathe VW B baisCepolyclonal

éecmqr"?’%a}‘é{h}g?ﬁ@ @398?215?& 'atrt%&ngeﬂé@ras Bifdgss grimary

an@ib&lya Q0T Aka300 BhdsPhatsser(& LA abélpf st anti-0BH 650 wapasplied isa
to a const anéFI evel accordi n%/[to t he instructi ons_ of
f

sepqndanygntipady (Bethy! LaRomtgries Inco Mopitgamery 41X, 34549y (Thg blots were

deSQABRIIaRitHRE ALIPHESRjRRR! SubbtrdiOK i IBio D HERLRE, GARUSA). A full
"kinject" node I]Iovm ng% m nutes for the association
i

rags RO THESE 250 0 ke Ol deediseae Lale Ghalft Huckinghagpshire
UERPRES REd 58S Rrofettlfweightdidnldard.

[0259] SDS-PAGE and immunoblot for PEG VWF samples (5.5 mIU equal to 55
ng protein per lane) were applied to gradient (3-8%) Tris-acetate gels and electrophoresis
was done under reducing conditions, followed by standard blotting procedures onto a
PVDF membrane. To visualize the PEG, polyclonal rabbit anti-human PEG antibody was
used as primary antibody. The anti-PEG antibody was raised in rabbits by immunization
with a PEGylated protein. The IgG fraction of the rabbit serum was purified by affinity
chromatography on Protein G Sepharose 4B (GE-Healthcare, Uppsala, Sweden) followed
by specific negative immunabsorption. An ALP-labeled goat anti-rabbit IgG (Bethyl
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was renmoved fromthe chip ("regeneration”) and the
experinment was repeated wwth a new FVII11 sanpl e.
wQ 083268kt er m nati on of the FVIII-bindi ng capRCi/Ug§2007/026522
Ldﬁﬁﬁtan\év\fna Médigonigsen Q%/wad}aabfé1¥6% s WEcoAsls amfldoq The blots

condi ti ons A COﬂSt ant anmount was i nmobi I
wern deveiopedl ovith e AEP EpnjaganBubstmtedsit @pﬁaéquaBm@dr Y SA) A

PR A5l sbRO38k e ARGl LEUERARRL SR Bl i
UK) waswuseé gs the nfodacmlanweighpitexdamind t hen i njected into the
flowcells with the imobilized r VWAF. The amount of

FVI fpi % El :
[022@ iul at hw %ﬂqnér%n 198 'I‘mgéuélétéggledél%em%pxg{/Jaratlons were

anialyqublty high d¢nyity horizontah 8D lbg@nmezebélestipphonesis pdrveg highgesolution
fr Do hEVIL] |
3e” grleDeahilibne. SHpisdey dlSTRSH Sl e ARTN, B
rang%\df 1013-b6 mﬁdnh\ﬁWFh@ eaidsecmbetedﬁmm\l\fﬁ EDH%SPSMuere nt
f suscegtl gl “é Rrot & L
Rists ePalrd sy ‘vmgfwwiﬁ@“ 5 RARAEE v
[ nvestl gated by incubating the conjugates with
[0261dr easi VQVE orvitendrs and e disotbupioreaftREG an the VADRMGBBers were

eitglgrg\?lélg ng:] Hi:) Cr8e (%{]rgﬁgol%%pn%ﬁv%gy %f{/)o XSP?% rag}]{}{\gntl gull;]aan VWF

anfibMy. (BB)82aDhkay |Ctlgstrup1(ii)mhnaile)|cre dth aml)tchmmamabbnt ami-PEG antibody
size of , VWF, b 4 the incubation.,..
fiph S blolia 8RB ortie o re i ALe toRn e R oo

IngHﬂhaaa@e@hﬁrhanoslaéseirbh tS%hhﬁ,l’ICEBnMﬁll’g&shWe SUK) hsirgkthOMLP

Cobpaln e KGR BRSO B o ek cal

Overl and Parks, KS, USA) was used, as the ADAMIS 13
[0262)r ce. ADAMEﬁibﬁhlhm miodél, EiVIILtklhdmsm@ﬁlcé Neawidrasaa(18e5)eNat.

act i th Bad r 30 n at in. the
et RS Post y et et TR oo oyt TP GFVII <
0.0 nnmgwms hadorRANEWSo fOF WIF\(Mipréiame@iyl 0J1 S/ tdlatre BVhuman

Tris Murea, pH 8, 0) and further incubated at 37C

ngrrefzfr%@r%“m‘?ﬁégph‘&ﬁfb]é?’?%"ri‘lé(tures contained 6 ng/m
of native or PEGyl ated r VAF conjugates and 1 to 33
[0263]m  of APPRIISA 3f VIWTeardgadll Recon@snasit BPIEQ 18YUHVEIL/mI) from

addi ti on Of Na2SO4 andtﬂ]1 |ncu ation m xtures e
Bagigg g tsdin '9\1? ERTTPERE o s Spma rﬁnﬂ Ge-dryecigd ‘Z’étbb\y@%a fhe
frdeB@ dS&HRKaD 3¢ diher¥VaSrelstcrel 4t@L8°Tnt R@on@tatky BéfSre use. The
dissolved rFVIII and non-PEGylated or PEGylated rVWF were mixed with 20 mM Hepes,
150 mM NaCl, 3.2 % mannitol, 0.8 % trehalose, 2.5 mM CaCl,, 1 % human albumin, pH

7.4 buffer to achieve appropriate concentrations for infusion. The mixtures were aliquoted,
frozen at -20°C and thawed just before the applications. Target dose was 200 IU/ml
FVIII:C and 1.6 to 2.1 mg/kg VWF. The concentrations were measured again from the
thawed samples and the applied doses were calculated. Doses are given in the Figures
legends. 10 ml/kg bodyweight were injected via the tail vein and groups of 5-6 mice were
bled by heart puncture after 5 minutes, 3 hours, 6, 9, 16 and 24 hours, and if necessary,
after 32 and 42 hours. Nine volumes of blood were mixed with 1 volume of 3.8 % sodium

citrate, and immediately centrifuged at 3000 g for 10' minutes. The supernatant was again
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[ 0255] Col | agen-bi nding activity (VW: CB) was
determ ned. Hi gh-binding 96- well ELISA plates (Costar
w@288/081669 ni ng | ncor porat ed, NY, USA) were preBOBRUSZNNT/026522

céﬂ'tﬁiﬁ%éhoaq 3680 gpfor %nﬁnﬁgé [ﬂasxtﬂ&' Gas sétbgllakeﬁgﬁ&ehmpﬁlduus and stored

hern Bi‘ot echnol ogy Associ Bi rm ngham
baliyay60°6 fer @alysdi - sodi um hydr ogen phosphat e di hydrat e,
1.5 mM kal i um di hydrogen phosphate, 140 nM NaCl, pH

[0i6<ﬁ ( PBS)D%EIHIIUQHBf BV eididinHOSE glieRL! ¥val ag was
of "Super Brock Blrocking Buffer in PBS

de(t@meéemﬂmkcfrmsfnwlm¢th¢fbﬁo§owms/nt)e gsgny PRncimerngseiforh above
wmpezbé g&&;ﬁnat&n%ww vahwgfaﬁmg 9@%%9) XIS es

wer e 5 wth PBS contal ni ween 20
clamoae@l%mayt Abe bingckinsgoktbé mramoamdinq (N Aol relsfsed firegethe

su%gt!réf%{;v?l me {eﬂ daetglci‘o%l tt@r%a&)ér f {Jﬁgtge’ﬁirﬁgg Bllogef‘.e’ghe

I'ncuba hour's room
sloygrd tlﬁa,lleadmn is pmpmadmdj tof tbc FVHECMemramn im th® €annple. oTheaF VIII

cong?ngr)%(l#xo alsngflec garr]r pYeCslav¥ lcho{eg elat1 ﬁ thrg@r% ?lg%noayre(eﬁerﬁﬁz 6,
o B RO L0 Ty

huniee ildsoek NEBSG #0241 500 and Seprasexerin €d/mil. st ep, t he
mcrotiter wells were washed three tines with 250 m

OEgﬁ cont e@éxﬂ&nagog gfw&ﬂ'ggngin ngcll}lge IBI%{UR{] ogg&?‘g}xg_%s ¥4&mined

|eved by addritrom of 100
w S ik saad\etbh @Dil%‘k descriRaiAboes with Fdspéch i SandwiBR)ELIS dor in vitro

TP UREN P BB 498 R e

studdesd T VABE: Agumoncrgitragoresf tEleaﬁ;@laseadealctﬂ%d relative to a human
dLab

P B eE B GRo S That Bl e it senfed . e

baselﬁtedasd:l of Mo VBVE Maasmmratémzmghi?amngﬁ gmggiﬂ g? atssoay in

mPW aﬁ’f‘i‘ﬁ “ﬁ‘F gﬁ%@é‘bllob‘w{&ﬁ Al timer anal ysi sJ as

descri bed bel ow under "VW nultinmer analysis ." [0256]
[0Z6¥3- PAGE Catvtllasiph vfthe sirailating datf-1N/ Parsaerpls @ hirdéh WME and FVIIL:

otein I plied to
P i PPl TR R FsthuBlibns B0F & ORGSR S srbrevan
defiaenthaite werdwudiede dloe by A NME: Af kevels, ahé e ehtiayios Fdrt20 was
st ai ni nq,, as. descr nuf act urer - Rad
schlo Mot B h B gt H G CPr et G vt pbiracied from
mEinQotdhtrdfidns Bt ﬂﬁs@h&ﬁdﬁ{e%om @ dee?dBrel Bmk Bare summarized
Bi 0- Rad, Hercul es, USé [0257% SDS- PAGE and
E‘&Hli‘ﬁ’g’éch 8¢t H"i‘ﬁﬁ‘beters %‘ﬁﬁ?r@é(’% b@nfntwm@é; glyminatiom rate

andUnean residence time. VWF:Ag levels over time were summarized by the

pharmacokinetic parameter AUC from zero to 24 hours.

[0267] Area under the concentration vs. time curve (AUC) from 0 to 24 hours: The

area under the concentration vs. time curve (AUC) from 0 to 24 hours was calculated by the
linear trapezoidal rule using the arithmetic means of the concentrations observed at
individual time points. It was assumed that there exists a linear relationship between dose

and AUC. Under this assumption, the AUCs for different items were adjusted for dose in
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protein per |lane) were applied to gradient (3-8%
Tris-acetate gels and el ectrophoresi s was done under
wo e@so81869 condi ti ons, foll owed by Coonassie stBCTURZ)7/026522

caaéoﬂcﬁ@&)rem%ges%w&e@an% &CIdillskhent @a@ﬁ@%rm &Md@@g the

Preci sion Plus” Protein ue st ard

caldatedsAdC (b2 315> doge kelekg/body mappadminigtersd es, CA, USA) as
t he nol ecul ar wei ght standard. [0258] SDS-PAGE and

[0%@3]“ nobl atef51 RIGE MR I@ﬁ@ph?estef(ngnaﬁ féldﬁi&én@;%@é A Qaées'f_’lmated

: groteln per Tane) were applied gradi ent -
usirg thearethmetec yednsofdhrnasiraldpgasishios @fs}n@vm\@ camtr@rme Iat the last

thfR e t&%ﬁm %ﬁabﬁa%'chei;\ﬁg nP¥ed pg%ggr dé? ng[gggj

procedures onto a polyviny ene d
Pheempedaretic. Rhawnanedyn. 38(5t4& SVARB6 bands, a pol ycl onal
rabbit anti-human VW anti body (A-082, Dako, { ostrup,

@ﬁ%]mar K) @S %glggnc@%uﬁﬁ 1 FRLY redfdbAdeQihe (g@iﬂlt‘)avklg%hi;j\:glgted as

sphat d goat anti-ra
AHMﬂ‘omfady digidad b AdK ity afUMSaahyinig Bkt AYCo-baloreae eal¢udated by

th\!;:m Hfear F%g&k@%%m ugﬁ?e a\@é}ket < n? k@@é fégﬁr r?tﬁag}{se(l)b%gx%gd for

difienenuimspoiﬁIAplubJSAl):ce-po1f1Utlail area ngleeqtlan nBleeailarek eprrection was

car L t1l
e e Sy G fogly torf b RSB e tesegime
paiitapetdtech. [ 0259] SDS- PAGE and i mrunobl ot for PEG VW
sanples (5.5 MU equal to 55 ng protein per |ane) were

lied |ent (3-8% Tris-acetate gels and
oaﬂgct roptr%%r gf& S was done under reducing conditions,

foll owed by standard blotting procedures onto a PVDF
[0Z2Hbr ane Fuifationalmardnictass o REGEGVE) dThg cliffarert broddsidal functions of

V@'F[ Vel Eéﬁ%@%ﬁ%ﬁ@d ?{g f%pe%&gﬁ%etgéeg\ﬁsC§ r%'gﬁ{ ﬂc@@&d $OFvIB

ant - S ralsed inr’
wenmeasurad o @hamtemmahd?ﬁ@ghaft efdheprodiagenrand "p'heeldtgﬁdmg site,

reglﬁlreg nfgrt tg% Y ah pn%g{'ﬁi?eg Ip!&teégt%r @g‘é’?ﬁ% rog&lg tﬁlr%tdste%\é O?Lgnilgsitats%. The
VB Ve ctabﬁ‘&ﬁImed Uﬁhﬂ@!dascnﬁvﬁﬂiﬁl\)alllﬁlmlk;ieyfliéfﬁfé E}a‘ql&b'ﬁﬂin‘gi sites,
ne of A PTGl ¥ Wb PaEnire: B fnrgahayps. while

thd %alcdliéy) ravesamipptdifcladivitids SRGAMAAFYedan mable dy. The
bl ots were devel oped with the ALP Conjugate Substrate

| Bi d, He I Us A full '
o & OTE R R Bt ae ittt B SRR pe
refftents| agbepbparaiondntniSvassitd Mufabﬁremﬁillﬁdwaﬁ rhrogghghé whole

st andar d. timer s The.si
PIRFGE PYBGE PGP PUNEBR e e ggihaics 1 the controls,

which confirmed that the process had no negative effect on rVWF.

[0273] Because all parameters were similarly affected, the VWF:FVIIIB capacity,

which was expressed as a percent of the VWF:Ag level, only marginally decreased.

[0274] PEGylation with the 60K reagent had a substantial decreasing effect on the
specific activities, even at low degrees of PEGylation. Increasing the PEGylation degree

(Lys 20K br medium and Lys 20K br high conjugates) resulted in a substantial decrease in
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anal yzed by hi gh-density horizontal SDS agarose gel

el ectrophoresis using high-resolution (2.5-2.7 %
wagasoswy9 condi tions. Sanples were diluted to POEUSENB026522
alCRAGRBS, ety intht DevE-2BY8d WP FHIB, Whdrdbmll a YMF pdent of the

and i ncubated with Tri's-EDTA-SDS buffer. The nul FI mers
inja} ectiiisaraldbe datesad fanthe Lyt hghigherilitgatns on an

agarose gel. [0261] VW multinmers and the distribution

[0295]PEG oPEGYRuMY it ﬂetzﬁgaae\m@csresgetn&%suwe& uAd dubSntial
the gel by immnostaining with a r abbi t

| onal
degrppseip MCW%HN%GHW {tAow s‘zsreeaﬂf é’%CG@l%gg@ riyg higher the MWs
of AR YTRE s Wlre, Véhet HeReRUHE &@?éasDJF ift Q&Mt@%ker&’ée W‘stubg}gﬂjtiél

after electroblotting to a nbrane, fol by
diffprenees mjerrgianedibegyesn thﬁlfshom"aﬁiﬁl "!ong @mfat_ve(spéé%eme MW
| rmuno Research, Soham Canbridgeshire, UK) using the
Nﬁi ConJ %@Fellﬂﬂ?ﬁﬁ& @Ja@ dkimih & é%SL%q[g_hJTEB Sab&R1: hteraction
US, hilia node VI'T 1= knockout
bem'@e@ t{iq_lgwl(gqahz@gl r‘éWF qnd T94H) thmsgsoc@gmeqnd disg9qiation constants were
(S]] n
del’&gnr;ea:ll% Aq,(a.\é%lﬁflijllr mgﬁgdﬂﬁ‘e %1% 5 %F n?gf"t% Biacore 3000

henophi 01 I norna
apiparatis s The afiipiey Qgptand%il)ﬁmethg/ PEGIEteﬂ LerNF Fﬁllhmtar@ctlpo remained

er Fltng g€ g %\(}F-%}Lég AV IVE, Inds Qpéé\/mtlly of

IC&IOI’]

R

théB'erWIéf/thlelapphe)iPEGma@axter was used in aII _
experiments in this exanple and co-injected with rVWF

The freeze-gihed bl AalaiGOMAhAGS 3r WAWE Shiakad at 2-8C
and reconstit ut ed Detore use, Jhe dissoived TEVIII and
non- PEGy| at ¢d d’rotfhEGyI ated rVW were nmixed with 20 R Fvin
He%el?mylE 150 1 2 % mMWFuredﬂ’aheSO/n trehal ose, binding
2 CaCl 2, ,1%|h "E}g HEAn KWFiRGo VW,‘S fleVW affinity
achi eve approﬁ%l at Le&m)n( < atql%/ (U si(Vé/ g'rheKD(M)
”h&&ivywwp WET _n.ﬁl.' ' i3k EU 52T O EThaat - Nki}.s anu kiU 5.58-10
133l DETOTETURE qPRa T §algQlist  TglkJell UGse S3JUL 4.8E-10
o FVIirC and | D363 {0 4811 hg/kg VMF. nkhe | 479 2.9E-10
138R38cent r at i gnsdwerdgddrpasiaded agdi’n flr omdt hel t bibwed nd.
mamnpl es and |t e 393R% ed Méses were dal @@l atled4!-Doges3.9E-10
m?mWiSMOWr 4394 ©i28% Q2141ngend]c18 14 %% g botifael ghfS3E-10
L Bi'l Jaid 3 rp4\§o Ofs 9 1 52153 \ | nlst’znrl or ?\11"«2 nf 16{'\8 a fn ’-\9;'09
Lyé’%%bnsl fﬁn jow 1 9028 1,0234 L ol "le, 55 o 15 X040 |7 88, ] Z3E-09
Lx“g"*"% *fgh'E% S 59 0.2 T 3 Bt —Sm Vol Y5.8 -1 U2.6E-09
Lys 60 16w | 0716 '[HOB3P ] 92! rf T Togdl 3 dlit € 792[ dlldsE_ o9
Lys 0K B g dow V| 1010 Q10URES Q 3D OOU3¥ETE TMiged Wi (D 5.4E-09
TV@ReEHIE O  3.03650/ 9068 IM 134 8.0 n.d. 15.5 nd.

All results were obtained from a freshly thawed sample and are the mean of at least 2 measurements.
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citrate, and imedi ately centrifuged at 3000 g for 10
m nutes. The supernatant was agai ncentrifuged at 3000
w@2008/08%6Mi nut es, pl asma was separated, frozenPCTUS2007/026522

al i quots and @Mé@%p*aalﬁe%u\@t%gff@wmﬁiux%ss [ 0264]

Determination of EVITT aci i vitTy 1 n mouse plasna. -
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Vaug 2eb{alciDedd @nithen@isiraidatg showi a6t | gen 1 n nouse plasm :

VWF: Ag was determ ned W|th the sandwi ch ELI SA
[03ZYcr i bedelgasable i} Whconjugatast SirpilasihigiSEF-RAGEAesply of the
sté’Hlé EhjdgileS, alﬁzﬁul%WWF é’ﬂ%@&n%d &N b RAfneAN@h IS bahdf é&oﬁéﬁné’ Weth a

pasrra sarrp fromt eparrracoklnetlc st udi es

MW\t ﬂjod@\o’eﬁt somteiroinovanghdovanied 5@ §Daa Bemaining| agoagts ‘of non-

P].f((%g?(}%l %@O %géﬁ\gerg lgf;‘lg n?fnetfxgﬁﬁé d‘@"\ﬁpﬁfe%rh@&s especially

at| on stan
inltlzes4K deeivhexeel of nouse VW was subtracted. The

quantification limt of the assay in nouse plasma was
[OQ 193 U/ Ailye @E y}éﬁonb‘ﬁad b 9358 sh@@io%l@“\/ﬁﬁv@ﬁcﬂ&%elated with the
C|rculat|n f-Trte paraneters hunman
MM/pf the aprﬁmd P&ﬁarlew_enﬁgNquqturhl@h@ig@s wereshown éartkg eomirohs
[ = 0 hours was set to zero as FVIII deficient
pr%ﬁs)ara&o\%sere studi ed. For analyzing VW: Ag | evels, the
concentration for to=0 was set to zero and the

[03791t hnret iTe veaBrthe svelesamiithg protginoftaingsk TREPAGErtheelsarscre
iR bREELHth E‘BPTg\E/‘igﬁél AARRGERE VA ARRodY, a8 H%&ﬁg@@& i FiBBre 9,

poi nts. FVII over tine were sumarized using
Pq@hlaﬁx nibokimedifie! pEraneWErs 3 AU pkarodnyesiogle & VWH mopomer, in the

ar{t}%{p&q% Vetﬂg{ g@fé %o%? {nﬂ}o‘ta' n%H qel%ﬁpdég?asdgggtpgat%ﬁg ' 0§ structural

sunmar
changes were detected in the mock preparatlon (control).

[0280]
bands in the higher MW range. The number of the increased bands might represent mono-,

di-, tri- and higher PEGylated monomers. The MW of these bands correlated with the MW

All releasable conjugates showed a non-PEGylated band and some distinct

of the applied PEG reagents.

[0281]
stained with a polyclonal anti-PEG antibody and confirmed that the higher MW bands

Panel B of Figure 9 shows the immunoblot for PEG when the blots were

contained PEG. No reaction was observed for the non-PEGylated materials rVWF 133P1
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phar macoki neti c paraneter AUC from zero to 24 hours.
[0267] Area under the concentration vs. tine curve
W@ 2008)8fe6om O t o 24 hours : The area under thePCT/US2007/026522
aVRENL ], A wes MW'Hiﬁd%&%ec( é‘éﬁ)saﬁqﬂ@m&st ﬁké’ﬁreb%&&ng
was cal cul at ed the Tinear trapezol dal rule ‘using
someefregPEGHimdhd redeaséd dumag sonplentepaiefions observed at
i ndividual tinme points. It was assuned that there
[093‘2(!St s aghhOAGAN intedhiR) PN IR LRIWE SRoAPSEY MTtmfYdmer analysis:
er this assunption, the AUCS for different Itens
Mubn@r aeippesition ah thecebicet of REQylation onl s parameterdinsdrvestigated by

MBI B BPRELHLIRTRR Y0 TGL0 (P B v e
mmizys oaumrmitsnm ol a HipiR&8plutien ﬁh 5a) gekta qusagat@ﬁle R etructure of
Th%lt}n?r nal elimnation rate (l) was estinated using
?ﬁ)e ‘hmeti ¢ nean of the natural |ogarithns of
i ndi VI dual concentrations at the last three tine
[0R83Int s mSithilaréalthgistahleoniugates; therinaredso i PRSe sizgwsshléadgp edoss of

regoélat%lné? l'%gggr}y\gg’ NFE%%?&% i 'écgrf-r E@{é %g(ysg gﬁ}eelectrophoresxs

(biupst deen grePariehd of Fighye ll(aswh:nalh naflathe exans madCof thE inmtltymers

el B Pl oM e 0Dt P BB Rp
appuﬂeetl)uﬂl mgltﬁm were PEGgTate], whizh sneaiis thiteaclomakinter edritaingd at
0 ferent tinme points plus a three-point
le?séf’?e %‘?@%{ tffé) ' EQ PPBY™“The tail area correction was
calculated by log-linear fitting on the arithnetic
[0284ns ob4She wipt-redohttioa agmte gehfféglre ilh)ehpwéd}a bropdnniﬂgtaedwlear

2! PR R NG Ptk PO UROE B “lce oG T frespge fo the

LINed08 b?hﬁ(ﬁramea’ﬂdaeﬂe(bl)ﬁn rckdae¢ fonthe1as aﬁﬁtbe tomg 10MEoriR;ates (Panel

VW asured C terize
AY NoesepiagPreientibe PoTatur T dareape B 2bft i her
analyk® of hRJUKIrad pérﬁbultnhgaow%me dorglieeespésatted @la eheldrédinstead
one of the first steps of henpstasis. The VW FVIIIB
ofdigtiggtiteydsand af fi ni ty describes the availability of
the FVII1-binding sites, needed for the chaperon

[oksB]Ct i on Pahicl BWF Fighadll BohfimBdmai apparehiallBaRkcROwere

vIue |Ietecaculatedrat|sands fic
Yipigpyhich mpags ?@W&F EmET FoRiapeR ayleas P'efgl%afylﬁtsd VWF
mbﬁaﬁe&t F&the 6610 Eorl@satdsibRe &fvi e SAWMands\eere SMAjnd@dith @ik anti-PEG

with the rel easabl e PEG
antibody, which might represent some free PEG, probably released under the

electrophoretic conditions.

[0286] Determination of the FVIII-binding capacity of the PEGylated-rVWF in the

resence of unmodified r'VWF under flow conditions: Hemophilia A patients to be treated

with rFVIII complexed non-covalently with the PEGylated rVWF have normal levels of
endogenous VWF, therefore the question arose, whether this VWF might compete with the
PEGylated rVWF for the injected rFVIIL. To address this question, competition of FVIII
complexed with PEGylated rVWF with native rVWF was measured in a Biacore system, as

described above with respect to determination of the FVIII-binding capacity of PEG-rVWF
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reagents, a nock preparation (control) was al so
manuf act ured which ran through the whol e process but
woawsnsteePEGY| at ed. This preparation had sim | BE€T/US2007/026522

in ré@ehée%“f ggﬁ’vet erﬁW 1 QﬂHeF 9L>§ ’coﬂﬁ]h&{l %Hgthﬁt %Quﬁtg 3f uﬁrﬂ&hﬁed

process negative effect on rVWF. Because
rVayF Wp@rlmmbdlzsd e seniserichiprdf yheaBipeare eqinpmma YRy | B

e
PECAREY YW P B SRES 108 35 08 558 neRoagh Fndlcof
VWiFt Ag whie lﬁe}(ed e’ﬁg:erﬁVHIh a«zinaiemsﬂb&tlauht ura¢ctesﬂe‘éW§aisaSr¢gpreSSCd asa
effe ecific activities, even at | ow degrees
PG Bg(gfﬁ zﬁdl %ﬁVﬁ ‘ncreasi ng the PEG)/I ation degree (Lys
2(]( br medi um and Lys 2COK br high conjugates) resulted
[0287]a sub&igara 128howe thegwment af aF VIIbidbei reinpined in cogpdaxi vaith the

relgfhablirtlf i AR pofaielel & BneliOFRANEl Yy Ry REPRRICTRS sor

sytpel (zmdashom dte nat6vg VME greqiBay G 16REGy VM wrF\mltrmq he

RgeF BRRD e/ SRR A FYILR (el PheiR L sy represents
andsigreesy WE pRipaytiat (rproV Wheos)icghainitgoddMY0st frbWF and

myGaA OV ThR s patgsn i el e its e ranentidshagssdhe

FVIOWbiadiRe sinesvwie Besde@swicz @ndl (1993n8lood©Ri2y:329-98% of
the sane MW [0276] The FVIII affinity was determ ned

T e T R A AR LA —

diféresdes baweaﬂthe Bimding mhﬁacwya bﬁthé eetl@fsmm &dl] wiated gT4bes). All

ir. o of the ' uatlo ram of the
Shwscggﬁw%g CapRTHY a?ragare themafiv f;UY“ég gﬂéﬁflw@%ﬁ) shpypd a
1009 EbifkRY bAt el db¥V¥Ea Faviblof 1 |p@WFﬂU FONLI'ENeRé Rsdltd ot well
same order of magnitude as nmeasured with non- PEGyl ated
withthe apiggbpeddent Iy of the type or MWof the applied
PEG reagent. Al results were obtained froma freshly

[ozdyved sgaRkptikalng tcaABAIMresrseaﬂhd@f plafsioldgasl cohditions, ultra-large
measur enent s. Tabl e : §e0| fic activities of

MEBRPTGA ST %‘&quiéréd‘%}etfyeth% Ve lep dee Prm?ﬁ%et%é)wzé {)eyhich thus

183tadole SHMN rév@nﬂfﬂxmf lelet[20&éddtioREARSRRIdBelidMEed by these ultra-
p%’gn ugat e\g@): Siml a? to tggr %DS PAGE resul ts of t>I11e

large amltén% Af VAL diecaysg thercapresapdt riBches agvesdeen gxpose fent
AﬁAN’gﬂSq 3 QMS&BWQ@QB )AD’KM{?S 3 YW %por%ﬁpmggﬁremftﬂtb shiBral

m nor bands down to . Remai ni ng anmounts of non-

infeguity|of e 8V W wodveh rheAD M Bnduredyhysielpgicahdegrdation can be
si E}&eﬁ Wtr@ rb9 %ﬁ@&dn@ '?'@'era?tﬂ%ﬁM’I}S 1 '3 ﬂn&é? %erﬁa%mg conditions.

erivatives:

[0290] Figure 13 shows the relative changes of VWF:CB activity (% of the
VWF:CB activity measured in the absence of ADAMTS13) of the conjugates as a function
of ADAMTS13 concentration. The Lys 60 K br conjugate had a very low VWF:CB
activity (Table 4). Therefore it could not be tested. All conjugates showed a similar gradual
loss of VWF:CB activity incubated with increasing amounts of ADAMTS13. The
PEGylated conjugates showed a slightly higher susceptibility to ADAMTS13 than their

parent native ’VWF. Multimer analysis demonstrated the disappearance of the higher
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[0278] The PEGyl ation led to a band shift to higher MV
which correlated with the MW of the applied PEG
w0 e@g®stes9 No structural changes were shown foPCT/Ki82007/026522

mGleﬁﬂLeiﬁ_{t %Rﬂtruﬂéljs Pl gure [l Q%Z\?;]']_:pr l%réfféﬁé oWl Sintifi? Héntsi%ivf?fl to

t he 'Fﬁrimel n- st ai ned SDS- the gels were
ADAMINIBI otted with a pol ycl onal anti-human VWF
anti body, as denonstrated in Figure 9, Panel A. The

[ogoodi fi edviatitidge oY Wleadab i PEGRROA: e, ﬁ$es@ig§tE A 1ne¥i¥¥of in
mononer in the antil - VW | nmunobl of with sone m nor,

vitip Felease ef the PEdaneiaiistioon \oX Fdbe PRGYlsted n¥ Wi simpddsayegrediluted

' 8 ' i 0
BB AT | R B IR LRGP A el S0 kML 0.5 %
sugtose, REGyEd toept] baA vidn@0sartd rig)- sA$ memtioh paetivax VME was treated
e - S
RN RS R AR kbl R o R4, AP Spmpe was
takeyreyaprdey aflthe sdvie irhe tahigewed) finden andstogddzdt eRD°Giunhil dnlaky siviV
of the applied PEG reagents. [0281] Panel B of Figure

hows [ I ) e r .
T
VOB Rl 3 ¥Rtedaststeble avieethihivdiobrtihd/pdrimd d $he YA p edluPEEerdNg the start

f. e} S rved for.1h n-PEGyl at ed. materials
b R RO Vi By b DB A N BT Rebbe
diffblentSREGBIEWF qvnpigates. Kdéverthelpas @l sixtderigativesishofved @n Ricfsasenin

S le.. rel eased.during s | e e ion. [0282
VAR IRk iedRpony MbRtin AR BB h Ao cbaien of me
Ly®n60Ki brghoraload gomjugate Mik VWIEIA g0 Pt f4itio feadhell thb engé bt
of PEGylation on this paranmeter was investigated by

ShIY8duci ng agarose gel el ectrophoresis using a

| owresolution ( 1 % gel to determ ne the nunber of

the mul ti mer STabiedS: &CHahgHs of ¥3H: Ak it@profeth abkid ofiel to

i nvestigate the fin I re of the muylt.iners.

[0283] Sinil rglesi) %Ea- lgiurl in vi 1”1111)a1 i ncr ease

I N PEG |Sjhaadss uILtygd%ipysa igss efs esR! Ptd,on 1 n the
' Kn| tabee

n

hi gh Mintel MBI 20RNYE20KN | qon¢ 1l gl LitsbN| Ayar pse
gel el gct (daghor{estios ( bbrgr | @drtalr Bag i| Rhdranadng Al @tivé] gur e

10), i ch madg the exact nughgy of the nultjners
diffic 8t €N ME 44 TNEZ5 N OMT @ | Ok HEGL H} gur e
10, Pa e A e N 6 W Rl TS
%I:: : r;ﬁ‘?'!‘gé" 70 ] 61 [ 66 |65 |80

3 108 81 93 81 64 71 108

4 103 98 83 66 72 83 95

5 114 88 106 | 87 71 94 112

6 99 13 | 92 87 64 | nd 81

7 124 94 83 102 | 69 93 113

8 116 83 87 102 | 63 103 97
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| east one PEGyl ated VW nononer. [0284] The

hi gh-resol uti on agarose gel (Figure 11) showed a
wohr@adewsng and clear shift of the VW nul ti neP6T/82007/026522

hi gher nol eqybiak:. #RIngA & VWEFVAIBIpaindMMivigbease for

the Lys 2CK™br short | ow and a medi um Increase for the

Lys 20K br | d&l§asablg PESCHI\\WEds battpRese dat a

correl fTed W TT b nLer TY, ed- 1
Tabl e BIncphstier ma;ylg nadry gi soymf doRe Aﬁ ansb%artrml ar |y
of the 6?¥“Son mat|eamg dsdibrk @dlongn | aholod Lirioreti pmedve

i nsteafl of™di sfinct bands. §:0@85] Panel B of| Figurf 11
confirfred ¢ hat] aggparentlly zalll nul {1 merp were|l s
PEGy| afed,; whi A S tinay, ¢agh muky i el COt gnef at
| east pre—PEGyTafrd—VYF TGO oL tTe oo

- A

v UMIILI\J \AAYS \3 19 .J.I IICU V; t L C e

anti - ol lf\f\(‘ll\%éj wht3 r%znhf lorlg’\r g{a (IR TaYa' =Y fgﬁele.
PG, pr oBaB Y BBt e F et R BPRGFEP e ™

condi tions. [0286] "Bet'er'm nati on o the FVI11-binding
[02g3)aci t y TabletenBowifié lcRRes fn\ﬂ{g:s(fe&f it VeV PIFSIED ‘é@pa@fty calculated

unnodi fi ed r VW under flow conditions; Henophilia A

asJ¥medmetging Bumrg the msplationipemod -l recoyepst & FVINB was
olieReFRY all 8atheé eWihfled he PEGyI ated r VW have nor nal

| evel s of endogenous VWF, therefore the question

ar ose, V\hetherthls\/\/\Fma%gt conpete with the i
[0y | at edoraeases the possible degradatiauofrfWh and tre,chaggesds EEGylation

grﬁ&lﬂi' %e‘%h‘xﬁﬁfeé FBre SQQ QER@(I ol dNIPRGERYHL re @R c%ﬁ@i@%fﬁ followed by
EGy| a rVWF w nati ve rVWF was neasured in a

lngma@blo@ ‘g%q Eqwcl@@l a5 YW hardibadhoans apalyrlenakandicPEG gntibody
(P%}ce H}" ﬁ@tsh fﬁfF1é'J}§ IE ! fEd3 hVWFQQnQ&ﬁR@gé e@ % gradual release

e presence of native rWF
ofcfcﬁﬁijaftqr @n'gtro Gdense mrhufienwith taansiﬁramlwmdremeédﬁ(\?\ﬁF Wvé)r e

i i i t s i s i e "
TR A ST Rl SR g s
diffenetees m thg PEGlyldtioh degrdd dould terpdbsérmet afizes lqngeranmbmtﬁtm m@kiods. In

cofies BectSEpb A EEAEH et Q8 ntte ee FRTRNSAERe ek sivy
beléaﬁsb bf the (ﬂﬁa@e‘rﬂce bf fyen REG Alreddg whovwihm thefisesuinpdd afte-Wildtion w1th

t hat rel.egsabl e P Iat
g GpoRERPba: M S YRR e il tor g g P Oupace ottt B
immMinbblot sHoeved bally MWtandes @bgvel 15n@ashows the nati ve r\/V\F,

requiring the lowest VWF to FVIII ratio

[0295] Pharmacokinetics of PEGylated r'VWF and co-injected rFVIII in the

hemophilia mouse model: FVIII-deficient knockout mice were infused with either a

mixture of ’VWF/ rFVIII or PEGylated rVWF/ rFVIII in a target ratio of 1.6-2.1 mg rVWF

to 200 IU rFVIII /kg (based on Bradford protein determination). In the experiments, 6 mice

per time group were used for each conjugate.

[0296] Figures 16-21 show the changes in plasma levels of VWF:Ag (Panel A) and
FVIII activity (Panel B) after substance injection. The exact amount of the injected

material is shown in the appropriate figure legends.
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(approximately 1 mg/ 1U) to keep all FVIII in a

conplex. The cross (+) line with represents an inhouse
WO YMB/ogaeepar at i on (rpr oV 198) cont ai ni ng aboptT/B8N 626522
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i,0, of /U F Th esults correl ate
‘ialteW?lhgt?ﬁ% M%quﬁfag‘flgl ffﬁ%@] Susceptibility to
ADAMIS 13 : Under physiol ogi cal conditions,
[0298]r a- | angeinmivct d:xperimemﬁ a\Odktralmeix thegyfnadhecr VY F tilnerFVIII) was

cqfpeist O Db PR RO e e Pl AR i B o

rFMH} ghdbstimiindioa edrvbywél’ﬁeSﬁ‘stmlbtt:d digurgel 6 )i ITBra$lo®fcoM\Mratlve

cau e.the e e r VWIWF has never. been exposed
o BRI el EEG R Db APEipiet i S HEAIORSUreS MEregimalized. The
plhﬁmetzea dbtaffied s wiituted afteh @ppicattmtwdsabt tb 106Blahd X1 Gfbséduent levels
g(ﬁit The ADAQQSB i nduced physi ol qggi cal
Wafsg?laﬂat@ atpyg theggto s iThemegneef afl coptral rgaowp?mvs%mrwgehout the
in¥ atAGn ADAMIiSe d:FatGhRE o8 Ebﬂd“ﬂﬂfoﬁéﬂlﬁiéah's&ﬂ& Figh2899]
éMgr e ‘%3 shows the rel atgl vgﬁchanges of M
tog@g sroyithallaandidatetie \\WAF: CB act i vi ty nmeasured in the
absence of ADAMIS 13) of the conjugates as a function

[0999]ADAMFS"hé 3owpdte@lanallysi® Bonfilned thiEal CREHy1ted EOWIFUGRERed
adavergIow\/\/\FCBact|V|ty(TabIe4 Therefore it

lopgsy iniF Y HI-deficiqng micsgicomyared tp npins 1V ALF. IO H dnigeted toether with

PEXS 20 WAH haldQaSerRk clifialidh fatdcithibiyes Ioogup@&&l@owntme (tFVII and
I ncreasi ng anounts of ADAMIS 13. The PEGyI ated

nagypf\§&d-es showed a slightly higher susceptibility to
ADAMIS 13 than their parent native rVW. Miltiner

(030! YSi s Adeimuet thatde E&WF%@ra&ﬁ%d%laﬁmo the VWF:Ag
hi gher nol ecul ar weight nmultinmers (Figure 14

unifs applied apdplgo ghrsln@@p t9j the aragung abprpteingpplicd &e Bmmsrfsse factors
fof BRPEG-WVWEIChiRdAi&! VeREE cathrol £t GREAM BatiiEfs r VWE: - To

i nvestigate the kinetics of in'vitro release of the

PEG noieties fromrVWW¥F, the PEGyl ated r VAF sanpl es

wer e di | ut e@able 7: Increase in dose-adjusted AUC for VWF:Ag

VWEF:Ag AUC adjusted to | VWF:Ag AUC adjusted to
rVWF Sample protein dose VWF antigen dose
increase versus control increase versus control
Lys 20K br short low 3.2 4.3
Lys 20K br long low 2.2 3.8
Lys 40K br short low 1.9 3.9
Lys 40K br long low 2.5 2.9
Lys 60K br short low 1.6 5.1
Lys 60K br long low 1.5 34
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to approximately 100 ng/m w th Hepes buffer (20 mM
Hepes, 150 mM NaCl, 0.5 % sucrose, adjusted to pH-7.5
WOk 08489 M Tris). As a control, a native rVLRETER07/026522

[030RQat ed trihg .5d rﬁﬁdé’i@lYe cuiVd foP ﬁﬁ@lrWF’\ﬁ{tﬁeﬁ(%§ inBleadtdlizb et
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during the incubation, albeit to
W‘@?é‘ﬁ%@items Wth the exception of the Lys 6K
br short |ow conjugate, the VW Ag to protein ratio
[0383ched (TableSaumamanizes the halftifenarameiers caieuited for ridHBnees
infteY WA d-A WiFQLEdiBackat 1 0 of rel easabl e PEG r VW

uring in vitro I ncubati onTable 6 : Changes in
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| ong] conj uyaYieSagipteer r el tFValh halfjif 11 I
not e neasured due to rjon- par alihedasegerdsustcpryrpl cur ves
[ 02931ys Tubbrehdst lIsliows t hg chahqges| in 0he specifi k3
VWF: [Egs POkbrdengdnei 1y cal qul ab%ed as U/ bPesprotlei n. LDuri pg
t he [ dihrshastiowy | od a lf ul 18« ec ver2ef \WME:- EVI1 1R
was s afhrdonglow o) | oy s g 102041 ¥p

s UK br.shortlow n,hmsnp ¢ Ao ood (R 20

aSSbJﬁSB K/brEUQ IJ ) uuuz..l T T I olgns ulll .‘L Il\,18

I laVald

! I'
Chang‘é,s_ lat'GISg" \flgmg ? (flhltICQV €
subj ected to SDS- PAGE under T aou%glmrfff condi tions

1938 body DO Bo s TR ERPTBU sk Bpgisteall

sigificanfmcie @A dbde- a‘ajtgtbﬂeﬂlﬁ for@blinjB¥céa {FVAIVE. E®II ‘lﬁallf-llff@@as not
.showe ragual release of PEG after in vjtro ase
SigROBY gl?a%&fﬂfw Y sodidrist e‘MI?a‘} Trefes daepias e lpvisea by a fittor
beeREESPAAN 01 Gotvever BRnifRhRRT6ul ABEBE AlcuRiedivwith the statistical model
conjugates of "short" and " long," sonme differences in
useghe PEGyl ati on degree coul d be observed after | onger

i ncubation periods. In
[0305] Figure 24 shows the dose adjusted AUC values and the terminal half life for

dao
e
-

1

FVIII together with the 95% confidence intervals.

{0306] Dose adjusted AUC for co-injected FVIII was higher with all PEGylated
rVWF candidates, compared to the native r'VWF control. In contrast, FVIII terminal half
life in the presence of PEGylated rVWF was very similar to half life obtained with rFVIII
and native r'VWF control, which reflects the parallel run of the FVIII activity curves at later

time points in Figure 22.

[0307] Mean residence time for FVIII (Figure 31) was always increased when
co-injected with PEGylated rVWF candidates
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contrast, there was no substantial increase in the
free PEG during the incubation, possibly because of
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Table 9: Analytical data of the native rFVIII MOQ HEPES 01-E

Native rEVIIl
MOQ_HEPES 01-E
Protein BCA (mg/ml) 3.020
FVIII:Chrom activity (1U/ml) 19167
Specific activity (IU/mg) 6347
FVII:Ag (1U/ml) 19698
VWF:Ag (IU/ml) 45
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[0299] The conparative analysis confirned that all
PEGyl ated rVWF circulated [ onger in FVIII-deficient
wor@s/oswonpar ed to native rVAF. rFVIIT inject eBCT/US2007/026522
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candi dat eEabla\h® PECH degrel %) ;
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[0311] Due to the extended in vitro and in vivo analytical testing, three conjugates
had to be resynthesized to complete the investigations. Some differences in the PEG to
FVIII ratio were observed between the resynthesized conjugates and the first batches for the
20K br long and Lys 40K br long PEG-rFVIII derivatives, which might be explained by the
different analytical methods used. As investigated by barium-iodine staining, no free PEG

remained in any sample solution.

[0312] Determination of FVIII activity: FVIII activity was determined with a

chromogenic method. In the assay, the FVIII-containing sample was mixed with thrombin,
activated factor IX (FIXa), phospholipids and factor X (FX), in a buffer containing calcium.
FVIII is activated by thrombin and subsequently forms a complex with phospholipids, FIXa
and calcium ions. This complex activates FX to FXa, which in turn cleaves a specific

chromogenic substrate releasing para-nitroaniline (pNA) resulting in a color reaction.
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r VWF candi dates, conpared to the native r VA control.
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ELISA reader at 450 nm. As a standard, a human normal plasma pool (coagulation

reference, lot 1R920031, Baxter) and as control a recombinant rFVIII bulk (Advate
#B0206000- 05/01) was used. The FVIII:Ag concentration was calculated relative to the
standard preparation and expressed as FVIII:Ag IU/ml.

[0315] Measurement of VWF-FVIII affinity by surface plasmon resonance

technology: Native r’VWF was immobilized on the flow cells of a CMS5 sensor chip of a
Biacore 3000 (Biacore AG, Uppsala, Sweden) apparatus to a constant level according to the
instructions of the manufacturer. A series of dilutions of native and PEG-rFVIII samples

were then applied to the chip using the "kinject" mode, allowing three minutes for the
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Table 9 : Analytical data of the native rFVIII MO

HEPES Q -E[0310] PEG rFVII1 conjugates with rel easabl e
whoend®sasha t he am no groups of the |ysine resiBOERESIN/026522
as’éﬁéldoh ai&\@{e‘ﬁ nBB&Qsafo? ﬂle'diks@&&i%ﬁ%@ ng Vi fd} EtATRARS cy?c'i‘es FVIII

C. The branched

WFEEI@nQWi fvfan |thﬁe“»§1p|( xégenstasion!)and theiegparunast WagIcpeatevibing new

@ﬁﬁan@ gch of themwith two different rel ease

characteristics (short and long release tine). To

i nvestigate the possible effect of the con u ation

[03&01di t i oWSAPAGEwHMMMrE\ﬁﬁFFNéHg@m Omiykequal to

PHERGIR A Ik AL ABbcat8 ol SR TN L s Y AL e

waOdonpPEGjar atildordugagreerdigbns; floweddy ftandard blpking pecedmes onto a

e Iy O

IiﬂSA)nam RE\Iltanebadyrt6t 200364, CEdﬂrlahe Babosdtanrd Ademby, Ohitaio,
RIS ey 5 Sl AR . Ovor

BivedcRiildgy, Gatord] . Kr)mr B ﬁd)nbylomi ahiRh@nareligho dhain-A3rdondat #ntibody

(104 T B ence 1t e Hicap i SR AS iF oS Poghesimaaibody. As a

sebOhdthib] an@b&iyt én mtaﬁu@phsgpﬂ@tdsd (ALP)Adbeled RebbitAntishe2p IgG (H+L)
tical test hree_conj ugates had to be

I
(A1aBy B AR ottt Leboratories, bicaMoRKEOMAe 1K At BiAs SR fr the

pdiya‘lctrﬁl 8088y Al dnBkaBEGHRRPIWAsE (ALBL laBel ¥Rt gmﬁﬁbus%dgc (H+L)
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contal'ni ng cal ci um s activated by thronmbin and
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chromatography on Protein G Sepharose 4B (GE -Healthcare, Uppsala, Sweden) followed

by specific negative immunoabsorptibn. An alkaline phosphatase (ALP)-labeled goat anti-
rabbit IgG (A120-201AP, Bethyl Laboratories Inc., Montgomery, TX, USA) was applied as
a secondary antibody. The blots were developed with the ALP color development kit of
Bio-Rad (Hercules, CA. USA). A full range rainbow marker (250-10 kDa, GE-Healthcare,
Little Chalfont, Buckinghamshire, UK) was used as molecular weight standard.

[0318] FIXa-cofactor activity assay: Untreated or thrombin-activated native
rFVIIla and PEG-rFVIII samples diluted to 1 IU/ml (according to their chromogenic
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[0321] Kinetics of thrombin-mediated activation and inactivation of FVIII

measured by the FIXa cofactor activity assay: Native rFVIII and PEG-rFVIII were diluted

to 1 IU/ml FVIII activity (according to their chromogenic activities) with 25 nM HEPES;
175 mM NaCl, 5 mg/ml bovine serum albumin (BSA) pH7.35 buffer and incubated with
0.5 nM thrombin at 37°C. Subsamples taken at various time points up to 40 minutes were
added to aliquots of prepared mixtures of FIXa, FX, phospholipid (PL)-vesicles (composed
of 60% PC and 40% PS), CaCl, and a thrombin inhibitor to stop further activation of FVIII.
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standard preparati on and expressed as FVIILAg U m .
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thoondbin eonlPdfidfation, was calculated for each reading (FU/mln) and converted to

thrombin-equivalent concentrations (nM) using a reference curve prepared by measuring
the rate of substrate conversion by a purified human thrombin. The thrombin generation
curves were drawn as the thrombin concentration versus time, and the quantitative
parameters (peak thrombin, onset time, and peak time) were calculated by the built-in KC4

software (Bio-TEK Instruments, Winooski, Vermont, USA) of the reader.

[0324] APC-mediated FVIII and FVIIla inactivation: Untreated or thrombin-

activated native and PEG-rFVIII samples were diluted to 1 IU/ml (according to their
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sapleR)veraibetbettd gotie abyenés oG $upcSagupled OvweROthien at efiteg|time
QL t ry
polnﬁgsJ g dcte %%%enr?%guaé{%.@ﬂffq:h eQ”EI é/}—%lr)géasu}é}ﬁ%n?gﬂa c%ﬁacaﬁ
actilngy dhld%scﬂ‘ﬂ:led) abave wathopspecitto KIX-cafactBr atiRayl as(shjer cul es,
CA. USA). A full range rai nbow marker (250-10 kDa,
Heal t t b [
[05%54 Use d%@[h?o iél'(r:lua% é‘?ate\:,\e : l&f@'&?llﬁt}%&é g%ﬁ%fﬁl? for'dieh test by
inﬁibxaercoifthci i ] /rak:ltaltlvc blme-sEt\]HII Lshlnpleawehl 1@M thrombin (#2311PL,
Ergzgl:lrlﬁ egea Gc%chaltb(é@ QfiEs %%&ab}/e% {JE)ACO:%:%? I%uﬂtg aF f.p—?r l’:Iwe Ircl,actlon was
st@qubd)bjagdﬁmg:ﬁmM\uf aitlesmbinrspedific pihésen (RefadblocaFH, Penthapharm,
th];gnbl n-speci fic inhibitor (Pefabloc TH, Penthapharm
Mizegipd) er | and) were added to a prepared mixture
of FlXa, FX, phospholipid (PL)- vesicles [corrposed of
[08B6%0 phos Miaise ipleahas & hendiPdja raodt], 40PM1-knockout mice were used.

| serin Pal ar
TR AL e ertptyte ATV eL P AN by B hogpiaPlefts of
VWas appioxibateto0. 88 [IB#Crdlaiivalid binh a0 Fakfetancemmimaickimg uman
hsubg&g ent FXa generation. Subsanples were w thdrawn
APdEfi'hed intervals up to 30 mnutes and added to a

chronogeni ¢ substrate, which is selectively cleaved by
[0BXH4. The A&)uh&lnbﬂbé FMB]‘I]‘ @he et r@camatsinant FVIII bulk used for

copyHET e oot B VI VLS TP bk vas

storad ihaiques froidih&elo&&edOPO lénd\lﬂﬁwé@ béfbﬁafsede-rF VIHI candidates or

addi ti f actlc aci

th% E\%Us)rlg\?ﬂfmtrp E)rle 61&8&' aB 51|1x &1?2) I)@gﬂ]glgES %0 mrp/I NaCl, 3.2
%GUMBREL 0.8 R8RIosWES5 RBRACHCEM Yorhugdian Elblpih, rpelaﬁe buffé to achieve
reference curve was constructed by using purified

appsepripieesaceniations fornfysien. REhedf lsofuligpy %i?rs rall@soted frozen at -

205008 BRwedkt Bulshe HRAPPRSALR ANESaMR] 3RS WAEDED Imgg/evnﬁdhmm.
to FXa concentration. [0319] Thronbin-activated rFVIII

Thercpygepiratjoniayerineasuied aeaip &omm he thawed sasplesend thsyapplied doses
wér@ GMP\QS&@ ODdsel H‘e@weﬂ% {h\é?iggfe 16 § fivhd deststsBetibnNKbven to ten

onbin for one mnute at” 37C and the reacti on was

m_glsg)lmslwetgbt werd imeptedoviailie ddil ein #ndogrpnng of pawipd were bled by heart
pdn@tm&if{epgix (rﬁﬁit@sk,) 5,06“: 9]_1—('5 and 24 hours, and if necessary, after 32 hours. Nine

volumes of blood were mixed with 1 volume of 3.8 % sodium citrate, and immediately

centrifuged at 3000 g for ten minutes. The supernatant was again centrifuged at 3000 g for

five minutes, plasma was separated, frozen in aliquots and stored below -60°C for analysis.

[0328] Determination of FVIII activity in mouse plasma: FVIII activity was

determined following the assay principle described above. The time course of the pNA

released from the substrate was measured with a microplate reader at 405 nm using the
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Pent hapharm Basel, Switzerland). [0320] The tine

course of FX activation (Figure 27) was drawn and
war@sywswa as fol |l ows: The nmaxi numrate of FX aCT/NV&aL100D026522
ki8R HcH:C thd bR nythsiﬁeraawp lpbfago&taﬁal%d fe %v@ﬁ csmn&atﬁﬁ% the

part of the curve and was exgresse Xa/ m n.
samplpe. pihg e Igonctatrationiip & sayp awewaéquﬂa’qgi nehev«to&dnusman plasma
' h
rel S pfephrafin. fbrsc Rl W0 pldfh fighbfce (285 R VIR Hhd
Viais inmdn plesme B30 #0ad SQX}aanqpnesgd arld/mh eTHeajubntification limit

Xiym ti cal cul ated using the foll ow ng

O%Or miPa” dT(% lﬁ“}/ml ?’%@E@Xa/ 2+ | ag phase

t| me* si ope)/sl ope. Al paraneters were cal cul ated by
[0829Ing t h&alaulation of th gineulatimghaliflifdparametersiof Fymar VWF and FVIIL.

R385 ey PR P RS Sl

dedl‘xctem/mtcy ngied\ldWIﬁdch&'s\Met timg We%mrﬁ‘xﬁlzbd uw e

ut C it acc I 0 he| r :
iR el et T Ay 6 e Sl RS e b bl g men
reEidéfg/eﬁinebow ne serum aI bum n (BSA) pH7.35 buffer and
i ncubated with 0.5 nMthronmbin at 37C. Subsanpl es
[0%%?]6‘[‘] at Vaar 1|1n0 esthe C nCCHt?AtIQ)}lS\’IS L{Bnet %r\ééoArU LfI eSOYvei.éEhours The

ed to
arpdhagiphihk icgicgntfdfoh vy .@Bnecdues: (AATfamed tool4 166 \Pé?s cmn:dladdd%y the

P Cad nd .a thrapbi n i nhi bi rto top furthe
lu%fe% PR G origg e R PR O sonosrbafis g beervedat
indGublairedpdios. ANinesr relaticd @8s z&kuxﬁe?l&@eh@t b dw dbtsand A\UC. On

generate S .2 of this m xtur added to a
R BRPGEPri ¢ e 3%3@@%@%&% wege %délrsaegtfpvﬁff?eeﬁ ‘g’é?ﬁed by
admfdistered® DodPay@REaN tha@Eér@cShﬁé@% y dRAidg1hE 88l cdlbted AT byd@d dose
above with respect to FlXa-cofactor activity assay and
Peﬁl“%??‘eydn%éfiﬁ%“?rﬁ% i ncubation tinme of FVII1 wth
thronbin. The rate of inactivation had been

[0g8gnt i t atlieMeiny] chividhdtiah esle:f TR feiniifal2EAREALR ChtP@)) wva®Estimated
the curves by fitting themw th a sin Ie exponent i al

USIg; th@aqth@etllwgqx}fg]thef IH]HH?II lggfgxtlgps (Mlaq,l B3 FOE?B%?UOHS at the last
thfegsﬁ?e]pomé' R0BiBd GRAGLAsIcOReADA Y su(g-gr‘@@d inAWSIBYEIE See

hemophilia A plasma (FVII1 activi £ obt ai ned
WollegRes i ORShh Friavelneia P overda B PN I TS, Usy

was spiked with 0.0025 to 1 ng/m native or PEGrFVIII

[0337] t hr oNipiag r@eREESHhO "Mé@SrebBaRy figd (MR T) vl @alculated as
Technot hronbi n(r) TGA Ki t Technocl one Vi enn

AU Gorirsrgy dizricled B AUGseeniy- Co-infinity and AUCq.infinity Ve calculated by
the linear trapezoidal rule using the arithmetic means of the concentrations observed for

different time points plus a three-point tail area correction. The tail area correction was
calculated by log-linear fitting on the arithmetic means observed at the last three time

points per item.

[0333] Functional parameters of PEGylated rFVIII: The potency of modified FVIII

was measured by its chromogenic activity. Under the assay conditions, FVIII is activated
by thrombin and thus the assay reflects its maximum potency to enhance the FIXa-mediated

FX activation. To distinguish between biological active and inactive FVIII, the FVIIL:Ag
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by the manufacturer. The reaction was triggered by a
relipidated tissue factor (TF) preparation (TFPL RB
WO e@g®sdey9 cont ai ni ng | ow TF and | ow PL concent pal/us1m®7/026522
wh I ARl bg/fELwA s dederibld & tﬂggge&%ﬁtav seltiafia®o E’drﬂ?atré &
to 40 m defi ci ent W t hout
spseibip betvitifs of thmdnﬂfprﬁ\vlcpmjumw twth pﬂrarmtersr@qrefmla@dé% é@mem
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c(’Wé&lﬂﬂlﬁ glgdh&{'oratbw crop nt%S uorescence ‘Reader FL800
(Bio- TEK Instrunents, Wnooskl, Verrmnt USA) The
i ncr eas®able 1}: i Quaptitatiyeparamgte } rEJ rag:
pr opor t {omat—to teTconce '“‘i\’[éaé&'é‘éd‘%hlués”e g&wfaﬁvlﬁpj
t hr onbi p ni t ppegeic PNTT NUOPSTY at 37 Ghikting
aut onat | ¢ \r/vgga)po ey eng/min] ﬁ ’eA%pFY%:ﬂg’G‘ ni sfakies si ng
an exci _a_t_inel engt h Bh '
wavel engntivesfVIIGO nm 3.pD3 73196%(‘ usE 16y ].§E-09

substra trlri’}r esent0i78 {hd! \ Hgiz&t utle. S.3E040 ek

were sefids 0KDrshoptn, L0200 { o820 clion2ll g o 34al0 b o) |
TN 2 AL e bl < Bl WP X155

the thr OKbHoag WESy et i I R L

f 1 uor oggnicsubstTal T YT {UE e TESGE T O J4EToEf pr e,

the rat ybf““lbﬁé‘}"é‘as, 0.700T e §3 UOf escence | ntgasi Ty
(the fi 4&? vat 1 Veo.b {hea2gurje),3evhi ch reloect s
the act (il eCti ve alpohbi A cohcentd? atijon. ndas
cal cul a Uchrsleetch r®&¥Wdi hg GEU N n)S2and icoh¥et el to
t hr onbi chiR8eht r 8% i ohs (AR Usi w1 |
r ef dplels ¥ W@mﬁﬁrf@&aarf@aﬂm&ﬂwmgwnﬂge theymeap gfiableast2
sub<tPAFR“dnver sion by a purified human thronbin. The
onbi n
[Otg'.@‘ﬂ ﬂg%%ﬁtaft‘gﬁgcf{z‘{ \\/ngl% éi% ﬂrﬁﬁ\é\ﬁ‘uﬁﬁ ﬁm@%xafcgfe%b Qystem

oricentratiron ver LaNntT tati ve
asp@scaibed abraye (ypthakspedtito ni@hsmrermmseﬁVWFﬁ%\/IIbafﬂmpelakswfaneplasmon

reFona{lce tech%?fog}tf s@h M i L h Sbi zeci natlve r\ﬁgﬁ)(raﬂ&i:viﬁglelr) e-ggéple

noos
(nb@ﬁﬂﬂM]ABﬂ’E@dF‘dHEdorEﬁéateb) lanhb ﬂﬁ){ﬂ bhae Asmiivgd hmogenous 1:1

Unt r.eated or |vat ed.nati,ve a PEG r
ol ey BT 40 Q0 s Sor AR i A G g e ant e
dettérﬁnﬂeah:mgﬂ@amngma@ inlodel dfelse "BislaluBiath gk @ghnibf Biabord5No

m i vat rotein C (AP in resence of 10
relpyPp el BE R Dh et i Com) iR VARE BAGSSTEE niyeind the
Pﬁmanvﬂyaatelfoﬁﬂl @ﬁlylahﬁbﬁ%xinmﬁe evAluahi@sdoald vy perfd&&ad 08hsS the

In the control experlrrents the rFVIII

P%%ngcmteﬁ Ahmsheive ap pptral fligerither yith Apgor any other

infRYR1iSAIRUES, pysiKly badeftt dttsof8LontethatibiR cRRIgBS & rFVIII due to the
determ ne the residual active FVIII or FVI I'la

by
Phfayatign nbhe edosmf ke mepsared grluecandhe spegific agytics peegpummarized
indleNaoW th respect to Fl X-cofactor activity assay.
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[0325] The thrombin-activated FVIII (FVilila) was
prepared freshly for each test by incubation of the 2

wo Rbogs2eeat i ve or PEG rFVIIITI sanples with 1 nRCT/US2007/026522
thrombin (#2314 f'speé%ﬁ@é/c'ﬁ‘%ld@? SEPEGIFVAP AL eS .
Swansea, UK) for mnute at 37/C. The reactl on was
st opped hy _adding 10 nv of a thronbin-specific
i nhi bi tof (P8mmpissoc [TH, RREmt hgphar ApeciBindetivity
Switzerlqnd). [0326] -Muse npdeielated i fa

model , FVI I -knockou : e"“%%#?“’mﬁe"‘%' suf f er
ul l)'lcggbut have

from sevégre henophil
SUTTRAN et kY0 15 1 e

nor mal | ¢
. 4 ckingsgaumgn

relative . VY

henmophi | i aysﬂzoxleSBﬁJ Appj 3scat| on oks FVI | T: 28he slane
r econbi nqmys Kbk lenpul k us®d fqr cdi ugati on438rvas used
as a contlReiynthesiaed ance (F45VI 11| MOA'HEPES Q he
bul k was ily Kar thirtal i qubt’s frozeﬁ‘zggel oW - 6?@5 OC]and
thawed bef&¥E. ?g’f‘;‘dn Gr526l H baﬁ%égmc ot ghe native
FEVILL O abe e Ehavesl and mixa wifh 3 M |HEPES,
150 mM l\lcl@ys60]3£b;£sh‘6’9tl'rannlj,ml, 0.8 Joskrehaloses Z.I5 nM
CaCl 2, 1YaperoEmr Bhdum n,4.8H 7.4 buaiéher { o aehi eve
appr opri at evatieneenticuwitad s the @rasir¢fdats isiown inTliage £V | |

sol utions were aliquoted, frozen at - 20C and t hawed
0338t bef drleEﬁeF‘éBbmnmmate@ had amerkedly geducetbEellheesivirg gompared

b N e SODF SIS LB TR et o
thw§NéII cantrol Vdu@dwams; BEGata@dgzuvBm tlnrnughhbe Whgla Ipeockssgends
inthe results section. Seven to ten m/kg bodywei ght

[045§)© | nJ ‘agﬂxas@ﬁ J&‘ﬁkabvlas P{cﬁ Ha@@ Gk QURS MW of to“ﬂh@e

wer e eart puncture ater SI X mnutes, 3,
characmstm @f 214: PE§inesgentsndior ¢xampe Swdryy 60K for mngzgnjhgm bad an

orph i 835llccl PR IR JRUAEE wE T bplt iR oByBLys
20K bdpng emjugates ves redited te apreoxiabteht l%sora]gmmwnh the native
SR 5 A el Sl B AL PR Y
asfsexsedab@:laysﬁalt@'o d[f&B@ﬁ}ne%ﬂefomﬂemhmmmomfof ¢l degreaof PEGygtion

in FVI rmn
weB PRy B S atafyocs! pheditismedoh. eREmOR GF Ttk prlone
cdnjugteCOhtre Eatgﬁbthfmed PA tHeGHEIE(S—&d:tHoﬂQm dvlgﬂatﬂeum bothitee ovinal
neasureqd wt m cr at 405 r usi
cqnppspieqad the rhRyg eS“ﬂﬁ‘émE?"&é; AB éherré%féﬂsl% ¥ 208k long had a
loePPRG la@diedegtcd than@hddAdihal @&fj@@m bathihad sinfilaf §Rcific activities.

[0337] The FVIII antigen to protein ratio was below 10 % in all conjugates.
Because two polyclonal antibodies were applied in the assay described above with respect
to determination of FVIII antigen by enzyme-linked immunosorbent assay (ELISA), this
decrease indicates a strong shading effect of the PEG moieties throughout the molecule.
The FVIII chromogenic activity (FVIII:Chrom) to FVIII:Ag ratio was elevated, which
might suggest that despite of the strong coverage of some epitopes PEG-rFVIII can be
activated or a partial release of the PEG moieties occurred immediately under the activity

determination conditions, possibly due to the effect of thrombin in the reagents.
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sanple. The FVIII concentration in the sanples was
calculated relative to a human plasma reference
W(prz(msmsmsfr on, calibrated agai nst t he WHO pl asnBCT/US2007/026522

ORPSLE B b Snfo) g TRl AR

baqdas] of dack REGOrVIL qonjugate. Doe tcatzhs bagk nbibe Origidall ujiterial ghe
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er o sFVI f. .cient m stu
R Gt LS et M e b ChnmRn e feRhplestia caesoribed
bgdda fidee Ol \ﬂﬁi teteaposfasiedsabls PRUGFMVIN if Hhiirdar?BV HbdéfRient
tern})nal elimnation rate and nean residence tine.
U¥30] Area under the concentration vs. tine curve
(AUC) fromO to 24 hours : The area under the
[0839]cent r Athedomein. strhctne of tieREQ-AUA]I donjngates was Ashalizadtsy

nqrieading ST ROE HuRSLR PramebhEBAE f zpPoadlsBu iR rym

aritibeldy (Fikiad 28, iPakel O] BbiSthe Asskdsheit of sedcadshi) PEGHatias, Shﬁ@:ds were

RN TN Y R SRR S R

BURB &SnFeN W éit pte@ o thO@skacBSHHIAS ka8 mewasedbled ViR, by
di viding the cal cul ated AUC by the dose per kg body

OFR8°, o e b AP rSETﬂ?‘é‘T(al"? YL VB et Eed B Prgviation

inta@ oBthe PEGRFVEI dodpigaet. ARE rédal of PEGYIQR! hévHBgOVIW bands
i dual concentrations at the | ast three ti

di
ap'@g?r' d with3 gpRqoBHaps defreaser Hie iptsRof Fe DRV a‘gag%n&%)dB fpmain

ba\ﬂﬂi.fS%ﬁﬂg%ﬁmhﬁﬁﬁmWﬁ@ﬁﬁ%ﬂy 8dnfithed (88435611 PEGylation. No
Phar macoki net . Pharmacodyn. 32(5-6):757-766. [0332]

degradatiorarPeusticiere sopB on thasgels r esi dence time (MRT) was
cal cul ated as AUMCo-nfi n ty divided by AUCo-,nfi n ty

quCo nf iB:yusa i pblyoRnal ddfibody did no¥aR: ®abakld ﬂﬁﬁiﬂy R the

the linear trapezoidal rule using the arithnmetic neans
difjereptlomadive b €F A 1o SO BERIng Bl ki ptibeich tPeifigesainst the

HEANrSgnidnd 8ncBthb hglﬁ%hﬂﬁ(ﬂ‘d) -APddmAh @8z ODGECL i on. The
tail area correction was cal cul ated by | og-Iinear

fitting on the ari tlc means observed at the | ast
[0343]ce ? I l.lfégtlﬁ%f%{’%ne A ‘?‘t’%‘i]?f’ PE(ni -gepen ent increase of the HC-

containing bands. The antibody also shows some 90-kDa intact HC bands, without any
further degradation bands. The rFVIII used as the starting material contained an "extended"
light chain, which was also detected by the anti-LC antibody (Figure 29, Panel B). A MW
increase is observed for both the 80-kDa and the 160-kDa bands in the immunoblot,
suggesting that the light chain has also been PEGylated, albeit possibly to a lower extent.
Some lower MW degradation products appeared in the 40K PEG-rFVIII conjugates.

[0343] Effect of PEGylation of rFVIII on FIXa-cofactor activity: The FXa-

generation assay, also known as the FIXa-cofactor assay, is based on the fact that both
FVIII and thrombin-activated FVIII (FVIIla) form a complex with FIXa on an appropriate
phospholipid (PL) surface in the presence of Ca™" ions, which rapidly activates FX. See
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[0333] Functional paraneters of PEGylated rFVIII The
potency of nodified FVIII was neasured by its
webeosivezgeni ¢ activity. Under the assay conditi BOEUS2007/026522
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The decrease in activity was not

MNor to the
[0345)

related either to the

Thrombin-activated rFVIII (rFVIlla) was prepared from all products by

incubating 1 IU/ml native or PEG-rFVIII with 1 nM thrombin for one minute at 37°C. The

reaction was stopped by adding 10 uM of a thrombin-specific inhibitor (Pefabloc TH,

Penthapharm, Basel, Switzerland) and the cofactor activity of rFVIIla was measured as for

the non-activated rFVIII.

[0346]

For showing the time course of FX activation obtained with the different

PEG-rFVIII conjugates, FXa activity was expressed as a percent of the maximum FXa

activity (Figure 31). The quantitative kinetic parameters are summarized in Table 14.
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characteristics of the PEG reagents. For exanple, the

Lys 60K br I ong conjugate had an approxi mately 65%
wo edsogedVI 1| specific activity, while the speCi/ibm07/026522
activity of the Lys 20K br | ong conjugates was reduced
to arOX| rrately 14% conpared Wlfth the natfl ve rFVI .
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subsanpl es were withdrawn and t he generated FXa
rFVIII conjugates (Figures 30 and 31); at the chosen time points about 70 % of the full

activity has been already reached with the PEG-conjugates. In the appropriate control
experiments native and PEG-rFVIII were incubated in the absence of APC. Figures 33 and
34 show the time course of inactivation, where FXa activity was expressed as a percent of
the FXa measured during the first minute in the appropriate control mixtures incubated
without APC. Table 16 and 17 show the calculated relative first order rate constants

compared with that measured for the native rFVIII.
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[0354]

Effect of PEGylation on the thrombin-generating capacity of FVIII in FVIII-

deficient plasma: A plasma sample of a severe hemophilia A patient with FVIII activity

below 0.01 U/ml (<1%) was spiked in vitro with increasing amounts of native and PEG-

rFVIII in the range of 0.0025 and 0.1 pg/ml, corresponding to an activity range of the intact

FVIII 0f 0.025 to 1 IU/ml. Thrombin generation triggered with low concentrations of TF

and PL complex was measured as described in the experimental procedures. As shown in

Figure 35 (Panel A) the addition of native rFVIII dose-dependently improved the impaired

thrombin generation of FVIII-deficient plasma. The improvement resulted in a shortening

94



IUmM native or PEGrFVIII were incubated with 0.5 nM
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resjdual FVIII activity after APC.inactivation was
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FWIE BRrmensstifcnhetoaddss up to ten minutes and added to
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[0359] The native rFVIII and the shipping control showed a continuous decrease of
activity and antigen levels. In contrast, both the activity and antigen levels of the PEGylated
rFVIII conjugates gradually increased in the first 48 hours and after a plateau decreased
again. The highest relative activity increase (2.4 fold) was achieved for the Lys 40K br
short conjugates. The fastest increase with the shortest plateau was observed for the two

60K conjugates.
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immunoblots (data not shown).

[0363] In vitro release of releasable PEG-rFVIII in a human FVIII-deficient plasma:

To simulate the physiological conditions, in the second release experiment the PEG-rFVIII
conjugates with 20K and 40K PEG were incubated in a human FVIII-deficient plasma at
+37°C. The dissociation of the PEG was investigated under these conditions by measuring
the changes in FVIII chromogenic activity and FVIII antigen level. The PEG-rFVIII
conjugates together with a native rFVIII and the FVIII control were diluted to 0.1pg/ml

protein concentration and added to a FVIII-deficient plasma with an FVIII activity below 1
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cppigates pehjgyed theapitialdeyoh af thapativgaliVIIA | sanpl es were
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[0358] Changes in FVIILAg and chronpgenic activity
indenenggnt phthg %{Ji[lb dess|appligd, BV 11} plasma levels were normalized relative to the

FVIII concentration found in plasma 5 minutes after substance application (normalized %).

[0367] Figures 44 - 49 show plasma levels of FVIII after substance injection, either
in IU FVIIV/mI (Panels A) or normalized as a percent (Panels B). The exact amount of the

injected material is shown in the appropriate figure legends.

[0368] In general, all PEG-rFVIII showed improved pharmacokinétics over the
native control. The degrees of improvement of pharmacokinetic parameters were calculated

with statistical methods and are summarized in Table 10.
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[o@F%]gur e ‘ﬁq)hoﬁ&@%%}é%(ﬁﬁ AhtRREVIPRSR (ﬁ&te't@ %Mm(fugur e

Native rFVII1 "and the FVI1I control showed
quaphfication ehilgPECGeeSd ] Lys révKlblr lepgiwayistily defpetatie/B3 1191@5 after
mhg&g[, whi ch corresponds to the degradation of FVIII

uring the incubation. [0361] Because both the FVIILAg
| evel and the FVIILChron1act|V|%é i ncreases upon

[0378ubat i dhe&fKisonipgate ithghort relaspplesshpragieristiss Has Rlimigated
mﬁ ﬁﬁ%Trq{lan%g\fé %‘\ﬁﬁ%ﬁym fglxlaﬁse at of FVIII applied to
Wt

e gel accorde asured FVHLChrom activity
of the material w t hout Eerforn1n a rel ease reaction

108740 i U T PEGVaHhLys 60K fhe loag cpujpeatq ¢ircalptedypenbdenaship
héﬁog)v}\l/rq;c hiEY/ {hhﬁrgg gm/ef &Eltr@ﬂtl:'\l‘lﬁﬁ'ﬁ 3 Qe Xamlgagéglg]the'%ﬁ)rmahzed

I n g(; 9, ays i ncubation in
elphingion cyryes iy il é’ﬁﬁ @VIHWanpgéﬁeS@@wWZﬁ@ umkigirg r25t ﬁbe control

R T

panime-peiAit). | i nmuobl ot s was observed. Longer incubation
up to 7 days resulted in degradation wth

-det e
[03?%] : Gin@ @ésg}tﬁgét)&le ;ﬁ%eé%mﬁé’al CHUIRRLh §1%"gn%fn ih #8ble 18. 12)%% are

. erent can Lys 40K br I'ong and Lys
gien dsgnggease i mlgan@@kmsmmm@mttre versprbe ledicatadeonirelb, run together

RSy O LR 0 DS P e
for al¢ odrelidates, tas nokernd tiet caadidatedgppears superior to the others. Increase in
FVIII half-life varied between the candidates. PEG-rFVIII Lys 20K br long resulted in a
significant increase in FVIII half-life. For the 40K candidates, a statistical trend towards
significantly increased FVIII half-lives was observed, but a study extension with plasma
sampling points up to 60 hours would be necessary to confirm significances. The 60K
variants gave no significant increase in half-lives. Mean residence time was always higher
for the PEG-rFVIII conjugates than for the native control. The highest increase in MRT
was observed for the Lys 40K br short candidate, whereas the Lys 60K conjugates gave the

lowest increase.
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Figure 40. After 7 days incubation in all conjugates
the HC- A2 fragnent appeared. A tinedependent decrease
wobooslgennl ecul ar wei ght of all domai ns was al BOT/US2007/026522

g\’ﬁ erv e d I %lg h? %ngégkﬁl?ncpggﬁnkﬂﬁ ﬁg} gﬁb gE\rflﬁlF ( llgngégs% vérl‘u)s’controll

[
| QW J e e
suc aE ext gh{ﬂg% hat thev cannot lligeeawseraus m@dbv the
FVI ||| -IspeoKfbrahbrmunobl 68 (data no# "Shown) . [ @363] Ifn
vi t{o L@l 2085kr lohgr €] easabfe PEG r FYI0®l in fa huen
FVI I+ dgfs 40KesHshpreasima: 39°si mil at e28he phylsi ol ggi cal
condi T VDK bFlohp€e [secongdsrel éase gyperi neht thea
PEG{T I){sl6bKarthbaat|es W §h 20K ando4CK PEG wer q.5
i ncybaf &0 b AIoRETEN I—V45F- deficiepp ®pl asng at 1%3/C.
The pvs Sighmves 1 gat ed under
t hese co lada %bv@!ﬂ&nnbéﬁsdﬁﬁﬁﬂfaéoﬁ@etﬁ: PRanGRABRGES thé Rspkdvibé dontrol group
chr onmpgemitenagetrFVilltryn @getherfith bdch BES-iFYBlcohjessel . The
PEG rFVI11 conjugates together with a native rFVIII
034 t he Mhergas @D%ﬂfﬂ@w vesvlts g giviereas relati @ ipcraggeivirsus the
[ [ |
mﬁh]%a'i@ &n&@%ﬁg&% ﬁ&g@?f’g@% bg%llﬁtleﬂ) %a él'é o{!g&: a‘ﬁlh ﬁgff life
fchn statvigaloeyhlu@iaar tbgather Pathikbe 9K, comcmdwdls ©GHoYdirect
L. U vent m crobi ol ogi cal contam nation
cog‘ﬁ)gfl#)él ti%ﬁveq'gﬁ%% (Ptel%on tinme. Sanples were w thdrawn at

defined tinme points and tested imediately in the case
[03T8]FVI | | ThAbDHipeall EEGCHFIMIL conjugatesrwissieailp higher than for the

%Jn AH9L 841AGnd: 10358 ?5?‘5  coRffiack ?{terb: A {"oL ﬂﬁé%EG FEVHIL did not
term nati on. ecause of @ lac
ov@E@ witlvitioke from|theg@ingsl. Witk thesREG- r@éﬁllzaaddrﬁdcs thh lls's 60K
oo R SR e ok it el sl SR h BBl Bilced it
FVidlchadf- lhfe\ms aEEapteatedomtldaﬂgPE(é-rH%HI cvaadydatehet i zed Lys
40K br long had al so a | ower PEgyl ati on degr ee,

B! 45y 0 Ok, SRRl A gl D

nasiwﬁ?\allfcbenr@r(namge fom nbtine coplediWas droaci.6 v §.0 bsyrsh O'ﬂE\hdghest

eI SR ERAE SRR LI BISSFSRY B G

native rFVlI I decr eased upon i ncubatl on in the plasnm
[03§mt em ( Fi gummearg 241l PRG-rEVHL sempigates prebirged thédompa sindtgre

Wl?h %na{(l% datﬁc!}l hncc%ﬂhgsq aatllefﬁnétl%g{l a@é‘? P esf\{/ea 30 ﬁéc?&tsécy whR9 tould

I ncu reac
ordyplr axtiatigtredoyertd upmumsatrd\knnwbaobn tvae&em jtub@tdbe taken into

aC hi ﬁa? gxe trnhegsuren ues we Cel(l’:l Ileln%e glratté/ ofo J'u'ete Ql?nu t%BeOYlg

reactxons, i.e. the release of PEG moieties, the inactivation of PEG-rFVIII and the

2 4

inactivation of liberated native rFVIIIL. The Lys 60K br long conjugate had a higher specific
activity and as a consequence an elevated thrombin generation capacity. However, it did
not show any other functional or structural beneficial properties properties over the 20K or

40 K PEG-rFVIII conjugates in the tests performed.
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There were no substantial differences between the
i nactivation rates, determ ned fromthe ascendi ng part
wobooshs2ecur ves, between the different conjugat PEST/a8Z007/026522

[dshﬂ nat i \WIIIF&éhHent(rﬁﬁE %Fk%éﬁé@% TFVEoPAC-LF @Rt 4 Q9 1T

| evel also increased during the incubation (Figure
acmity inplpsann wasrfollewedupde 43 SRum g AURESCIF VB caijugates thowhdslower

elfn] lhhllionqgéﬂ tﬁétt&f tl{een?aﬂllé fF’ ﬁ%@ﬁt{(ﬁf ﬂ&@l%asc&%y %ﬁ{}?ﬁfas eliminated in

I eve Initial native
@3@&; mpddl i a biphased rearmekwish k daster miicad phase end mflowedtemningl

pl'g_'v% I?ﬁJ ]f(]ﬁ('f E)/I!‘\éllll (%51(1{(:‘1?(95’ éwolwled h ﬂ*o?%ltu?eaxgéelunma 180?1 c aragtggst)tc UThe
Lyse20K blSShdrt fsalrdldaa‘.’crhswt@djlmgamerﬁas'émn thle IFMI\II plasme ﬂevels up to 6 hours

Qrpar.i so f |mnat|
o TRRE Bl Refni Rt PPosr S Rr VRSN ine i i
inaeaseeh FYEd actblignhigkt He@xplamed by the reledse efielcatdbla PE® 606k the
j 5 m nut t er. substance application
P%ﬁﬁ?@ﬁ?@@de%v.em[gg%\é aEYiNires 44 - 49 show pl asnma
l evels of FVIII after substance injection, either in
[0BBR]FVI | | /T s(oRaﬂellhﬁinét)ormf Ruillrmtivigedttathe REGeiFy@ tonjugates

Panel exac am)u of the injecte
e B (o] S SR TP edler B biier et BEoag s et
cdtingsudly, libatakes BE[G'ef F VAL | wisiEtoisekkni digaredvigith the normal elimination rate.
phar macoki neti cs over the native control. The degrees

IBK7lcu o e g P CRrAPPUET Al FEOHOMEELRE Se e Fol

FVHI H'(ﬁlbity} BkOayse Sfeld]ficl aotieich GtV vedstl@verifor tHs PBG-rBVIII candidates,

gEREt L 1 s aeReaiPin A5 £ SR8 GPa oigibap for he

ndiive SEVIUESdhtr6le SlowREelindihatishd FPE- ifamllséémeiio@fb be dependent on the
iggﬁgrom mately 10 tines nore PEGrFVIII activi t}f
higher orpteip dpss aPRiedyBuidurthar sxprEinteRiRrefeedsd tp gpssest %#ffeff of

hiBRdrip¥steih G¥eb bf ndt8 AN TIRbdhE F‘VIItI Plabif1ehHS, uggﬁfnpd'nsﬁﬁ' & dimilar
candidate, PEGrFVIIl 20K br long circulated nuch
Potsiydses HERGENWe rFVI 1 1. [0371] Recombinant FVII1,
PEGyl ated with 40K br short PEG circul ated | onger
than native rFVIII1. [0372] 24 hours after injection,
native rFVIIl was close to the [imt of
guantification, while PEGrFVIII Lys 40K br |ong was
still detectable 32 hours after infusion.
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[0373] The 6CK conjugate with short rel easabl e
characteristics was elimnated nmuch sl ower than native
wo BdBlos2669 om nouse plasma. [0374] The PEG r FVI PCT/UF207/026522
“ﬁgkmqhuh@@g conjugate circulated nuch longer in
Ic mce than the native control rFVIII did.
For dlrect conparison, the nornmalized elimnation
curvles f drcompoupsthavinathe follosting YACWE ar e summari zed in
Figure 25. The control group is the nean of al
experinents, perfornad throughout the investigation
(24 animals p R“LOS?S] The results from
the statistical evalu are given in Table 18. Data
are given as increase har oki n&tic paraneters
versus the dedicated c gLyt egRR@uF/ré)t h each
rEVIT1 conjugate. FVII €a, under the curve (AUC) was
significantly increasgd fQ aIH*candldates but none
of the candidat es;appg 7§mﬂer|or to the others.
I ncrease in F\ROUY X% -1ife varied between the
candi dates. PEGrFVIII Lys 20K br long resulted in a
whdrgigi ficant increase in FVIII half-life. For the 4K
candi dates, a statistical trend towards significantly
i ncrRQIsBds FYirst watexiselublepelymesis obser ved, but a st udy
ext Y points up to 60 hours
mouﬁgﬁ%e %g%%ggg#géF%) prpﬁgélgnlflcances The 60K
varﬂén$gﬁgavmwﬂmn@e@n|f|cant increase in half-Ilives.
Mean, 7. n s al ways hi gher for the
PEGE?#%?F%% ggf%aé.%égthan for the native control. The
hi ghésik ah ivhizabledydiogdRilfomps observed for the Lys 40K
br ar candidaIe,.%Eereas the Lys 60K conj ugates
gave® the I gpeeencsddicdhse [0376] Tabl e 18:
Phargfas gkirag bi n@a&ﬁa@ters for PEGrFVIH (increase
versus control : S|gn|f|cant s: statistical trend,
(Aig e’é‘i‘e@ﬁ?rf’loéﬁ?ﬂ data show the increase in
phaqugehhﬁg&b%rgﬁganeters versus the respective _
contrg group with native rEVIIIl, run together wth
eac R PEdeR Presertds A fity Sleetroq HBTing eXpARr eas i n Tabl e 18
resyje %m'eﬁ'sr&én\fqpa@&oﬁ@a@&&aﬁeaweﬁgggaéﬁ versus the
|nd|V|duaI control experiment, Fi'gure 51 shows the
absoYUﬁ@Q!é‘ta for AUC and half life fromstatistical
evahfq qg ggether with the 95 % confidence intervals
|'ow difect

conpari son between candi dates.
(VWF/F8) is a residue of an amine-containing biologically active agent selected

from the group consisting of a von Willebrand Factor moiety and a Factor VIII moiety.

2. The compound of claim 1, wherein the amine-containing biologically active

agent is a von Willebrand Factor moiety.

3. The compound of claim 2, wherein the von Willebrand Factor moiety is

human recombinant von Willebrand Factor.
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[0378] The AUC for all PEGTrFVIII conjugates was
clearly higher than for the nean native rFVIII
wa@ eousnedesd The 95 % confi dence intervals for theCT/US2007/026522
PEG 4 FVI Ihe dbglpSeld 6P ¥Rih QEWM&&H it M0fRe E&Qﬂhﬁu@%lologlca active
control. Wthln the PEG rFVIII candidates the Lys 6
a&?@ﬂﬁegfmt@rsvﬁh@mtem Lys 20K br 1ong candi date seemed to
have the npbst pronounced effect. FVIII half-life was
al so increased with all PEGrFVIII candidates. [0379]
Meard.r esiThewempeundef wlaim 4] wheatio thefKactoa MIII pr@ty B\ujran
e rFVI1I control (range for
re&gﬁ%@ﬁ?ﬁ ﬁagte&P&tmI\é to 8.9 hours). The highest
MRT was found for the Lys 20K br long and the Lys 4()(

br short .and | on ngi dat

PEG- FVI |1?1688?1‘P%‘g‘dt°2 g‘m E"@%‘h Q}eﬁ’péLE% VAT oAty e “ﬁ“r*“e1
nmmmhmmﬁﬁﬂh&n@h@hﬁdﬂvnbn. In contrast, all functiona

activities were decreased, which could only be

partially recovered upon in vitro incubation. However,

it shoul Cthlaeoﬁlf@&ﬁﬂl oifBIaﬁIkl) ac\elﬁeuﬂh tﬁel"faﬁtfwahﬁ-mﬁetﬂoﬂ?ﬁner isa
es were influenc y t ate of thr )

pﬁygﬁﬁ%@aﬁ @) Pl e W%teréolup{worygreé inapal(aliglene oxide)

noi eties, the inactivation of PEGrFVIII and the

i nactivation of |iberated native rFVIII1. The Lys 60K

br 1%ng ddsicogaewdiehalaim i whesein dhedustrwatersoluble Rojymagidhas a
wéightdavef2Be ﬁf&!é%ﬂﬁ?w@i@ht‘%lf%‘é@&e@ﬁ 16 de(Pmﬂkdi'ls %@ﬁ@(ﬁimmm and the

capacity. However, it did not show any other
secencvatenseluble palymerdes aeighbnvetage mlecyifae péight efdbetween 10,000
DB'E&Q‘?J@@GE)@M%BJ he 20K or 40 K PEGrFVIII| conjugates

the tests performed.[0381] FVIII-deficient mice

vvere injected with rFVI1I or PEGTrFVII1 and FVIII

actigyity I

PEGQr/ FVi Fih@é:g%‘ ﬁ‘g’?t \ggﬁ’é’{ﬁ? He %5‘%?&‘% Suglr%h“%‘g i th%ﬁ‘%‘r‘]p
cankiatingdf: t he native rFVI 1| cont rol . \Wereas nat ive

rEVITL was elimnated in the nmousg Madgkn,idon,abépasi c

manner with a faster initial p s%—aﬁd a sl ower

term nal phase, the PEG rBEX amtdi dat es fol |l owed a

nor e |Idﬂ|®a&H2cﬁobnmzﬂ@B C eristic. The Lys 20K br

short candidate resultediin a | NGHEws® in the FVIII

pl asma | evels up to 6 hours af t & i njection into

hermophilic mce, followed by a FV 11 activity decl:i ne.

The initial increase in FVIII activity m ght be

expl ai ned by the rel ease of rel easabl e PEG.f1-AN .

@cf-a,{cﬂ%g%}&_r)ﬁocm

PEGrFVIIIl, thus recovering FVIII actqvi+y. [0
slower elimnation of FVIIl acti %M“i”h t he
PEG rFVI 11 conj ugat es O R

NH-(VWF/F8)

CH30-(CH,CH,0),-CH,CH,- o\/\ J\/\/lk
N N
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m ght also be a result of two overlapping effects, a

| onger circulating PEGrFVIII that continuously
wo 2iwsnstees native rFVIII, which is then cl ear eBCMUIBE1007/026522
the normal elimnationuyrate. [0383] The FVIII dose

appl creoaneridyeHani-oeM™ftefel was based on the

detectable FVIII activifty—mBecadse specific activit

of FVII1 was |ower for e R WNMQ&HEf&t@g“ZcTz%P%m
resulted in 1.9- dwerdug- 5ol d hitgher protein doses for
PEG rFVI 11 conjugates tﬁén for the native rFVII

control. Slower elimnation of PEGrFVIII seens not to
be dependent on the higher protein dose applied, but
further experinments are needed to assess the effect of
hi gher protein doses of natiye rFVIII on the FVIII

pl asma | evels, in canp o %iml rotei n doses

[}

0feHBEGHBVIchicH AN 1S ‘ [Cibiato AN TV Ao e
the follow ng struct@re: erein: PCLYf |s a first
wat er - sol ubl e pot¥rgrH Y2 is a second water-sol uble

polynmer; X1 is a first acer noiety; X2 is a second
spacer noiety; Ha is an ionizable hydrogen atom Rl is 5
H or an organic radlc H or an organic radlca
(a) is either zetoRNor i R_either zero or ane
CREI CHChRERMSFeEent bl ect P&HZCH?*P@FZFWQ OCH,
group; Re , when $esent is a second el ectron
al tering group;" kH\Egbr S; Y2is Oor S; and
(VWF/ F8) is a residue an am ne-cont ai ni ng i
bi ol ogically active agent selected fromthe group ’
agonsi sting of a von Wl lebrand Factor noiety and a
Factor VIII1 noiety. H

CH30-(CHyCHy0)-CH,CHy-0 =~ Np©
o)
N~ O-CH2CHa-(OCH,CHy)y-OCH,
H

(VWF/F8)—H N\'I/O

o]

wherein, for each structure and in each instance, (n) is independently an integer from 4 to
1500, and (vWF/F8) is a residue of an amine-containing biologically active agent selected

from the group consisting of a von Willebrand Factor moiety and a Factor VIII moiety.

10.  The compound of claim 1, having the following structure:

CHyO{(CHaCH,0),-CHCH,-0 =Ny O

NwN,\/O-CHZCHZ-(OCHZCHZ),,-OCHg
H H

v WF-NH.

Y
(o]
wherein, vWF is a residue of an amine-containing, recombinant human von Willebrand

Factor and (n), in each instance, is independently from 4 to 1500.

11. The compound of claim 1, having the following structure:
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2. The conpound of claim1l, wherein the

am ne-containing biologically active agent is a von
wolseRIcand Factor noiety. 3. The compound of BCHUA2087/026522

wherein the von WI I ebrand Factor nvlgyymkswhum&mm

reconbi nant von WI | ebrand Factor. 4 he conpound of

claim1, wherein the am ne-co ng biol ogically

actlvecgggn;p)éﬁgoFac or aé?ﬁ??%iety 5. The conpound
~of claim4, wherein ke MOi €ty i's human

reconbi nant B- donaln deleted Fa or VIII 6 The

of cJal 5, Where

AR PE sl Bt it oF S el Gy lmdn T Ehikorafa
Faoonmed (i), iafeadh iastanct, 1snﬁdepmdantt>hiaorﬁ #tstS0fat er - sol ubl e

pol yner is a poly(al kyl ene oxide) and the second

wat er - sol ubl e polyner is a poly(al kyl ene oxide). 8.

The ronpamedompordldaif Blaim 1)yHaeingithe tfvetutd r st

wat er - sol ubl e pol ymer has a wei ght-average nol ecul ar

wei ghtewedH,0ek wern 12000 Dal tons to 85,000 Dal tons and

t he second wat er - sol oby h aver age

mol ecul ar wei ght of b&tweel 10; aam%mgﬁggi% "85, 000

Dal tons. 9. The coftpbghd of claim1, having a

structure selected fromthe group consisting of:
wh@ppOERis @O@HAEHontami@OldSidwelofehactsr Y111 frriety adh(n), in each

c ance, (n) is independently

inahddc {g‘é%P&P’gm" ig’ﬁgq‘ié%’f‘ and (VWE/F8) is a residue

of an am ne-contai ni ng blologically active agent

;Séglc:telg3tr ed ”Ifhr 20N tgﬁgld%r Blalm 12 \@',e?e}lh . F%{;toravﬁg&o‘%"%\} 1 8RR hant
BabmoxdwhtemfFactoaNm.l, having the follow ng structure:

wherein, vVWF is a residue of an am ne-cont ai ni ng,

reconbi nant human von WI | ebrand Factor and (n), in

eachi4. nstrhe gem?d')\ﬁlldiolﬂ drpe mﬁ,@ﬂidrdn ﬁiﬁ@ﬁ?té{ T/HI ho ¥y is hliman

nd of c m 1, having the foll ow ng

“%?P@%?HE@PV%%PE?ﬁOFVU# is a residue of an

am ne-cont ai ni ng, reconbi nant human von WI | ebrand

Factor and (n), in each instance, is independently
fromd4 t dhs ggtgpound of claim 1, having the following structure:

NH
CH304CH;,CH;0),-CHyCHp-On . N}\/\i MCE?/
H H ° {H-FS

wherein, F8 is a residue of an amine-containing Factor VIII moiety and (n), in each

0-CH;CH,~(OCH,CH,),-OCH,3

instance, is independently from 4 to 1500.

16.  The compound of claim 15, wherein the Factor VIII moiety is recombinant

B-domain deleted Factor VIII.
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12. The compound of claim 1, having the structure
wherein, F8 is an am ne-containing resi due of a Factor
wo/RG0B/08aspEt Yy and (n), in each instance, PCT/US2007/026522

i ndependently from4 to 1500. 13. The co ound of
cl &7:m 1Theghwpeund efrdaimaky, whexgin thediactar W I{lgmoiety is human

nt del eted Factor Vi II 14. The
.reCOE% nEﬁlgqu?gEIF% }@“ wherein the Factor VIII noiety
IS human reconbinant full -length Factor VIII. 15. The

co ound of claim1, having the follow ng structure: . -
ei nA rpsthioe cgMpESing gentagting» pRlYMETE FFIESRLIP AR amine ¢ontaining

blolo\%J 1 '5‘8 #e%? geléﬁ%ddrﬁéng tﬁ%%%ub ?gﬁéﬁi‘ﬁimg og'gsn\ggu\?]/clleb%'and Factor -
monety amdm ]I:'Sctor/\M Hi enaiety neddraohditiond suitablei tetftyrm 8 covalent attachment
nbi B- domai n eted Factor VIII.

berwegh S5 MMUTBTICIERET £5 RGP FDr i s 2B, Yhreinibe pplymeric

reagé,ﬁhgy{mrfon@@mggmg{mefull length Factor VI11. 18. A -
met hod conprising contacting a polyneric reagent to an
am ne- cont ai ni ng,dg&{b_l_g@ cally, aﬁt I ve agent sel ected
fromthe group consisting on WI | ebrand Factor

pt y- upger conditions
suitable to forma Coval & attacﬁrrent bet ween t he
pol ymeri c reagent and th¢g IO ga44 (vGactive agent,
wherein the polyneric reggent Hhaslthe follow ng -
structure:- wherein: PCL isya fiR&t water-sol ubl e.

~ polymer; POLY2 is a,SsecoNd Réi sol ubl e polyner; XL

is a first spaceHOLNm—eXZy X2 is"a second spacer

whergiti:ety; Ha is an i-onizable hydrogen atom Rl is Hor.
an_organic radical; R2 is H or an organic rad| cal ;

"POLY" is a first water-soluble - polymer;
‘ POLY iis a second water-soluble polymer;'
X is a first spacer moiety;
_ X’isa second spacer moiety;
" H,g is an ionizable hydrogen atom;’
R'isHoran organic radica];
RYisH cr an organic radical;;
. (a)is either Z€ro or one;
(b) is exther zero or one;
R, when present, is a first electron altering group,
R%, when present, is a second electron altermg group; and
(FG) is a functional group capable of reactmg with an amino group of an actlve

agent to form a releasable linkage.

19.  The method of claim 18, whereiu'the releasable linkage is a carbax'na'te

linkage.

20.  The method of claim 18, wherein the po]ymenc reagent has a structure :

selected from the group consisting of

105
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(a) is either zero or one; (b) is either zero or one;
Rel, when present, is a first electron altering group;
weR2@8/08ds6Nn present, is a second el ectron alterPEmUS2007/026522
group; and (FG is a functional ggoup-ceapabhe,pdch,
reacting with an am no group of~an)active agent to
forma rel easabl e |inkgage~ @ e net hod of claim 18,
wher ei resioh@i.crdl. era%bxl\)m A * i's a garbamate |inkage.
20. The nethod of cl ai mAlL8, er ejornt e pol yneri c
reagent has a structure selectedfrgmthe group
consisting of: 105 DC TICIC P cuct=t /D MC I ’
| CAl CDandwherei n, for each structhrep -ameh-opH.@acdeHs
instance, (n) is |ndependently h fmt eger from4 to
1500. 21. The nethod C , Wherein the
am ne- CHRHACHOR 2% actlve agent is a von
W | ebrand Fact or NI ety1 22. @\( t hod of claim 21,
wherein the von ‘W1l ebrand Factory ngiety is human
recombi nant von Wl ebrand Factor. 23. The nethod of
cl aim 20, wherein the am ne-containing biologically

active agent is a Factor VIII noiety. 24. oT&@cn-ITRJch‘éﬂz)nocm

of claim 23, wherein the Factor VIII ue{y I's human
reconbi nant B-domai n del et ed Fact M 25. The

nmet hod of claim 24, wherein t F or VIII noiety is
human reconbi nant faul | ben VI, 26. A
PSP BHC EEmprisT und ofi_any one of clains
1 though 17 and afpharmadeutic MNydcept abl e

exci pient. 27. A nethod conprising admnistering a
conmposition of claim?26 to a patient.
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CHyO{CHpCH,0),-CH,CH,-0 =N~

0
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0 o]
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(0]
O
P
&y

POPOH:

N N
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28. A construct conprising a conpound of claim2 bound

to at | east one Factor VIII noiety. 29. The construct
wobooslosdene 28, having an in vivo half-1ife thatPrPCBHUS2007/026522

i ncreased as conpared o the in vivo half-life of a

W noH@eehae.080rcitkhe™~cOmSt ruct of clai m 28, having an

in vivo half-life that reaged a t he
in vivo half-life of¢a m?%*f%g%&go%ﬁd to
sai d construct. 31.[zh- onpound of claim 2, having an
in vivo half-life that Ps increased as conpared to the
invivo half-life of a VA nol ecul e. 32. The conpound
of claim 31, wherein the in vivo half-life is
whereingfes eathistruciurt and vreaclf inatandeg &8 tis ihdépendentp ap integdr from 4 to
e invivo half-life of a VW nol ecule. 33. The
conpound of claim 31, wherein the in vivo half-life is
increased by a factor of at |east 2 as conpared to the

in vjvo half-life.of. a mol ecul e. 34, .The cponpound .
of el m e el i Pl el RS b b B IRRHY eive

agencis ease Willebradfaawetoiety.t he in vivo half-life of a
FVI11 nol ecule. 35. The conpound of claim 34, wherein
the in vivo half-life is increased by a factor of at

| east2. 1. ThaefddpdtRin D0, ilkeeih theWol Willebrhnd Fdctor afoiddy is
FVI I | l.ecul e. 3? Tge conpound of claim 34, wherein

hypan reqpmRinAgt yop Willebpagd Factpr, o eased by a factor of at
| east 2 as conpare to the in vivo half-life of a FVIII
nol ecul e. ) ] ) o ) ) )
23. The method of claim 20, wherein the amine-containing biologically active

agent is a Factor VIII moiety.

24, The method of claim 23, wherein the Factor VIII moiety is human

recombinant B-domain deleted Factor VIII.

25. The method of claim 24, wherein the Factor VIII moiety is human
recombinant full length Factor VIII.

26. A composition comprising a compound of any one of claims 1 though 17

and a pharmaceutically acceptable excipient.

27. A method comprising administering a composition of claim 26 to a patient.

28. A construct comprising a compound of claim 2 bound to at least one Factor
VIII moiety.

29. The construct of claim 28, having an in vivo half-life that is increased as

compared to the in vivo half-life of a VWF molecule.
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30.  The construct of claim 28, having an in vivo half-life that is increased as

compared to the in vivo half-life of a Factor VIII moiety not bound to said construct.

31.  The compound of claim 2, having an in vivo half-life that is increased as

compared to the in vivo half-life of a VWF molecule.

32. The compound of claim 31, wherein the in vivo half-life is increased by a

factor of at least 1.5 as compared to the in vivo half-life of a VWF molecule.

33.  The compound of claim 31, wherein the in vivo half-life is increased by a

factor of at least 2 as compared to the in vivo half-life of a VWF molecule.

34.  The compound of claim 4, having an in vivo half-life that is increased as

compared to the in vivo half-life of a FVIII molecule.

35. The compound of claim 34, wherein the in vivo half-life is increased by a

factor of at least 1.5 as compared to the in vivo half-life of a FVIII molecule.

36.  The compound of claim 34, wherein the in vivo half-life is increased by a

factor of at least 2 as compare to the in vivo half-life of a FVIII molecule.

108



