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[0006] PEOs and PEGs are polymers composed of covalently linked ethylene
oxide units. These polymers have the following general structure:

R;-(OCH,CHy)-R»

where Ry may be a hydroxyl group (or a reactive derivative thereof ) and R,
may be hydrogen, as in “PEG diol”, a methyl group, as in monomethoxyPEG
(“mPEG”), or another lower alkyl group, e.g., as in iso-propoxyPEG or
t-butoxyPEG. The parameter 7 in the general structure of PEG indicates the
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nephropathy, it was found to be well tolerated, effective and substantially non-
immunogenic. Treated mice exhibited improved renal function for the
duration of treatment (10 weeks) and had substantially less uric acid-related

kidney damage than untreated uox -/- mice, as demonstrated by microscopic

magnetic resonance imaging (Kelly, S.J., ez al. (2001) supra).
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toxicity of cyanuric chloride and its non-specific reactivity for proteins having
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physicochemical ~ properties, such as antigen-binding activity and the

molecular structure, size-exclusion chromatographic behavior, surface

activity, interfacial aggregability and heat aggregability that induced
nonspecific activation of complement by the PEG-IgG conjugates. The
coupling of PEG to IgG increased the apparent Stokes radius and the surface
activity of IgG and stabilized IgG to heating and/or the exposure to interfaces,
while no structural denaturation of IgG was observed. The suppression of
nonspecific aggregability was attributed mainly to the steric inhibition of the
association between the PEGylated IgG molecules. These results indicated the



utility of nPEG coupled 1gG as an intravenous

preparation and al so suggested the utility of PEG as
wano@didirve to stabilize unnodified 1gG for PCT/US2003/029989

i ntravenous wuse. [0018] |I.®A. Sharp et al. ((1986)
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are not associated with bioactivity. For exanple
BefiHAYing cellular (qrocrsas, Bretedtiau matineatioh: Bads JRG) pathogens

obgg li{ﬁﬂ}%aéelﬂgtﬂ}ﬁc% A & in@gl a reconbi nant

S|ng oxin resulted in the |oss of
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For example, I. Benhar et al. ((1994) Bioconjug Chem 5 :321-326) observed

that PEGylation of a recombinant single-chain immunotoxin resulted in the
loss of specific target immunoreactivity of the immunotoxin. The loss of
activity of the immunotoxin was the result of attachment of PEG to two lysine

residues within the antigen-combining region of the immunotoxin.

[0021] Although the covalent attachment of PAGs and PAOs (e.g., PEGs,

PEOs, etc.) to therapeutic proteins is intended to eliminate their



I mmunor eactivity, PEGyl ated proteins remain weakly

i mmunogeni c. This inmmunogenicity appears to be due,
wanod4@aedi7i n part, to the fact that PEG and PROI/US2003/029989

polymers are thenselves somewhat antigenic and
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ugates, particularly conjuga
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[0023] Thus, there exists a need for the identification of methods of producing

PAO-containing (e.g., PEG- and/or PEO-containing) conjugates, particularly
conjugates between such water-soluble polymers and therapeutic proteins,
with reduced, substantially reduced or no detectable antigenicity.  Such
conjugates will have the benefits provided by the polymer component of

increased stability and bioavailability in vivo, but will not elicit a substantial
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in an animal into which the conjugates have been
wonvwueduaed for therapeutic or diagnostic pur pOSa$2003/029989

BRI EF SUMVARY OF THE | NVENTIvVON [ 0024] The present '

i nvention addresses the needs identified above, and
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and derivatives ereof )" and bi oactive conponents,
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proteins. The invention also provides polyners and
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[0026] Polyalkylene glycols that are particularly suitable for use in the
synthesis of the conjugates of the invention include, but are not limited to,
poly(ethylene glycols) and copolymers of ethylene oxide and propylene oxide;
particularly preferred are PEGs, and more particularly preferred are
monofunctionally activated PEGs (e.g., PEGs that are activated at a single
terminus, including hydroxyPEG-monoaldehydes, hydroxyPEG-monovinyl-
sulfones, reactive esters of hydroxyPEG-monocarboxylic acids and

hydroxyPEG-monophenyl carbonate derivatives). Other intermediates that



can be useful for the synthesis of the reactive
pol yner derivatives include other

waaHesgREG- nonoaci ds and hydr oxyPEG nonoacet aP€T/US2003/029989
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gl ycol, has | ecul ar . weight of from about 1,000
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bu ljimted to, a variet f ti , )
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derivatizi ( der conditions such that the

po[opabkYhefitedliortalko poviRE neddde &F pduBin@Bnjugates between

derivati zing group (such as one
a bioactive compound and a monofunctionally activated polyalkylene glycol,
for example comprising: (a) obtaining or preparing a linear or branched
polyalkylene glycol comprising at least one unreactive blocking group that can
be subsequently removed, such as one or more triphenylmethyl groups (“trityl
groups™); (b) producing a derivative of the polyalkylene glycol by reacting it
with at least one derivatizing compound under conditions such that the

polyalkylene glycol is derivatized with one derivatizing group (such as one
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at an end that |acks the blocking group(s); (c)
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[0032] In additional embodiments, the invention provides compositions
comprising one or more of the conjugates of reduced antigenicity of the
invention that may further comprise one or more additional components or
reagents, such as one or more buffer salts, one or more carbohydrate
excipients, one or more carrier proteins, one or more enzymes, one or more

detergents, one or more nucleic acid molecules, one or more polymers such as
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conprising the conjugates ob reduced antigenicity

an C itiogns of the invention. [0033] In )
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usi ng nonof u%gt ilo%axﬁ%lc%gltqo\% gggg%%‘i%%f‘%% ene

gl yshk 5 thoxyl .or .ot her al koxyl ups,

ra¥her? %gﬁamh@a‘g% edind %ﬁﬁ@l@/g{lﬁl%p@&@%@éﬁ-&%es of

pr efdaced dnenhodhctBitySpreparkd ersingr ﬁ@ﬁ@ﬁm&twﬁﬂg' ARByMkd lpoly-

be ]%g, arerlt to one of ordinary skill in |light of theP

f of Aot thay slaghn duetbeed | g5t par eikoxbik gronpentitber, than

[anﬁloﬂf)ﬁﬁl_@ﬁorﬁllll?' %ivat% II%EEE%S%@J Ipt%;%er%:do%o 1mélr\1’ts'.\|%§ the

0034] Figure 1l displays the resul
copfsetiittinventenzyiie bt iapkaent ioTonn 03 wrbighly dSBAM light of the

(" SA') .anal ysig.. In this_ assay, an nPEG conjugate

of E’ﬁ?@v “ib% o Sv@&@ dstsiiption of thedngwtigrl and o gwclymst e,

and the inhibition of binding of rabbit antibodies to

an nmPEG conj i l.uti ons of

nmPEG or t- bu%@?&%@@?&?@?@@aﬁ@@ﬁgme 2a

di mBa}/Fggdwelr aiplals the OPBsAIC GrRET & tdofthehlil e e linked
I ng 0

per f or me as described for Figure 1, Us P
v aliBHRosorbeat away (‘HLAIGAL Lanadysisc ot thisrdssey, en niREG oomjugdte

t A oyns.: Jhe results for antib . bindi n
a\lrl\'gf gr?%gﬁ}e%ha‘ggsay T o % of“w?]%é?‘SWI Q?tecﬁlﬁcg%i’ Bifon 3
of bimeinigoody tabbyr s dics 16 ABNMPBD b6njubAO 8] anbitE Rl by
di spl ays th scﬁme data as Figure 2a, graphed as a
fuﬁ)@‘ﬂq%ﬁ of 8&5 ar rRitgrd Eh e mepsiredn of PEG

(m i [ __conce tion,of
oo e Oeh ABEEIT A BofEh TougPABE LR Rt e
dadsa desavipedi fpur Bigufe, 1,2asiag dPRBs i 6f &aribudr BRks thal structures

deéroonst.r ates the direct dependence of antigenicity on

t R INTHBE ST et oA mEteRRys gpeibsnpiTae urailist foprmtibody
THiSIB@ing 84¥B | B8pHeA AsUA SurkPiok i gh lacks
a met hgxyl ggfpogp (St - blll.lt o>c<)y %é)h,gﬁgﬁl'é‘r ?’ Elgcteﬁ%%tn algﬁéneﬁboﬁ%d
mefRBRG/IN egelosamplePEG) and one that contains two

19096 bighEP AR Bisplagh the i iath o Fiss paerspliedcioct fingien
f oof fhegueightl coricBrtraMnCoF BPES- hal{d%&ﬁi@ﬂﬂ% ﬁﬂfgaarcﬁdth}é'i thlar

three PEGs of the invention ave 'no net hoxy
gr SupERon REmsthexygroepre | i near pol yner (1 abel ed

PP TR s Lo ] e AT A% i o
format that demonstrates the direct dependence of antigenicity on the number
of methoxyl groups per molecule of PEG. These samples include 10-kDa
PEGs, one of which lacks a methoxyl group (#-butoxyPEG), one that contains
one methoxyl group (mPEG) and one that contains two methoxyl groups
[Di-(5-kDa) mPEG-lysine].

[0038] Figure 4 illustrates a competitive ELISA, as described for Figure 1, in
which 4.8-kDa mPEG is compared with three PEGs of the invention that have
no methoxyl groups at the ends of the linear polymer (labeled “PharmaPEG”).

The shift between the curves on the horizontal axis indicates that the
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antigenicities of all three of the PEGs of the
wOonvanBian are approxi mately 100- fold | ower tRamwuSk@B/029989

of nMPEG when assayed w th anti-nPEG anti bodi es. R

[ 003 Fi.gure. 5a displays the results of studies in

\m%ﬁge&é 5 aglfth%?ﬁ q@w&s 8f thedpyramios asmpnpaesimetely t0-

| | 'Bldassertthen §308F GREEORLE "G PR |

average of 3-4 s_,trands’ olfl 5?%&6(&,@2%%% an%qtf)?’?glgg'by
polw(&gil Figimiede digpddys shecsulopifetesisin iwhithenglesenadsdher

' dod I | f.at " SDS- PAGE") . . L; 1 d 2 of
SoAr RSN L SRR by S
pr ah evéras bnNg-4 &ﬂ?ﬂ%&%-l@ﬁ@ﬁﬂ@@gfﬁéﬁrﬁﬁﬁea%ﬁ pogac%%mide

photlﬁaraph in a dark hood wwth illumnatio

nmeel ferdopBorgaig i thehwesendreof sslilin sloddcyhsilsd E1SIDBPAGE”).
of nj t es, and the .unP | at ed enzyne, .

L8 TR o AL Pl MEF RS B BB sne
anSYPRO® brang by sefh asd pitRo BhpIRHYa aRkiRedivas: iéllg?{glgati%n

shows the positions of pre-stained protein stan
[ 084692 migukanes B agdghshavh sheqieawits ofe i(Westoh WéteofothndnPEG

| NE&NShd | Dol the Western bl ot show) in
Fi oDl Eind e DB i R i giedcpolvetonal
i meapbitprsieiPREr entibbdizs hogre 2m6d ak B ipsiniLPA686iss. t M8ne 5
m%ati n di.stance relative to the dye front and the
ve

e RRTIUORSH PEE ASd prtein sfaadards i ntensities  of
ve . . . . i
£0030P Flsignlfge $h %h@\g@ [he%hﬁﬂgﬁgoﬂh%gﬂgfl glﬁg%%?t? S plﬁ gliwegeﬂ and

traci ng ws bands of ~ pre-staine
wi the Wegamerot showvadu Faguresa,gittained witmid @bk ch@erardnghtigital

f. 203, . . .51, 40. 2, 28. 20, .
b el T Bres e D
antdlatiVeEG tedydpeit at ahdv@fic st %@élnl?%lﬁgen%%?{eg%ﬂﬁ% intensities

anhydrase. The third tracing fro
r eﬁg thegnetsin sainmromgimPEGt sine d hedrottonf trasnd slnives bands of

anhyc t he tracing represents the protein-
SR e Aok S Bt b B BSe wlBehiteon 16 1o
antightr a8203.8,00419 Biggul 85462, 299, b7 3hWatherd eFid tSond
of ELI SA anal yses of sera fromEEroups of three

r aBPEE 8t hgebatammis ny astivi R BG cantjbednt $sinobf REGylated
ur} il . f.about two strands of.
e ther o apa e e MixNH ity Fiotl the Betom eigspenty the egiein-
susfeined barkhof dalatings atyydians tndi Heod erac iR rEpERATLE Protein-
usu{n@ @S)é@é gl a-trﬁé &oat.ed Wi th porcine uricase.
AntTBBUPEES © &?g FOseriugaies ohgaskonieenhydrase pl ates
COaY] MighPesCRNiNOEH §8ow th@Resulth ro?laﬂ{ﬁﬂ n%?{aﬁ}égg Of sera, from

coupled to nPEG Fig. 6a shows dat ro secon

bl EePh§f dhrocatsbbits that averkathmedietd exdth ootjugageof i R&ne
of ricase in _inconpl.ete Freund' s adjuvant. Fig.
o0 555 bR BB RE (47051 SEB iggh of either mPEC or

hydroxyPEG (“PharmaPEG”) per uricase subunit. Antibodies against uricase

were measured using assay plates coated with porcine uricase. Antibodies
against PEG were measured using plates coated with conjugates of an
unrelated protein coupled to mPEG. Fig. 6a shows data from the second
bleeding of rabbits that had received four injections of PEG-uricase in
incomplete Freund’s adjuvant. Fig. 6b shows data from the third bleeding of
the same rabbits after they had received five injections of PEG-uricase in

incomplete Freund’s adjuvant.



the sane rabbits after they had received five

injections of PEG uricase in inconplete Freund' s
wadpasoasd1z WO 2004/ 030617 PCT/ US2003/ 029989 DETMUSED3/02998

DESCRI PTI ON OF THE | NVENTI GN [ 0042] Unl ess defined -

ot herw se, all technical and scientific terns used

herein have the sane neani ngs as commonly under st ood

by one of ordinary skill in the art to which this

i nvent i on bBEAXJEEDADESCRTITIANY OREtiN dsyaReARt er i al s

simlar or equival ent to t hose descri bed herein can be
us éW42h Unjgss gﬁ’fémdi @kerpiise, 4lbsdchnigalafndtsbRNAAE K@M used herein

in j he preferred nmethods and naterials are
degg‘?ﬁt %lgga‘ﬁér ‘iaﬁ%ﬂgf & COPRINR; FdsEdood bnary ofprinary Ml in
ust dretoewhichWies ifivhebs bBigntL ' al Lh
term. "about"” mez;ns a val ugésgfAﬁ%%%g%gfltlﬁ%hg%a?@edmmma §
vafigiler gr gauivalgpgarthepclescrirrddrmpeis sas ba usad gettRfpractice or

t eRREL ALY C .o 55C, inclysive, simlarly,

" aboutglg&ﬁmrg%ﬁ%cgl 5 é%réséjﬁ PrﬁE?ﬁ'é’ ome@é?ﬁ%é‘ﬁfirlaﬁﬁeamlg are
f r descAbediMreinaftek10 nM i ncl usi ve). [0044] Bioactive
Conmponent: As used herein, the term "bioactive

c ﬁn nt" refers to a conpound, nol ecule, noiety or
cgﬁg MPRat has a particular biological activity in

Vi [00431 Abdhtt I [ . ell, tissue, organ
oriogr g]‘gni sr% Aa%n%&tl Eéa(\rte l\ﬁl Vgﬁeél g%geg]lj@g %fangéjluﬂbenﬁgluwee Hicderan
or 4REHE mpasyalvajleent gDV of shé Gtfiar Walkub SePNi4Hdat 88oC>

of Lavention. Preferred bioactive conponents are
e DT R AR o FiReT s (0 65 BIASIC. Alusa sy,

hefabout, 10MBMElfSRREBL" 2 118H tQnPindi; r
attachpent that may be c%val %t%f ?3?18‘%“?’%@‘%(:%% §Q|U|ﬂ§§[ to
nclysivebn- coval ent, e.g., ionic interactions,

c I
h LGNt ctions, drogen bonds, etc. =
Coy[\d;g%yg%%h ds @%H?P%l&ﬁ' f or['b%x‘ésﬁgl g{ereé%t dhe  termer bioactive
plrosipoperst eeferst toi §@6#Bbund, tHBIEGHINEho; 1 de
pe tldgﬁ‘,r i.niuéde, carbog;%l fur boﬁg{g?w%%gﬁﬁ&m%ﬂt%ag a
p (%tﬁ:ﬂ ljgo 8’(?315 ?Ctﬁﬂtd’ ¥Hevd, itk @itr ol e el e ﬁmum G]:"ell,l ﬁssue,
broep brt and._ i es ternms.such as "coupled,"

" i%ﬁlgdg dg%g“ﬁ‘gt %‘%ﬁ@éﬂ ‘[31136@610 EipBPunghie pag r more

" polipliclene glycolsed hemetts, cofhghs bo RS LRARRIEN PMforred

C%Yoadlc{ant bonds or by strong non-coval ent | nteractions,

t YpiCars SPEpRCRE redespiifed indetilibgltwrent by coval ent

ot e IR, U O LA SR 1 b o

matieehmans thainmey s edvalant heg., pyesiRmticAliV RBEPIRNE, or non-
covalent, e.g., ionic interactions, hydrophobic interactions, hydrogen bonds,
etc. Covalent bonds can be, for example, ester, ether, phosphoester, thioester,
thioether, urethane, amide, peptide, imide, carbon-sulfur bonds, carbon-
phosphorus bonds, and the like. The term “bound” is broader than and
includes terms such as “coupled,” “linked” and “attached.”
[0046] Coupled: The term “coupled”, as used herein, refers to attachment by
covalent bonds or by strong non-covalent interactions, typically and preferably

to attachment by covalent bonds. Any method normally used by those skilled

in the art for the coupling of biologically active materials can be used in the

present invention.
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di sorder, condition: As used herein, the terns
wodemaed’” or "disorder"” refer to any adver sePCT/US2003/029989
condition of a human or animwal including tunors, oo
ca n:allergies, addiction, autoinmunity, poisoning
or T?%@il)rl%e@ﬁ?’ %Of‘a%fpff’ Homrent dsedh hetsithy termscidissase” or
" Coadoidepngeferaty HSLYINGEL i Shurflhs? 2588 A" cludi
di sorders but algﬁerefe(s t016ﬁ§§?§1@§?%§§?a é%% fHglpding
exdHPPIS, cancars; alldrgips,ialdivtiphysutalogirdtys bedsenig tor ipaidment
di J L.sorder .. sitigns of the invention
O SRl P L RSl e ot s
f euischaot yuniallbddert 1k @ 78S IFHGLORAE Sk FEALIRNNC

of a_éondition. fertility), but 'not a~ treatnen
di $IHAY IS §rPlyFgiogie state s mot e isetsecrrsdisorderundenpbsitishs of

by ' ki.)l in the art 0048]. ..
ot Sty oLl M brcB i aBriicy Rl deaieanne feritip: vend
anthentforer bé elescribed @Na afAUAEntOSf 3 @nIRIdN CAR ﬂ%g,t BuPhot a

conpositjo (iihat IS necessary or suffici ent t
re ?’%«n@ﬁ@e sorder Widbteaen. ObeT enditions arsfundetstod tarthoretof
of Oﬁﬁlgc{rygauiﬁg[gdggate or conposition of the present
invention would be the amount that achieves this
selMMBEBifeeisel Amoantd AsiofeddrRrammbe terBOWBRR: amount” refers
de{erarri ned e[1|s:%,[a matter of routine by a person skilled
inthe AP FYr 2 eRENpICAIUgRAICeP sempgsition fints henessary or
tr sefficiagt RchliAEu € - Cuhi1gd, o
amount necessar y&;‘%sggg g?&ﬁg%%@%ta%%ﬁ%?&? r?%ﬁuhﬂ%“;ae given
systBwgaty ex gdmpofgtigmof the proeutinypntint wotidae the amount that
on exposure to an

an jgg@- LflLC i ne response u )
an%‘li gen. wgge]tecet(ré%riesél tn P8¢ SB&I‘: %fﬁ%’ﬁgt Rl besdpterminesngs a
anmiatier. 6f idveine ®fyf £ptiske sRIMRENL thObrtaNy, %!a}d Ul A effective
appl i cat]%ﬂcr)n can vary dependi ng on suc ACLOrS a8 %ﬁe
di $BIEY WF EBHAR tato Hupene ystewa deficiendye cpdd t bec thaaramount
C 1) Lng..adm ni stered, the size of the |
cubreset) 30 Rt PRI o, flecipng® Ssb orphlting in e
c odtietoporent Ofien ofntigenlkpific Siinlhe irfspbh® 85dn E&bsure to an
det%rnlne Enplrlqally the effective anmount of a
patHeEd| al BE IRl dat dSo syeegesst weh Guffidient present” The
I NORRIREL O Rmdlahy t ' ' due experinentation.
[ 0049]1 I mmne@%gsaggﬁ%g?&@ a%’?ﬁeiga%g r&iin’ &t H%p ?Déﬂl?ﬁ on such
'(' @ lffvrmmfﬁeats;1 ﬁspﬁme? or ebadision Eaeg@dmm)ar ahed ?ﬂﬂﬁ'dﬁl@r CEBpOEsh
[ e. for i on of antibodies) and/or a cellular
i n??gl}%a&rl%lgﬁgeﬁ%ﬁee%ﬁ he gubierd and{arhg seyprityrof the disease or
prenidftenat 0ag 3t or@inaﬁf‘ lgléiﬁr iInTﬂJeyé}p RAE YeRemAd érg{%igv(\:/ael\llye the

antj gen-presenting célls. In sone Instances,
t HETEChYR REonBES 96 fs pertienlar ronivgatcomw comporsiidny ofrtte present

ooRASEen S AL L IR o 2
[0049] Immune response: As used herein, the term “immune response” refers
to a humoral immune response (i.e., the formation of antibodies) and/or a
cellular immune response leading to the activation or proliferation of B-
and/or T-lymphocytes and/or antigen-presenting cells. In some instances,
however, the immune responses may be of low intensity and become

detectable only when using at least one substance in accordance with the

invention. “Immunogenic” refers to an agent that is capable of stimulating the



i nvention. "lmunogenic" refers to an agent that is
capabl e of stinulating the WO 2004/ 030617

WOCH4dSAA3/ 029989 17 i mune system of a | i vi RGT/US2003/029989
organi sm so that one or nuore functions of the inmmune - -

system are | nc s[ed and directed towards the
i mitHo e fY e ¢ vingopesenisn 8o that Qe @inmowh &mctipres of the

t efifBune @?stem a?e mm%ﬁsed%ﬁd d?"é@te&‘ ﬁ)evéjar&snthg nhmﬁlgo %eP1cn%§e8t

di scl osure, they nean east one
uni[@059] Sirise pupisen: | Wibierc ﬁteet&rmi 00 “5’6 on pept afeuseSin this

us | the term eptide" refers to_ a
rmlﬁgsgﬂfs‘ur% nlﬁ%’o%an oftt ﬁ‘féfg ﬁ%‘? of ar%inﬁooraﬁioa%) Unilase pthgrwise
| i mkdehtdy am de bonds (al so known as peptide bonds).

It indicates a nolecular chain of amno acids and
dod®0MbPobperiider oAn uspécheiéin, [tendeim dfpotypeptitedditdirs to a

Th tri eti es, oli ptid

ﬂ?ol%pelléo %&“h%%ﬁe%f mog gapﬂh% c%} gltn@ ?Jél}cgd by amide
i nbbnm;e(dlswlmbwﬁ ab bgptdﬁfﬁdﬁﬁiy Qf‘lrfafcafégla)’rﬁgﬂé& Qlecha-ilih?isammo
teenls | so intended to refer to the ucts

po@fide ant dassingh referdiora Wlftyrﬂsngith off Ithee }proﬂyqje pthus edipépoides,
I [ 0N, - latio osphoryl ati on
ang’[ﬂ%:gﬁdfl:sg &@8%}9‘[1‘3% y}geeon? ¥ )§peggﬁeidgtg %tprgttems are

de Hichalgd fwithin ahmaeﬁmabn bf @b@gbﬁﬁie SPE 6m lsb:ﬂgo iRl to

necegs @ |h }/p{t ansl at ed froma desjignated nucleic acid
EnOethe jprodugis, ofj H@Sb%’ﬁﬁ?%mdnpqhﬁaﬁwnﬁmf rikg polypeptide, for

I ngkdelhing a aes ein

gl yc%%?r ot ég{l)%(:o%ﬁ%{;egc herei R, bﬁ%sgiu?g’r M pr 8{?% %’ Z‘P‘%rs

t oP@lYP?Rﬂdyp@w balwcgmbaomnat nydeﬂvea fainz @ mturaldsive gﬁhp surde,
0 or

b Bt Bectiorly WSiuiics Houn & desiorion i, scbbezasprce. T
m)frﬁ.y b g8k ated il B yemSnes 1989d19§ rl])ggﬁ@rﬁr dls 126 dS-

Proteins generally have a defi I mensi onal
st H9SELProtein epd glighprotey: do used haeie slsateihyproerefas to a

pepe TRBLL RERA BE BRI d Bk RbiiTch ofRoto ot Tpossater

a thefd, 26 dr tovreeSo BB, OBQ)lr 16, UB0Wr §norUB 0 8t fA8e , 3860
adopt ai | ar ge nunber of different conformations,
f

ar BoF%f 0P &l mege 95 2,00 o6 el amrepacidie Prowyns deowellp ihave a

| t
8 Ee@ o WS TBIG 9 dpaid meErstily s
cofmdaarmqftgn raﬁerrleéashs Gslded; g DppeaRUab )pepﬁ&sicﬁﬁ%dlﬁeb{]@es

otein via oxygen- cont ai ni ng _or
Wﬁlgbéﬂ% 861’% %\‘?trﬂoﬁ 5§ 2 ﬁé‘ﬁ‘élﬂﬁe%ﬁlwsmﬁhﬁﬂmrd, by, rgther
Sect’dnnaﬁioﬁf aq&@ér@%@? of dﬁf@é}?l?t oglwﬂrfah&qs 03 48 5%81?%41 fo,as

herein, when the term "pur rnr
t gunfolded. eCEﬁpéldes maye dowevtrataldohkaveon akfihed ithes-dahedshmal

t o 8, AL SRSt k8 ders ERcriiorin 1415 fia BFaitn ontaning
at least one sugar moiety attached to the protein via an oxygen-containing or a
nitrogen-containing side chain of an amino acid, e.g., serine or asparagine.
[0053] Purified: As used herein, when the term “purified” is used in reference
to a molecule, it means that the concentration of the molecule being purified
has been increased relative to molecules associated with it in its natural
environment, or the environment in which it was produced, found or
synthesized. Naturally associated molecules include proteins, nucleic acids,

lipids and sugars, but generally do not include water, buffers, and reagents



envi ronnent, or the environnent in which it was
produced, found or synthesized. Naturally associ ated
woub@mad@as i ncl ude proteins, nucleic acids, | PpoTaS28029989
sugars, but generally do nots i nclude water, buffers,
angd&%[a ent s V\D’%FOOM 030617, PCT/ US2003/ 029989 15
a4 & HaaDthe fHestth e di F‘Flhgﬁteotfhefr&@‘lﬁca‘tl@n of theemolecule

PUbkinis GRtrifRA. of'oﬁ B&nipt, 65/h &r o %k/&g pchglhfll ed. 8%%? ;eaith apt s

examnp F even if a gi'ven protein rn‘a cru ¢
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as amcmeachuﬂlé@d 84is, 3oh ARsirdiCPHoR8R AROoMECHS o%%a?ﬁ%lecules

ot her biol ogi cal molecules are separated
su B{eegé’Parﬁ'ieét ththesbbieol mreteininoteculien gAt:«‘:orﬂﬂfngSo this definition,

q t b 10%
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nore, 9 o or nore, 98% or nor e; 99% ororérgglpﬁe;/d 019[9({? ?)Q/ or
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[ OQ@rﬁldeﬁﬁsﬂeﬁﬂ% tcﬁ? s SRefniigE! N, the term “residue”

refers to a specitic amno aC|d usual | y dehydr at ed
as [@Sﬂbgﬂi;lﬂumfAS used Iereih V@R FBsi@N eferd W £ Ric! a&'ilﬁilo

bondﬁ n]_1 Q@lobg%ﬁfm de backbone or side chain. [0055
Tr 8APnEHESY A, fef E5SHIt of pls el yament iemerenmote peptide
tls@flis,ma]giollﬁﬁbt'?l@eba@b‘kboné5@@&%1 resfefer to prophyl axis

and/ or therapy. Wen used pect to an
| nfA9&5] ‘Biestratinte dseised bereimy dryibens “thatchan M wey,  @fedfedt Or

) ic tr ment _that increases the
r esl sg H% e tofr%ﬁ’gjﬁaé‘&“i achor Fré‘EYl ohbeR ys9d avignrerprsbto an
or 1nf¢dt10us)&1|§ﬁse V¥of B:ampslEGhE ?e?ﬁsmﬁ)hﬁefér 88l FEJ %}ﬁgﬁa&lg HeatlSit

su Ject wi || become infected wt
wi {HRt BGERRR G| @ﬁgewanqm qfe&sulamt o bmffeamcbremm d bﬁhogen or, in

in a ter t subj ect
aSEL L8, Bl T T g et Bt b
e. gith theopatieea fbr o/l ehdwrisizak o f {1hRsd Afrfkd®tcOthe %@iact on, as
pr event it from becom ng worse. Overview [0 R

PS Birepiespt slier ﬁhﬁ\s@@pﬁstg@s beeorhaindeadéds il adentot ﬂi\@lt the
prlg i e on- anti ni c
PrRRRLG! 80 3 1lhdeBE Rmiph I SRSk 3710 gt it from
Pdiespmingosorss, 428, 128; 5, 621, 039; 5, 622, 986
5,643,575; 5,728,560; 5, 730,990; 5,738, 846:
S‘S%éwgﬁg 5,824, 701; 5,840, 900; 5,880, 131; 5, 900, 402;
5,919, 455; 5,951, 974; 5,965,119; 5, 965, 566;

5, @ﬁ%‘ 040; ,98% 709; 6,011, 042; 6,042, 822;
] ey oF prexious gnvesbigatary-hage fisplosed thegpreparation of

linear or branched non-antigenic PEG polymers or conjugates thereof (see,
e.g., U.S. Patent Nos. 5,428,128; 5,621,039; 5,622,986; 5,643,575; 5,728,560,
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application mnos. 2002/0052443, 2002/0061307 and 2002/0098192; the
disclosures of all of which are incorporated herein by reference in their

entireties). However, the PEG and the conjugates in these previous reports
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standard polymers typically used for preparing protein-polymer conjugates.

As used herein, the term “reduced antigenicity” refers to a polymer (e.g., a



conj ugates, the polynmers chosen will thensel ves be of
reduced antigenicity, substantially reduced
wanovigaedici ty or undetectable antigenicity, CORpPafUS2008/029989

st andard polyners typi cal | yvused for preparing

prg%@in- | ymer, coq%ugates As used herein, the term
ﬁt PaRisniarly\e PEGs and mast pansigigrtgra menefunctipngity

20 2

ot aatarty arpeao gt os ool Eatbytigl or symthesized

rmmmﬂgj soch (anpd)lly;ner avtheneat elda B’Eiﬁly off tha pﬂpm@gaé Qe with
]ro?él I| r| sing or synthesized using such a
ik W Reain ey IS IR or 60 d e

W' ﬁeﬁuceﬂnﬁy Eﬁ’ﬁ'aﬁl%uﬁtor ?Fég een rﬂg il %ggcﬂfcgd by at least

pol ymers (e.g y any a
Pr &foat 23614, mon@ meﬁbra@bn |reducyd |bsy raedaaseohbbyt 0%, east most

b f t about
2 o tersb kedIRES B B Mook E G et 0 R horagtigenic
758619@60ar BY éﬂeﬂSk&l nﬂ%ﬁ ﬁn}%l%&l Qor Q%ﬁﬁ@?ﬂé oxB¥;omp051t10n

ext ensi on, then, (£ (or conj ugate o
co?%@gisﬂngdﬁ SY@'@F?@ZGP Waiieg Wh@mmb medidi®i bwgvfé‘snﬂstmtlally

pollte)ﬂ?&rd)anltl elﬁalt)? {f bg‘?_}?’%’ﬁé U?Z’):njaq%% a(lal oalrtlon) gas about

|gen|m

c omiegsuthmmo%na&eaﬁ@fefabl}ogbdue@zslegsfmah 2090 stliPhBre preferably
%0 erably about or |ess than 15% still nore

Bt 8bHISPs thath 9%0e fmql aaast prrfprablyogbosher desstthan 1%, of the

r % f the
E SREROIY oF Bt Loropddiife LBt ot Pherl O, PRGBS
Fl praythgy, (oa cogjogataer cémposm@cm ﬂgﬂﬂirﬁillﬁg OICWQSiZEdl ﬁﬂng such a
sing such a_ polyner) is

n(ﬁrl sin oy nt hesi zed
gy ﬁ%%?é wn%a Ve e deispirblemt e eiif ‘,‘he noflyrefeconjugate
p Od)ryé@ﬁ osFRRI MY HF detOtal10 @Hﬁ%ﬁﬁélf‘iﬁwE@r? 2Ry ae vaﬁtﬁ;ﬁm{fown

ant i %enl city when assayed nown
( emgt odsg[e_zlgSAEHSMﬂﬁhemNthmﬁ&f@ikted‘eﬁgeﬂlitlg&glmty, such as those

descr nllggihef %‘T%d;gsgggﬁbt%e ggﬁ@@%mﬁesbgﬂré}x e [ 88g9?s

Pol yal kyl ene glycols that are particularly suitable
for usePolpmpsseparing the conjugates of the invention
i nclude, but are not limted to, poI y(et hyl ene

9! [9089]SPolyalRfIEn< BROHIY MRt %r@f)arﬁ&mﬁll ﬂ)@ u@%%tgrepanr(lﬁ

propylene” oxi de; “particularly pre err are
nofe cpaipgitesphheyinpensfonrineldde rbat ponodtuititédonglpbly(ethylene

acl e PEGs act.ivated at

S YRR e b P R Gt ity
hmﬂefany@liﬁ:‘c m%ﬂ%fd artiehiddy ﬂ?&ﬁﬁ@&ﬂ?@@homfunctmnally
nonoal g(ghydes dr oxy PEG nonoami nes,

hyasHBstsPbeEdrasBR ar(ag,dl@@roxmsoa@mg@dn@n@@mgbammm

D T
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PEG-monomaleimides, hydroxyPEG-monoorthopyridyl disulfides, hydroxy-
PEG-monooximes, hydroxyPEG-monophenyl carbonates, hydroxyPEG-
monophenyl glyoxals, hydroxyPEG-monothiazolidine-2-thiones, hydroxy-
PEG-monothioesters, hydroxyPEG-monothiols, hydroxyPEG-monotriazines
and hydroxyPEG-monovinylsulfones).
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I Sim | ar Bentley, MD., et al., in published
%.%?@%é@élﬁﬁ]ona? f’ﬁ(Gs f?om m%nohydroxyl, monoﬁmctionaq}y activated

PEGs and in some cases have even “end-capped” the hydroxyPEGs with

methoxyl groups. Similarly, Bentley, M.D,, et al., in published U.S. Patent
Application No. 2002/0072573 Al, disclose polymer compositions and
methods that reflect no recognition of the immunologic advantage of
hydroxyl-terminated monofunctionally activated polymers and teach the
desirability of converting the terminal hydroxyl groups of such polymers to
methoxyl groups.
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Patent No. 5,990,237). In another embodiment, an aryloxyl protecting group
that is distal from the reactive terminus of the polymer can be removed by
catalytic hydrogenolysis, thereby producing a monoactivated hydroxyPAG of
this invention. Alternatively, reversible blocking of all except one of the
terminal hydroxyl groups, as described in Example 6, can be employed in the
synthesis of monofunctionally activated hydroxyPAGs.
[0063] The PAG polymers used in preparing the conjugates of the present

invention may be linear polymers, or may be branched at one or more points
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U.S. Patent No. 5,672, 662 which is incorporated herein fully by reference, or
other succinimide activated PEG-carboxylic acids. In certain other
embodiments, it can be desirable to use either the succinimidyl carbonate
derivatives of PEG (“SC-PEG™), as described in Saifer, M., et al., U.S. Patent
Nos. 5,006,333; 5,080,891; 5,283,317 and 5,468,478, or the p-nitrophenyl
carbonate derivative of PEG, as disclosed in Kelly, S.J., et al. (2001) supra;
PCT publication WO 00/07629 A2, supra and corresponding U.S. Patent No.

6,576,235, and in PCT publication WO 01/59078 A2 supra. Moreover, other
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polymer coupling may be smaller than the theoretical maximum.

[0068] Conjugates of the invention may comprise one or more strands of
polyalkylene glycol, preferably from about one to about 100 strands, from
about one to about 20 strands per subunit of therapeutic enzymes, and from
about one to about three strands, and more preferably from about one to about
two strands per subunit of receptor-binding cytokines, growth factors, protein

hormones and colony stimulating factors. In a particularly preferred such
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more pal yners covalently attached thereto. In ano
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| Sypoobeativedeolstuedndnewed atill Heh@hsidbred to be “unconjugated,”
“unmodified” or “initial” in accordance with the present invention, since the
bioactive component would be “unconjugated,” “unmodified” or “initial” with
respect to the attachment of polymers.
[0070] The term “stabilizing” a bioactive component (or “methods of
stabilization” or “stabilized bioactive component™) indicates that a bioactive
component has been stabilized according to the methods of this invention (i.e.,
a bioactive component to which a polymer has been covalently attached or

admixed according to the methods of the invention). Such stabilized bioactive
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C%Prﬁﬁﬁéﬁtscah I?)etah((?ardiovascular agent, anti-neoplastic, anti-infective, anti-
fungal such as nystatin and amphotericin B, anti-anxiety agent, gastrointestinal
agent, an agent active in the central nervous system, analgesic, fertility agent,
contraceptive agent, anti-inflammatory agent, steroidal agent, anti-uricemic
agent, vasodilating agent, vasoconstricting agent, and the like.
[0073] Suitable peptides, polypeptides, enzymes and other proteins,
glycoproteins and the like that are useful as bioactive components in the
present invention include any peptide, polypeptide, enzyme or other protein,

efc., having at least one available amino group, thiol group or other group to
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[0074] Enzymes of interest include carbohydrate-specific  enzymes,
proteolytic enzymes, oxidoreductases, transferases, hydrolases, lyases,
isomerases and ligases. Without being limited to particular enzymes,
examples of enzymes of interest include asparaginase, arginase, arginine
deiminase, adenosine deaminase, superoxide dismutase, endotoxinases,

catalase, chymotrypsin, lipases, uricases, adenosine diphosphatase, tyrosinases
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amino groups or thiol groups suitable for coupling with one or more polymers
according to the invention, are also intended and are within the scope of the
present invention.

[0078] In a preferred aspect of the invention, the compound that is capable of
polymer coupling is a biologically active compound that is suitable for
medicinal or diagnostic use in the treatment of animals, e.g., mammals,

including humans, for conditions for which such treatment is desired. The
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experimentation. Preferred camptothecin derivatives for use herein include
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reacting directly with activated forms of the polymers such as the

monofunctionally activated PEGs of this invention.
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include, among others, the alpha amino group at the amino-terminal residue of
the polypeptide; the sulfhydryl groups of cysteine residues on the protein or
peptide (Braxton, S.M., U.S. Patent No. 5,766,897), to which polymers
activated with vinyl sulfone, maleimide, iodoacetamide, bromoacetamide or
orthopyridyl disulfide, among other thiol-reactive groups that are known in the
art, can be coupled; the guanido groups of arginine residues on the protein or
peptide (Sano, A., etal, U.S. Patent No. 5,093,531), to which polymers
activated with phenylglyoxal can be coupled; the alpha carboxyl group of the

C-terminal residue, the beta carboxyl groups of aspartate residues on the
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Coupling of Polymers to Bioactive Components

[0084] The PAGs employed in the practice of the present invention, which, as
indicated above, are preferably activated by reaction with a coupling group,
can be attached to any of several groups that may be present on the bioactive
component molecule, e.g., carboxyl groups or amino groups that are not

involved in peptide bonds, thiol groups and phenolic hydroxyl groups. For
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| i P SOt limited to:
50 mL of 0.1 molar potassium dihydrogen phosphate + 5.6 to

46.1 mL 0.1 molar NaOH, diluted to 100 mL

50 mL of 0.025 molar borate + 2.0 to 20.5 mL 0.1 molar HCl,
diluted to 100 mL

50 mL of 0.025 molar borate + 0.9 to 18.3 mI, 0.1 molar
NaOH, diluted to 100 mI.
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nL - 0. Ip;gnban. Naor ed to 100 50 .nL of 0.05
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bioactive proteins will preferably be conducted at a temperature in the range of
from about 4°C to about 40°C. More preferably, the reaction will be
conducted at between about 4°C and 8°C or at room temperature, i.e. from
about 20°C to about 25°C. The reactions between the PAG and non-protein
bioactive agents, e.g., peptides and bioactive organic chemicals, may be
carried out at higher or lower temperatures that are compatible with the
stability of the particular bioactive organic chemical that is being coupled to
the PAG.
[0089] It will be readily understood by those skilled in the art that the amount
of PAG employed relative to the amount of bioactive component will be
dependent upon the desired extent of polymer coupling to the bioactive
component. For example, when it is desired to react a PAG with a particular

fraction of the solvent-accessible lysine residues (in cases where the bioactive
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beéivaativé @bﬁﬁbonent demonstrates at least about 10%, preferably at least
about 20%, 35%, 50%, 75%, 90%, 92%, 94%, 95%, 96%, 97%, 98%, 99% or
more of the level of bioactivity (e.g., enzymatic activity; receptor binding
ability; anti-neoplastic activity; etc.) that is demonstrated in vitro or in vivo by
the same bioactive component that has not been conjugated with a PAG.
[0091] Purification of the polymer-coupled bioactive component can be
effected by means commonly employed by those skilled in the art, such as, for
example, size-exclusion chromatography, ion-exchange chromatography,
ultrafiliration, dialysis, and the like. Solutions of the reaction product can, if
desired, be concentrated with a rotary evaporator and the product can be

obtained in the dry state by lyophilization.
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optimization of polymer coupling to a protein. For example, X-ray crystallo-
graphic data can be used to generate computerized images of the solvent-
accessible surfaces of proteins (Sayle, R.A., ez al. ( 1995) Trends Biochem Sci
20:374-376).  Structural analyses that are based on nuclear magnetic
resonance measurements can also be useful in this regard. The fraction of the
accessible sites on the surface with which a particular activated polymer can

react, and the distribution of polymer strands among the various sites, can be

modulated by selecting the appropriate activating group, the molar ratio of the
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preferentially attached at sites where it does not interfere with the bioactivity
of the protein.

[0096] Following the coupling reaction, conjugates that are derivatized to

various extents can be separated from each other using size-exclusion and/or
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t Hise saspaltaampenytios] enmpasitivnsoior aist 68 propliyl&ste, diagnostic or
therapeutic applications. Such compositions will typically comprise one or
more of the conjugates of the invention and one or more pharmaceutically
acceptable carriers or excipients. The term “pharmaceutically acceptable
carrier or excipient,” as used herein, refers to a non-toxic solid, semisolid or
liquid filler, diluent, encapsulating material or formulation auxiliary of any

type that is capable of being tolerated by a recipient animal, including a human
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buccal ly, as

ensured by the inclusion of various antibacterial and antifungal agents, for
example, paraben, benzyl alcohol, chlorobutanol, phenol, sorbic acid, and the
like. It may also be desirable to include osmotic agents such as sugars, sodium
chloride and the like. Prolonged absorption of the injectable pharmaceutical
form may be brought about by the inclusion of agents that delay absorption,
such as aluminum monostearate, hydrogels and gelatin.

[0102] In some cases, in order to prolong the effect of the drugs, it is desirable

to slow the absorption from subcutaneous or intramuscular injection. This



an oral or nasal spray or by inhalation. The term
"parenteral” as used herein refers to nodes of

weadomsrsedir at i on t hat i nclude intravenous, PCT/US2003/029989
i ntramuscul ar, intraperitoweal, intracisternal

su yntra-articul ar injection and i

i n?ﬁa?it %%Qﬁfggﬁeiﬁé’r %ﬁcﬁﬁt? éﬁl%ﬁlrﬁl%%eﬁﬂ.eﬁsOfp@rgﬁﬁﬂl@@l or
by atnegphone srewdrial RM@NSdoR RohuBllity RRLGRLEE ﬂbdﬁ F]hﬁgt 9 SRTbr
CO%I se pharmaceutically acceptable sterile agueous

or

RIS 18e dedhenotependsi upoeiiis irgtn of dissislpiéns wdiich, @f turn,
e [ lL.as .steril owder s r
r gléﬂ c??s(%?tafﬁ i %ﬁlvl?t%tpg)&élf aelrﬁto ' i‘ﬁﬁtgﬁ?\%ﬁﬁ% (iegq}’ﬁ{iiaé?@p@n of a
di ppenisiablys adinitssterpti Qrugt domiseis FXRMIBRL byS LH;i&@R{irgg or
sol ven

aqueogus..and nonaqueous carriers, diluents,

or SURAIERE L dreg Wom qihyadvcle.et hanol , pol yol s (such as

gl vaesPin; P cal., | y(ethyl ene gl ycol),

i e RE tec e Bl ol PRt ol VP Bmitig rebeRppilated

mi Xelrces ethéheodmgy agehiaidgeadables poSusdts asich! 'bé’l%cﬁ%l'aétide-
eat e.

angol' nﬂyec]t bl organi c esters such as ethyl o

Pr pgg 8l lﬂ%dils?}’eélg SHPORDe fionelidrugde camcamolyanertand the
t heate®fehe 4L ' | eci t hi by the
maj nt enan ceelg o%ﬁlﬁ%@%ﬁqlﬁg %ﬁ@? ?/%ﬁ éhesri%eegﬁ Cﬁhg ﬁ%e"’@ﬁﬁn
of b&li epuiodledns, Exmmipley ofieotise bfodfe@ru%iba@t aetymerd OihOkkie
Suc: ceut.i.c C ositions of the present

e Se LR B € BhoSGBarn efltioahedsidstn Bepot injectable

prfosenMebhy @fe Ayt bfd@greagsytértragﬁtﬂg:{hfgz{@ nﬁgﬁfﬁto?omé“s” a4

di spersing agents. Prevention o
m@&é‘%ﬁ%}’gﬁ%sr@a?ﬂ9 cpapatdnie witbdoly tisswes.i ncl usi on of
V ajip 10y exial, and antifungal ents, for )
ot %%?’Z?@&% ‘“’g%‘g’ine, fogd ﬁ%@?ﬂsa‘faeg%?&fe,r%&ﬁﬁiﬁ'gbma|b,y filtration
phibreoigh adwcteria-reainthg ANk, bABy idcbkRratldy s@aﬂizﬁlsgz%aﬁ{% in the
desirahl e .?o |igcl ude osnotic agents such as rs,

S AR of SERiItdEoRmasiingS fhakean by diseniyroratismraetliin steoile
t hgatby cal - form may be brought
aboalljt @%ﬁ?@%ﬁ&ﬁ%@g@e@%&g@&ﬁ% ?? 4t del ay

aH9H9tSodid, dosggre Foras fak Lwalmmmﬁm@tsd@afcﬂid%,ca?mgs?q I8ts
in order to prolong

a el atin. 102 n sone cases,
tﬁ’gﬂsng"gX‘i’er%f e_%’f;d\” s, 1t syeh gelid rdospge founs| the abiéve
akeoppindiraré hEREWRE Yt ' cul.ar L
"nj eotion. This D B00aT 3% bbb RIS i Suete cxcipont
mey BB FEeigs isedivth ifrateher disalcinin phbsphiate nglss NG HiSleRNor
of [ I mor phous material wth poor ==
o ST s B S R St o tlSeormaratL R slcic acid
atbg bmptisosuchfas) e e 16, hemvsspends i 1S e _of ..
di sggl uﬁi on,. whi ch, %ﬁ% turn, “may dceéslgn e’u%%lﬁlral%gsgglatm’
pRYSIVERIPIIdPnoN Ferrase | sl yqumiedcayied Qlimoroptanten safh as
P RURSIoRI ) didfn@ERL AR Shol o Do f ' A1 AGS Wihomates potats
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e) solution retarding agents such as paraffin, f) accelerators of absorption, such
as quaternary ammonium compounds, g) wetting agents such as, for example,
cetyl alcohol and glycerol monostearate, h) adsorbents such as kaolin and
bentonite clay, and i) lubricants such as talc, calcium stearate, magnesium
stearate, solid poly(ethylene glycols), sodium lauryl sulfate, and mixtures
thereof. In the case of capsules, tablets and pills, the dosage form may also

comprise buffering agents.
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[0110] Suspensions, in addition to the active compounds, may contain

suspending agents as, for example, ethoxylated isostearyl alcohols,
polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose,
aluminum metahydroxide, bentonite, agar-agar, and tragacanth, and mixtures
thereof.

[0111] Topical administration includes administration to the skin or mucosa,
including surfaces of the lung and eye. Compositions for topical

administration, including those for inhalation, may be prepared as a dry
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vehicle may, for example, be an ointment, vegetable oil or an encapsulating

material.

[0114] Compositions for rectal or vaginal administration are preferably
suppositories that can be prepared by mixing the conjugates or compositions
of the invention with suitable non-irritating excipients or carriers such as
cocoa butter, PEG or a suppository wax, which are solid at roorm temperature
but liquid at body temperature and therefore melt in the rectum or vaginal
cavity and release the drugs. \
[0115] The pharmaceutical compositions used in the present therapeutic

methods may also be administered in the form of liposomes. As is known in
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pharmaceutically acceptable formulation or prodrug form. The compounds,
conjugates or compositions of the invention may be administered to an animal
or human patient in need thereof as veterinary or pharmaceutical compositions
in combination with one or more pharmaceutically acceptable excipients. It
will be understood that, when administered to a human patient, the total daily,
weekly or monthly usage of the compounds and compositions of the present
invention will be decided by the attending physician within the scope of sound

medical judgment. The therapeutically effective dose level for any particular
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in which the conjugate is labeled on either the protein or polymer component

to enable detection, e.g., by optical, radiometric, fluorescent or resonant
detection as discussed below.

[0119] The PAG-bioactive compound conjugates (preferably administered as
compositions comprising such conjugates) of the present invention are
expected to have much longer circulating half lives and reduced antigenicity
and immunogenicity in vivo. These properties alleviate or ameliorate the rapid

clearance from the circulation that is observed when many therapeutic
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prior to the clinical appearance of the disease; hence, “prevention” and

“suppression” of a physical disorder typically are undertaken in an animal that
is predisposed to or susceptible to the disorder, but that is not yet suffering
therefrom. “Treatment” of a physical disorder, however, involves
administration of the therapeutic conjugate or composition after the
appearance of the disease. It will be understood that in human and veterinary
medicine, it is not always possible to distinguish between “preventing” and
“suppressing” a physical disorder. In many cases, the ultimate inductive event

or evenis may be unknown or latent, and neither the patient nor the physician
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electrolytes, efc., in a sample obtained from an animal), surgical methods,

genetic screening, family history, physical palpation, pathological or
histological tests (e.g., microscopic evaluation of tissue or bodily fluid
samples or smears, immunological assays, efc.), testing of bodily fluids (e.g.,
blood, serum, plasma, cerebrospinal fluid, urine, saliva, semen and the like),
imaging, (e.g., radiologic, fluorescent, optical, resonant (e.g., using nuclear

magnetic resonance (NMR) or electron spin resonance (ESR)), etc. Once an
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[0124] The therapeutic methods of the invention thus use one or more
conjugates of the invention, or one or more of the pharmaceutical
compositions of the invention that may be administered to an animal in need
thereof by a variety of routes of administration, including orally, rectally,
parenterally (including intravenously, intramuscularly, intraperitoneally,
intracisternally, subcutaneously and intra-articular injection and by infusion),
intrasystemically, vaginally, intraperitoneally, topically (as by powders,
ointments, drops or transdermal patch), buccally, as an oral or nasal spray or

by inhalation. By the invention, an effective amount of the conjugates or
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skilled artisan or which may be readily determined empirically using only
routine experimentation. According to this aspect of the invention, the
conjugates or compositions can be administered once or, in divided doses, e.g.,
twice per day or per week or per month. Appropriate dose regimens for
various modes of administration (e.g-, parenteral, subcutaneous, intramuscular,

intra-ocular, intranasal, efc.) can also be readily determined empirically, using
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organism) via a delivery system according to this aspect of the present

invention.
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the cell, tissue, organ or organism (or animal). Methods of detecting various
types of labels and their uses in diagnostic and therapeutic imaging are well

known to the ordinarily skilled artisan, and are described elsewhere herein.
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more containers, such as vials, tubes, ampuls, bottles and the like, wherein a
first container contains one or more of the conjugates and/or compositions of
the present invention. The kits encompassed by this aspect of the present
invention may further comprise one or more additional components (e.g.,
reagents and compounds) necessary for carrying out one or more particular
applications of the conjugates and compositions of the present invention, such

as one or more components useful for the diagnosis, treatment or prevention of
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[0133] In order to develop sensitive methods for the detection of PEG in PEG-
protein conjugates, polyclonal antibodies against PEG were prepared as
described below. Since nearly all PEG conjugates of therapeutic proteins
described in the art have been synthesized with mPEG, the present inventors

investigated the role of the methoxyl group in the immunoreactivity of
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qualitatively similar kinetics and with similar specificity for the methoxyl end
group of mPEG, as measured by competitive ELISA. Initially, a dot blot
analysis was performed to determine the sensitivity of the anti-PEG antibodies
in the rabbit sera. Solutions of PEGs of various sizes and structures and the
PEG-uricase solution that was used to immunize the rabbits were spotted onto
a polyvinylidene difluoride blotting membrane (Invitrogen, Carlsbad, CA;
catalog # 1.52002). After blocking the membrane with a solution of 2% (W/v)
non-fat dry milk powder, the membrane was incubated with a dilution of the
rabbit antiserum to PEG-uricase that was prepared as described above. Then a

dilution of anti-rabbit IgG antibodies produced in goats and coupled to
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dihydrochloride (Sigma, St. Louis, MO; catalog # P-9781). For each sample,

the initial reaction rate (in milli-absorbance units per minute) observed in the
absence of a competitor was designated as 100%. The overlapping curves of
the two solutions of mPEG suggest that the length of the PEG backbone is not
the predominant determinant of its antigenicity. The curve for t-butoxyPEG is
shifted to the right by approximately 2 log units, indicating that #-butoxyPEG
has about a 100-fold lower affinity than mPEG for antibodies generated
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the smaller “branched’ PEG with two methoxyl groups ( “D1 -(5-kDa) mPEG-
lysine” (Shearwater, catalog # 2Z3X0L01)) was shifted to the left of the mean

of the results for the other samples by 0.5 to 0.6 log units, indicating that this

form of “branched” mPEG is three to four times as antigenic as the other
samples tested in this experiment. Figure 2b displays the data from Figure 2a
as a function of the weight concentration of mPEG (microgram/mL) instead

of the molar concentration of methoxyl groups, supporting the conclusion that
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| Latent No. 5,643,575) or as “Y-PEGs” (Greenwald, R.B., et al. published U.S.
Patent Application No. 2002/ 0052443 A1l).

Example 3: Testing of Anti-PEG Antibodies with PEGs Lacking
Methyoxyl Groups

[0141] The term “PharmaPEG” is used herein to refer to linear or branched
PEGs lacking an antigenic group at the terminus or termini that is or are distai

from the terminus that is activated or can be activated. From the previous
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xample 4:  Detection of PEGylated Protein Conjugates by Western

Blots with Anti-mPEG Antibodies
[0143] MonomethoxyPEG conjugates of carbonic anhydrase (EC 4.2.1.1;

“CAII”) were used as models in testing the ability of the anti-mPEG
antibodies to detect PEGylated protein conjugates following polyacrylamide
gel electrophoresis in the presence of sodium dodecyl sulfate (“SDS-PAGE”).
Gels were electroblotted onto a polyvinylidene difluoride membrane and the
blots were incubated with rabbit anti-mPEG antibodies (diluted 1:200),
followed by incubation with a secondary antibody (goat anti-rabbit IgG)
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protein-stained mPEG conjugates of carbonic anhydrase. The numbers above
the peaks in Figure 5b indicate the numbers of mPEG strands coupled to
carbonic anhydrase in the conjugate(s) in that peak. PEGy indicates the
position of carbonic anhydrase to which no PEG is coupled.
[0145] Together, these results indicate that anti-mPEG antibodies are able to
form complexes readily with PEGylated proteins prepared with a reactive

form of mPEG, and thereby allow their sensitive and selective detection.

When such conjugates are introduced into an animal for diagnostic,
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i maveckéghasedsirentiogrphy (TR tRioRfitd¥raphy®). Y MBkrafifis] Such
conj ugat es trani)ferred froman el ectrophoretic gel "to

a @ AnBIghE  OgmrhAISFdr epeamitiipg ¢ eppsatipn” st emrexchange

bl ehronfa NG ) Bi gchei n

143: 304-307) " The gvegir%%’?l%ﬁ i Béﬁgééc’@gh?sga%&ﬁ’%%g phase

e sepatation Senme ligsids howkich eiscuriboend PBG it belubie! Ibihetastivaling
ults shown in Figure 5a. Lanes

Ex | 1. Th ) ;
1 SV SaR 6 HeE s Precasis ldhe SPPApHisneAnin SR rgse SRNBCYEG

br asdribtbm lsep X i
cat al gg # tS-S%)%g{) g’ﬁﬁ‘%ﬂ%ﬂ%@?ﬁﬁ%& IEV% %ﬁgat%d%ﬁ?up is the

di gily sinibaiereactiasneegedn If OreangyebRédockiiss bloep) ¢.ght #-butyl

fi | equl ar, .Probes, cat al # S- 665 in a dark
ho léltd E\[Hhtgﬁ@ﬂ%ﬁ‘d rln? k] ;oDSn SRHP-3pr9 Vidgg .thq_g 0 %hé?n%?pﬁr adppyfhe
t hBlocidag| groupica beV\esder dthlet BefoRé dr Nfies aRE aﬁ%&? ‘of tlhe
Anti - mPEG ant i bodi es are seen in the positions of al

of aqifyatepray, pcfivatrble, gtoups a¢ Idgpaibgyl ibuExamaple 6f frheheory, the

un BT r [ d ane 4). [Q0144] Figure
b S hanof L7 AT F RRUERRE g ety whetlg ot
geblogiidg gdrgtsecan bd perfsiesanati ayFiigur gtcdahe MRRINREBroup is
W ttp ﬁo({daﬁ 1D | mi(tlﬂ ng. Anal %SI_ S

attached. - In practice, the relative labilities of the bonds between the polymer

backbone and the blocking group and between the polymer backbone and the

activating (or activatable) group may dictate the optimal sequence of the steps.



sof tware (Kodak, Rochester, NY). The horizontal axis

represents the mgration distance relative to the dye
wonoenosend the vertical axis represents the relCansy®3/029989

intensities of the protein@tain or anti-nPEG stain.

h@ %cit omtracing shows bands of SeeBl ue Plus2TM

bridf p](; Re. stvathesi s‘tfaﬁﬂwrtﬁl@{l bﬁsac’U(VF‘Wdl tNBgdEG  from

CraPRLOIY s phraanid i R ISl ot PR

t2 Onglehyillgiow;grgi m@gmteesnhe nhber 2ld8f aghylelznglogtmméﬁui gn ’giaq))olymer,
; .9, .7 an .9,
]?)18%fsi %’8%2287 f?ﬁio‘gg)é‘g)gﬁf-z"t racing fromthe bottomis
an anti - mPEG ant,j tai n.of...P ,ated carbonic
anhydrlase. Then]t#p%g[g?gé@q}b é?gﬁﬁ%i bott om |

represents the protein-stai nediband f c%enynl c

anhydrase and the top tracing shows

pr ot ei n- st ai ned NnPEG conj ugates | of FSHR 2 hy dr ase.
The nunbers above the peaks in'Fi gdﬁ@}% Padat e t he
nunbers of NPEG strands coupl ed to AvHdhictAeqipnititlase

in the PEGD i ndi cates the
post 1 S G Em e QAP (U hn R GRS+
coupl ed. [0145] Toget her, these results indicate that
ant i - mPEG ant i bodi @sNEhOEMP €CHAHAD R conpl exes
readily with PEGyl ated proteins prepared with a
reactive formof nPEG and [t rebyRaﬁwantWFPth
sensitive and sel ective detdct Ruigieagoroel
conjugates are introduced into " arVlomd-NPEEPEG

di agnostic, WD 2004/030617 PCT/ US2003/ 029989 59
prophylactlc or ther he i nducti on of
anti - nPEG ant i bod!@sﬁpﬁ@t@@ﬁﬁzﬁﬁﬁ to an

accel erated rate of clearance of the agent fromthe

bl oodst ream t REpEPHG-Maopigrophenyé parberaty of t hose
conjugates and potentially |eading to adverse effects
medi ated by the formati on of inmune conpl exes.
EA@hﬁ&]er dB}lmfthBsi;eNemi s@pdlilersaﬁlﬂiﬁf Mthixdnweredplieded s having

A 1t BB Pl i Npus

t ftﬁ'tthelﬁtcoﬁﬁﬂﬁd%h@ﬂé théh 9@‘% SHPEBRISa nIu®l WdiBht of about
term nal groups of the PEG nust have propertiés that

al 10d¢Pa. nEhasefpes; éﬂﬂ@& RHEG Id@daéFl@mehﬁmlcagCom Nldweuitee, WI

888 ookl SRR P o Pl e
alh wﬁghmgy trb&rr]é‘ﬁﬁﬂfégé bﬁl@nﬁ!’?grﬁlﬂlwegﬁ ed- m;lﬁté@hror? MDl-P CG-
C ra cnromat ogr a ernative

j&% % pp& HE Xpk %aT@%’@IﬁgﬁeWgQﬁt LOMTEyVEldp itk ?/BEG
bywésqea@e)&qshg(f@% coﬁglgm@aa QALERIH s7BYTA) R I B Rey

part of OW Nng ph separa Ion
| i'gas disted within lu’wat pradisnbeifitd t(PES%IaSemﬁitmlkllﬁ watek. Fhfatlons

activatin
were anal ged by size-exclusion chromatography on a Superdex® 200 brand

lﬂ

HR10/30 column (Amersham Pharmacia Biotech, Piscataway, NJ) in 20 mM
sodium acetate containing 150 mM NaCl, pH 4.6. Fractions from the
Amberchrom column in which more than 98% of the refractive index (“RI”)
signal due to PEG was in the peak corresponding to about 10-kDa PEG were
pooled and lyophilized.



group can be used as the basis of the separation, as

in the case of NPC-PEG described in this Exanple 5,
woOhen/i3om7at t achnent of the activating group i 8CThS2003/029989

only synthetic reaction needed. If a renovable

bl ocki| roup,. e.g., a t-butyl or triphenyl nethyl
(BT Fhe D, drigh REGIaliol (550 e wasogormbiesd with §1.4 me

S ' i . b d ei,t

ot TR cullorpnfe (Ao MRk WE CaRof 1 D21-0)

acindviissabled igAanl acaenithils é b Be@dwi-cappxd@ 1Pk @06 mrh Elass tube,
t he urification step used to isolate PEG

h , .
c Tt Al CoRESRaUPTRaE ARGl SRM TG I olaargh Blps TsamM
oo e b _ e
ot BRIOpREATE thitro Ritak! Byl 0.098) WagaihaD i WP realtion
bontdurbevasemoubdiel putpight at Ba8RboHe ssadtidmhevasl prekiird by

. d bet t | yoer b d.th _
250, LIRS 5 B0 B B LT, .
AT SRR O NP IS A 88 ot v

noHeeark tfhomak| dayadni that eeld NBRIREGour obrl. dhimgds ooy REG:.

i ' i f o). | owi i in which Ph
aehSHERLL S8 i B ot i A e intrdiation o
etityl(end GRS MBiriStur® ptdiacdDIrny SBp 1 %Wﬂg)h whectPBHined
227 for. 10-kDa PEG HQ( CH2CH20) nH %"_P GDol"

p-NPHt oA &g | ofFthe1 puktfieds 18 gP el EG  dickNmaeOdosled onte the

o i tr il N - _
LTI T S
nH R Ché Bimteigniagib ﬁmwaﬁ? Ptal‘ctéﬁtzsagfe @Aal9fed by size-exclusion
Mono- NPC- PEG  O2NPh0000 ( CH2. nH L
Pf@i“?fﬁi*—‘%%a%% ol Ei‘%ﬂﬁe yPRitosigo betle the 1 aeTactyes wdet sand
fr r 4l l f '

o SR @ 2SR DR G FEC ) RO RO ARE B8P,
puwast gluteddfitst niofewed tby. PRIGnéerivatizdd evithc o gl @chitroglenyl

kO R B BN EC P BT 3 R HE SR, chenPied thessith of
M dbsartles, at\WR0 nng 88 MO H8AVS MMV ams thdGd 1Nt fHnb et

contam nants of | ower nol ecul ar
PEG. Two fractions in the center of the mono-NPC PEG elution range were

combined to give about 110 mg of mono-NPC PEG, corresponding to a yield
of about 42%. The product of Step 2 could be dried for storage in a desiccator
and/or a freezer or used directly for coupling to an amine-containing bioactive
compound or to a linker containing two or more amino groups for the
preparation of branched PEGs, e.g., diPEG-lysine, which contained no
alkoxyl groups.

Example 6:  Synthesis of a PharmaPEG-Monoaldehyde from PEG Diol

[0150] The synthesis of the monopropionaldehyde derivative of PharmaPEG
is summarized in the following diagram, in which KO#Bu denotes potassium

t-butoxide, and DEP denotes the 3,3-diethoxypropyl group.



wei ght by reversed-phase chromat ography on an

Amber chrom MD-P CG 300SD colum (7.5 mmx 15 cm
woasoidaed; Montgonmeryville, PA). PEG was | oadedTmiskm3/029989

the columm as a solution im25% (v/v) acetonitrile in

water and was eluted with a linear gradient of 5%to

35% acet oni t ri | HO(QHyAHeD) , Hr 6®PBE®DI")wer e anal yzed by

si ze-excl usi on chromat ography on a Superdex(r) 200

brand HR10/30 col um (Anersham|Phar '%}?i WH)

Pi scataway, NJ) in 20 nM sjpgium a ﬂ ¢ AL 32

150 mM NaCl, pH 4.6. Fractiens' fgom &fr om

colum in which nore than 98% of the refractive index

(" RDBPOGTHp AL, QuE + -DBPEG(GHSCHiO Y MEDHeakO(CH,CH,0),, H

correspondi ng to about 10-kDa PEG were pool ed and

| yophilized. WD 2004/030617 PCT/{US2 %161
[01491 The purified, dried —’I;—Z(J i ol c(h L BB
0 or bf.orat e
BYIin

conbined with 61.4 ng p-ni pllenyl. C
(Aldrich, MIwaukee, W, catal od # 18, € and

di ssol ved i Myl 1] B d 13 x
100 gl 2B USSR CREOR b BEbD CreCane o
about 12.5 nM PEG di g| 72 p-nitrophenyl
chl oroformate. Pyri dﬁﬁg%?@}gg%g))végmadded and, the
reaction mxture was incubated ove i(ﬂ’rr‘]r‘% attﬂ 365:. The
reacti on was quenched by stiTrilng Eﬁe REqEEPMSt 0 33
m. of ice-cold 0.1 M hydro h{"ori ¢ apydficafifaof go) yt i on
was filtered to renove a slight ypr e¥oppiriiylEEGrmonoacetal
p- ni trophenol and was dialyzed for one day in the

col d against four 1-DERPOECIGEIHM), @®her. Acetonitrile
was added to the dialyzed solution to bring the

concentration to 5% (v/v).rta f| of, m xture
produced in Step 1 (24 nL), | wh|¢h contained about 265
ng of the purified 10-kDa PEG dwyol, was | oaded onto

the Anberchrom colémﬂ and the _bound PEG species were
eluted with a gradi@tHElCueCEB et onitrile in

wat er. Fractions were anal yzed by size-excl usion

chr omat ogr aphy a®hiefabE€-Monnptopidnakichyieh t he
refractive index and absorbance at 280 nm

Di hydr oxyPEG whi ch | acked absorbance at 280 iun, was

el ousH Prcfesdbly,l Q! GAREHRYPEEGHIETY Vgdd 2€ dtalidd nterial for
single p-nitrophenyl™ group ("nono-NPC PEG'),” followed
byStep 1 NPQl PEG; o oroleviashweight itladti s withinab8¥%r béritsenahinal

280 nmto the refractive index was tw ce that_ of o
oGRS e s RS PR POERG Rherk 8. Bplidhseersity i
Mg NPGs REG 81 b 2 o SR CME,
0T B0 LA {ERNERIEE p BIBPSHAR O, it
of mitertavéidgdmoldaalap kve thile {“Mf ) StRith &f e phrl@e®fd &€, and
for storage in a desiccator
My, can be measured by size-exclusion chromatography, using PEGs of
accurately known molecular weights as standards and gel permeation
chromatography software such as EZChrom Elite Client/Server Software,
Version 2.8.3 (Scientific Software, Inc., Pleasanton, CA). Alternatively, the
polydispersity of PEGs can be measured by matrix-assisted laser
desorption/ionization time-of-flight (“MALDI-TOF”) mass spectroscopy
(Marte, A., et al., (2000) Anal Chem 72:5106-5114), using software such as

Voyager Software (Applied Biosystems, Foster City, CA). For the preparation



and/or a freezer or used directly for coupling to an

am ne-contai ni ng bi oactive conpound or to a linker
woani4aBediing two or nore amno groups for the PCT/US2003/029989

preparation of branched PEGS, e.g., di PEGIysine,

whi ch contained no al koxyl groups. Exanple 6:

nif hetsirnsaefutisalPhasdBREGMIARR! dehaglyf i P 8l pEG
[%1501 The synt hgsi s of the m%nopropl gnaﬁgaéﬁﬁe

dersfajing weatetal PHdl prefREG!Y ilve unpolyilpersity of el.02, and more
i ' i n which K& Bu denotes potassium

I%’lﬁ%@ggegig%% I né%%deéthéLQIéE@ﬁ" @t%@gmr@mﬂmy. The
- / 0306 2003/ 029989 )

O i 008 D35Re BETLLR2009, 028088 20kt o,

+ KiBteficald (Bathie BwitAHRE) CHACEHREMAH Chrporation or hf§?m Sigma

DEPQ( CH2CH20) nDEP + HQ( CH2CH2O) nH Tri phenyl net
F heBrisad €0 Rh@aglofher suphligrsaiei ate frrown to those skilled in the art.

O 11DEP Phi
RSl AT S e P —
! SR TG RIGAL Bl BERLAS 20 o
Ph#0XPREGvbxnopr e nenabbphydrich (b bad Paigfo%vicﬁfaldé%w Rliethyl

di hydr.oxyPEG.t hat s _used as starting mat'erla!_ or
Slt 8 eqil vé/qnlvaﬂ‘éﬁ??e oA FH@cdiohr cai §Rt symhesized wising n3-tlilmo-

. ) _ : oo Ve .
poP s LI dicfB] StaP(ANLE BB vb o s bt for
t hacqtaldehydefdithy asefabhy Hawvies: ,gga.,lmbe,lc(mm) weaﬁ?ta,z Sﬁfh 22:341-

" Mg - ar wej .
ot OB RS oo e S ToRRARERG 21 dosehed: Y sl e LD,
o SIS U 01 TS A S E el e v
geBe %erynﬁ/ﬁﬂac?ﬁ al. HrSo RateogNaph99G23Hwar e such as

EZChrom Elite O ient/Server Software,
[0153] A sufficient quantity of triphenylmethyl chloride (chlorotriphenyl-

methane or trityl chloride, Ph3CCl, e.g., Aldrich catalog # T8,380-1) dissolved
in pyridine is added to the mixture produced in Step 1 so that, under the
reaction conditions, the Ph3CCl will react with all of the hydroxyl groups of
the PEG starting material that are not coupled to the propionaldehyde diethyl
acetal (Kocienski, P.J., supra). To complete Step 2, the mixture is recovered
after precipitation by the addition of a poor solvent for PEG (e.g., ether) or by

evaporation of the solvent or by other methods that are known in the art.

[0154] The mixture recovered from Step 2 is dissolved in water before or after
the addition of 5% (v/v) acetonitrile and the solution is loaded onto a reversed-
phase column that is expected from principles known in the art to be capable
of binding trityl derivatives of PEG. The column may contain alkyl or aryl
derivatives of silica or a polymeric substrate, or it may be a styrene-based
polymer (e.g., Amberchrom MD-P CG-300), as in Example 5. The PEG diol
and trityl derivatives can be eluted in a reversed-phase mode with an
increasing gradient of organic solvent, as in Example 5, or in a sample

displacement mode by continuing to load the column until at least a portion of



Version 2.8.3 (Scientific Software, Inc., Pleasanton,

CA). Alternatively, the polydispersity of PEGs can be
woressed7 by matri x-assi sted | aser PCT/US2003/029989

desorption/ionization tinme-6af-flight ("MALDI-TOF")

rraé‘?h spectroscopy (Marie, A, et al., (2000) Anal

Chilth, Fesinsd ogpesies dhas besinn glusesk (hvanss, Sucle ak, PUGY pgklication

S R e BB PR B s b oy o
of 6,3RALGR) eurt ircal cqnsidatidrs of ahts ﬁioﬂ@s.COH@g@lﬁHrhl%/ the PEG

l'inked .PEG _the PEG starti ni% material will preferably
ha¥eVatiEe I3ing,as iyl grour wighelutenfirsindhe mapotital derixative

<Lyl el @BodEARULEHi 1%%3%1(112{@3%?& ;g%ﬁlk}%gﬁlﬁgﬁof the

The starting material "nay be ai ned
Chégsiredprafoct, is Bbaked wiivanheatiss (Biledesthrebwbéder drand)1. To

Shear wat er rporation or. from Sigma Cheni cal Co.,
ABTOE T TS RN PLP Ty ek oGV FS @raskic ey
| Nbd hRsidble tol kulljb8 8t FEAibRYofTRES rdoﬂmﬁ Seffi@dnt 1o re%}f)?ling

sufficiently honmbgeneous, It can be Tractionated
anctaemptograpsy, of istwell keawioih tesdromengiaphExatiplle dmplete
[O m xture of. monoprqpi.onal dehyde and i

di %‘?‘%]Sr glﬁ%lp%‘h% 89 &P%teﬁ%?e _%g%:te?%ﬂtala% 13t Vi5RSt e PogionpeE; the
di mbneteiey erisytiens sépaeded) ToRGndaeh| a8l Qried by methods that are
propi onal dehyde di ethyl acetal (Al drich catyal 0og

#dS‘}W}I‘? a%s described for acetal dehyde di et hyl
acet al [tjy Harris, J.M, et al., ((1984) J Polym Sci
2210335] Ugder)mildly ecilie portijtionSi anillah lowredriymdstume tle adesd can

S s i, 58 B Bikte Mois prssbutiushu sy bkt o
Bedittab¥nd MfOhe PHG.alIn &dehdSaphlataBbhs B'P-thi@e?(%&ﬁﬁ,nﬁ may be

[0153] A sufficient quanti tﬁEOf tri phenyl net
c yRIiggeque fip srast the sranepityl REGHmeroabiehyds with adhiget indiety

P yref G . ch talog # ,78.380-1) dissol ved
gy e R el e R, outs b e Bpane
sainthded inthedpres¢iénvengi@et i on conditions, the Ph3CO
will react with all of the hydroxyl groups of the PEG
starting material that are not coupled to the

propi onal dehyde di ethyl acetal (Kocienski, P.J.,

SUBKdhple 7O DRANSHRtcH CRF2: thb NDIBrEdsdi® FimbESNEERY of
SIEAEE S MR A

a
for PEG (e'gle’th
sol vent or by other methods that are known in the art.

[ 0[0534] Pioecedingt asr desciioal £t dthnfivr@mtiSh epitl2 niPE cegjabmed of
in water before or after _the addition of 5% (v/v)
acBHGHR & i EXamplerln graipp of iHgRe rabbrts avesriiremnized with either

AP W PO i S s UACrgpgop o
t riorgine geicksgaciohesontfiniPEGN avemge alf wboutniyo aomidaio 10-kDa
al ]Ek]é'd} pgf ur‘rilcra)éé: subunit. The average number of strands of polymer attached
to each preparation of conjugates was confirmed by both size-exclusion HPLC
analyses and by SDS-PAGE, in which the gels were stained both for protein,
as in Example 4, and for PEG, using the method described in commonly
owned co-pending U.S. Patent Application 10/183,607, filed June 28, 2002,

which is incorporated herein by reference in its entirety. Each rabbit was

injected with one of the PEG-uricase preparations once in complete Freund’s



derivatives of silica or a polyneric substrate, or it

may be a styrene-based polyner (e.g., Anberchrom MD-P
wGeG@BRAB)617as i n Exanple 5. The PEG di ol and tPCTAIS2003/029989

deri vatives can be eluted i85 a reversed-phase node

Wtk ' easin adient of organjc solvent, as in
EX% UP%%%H%S 1ve 3"%6%33 tgrv at?i %é PBT &PrdRer Hiseles, by incomplete
comtéundisngljtreunk. 08l ob i Syas UrbiR 1At ibeldt ort ]

of .\\D 2004/ 030617 PCT/ US2003/ 03 Sl @aftef 8¢ RufiOlld Hhn
spEYPEYONR AR 1peasrplete Uireehd AgApvantEand stra avere pRphred. When

(o ar Ao (RS b B e e et b TB 537 Tofed by LIS
contuilpset| snindfxanhgse, tmie@@ﬁeentraﬁ&?Bﬁaﬁi-PF@;@tfﬁﬁéﬁfes that was

derivatjve lacking any trityl group wl ute fiIrs
t hidiEefbbY iths Ponjugatesapepared wiith hedroxPR@ cosdoantd td be less

) TSNS LI s Do) Bl Bt

t hbzendpbi el @abetrdst,2tht. infiQctidn B OB - 48y iaﬁﬁﬁocﬁ&d/bgrthe
pur i t.éga?f the desired nonotrit PEG product, 1t ma

I
be“UBLFI I EPaTe. Wit the tvaitypes f’i[BEG(W ast fiailgoinuhm two groups
of bf HBBls.| ASHRCHCHE e s is yell
known in t he chr orrg ogr ap ?@%ﬁ%@#@@oﬁlﬁf%faé’\éﬁﬁt"@’bta%ﬂf’d
t héctpaiphle anti-BEQ heibetiat e t hat contains at |east a
portion of the nonotrityl derivative is separated,

Coﬁ%%”{ﬁfﬁ{%‘f%?ﬁggﬁérjgeg by nmethods that are known in

the ar PSnifdly acidic conditions and at

| o158 ReEab brbe i St
OW1SZE R B abetntrepdriad iA GRS At tlﬁ@PEg?%ﬁ@ﬁ%@ﬁ% efh:%%(&f;%rgup

al dehyde, while preserving nost

at I’i‘ﬁéc) A PEC epmingfedting PREx I EregntiahpliogREGRS REG
t hi; : ' .pe. advant ageous to_react the
ool Ao Bed K R B BN A g ey PEGs and
bedtberdlowenalkbry REGs dreistiydric@tOPEG S¥&h MBRAFLTBAL S HE%E

enéﬁi i oned g% and _included in the present invention.
EX ﬂ%lcém'??t fropstinidng agends, wineh cacheumdsdirable for producing

| ngenng eh sl - ' rrepared wi.th Hydr oxyPEG
Corrpargd V\Agta%tyn%)/éltoﬁéigggﬁ%aﬁgi%g]l ruél%%]d?lh'ga’g‘z antigenicity.
deSspritinglyf dhe iresvitsi afattieo preséﬁthstﬁ&leﬁ iﬁ@i@ht@ gﬁﬂgﬁm(;s are
urj.case, .as |.n Exanple 1, groups_of three rabbits were
i r%ﬁ%*‘é]aly i lﬁe%?ataﬁg that gpiflgdicsindnssd againgt ths/mebryAmmup
cort] HEEEDiIR thNPRSIRAP agd ine._

uricase, eallch cont a?%%ngbgﬂagv%drng%%?%f p%gér%fl &l mPEG.
st eitasinskpactedipand REGapeto previoasepsud wiPEG isTH® equivalent

o AR o R RS AT Prenaiin olguen coniugaics
siaféiextleisomportdls@such as proteins) that are intended to have increased
bioavailability, stability in the blood circulation and minimal immuno genicity.
[0158] Based on the present results, it is clear that the use of monofunctionally
activated PEG that does not contain a methoxyl group or another alkoxyl
group for the synthesis of protein conjugates results in conjugates with
decreased immunoreactivity. The resultant conjugates have been
demonstrated to have decreased antigenicity, i.e., decreased ability to interact
with antibodies developed against mPEG conjugates of the same protein, and
decreased immunogenicity, ie., decreased ability to evoke an immune

response against the PEG component. As a corollary, conjugates prepared



anal yses and by SDS-PAGE, in which the gels were

stained both for protein, as in Exanple 4, and for
WORW4/0a&iing t he net hod described in comonly 8EmE82003/029989

co-pending U. S. Patent Appléecati on 10/ 183,607, filed

June_ 28, 2002, which is incorporated herein by
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Fi ¢livelson ebcampledbit, inlload nnd astecrented tendmcy ito mdate acute
antj-.urica anti bodj es by the conjugates prepared
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be ted hn t that PEG ter.m nated i.n a

mefﬁﬁ 85"39% %u Bh{%f ﬁ%@)ﬁr\’é e e%é(f“}%e POk eGPy Ygaljon Teagents.
hytinaxdpre, ghe ot ios -thig dineennGsonotPEited i 6] the 8dn8bodiments
eq |V%Iw%g for_use in bioconjugation, or, nore often,

t h‘gfisc ubglimged @ply binthe wore Ry Ithepplarms ped/e payadents
t di r , i S- Y .di ol can t
oG Yirkers MO il it BBt Bhitadif) BofetB 4B bpper
pr adowlimgnts sainubt eyradtimad - withdut gldphignfromaties sefpel @Wihis
i nunggeni city.and antigenicjty. urprisingly, the

r e’%lﬁ?ﬁg’nof‘&i ﬂéhﬁragété‘?ﬂs ag‘i ‘ERﬁS]é@%/qdﬁ% ig'E BIE?% of H&gm}r/mﬁw ar e
signefi & : ' ' ' [ is ced..:
2o oLk AR BRI s ARphOR RO, SRpid R s
pr teeiligattanpnggadiestiysr efpthe devel oif skillndHBose Hetedn the art to

u ed] nd contrary to, previous repqrts, NnPEG i s
ot HREHE dienON pi s 2 e R fspesered hycieterence fo e
pr ehes dxecht a0 if QLR Ratividgal RRAbYORIon COAEMIRBRNt Aplication was
bi oactive conponents (such as proteins) that are

i niPsridisally endiadividualy endiested toibsanesrperaier by yefersnati | ity
in the blood circulation and m ninmal i nmunogenicity.
[0158] Based on the present results, it is clear that
the use of nonofinctionally activated PEG that does
not contain a methoxyl group or another al koxyl



group for the synthesis of protein conjugates results

in conjugates with decreased i munoreactivity. The
woesnlBenit conj ugat es have been denonstrated POTHEY®3/029989

decreased antigenicity, i.e7, decreased ability to

interact wth antibodi es devel oped agai nst nPEG

conjugates of the sane protein, and decreased

! W@ﬁ%‘bﬂ&tﬂ(/mﬁ € decreased ability to evoke an

i mmune response agai nst the PEG conponent. As a

coroll ajy, Acggljl'ugﬁg e&ﬁ%&%ﬁ%ﬁz\ﬁeﬁ-ﬂ% / BRI .copﬁgnen’ts

PCT/ US2003/ 02998 66 Gs contain

t v velentty raiactetihtoxat! legstourpslizmae ceXpenhed Hodyallgeregigcol,
[ nogeni £ t.h conj s prepared from branched

PECEC Pacid e VEIRERS iR L s of GomByscem ey Baseat sy
t herRing@s el b1 dbdMadicylbie 81 Qf aﬂﬁ@lgdu'&?thd %ﬂ%llé Yioactive

activated PEG that” does not” contain a net hoxyl™ group
orcognReirat alsikgladite agrtbeipolyaliylere giyhaln
nmonof unctional |y activated nPEG for the synthesis of

PEG | i ppso ' ected t onf.er on the resultin
PEG | i B%soﬁez Cgﬁugﬁégrogé:s%ﬁl]i? eﬁ%lpesﬁlccff?ﬂj?%ﬂte ilsnEerﬂf&%nﬁr
a gesmetaBdctieRddneytipaidity gaesartd® a da6hju¥ab icompabing the
conplement,_ in bl ood, and a decreased tendency to

i ndtRee1aRatve coppepsniis) pkeddatdhe saBe site ansifsdnabe dienctive

a rgi i . Ok, Thi Se.b L-.on
PSR ) gt BSOS PRS00
t hleregobr. britchedstriads cohtaiting onawransreaemena afiioxiyl giolys.
applicable to other types of proteins, to other

bi oactiye ents.and t ther cqnjugati.on. reagents.
Ther ef 0 'e,ﬁ%e"%@@ﬁ@ 8? ‘ﬁﬁlﬁ%in At o??l‘?gl_“%?@f 5 fbranshed
t %dli?@k}qeﬁwguye&% SelefR8 FdnR @b ol dofsibtidd b€ ﬁepJ(é‘t?i%ne
the scope of the clains and/ or equival ents thereof-

Weslkedsanska enpalyiearpf sthiyledne onidetand arapylean oxiladi | y
appreci ate that other enbodi nents can be practiced

wi t hout, depgrt] omet je. sgo of. this ,.invention.
Al such vari aétorg‘1 é{earg}é @glrﬁlilg’d&’ﬁjgaﬂ?os (i IneAt Gt bfgpiched
i modyrikydene §19dd 19 a pdlly(epsidriecaydod(SPE@AL.ent s and pat ent
applications nmentioned in this specification are

i ndicative_of the |l evel of skill .of those skilled in
the ar té t ol RSP HER iog ARk tThsieipdhe aftadhmenh @f fpid poly-
hefigy18nd HIGESIRGY, i - -
R IRBnd BECSING P IoRvE EpARERARS & doifed SRR FRbive
apprivetatd off stateasts peeifdlyakylynea pllydoh dielectbdalioyn the group
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and hydroxyPEG-monoacids.

6. The conjugate of claim 1, wherein the attachment of said poly-
alkylene glycol to said bioactive component(s) is carried out using a reactive
derivative of hydroxyPEG selected from the group consisting of a
monoaldehyde, a monoester of a monoacid, a monoamine, a monothiol, a
monodisulfide, a monobromophenyl carbonate, a monochlorophenyl
carbonate, a monofluorophenyl carbonate, a mononitrophenyl carbonate, a
monocarbonylimidazole, a  monohydrazide, a monocarbazate, a

monoiodoacetamide, a monomaleimide, a monoorthopyridyl disulfide, a



1. A conjugate conprising one or nore bioactive
conponents covalently attached to at |east one |inear

wonodarasrahed pol yal kyl ene gl ycol, wherei n sai BCT/US2003/029989

polyalkylene gl ycol does na8 conprise an al koxyl group
an term nus and sai d. pol yal kyl ene glycol'

is
at‘]f1 S0 & GoRgPRenyl oglyokdle ac grpenthigEol &m%tzéhlﬁg%e a
SHEndiobig, RAINBISE1R ARin udhe conl ugate of
claim1, whérein salg'conju ate r's reduced or
substantially reduced in antigenicity conpared to a
conj ugat-e Tongpmisgategof ¢leim $awberbinoant palgalkplepe gBb(1sgds a

caRuRL st 3 Rt o Boupinn ol Frk it ehet” 100,000

gkwggh@(gﬁngmg sane size and linear or branched
structure containing one or nore termnal alkoxyl
groups._ 3. The conjugate of claim1l, wherein said
I | near ®r Breaerimiegste plotlgim kywhereinglaydkpolyilkylent elyceldhas a

a0l D B AR LR PR o BB DY ooyt en o a.

4 The conjugate of cIa|n13 wherein said |inear or
branched polyal kyl ene glycol is a poly(ethylene

gl ycol )9.( "PiEEnjugnte dhelL@ary, wgakdn %E1d0f)@ly£ﬂ<%lené!\ﬁg§fc§1 Has
the attachnent_ of said f)oly al kyl ene g to said

bi RCPRIDCS0FASH e @smolesulan eighy of lftomj pgf akPadetabeat
dejg M4 i ve of at |east one polyal kyl ene glyco

selected fromthe group consisting of |inear

di hydroxyPEGs (" PEG di ol s"), hydroxyPEG nonoacetal s
and hy cﬂr%x"i]@E@njugvdmof adkim®, villleecio aajdugdyakglene Iglsyicm has

| he at ment of said. pol al kyl ene yco
¢ DR ohngHES oEeh S GripelRenet e of drcte s ket bau
reackmaye derivative of hydroxyPEG sel ected fromthe
group consisting of a nonoal dehyde, a nonoester of a
nonoaci d, a nonoami ne, a nonothiol, a nonodisulfide,
a monobile nﬂmmmwgatea%@wm 8, wherpinrretshprlpakidand glycol has a

m)non?L?r opﬁg%ﬁ%qg g@é}ugﬁgmlto%%ugggipgnyl i mdazole, a

nonohydr azi de,” a nonocar bazate, a nonoi odoacet am de,
a mononigl el dhejugatenfiodant 1o pheieity baid pslyblkiylbae gic¥ihas a

200%%%@0612 a&g/ 82003/029989 68 nmonooxi ne, a
mofi ryveightyd ehout 12 kDot hi azol i di ne-2-t hi one, a
nonot hi oester, a nonotriazine and a nonovi nyl sul f one.

7. The g0 nrmaﬁlalgqfe &ﬂ @hil &, wﬁ\é}@ihes'aﬂi %ﬁ&ﬂkﬁ%é’ gﬂa,gag' BRS

gl ycol has a I'ecul ar wei ght of abou
Damléﬁéar(welglmf fromn gl 8 ma t@@hout 60 kDa.

14. The conjugate of claim 13, wherein said polyalkylene glycol has a
molecular weight of from about 18 kDa to about 22 kDa.

15. The conjugate of claim 14 wherein said polyalkylene glycol has a
molecular weight of about 20 kDa.

16. The conjugate of claim 13, wherein said polyalkylene glycol has a
molecular weight of about 27 kDa to about 33 kDa.



Dal tons (100 kDa). 8. The conjugate of claim?7,

wherei n sai d pol yal kyl ene gl ycol has a nol ecul ar
wori@wsoaf from about 2 kDa to about 60 kDa. 9PCTh®2003/029989

conjugate of claim8, whera¥n said polyal kyl ene gl yco

has t branches, each wit mol ecul ar , wei ght of
from abdut elfB&’“th"eaPégih%lm gd’%ﬁé‘?m feid cPRiZasHompatses Gem
cl aboutDne WhssRik M0G Hrshdp B has two

> R P 5

branches, each with a nol ecu [ from about 5

kDa to about 20kDa. 11. The conjugate of claim 8,
wher ei n 1§ailhesonipariryif ehim 7y whbéremasidaconjmgatecaoaprises from

i 10 kDa 20 kpa. 12. Th
o ugaTs PR BPC Mt b SR pRo BTl SRty cne |

gl ycol has a nolecular weight of about 12 kDa. 13.

The conjlagdthe ofnjudats ofSslaivh €3, elvhiesRi daiﬁoédiﬁ\ié@t’é @Bfiprises
gl ycol has nmol ecul ar wei ght of from about 18 kDa to
ab%ﬁ@ﬂé@eQ oud Jvo stramnds ghpaigaekyalkylent glvieph 3, wher ein
sai d pol yal kyl ene gl ycol has a nolecul ar weight of

from aboyt Thd ckiagiie og?%iﬂé é?,ﬁ\gﬁ%@l{x sai coﬁ&?g{%oﬁ?gg)%géseﬁom

of claim 14 wherern s ene @
o Reeuiiiwe tovebaih i 0@ strands of s palpalkylkfe glfikel. conj ugat e of
claim 13, wherein said polyal kyl ene glycol has a

nmol ecul [ .of  abput .27 k t.o abput 33 kDa. WO_ .
2004/ osgﬁs‘ly}%ﬁ%‘%ﬂh@@ogf Shide W%elﬁﬁal R?@lyéﬁﬁ%(j‘etﬁl@a@ééccz%fls
cl atleotdd frdrar ehen ghcipd cORMtIGALE £ M INS AR, PR c?cPOﬁ&& a
onﬁ.ta about 100 strands of said pol yalkyl éne diyco .
18 diyReoxyBRGrsi, sudy asdibydipnyPEGdhwsinsi n sai d conj ugat e

conprises from about one to about five strands of

sai d pobya I Y . 19. .conjugat e, of cl ai .
o poBethy LGt ORI Bl L, i
abbugart Wes st hydrdsylogrospi ot thel eahityk ahg § M6 httachBd t3N@e

copj ugate of cl ai , Wherein said conjugate

co s RTisSEFingipiial e A1 Eammisoler: S0metieddens sohydiosy]
sapfbupal yarkisenergingol . 21. The conjugate of claim

1, wherein said polyal kyl ene glycol is selected from

the group consisting of a nonohydroxyPEG acid and a
di hydr'o%g-PE@ &ewagats wdrlaim Yi wateioxopiEelyykkivleae glycol is a

reactive derivative of said linear dihydroxyPEG.

24. The conjugate of claim 5, wherein said polyalkylene glycol is a

reactive derivative of said hydroxyPEG-monocarboxylic acid.

25. The conjugate of claim 1, wherein said bioactive component is
selected from the group consisting of a peptide, a protein, a glycoprotein, an
organic compound, an amine-containing compound, a carboxyl-containing
compound, a hydroxyl-containing compound and a thiol-containing

compound.

26. The conjugate of claim 25, wherein said bioactive component is

selected from the group consisting of a peptide, a protein and a glycoprotein.

27. The conjugate of claim 26, wherein said peptide or protein or

glycoprotein is selected from the group consisting of an enzyme, a serum



22. The conjugate of claim11, wherein said

pol yal kyl ene glycol, if [linear, has a hydroxyl group
wabtod4vaodier mi nus that is not attached to the BCODASRI03029989

conmponent (s) ("the distal t®rm nus") or, if branched

ha hydr o roup at every dj st al ternlnus

Thémg%%a %g%?%“ o%‘g%ﬂpaﬁf:ﬂ% 2 Hlped ¢e Iérate&lap%ﬂﬁqurgn@mem
gl seabglobing a KWAAF tir¥Rirles | ! r

i B Evin 2 REeP et %‘E’S‘é?"éq“é’?’f“ ofie , RoREE hormone, 2
saB C@W%RBS)W glhypothalaguareleasigt favter daecytvkme vze gm‘wth
sa Vi nocar boxvyl i.c aci.d. 25. The co ate

of Tyl POV ARIRGRER S GO o s i s Rameton s

s ehstag@dsts 6Daﬁytd”f&hegfo@égbn€g3@‘éh§tl ng of a peptide, a
protein, a glycoprotein, an organic conpound, an

am ne-c Qt ai ni ng conpound, a carboxyl -contai ni ng
conpounds: AR FORESLE D@ SRBI2Ai Wber@mﬁwh PRIUETdoOgin is selected

t gl tﬁ@%}(ﬁfpmoﬂgs 0P BamB0 an THGLGOHEHERL § tBloLORM,

5, whereéeln sai I"oact1 ve conponen
t hétchrcamj p@p@@ssatndrmomfnsaanﬂ@ydo@ﬁoteﬁs P tnihfic 3R durtion as
gl glgto r ot eag %7 {Tohe conj ugate of claim 26, wherein
sa goélb%t§ Ang of e, foEegoing SRy PENFBEei n i s sel ect ed
fromthe group consisting of an enzyne, a serum WO

2004/ 03@@17‘115’%%&%3%0 3f Q?a%%@g/ WikrBh 084 31 ngﬁdé $ollbne or

gl ycoprotein l"'ood cell prétein, a pi
pr Bokgm Orﬁ@ﬁégplb talycopzoteinr éblmmwt as rseleate}:le oo ehe group

0 rotejn hor
MR R B g L
f ahératonan dolhellatsltldﬁﬁatﬂfgdh&hﬁin@l nﬁsuﬁﬂd ﬁila’&fﬂp raOfs&'th%medm
t hat m mc or function as _antagonists of any o

fog@&’ n@r@naapthmd-stﬁéﬂmﬁj hgrau@eofa @ll@;ﬁmaﬁﬂactogen and

wheL g lect.e m the grou
e R S S
cl @fmyrcg”tha‘fmcrﬁgommnpﬁe&l des and proteins and

gl ycoprotei ns that m m c or function as ant agoni sts

of any ?(g ipee for serzm ﬁr of el ns. he
conj uga S?IHP IR 24 W %lﬁincﬁakﬁe%rtowalé f%?@ﬁrriﬁ seleged
pr 8b®i the E@hﬁ%ﬁﬁm@dmg@éfyac&ﬂ&ﬁkﬁirﬂul g{%r | 5 e%?(lie}?&taﬁgmwﬂl

fromthe group consisting of an a ur et
c h&€etosrf ﬁbrgbhatogrpwdpfantor,l anmsmlmmkeggrowdr faote, a transformmg

i.ng,hor prol actin,
S ot aabl "W AL BRRETORE vt Hoilen i oBhey BRthgadtor, o
hohemmytefgrcﬁﬂvﬁﬁﬁﬁbﬂa eAf5uRPRT 86k, aRBRE H8RoRBhic factor, a
protei ns, and coproteins that mmc or function as

anl?réﬂﬁlﬁrgfteg neuro rophlc factor, a glial-derived neurotrophic factor or a bone

morphogenic peptide and peptides and proteins and glycoproteins that mimic

or function as antagonists of any of the foregoing growth factors.

31. The conjugate of claim 27, wherein said cytokine is selected from
the group consisting of erythropoietin, a lymphokine, an interleukin, an
interferon, a tumor necrosis factor, a leukemia inhibitory factor and
thrombopoietin, and peptides and proteins and glycoproteins that mimic or

function as antagonists of any of the foregoing cytokines.

32. The conjugate of claim 27, wherein said enzyme is selected from

the group consisting of a carbohydrate-specific enzyme, a proteolytic enzyme,



of any of the foregoing hornones. 30. The conjugate of
claim27, wherein said growh factor is selected from

woOher4gBeup consi sting of a col ony-stinul ati ng PatTiuse03/029989

an epidermal growh factor7t a fibroblast growth
fagtor,..an,insulin-like gro factor, a transformng
gr %vhvt Roderedusiase,a Bfaé?ﬁ Faeq‘?’- agrylﬁffg%?eg POWRYs> ARCEeRerage and a
nenigasgyr owt h factor, a hepatocyte growh factor, a
neurotrophic factor, a ciliary neurotrophic factor, a
brain-derived neurotrophic factor, a glial-derived

neur ot r dghildercaaiugate of clrimdRewhersinsasheniereegtise dezyanelis
peptjfdes. and proteins and glycoproteins that mmc or
function as antagoni sts of any of the foregoing growh
factors. 31. The conjugate of claim 27, wherein said
cyt oki n@4i Shsedorjitge@ dfr daim 37) evlg€it BakiopdtedltitderRime is a
er%/)lqg%@?oi etin, a lynphokine, an interleukin, an

in WD agaifor " necrosis factor, a |eukenia
inhibitory factor and thronbopoietin, and peptides

and proBgi Mheapshj ' i 1] - I
R R e A L
Th&lxopiotriatsenofllergeai m 27, wherein said enzynme is

sel ected from the group consisting of a '

20041 03081 7 TBCRAEAtsc DB B Perdin e b scinobd 15 2
t r tamsheonsderivatiny theedodse, a | yase, an i sonerase and a

| i gase. 33. The conjugate of claim 32, wherein said
' a uricase. 34. The conjugate

oxi dore:_jhyc se enzgme |§ ) [ |
of cl ai M/ 32 0e\kABINERE of flaampl, sthseiy s3id berpeiike compennd is an
Pl a8i1HiPOO6M &GHvaMad Bereop®: The conjugate of claim 26,
wherein said peptide, protein or glycoprotein is an

al lergen. 36. The conjugate of claim1, wherein said

bi oact i v& dornpuomaceutical compesigorrcommtisirigv ahé vevnjugate of
th f... 37..The conjugate of .claim 1, wherein said

bi g%‘c ilvaélg@é’#%%%’&??&u‘i@l‘l‘gﬁ“eé’?ﬂbﬂ@o%ml%m8F YTIFEr | vat i ve
thereof. 38. A pharmaceutical conposition conprising

the conpagal enethod Codfipfevindild @aPRMPACGUHER Y% physical
accept abl.e excipient or carrier. 39. A nethod of

pr SP8HIT iy AncigAb STOREIisEIE. thecaminigiratigshjos iseidl animal of an
di sEEARE albufifbAfé gﬁljuga‘EQHP&hﬁ{ 9: 1GoAGBLALS LF ALIL08s.

to said ani na

40. The method of claim 39, wherein said animal is a mammal.
41. The method of claim 40, wherein said mammal is a human.

42. The method of claim 39, wherein said physical disorder is selected
from the group consisting of a cancer, arthritis, an infectious disease, a genetic
disorder, a neurological disorder, a metabolic disorder, an enzymatic disorder,

a cardiovascular disease and hypertension.

43. The method of claim 42, wherein said cancer is selected from the
group consisting of a breast cancer, a uterine cancer, an ovarian cancer, a
prostate cancer, a testicular cancer, a lung cancer, a leukemia, a lymphoma, a

colon cancer, a gastrointestinal cancer, a pancreatic cancer, a bladder cancer, a



effective anmount of the conjugate of claim1l1 or the
conposition of claim38. 40. The nethod of claim 39,
woherasosizai d animal is a mammal . 41, The net hod/ust003/029989
claiWI4O wherein said mamml is a human. 42. The
of cla m 39, wherein sajd physical disorder is

sel e@&an‘%eF S PSR BUHILBN RIS GOt 2 aexkaigreck cancer, a
ar tsRin dah&or 288 ofHaf 85tiEHSS q;hl%%ﬂl%? cg‘g 2 gn¥eq61ﬁ9§ der,

a neurol ogi cal disorder, a netab
enzymatic disorder, a cardlovascular di sease and

hypert erddi drhe a@thorhef nelainoél,ofvhetei rsaitl 1nfm1mus| dissase dis
d f th st
by Sf8bel Tof nECLBly cbRulECor EpSMGhA ShSee, i a éﬁseaﬁ? a

pr st bdiecasamues pardsitiediskgd] ar cancer, a lung cancer,
| eukem a, a | ynphonma, a colon cancer, a
i ntestinal cancer, ancreatic cancer, a

t
g?id <r:| glr Q‘%ar@ér methotsfoelaiay ﬁ)%owhmmcw@sy@b dissamogoselerted
&g{mcﬁdﬁgl}ﬁ\ﬁg@ﬁﬁr@d Héﬂﬁlﬁg ol ogi cal cancer, a
head and

canc ncer and ot her
carci nonas, sarcomas, adenonas and mnyel onmas. 44. The
met hod d@b. dﬂ@hnﬂﬁddoﬁhbﬁmnh\&mﬁdnhnkbgrkﬁuﬂwdﬁ&ﬁ&&%h&&d

seleected fromthe. group consis of. a bacteri al
di sfregrézh g‘rduang%s1s§ SEnYyairop }c %terall scleresis.qmypilg fibrosis,
paasthdrs db&eaIRmdpilial M %Epﬁﬂﬁeﬁ{edodléddrﬁéérde% Soiips

said viral disease is selected fromthe group
i nélisgarergd rsmwwc@daxandlm@pmdefwncmsezshé“&ﬁmmd of
claim42, wherein said genetic disorder is selected

from thgygr otro l . :
sl or os, 2. epopEdaTiqh G 2, EYBKEPRY s disorder s

heselptied framathel gatupdncluding Aliletn&F Ddigeade sad SRl le sclerosis.

Ponpe's di sease and severe conbi ned i mmunodefi ci ency

di sease 47, The et hod of claim 42, wherein
sai d neﬁ}%ol gélilodd?%%?la’e? 9, wherein paid AUBURTISIHOR FeDagerierpl

including Al zheiner's disease and nultiple sclerosis.

48. The 4petiean&hoLbsd1FSYS, Mb?&ﬁ'sﬂldﬁﬁk%&rﬁl aéhanlstrfltlon is

admini stration i s parenteral 49, T
48 IntigVeR@ISn sai d parenteral admnistration is
i ntravenous. 50. The nethod of claim 39, wherein said

adm ni stpat The d of claim 39,
wher ei nggalﬂdlgqndértﬁ?oné)gsftaé}%{n ohWheretubfﬁ“i a%‘?ﬂég Wet hod
of claim 39, wherein said adn1n|strat|on is by

i nhal at 56n Th etHdteofubinad, ofhertipéaid 3@minMIQEen i topichl.
adm nistration is rectal.

52. The method of claim 39, wherein said administration is by

inhalation.
53. The method of claim 39, wherein said administration is rectal.

54. A method of producing a conjugate between a bioactive
compound and a polyalkylene glycol activated at only one terminus (“a
monoactivated polyalkylene glycol”), comprising:

(a) obtaining a polyalkylene glycol that does not contain any end

group that is a stably linked alkoxyl group;

(b) optionally, prior to the conversion of the polyalkylene glycol of



54. A nethod of producing a conjugate between a
bi oactive conpound and a pol yal kyl ene gl ycol

wacbtiqat@ad at only one termnus ("a nonoacti vVRCEMS2003/029989
pol yal kyl ene glycol "), conp®Bising: (a) obtaining a
pol yal kyl en l.vcol that does not contain any end
group t hat sieéjqéx)sgoatﬂ quﬁoﬁ%ﬁo ?]Ii/oﬁvaa&doﬂﬁl; alkpylene glycol,
opti onal |y, prfet@fig hIP ekdtpt 6RNVEILS iRM oRfupk BS the additi
pol yal kyl ene gl ycol of WO 2004/ 558 ghupt BF the addition of one
PCT/ US2003/@29989renpyable djodkang goups, namalp fas ndtuitaxyh lgkoup(s),

activat ed kyl e l.y.col tecting.all except
one of t he%%lﬁ%lr% 8‘6@%@ tﬁﬁlgenghﬂ‘%h%cﬁﬁol&(gg(ngltylcﬁro?ﬁﬁ?)e)5
renovabl(e) roddcimng gr IeRSHNSHERAIIRS abtiRddOX3erivafi W PE1S )said
aryl oxyl group(s) or triphenyhnethyl group(s) ("trityl
group(s)") ;PotxalkBensdelyrelgbia ransties eaidtnodyedkylsneaglycolawahl a

sai o pol ya By Rt B el B bonR6bn Harer
ol yal Kyl oo O yool Lo or Cvat son A it Saifele derfvatizing
deri vati zi ig°"RyFbap eaa tgﬁ 4t nok £eN@e said gemevattlaiblocking
bl 0cki ng_ oral Vel mied Lo protect the end roups),

S iy i o,
renoving t hd%S(%&efl\}%ts{éﬂ $OhsE rg’cl]f)é{%eg,@rida@l_oc@é% &FqUPei one
Lt var el poly ol P et 6o A MOAUNALAE Ptlartached as
term nus ordegiribed] in stepriqli atave, Hy dpoxyte gr aumsfunatichally

(9, Sont oot BRI LA ORI B AL s o i

conponent, temelsiare apdtiokyionsugshadd favor the coval ent
bi ndi ng o)f sai d . nmonof unctionally activated

pol yal k{®efanigrirg said omenefinesionaldy iagtvaietpolakitylener glycol

f) Alternatiwvel Qr 1] t e rior..to

EJe?rf or mi ng%sl%hegl agic B&;’g@%&ﬁw\’g%ﬁ@ Eg%n(t’o]%nd(%f Sonffitops that favor
wher ei n saitle _deas\'ra\l/?iti z)ﬁrmlg%g{] ogpséﬁ&d Iﬁ@ioﬁﬁ%cﬁﬂnzflfyﬂnhdtﬁﬁted
group consi sti of an ehyde and a carboxyl “group.
56. The netpﬂf;i/&ﬁgfien@@sm?@&w%emvna cempengit.geki ng

group i gfS ] : i.sténg. of

Prityl S oaneRlely, pa i AP RRER TPl @

group. .
55. The method of claim 54, wherein said derivatizing group is

selected from the group consisting of an aldehyde and a carboxyl group.

56. The method of claim 54, wherein said blocking group is selected
from the group consisting of a trityl group, an aryloxyl group and a r-butoxyl
group.

57. A method for separating a linear monohydroxyPEG-
monoaldehyde from the corresponding PEG-dialdehyde comprising:
(a) converting all hydroxyl groups on the PEG-aldehyde to trityl

derivatives;



57. A nethod for separating a |inear nonohydroxyPEG
nonoal dehyde fromthe correspondi ng PEG di al dehyde

woao@rseiing: (a) converting all hydroxyl groupBComSkieg/ 029989
PEG al dehyde to trityl derMvatives; W 2004/030617

PCT/ US2 /029989 74 . ti
nonot r i &Q/f &Wﬁﬂ%al 188‘51%@%@%?94‘?3?%@3 diftmyerele PEG-
and any di t(ﬂihl(héh{ﬂ:es aBy Sy inﬁtﬁﬂlgﬁhﬁsrﬁ/ qp&é?gg?f-phase chroma-

tography, and (c) convert’ing
nonot ri t yl FegasBlicaiddehyde to nono-

hydr oxyPEG ehyde by hydr i c removal of the
trityl ( r O{J%Q’?%%ngn 1 di O@W@ﬁéw@ﬁgbﬁ& hd® ofono-

clai m 57, vinelietyPEEAdnadidetid byl Byd®lytisAefhoval of the trityl
di al dehydes are, in the form of "acetal” derivatives.

59. A conj uFatRtpbridiededipm.he met hod of cl ai m 54.
60. The conjugate of claim59, wherein said conjugate

i's reducgd Bl nSURSE M Ligy r din antigeni.city .
conpared to a con?ugg)?eélg%ﬂn%’;’i gﬂ%ﬁlge%% hsg{a 32%9%? d%cf’%l\féld
c odpddeduytled drokie dheaformbvd asamulesivievedr sites on the

bi oacti ve conponent to the same nunber of nol ecul es

of pol yalkyl ene gl ycol, of. th sanme sjze and |inear or
br anche%b'st ﬁ%qjﬁgaéé/?]f‘i’gf‘c@&'}’tt ? et dntielsm S4gr oup at
the distal termnus, if the polyal kylene glycol is

i near, 60r TH@MdoRjukaleVsF Qini™J, Syhabik Q4 o QRS
distal termni, il?; the pol yal'kyl ene gl y%‘g’p%gé“%dﬁ&ﬂ o1

br SYRStAEg 21ty 1eduped in et asgistts cofpetedi tma5@nj wiaer eimprisingithe

po LS; |l ected frogmthe grou .
coreratnorey St Il b Gyt s dbfle e
of cenhynanneo ohd eana@ndmpeopy hieusideolfdkyldteslycol of the
conjugate of..claim59, wherein the polyal Kyl ene gl yco
CoMBR AL 2% e F PECRHGHIEHE: Bbepieb s abiorabgotp af the
i gR i t; n nched.

poL (it P e L RUNRP LB el R0°QRin fygopguore

whelkekyl gaurts a¢ Hedligel tyahiky i Bthe polyyikelene kBEo ks HRlRE. ar
wei ght of from about 1 kDa to about 100 kDa. 64. The
ai d pal yal kyl ene

v or B The oBhBt o AABH ShewBref Bl Sobetteneraved) is
abedléct@Dfrbiaahe Woug ARALBRIGK S foffcsrRR3 09981 o cyo%olymer

of ethylene oxide and propylene oxide.

62. The conjugate of claim 59, wherein the polyalkylene glycol
component is selected from the group consisting of a linear poly(ethylene

glycol) and a branched poly(ethylene glycol).

63. The conjugate of claim 59, wherein each said polyalkylene glycol
has a molecular weight of from about 1 kDa to about 100 kDa.

64. The conjugate of claim 63, wherein said polyalkylene glycol has a
molecular weight of from about 2 kDa to about 60 kDa.



65. The conjugate of claim 64, wherein said

pol yal kyl ene gl ycol has two branches, each with a
wounbemadar wei ght of from about 2 kDa to about pCBRIsEB®3/029989

66. The conjugate of clai m®5, wherein said

ol yal kyl_e gl ycol has 1 branches, each wth a
hol ecul '\ﬁﬁ : R_ﬁ?eg“r%lﬂ%ﬁafef ?%?\lflgggﬁtw@erﬁlwatdop(éﬁ%Ylen?QIYI@QiahaS
67 twdNRakchd, Ugieh Syvigh a%@l’eéﬁl@ﬂ}%fgﬂf (Sisee %h?ut 2 kDa to_about
nol ecul a of from

pol yal kyl ene glycol has a r weig
abdQtkDe0 kDa to about 20 kDa. 68. The conjugate of
claim 67, wherein said polyal kyl ene gl ycol has a

| | ' .of about. 12_kDa. .69..Th '
crai m o0 et i) 7 e iy R eh ol as
noltes Wraiches i @bl vith hreealaUiveib8t bPadnp a_@%lﬁuf; k89 ti BBout

70.. The conjugate of claim69, wherein sai
pol | ene glycol has a nolecular weight of from
about 18 kDa to about 22 kDa. 71. The conjugate of

[ aim 7@; r [ I e ol S
ol coul o7 vargnegit iR, [ERREyR KRR Bued 1yp o
cl aaled®r wigt eif frosaitebup 00 ¥Bb ky hisne 2gkpaol has a
nol ecul ar wei ght of about 27 kDa to about 33 kDa. 73.

The conjygate of. cl ai 9, erein sajd caonjugate

conpr i sgg " f rﬁon%%tetog] C%&%Yg@eg’t PRlyelkyleng glycol has a
pohyabdayrengsrlof gBbut 134DaThe conj ugate of claim 73,
wherei n said conjugate conprises from about one to

about five strands of said polyal kyl ene gl ycol. 75.
The conpPtgdihe conugptgiofciram ognhwhesein sid polpdhylegmglycol has a

Sl R U 38

wherei n said conjugate conprises about five to about
100 st r dAdghefcosmigate pblinith K9] wheredl 6iDpolyMB/lene glycol has a

2004/030617. PCT/ 1JS2003/ 029989 76 77. The conjugate of
cIE%ﬂ?%ngﬁﬁgggfgg oHohokdnta thowai? ¥Daact i vat ed
pol yal kyl ene gl ycol used in the synthesis of said

conj ugave. iThe c§ﬁ_]1|ug§tﬁ %g cfafif Sﬂ),;l WherdfnQUR V}gcﬁ ﬁkﬁ%ﬁ%@yggl Hs a

hydr oxyPEG- nonoal dehyde an reactl ster
hy &tobsepE@eight ohebant 208DaThe conj ugate of clai m 59,
wherei n the nonofunctionally activated pol yal kyl ene

glycol yseqyl %ofljlﬁgatg YPRLRGR i6§, et & f Soqilﬁgﬁte& g ?gol s a
molecular weight of about 27 kDa to about 33 kDa.

73. The conjugate of claim 59, wherein said conjugate comprises from

one to about 100 strands of said polyalkylene glycol.

74. The conjugate of claim 73, wherein said conjugate comprises from

about one to about five strands of said polyalkylene glycol.

75. The conjugate of claim 74, wherein said conjugate comprises

about one or about two strands of said polyalkylene glycol.

76. The conjugate of claim 73, wherein said conjugate comprises

about five to about 100 strands of said polyalkylene glycol.



hydroxyl group at its distal termnus, if it is

linear, or has a hydroxyl group at every distal
woeomdodea7 if it is branched. 79. The conj ugat eCofUS2003/029989

cl ai m 59, wherein the nonofdnctionally activated

pol yal kyl.e gl ycol us)eg% in.its synthesis is derived

froma Iwi7n2§|'e % HggiCoA PEEIME,; Theredb nihggaranogctionally
cl activh& ildhet Qi Qagt & t 4s.;sel ected.
fromthe p%%ﬂ@coﬁs?@tci ng of hﬁﬁ%ﬁ%&l})@ggpéﬁp?%? ecl%ﬁj,%gé% 18
gl yelspiedtfeamn, thargrouyr gesisting orfpo tiydoxgPEG-monoaldehyde and a

am_pe:. tal co d, a carboxyl -contai ni ng
corrr%ggﬁ%?‘q% Cﬁlfgﬂ’&%%ggﬂwgp?ﬁc conmpound and a

t hi ol -contai ning conmpound. 81. The conjugate of claim
80, wher78i iwaiBnfigeRClofV QIHAMONGMEreirS th ChiftbBtholibRMy
the group consisting of a peptide, a protein and a

gl %fg\(ﬂt Belyalkylgpe 1 Uy theesyothesisaifnsadll conjhgateihas a

sati i : i agl.ycopratein is selected
T o RRE! w0 s Y OB o B oup a
pr eveiyristal teratinug, ¢fl iycdpaehed.n, a bl ood cell protein, a
pi gnentary protein, henoglobin, a viral protein, a
pepti de_porpone, a protein hornone, a glycoprotein

hor nmone. Ba Tﬁ%p&f’ﬂ%‘ﬁ%ﬁi @?r _élagﬁ§9n gVhetsino rthe amopebrichienally
a gewmtdd pél?@ﬁ(?fﬁn@%ﬁ{cgfe Hgéddﬁlfsi@@?xlutﬂés% & 851 %om linear

gl ycoprotei ns at mmc or function as antagonis
of dé¥grasyPERe f or egoi ng group. 83. The conjugate of
claim82, wherein said serumprotein is selected from

the gro si.sting of an bum n n j.mmunogl obul in, .
a bl ood? l?:1 g?ltgiér?é}dgfl %c fg?la%gb’p‘é’gl?rie@eg‘ea 8295t OO NS fis
gl ydepedfioimthetdrabp cdiEstinglof huRGHION ASieiR AYORIr

of any. of the for epgoi ng ggrour%%g?oltei ngr. e\1/\4{5 2%84%52%%1%3
PCY/E3850041PRdg g mingAontpifung sajnpgued o fecadioaike@Ryining

whesgpsnRial 4 Idg ratein hornone or . .
gl ycoip))r ot & n ﬁgﬁﬁ% ec%aggfkgc?%ﬁp@rngm Einﬁe Yr gﬁgl-contalmng
copgipdindg of an antidiuretic hornmone, chorionic

gonadotropin, luteinizing hornone,

folliclegsstimulatin or. non insylin, prolactin, a
somat ong%ri e CQPJ&%E‘% qfﬁld?l%h ), W8 sadshipagilvatqoptponent is
hoselesied frémPRhAERp dbndi#ebQIE ﬁﬁ% i '
proteins and g yc%prr(l)tlei trg1s tﬁ’g m’ﬁigg&%lkl %%gﬁgﬁrogeéln'
antagoni sts of any of the foregoing hornones. 85. The
conj ugab®e dhe QoaiugrB20of glaim 8il nwhaieih gridwpdptiflactroprotetn or

cof SeyP et AT RIG! ol e ORb SR gpommeme, o serum
protein, a serum glycoprotein, a blood cell protein, a pigmentary protein,
hemoglobin, a viral protein, a peptide hormone, a protein hormone, a
glycoprotein hormone, a hypothalamic releasing factor, a cytokine, a growth
factor and peptides and proteins and glycoproteins that mimic or function as

antagonists of any of the foregoing group.

83. The conjugate of claim 82, wherein said serum protein is selected
from the group consisting of an albumin, an immunoglobulin, a blood-clotting
factor and peptides and proteins and glycoproteins that mimic or function as

antagonists of any of the foregoing serum proteins.



factor, a fibroblast growth factor, an insulin-Iike
gromh factor, a transformng growh factor, a
wohedsaBediz deri ved growt h factor, a nerve growt RCTASRmB/029989
a hepatocyte growmh factor7?7 a neurotrophic factor, a
ciliary jeuy.otrophic f%ctor, a brain-derived
neur ot r Phi ¢'% §PUBgae Pigrlatm 8geMibgesin faidr pentisshhermone or
f AGreeir0 hofmbRN & 8801 forReRL | e ,d
prg?eLns and glyépgggﬁgﬁns Jﬁﬁt%ﬁ%nchéggafﬁﬁg ig% %@%m
ggtoﬁgﬁﬁﬂfﬁ Q_f ah ;&Irtgdllg‘&tlclt ﬂ)@nﬁgu;ee gdv\jgtigngr Q(Wta_ldgn‘rqﬁitfl,o E_&einizing
: e_copj.ugat e .cl aim 82, wherein sai.d cytokine
i s hsoe 2 ,.e%ll]fcg%-ﬂt\lm{l Bn% ﬂa&rﬁc}o%% nglﬁl.élil}, nifo tlp, a” somatomedin,
er Wréwipboghére, ByloYdBhakiangs Rmboht eh! ?l‘égirfﬂal_ Hltogen and
a 1eukem a

interferon, a tunor necrosis factor,
i nieBiidssrapdseteins and glycopotaroibel wtiiir, orafudctpepdsi aessonists

ggq)gﬁ{l?B{s{hg%?%Q%Pglhxco roteins that mmc or function

agonl' s anlﬁnol}es‘t he foregoi ng cyt oki nes. 87.
The conjugate of claim82, wherein said enzyne is

sel ect ed5f riim confeza@r CUilaifO8TS ivderdil stitl gRowth factor is selected
carbohydr at e- speci fic enzg)prre, a proteolytic enzyne,

an r AR FHSIsting of R&A @fﬁg@’ atigg fpr@ %Y @pi,d.eanal growth
Y8t AR Sy e P
ur igtetd. fetr, Thplattatjdegedde gofwihl fictor87, natheredwths dictbr, a
4TI TN G A O
Do oooer e AL S5 sGuBn ot SRl ferrg byne

c| aeFplEEgenigeptile andpeiidonend pmteiosipodighcosroteinst thxtamemic
or | ' t her eof . . Jhe conjugate of claim
59,0?32‘%2?@?{ %; élﬁig%?“bsﬁso%fgﬂniy \92%&1?9{,%8}{@ %f%‘%’a}#%‘?‘aﬁ% i bi otic

or a derivative thereof. 93. A pharnmaceuti cal
conposi B6oTheaspjuigatend clai@ SCORhuGH id@EytoRindiMAQt@Ndom
a %Ilﬁar maceutically acceptabl e excipient or carrier.
94 AU CORRTING Py chirropeisfingat mphokingi an lintegBukia, an
Ki tnt&:@8Bh1 Si NembhenRRALIT8E ica osit.ion of. claim
38. 96. A'kit conpr ?%’ling (?'ﬁlfé %o%ﬁ“ﬁ‘g‘%&e %l?lbg?ré’i rﬂ“&@f and
97 thrambE®ikfip csdngeptidepasd biddeins \ulhﬁ rgejlclfd)pfdtﬁnfﬁﬁt mimic or
conponent dges .not_.conprise an. al koxyl group at any
t er MHER 35 ATAARA Ay it foreasing Gydokines.
87. The conjugate of claim 82, wherein said enzyme is selected from
the group consisting of a carbohydrate-specific enzyme, a proteolytic enzyme,
an oxidoreductase, a transferase, a hydrolase, a lyase, an isomerase and a

ligase.

88. The conjugate of claim 87, wherein said oxidoreductase enzyme is

a uricase.

89. The conjugate of claim 87, wherein said proteolytic enzyme is a

plasminogen activator.

90. The conjugate of claim 81, wherein said peptide, protein or

glycoprotein is an allergen.



attached to a single lipid nolecule at a single site

on the lipid molecule and on said nolecule of PEG
wO&oo4fiBesiconposi tion of claim97, wherein sai dpeTiUS2mB/029989

attachnment is the am no gri8up of a phosphati dyl

et hanol g1 ng.. 99. The position of claim97, wherein
said si ?q]e' of °a 0?1 éugﬁ%e?ﬁa% §%’h‘§gﬁ rtsiwoaﬁVﬁJﬁO@Povéld is a
di azyangby g e ativd @reckhe conmposi tion of claim 97,
wherein said conposition is reduced or substantially

reduced in inmunoreactivity conpared to a PEG

| i posonmé?cdsseriugals of 6hpmissi Whetsin jaghbipadive catiponyPEGn
Or aftihbR Bpéheﬁ\%{iﬁé{}feﬁe%?ed to alipidat nore thap one
[ 0

site or to nore an oné€ |lipid nol ecule.

93. A pharmaceutical composition comprising the conjugate of

claim 59 and a pharmaceutically acceptable excipient or carrier.
94. A kit comprising the conjugate of claim 1.
95.  AXkit comprising the pharmaceutical composition of claim 38.
96. A kit comprising the conjugate of claim 59.

97. A PEG-liposome composition, wherein the PEG component does
not comprise an alkoxyl group at any terminus and each molecule of PEG is

attached to a single lipid molecule at a single site on the lipid molecule and on
said molecule of PEG.

98. The composition of claim 97, wherein said site of attachment is

the amino group of a phosphatidyl ethanolamine.

99. The composition of claim 97, wherein said site of attachment is

the hydroxyl group of a diacylglycerol.

100. The composition of claim 97, wherein said composition is
reduced or substantially reduced in immunoreactivity compared to a PEG-
liposome composition comprising at least one alkoxyPEG or a PEG that is

attached to a lipid at more than one site or to more than one lipid molecule.



